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Nghién ciru

PANH GIA PQ CHINH XAC CUA MO HINH EGM2008,
EIGEN-6C4 VA SGG-UGM-2 DUA TREN SO LIEU TRONG LUC
CHI TIET TAI KHU VUC PONG BANG SONG HONG

Bui Thi Hong Thim
Truong Dai hoc Tai nguyén va Moi truong Ha Noi
Tém tit
Mo hinh trueong trong luc toan cau EGM2008, EIGEN-6C4 va SGG-UGM-2 dwoc
xdc dinh dé chinh xdc dua trén sé liéu trong luc chi tiét tai khu vuc déng bcfng Song
Héng thuéc mién Bdc Viét Nam. Sé liéu trong lyc chi tiét va sé liéu trong lyc twong
vng khai thac tie mé hinh EGM2008, EIGEN-6C4 va SGG-UGM-2 ciia 677 diém dwoc
thong nhdt trong 1 hé trieu. S6 hiéu chinh khi chuyén déi giita cdc hé triéu trong
nghién civu nay cé gid tri khong dang ké so voi dg chinh xdc ciia mé hinh vi vy nén
né chi c6 y nghia vé mat Iy thuyét. Két qua nghién ciru dé chi ra rang, tai khu viee thue
nghiém, gia tri do léch trong luc trung binh cua cac moé hinh EGM2008, EIGEN-6C4,
SGG-UGM-2 lan lwot la +2.453 mgal, -4.193 mgal, -4.380 mgal. PJ chinh xdc cia
cac mo hinh EGM2008, EIGEN-6C4 va SGG-UGM-2 dwoc coi la twong dwong nhau,
co khoang 13 mgal. Day la thong tin hitu ich cho nguwoi sur dung khi trng dung cac mo
hinh nay trong thuc tien. Viéc xdc dinh do chinh xdc cia cac mé hinh truong trong luc
toan cau bcfng 56 liéu trong luc chi tiét dwgc thue hién dua trén co sé khoa hoc chat
ché, chinh xac. Cac buodc xac dinh do chinh xdc cua cac mo hinh trong nghién ciru nay
hoan toan cé thé ap dung duoc doi véi cde khu viee khdce véi ngué‘n dir liéu twong tu.
Twr khéa: Di thuong trong luc; Trong luc; M6 hinh trudong trong luc toan cau.
Abstract
Evaluation of the accuracy of the global gravity field models EGM2008, EIGEN-
6C4 and SGG-UGM-2 based on the detailed gravity data in the Red River delta
The accuracy of global gravity field models EGM2008, EIGEN-6C4 and SGG-
UGM-2 are evaluated based on detailed gravity data in the Red River delta in the
North of Vietnham. The detailed gravity data and the respective gravity data from
global gravity field models EGM2008, EIGEN-6C4, SGG-UGM-2 of 677 points are
fixed to the same tidal system. In this research, correction values of the conversion
between tidal systems are small so it is only theoretically significant. Research results
have shown that, in the experimental area, the average gravity deviation of models
EGM2008, EIGEN-6C4 and SGG-UGM-2 is +2,453 mgal, -4,193 mgal, -4,380 mgal,
respectively. The accuracy of models EGM2008, EIGEN-6C4, and SGG-UGM-2
are equivalent, about 13 mgal. The information is useful for users when applying
these models in practice. The accuracy of global gravity field models is determined
scientifically and accurately. The process can be applied to other regions with similar
data sources.

Keywords: Gravity anomaly; Gravity; Global gravity field model.
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Nghién ciru
1. Pat van dé

Mb hinh truong trong luc toan cau
do cac t6 chirc qubc té xay dyung 1a ngudn
dr liéu quan trong phuc vu cho viéc xay
dung h¢ do cao quéc gia, moO hinh geoid/
quasigeoid,... Ngay nay, dir li¢u cta cac
mo hinh nay c6 thé dé dang khai thac dugc
tir cac trang web ctia cac to chtic qudc té
uy tin. Khi tmg dung dir liéu ciia mo6 hinh
truong trong luc toan cau trong pham vi
khu vuc, qubc gia ngudi st dung can phai
biét d6 chinh xac ctia ching dé tir d6 c6
quyét dinh phu hop khi str dung dit liéu.

Viéc xac dinh do chinh xéac trong
luc cia mo6 hinh truong trong luc toan
cau trong pham vi khu vuc, qudc gia da
dugc cac nha khoa hoc quan tam nghién
ctru thé hién qua cac cong bd khoa hoc.
Mot sb cong trinh tiéu biéu dugc dé cap
o day la: DU liéu trong lyc tor nam 1988
dén nim 1975 dugc sir dung dé danh gia
d0 chinh xac cia mo6 hinh EGM2008,
EIGEN-6C4, GECO va SGG-UGM-1
phuc vu cho viéc xay dung mo hinh
geoid tai Kenya. Két qua nghién ctru da
cho thdy dir liéu cia mod hinh EIGEN-
6C4 tich hop voi dit li€u trong luc mat
dat cho két qua t6t khi xay dung mo hinh
geoid trong luc tai khu vuc nay [11]. D
liéu trong luc tuyét dbi cung véi dir lidu
gradient trong lyc dugc st dung dé danh
gia do chinh xac ciia mé hinh TIM RS,
DIR R5, SPW_RS5, EIGEN 654, GOCE,
GOCOS5C, XGM2016, EGM2008 nham
xac dinh mo hinh pht hop nhét tai Tho
Nhi Ky (dugc bao quanh béi bién Den,
bién Dia Trung Hai, bién Aegean va bién
Marmara - mdt vung bién noi dia ciia Tho
Nhi Ky, ngan cach Anatolia va Thrace)
phuc vu cho muc dich tric dja va dia vat

4

Iy nhu xéac dinh geoid, théng nhat dir liéu
dd cao, tim hiéu ciu trac sau cua Trai dat
[14]. Dt liéu trong luc hang khong va dir
li¢u trong luc do béng tau dugc dung dé
danh gia d6 chinh xéc ciia cdc md6 hinh nhu
EGM2008, EIGEN-6C4, GECO, SGG-
UGM-1, XGM2019e 2159, GOCOO05c,
XGM2016, XGM2019 tai ving bién
phia Nam ctia Trung Qudc nham so sanh
dd chinh xac cia cac mo hinh nay [13].
Dir liéu trong luc mit dat trén ban dao
Malaysia duoc thu thap dé danh gia do
chinh xé4c cua cac mo6 hinh nhu GOCO-
06S, EGM2008, XGM2019¢ 2159,
SGG-UGM-2, EIGEN-CHAMPO5S,
ITG-GRACEO3. Két qua cho thiy di
thuong trong luc thu dugc tor SGG-
UGM-2 voi bac cuc dai va bac 2190 cua
cac hé s diéu hoa hinh ciu 1a phu hop
nhét c6 thé dugce sir dung lam tham chiéu
& ban dao Malaysia [10]. S6 liéu do trong
luc truc tiép cua 28158 diém do trong luc
bang tau trén ving bién xung quanh dao
Bach Long Vi, thudc Bién bong dugce str
dung dé danh gia d6 chinh xac ciia cic md
hinh truong trong lyc toan cau EGM96,
EGM2008, GO CONS EGM DIR 2I,
GOCE-DIR4 dé tim ra mo hinh nao la
chinh x4c nhat. Két qua cho thay, mo hinh
truong trong luc toan cau EGM2008 1a mo
hinh chinh x4c nhét, pht hop nhét tai khu
vuc nay [8]. Dit liéu di thuong trong luc
do bang tau duoc sir dung dé danh gia di
thuong trong luc cia mo hinh trong truong
toan cau EGM2008, GECO, EIGEN-6C4,
SGG-UGM-1 bang cac dir li¢u di thuong
trong luc do truc tiép tai khu vuc Vinh
Bic Bo va bién Ha Tién - Phti Quéc. Két
qua nghién ctru cho thy, mé hinh GECO
duoc dé xuit su dung phuc vu cho viéc
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lam khép (Fitting) md hinh vé tinh véi
cac dir li¢u do trong lyc & vung bién Viét
Nam [5]. S6 lidu do trong luc truc tiép
ctia 58.989 diém do trong lyc truc tiép
béng tau trong pham vi Vinh Bic B9, Viét
Nam duoc sir dung dé danh gia d6 chinh
xac cua cac mo hinh di thuong trong luc
toan cau DNSCO8GRAV, DTU10GRAYV,
DTU13GRAV, DTUI5GRAV nham khai
thac st dung hiéu qua cdc mo hinh nay vao
muc dich nghién ctru Bién Dong. Tai khu
vuc nghién ctu, m6 hinh DTU15GRAV
c6 d6 chinh xac cao nhat [9]. S6 lidu di
thuong trong lyc cua 28 diém do T chirc
Trong luc qudc té BGI (International
Gravimetric Bureau) cung cap va sb liéu
trong luc cia 12 diém trong luc hang
[ khu vuc mién Bic Viét Nam duogc st
dung dé danh gia do chinh xac cua cac
md hinh EGM96, EGM2008, EIGEN-1,
EIGEN-6C2 [7]. Két qua nghién ctru da
chi ra rang, mé hinh EGM2008, EIGEN-
6C2 cho d0 chinh xac cao hon so vdi cac
md hinh EGM96, EIGEN-1.

Qua cac nghién ctru trén cho thay, dé
ung dung mo hinh truong trong luc trong
thuc tién, d6 chinh xac cua cac mo hinh
nay da dugc xac dinh trong pham vi khu
vuc, ving, quc gia. Do chinh xac cua
cac mo hinh phuy thudc vao sb luong, chét
lugng s6 liéu cling nhu vi tri ciia khu vuce
thuc nghiém.

Tai Viét Nam, mot sé mo hinh truong
trong luc toan cAu cling da dugc xac dinh
dd chinh xéc tai cac vung, khu vuc cu
thé tuy nhién chwa c6 cong bd nao vé do
chinh xac trong lyc cia mo hinh SGG-
UGM-2. Do chinh xac trong lyc cia mo
hinh EIGEN-6C4 tai khu vyc dong bang

Nghién ciru

cling chua dugc cong bd. Vi vay, trong
nghién ctru nay, cac mod hinh truong trong
luc toan cau c6 sd bac/hang cao (2190)
chua duoc cong bd do chinh xac tai phan
dét lién cta Viét Nam d6 1a EIGEN-6C4
va SGG-UGM-2 duoc lya chon dé nghién
ctru. Bén canh do, trong [7], khi nghién
ctru vé& do chinh xéac trong luc cua mo hinh
EGM2008, s6 luong diém trong lyc dugc
su dung qua it, chi c6 12 diém, cac diém
nay phan bd trén mot khong gian rong
toan mién Bic, nhu vay n6 sé anh huong
dén do tin cay khi xac dinh d¢ chinh xéc
cia mo hinh. Vi vay, trong nghién ctru
nay, xac dinh d¢ chinh x&c ctia mé hinh
EGM2008 véi sb luong diém trong luc
day dic hon, cac diém nay phan bd trén
pham vi khong gian hep hon ciing 1a van
dé dat ra dé giai quyét.

Pé xac dinh duoc do chinh xac cua
cac m6 hinh EGM2008, EIGEN-6C4 va
SGG-UGM-2 sb liéu trong lyc chi tiét ciia
céc diém khu vuc dong bang Song Hong
dugc thu thap, st dung. Van dé chuyén
doi gitta hé triéu trong lyc cling s€ duoc
dé cap trong nghién ctru nay.

2. Co sé 1y thuyét

S6 li¢u trong luc khi khai thac tir mo
hinh EGM2008, EIGEN-6C4 & hé triéu ty
do [15], khi khai thac tr m6é hinh SGG-
UGM-2 & hé tridu 0 [15], sb liéu trong
luc chi tiét & trong hé triéu trung binh [4].
Do d6, dé danh gia d chinh xac mé hinh
truong trong luc toan cau thi gia tri trong
luc chi tiét va gia tri trong lyc twong Gng
khai thadc tor m6 hinh truong trong luc
toan cau phai trong cung 1 hé triéu. Theo
[3, 6] cong thirc chuyén ddi trong luc giira
céc hé triéu nhu sau:
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Nghién ciru

gn — &, =—30,4+91,25in2 ¢ (pgals)

Trong do:

g, la trong luc trong hé triéu tu do;

g_la trong lyc trong he¢ triéu trung binh;

g, la trong luc trong he¢ triéu 0;
ola héng sb trong luc triéu.

Hﬁng sb trong luc triéu phu thudc

6]

g, —g, =(-1)(-30,4+91,2sin’ @) (ngals) )
g, —g,=08(-30,4+91,2sin” ¢) (ugals) (3)
Sg' =Ag —Ag,... (6)

vao Trai dat. Néu coi Trai dat 1a mot khoi
cung thi  dugc chonla 1, néu khong tinh
dén tac dong gian tiép cta dai dwong dén
Trai dat thi 5 duge chon 1a 1,16, néu coi
Trai dat 1a mot thé 1ong c6 mat do vat chat
thi 6 duoc chon la 1,53.

Céc gia tri trong luc chi tiét va mo hinh
sau khi duoc chuyén doi dé trong cting mot
hé triéu s& duogc sir dung dé tinh toan.

Goi:

g' lagia tri trong luc chi tiét;

& modt ‘
mo hinh trudng trong luc toan cau;

la gia tri trong luc khai thac tu

Ag' 1a do léch trong lyuc gitra gia tri
trong luc chi tiét va gié tri trong luc mo hinh;

n 1a tong s6 diém trong luc tham gia
tinh toan.

Gia tri Ag' duoc tinh theo cong
thure sau:

Agi = gisur - gimodel (4)
T cac gia tri dg 1éch trong luc, tinh do
1€ch trong luc trung binh theo cong thirc:

Agaver = —ZAg (5)
ni=1

Tinh gia tri sai khac gitta Ag va do
1éch trong luc trung binh cia cac diém (ky
hiéu 1a dg) theo cong thirc sau:

6

Sai s trung phuong cua diy sb lidu
(ky hiéu 1a m) dugc tinh theo cong thuc [2]:

m = i‘/i[SgSg]
n-—1

Nhiing diém c6 gia tri 8g trong khoang
tr -3 m dén +3 m duoc st dung dé danh
gia do chinh xac ciia mo6 hinh trudng trong

(7

luc toan cau. Cac diém khong nim trong
khoang néu trén bi loai bo, khong tham gia
vao qua trinh tinh toan do chinh xac [1].

Qua trinh tinh toan do chinh xac cua
cac md hinh truong trong luc toan cau
duoc thuc hién theo trinh tu sau:

- Chuén hoa sb liéu trong luc chi tiét
va mo hinh trong 1 h¢ tricu.

- Tinh d¢ 1éch gitra trong luc chi tiét
va mo hinh.

- Tinh d9 1€ch trong lyc trung binh.

- Danh gia chét luong day sb liéu Ag.
Loai bo diem khong dat yéu cau.

- Xac dinh d0 chinh xac cua mo hinh
truong trong luc toan cau.

3. Dir liéu thuc nghiém

3.1. Dir liéu trong luc

Khu vuc thuc nghiém 1a dong bang
Song Hong (hay con goi la chau tho Bac
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Bo) thude mién Béc cua Viét Nam. Téng
s 677 diém trong luc chi tiét khu vuc
nay (Hinh 1) thudc Dy an “Xay dung
va hoan chinh hé théng trong lyc Nha
nudc” cua Bo Tai nguyén va Moi truong
do Vién Khoa hoc Do dac va Ban d6 thuc
hién hoan thanh vao nam 2012 dugc thu

Nghién ciru

thap, sir dung dé danh gia do chinh xac
cia cdc md hinh truong trong luc toan
cau. Theo [12], cac diém trong luc chi
tiét c6 do chinh xac < 1.0 mgal. Toa do
cta cac diém trong luc chi tiét trong hé
VN2000 va gia tri trong lyc cia cac diém
duogc thé hién ¢ Bang 1.

Bing 1. 86 liéu cdc diém trong luc chi tiét

STT

X (m)

Y (m)

Gia tri
trong lue
(mgal)

STT

X (m)

Y (m)

Gia tri trong
Iwe (mgal)

2326753.243

581348.068

978661.331

16

2347581.714

596000.184

978688.590

2326943.469

586623.060

978670.780

2331506.232

585838.016

978675.619

665

2341979.547

596067.943

978685.689

2331818.877

581372.883

978674.531

666

2341705.247

600573.529

978687.233

2336784.214

581211.810

978681.013

667

2336858.152

600921.004

978683.812

2341893.537

581185.041

978675.883

668

2331806.120

596117.017

978669.119

2347010.317

586076.566

978680.580

669

2337016.083

585922.802

978676.309

2347102.149

581032.824

978675.499

670

2336996.260

590859.233

978676.007

2342104.403

586010.397

978674.068

671

2336838.385

595177.849

978677.539

2342128.737

589979.419

978677.682

672

2332358.800

604977.127

978681.114

2347214.086

590928.229

978685.790

673

2332243.103

600791.899

978675.199

2351832.824

591029.804

978687.893

674

2331820.198

591031.829

978673.741

2356948.933

590855.464

978686.769

675

2326894.137

590675.655

978674.692

2351929.905

586168.528

978681.226

676

2327067.404

595877.412

978671.591

el el el el Y
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Nghién ciru

3.2. Dir liéu trong lwc mé hinh

truong trong lwe todn cdu

Dt liu trong luc ctia mo6 hinh truong
trong luc toan cau EGM2008, EIGEN-

6C4 va SGG-UGM-2 tuong tng véi 677
diém duoc khai thac tir trang web http://
icgem.gfz-potsdam.de/home. S6 liéu cu
thé ctia cac diém nay duoc trinh bay trong
Bang 2.

Bing 2. Sé liéu trong lwc dwgc khai théc tiv cdc mé hinh

A A Gia tri trong lwc (mgal)

STT B (d9) L (d0) EGM2008 | EIGEN-6C4 | SGG-UGM-2
1| 21.03881736 | 105.78673261 | 978649.132 | 978661.339 978660324
2| 2104029347 | 105.83750625 | 978652.606 | 978664792 978663.836
3 | 2108155358 | 10583017997 | 978654458 | 978666.742 978665.770
4 | 21.08458308 | 10578721217 | 978653.838 | 978666082 978664.993
5 | 2112945072 | 105.78589772 | 978657.509 | 978669.713 978668.293
6 | 2117561297 | 10578588347 | 978658.328 | 978670425 978669.039
7| 2122161506 | 105.83325958 | 978668.076 | 978680.066 978678.973
8 | 2120267764 | 10578466575 | 978666.834 | 978678.718 978677.503
9 | 2117729564 | 10583237369 | 978662.016 | 978674173 978672.831
10 | 2117732294 | 105.87060603 | 978666.438 | 978678.601 978677.046
11| 2122321875 | 10588001736 | 978671.088 | 978683.092 978681.628
12 | 2126494097 | 105.88124411 | 978674725 | 978686.528 978685.248
13 | 2131117028 | 105.87983875 | 978677.023 | 978688.513 978687.158
14| 2126605656 | 105.83439583 | 978667.520 | 978679.259 978678.145
15 | 2122155617 | 105.97598408 | 978673.956 | 978685.823 978684.273
16 | 2122627811 | 10592890744 | 978673.847 | 978685818 978683.971

665 | 21.17566297 | 105.02924369 | 978672735 | 978684.836 978683278

666 | 21.17294083 | 105.97262525 | 978672.373 | 978684330 978683.346

667 | 2112913186 | 10597568514 | 978668.86] | 978680.794 978679.973

668 | 21.08375000 | 105.92914347 | 978659.790 | 978671817 978670.749

669 | 21.13132900 | 105.83127328 | 978659.162 | 978671425 978670.109

670 | 21.13090994 | 105.87880697 | 978661.810 | 978674.055 978672.673

671 | 21.12926278 | 105.92038317 | 978666201 | 978678360 978677.088

672 | 21.08825456 | 10601446467 | 978665410 | 978676983 978676.030

673 | 21.08744544 | 105.97416986 | 978663.328 | 978675.147 978674.155

674 | 21.08413817 | 105.88019319 | 978657.508 | 978669.717 978668.697

675 | 21.03965111 | 105.87650383 | 978652.977 | 978665.036 978664144

676 | 21.04095100 | 105.92657186 | 978655454 | 978667.295 978666.321

677 | 21.04268822 | 105.97553381 | 978657.826 | 978669419 978668.429

4. Két qua nghién ctru va thao luin

Do céc gia tri trong luc thudc cac hé triéu khac nhau nhu hé triéu trung binh,

hé triéu tu do va hé tricu 0 vi vy trong nghién clru nay, cac gia tri trong luc nay duoc

tinh chuyén vé hé triéu 0 dwoc thé hién ¢ Bang 3.

Bing 3. Chuyén gid tri trong lwc vé hé triéu 0

STT Gia tri trgng lwe chi tiet Gia tri trong lwe mo hinh trong hé trieu 0 (mgal)
trong hé trieu 0 (mgal) EGM2008 EIGEN-6C4 SGG-UGM-2
1 978661.373 978649.123 978661.329 978660.324
2 978670.822 978652.596 978664.782 978663.836
3 978675.661 078654.448 978666.732 978665.770
8
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STT Gia tri trgng lwe chi tiét Gia tri trong lwe mo hinh trong hé triéu (0 (mgal)
trong hé triéu 0 (mgal) EGM2008 EIGEN-6C4 SGG-UGM-2
4 978674.573 978653.828 978666.072 978664.993
5 978681.055 978657.499 978669.703 978668.293
6 978675.925 978658.319 978670.415 978669.039
7 978680.622 978668.066 978680.056 978678.973
8 978675.541 978666.824 978678.708 978677.503
9 978674.110 978662.006 978674.163 978672.831
10 978677.724 978666.428 978678.592 978677.046
11 978685.832 978671.078 978683.082 978681.628
12 978687.935 978674.715 978686.518 978685.248
13 978686.811 978677.013 978688.503 978687.158
14 978681.268 978667.510 978679.249 978678.145
15 978689.360 978673.946 978685.813 978684.273
16 978688.632 978673.837 978685.809 978683.971
665 978685.731 978672.725 978684.827 978683.278
666 978687.275 978672.363 978684.320 978683.346
667 978683.854 978668.851 978680.784 978679.973
668 978669.161 978659.781 978671.807 978670.749
669 978676.351 978659.152 978671.415 978670.109
670 978676.049 978661.800 978674.046 978672.673
671 978677.581 978666.191 978678.350 978677.088
672 978681.156 978665.400 978676.973 978676.030
673 978675.241 978663.318 978675.137 978674.155
674 978673.783 978657.498 978669.708 978668.697
675 978674.734 978652.967 978665.026 978664.144
676 978671.633 978655.444 978667.285 978666.321
677 978661.130 978657.816 978669.409 978668.429

Tu céc cong thuc (1), (2), (3) cho
thay, s6 hiéu chinh khi chuyén doi cac hé

triéu phu thudc vao gia tri do vi cua cac

diém. Tir Bang 3 cho thay, cac gia tri hi¢u
chinh khi chuyén dbi giita cac hé tridu

khong 16n, trong vung thuc nghiém, gia

Bing 4. D¢ léch giiva trong luc chi tiét va mé hinh

tri hiéu chinh 16n nhét 1a 0.043 mgal, gia
trj hiéu chinh nho nhét 1a -0.010 mgal.
Gia tri do 1éch gitra trong lyuc chi tiét
va md hinh sau khi di duoc dua vé hé
triéu 0 tinh theo cong thirc (4) dugc thé
hién & Bang 4.

STT Gia tri do léch giira trong luc chi tiét va mo hinh trong hé triéu 0 (mgal)
EGM2008 EIGEN-6C4 SGG-UGM-2
| 12.250 0.044 1.049
2 18.226 6.040 6.986
3 21.213 8.929 9.891
4 20.745 8.501 9.580
5 23.556 11.352 12.762
6 17.606 5.510 6.886
7 12.556 0.566 1.649
8 8.717 -3.167 -1.962
9 12.104 -0.053 1.279
10 11.296 -0.868 0.678
11 14.754 2.750 4.204
12 13.220 1.417 2.687
13 9.798 -1.692 -0.347
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STT Gia tri do 1€ch giira trong lwc chi tiét va mo hinh trong hé triéu 0 (mgal)

EGM2008 EIGEN-6C4 SGG-UGM-2
14 13.758 2.019 3.123
15 15.414 3.547 5.087
16 14.795 2.823 4.661
665 13.006 0.904 2.453
666 14.912 2.955 3.929
667 15.003 3.070 3.881
668 9.380 -2.646 -1.588
669 17.199 4.936 6.242
670 14.249 2.003 3.376
671 11.390 -0.769 0.493
672 15.756 4.183 5.126
673 11.923 0.104 1.086
674 16.285 4.075 5.086
675 21.767 9.708 10.590
676 16.189 4.348 5.312
677 3.314 -8.279 -7.299

S6 litu & Bang 4 dugc mo6 hinh hoa dudi dang dd thi Hinh 2.
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Do léch Ag (mgal)

-50

S$6 Iwgng diém
-+ EGM2008 —=— ENGEN-6C4 + SGG-UGM2
Hinh 2: D¢ léch trong luc giva do dac va mo hinh
Két qua & Bang 4 va Hinh 2 cho thiy, khoang giao ddng Ag ciia mé hinh EGM2008
1a tir -38.543 mgal dén +22.528 mgal, ctia md hinh EIGEN-6C4 14 tir -43.904 mgal dén
+17.375 mgal, ciia m6 hinh SGG-UGM-2 14 tir -42.188 mgal dén +11.565 mgal.

D¢ 1éch trong luc trung binh tinh theo cong thirc (5) c6 gid tri nhu sau:

677 .
AgEM08 — ! ZAgl =+2.453 (mgal)

677
AgfjeC;EN_6C4 o ZAg =-4.193 (mgal)
Agass;e?fuc}Mfz = z Ag =-4.380 (mgal)

Sai khac giita Ag va do 1éch trong luc trung binh ctia cac diém dugc tinh theo cong
thirc (6), sai s trung phuong duoc xac dinh theo cong thirc (7):
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m EGM 2008 _ 4 0gdg -+ 120308.824 = +13.341 (mgal)
\ n-1 677 —1
[y FIGEN —6C4 _ i\/[SgSg] — i\/w = +13.339 (mgal)
n-1 677 —1
m 560 -UGM =2 _ 4 0gdg =+ M = 1+12.861 (mgal)
\ n-1 677 -1

Nhan thay, gia tri 8g cua cac diém
trong lyc chi tiét khi tinh toan theo mo
hinh EGM2008, EIGEN-6C4 va SGG-
UGM-2 déu nam trong khoang tir -3 m dén
+3 m nén khong c6 diém nao bi loai bo.
Gié tri sai s6 trung phuong ctia mé hinh
EGM2008, EIGEN-6C4 va SGG-UGM-2
lan luot 13 £13.341 mgal, £13.339 mgal
va£12.861 mgal tai khu vuc thyc nghiém.
Céc gié tri sai s6 trung phuong nay chénh
nhau khong nhiéu nhung phan nao ciing
thé hién xu thé ctia md hinh, d6 1a md
hinh EIGEN-6C4 va SGG-UGM-2 1a thé
h¢é m6 hinh méi hon mé hinh EGM2008,
duoc xay dung dya trén s6 lidu ctia mod
hinh EGM2008 ¢6 bo sung thém dir liéu
cua v¢ tinh.

Khi nghién ctru 6 chinh xéc cua cac
mo hinh truong trong luc Trai dét tai khu
vuc mién Bic Viét Nam, trong [7] da chi
ra rang, sai sO trung phuong ctia mo hinh
EGM2008 khi str dung 12 diém trong luc
hang I thi gia tri 1an lugt 14 £22.6 mgal.
Nhu vy, gia tri sai s6 trung phuong cta
cac md hinh EGM2008, EIGEN-6C4 va
SGG-UGM-2 trong nghién ciru ndy déu
nho hon gia trj sai sd trung phuong cta
cac mo hinh trong nghién ctru [7]. C6 thé
thiy, khi danh gia do chinh xac cua mod
hinh EGM2008, s lugng diém trong luc
dugc st dung trong nghién ctru [7] it (chi
¢6 12 diém), phan b trén khong gian 16n
(toan mién Bic Viét Nam). Trong nghién

clru nay, $6 luong diém trong luc chi tiét
duoc st dung dé danh gia do chinh xéc
cua cac mo hinh c6 mat do day dac hon
(677 diém), phan b trong khong gian hep
hon (tap trung & khu vyc dong bang Song
Hong) vi vy co thé néi d6 chinh xéac cua
mo hinh EGM2008 trong nghién ctru nay
c06 do tin cay cao hon.

5. Két luan va kién nghi

Qua qua trinh nghién ctru, mot sd
nhan xét dugc rat ra nhu sau:

- S6 liéu trong luc chi tiét cua 677
diém duoc st dung dé tinh toan do chinh
x4ac md hinh trudng trong luc toan cau
EGM2008, EIGEN-6C4 va SGG-UGM-2
tai khu vuc dong bang Séng Hong thudce
mién Béc cua Viét Nam. Qua trinh xac
dinh do chinh x4c cua cdc mo6 hinh truong
trong luc toan cau duoc thuc hién theo
cac budc chat ché, rd rang. Gia tri trong
luc chi tiét va gia tri tuong Gng khai thac
tir cac mod hinh duwoc chuan hoa trong
cung 1 hé triéu. S6 hiéu chinh dé chuyén
tir hé triéu trung binh, hé triéu tu do sang
hé triéu 0 c¢6 gia tri 16n nhét 13 0.043 mgal,
nho nhat 14 -0.010 mgal. Gia tri hiéu chinh
nay dang ké so v&i do chinh xac ctia mo
hinh vi vdy n6 khéng c6 y nghia vé mit
thue tién nhung n6 cé ¥ nghia 16n vé mat
ly thuyét. Khi thuc hién xac dinh d¢ chinh
xé4c ctia md hinh trudng trong luc toan cau
thi can phai thong nhat trong cing 1 hé
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triéu cac gia tri trong lyc cta cac diém chi
tiét va gia tri trong lyc tuong ing cta nod
tir mo hinh.

- Tai khu vuc thuc nghi¢m, do chinh
xac cua cac md hinh EGM2008, EIGEN-
6C4 va SGG-UGM-2 ¢6 thé coi 1a twong
duong nhau, c& khoang 13 mgal. Pay la
thong tin quan trong cho cac nha khoa hoc
va cac nha quan ly khi tng dung cac mo
hinh nay trong thuc tién.

- Trong khuén khd cua nghién ctru
nay, cac moé hinh EGM2008, EIGEN-6C4
va SGG-UGM-2 dugc danh gia do chinh
xéc tai khu vuc dong bang Song Hong.
Vay, can c6 nhitng danh gia tiép theo vé
d6 chinh xéc cua cac mé hinh ddi véi cac
khu vue khéc trén lanh thé Viét Nam dé tur
do c6 co so st dung gia tri trong luc cia
mo hinh nay trong thyc tién.

- Céc budc danh gia do chinh xac
ctia mo hinh trudng trong luc toan ciu
EGM2008, EIGEN-6C4 va SGG-UGM-2
dua trén s liéu trong luc chi tiét trong
nghién ctru ndy hoan toan cé thé ap dung
dugc dbi voi cac khu vuce khic voi nguon
dir liéu twong tu.

Loi cdm on: Tran trong cam on Vién
Khoa hoc Po dac va Ban d6 di cung cép
s6 liéu cho nghién ctru nay.
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NGHIEN CUU NGUONG CHIU TAI CUA HE SINH THAI
SAN HO DUOI TAC PONG CUA HOAT PONG NHAN CHIM
CHAT NAO VET O BIEN

Lé Pirc Diing!, Nguyén Thanh Binh!, Pham Vin Hiéu', L& Xuin Tuin?
'Vién nghién ctru Bién va Hai déo
*Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha Noi
Tém tat
Cdc nghién ciru trong nude va quoc té da chi ra hoat déng nhdn chim chdt nao
vét & bién anh hwéng dén hé sinh thai san hé thong qua nong do tram tich lo lirng, dnh
sdng va lang dong tram tich. Céc anh hwéng ndy lam cho hé sinh théi san hé ¢é nguy
co bi phd hity hodc suy thodi nghiém trong. Méi lodi san hé c6 ngwdng chiu tai khdc
nhau doi véi nong do tram tich lo lirng, theo két qud nghién ciru vé nguéng chiu tdi
ciia ran san hé ciia Ue doi véi nong dé tram tich lo limg la thap nhat véi 3,3 mg/L va
cao nhat la & Florida la 165 mg/L. San hé c6 thé phan iing chii ddng hodc thu dong,
c6 nhiéu lodi va ran san hé c6 kha ning song sot véi toc lang dong tram tich cao t6i
100 mg/cm/ngay trong vai ngay dén vai tudn. Ran san hé ¢ Ca-ri-bé trung binh cé toc
dé tram tich 10 mg/em/ngay la thdp nhdt va An B Duwong - Thdi Binh Duwong cao
nhdt véi 228 mg/cm/ngay. Hé sinh thdi san hé ¢ Viét Nam rdt da dang va phong phii
véi hon 400 loai san hé cieng va hon 220 lodi san hé mém. Bai bdo nay trinh bay két
qud nghién cvu, phdn tich cac anh huong cua hoat dong nhdn chim dén hé sinh thdi
san hé va dé xuat nguong chiu tai cua hé sinh thai san ho Viét Nam dwoi tac dong cua
hoat dong nhdn chim chdt nao vét & bién.
T khoa: H¢ sinh thai san ho; Ngudng chiu tai cia hé sinh thai; Chét nao vét;
Bién Viét Nam.
Abstract

Studying the carrying capacity of the coral reef ecosystems under the impact of sea
dumping activities

Studies in Vietnam and internationally have shown that dumping activities at sea
affect coral reef ecosystems through suspended sediment concentrations, light and
sedimentation rates. These effects put coral reef ecosystems at risk of severe destruction
or degradation. Each type of coral reef has a different carrying capacity with sediment
concentrations. According to the Australian reef research results, suspended sediment
concentration is the lowest at 3.3 mg/L and highest in Florida at 165 mg/L. Corals can
react actively or passively, there are many species and reefs are able to survive with
sedimentation rates as high as 100 mg/cm?/d for days to weeks. The average Caribbean
reef has the lowest sedimentation rate at 10 mg/cm/d and the highest in the Indo-
Pacific at 228 mg/cm?/d. The Coral reef ecosystems in Vietnam are very diverse and
rich, with about 400 species of hard coral and more than 220 species of soft coral. This
study focuses on the carrying capacity of the coral reef ecosystems under the impact of
sea dumping activities and proposals for Vietnam's coral reef ecosystems.

Keywords: Coral reef ecosystems; The carrying capacity of the ecosystems;
Dredging; Vietnam Sea.
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1. Pat van dé

Céc tac dong tu cac hoat dong kinh
té - x4 hoi ctia con ngudi 1am suy thoai
hé sinh thai san ho 1a van dé dang duoc
quan tim trong hoat dong bao ton da dang
sinh hoc bién noi chung va quan 1y cac
khu béo ton san ho noi riéng. Dén nay,
c6 rat nhiéu loai san ho trén thé gidi duoc
nghién ctru vé su tac dong cua trAm tich
1én sy sinh trudng va phat trién cta chung,
cac nghién ctru ndy di cho thidy muic do
chiu dung, phan ung, su thich nghi, gidi
han va ngudng thich tmg cua céc loai san
hé véi su xdo tron tram tich tu nhién va
nhan tao. Nong do cua trim tich lo limg
trong nudc bién s& 1am anh huéng dén
polyp san ho, tiép theo 1a tac dong dén qua
trinh quang hop cua san hd do anh séng
suy giam. Gidi han chiu dung cua céac ran
san ho véi nong do tram tich lo limg khong
giéng nhau (mot s loai san ho riéng 1¢, c6
thé chiu dung ndéng do trim tich lo limg
ngan han trong vai ngay ¢ muc cao). Su
ling dong cua tram tich c6 thé giy chét
hodc chon vui cac polyp san ho (trim tich
min anh huong 16n hon so véi trim tich
tho). Nhidu loai san ho c6 kha ning thich
{ing bang cach bo tram tich thong qua phoi
hop polyp, san xuét chat nhay, hoat dong
nhung mao va xuc tu, ciing nhu sy bién doi
hinh thai va tinh chuyén dong cua san ho
nam song ty do.

Viét Nam nam trong viing bién Dong
Nam A, véi diéu kién tw nhién thuan loi
cho su phat trién cua san ho tao ran, trir
cac vung chiu anh hudng cua cac luu vuc
song voi do mubi thép va do duc cao. Ran
san ho phan bd ¢ hau hét cac ving nudc
nong ven b, ven ddo ¢6 nén day ran chic
& cac quan dao Truong Sa va Hoang Sa.
Tuy nhién, tinh chét phan bd, hinh thai va

Nghién ciru

gi6i han chiu dung v6i d§ duc, anh sang,
su lang dong tram tich khac nhau gitta cac
ran san ho.

Hién nay, nhu cAu nao vét va nhan
chim chét nao vét & bién Viét Nam rat 1ém,
dic biét 1a hoat dong nao vét cac tuyén
ludng hang hai khu vuc ctra song ven
bién. Cac chit nao vét nay chu yéu duoc
nhan chim xudng bién thong qua cac
gidy phép dugc UBND tinh hodc Bo Tai
nguyén va Mai truong (B6 TNMT) cép.
Hoat dong nhan chim chét nao vét s& lam
gia ting nong d6 tram tich lo ling tai khu
vuc nhan chim va khu vuc xung quanh.
D6i v6i cac hé sinh thai san ho gan khu
vuc nhan chim s€ bi anh hudng 16n hoac
bi phé hiy. Nghién ctru nay tap trung vao
viéc danh gia ngudng chiu tai cua hé sinh
thai san hoé ¢ Viét Nam dudi tac dong ctuia
hoat dong nhan chim chit nao vét & bién,
Vv6i cac chi tiéu vé nong do tram tich lo
lung, 4nh sang va su le‘ing dong tram tich.

2. Phuong phap nghién ciru

Nghién ctu str dung phuong phap
thu thap, tong hop; Phuong phap phan
tich, danh gia va phuong phap chuyén
gia dé dat dugc cac muc tiéu dé ra cua
nghién cuu.

3. Két qua nghién ctru

3.1. Két qua nghién civu trén thé gidi

3.1.1. Tac dong cua hoat dong nao
vét toi hé sinh thai san ho

Dé thuc day phat trién kinh té thuong
mai, van chuyén hang hoa ving bién trén
toan thé gidi, cac nudc phat trién trén thé
gidi dd xay dung cac cong trinh, kién trac
ven bién dé phuc vu thiét yéu cho nhu cau
thuong mai va dich vu bﬁng viéc nao vét
va nhan chim vat chét ngoai bién. Hoat
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dong nao vét va nhan chim s€ lam xéo
tron tram tich tao thanh dam may tram
tich min (¢ trang thai lo ling trong thoi
gian dai) gy ra bién dong nhay cam trong
cac loai san hd vdi moi truong. Nhirng tac
dong ctia hoat dong niy gan ran san ho s&
dan dén murc d6 bién doi thanh phan loai
va kha nang phuc hdi cta san ho tiy timg
khu vuc:

- M¥: Phia Pong nam Florida (1995)
14p vui mat 5 ha sinh canh day gan bo da
lam giam mat do va da dang ca xudng 10
lan (Lindeman va Snyder, 1999). Nim
1985 - 2004 ¢6 26 dy an boi lap va nao
vét dé boi dap bai bién va phat trién cang
lam cho 217 ran san ho bi anh hudng boi
tich lily trim tich (PBS&J, 2008). Nam
2005 - 2006 khi bdi dip bai bién Roward
phuong phap 1am ting d6 lang trong qué
trinh thi cong 1am cho san ho phuc hoi
sau nao vét nhanh chong (Fisher va cs,
2008). Cac dao phia Tay (2006) nao vét
bén cang phia Tay lam cho san ho thua
dan mau va tay trang; Vinh Kaneohe va
Hawaii (1974) khi nao vét da lam cho
30 % san ho chét va tao diéu kién cho tao
phat trién manh (Banner, 1974); Bao san
ho Johnston (1966) lam giam su phong
phu cua cé, san ho séng méat 40 % do nao
vét (Brock va cs, 1965). Nam 1976 do
xay dung san bay da lam giam 40 % do
che phu san ho do phu sa (Amerson va
Shelton, 1976).

- Anh: Ddo Diego Garcia va Chagos
(1980) hoat dong nao vét khong lam
anh huong toi thanh phan lodi san
ho (Sheppard, 1980); Cang Castle va
Bermuda (1941 - 1943) cac loai san ho
chét hang loat & khu vuc cang bién do xay
dung San bay Kindley (Dodge va Vaisnys,
1977, Flood va cs, 2005).
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- Phap: Quan dao Guadeloupe (1979)
dugc nao vét duge thyce hién 1am cho nong
d6 tram tich trong nudc bién tang 1én, dan
dén mét can bang moi truong va bién
mét 20/29 loai san ho; Pam phé Tahura,
Moorea & Polynesia (1981) da lam giam
thanh phéan loai san ho, thay doi hé dong
vat khong xuwong séng (dong vét chan bung
thay vi giap xac), pha v& su on dinh cia
hé sinh thai ran va ddm pha (Naim, 1981);
Quan dao Tiahiti (1959 - 1983) sir dung
may nao vét bo da pha huy 43 % ran san
ho & Papette, 75 % & khu vuc FAAA, day
ctmg bi tao phu lap va quan thé ca giam
(Gabrie va cs, 1985).

- Ha Lan: Vinh Piscadera va Curacao
(1972) ¢ 3 loai san ho bi anh hudng nhiéu
nhat (Porites astreoides chét do khong
¢6 kha nang loai bo trdm tich, Madracis
mirabilis bi
agaricites giam gan 33 % /4 tuan) do
nao vét (Bak, 1978); Ddo Bonaire (1980
-1983) san ho chét do boi lang va dao dé
xdy dung kénh va dé chan song (van’t
Hof, 1983).

- Uc: Pao Mud va Vinh Moreton
(1940 - 1991) 1am mat san ho va han ché
s phat trién cia cac dai da voi va cac
khu rung ngdp man lan can do nao vét
(Allingham va Neil, 1995); BDao Magnetic
(1972) lam giam dong vét va thanh phan
ran san ho (Marszalek, 1981); Vinh
Cleveland va Pao Magnetic (1970) nao
vét da chon 1ap dién rong co bién va san ho
(Pringle, 1989); Vinh Nelly (2000 - 2004)
khong phat trién dugc san hd ngay bén
ngoai khu vuc nao vét (Koloi va cs, 2005);
Cang Dampier, DPA va HI (2003 - 2004)
thi¢t hai 80 % san ho trong vong 1 km
(Blakeway, 2005); Bao Hay Point va Cang
Dampier, HI (2006 - 2007) d lam chét san

vol hoa cao, Agaricia

Tap chi Khoa hoc Tai nguyén va Moi truong - So 46 - nam 2023



ho <10 % va 2 - 5 % lop pht san ho tai 2
hon ddo cach noi nao vét to1 6 km (Hanley,
2011); Cape Lambert va Mermaid Sound,
Pluto (2007 - 2010) khi nao vét xay dung
va mo rong cang lam chét < 3 - 5 % san hod
va do phu gidm < 6 %.

- Singapore: Cai tao va nao vét vung
bd bién (1970 - 1990) d3 mat khoang
60 % ran san ho, san hd ngam con lai
chiju tic dong cua tram tich (Hilton va
Manning, 1995; Chou, 2006); Quin dao
Tay Nam (2006) qua giam sat khong cé
tac dong nao dén san ho bén ngoai khu
vuc 300 m (Doorn-Groen, 2007).

- Hong Kéng: Quan dao Ninepin
(1991 - 1993) cho thdy su tich tu cua trAm
tich min & vung nudc nong do nao vét,
lam giam 40 % san ho séng trong vong 3
thang (Hodgson, 1994).

- Khu vuc Dong Nam A: Pao Turtle
va Bali (thudc Indonesia, 1977) hoat dong
nao vét va cai tao khong thiy tic dong
nao 1én san ho cach 1 km (Driscoll va cs,
1997); Bintulu (thugc Malaysia, 2005)
khong c6 tac dong nao tai ran san ho cach
khu vuc nao vét 2 km (Doorn-Groen,
2007); Phuket (thudc Thai Lan, 1981 -
1987) viéc nao vét lam cac ran san ho bi
hu hai nghiém trong (4 % d6 che phu),
giam 30 % 16p phu san ho va suy giam da
dang loai trong vong 1 nam (Chansang va
cs, 1981; Brown va cs, 1990).

3.1.2. Nguong chiu tai cua hé sinh
théi san hé véi nong do tram tich lo ling

Phan ung voi do duc:

Viéc xdy dung va nao vét ven bién
thuong xuyén ¢ vung lan can tao nén do
duc, gy anh hudng t61 san hd. Anthony
va cs (1999) di xac dinh céc chat dang
hat lo Iing min (Suspended particulate

Nghién ciru

matter - SPM) trén ran san ho gan bo. Tét
ca cac loai str dung mot lugng thirc an c6
ty 1& nghich v&i nong d6 SPM. O ndng
dd SPM thap (1 mg/L) véi 89 - 95 %
thic an nudt vao, SPM cao nhat (30
mg/L) giam xudng 40 - 50 % thirc an nudt
vao (Anthony va cs, 1999). Anthony va
cs (2000) cho thay ty 1¢ hap thy tram tich
bdo hoa khong dang ké (1 - 30 mg trong
luong kho/L), hiéu suat dong hoa cua hat
14C thay d6i tir 50 - 80 % va duoc tdi
da hoa véi loai A. millepora & nong do
tram tich thép nhét. Gi6i han chiu dung
ctia san ho ddi v6i nong do tram tich lo
limg nam trong khoang tir 10 mg/L dén
100 mg/L & cac ran san hd ven bién.
Kettle va cs (2001) da ghi nhan ndng
do tram tich lo limg (TSS) > 150 mg/L
trong khoang 100 m ctia mdt tau cudc &
vinh Cleveland (Uc). Nhitng ving vuot
qua 20 mg/L kéo dai khoang 1 km tinh
tir tam nao vét. Thomas va cs (2003) da
ghi nhan vé néng do trim tich lo ling
> 25 mg/L trong vai thang tir hoat dong
nao vét xung quanh céac ran san ho ¢ dao
Lihir (Papua New Guinea), c6 khi tang
trén 500 - 1000 mg/L (khu vuc thuong
c6 nong do TSS nén < 5 mg/L). Stoddart
va Anstee (2005) ghi nhan néng do trim
tich lo ling trén 10 mg/L bi anh huong
bdi nao vét trong vong 1 km c6 khi dat
dinh gan 60 mg/L (mtrc trung binh gan 4
mg/L) & Mermaid Sound (Uc). (Sofonia
va Anthony, 2008), trong pham vi nay
chting t6 rang cac loai san ho khic nhau
va & cac ving dia 1y co thé phan tng
khéac nhau véi1 su gia tang do duc (Bang
1). Kha nang chiu nhiét ¢ san ho cling
thay ddi theo vi tri dia 1y (Weeks va cs,
2008). Mot s6 loai san ho da duoc chimg
minh 13 ¢6 kha ning (tam thoi) chuyén
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doi gitta tu dudng va di dudng hoic diéu
chinh nhu cau hé hip cua chang dé dap
ung voi d§ duc theo tung dot & mot vai
loai san ho (Anthony va Fabricius, 2000).

Mot sb ngudng gi6i han cia hé sinh thai
san ho v6i ndng do tram tich lo limg (mg/L)
da duoc nghién clru tai mot s6 khu vue trén
thé giéi nhu Uc, My, Indonesia (Bang 1).

Bing 1. Mjt s6 nghién civu vé nguwing giéi han ciia san hé véi tram tich lo liing (mg/L)

R . Vi tri Tai liéu tham khdo
Phén loai Khu vire Quéc gia mg/L

Ran san ho Ran san ho 16n (GBR) |Uc 3,3 |Bell (1990)
Ran san ho Pam Fanning, Florida | My 10 [Roy va Smith, 1971
Ran san ho Ving bién Ca-ri-bé Caribbean 10 Rogers, 1990
Ran san ho Qué”m dao Papua New Guinea 15 Thomas va cs, 2003
Ran san ho Florida My 20 Bogers va Gardner (2004)
San ho Dominica Cong hoa Dominica| 20  |Klis va Bogers, 2004
Mortruong ran | panten (Java) | Indonesia 40 | Hoitink, 2003
san ho ven bién
Mo tfuong r.g;n Bai can Paluma Uc 40 | Larcombe va cs, 2001
san ho ven bién
Ran san ho ven bo | Pao Magnetic Uc 75-120 | Mapstone va cs, 1989
Ran san ho ven bo | Cape Tribulation Uc 100-260 | Hopley va cs, 1993
7 loi san ho Florida My 165  |Rice va Hunter, 1992
khang duc

Kettle va cs (2001) di ghi nhan nong
d6 tram tich lo limg (TSS) > 150 mg/L
trong khoang 100 m ctia mot tau cudc &
vinh Cleveland (Uc). Nhitng ving vuot
qua 20 mg/L kéo dai khoang 1 km tinh
tor tam nao vét. Thomas va cs (2003) da
ghi nhan vé nong d6 tram tich lo ling
>25mg/L (90 % thoi gian) trong vai thang
tr hoat dong nao vét xung quanh cac ran
san ho & ddo Lihir (Papua New Guinea),
c6 khi tang trén 500 - 1.000 mg/L. Nguoc
lai, Stoddart va Anstee, 2005 ghi nhédn
ndéng do tram tich lo lung trén 10 mg/L,
bi anh hudng badi nao vét trong vong 1 km
c6 khi dat dinh gan 60 mg/L & Mermaid
Sound (Uc).

Nhiéu yéu té méi trudong va do da
dang loai cta san h6 c6 xu hudéng giam
manh khi d¢ duc ngay cang ting trong
thoi gian dai, dan dén thanh phan loai
san ho thay d6i do 4nh sang suy yéu va
thay thé bang loai khac chiu dugc diéu
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kién thiéu sang & do sau nhat dinh. Bak
va cs (1978) da dua ra tac dong cua viéc
nao vét da lam anh sang ¢ do sau 12 - 13
m da giam (30 % xudng < 1 %), dan dén
hé sinh thai san ho loai bo trAm tich kém
hiéu qua, dong vat mét noi cu tra hodc
bi chét, nhung ty 1& voi hoa & Madracis
mirabilis va Agaricia agaricit thiy giam
33 % (Bak , R.P.M, 1978). Nhu cau 4nh
sang toi thiéu cua san ho trong khoang
tr < 1 - 60 % birc xa bé mit (SI) nén
Kleypas va cs, 1999 dé xuat yéu cau 4nh
sang t6i thiéu dé hinh thanh ran san ho
vao khoang 40 %. Do nhay dbi voi anh
sang (Bang 2) giam phu thudc mot phan
vao hinh dang phat trién cta san ho, cac
loai phan nhanh thuong phat trién manh
dué6i SI < 60 %, trong khi hau hét cac loai
san ho doi va it gai chi yéu cau SI~ 20 %,
mdt sd loai san hd mo vit c6 thé ton tai
v6i ty 1& anh sang thap SI~ 0,15 % (Jaap
va Hallock, 1990).
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Bing 2. Mt s6 ngwéng gidi han ciia san hé véi dnh sdng (% birc xa bé mdt SI)

Nghién ciru

Loai/loai san ho Vi tri % SI Tai li€u tham khao
San ho dang dia Florida (M¥) 0,15 |Jaap va Hallock (1990)
San ho hinh sao Curacao 1 Bak (1978)
San ho cing Bién Pong 2 -8 |Titlyanov va Latypov (1991)
San ho don Trén toan thé gi6i 10 | Achituv va Dubinsky (1990)
Sao va san ho ndo Florida (M) 20  [Jaap va Hallock (1990)
Ran san ho Trén toan thé gi6i 35 | Achituv and Dubinsky (1990)
San h6 phan nhanh Florida (M%) 60 |Jaap va Hallock (1990)

O mot sd dia diém nhat dinh san
h6 van ton tai trong nhimg khu vuc c6
dd duc cao. Su bién dong thay ddi theo
khong gian va thoi gian, tao ra cac ndng
dd céan lo lung (Soluble solids content -
SSC) ¢ day gan 200 mg/L, SSC dao dong
tu 5 - 40 mg/L ¢ ran san ho xung quanh.
Khu vuc nudce sau dudi 4 m co6 do duc g'?ln
220 mg/L. Trong moi trudong nay cac ran
san ho s& c6 sb luong loai twong dbi vira
phai va doi khi c6 khuon khd hop nhit
kém (Hopley va cs, 2007). Hoitink (2004)
phat hién ra rang cac dong thiy triéu xung
quanh c4c ran san ho & Indonesia lam ling
dong va tao ra nong do tram tich lo lung
tir 2 - 10 mg/L (t6i da 1én dén 50 mg/L).
Riegl (1995) dé tim thdy ndng do tram
tich lo lung do dot bién gay ra 1én dén 389
mg/L va 112 mg/l d6i vdi cac ran san ho
¢ Nam Phi.

Phan ing voi tram tich:

San ho co thé phan ung chi dong
hodc thu dong voi tram tich voi nhiéu
cach dé chju duoc su léng dong kéo dai.
Viéc thy dong dé cap dén hinh dang san
ho dé cho phép ting dong chay ctia trim
tich, duy tri bd xwong san ho bén trén tram
tich hodc str dung cac dong nudc dé loai
bo tram tich (Sanders va Baron-Szabo,
2005). Cac loai phan nhanh dong lai it
tram tich va nhiéu loai trong ho Poritidae
giit tram tich (Stafford-Smith, 1993). Cac

loai san hé mong, dinh 1a loai rat it bé mat
dé tich tu trAm tich va san ho da co céac
khéi polyp phan nhanh lam giam boi ling
tram tich (Meyer, 1989). Mot ciu triic hiéu
qua khéc dé loai bo trAm tich thu dong 1a
cAu truc sinh trudng mong, kiéu mo vit va
thang dung (Agaricia tenuifolia) & ving
nude nong, co thé c6 mdi mang trén cing
dé tich tu tram tich (Meyer, 1989). Lop
san ho sirng Gorgonians, dac biét 1a kiéu
roi, 1a mot trong nhiing loai chiu dung tot
nhat dbi v6i d6 duc do tram tich gy ra &
Florida. Schleyer va Celliers (2003) tim
thdy nhém san hé mém (Zooxanthellate)
1a nhiing loai thai tram tich thy dong va
kém hiéu qua & khu vuc dbc, c6 dang
suon nii va hi¢u qua quang hgp ting,
dan dén san ho nay ton tai & moi trudng
tuong ddi nhiéu cat. O san ho cau da
(Scleractinian) kiéu dai hoa, luon song
va u6n khuc cho thdy c6 mbi tuong quan,
hiéu qua dao thai trAm tich & mot sd loai
(Sorauf va Harries, 2010).

Dikou va cs (2006) cho thiy su tiép
xuc cua cao san hod voi lugng phu sa co
ty 16 men thap (1,4 + 1,0 dén 20 + 14,7
hap thu/m/nam), cling nhu mat do va do
phu san hd cing giam dan toi cac dao
chinh ¢ Singapore. Cac ho san hd thuong
& ving nudc sau (san hd nam, san ho 14)
hodc nhitng loai thich nghi tot véi nude
duc (Dikou, A., 2006). Hodgson va cs
(1990), da chi ra suy giam cua san ho da
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(Scleractinian) do su lang dong tram tich
trén cac ran san ho tu nhién va nao vét
nhan tao. Thi nghi¢m trAm tich v&i san ho
duoc thuc hién & El Nido Philippines va
Hawaii, 3 loai (O. glabra, Porites lobata
va Pocillopora Meandrina) bi suy giam
nhanh chéng va O. glabra chét boi ling
can tram tich. Két qua cho thay vi khuan
nhay cam vdi tetracycline tham gia vao
qua trinh hoai tr mo va mot phan gay ra
ty 1& chét san ho sau qué trinh ling dong
tram tich (Hodgson, G., 1990).

Ldng dong tram tich:

Tat ca cac loai san ho duoc sap xép
theo mot hé thong c6 kha niang chiu dung
twong ddi véi tram tich. Do d6, mdi loai co
ngudng riéng dai dién cho nong do trAm
tich tao ra cac tac dong gay chét hoic té
liét. San ho tiép xtc v6i ndong d6 nhit dinh
(gidm sinh trudng, gidam muc do anh sang
va giam quang hop ctia Zooxanthella) duy
tri trong mot thoi gian dai chung s& chét.
Céc loai san ho déu nhay cam véi qua
trinh boi léng, tham chi & mirc vai cm mdi

nam (Rogers, 1990). Pastorok va Bilyard
(1985) xéc dinh toc do trim tich > 50 mg/
cm?/ngay (day la tham hoa véi quan xa san
hé), d6 lang 10 - 50 mg/cm?/ngay co thé coi
1a trung binh dén nghiém trong ddi véi san
h6. Tuy nhién, c6 nhiéu loai va ran san hd
c¢6 kha ning sbng sot voi tbe do tram tich
cao tdi 100 mg/cm?/ngay trong vai ngay
dén vai tudn. Mot s6 ran san hé (gan bod) co
tdc d6 tram tich tu nhién trén 200 mg/cm?/
ngay. Ayling va cs (1991) cac ran san ho
ven bo trong vung Great Barrier thay doi
boi tram tich tir 2 - 900 mg/cm?/ngiy véi
tde do ngén han, mirc trung binh dai han
tir 50 - 110 mg/cm?/ngay (day la noi co su
phat trién cua san ho rat da dang v&i do che
phu san ho trung binh 1a 40 - 60 %). Peters
va Pilson (1985) chi ra rang mot s6 loai san
hd (Montastraea cavernosa va Astrangia
poculata) c thé chiu dugc téc do trAm tich
cao t6i 600 - 1.380 mg/cm¥ngay. Két qua
nay di chi ra rang cac loai san ho va san
ho6 & cac ving dia 1y c6 thé phan tng khéc
nhau vé6i luong va tde d6 bdi ling ting 1én
(Bang 3).

Bing 3. Ngwing gidi han ciia cdc ran san hé vdi ling dong tram tich

(mg/cm’/ngay)

Loai/Loai san ho Vi tri mg/cm?/ngay Tai liéu tham khdo
Ran san ho Trén toan thé gioi 10 Pastorok va Bilyard, 1985
Ran san ho Ca-ri-bé 10 Rogers, 1990
Ran san ho Ca-ri-bé 37 Pastorok va Bilyard, 1985
Ran san ho Trén toan thé gioi 50 Pastorok va Bilyard, 1985
Ran san ho Puerto Rico (M) 90 Miller va Cruise, 1995
Ran san ho An Do Duong - Thai Binh Duong 228 Pastorok va Bilyard, 1985
Hau hét céc loai san ho | Trén toan thé gidi 300 Bak va Elgershuizen, 1976

Vinh Bacuit (Philippines) khi khai
thac rimg trén dat lién khién luong phu sa
lo ltmg ctia séng Manlag tang gan 100 lan,
dan dén sy lang dong trAm véi 20 mg/cm?/
ngay tich kéo dai va lam giam da dang loai

(gan 50 loai san ho chét), do phu san ho
20

giam (Hodgson va Dixon, 2000). Cac thi
nghiém & Florida (M¥) d xac dinh mot s6
loai san ho & Caribe c6 thé sdng sot sau khi
bi phtt 14p boi tram tich tir 7 - 15 ngay (Rice
va Hunter, 1992). Viéc tram tich phu lap

mot sb loai san ho Philippine bi tiy tring
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va tir vong tir 20 - 68 gid (Wesseling va cs,
1999). Nghién ctru cua Erftemeijer va cs
(2012) cho thiy tdc do lang dong tram tich
t6i da ma cac loai san hd c6 thé chiu duoc
nam trong khoang < 10 - > 400 mg/cm?/
ngay (loai san ho co thé ton tai dudi 24 gio
dén vai tuan voi tée do léng cao), dbi voi
cac loai chiu dung tot (> 4 tuan voi ling
cao hodc > 14 ngay khi vui 14p hoan toan).
Céc gia thuyét nay di dugc kiém tra trén 77
nghién ctru da duoc cong bd vé anh huong
cua do duc va léng dong tram tich trén 89
loai san ho (Erftemeijer va cs, 2012).

3.2. Hién trang hé sinh thdi san ho
Viét Nam

Theo nghién ciru ciia Pang Ngoc
Thanh, Nguyén Huy Yét (2009) va Vién
Hai duong hoc, san ho & Viét Nam rat
phong pht, v61 hon 400 loai san ho cling
thudc 79 ho, san hdé mém co6 khoang 220
loai phan bd kha rong, cu thé:

Viing bién Bic Bé: Hién nay & ving
bién Quang Ninh, vinh Ha Long c6 110
loai san hé ctmg va 37 loai san ho mém,
tap trung & 18 ran, didu tra so bd cla
Nguyén Huy Yét (2000) vé 23 loai san hd
c¢6 nguy co b suy thoai. Quan dao C6 To
c6 19 loai; Ving bién Hai Phong, dao Cat
Ba c6 khoang 82 loai san ho, trong d6 co6
20 loai san hé mém. Pau Vian Thao (2012)
da xac dinh 33 loai san ho mém bi suy
thoai nghiém trong. Dao Bach Long Vi c6
khoang 117 loai san ho, vo1 muc da dang
sinh hoc thip véi H’ = 0,98 (Ngai va cs,
2019). Quan dao Long Chau di xac dinh
khoang 124 loai san ho trong do6 c6 32 loai
bi nguy hai (Nguyén Huy Yét, 2000).

Vimg bién Trung B¢6: Hickson
(1919) 1a nguoi dau tién nghién ciru san
h6é mém & Viét Nam khi 6ng cong bd vé

Nghién curu

loai Alcyonium krempfi & ving bién mién
Trung. Vung bién Quang Tri, Pao Con
C6 ¢6 thanh phan san ho kha phong phu
va da dang, c6 150 loai san ho (130 loai
san ho cung va 20 loai san ho mém). Pau
Vin Thao (2019), phan 16n cc loai ndm
trong sach do cua Viét Nam duogc ligt
vao phan hang s& nguy cip va nguy cip
Hoang Xuan Bén va cs (2009; 2010) tong
hop danh muyc san ho mém & Viét Nam
gdm 200 loai, ddo Ly Son da xac dinh 60
loai (33 loai moi). Ving bién Hai Van -
Son Cha c6 130 loai san ho, vung giap véi
Thira Thién - Hué c6 25 loai bi suy thoai
(Ngai va cs, 2019). Cu Lao Cham da xac
dinh dugc 45 loai; San ho vinh Nha Trang
qua tong hop da xac dinh duoc 142 loai
san ho, Tixier (1970) da mo ta 94 loai san
h6 mém (18 loai méi), trong d6 co 32 loai
san hé mém), phan b ctia 76 loai san hod
mém da cong bd 2 loai méi (Bén va cs,
2019). Dautova va cs (2010) ghi nhan 6
loai san hé mém méi. Pao Hon Mun qua
xac dinh c6 32 loai san hd mém; Quﬁn
ddo Truong Sa (Khédnh Hoa) c6 16 loai
san ho bi nguy hai. Pau Van Thao (2019)
da xac dinh dugc 27 loai san hd mém va
phéat hién thém 7 loai san h6 mai; Pao
Hon Cau c6 30 loai san hé mém, dao Phu
Quy c6 19 loai (Ngai va cs, 2019).

Viing bién Nam Bé: Cac nghién ciru
thanh phan loai san ho 1an dau Viét Nam
boi Stiasny (1937) cong b 18 loai ¢ ving
bién phia Nam Viét Nam. Sau d6 Dawydoff
(1952) da cong bd 6 ho san ho ¢ ving bién
Viét Nam. Stiasny (1938) cong bd 2 loai
san hd mai. Malyutin (1990) da mo ta 2
loai san h6 méi & Con Dao. Dao Ly Son
(Quang Ngai) c6 60 loai san hé mém (Bén,
2019). Theo két qua diéu tra ciia T chirc
Qudc té vé Bao ton Thién nhién (WWF)
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(1994) céac ran san hd quan dao Phi Qudc
(Kién Giang) da ghi nhan 89 loai san ho
ctng va 19 loai san ho mém. Nguyén Vin
Long va cs (2007) nghién ctru phan bé cua
ran san hd & quan dao An Théi (Phti Qudc)
trén 260 loai san ho cliing tao ran.

3.3. Pé xuit ngwong gidi han ciia
hé sinh thai san ho Viét Nam

Hé sinh thai san h6 Viét Nam vdi hon
400 loai san ho cting va hon 220 loai san ho
mém duoc phan thanh 3 nhém dé 1am cin
ctr dé xuat ngudng gioi han cho timg nhom:

- San ho cimg: Dang dia; Dang hinh
sao; Dang san ho 14, phéu, chao; Dang san
ho nao (céu tron, ban cau, chéo up,...);
Dang san hé phan nhdnh (dang sung,
ngon tay, cdy,...); Dang san ho don.

- San hé mém: Dang don, mang.

- Ran san hé: Céc quan thé san ho.

Céc ngudng gioi han cua hé sinh thai
san ho Viét Nam gom: Khoang céch t6i
thiéu tir h¢ sinh thai san hd dén khu vuc
nhan chim; Ngudng gidi han cua san ho
d6i voi ndng do tram tich lo ling; Ngudng
giéi han cta san ho dbi véi anh sang va

ngudng giéi han cia san ho ddi voi ling
dong tram tich.
Bdng 4.' Khodng ca"ch tir khu vuwc nhdn
chim chdt nao vét dén hé sinh thdi san ho

Loai/dang | Khodn L
san h.(‘) i cach (kli) M dg phu hop
<10 |Khong phu hgp
Ran san ho Phu hop néu xac dinh
(g6m cac khoang céach ttr 10 - 20 km
dang song | 10-20 |khong co loai san hd thudc
chinh cua nhém (Cuc ky nguy cap -
san ho) CR; Nguy cp - EN),
>20 | Phu hop

Gidm anh sang co 1€ 1a tdc dong quan
trong nhét trong tit ca cac tac dong lién
quan dén hé sinh thai san ho, dan dén
giam ning suit quang hop. Céc gia tri vé
nhu cau anh sang t6i thiéu cua san ho theo
cac két qua nghién ctru ndm trong khoang
tr dudi 1 - 35 % (hoac tham chi 60 %) do
chiéu xa bé mat, phu thudc vao hinh thirc
sinh trudng, d6 sau va khu vuc. Anthony
va cs (2003) di xac dinh mdi quan hé
giita quang hop (P) va buc xa (I) cho thiy
sy quang hop cua san hd phy thudc vao
cuong do anh sang. Ngudng gidi han cua
hé sinh thai san ho Viét Nam vdi cuong
do anh sang duoc dé xuét nhu sau:

Bdng 5. Nguwiong gioi han ciia hé sinh thai san ho voi cwong do anh sang (% SI)

TT Nhom/loai san ho Anh sang (% SI) | Mirc do phu hop
Dane dia >0,15% Phu hop
ang <0.15% Khong pht hop
. >1% Phu hop
Dang hinh sao <19% Khong, phit hop
. . x , >8% Phu hop
. San hd dang 14, phéu, chao =39% Khong phtt hop
I |Sanho cimg Dang san ho ndo (cau tron, ban cau, >20 % Phui hop
chao up....) <20 % Khong phu hop
San ho phan nhanh (dang stng, >60 % Phu hop
ngdn tay, cay, ...) <60 % Khong phu hop
. >10% Phu hop
San ho don <10% Khong pht hop
A2 , >10% Phu hop
2 |Sanho mém |Dang don, mang <10% Khong phtt hop
N , AR A >35% Phu hop
3 |Ransanho |Cac quan thé san ho <35% Khong pht hop
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Khoang thoi gian ma san ho co thé
chiu dugc do duc cao dao dong tir vai gio
dén vai tuan, tiy thudc vao loai va mic do
duc. Anh huong cua do duc trong thoi gian
dai co thé thay ddi thanh phan loai cia cac
ran san ho. H¢ sinh thai san ho c6 xu hudéng
giam manh khi d¢ duc tang Ién. Gidi han
chiu dung cta san ho dbi vai néng dd tram

Nghién curu

tich lo limg nam trong khoang tir dudi 5
mg/L dén 30 mg/L tiy thudc vao timg loai.
Gidi han nay nay chimng t6 rang cdc nhém
loai loai san ho khac nhau va san ho & cac
ving dia 1y c6 thé phan tung khac nhau voi
nong do chit lo limg tang 1én. Ngudng gidi
han cta hé sinh thai san ho Viét Nam vdi
tram tich lo ltng chi tiét tai Bang 6.

Bing 6. Ngwong giéi han ciia hé sinh thdi san hé véi tram tich lo liing (mg/L)

, . R Tram tich lo limg C a1
TT Nhém/loai san ho (mg/L) Mikc do phu hop

<30 Phu hop

Dang dia >30 Khong pha hop
. <20 Phu hop

Dang hinh sao >20 Khong phit hop

San ho dang 14, phéu, chao § %; %%rlllg?)hﬁ hop
I | San ho cimg Dang san hd ndo (cau tron, ban <16 Phu hop

cau, chao up, ...) >16 Khoéng phu hop
San ho phén nhanh (dang sung, <27 Phu hop

ngodn tay, cay, ...) >27 Khong phu hop
R <5 Phu hop

San ho don Ny Khong ph hop

2 |Sanhé mém  |Dang don, mang E g PK};ll(lSrl:ﬁ)hﬁ hop
3 |Ransan hd Céac quan thé san ho <20 Phu hop

Két qua nghién ctru cia Flores et al.,
2012; Wesseling et al., 1999; Hodgson,
1994 cho thiy toc do ling dong tram tich
anh huong dén su sinh truong va chét di
cua hé sinh thai san h6. B9 nhay cam cua
san ho va kha nang phuc hdi ciia chung

sau cac tac dong cua hoat dong nao vét,
nhan chim vét chit ngoai bién tuy vao
ngudng gidi han cia chung. Trén co s&
cac nghién ctru da thyc hién, ngudng gidi
han chua hé sinh thai san ho ¢ Viét Nam
vé6i tée do lang dong tram tich (Bang 7).

Bing 7. Ngwéng gi6i han ciia hé sinh thdi san hé véi toc dp ling dong tram tich

, . n Léng dong tram L
TT Nhém/loai san ho tich (mg/cm*/ngay) Mirc d¢ phu hgp

<32 Phu hop

Dang dia >32[Khong phil hop
. <32 Phu hop

Dang hinh sao >32 Khong, phit hop

San ho dang 14, phéu, chéo § 8’3 ﬁ%gg?ohh hop
I |Sanho cing Dang san ho ndo (cau tron, <25 Phu hop

ban cau, chdo up, ...) >25 Khong phu hop
San hd phan nhanh (dang <04 Phu hop

strng, ngon tay, cy, ...) > (0,4 Khong phu hop
o <32 Phu hop

San ho don >3.2 Khong phu hop
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, . n Léng dong trim AN
TT Nhém/loai san ho tich (mg/cm?/ngay) Mirc do phu hop
2 |San ho mém Dang don, mang E j’g PK};%Eg?)hﬁ hop
3 |Ransanho Céc quan thé san ho E %g PK%%E;;M hop

4. Két luén va kién nghi

Trén co so cac nghién ciru trén thé
gidi vé ngudng chiu tai ciia hé sinh thai
san hd dudi anh huong ctua hoat dong
nhan chim chit nao vét gdy ra nghién
ciu da chia hé sinh thai san ho Viét
Nam thanh 3 nhém (san ho cung, sanh
hé mém va ran san hd) va ngudng chiu
tai cua h¢ sinh thai san ho dudi tac dong
cua hoat dong nhan chim chit nao vét
dua trén 3 tiéu chi: Nong d6 tram tich lo
limg, cuong do anh sang va toc do lang
dong cua tram tich.

DPéi voi khoang cach tir khu vuc nhan
chim dén hé sinh thai san ho can phai dam
bao mot khoang cach t6i thiéu va khoang
cach tir 20 km tr& 1én 1a phut hop nhét.

Déi voi ndng d6 tram tich lo lung
giéi han phu thudc vao tung loai san ho
va dao dong tir 5 mg/l dén 30 mg/1.

Dbi v6i cudong d6 anh sang can tbi
thiéu ctia hé sinh thai san hé dudi anh hudong
cua hoat dong nhan chim tr 0,15 %SI
dén 60 %SI.

Déi v6i toe do lang dong tram tich
thi ngudng gio1 han cua hé sinh thai san
hé tir 0,4 dén 10 mg/cm?/ngay.

Nghién ctru dé xuat ddi v6i hé sinh
thai san ho Viét Nam duoc xac dinh dua
trén cac két qua nghién ciru trén thé gioi
v6i loai twong tw. Vi vay, can tién hanh
cac thi nghiém cy thé vé danh gid tac
dong cua néng do tram tich lo lung, do
sang, van tde léng dong trAm tich d6i véi
ting loai san hd & bién Viét Nam.

Loi cam on: Nhom tac gid tran trong
cam on su hd tro cuia Pé tai khoa hoc va
cong nghé cap Qudc gia “Nghién ciru xdy
dung bo tiéu chi xac dinh nguong chiu tai
cac khu viwc quy hoach nhan chim chat
nao vét trong vung lanh hai Viét Nam”.
M3 s6 DTDL.CN-57/20.
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PANH GIA SUY THOAI VA PHUC HOI RUNG NGAP MAN
VEN BIEN THANH PHO HAI PHONG GIAI POAN
2015 - 2022 BANG GOOGLE EARTH ENGINE VA ANH
VE TINH SENTINEL PA THOI GIAN

Pham Quang Hiép'!, Nguyén Thi Ly', Pham Hong Tinh!
Buii Thanh Huyén?, Trin Ping Hung?
'Truong Dai hoc Tai nguyén va Mai truong Ha Noi
*Truong Pai hoc Khoa hoc va Cong nghé¢ Ha Noi
3Vién Khoa hoc Khi tugng Thuy van va Bién d6i khi hau
Tém tit
Bai bao da néu lén hién trang va danh gia bién dong dién tich rung ngdp man tai
thanh phé Hdi Phong giai doan 2015 - 2022 bang Google Earth Engine va anh vé tinh
Sentinel 2. Két qua nghién ciru cho thdy, dién tich rirmg ngdp man tai thanh phé Hdi
Phong da suy giam khodng 220,49 ha trong giai doan 2015 - 2022. Nhiéu qudn huyén
c6 sue suy giam dién tich rimg ngdp man, cu thé: Tién Lang (4,58 %), Cat Hai (13,5 %),
Thity Nguyén (20,28 %), Hai An (44,54 %). Bén canh do, mét sé dia phiong van béo
ton va phdt trién tot dién tich rieng ngdp man, nhie Bé Son la dia phwong ¢ ty Ié rirng
ting thém nhiéu nhat (72,48 %) va ciing la noi cé ty 1é rimg mdt di it nhdt (5,52 %).
Ngodi ra, mét sé dia phicong cé 1y 1é rieng thiee tang la Dwong Kinh (12,42 %), Kién
Thuy (20,67 %). Dién tich rung ngap man bi suy giam chu yéu do chuyén doi muc dich
st dung sang nuoi trong thuy San va xdy dung co so hg tang Pé dat bao ton va phat
trién rieng ngap man ben vitng, can cé nhitng quy hoach va ké hoach hanh déng cu thé
cho phat trién kinh té - xa héi cia cdc co quan quan Iy tai dia phwong. Pong thoi, ting
cwong sw phoi hop giita cdc bén lién quan, thuce hién co ché dong qudn 1y rimg ngdp
man doi véi ngueoi dan, viva gép phan tao sinh ké, ting gia san xudt, tao thu nhdp, vira
bdo vé va phdt trién rieng ngdp mdn.
Tur khéa: Rung ngap man; Sentinel 2; Google Earth Engine; Hai Phong.
Abstract

Assessment of Hai Phong mangrove deforestation and reforestation in the period
2015 - 2022 using multi-temporal Sentinel data and Google Earth Engine

The article has outlined the current status and assessed the change of mangrove
area in Hai Phong city in the period of 2015 - 2022 using Google Earth Engine and
Sentinel 2 satellite images. Research results show that the area of mangroves in Hai
Phong city has decreased by about 220.49 ha in the period 2015 - 2022. Many districts
have a decline in mangrove area, specifically: Tien Lang (4.58 %), Cat Hai (13.,5 %),
Thuy Nguyen (20.28 %), Hai An (44.54 %). In addition, some localities still preserve
and develop the area of mangroves, such as Do Son, which has the highest percentage
of additional forest (72.48 %) and is also the place with the highest rate of forest loss at
least (5.52 %). In addition, some localities with an increased percentage of real forest
are Duong Kinh (12.42 %), Kien Thuy (20.67 %). The area of mangroves has been
reduced mainly due to conversion of use purposes to aquaculture and construction of
infrastructure. To achieve conservation and sustainable development of mangroves, it
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is necessary to have specific plans and action plans for socio-economic development
by local management agencies. Simultaneously, strengthening the coordination among
stakeholders, implementing the mangrove co-management mechanism for the people,
both contributing to livelihoods, increasing production, generating income and

protecting and developing mangroves.

Keywords: Mangroves; Sentinel 2; Google Earth Engine; Hai Phong city.

1. M& dau

Hai Phong la thanh phd ven bién,
truc thudc Trung wong cia ca nudc voi
hé théng giao thong thuy, bd, duong sit,
hang khong trong nudc va qudc té, 1a cira
chinh ra bién cta thi d6 Ha N¢i va cac
tinh phia Béc [2]. Du viy, véi dudng bo
bién dai 125 km, Hai Phong ciing 1a mot
trong nhiing dia phuong thuong xuyén
chiu anh huong nang né khi bao d6 bo.
Mic du Hai Phong c6 tiém ning phat
trién hé théng rimg ngap man (RNM) dé
phong ngira, thich tng voi bién doi khi
hau no61 chung va muc tiéu phat thai rong
vé “0” ctia Chinh phu néi riéng, tuy nhién
dién tich RNM tai Hai Phong dang c6 xu
thé giam manh do phai chiu nhiéu ap luc
tir phat trién kinh té - xa hoi cua thanh
phé [1]. Pay la thyc trang dang bao dong
trong bdi canh nhirng tac dong tiéu cuc tir
bién d6i khi hau dang ngay cang gia ting.

Google Earth Engine duoc phat trién
trén nén tang dién toan dam may cho phép
nguoi dung chay cac phan tich khong gian
dia Iy trén co s& nén tang Google 1a mot
trong nhiing cong nghé hién dai, c6 uu
diém vuot troi trong viéc cap nhat va déng
bo vé thong tin; Thu thap, cap nhat, quan
tri va phan tich, thé hién dir liéu dia Iy ctua
cac do6i tugng trén bé mit trai dat. Viéc ap
dung Google Earth Engine (GEE) trong cac
nghién ctru danh gia bién dong, sur suy thodi
tai nguyén thién nhién né1 chung va RNM
noi riéng di duoc trién khai & nhiéu noi trén

thé gi6i va & Viét Nam, gop phan cung cap
két qua kip thoi, chinh xac va khach quan
cho céc nha quan 1y dua ra cac quyét dinh
bao t6n va phuc héi RNM hiéu qua.

Hé thong phan loai rimg ngau nhién
Random Forest dugc cung cap trén nén
tang GEE da tao rat nhiéu thuén loi cho
cac hoat dong nghién ctru vé RNM hién
nay [4, 5]. Random Forest [a mot bo phan
loai khong tham sd, sir dung k§ thuat tong
hop dé két hop cac két qua phan loai cua
cac cdy quyét dinh ngiu nhién doc lap
khac nhau va dé du doan [3]. Mdi cay
quyét dinh ngiu nhién nay dugc huin
luyén boi mot tap hop con céc mau huin
luyén, dugc goi 1a mau trong thi va sir
dung phﬁn con lai, dugc goi la mau ngoai
ti, d€ x4c nhan chéo ndi bo. Sau do, két
qua cta chung dugc tich hop dé dua ra
két qua phan loai cudi cing. Khi 4p dung
trén nén tang GEE, Random Forest c6 thé
xu ly dugc cac anh vé tinh co kich thudce
16n mot cach hiéu qua, giup cho qua trinh
phan loai dugc thuc hi€n nhanh chéng.
Random Forest cho phép st dung nhiéu
dic trung khac nhau dé danh gia va phan
loai dir li¢u, tir d6 giup tang do chinh xac
ctia két qua phan loai. Hon nita, Random
Forest da chiing minh kha nang xu ly dir
liéu chiéu cao bé“mg céch tao ra cac ban dd
day tiém nang [5].

Ngoai hé théng Random Forest, con
¢6 nhiéu phuong phap phén loai anh vé tinh
khac nhu: Support Vector Machine (SVM),
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Decision Tree, Maximum Likelihood
Classification (MLC). Tuy nhién, cac
phuong phap nay c6 nhiéu diém han ché,
cu thé: SVM c¢6 thé gip van d& khi xir Iy
cac tap dir liéu 16n; Decision Tree khong
hoat dong t6t trén cac tap dir licu moi; MLC
c6 thé gap van d& khi xtr 1y dir liéu co tinh
chét phén tan, khi d6 dan dén viéc phan loai
khong chinh xac. Bai bao nay trinh bay két
qua nghién ctru sir dung cong cu GEE va
anh v¢ tinh Sentinel 2 danh gia suy thoai va
phuc hdi RNM tai khu vyc ven bién thanh
phd Hai Phong. Cac nguyén nhan mat va
suy thodi RNM cling dugc danh gia, tir do
dé xuat mot s6 nhom giai phap nham nang
cao hidu qua bao vé va phat triéen RNM ven
bién khu vire nghién ctru.

2. Dia diém va phwong phap
nghién ciru

2.1. Pia diém nghién ciru

Nghién ctu dugc thuc hién tai khu

vuc ven bién thanh phd Hai Phong bao

| 106°30'0"E

| 106°45'0"E

gdm cac quan huyén: Cat Hai, Duong
Kinh, Kién Thuy, Q. Hai An, D6 Son,
Thuy Nguyén, Tién Lang.

Dé tang do chinh xac trong qua trinh
phan loai ddi tuong va giai doan anh vé
tinh, nghién ctru tap trung tién hanh phan
tich dir li€u tai cac khu vuc c6 RNM cua
thanh ph6 Hai Phong gom: khu vuc ngoai
dé cac quan, huyén ven bién trong dt lién
va khu vuc xa Phu Long ctua huyén dao
Cat Hai. Déi v6i khu vuc x3 Phu Long
cua huyén ddo Cat Hai, nham tranh nham
1an trong qua trinh phan loai gitta RNM va
cac dbi twgng rimg thuong khac, nghién
ctru sur dung anh vé tinh trén Google Earth
két hop voi ban d sir dung dat va diéu tra
thuc dia dé xac dinh ranh gidi va loai bo
cac cac ddi tuong rimg thuong khac. Do
vay, cac d6i tugng chinh dugc phan loai
bao gom: Nudi tréng thuy san, cong trinh
ha téng, mat nudc, RNM.

| | 107°0'0"E

Quéng Ninh

21°0'0"N

Hai Dwong

p
3

20°45'0"N

Kién Thuy

Tién Lang
Vinh Béo

- Thai Binh

20°45'0"N

Chu thich
l:l Qudn/huyén Hai Phéng

l:l Tinh I&n cin

! 106°30'0"E !

! 106°45'0"E

! ! ! 107°0'0"E

Hinh 1: Bin dé hanh chinh Thanh phé Hdi Phong
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2.2. Phwong phdp diéu tra thue dia

Nghién ctru da tién hanh diéu tra, lua
chon cac diém kiém tra ngoai thyc dia
tai thanh phd Hai Phong dé phan loai va
danh gia d¢ chinh xac ctia phuong phap
phan loai anh. Phuong phap diéu tra s&
dua trén két qua phan loai anh, dong thoi
1a nhitng dia diém c6 sy suy thoai (RNM
mat di) va phuc hoi RNM (RNM trong
moi) trong khoang thoi gian nghién cuu.
Vi tri cac diém khao sat duoc xac dinh
bing GPS cam tay (d6 chinh xac + 3 m).
C6 120 diém dugc diéu tra ngoai thuc
dia chia déu cho 04 16p d6i twong: RNM;
Co so ha tang; Nudi trong thuy san; Mat
nudc. Nghién ciru da st dung 60 % s6
diém nghién ctu ngoai thuc dia dé cho
muc dich phan loai va 40 % s diém st
dung cho viéc danh gid do chinh xac cua
phuong phéap phan loai.

2.3. Phwong phap xw ly anh vé tinh

GEE 13 mot nén tang dua trén dam
may dé phan tich dir liéu méi truong quy
mo toan cau. N6 két hop mot danh muc
nhiéu Petabyte gébm hinh anh vé tinh va
bo dir liéu khong gian dia ly. Co s& ha
tang tinh toan ctia Google duoc toi uu hoa
dé xtr Iy song song dit liéu khong gian dia
1y; Giao dién 1ap trinh tmng dung (API)
cho Javascript va Python va moi truong
phat trién tich hop dua trén nén web dé
tao mau nhanh va truc quan hoa cac phan
tich khong gian phurc tap [3]. Dt li¢u anh
Sentinel 2 giai doan 2015 - 2022 duoc lay
tur co s¢ dir liéu cua Google Earth Engine
duoc giai doan bang khoa phan loai dua
trén dit liéu diéu tra thuc dja. Cac budc
thuc hién phan loai va danh gia su suy
thoai va phuc hdi RNM tai khu vuc ven
bién thanh phé Hai Phong trén Google

Nghién ciru

Earth Engine dugc thyc hién theo Pham
Hong Tinh va cs (2022) [6].

Trong nghién ctru nay, ditr liéu anh
v¢ tinh Sentinel 2 trong giai doan 2015 -
2019 da dugc thu thap cho toan by khu
vuc nghién ctru. Mgt doan ma JavaScript
da dugc phat trién trong GEE dé thu thap
hinh anh Sentinel 2 tai khu vyc nghién
ctlru, tao ra mot chudi hinh anh khong gian
lién tuc cho mdi giai doan, sau d6 cat anh
theo ranh gidi khu vuc nghién ctru. Vi may
bao phu nhiéu trong s6 cac hinh anh, mot
thuat toan dugc 1ap trinh trong GEE bang
chirc ning JavaScript dé sao chép thong tin
tir cac ving khong c6 may dén cic ving
bi che phu boi may tuong ung cta chiing.
Qua4 trinh nay giam thiéu phi may trong
céc hinh anh Sentinel 2 xudng dusi 10 %.

Nghién cru nay sir dung hé thong
phan loai rimg ngiu nhién Random Forest
dugc cung cap trén nén tang GEE dé phan
loai cac doi tuong. Thuat toan RF duoc
xdy dung bang 50 cay quyét dinh ngiu
nhién hoat dong theo cach to hop. Mdi
cdy quyét dinh duoc tao ra bang cach lay
mau mot vector ngau nhién dc 1ap tir tap
dit liéu huén luyén, sau doé tinh toan )
diém phan loai, cudi cung, 16p phd bién
nhét trong sd cac cdy s& tré thanh mo hinh
phan loai. Toan bd qua trinh phan loai RF
(tir tao dir liéu huén luyén, phan loai hinh
anh va chong xép 1én nhau dé phat hién su
thay ¢6i RNM tir ndm 2015 - 2022) dugc
trién khai hoan toan trén nén tang GEE.
Sai s6 dugc tinh toan trén phan mém
ERDAS IMAGINE (ERDAS 2015).

2.4. Dir liéu dao tao

Dit liéu huan luyén dugc tao ra béng
cach lya chon cdc miu diém anh trong
bbn 16p phi, gdm RNM, nudi trong thiy
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san, cong trinh ha téng, mat nudc. Db
li¢u dao tao dugc thu thap dua trén qua
trinh diéu tra thuc dia két hop véi anh tir
Google Earth Pro. C6 120 diém duoc diéu
tra ngoai thyuc dia chia déu cho 04 16p ddi
tuong: RNM; Co s¢ ha tz‘?lng; Nuoi tréng
thuy san; Mat nudc. Nghién ctru da su
dung 60 % s6 diém nghién ciru ngoai thuc
dia dé cho muc dich phan loai va 40 % )
diém sur dung cho viéc danh gia do chinh
xac cua phuong phap phan loai.

2.5. Danh gia do chinh xdc

Danh gia d6 chinh xac cta cac ban do
phan loai da thanh 1ap duoc tién hanh bang
cach str dung ma trdn nham lan véi thiét
ké mau ng?m nhién dugc phan loai. Cac
dir liéu tham chiéu vé sir dung dat va bao
phii dit bao gom RNM, nudi trong thuy
san, cong trinh ha ting, mat nudc dugc
chon ngau nhién tir qua trinh diéu tra thyc
dia két hop véi hinh anh vé tinh Google
Earth. Tét ca cac dit liéu tham chiéu duoc
st dung trong danh gid d¢ chinh xac cua
ban dd phan loai cia mdi nam dwoc chup
tur thoi ky tuong tmg cua n6. Sau do, cac
diém dugc phan loai ngau nhién cho mdi
16p bao phu dat va so sanh voi ban d6
phéan loai ctua mdi ndm. Mot ma tran nham

1an vé cac ban dd bao phu dit duoc xdy
dung dé xac thyc dir liéu phan loai anh
v6i dir liéu tham chiéu bang cach str dung
dd chinh x4c cua nha san xuit, dd chinh
xac ctia nguoi ding va so liéu Kappa. Do
chinh x4c tong thé ctia cic ban dd phan loai
cho nam 2015 va 2022 1an lugt 14 92 % va
94 % va hé s6 Kappa lan Iugt 1a 0,9 va
0,925 (Bang 2). Két qua cho thdy mot su
chinh xac chip nhan duogc gitta két qua
phan loai va dir liéu tham chiéu, trong do
gia tri 1 1a chinh xac hoan toan giita két
qua phan loai va dir liéu tham chiéu, trong
khi gia trj 0 1 khong dong chinh xac hoan
toan. Hé s6 Kappa dugc sir dung dé tinh
toan su chinh xac gilra phan loai cua hinh
anh va dir liéu tham chiéu va gia tri cang
cao thi d6 chinh x4c cta phén loai cang tot.
3. Két qua va thao luin

3.1. Hi¢n trang rirng ngdp mdn tai
thanh pho Hii Phong

Két qua giai doan anh vé tinh cho
thiy, RNM tdp trung chu yéu & khu vuc
ven bién thanh phé Hai Phong tai cac
quan huyén: Cat Hai, Duong Kinh, Kién
Thuy, Hai An, D6 Son, Thuy Nguyén,
Tién Lang.

Bing 1. Dign tich rieng ngdp mdn thanh phé Hai Phong giai doan 2015 - 2022

2015 2022
STT Pia diém Dién tich Ty 1¢ Dién tich Ty 18
(ha) (%) (ha) (%)
1 [CatHai 765,34 22,05 661,61 20,36
2 [Pd Son 268,95 7,75 449,32 13,82
3 [Duwong Kinh 139,44 4,02 156,63 4,82
4 [Kién Thuy 339,06 9.77 409,16 12,59
5 |HaiAn 606,63 17,48 334,73 10,30
6 | Thuy Nguyén 327,96 9.45 262,12 8,06
7 | Tién Lang 102345 29.49 976,77 30,05
Téng 3470,83 100 3250,34 100

Béng thong ké cho thay, RNM c¢ dién tich 16n nhit & huyén Tién Lang (véi
1023,45 ha, chiém 29,49 % vao ndm 2015 va 976,77 ha, chiém 30,05 % vao nim 2022)
va dia phuong c6 RNM dién tich nho nhét 1a Duong Kinh (139,44 ha, chiém 4,02 %
vao nam 2015 va 156,63 ha, chiém 4,82 % vao nam 2022).
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BAN DO HIEN TRANG RUNG NGAP MAN
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Hinh 2: Bdn dé hién trang rieng ngdp mign  Hinh 3: Ban do hién trang rirng ngdp mdn

tai Thanh pho Hii Phong nim 2015

tai Thanh phé Héi Phong nam 2022

Dé danh gia do chinh xac ciia két qua phan loai, nghién ctru sir dung bang ma

tran sai so.

Bing 2. Pdnh gid dj chinh xdc xdy dwng ban dé hi¢n trang rirng 2015 - 2022

£ 2.z So diém PO Do chinh Do chinh
£ So diém R So diém , R . £
STT Doi tuwgng tham chiéu dwgc phin chinh xdc | X3¢ phan | xac thuc té
loai loai (%) (%)
Nam 2015
1 |Rung ngdp min 27 30 26 96,30 86,67
2 |Hatang 31 30 27 87,10 90,00
3 |Nudi trong thiy san 32 30 27 84,38 90,00
4 | Mat nudc 30 30 28 93,33 93,33
D¢ chinh xac phan loai tong the 1a 92 %
Théng ké Kappa tong thé 13 0.9
Nam 2022
1 Rung ngdp méin 29 30 27 93,10 90,00
2 Ha tang 28 30 27 96,43 90,00
3 | Nudi trong thiy san 33 30 28 84,85 93,33
4 Mit nudc 30 30 29 96,67 96,67
Do chinh xac phan loai tong thé la 94 %
Théng ké Kappa tong thé 12 0,925

Qua bang danh gia do chinh x4c cia  xAy dung trén nén anh Sentinel 2A véi do

ban dd hién trang qua cac nam co thé thdy phan giai 10 x 10 m véi cac kénh phd da

két qua xay dung ban d6 hi¢én trang rung sac vi vay viéc gidi doan cho dg chinh xac

cac nam c6 do tin cdy cao. Ban d6 dugc rat cao.
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3.2. Bién déng rirng ngdp man tai
thanh phé Hai Phong

Két qua cho thdy, giai doan 2015
- 2022, dién tich RNM ty 1¢ bién dong
RNM c6 sy chénh 1éch gilta cac dia
phuong (Hinh 4). B6 Son 1a dia phuong
¢ ty 1& rung ting thém nhiéu nhét véi
72,48 % va ciing 1 noi 6 ty 1 rimg mat
di it nhat véi 5,52 %. Ngoai ra, mot sb

dia diém c6 ty 1€ rung thyc tang 1a Duong
Kinh (12,42 %), Kién Thuy (20,67 %).
béi véi cac quan huyén con lai, ty I¢
rimg mat di 16n hon ty 18 rimg ting 1én,
cho thiy dién tich rimg dang giam dan.
Cu thé, giai doan 2015 - 2022 chting kién
su suy giam rung tai Tién Lang (4,58 %),
Cat Hai (13,5 %), Thay Nguyén (20,28
%), Hai An (44,54 %).
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Hinh 4: Biéu do thé hién ty I¢ bien dong RNM tai Hdai Phong giai doan 2015 - 2022
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Hinh 5: Bin do bién djpng RNM tai thanh pho Hdi Phong giai doan 2015 - 2022
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Trong giai doan 2015 - 2022, RNM
6 xu hudng giam trén toan thanh phd Hai
Phong. Ban dd bién dong RNM ciing cho
thdy, tai cac khu vuc gan trung tim thanh
phé nhu Hai An hay Cat Hai, RNM suy
giam dang ké do hoat dong phat trién kinh
té, xay dung ha tang, phat trién nudi trong
thuy san,... Con tai cac khu vuc ven bién
nhu D6 Son, Kién Thuy thi RNM dugc
bao ton va phat trién tot.

Nghién ciru

3.3. Nguyén nhan suy giam rung
ngdp mdn tai thanh phé Hii Phong

RNM tai thanh phd Hai Phong bi suy
thodi do ca nguyén nhan ty nhién va hoat
dong cua con nguoi. Chuyén d6i RNM
sang cac muc dich nudi trong thuy san, dic
biét 1a nudi tom, hoat dong khai thac ngudn
loi thily san hay xy dung céc co so ha tang
la nhitng nguyén nhan chinh lam suy giam
dién tich RNM ciia thanh phd Hai Phong.

RNM => Mat nudc

RNM => Nudi trong thity san

RNM => Ha tang

0.00

20.00

Ty 1&¢ % RNM bj chuyén doi

25.36

29.07

45.57

40.00 60.00 80.00 100.00

Hinh 6: Biéu do thé hién ty 1¢ RNM chuyén doi sang doi twong khdc
tai Hdi Phong giai doan 2015 - 2022

Két qua phan tich cho thay, giai doan
2015-2022 c6 t6145,57 % dién tich RNM
mat di do chuyén d6i sang xay dung céac
cong trinh ha téng. Ngoai ra, RNM con bi
mat do chuyén ddi sang nuéi trong thity
san (29,07 %) hodc chuyén sang dién tich
mit nude nhu ao, dam, bii bdi (25,36 %).

Qua trinh khao sat thyc dia ciing cho
théy, tai khu vuc ven RNM tai Hai Phong
¢6 nhiéu ddm nudi thity san cong nghiép,
dac biét 1a nudi tom duoc dau tu may
moc, cong nghé kha t6t (Hinh 6b). Bén
canh do6, hoat dong cong nghi€p dong tau,
xdy dung cau dudng tai Hai Phong ciing
duoc phét trién, nhiéu cong trinh duoc
xay dung trén dién tich RNM, khién dién
tich RNM ngay cang suy giam tai nhiéu

dia phuong (Hinh 6c¢).

3.4. Mjt sé gidi phdp bdo ton va
phat trién rieng ngdp man tai thanh phé
Hai Phong

Dua trén cac két qua nghién ctru va
diéu tra thuc dia tai khu vuc RNM tai
thanh phd Hai Phong cho thay RNM dang
¢6 dau hiéu suy giam vé dién tich. Chinh
vi vay cac co quan 1y cin phai dua ra
nhing ké hoach hanh dong cu thé dé thyc
hién cac muc ti€u phat trién va bao tdn
RNM. Trong d6, can 1dng ghép muc tiéu
bao ton RNM véi quy hoach phat trién
kinh té - xa hoi, uu tién bao ton va phat
trién cac hé sinh thai ty nhién, ting cuong
kha ning thich nghi voi bién d6i khi hau
33
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trong twong lai. Mot s6 giai phap cu thé
nhu sau:

Xay dung co ché, chinh sach cho cong
tdc quan ly, bao vé RNM. Phan dinh ro
trach nhi€ém ctia cac so, ban nganh c6 lién
quan trong cong tac quan ly, bao vé RNM.

HOG tro von cho ngudi dan mé rong
cac mo hinh sinh ké, ky két, giao khoan
dién tich rimg nhat dinh cho cac ho dan dé
vira bao v¢ rung, nudi tom dudi tdn rung.
Thiét 1ap co ché chi phi dich vu hé sinh
thai RNM. Day 1a m hinh dang duoc trién
khai ap dung pho bién tai khu vuc Cat Hai.

Tang cuong cac hoat dong nang cao
nhan thirc vé vai tro, gia tri va quan 1y sur
dung bén vimg RNM cho céc nha quan ly
va céc to chuc x3 hoi, cong déng dan cu
vung RNM.

Pay manh hoat dong nghién ciru
khoa hoc, cdng tac trong nghién ctru va
chuyén giao tién bo k¥ thuat trong phuc
hoi va phat triéen RNM.

o OB

()

Hih 7: Rirng ngdp

mdn chét khé tai quan Hai An (a), Chuyén d6i RNM sang dim nuéi

Béo ton cic ngudn gen quy hiém
trong hé sinh thai RNM. Bao ton va phat
huy lgi thé da dang sinh hoc nguén gen
trong hé sinh thai RNM 1a van dé can thiét
can duoc quan tam dé tao diéu kién chu
dong, sin sang hon cho nhiing sy thay doi
vé khi hau c6 thé trong tuong lai.

Nghién ctru va xay dung cac du an
phat trién rimg ven bién trén co s& cac du
an da trién khai gdm: Phyc hoi va phat
trién rimg phong hd ven bién, ven song
thanh phd Hai Phong giai doan 2015 -
2020; Giam soéng on dinh bai va trong cay
ngdp man bao v¢ dé bién; Tréng rung phu
xanh dat trong, dbi nui troc tmg pho véi
bién d6i khi hau dao Bach Long V¥; Phuc
hoi va phat trién rimg ven bién tai quan
dao Cat Ba, giai doan 2016 - 2020; Hi¢n
dai héa nganh lam nghiép va tang cuong
tinh chong chiu ving ven bién; Cong trinh
trong ring thay thé dién tich rimg chuyén
sang muc dich sir dung khac nam 2018.

(b)

(d)

thity sin (b), San lip RNM dé xdy dung ha tang (c), Trong mdi rieng ngdp mdin (d)
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Trién khai két hop du lich sinh thai va
du lich nghi dudng - day 1a mo hinh duoc
ap dung tai D6 Son, dem lai hiéu qua bao
ton rimg ciing nhu phét trién kinh té dia
phuong. Tai khu vuc nay, mot mo hinh
lang ndi doc dao hién dang duoc nghién
ctru xay dung, cung véi d6 1a hé thong bén
du thuyén hién dai két ndi Dragon Ocean
Db Son véi khu du lich RNM va cac dia
diém du lich khac trong dai quan thé.

4. Két luan

RNM tai thanh phd Hai Phong c6 xu
huéng suy giam vé dién tich trong giai
doan 2015 - 2022 (220,49 ha). Nhiéu quan
huyén ching kién sy suy giam dién tich
RNM, cu thé: Tién Lang (4,58 %), Cat
Hai (13,5 %), Thay Nguyén (20,28 %),
Hai An (44,54 %). Bén canh d6, D6 Son
la dia phuong c6 ty 1€ rung ting thém
nhiéu nhat (72,48 %) va ciing 14 noi co ty
1é rimg mat di it nhat (5,52 %). Ngoai ra,
mot sd dia phuong c6 ty 1¢ rimg thuc ting
1a Duong Kinh (12,42 %), Kién Thuy
(20,67 %). Dién tich RNM bi suy giam
cha yéu do chuyén d6i muc dich sir dung
sang nudi trong thily san va xay dung co
so ha tang.

Céc hoat dong sinh ké ctia ngudi dan
va su tac dong cua bién d6i khi hau ciing
tac dong ti€u cuc, lam suy giam dién tich
RNM. Dé dat bao ton va phat trién RNM
bén viing, can c6 nhitng quy hoach va ké
hoach hanh dong cu thé cho phat trién
kinh té - xd hdi cua cac co quan quan ly
tai dia phuong. Pong thoi, ting cudng su

Nghién ciru

phéi hop giita cac bén lién quan, thuc hién
co ché dong quan Iy RNM dbi véi ngudi
dan, vira gép phan tao sinh ké, ting gia
san xut, tao thu nhap, vura bao vé va phat
trién RNM.
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NGHIEN CUU XUNG POT TRONG MOI TRUONG XA HOI
TU CAC DU AN PHAT TRIEN PO THI TAI
QUAN HOAN KIEM, HA NOI
Vii Viin Doanh, Nguyén B4 Anh Minh, Pham Thi Mai Thao
Truong Pai hoc Tai nguyén va Méi truong Ha Noi
Tém tat
Xung dot méi truong xd hdi trong cdc dur dn dau tw xdy dung tai khu vue nghién
cuu - quan Hoan Kiém, thanh phé' Ha Noi - dac biét lién quan dén cac chii thé nhu
co quan quan ly Nha nuwoc, doanh nghiép, ho gia dinh va cd nhan. Nhitng nguoi nay
déu c6 quyén, loi ich, nghia vu va trach nhiém lién quan dén dw dn. Céc loai xung
dét néi bdt gom xung dot vé chinh sach dén bu, gidi phdng mdt bang, méi trieong,
thiéu théng tin va truyén thong, ciing nhu xung dét quyén loi giita cdc bén lién quan.
Pé dam bdo su bén vitng va phat trién ciia cdc dw dn, cdc van dé nay can dwoc gidi
quyét hiéu qua. Nghién ciru nay nham tim ra gidi phdp giam thiéu xung dot tai khu
viee trung tam chinh tri, van héa, xa héi ciia Viét Nam. Céc gidi phdp dé xudt bao
gom quy dinh phdp ludt, ndng cao nang lwc quan 1y, hoa gidi vién, diéu chinh dén
b, boi thwong, gidm sat dw én, hoc héi kinh nghiém quoc té va tach gidi phéng mt
bang ra khéi dw dn dau tu.
Twr khoa: Xung dot; Xa hoi; Dy an dau tu; Giai phap; Giai phong mat béng.
Abstract
Study on social environment conflict of urban development projects
in Hoan Kiem district, Hanoi city

Social and environmental conflicts in construction investment projects in
the research area of Hoan Kiem district, Hanoi city - especially those involving
stakeholders such as state management agencies, businesses, households and
individuals - have been identified. These individuals have rights, interests, obligations
and responsibilities related to the projects. Prominent conflicts include compensation
policy conflicts, land clearance and resettlement conflicts, environmental conflicts,
information and communication deficits and conflicts of interest among relevant
parties. To ensure the sustainability and development of these projects, these issues
need to be effectively addressed. This study aims to identify solutions to minimize
conflicts in Vietnam's political, cultural and social center. Proposed solutions include
legal regulations, enhancing management capacity, appointing mediators, adjusting
compensation and monitoring projects, learning from international experiences and
separating land acquisition from investment projects.

Keywords: Conflicts; Society; Investment projects; Solutions; Land clearance.
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1. Pat van dé

Xung dot moéi truong xa hoi 1a mot
khai niém ngay cang dugc cha y trong
thoi dai hién dai khi sy phat trién kinh té,
do thi hoa va tac dong ctia con nguoi 1én
moi truong ty nhién dang dan dén nhiing
bat dong va canh tranh gitta cac ca nhén,
nhom, t6 chie va qudc gia. Pay 1a loai
xung dot lién quan dén khong gian song,
chit lugng cudc séng, van hda, gido duc
va mdi quan hé gitta cac nhém dan cu
trong mot cong dong hay xi hoi. Nhiéu
cong trinh nghién ctru lién quan da chi ra
xung dot moi truong xa hoi tir vi¢e st dung
khong gian song, tai nguyén thién nhién
va qué trinh do6 thi héa v6i anh hudéng tir
cé nhan, cong ddng dén qudc té. Nghién
ctru ctia Myers va Kent (2001) vé mét
dat nong nghiép va qua trinh do thi hoa
chi ra nhing van dé gay ra xung dot giira
cac nhom dan cu vé viéc sir dung khong
gian song [1]. Nghién ciru ctia Gleditsch
(2012) cho thay sy thiéu hut tai nguyén
thién nhién, dic biét 1a nude, cb thé gay
ra xung dot gitta cac qudc gia [2]. Cong
trinh nghién ctru cua Cinner va cdng sy
(2018) tap trung vao xung dot lién quan
dén viéc str dung va quan 1y cac khu bao
t6n bién, chi ra rang nhiing xung dot nay
phat sinh tr viéc su dung khong hop ly
cac tai nguyén thién nhién va khong gian
song [3]. Nghién ctru cia Edward Ng va
Xuén Thanh Nguyén (2016) vé phat trién
bén viing va giai quyét xung dot moi
truong x4 hoi: Tiép can tir goc do quy
hoach d6 thi dwa ra tiép cin quy hoach
d6 thi cho phat trién bén viing [4]. Thém
vao d6, nhimng tac dong ctia nhitng yéu to

Nghién ciru

van hoa - xa hoi trong quan ly nha nudc
dbi voi tai nguyén va moi truong trong
qué trinh cong nghiép hoa, hién dai hoa,
phan tich vai tro ctia vdn hoa - xa hoi
trong quan ly tai nguyén va moi trudong
Viét Nam [5].

Xung dot moi truong xa hoi cling
xuat hién trong cic du an phat trién do
thi tai quan Hoan Kiém, trung tam hanh
chinh, chinh tri, kinh té va van héa cua
Ha Noi - Thu d6 nudc Cong hoa xa hoi
chu nghia Vi¢t Nam. Khu vuc quan
Hoan Kiém di dugc quy hoach va phat
trién manh tir nim 1954 dén nay va hién
c6 18 phuong. Sy phat trién do thi va
kinh té din dén nhiéu van dé moi trudong
va xung dot loi ich gitra cac chu thé, dic
biét 1a trong cong tac giai phong mat
béng. Do d6, cac du an dau tu tai quan
Hoan Kiém dang d6i dién vé&i nhiéu
nguy co gay ra xung dot moi trudong xa
hoi, lién quan dén viéc bao vé di san van
hoa, kién triic, quan 1y rui ro thién tai
va ting cuong kha ning chong chiu cua
do thi. Bén canh do, viéc quy hoach la
su chuyén d6i chirc nang str dung dat tir
dat co quan thanh dat cong cong (trung
tdm thuong mai, khach san, van phong
cho thué, cac cong trinh chinh tri) 1a van
dé rat phirc tap tac dong dén viéc giai
quyét xung dot. Pay 1a van dé lién quan
mat thiét t&i dic diém vian hoa va lich st
cua khu vyc. Nghién ctru hudng téi viéc
cung cép cho doc gia cai nhin sau sic vé
khia canh nay, tim ra nguyén nhan gay
ra xung dot, cac bén lién quan dac thu
va dua ra phuong hudng giai quyét ciing
nhu cac bién phap lam gidm xung dot
trong tuong lai.
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2. Quy trinh va phuwong phap nghién ciru

2.1. Quy trinh nghién ciru

Dieu tra khao sat 3
Nghién ctru co'sé ly Nghién ciru kinh nghiém du 4n trong diém va
luén vé xung dot trong giai quyét xung dot moi tham vén y kién 4
méi truong xa hoi trwong xa hoi & Viét Nam nhém dbi tugng
lién quan

A

Nhin dién dwge cac dang xung dot moi trudmng
xa hoi va nguyén nhan xay ra xung dt mai
truwong xa hoi

A 4

2.2. Phwong phdp thu thap tai liéu

Nghién ctru tdp trung vao viéc danh
gia va phan tich cac xung dot moi truong
xd hoi trong ba du an trong diém qudc
gia tai quan Hoan Kiém, bao gom: Du
an cai tao ha tang k¥ thuat xung quanh
dén Ba Kiéu, phuong Ly Thai T6; Dy 4n
xay dung truong Tiéu hoc V& Thi Sau
tai khu dét s6 43F-47C phd Ngb Quyén,
36A phd Tran Hung Pao va 13 ph6 Phan
Huy Chu, phuong Phan Chu Trinh; Du
an xay dung mdi try s& Toa an nhan dan
t6i cao (TANDTC) s6 43 Hai Ba Trung,
quan Hoan Kiém. Cac du an nay lién quan
dén nhiéu linh vyc chinh tri va xa hoi, dai
dién cho cac loai du an phat trién do thi
khac nhau va phan anh nhiing dic diém
riéng biét cia quan Hoan Kiém. Viéc thuc
hién du 4n khong chi lién quan dén cac
van dé bén vimg va mdi trudong ma con
tap trung vao vi¢c bao tdn di san van hoa,
kién trac, quan 1y rii ro thién tai va nang
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Nhén dang va danh T Xic dinh  dwge
gia hién trang cac I De xuat giai phap giﬁi: nguyén nhian xdy ra
dang xung dft méi : quyét xung d¢t mdi trudng xa! xung dot moi trwong
= s LAs s A €T~ T . L aA A it PV .
truong xa hoi tai 3 :h()l cho cac du an dau tw trén | xa hoi tai 3 du an
du an trong diém tai jdia ban quian Hoan Kiém,: trong diém tai quan
quéin Hoan Kiém | thanh pho Ha Ni. | Hoan Kiém
I
e I

Y

cao kha ning chdng chiu ctia do thi trudc
cac thach thirc moéi truong.

2.3. Phwong phdp khdo sdt va diéu
tra xa hgi hoc

Dé xé4c dinh cac xung dot moi truong
xa hoi trong cac du an dau tu, nghién ctru
d3 tién hanh khao sat thuc dia két hop véi
phong van va ddi chiéu véi cac van ban
quy pham phap luat lién quan. Nghién cuu
da tién hanh phong van cic co quan ban
nganh, ciing cac chu thé lién quan dén cac
du an trén dia ban quan Hoan Kiém tap
trung vao 4 nhoém dbi tuong nhu Bang 1.

2.4. Xir Iy s6 liéu

Dé phan tich xu hudng va mdi tuong
quan giita cac yéu to lién quan va dé danh
gid quan hé gilta cac du an va nguyén
nhan xung dot, nghién ctru sir dung phan
mém SPSS va md hinh héi quy da bién
dé danh gia mtrc do twong quan giira cac
bién.
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Bing 1. Bing thong ké diéu tra xa hi hoc cdc nhém doi twong lién quan

Poi twgng phong | S6

TT £
van lwgng

Muc dich

Can bd cua cac co
1 |quanbannganhlién| 46
quan

cac du an.

Tham vén vé quy trinh gi4m sat, kiém tra va x@r Iy vi pham trong

Thu thap thong tin vé nhitng han ché va dé xuat cai tién trong quan
ly du an lién quan dén moéi truong va xung dot xa hoi.

Chu thé truc tiép
2 |lién quan dén cac| 14
du an dau tu

Chii du tu: Thu thap thong tin lién quan dén 3 du 4n nghién ciru;
Tham vin quy trinh thuc hién du an, céc bién phap giam thiéu tac
dong moi trudng va giai quyét xung dot xa hoi; Thu thap thong tin
vé nhimg thach thirc va kho khan trong qua trinh thyc hién dy 4n.
Nha thdu: Tham vin viéc tudn thi cac quy dinh vé méi truong, an
toan lao dong Va phong chong 0 nhlem trong qua trinh thi cong; Thu
thap thong tin vé nhimg van d& thuc té trong viée thuc hién céc bién
phap bao vé méi trudng va giai quyét xung dot xa hoi.

Nguoi dan (dai dién
ho gia dinh), dai
3 |dién doanh nghiép
trong khu vuc co
cac du 4n diu tu.

159 |thuc hién.

dén bu.

Tham van vé hién trang moi trudng, tiéng on, chat luong khong khi,
nudc va cac van dé xa hdi khac lién quan dén dy an trong qua trinh

Thu thap ¥ kién va danh gia vé viée giai quyét xung dot va hd trg

Chuyén gia, nha
khoa hoc trong linh| 3
vuc moi trudong va
xa hoi

Tham vén kinh nghiém trong qua trinh giai quyét xung dot moi
truong xa hdi trong cac dy an nghién ciu.

Tham vén kinh nghiém trong dé xuét cac giai phap phong ngira va
khéc phuc nhiing tac dong tiéu cyc tir cac du an.

2.5. Phwong phap SWOT

Puoc str dung nham phén tich diém
manh, diém yéu, co hoi va thach thuc
trong qua trinh thyc hién 3 dy 4n dau tu
trén dia ban quan Hoan Kiém, trén co so
d6 xac dinh nguyén nhan va dé xuat cac
giai phap phu hop.

2.6. Phuwong phap phédn tich nguyén
nhén géc ré (Root Cause Analysis - RCA)

La phuong phép rat hiéu qua dé tim
ra nguyén nhan chinh gdy ra xung dot
moi truong xi hoi trong cac dy an dau
tu trén dia ban quan Hoan Kiém, thanh
phé Ha Noi.

3. Két qua nghién ctru va thao luin

3.1. Thuc trang xung dot moi truong
xi hoi trong cdc dw dn phat trién dé thi
trén dia ban quin Hoan Kiém, Ha Néi

Qua viéc diéu tra tai 3 du an trong
diém quéc gia tai quan Hoan Kiém gom:
Du an cai tao ha t?mg k¥ thuat xung quanh
dén Ba Kiéu, phudng Ly Thai T6 [6]; Du
an xay dung truong Tiéu hoc V5 Thi Sau
tai khu dét s6 43F-47C phd Ngb Quyén,
36A phd Tran Hung Pao va 13 phd Phan
Huy Chu, phuong Phan Chu Trinh [7]; va
Du an xay dung méi tru s6 TANDTC )
43 Hai Ba Trung [8] c6 thé tong hop duoc
bang thong tin vé mot s6 két qua diéu tra
khao sat chinh nhu Bang 2:
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Bing 2. Két qud tham vin cdc déi twong lién quan trong qud trinh diéu tra khéo sdt

T

Du an

Poi twong diéu tra

M0t s két qua dién hinh

Du an cai tao ha téng
ky thuat xung quanh
dén Ba Kiéu, phuong
Ly Thai To (50 doi
tuong dugc dicu tra)

Cén bo, cong chic cua Uy ban nhan
dan (UBND) quan Hoan Kiém va So
Vian hoa, Thé thao va Du lich: 4 can bo

18 nguoi, dai dién cho cac hd gia
dinh va doanh nghiép trong khu vurc
xung quanh du én

25 h¢ dan bi anh hudng badi dy an:

Céc chuyén gia vé bao ton va phat trién
di san van hoa, lich su: 3 nguoi, dai
dién cho cac nha nghién ctru va chuyén
gia trong linh vure bao ton di san.

-90 % ngudi duoc hoi da biét dén du an
- 76 % nguoi dugce hoi cung cap day
du thong tin

- P doc va hiéu 1o tai liéu lién quan
chiém 64 % duoc diéu tra

- 80 % bi anh huong dén doi song va
sinh hoat

- 80 % bi anh huong dén doanh
nghiép, ctra hang, quan cafe...

- 72 % cho rang boi thudng va hd trg
tai dinh cu chua hop ly

- 70 % kién nghi can dé xuat giam
thiéu tac dong moi truong

- 44 % kién nghi dé xudt giai quyét
xung dot va tranh chap

Dy an xdy dung
truong Tiéu hoc Vo
Thi Séu tai khu dat
50 43F-47C phé Ngb
Quyén, 36A phé Tran
Hung DPao va 13
phd Phan Huy Chu,
phuong Phan Chu
Trinh (31 d6i twong
duoc diéu tra).

Ban quan ly dy an xay dyng truong
Tiéu hoc V& Thi Sau: 5 nguoi, bao
gdm truong ban, pho ban, chuyén
vién quan 1y dy an, k¥ su xay dung,
va cac chuyén vién lién quan.

UBND quén Hoan Kiém: 4 nguoi,
bao gom lanh dao UBND quén, can
bo, cong chirc lién quan dén dy an.

15 ho dan bi anh huong boi du 4n

7 bao gom dai dién cua S¢ Gido duc
va Pao tao, S¢ Xay dung, S¢& Van
héa, Thé thao va Du lich, S¢ Tai
nguyén va Moi trudng, va cac co
quan khéc c6 lién quan dén du an.

- 90 % s6 nguoi duge phong van cho
biét dur 4n gdp nhiéu khé khan trong qué
trinh giai phong mat bang (GPMB).

- 100 % h¢ dan khong dong thuan
voi viec GPMB va bdi thuong, hd
tro, tai dinh cu.

- 80 % sb nguoi dugc phong van
dénh gia quy trinh GPMB chua minh
bach va cong khai.

- 100 % s6 nguoi dugc phong van
cho biét da to chirc nhiéu cude lam
viéc v6i ho dan nhdm thuyét phuc
ho chép nhan viéc GPMB va bdi
thuong, hd tr, tai dinh cu.

- 80 % sb nguoi dugc phong van
thira nhan kho khan trong viéc giai
quyét cac khiéu nai, xung dot.

- 60 % sb nguoi dugc phong van
danh gia viée giai quyét khiéu nai
chua hiéu qua.

Dy 4an Xay dung
moi tru so lam viéc
TANDTC s6 43 Hai
Ba Trung, quén Hoan
Kiém, thanh phd Ha
Noi (141 dbi tuong
duoc diéu tra)

Ban quan Iy du an dau tu xdy dung
(PTXD) quan Hoan Kiém: 7 nguoi,
bao gom truong ban, pho ban va cic
chuyén vién lién quan dén du an.

33 Cén b9, cong chuc TANDTC su
dung cong trinh, dai dién cho cac bd
phan chuc nang va nhan vién lam
viéc tai tru s6 mai.

-70 % cac chi sir dung dét bi anh huong
cho rang qué trinh boi thuong, hd trg, tai
dinh cu dién ra hop 1y va minh bach.

- 60 % cu dan va doanh nghiép trong
khu vyc 1an can dy an danh gia tich
cuc vé viée giai quyét van dé GPMB.
- 90 % cén by, cong chirc TANDTC
co gop ¥ vé viée cai thién hé thdng
diéu hoa khong khi va anh sang tu
nhién tai tru s¢ maoi.
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TT

Du 4n

Poi twgng diéu tra

M0t s6 két qua dién hinh

Cac chu st dung dat bi anh huong
bai du an (bao gém ca 10 ho dan bi
cudng ché): Téng cong 36 ho, mdi
ho c6 thé ¢6 dai dién 1a chii nha hodc
thanh vién trong gia dinh, tong 46
nguoi. Cu dan va doanh nghiép trong
khu vuc 1an can dy an: 55 nguoi

75 % cac chu st dung dét bi anh
huong mong mudn quy trinh bdi
thuong, hd tro, tai dinh cu dwoc rat
ngan thoi gian va don gian hoa thu
tuc hanh chinh.

- 80 % cu dan va doanh nghiép trong
khu vyc 1an can dy 4n dé nghi xdy
dung ké hoach giao thong hop Iy dé
giam tai cho khu vuc trung tam thu do.

Tong hop két qua diédu tra xa hoi hoc
4 nhém ddi tugng lién quan trong qua trinh
tham vAn nham xac dinh muc do hai long,
sur déng thuan, cac tac dong tdi cong déng,

cac kho khan thach thtrc trong qua trinh thuc
hién du an,...tai Bang 2, dong thoi qua viée
diéu tra c6 thé phan tich dugc chu thé xung
dot va nguyén nhan xung dot tai Bang 3.

Bing 3. Tong hop chii thé xung djt méi trwong xi hoi va nguyén nhan tai 3 dw dn dién

hinh tai qudn Hoan Kiém, Ha Ngi

TT

Dy 4n

Chii thé xung dot

Nguyén nhan xung dot

Du an cai tao ha t?mg
k¥ thuat xung quanh
dén Ba Kiéu, phudng
Ly Thai To

Chu dau tu (S¢ VHTTDL), co
quan chtic ndng (UBND thanh
phd Ha Noi, UBND quan Hoan
Kiém) voi cong dong nguoi
dan xung quanh khu vuc dy an.

Cung cép thong tin khong day du, thiéu
minh bach, cling nhu sy hgp tac chua
chat ché gilta cac bén lién quan trong
viée giai quyét cac van dé vé boi thuong,
tai dinh cu va tac dong moi truong.

Dy an xay dyng truong
Tiéu hoc V& Thi Sau
tai khu dat s6 43F-47C
phd Ngo Quyén, 36A
ph Tran Hung Pao va
13 phd Phan Huy Ch,
phuong Phan Chu
Trinh

Chinh quyén dia phuong
(UBND quan Hoan Kiém,
UBND thanh phd Ha Noi), chu
dau tu ciing 13 UBND quan
Hoan Kiém va ho dan trong
khu vyc du an Truong Tiéu hoc
Vo Thi Sau.

Lién quan dén viéc giai phong mit
bing va boi thuong, hé tro, tai dinh cu.
Nguyén nhan chinh la do thong tin vé du
an chua duoc truyén dat rd rang va day
di dén ho dan, thiéu minh bach trong
qué trinh GPMB, chua dam bao quyén
loi ctia nguoi dan va hiéu qua trong viée
giai quyét céc khiéu nai, xung dot.

Dy én Xay dung méi try
so lam viéc TANDTC
s0 43 Hai Ba Trung,
quan Hoan Kiém, thanh
phd Ha Noi

Chu dau tw Bo Tai chinh, Chinh
quyén dia phuong (UBND
quan Hoan Kiém va cac co
quan lién quan) va hg dan trong
khu vue du an.

Viéc 1ap ké hoach GPMB, bdi thuong,
ho tro, tai dinh cu chua dam bao tinh
cong bing, minh bach, din dén sy khong
hai long ctia mot s6 ho dan bi cudng ché
va anh huong dén hiéu qua cua du an.

Bang 3 cho thdy nguyén nhan chu
yéu nhit trong xung dot méi truong xa
hoi ciia 3 du 4n 13 do thong tin vé& dy an
chua day du, cong tac giai phong mit
bang va dé bu hd trg chua dam bao cho
nguoi dan,...

Hoi ¢b s6 liéu vé cac du an va mé
rong c6 thé tong hop thong tin vé cac

dang xung dot moi truong xa hoi trong
cac du an dau tu phat trién trén dia ban
quan Hoan Kiém gdém 5 dang chinh
1a xung do6t vé loi ich, quyén loi, quy
hoach, anh huong moéi trudng séng va
xung d6t vé van héa dugc tong hop nhu
Bang 4.
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Bing 4. Tong hop théng tin vé cdc dang xung dét moi truwong xa héi trong cdc dw dn phdt

trién do thi tai qudn Hoan Kiém

hoach

hop v6i quy hoach

quan, nguyén nhan

Neuvén nhin Moi lién hé véi | Giai doan
Dang xung djt guy R dy an dau tw xdy | du 4n lién Tinh trang xung dot
. . Xllng d(.)t . . . .
dung quan

Xung dot vé loi| GPMB ghy ra tranh | Quy mo, mtc do, |Dén bu va tai | Khong dong ¥ voi phuong
ich chap cuong do dinh cu an boi thuong

Xung dot vé quyen | Doi dén bui cao hon | Mirc do, tinh chat, | Dén bu va tai | Khong dong y véi dién
loi mong doi hanh dong dinh cu tich dat GPMB

Xung dot vé quy|Du &n khong phu|Tinh chat, twong Lap ké hoach Khong dong y voi gia tri

boi thuong, hd tro

Xung dot vé moi

Anh huong méi

Quy mo, mirc d9,

Thi cong va

Khong dong y voi thoi
gian GPMB hodc boi
thuong. Khong dong y

. truong song xung |cuong do, tinh| . RS .o
truong & S0ng S van hanh voi viéc thi cong gdy anh
quanh chat . U %
hudng moi truong song,
lGn nit cong trinh 1an cén
NS .« .|Quy md, mic do, |, ;.. . . |Khong dong y voi viéc
Xung dot vé van|Anh huong deén di Q Y ~ .o |Tham dinh va % £ & M i
, . cuong do, tinh| . thu hoi dat ctia co quan
hoa san van hoa p phé duyét .
chat nha nude

Pé danh gia muc do lién quan thong
tin trong qua trinh diéu tra, nghién ctru da
xtr 1y s6 lidu va chay ham hdi quy véi ca
3 dy 4n. D6i voi du 4n Dy an cai tao ha
tang ky thuat xung quanh dén Ba Kiéu,
phuong Ly Théi T6 cho thiy cac bién doc
1ap c6 anh hudng dén ky vong va mong
mudn cua cac ddi twong anh hudng sau
khi dy 4n hoan thanh, trong d6 bién “Dénh
gia cua ddi tuong anh huong vé qua trinh
thyc hién du &4n” c6 anh hudng nhiéu
nhét. D@)ng thoi cho théy viéc thuc hién
dy 4n cin cha trong dén viéc danh gia va
hd tro cac dbi twong anh hudng trong qua
trinh thuc hién du 4n, nham ting ky vong
va mong mudn cua ho sau khi dy an hoan
thanh, nang cao su hop tac va ho tro giira
cac bén lién quan, bao gdm chu dau tu, co
quan chtrc ning va cong dong, ciing nhu
tiép tuc lang nghe y kién ciia chuyén gia,
nha nghién ctru va ddi twong anh huong

dé cai thién du an va giam thiéu cac tac
dong tiéu cuc.

Véi Dy an xay dung truong Tiéu hoc
Vo Thi Sau: M6 hinh hdi quy cho thay
céc yéu té nhu minh bach trong qua trinh
GPMB, dam bao quyén loi ctia ngudi dan
trong qué trinh boi thuong, hd tro, tai
dinh cu, hiéu qua trong viéc giai quyét
cac khiéu nai, xung dot va mirc do thuyét
phuc ctia UBND quan Hoan Kiém déu co
anh huong dén murc d6 déng thuan cta ho
dan trong viéc GPMB.

Du an Xay dung mdi tru so lam vi¢c
TANDTC sb 43 Hai Ba Trung. Diéu nay
cho thiy nhimg yéu té nhu moéi trudng
lam viéc va tién nghi cho can by, cong
chitc TANDTC, qué trinh bdi thuong, hd
tro, tai dinh cu cho ho dan va su cai thién
moi truong do thi va ton tao di tich lich
sir déu gop phan lam ting hiéu qua cua
du an.
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3.2. Pé xudt mét so gidai phdp gidi
quyét xung dot méi trwong xi hdi trong
cdc dw dn phdt trién do thi trén dia ban
qudn Hoan Kiém, Ha Nji

Dya trén két qua phan tich bing
phuong phap SWOT véi 3 du 4n dién
hinh nghién ciru tong hop va dé xuit duge
mot s6 giai phap nham han ché va giai
quyét xung dot moi trudng xi hoi trong
cac du an phat trién do thj tai quan Hoan
Kiém nhu sau:v

Thir nhdt, can ting cudng sy minh bach
thong tin vé du 4an, ké hoach boi thuong, hd
trg, tai dinh cu cho hg dan, dic biét 1a kinh
phi du an va kinh phi bdi thuong, hd trg,
tai dinh cu. Pong thoi can phai ddy manh
sur hop tac gitra cac bén lién quan, bao gdm
chii dau tu, co quan chiic ning va cong
dong, trong viéc cung cap thong tin vé du
an, boi thuong, tai dinh cu va cac bién phap
giam thiéu tac dong moi truong, Vi du nhu
trueong hop du an Trudng Tiéu hoc V3 Thi
Sau 1a md hinh thanh cong vé giai quyét cac
xung dot hién tai, ddm bao tién do du 4n va
dap tng nhu cau gido duc cta ngudi dan
trong khu vuc khi cac thong tin dugce cong
khai, minh bach.

Thir hai, thyc hi¢n danh gié va ho tro
day du cac d6i tuong bi anh huong boi du
an, nham nang cao sy hai 1ong va mong
muén cta ho sau khi du 4n hoan thanh.
Thuc hién céac cudc dbi thoai, dam phan
gita chinh quyén va ho dan dé dat duoc
s dong thuan trong qua trinh GPMB, giai
quyét tranh chap hiéu qua, kip thoi. Can
trao doi, lang nghe ¥ kién ctia chuyén gia,
nha nghién ctru va ddi tuong bi anh hudng
dé cai thién du an va giam thiéu cac tac
dong tiéu cuc.

Thir ba, nang cao nang luc quan ly,
thuong lugng, dam phan cta can bd, dac

Nghién ciru

biét 1a hoa giai vién 1a rit quan trong trong
viéc giai quyét cac tranh chip trén moi
véan dé thudc quan 1y Nha nude. Viée dua
ra cac giai phap nhu tang cuong gidm sat
va kiém tra cac dy an dau tu, xay dung cac
quy dinh 13 rang vé boi thuong, hd trg va
tai dinh cu cho ngudi dan bi anh huong,
ap dung cac phuong phép danh gia gia tri
tai san hop 1y va minh bach va thiét lap
co ché thim dinh doc 1ap giup giai quyét
tranh chap lién quan dén gia dén bu 1a can
thiét. Két hop véi tan dung co hoi phat
trién kinh té va nang cao chét luong cudc
song cho ngudi dan dia phuong thong qua
viéc tao ra cac co hdi viéc lam va thuc
déy du lich. Hoac tan dung co hoi hd tro
tir chinh quyén dia phuong, cong dong va
cac to chirc, doanh nghiép dia phuong dé
day nhanh tién do du an rat ngin thoi gian
thuc hién du an.

Thir tu, nén tach vin d& GPMB ra
khoi cac giai doan khac cua du an dé tap
trung vao nhiém vu cu thé, tir do giam
thiéu xung dot va tranh chap gitra céac
bén lién quan. Ngoai ra, nghién cuu ciing
khuyén nghi nén lay y kién cua nguoi dan
dé xay dyng quy hoach trén co s& dong
thudn ctia cong dong.

4. Két luan

Tur viéc nghién ctru dién hinh 3 dy
an trong diém trén dia ban quan Hoan
Kiém la Dy 4n cai tao ha téng ky thuat
xung quanh dén Ba Kiéu, phuong Ly Théi
To; Du 4n xay dung truong Tiéu hoc V&
Thi Sau tai khu dit s6 43F-47C phd Ngo
Quyén, 36A phd Tran Hung Pao va 13
ph6é Phan Huy Chu, phuong Phan Chu
Trinh; Dy 4n xay dung mai try sé Toa an
Nhan dan téi cao s 43 Hai Ba Trung cho
thiy nguyén nhan dan t6i thyc trang xung
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dot moi truong xa hoi trong cac du an dau
tu xdy dung tai quan Hoan Kiém la: Thir
nhat do cung cip thong tin chua duoc day
du giita cac ddi tuong lién quan dic biét
1a cong ddng chiu tic dong; Thir hai 13 boi
thuong, tai dinh cu chua dugc théa dang;
Thi ba 13 cac tac dong méi trudng séng
trong qué trinh xay dung du 4n va dan t6i
xung dot gilra cac bén lién quan vdi cac
dang xung dot phd bién 1a anh hudéng méi
truong song va xung dot vé van hoa. Tir
d6, tong hop 5 dang xung dot gdm: Xung
dot vé loi ich, quyén loi, quy hoach, anh
hudng mdi truong séng va xung dot vé
van hoa. Chu thé cua xung dot 1a cac bén
lién quan trong qua trinh thyc hién cac
du 4n cu thé déu c6 nhimg nguyén nhan
riéng. Chu thé lién quan gébm co quan
chirc nang, nha dau tu, nha thau, cu dan
va t6 chirc xa hoi.

Nhim ngin ngira va giam thiéu
xung dot moéi truong xa hoi trong qua
trinh thyc hién dy an trén dia ban quan
Hoan Kiém can chu ¥ mot sb giai phap
nhu: Cong khai minh bach thong tin trong
qué trinh thyc hién du an ngay tir khau
1ap ké hoach, thyc hién va giam sat; Thuc
hién cac cudc ddi thoai, dam phéan gitra
chinh quyén va ho dan dé dat dugc su
dong thuan trong quéa trinh GPMB, giai
quyét tranh chip hiéu qua, kip thoi; Nang
cao nang luc quan 1y, thuong lugng, dam
phan cua can bg, dac biét 1a hoa gidi vién
1a rt quan trong trong viéc giai quyét cac
tranh chip trén moi van dé thudc quan ly
Nha nudc; Can trao d6i, lang nghe y kién
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ciia chuyén gia, nha nghién ctu va déi
tugng bi anh hudng dé cai thién dy an va
giam thiéu céc tac dong tiéu cuc.
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UNG DUNG CONG NGHE PIA KHONG GIAN
TRONG XAY DUNG DU LIEU KHONG GIAN PIA LY 3D
CHO HE THONG CAY XANH PO THI

Lé Thi Thu Ha'?
'"Truong Pai hoc M6 - Dia chat
2Nhém nghién ctru Cong nghé Dia tin hoc trong Khoa hoc Trai dat (GES),
Truong Pai hoc M6 - Dia chit
Tém tit
Khu vue do thi voi dac thu co mat do dan cw dong duc, khong khi bi 6 nhiém
nghiém trong do hang ngay doén nhdn vé sé lwong khi thai ddc hai tir nha mdy, xe ¢é
va cdc san pham c6 nguon goc héa hoc do dé cdy xanh gitip loc b6t bui ban, dong
thoi thdi ra nhiéu khi Oxy, cdy xanh déng vai tro la 1 phéi cua thanh phé. Do vy,
xdy dung dir liéu khéng gian dia 1y 3D c6 day dii thong tin khéng gian 3D va théng tin
thude tinh dé quan 1y, giam sat thong minh cdy xanh trong viéc kiém dém, ngén chéin
cdc hanh vi xam hai cdy xanh ciing nhu kiém tra, cham soc trén dia ban quan Iy la cap
thiét. Myc tiéu ciia bai bdo nay dé la xdy dung dwoc b dir liéu khéng gian dia 1y 3D
cho hé th(fng cay xanh do thi khu viec ven bién cho khu vuee thanh phé' Ha Long dva
trén ky thudt két hop cdc cong nghé dia khéng gian hién dai. B dit liéu khéng gian
dia ly 3D cua hé théng cdy xanh do thi khu viec thuc nghiém dwoc thanh lap dva trén
sw két hop ciia cong nghé may bay khéng nguwoi 1di gid ré véi cdc phan mém phé bién
nhw Excel, ArcMap, Sketchup, FME da giiip tao ra san pham hoan chinh phuc vu céc
nhu cdu ciia cong tac qudn Iy cdy xanh do thi hién nay & nuée ta.
Tir khoa: Cong nghé dia khong gian; Dit liéu khong gian dia 1y 3D; Hé thong cay
xanh do6 thi.
Abstract
A case study on the construction of 3D Geospatial information for the urban trees

Urban areas are characterized by dense population density and the air is
severely polluted due to daily receiving countless amounts of harmful emissions
from factories, vehicles and products of chemical origin. Therefore, trees help filter
out dirt, and at the same time emit a lot of oxygen, trees act as the lungs of the
city. Due to, building 3D Geospatial data to manage and monitor trees in tallying
and preventing acts of encroachment on trees as well as inspection is urgent. The
objective of this paper is to build a 3D geospatial dataset for the urban tree system
for Ha Long city based on modern geospatial technologies. The 3D geospatial
dataset of the urban greenery system was established based on the combination of
low-cost drone technology with popular software such as Excel, ArcMap, Sketchup,
FME. It helped create a complete product to serve the needs of the current urban
green tree management in our cCOuntry.

Keywords: Geospatial technology; 3D Geo-spatial data; Urban tree system.
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Nghién ciru

1. Mé diu

Theo Nghi dinh vé quan 1y cdy xanh
do6 thi (S6: 05/VBHN-BXD, ngay 13
thang 9 nam 2018) cia Chinh phu, khai
niém cdy xanh do6 thi 1a cay xanh su dung
cong cong, cdy xanh sir dung han ché va
cay xanh chuyén dung trong do thi [1].
Mot trong nhitng tac dung 16n nhit cua
cay xanh cho do6 thi d6 1a n6 cai thién 1o
rét moi truong song ctia ngudi dan. Vi
mat d§ dan cu dong, cung voi lugng khi
thai tir nha may, xe cg,...tinh trang chung
cua cac khu do6 thi chinh 1a méi truong
khong khi bi 6 nhiém nghiém trong. Cay
xanh s& gitp cai thién chat lugng khong
khi bang cach hip thu nhiing khi doc nhu
NO,, CO,, CO,... Theo nhiéu nghién ciru,
cay xanh c6 thé hap thu td1 6 % cac loai
khi thai doc. Cay xanh s& giup loc baot bui
ban, dong thoi thai ra nhiéu O,. Vi vay
c6 thé xem cady xanh 1a 14 phoi cta thanh
phd. Cay xanh s& gitip giam bot ap luc
cho cic cong thoat nudce bang cach giir
lai nuc mua. Trong nhidu cdy xanh & cac
khu dan cu dong dac s€ khong chi giup
cho khong khi ¢ d6 trong lanh hon, ma
cdy con co thé 1am bong mat ngin chin
anh néng mit troi, han ché tac hai cta cac
birc xa mat troi 1én nguoi dan [2, 3].

Co so dit liéu (CSDL) vé hé thong
cay xanh do thi hién nay tai Viét Nam van
dang & giai doan thir nghiém bit dau trién
khai xay dung. Nam 2021, B¢ truong Bo
Tai nguyén va Moi trudong Tran Hong Ha
cho biét, B6 da va dang trién khai xay
dung CSDL ban dd ciy Viét Nam (Tree
Map) théng qua tng dung céng nghé sd
4.0 trén dién thoai thong minh. CSDL ban
d6 cay Viét Nam bao gom cac thong tin:
Loai cay, dia diém, quy trinh trong, dic
tinh sinh truong phat trién, cach chim
soc, quan ly cu thé trong diéu kién hoan
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canh ciia timg dia phuong. Tuy nhién, dén
giai doan hién nay CSDL van chua xay
dung xong va chua dugc dua vao Ung
dung trong thuc té. Do d0, can thiét phai
c6 nhitng nghién ctru g dung cong ngh¢
hién dai dé nhanh chong xay dung, cép
nhat CSDL ciy xanh day du dé phuc vu
cong tac xdy dung, cong bd ban do cay
xanh gilp cac co quan quan Iy Nha nudc
danh gia hién trang phan b cay xanh; Xéc
dinh cac khu vuc, dia diém tréng cay cu
thé; Giam sat qua trinh sinh truong, phat
trién sau khi tréng; Két ndi cac dia chi
cung cip ngudn cdy, quy dat trong cay,...
trong qua trinh phat trién va mo rong do
thi hién nay tai Viét Nam.

Mo hinh thanh phd 3D dang ngay
cang phd bién [4, 5]. Mot trong nhimng
ung dung cua dit licu khong gian dia ly
3D la phuc vu cho viéc quan ly, giam sat
thong minh hé thdng cay xanh do thi [2,
3]. Bé thyc hién cong viéc ndy can phai
1ap ra ho so quan 1y d6i vi mbi c4 thé cay
v6i day du cac thong s6 gdm: Hinh anh, vi
tri chinh xac, loai cay, tén goi, chiéu cao,
duong kinh, chat lvong, nim trong, tuyén
duodng va hién trang sinh truong phat trién
hay bénh 1y can duoc phét trién tir cong
nghé quan 1y cay xanh d6 thi trén nén ban
dd s6 (GIS). Pé hoan tat hé thong nay, rat
can su dau tu dong bd cua thanh phd trong
thoi gian toi dé xdy dung CSDL, hé thong
may moc, hé thong chia sé¢ thong tin giira
cac nganh [6].

Dé thanh 1ap dir liéu khong gian dia
1y 3D cho cac ddi tugng cdy xanh trong
d6 thi, c6 nhiéu phuong phap da dugc
thuc hién bao gém: Duya trén anh hang
khong 1ap thé, két hop anh hang khong
va ban do c6 sin, phuong phap st dung
hé thdng thong tin dia 1y két hop cac dir
liéu do dac, ban dd sén co, phuong phap
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str dung anh vé tinh 1ap thé, phuong phap
st dung anh v¢ tinh don 1¢ d§ phan giai
rat cao két hop diém khdng ché va bong
dia vat, phuong phap chup anh panorama
tir nhiéu diém dtng may, phuong phap tir
quay phim 3D, phuong phap quét Laser,
phuong phép str dung hé théng ban d6 di
dong (Mobile mapping system) phuong
phap st dung anh may bay khong nguoi
lai,...[7 - 13].

Muc tiéu cua bai bao nay do la xay
dung dugc b dir liéu khong gian dia ly 3D
cho hé thong cay xanh d6 thi khu vuc ven
bién cho thanh phd Ha Long bang tich hop
cac k¥ thuat cong nghé dia khong gian hién
dai, gitip tiét kiém vé thoi gian, cong sirc
cling nhu tiét kiém chi phi thyc hién.

2. Pic diém khu bay do thir nghiém
va thiét bi sir dung

2.1. Khdi quadt dic diém khu bay do
thir nghiém

Khu do thtr nghiém dugc xac dinh voi

dién tich 1 km? nam tryc thudc phudng

e
o e

Nghién ciru

Hung Thang, TP. Ha Long, tinh Quéng
Ninh (Hinh 1). Khu bay do nim trong
pham vi tir 20°56°57” - 20°57°30” vi d¢
Bic va tir 107°00°31” - 107°01°07” kinh
d6 Pong. Pay 1a khu vuc c6 mot phan da
xay dung theo ciu trac d6 thi méi ¢ phia
Pong Nam va mot phan dang xay dung &
phia Tay Nam véi cac khu biét thy lién ké
va cac chung cu cao tang méi. Khu vuc
nay ciing bao gdom cac khu déan cu cii ¢o
kién trac theo d6 thi kiéu cii v6i nha & day
ddc va hé thong giao thong nhiéu duong
nho. Phia T4y Béc 1a khu vuc cac dich vu
cong cong, vui choi giai tri véi khu vuc
nudc mat rong 16n ¢ phia Tay thich hop
cho cac hoat dong du lich, vui choi hodc
nghi dudng. Hé thng giao thong chinh
doc theo phia Bic khu vuc 1a truc giao
thong ven bién chinh ¢ khu vuc Béi Chay
phuc vu cho cac hoat dong kinh té - x3 hoi

chu yéu cua khu vyec.

Hinh 1: Khu vuc thuc nghiém
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Heé thong cdy xanh ctia khu vyc nay
mang nét dac trung cua cay xanh do thi
khu vuc ven bién, bao gdm nhiéu loai cay
nhu dura, keo, cha 1a,... Mat d§ cay xanh
khu vuc thuc nghiém tuong ddi déu, duoc
phan bd doc céac tuyén duong giao thong
trong khu vyc thuc nghiém.

2.2. Thiét bj thu thip dit ligu khong
gian va dir liéu thugc tinh cdy xanh

Thu thap dir liéu khong gian dia 1y
3D hé thong ciy xanh bang cong nghé bay
chup (UAV) trong khu vuc thyc nghiém.
Hai hé théng thiét bi tan tién duoc st dung
trong nghién ctru nay 1a thiét bi bay chup
anh dong bo Phantom 4 Pro va bo may do
GPS dong 2 tan s6 Huace RTK X91.

Thu thap truc tiép bang do dac va ldy
cac thong sb cdy trén bang mé ta dugc
gan trén ting cAy.

Thu thdp thong tin cdy xanh tai Cong
ty C6 phan Cay xanh céng vién Quang Ninh.

Thu thap dir li¢u cay xanh

3. Két qua thue nghiém

3.1 Thu thdp, nhdap div liéu thugc
tinh cdac loai cdy trong khu vwc thuc
nghigm va thiét ké mdu do hea 3D cho
cdy xanh

3.1.1. Thu thdp cac thong tin khong
gian va thudc tinh vé cdy xanh

Trén co sé dam may diém cua cac
cay xanh trong khu vuc nghién ctru da
nhan duogc tir két qua xtr 1y dit liéu bay
chup UAV 1a anh tryc giao dé c6 thong tin
vé do phu tan 14, chiéu cao ciy. Nhom tac
gia da di thu thap cac thong tin bo sung vé
vi tri toa d9, loai cay, tén cay, duong kinh
than cdy, nam trong, khu vuc trong,...
dé phuc vu cho chi tiét hoa cac thong tin
khong gian va thudc tinh trong ditr li¢u
khong gian dia Iy 3D cua hé thong cdy
xanh khu vuc thuc nghiém.

i

*

Thong tin

vé tén cay
(tén cay,
xuat x1r)

Thong tin vé thudc
tinh cay (chat
luong, duong kinh
than, chiéu cao,
tan cay)

Thong tin vé vi
tri cay (khu
vuc, kinh do,
vi do)

[
v
Excel
Xay dung bang thudc tinh dir li¢u cay xanh

Hinh 2: Thu thip dit ligu khéng gian 3D vé cdy xanh
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3.1.2. Nhdp cac thong tin thuoc tinh
vé cdy xanh

Dua vao vi tri, d0 cao thu thép trén
anh truc giao va dam may diém cua khu
vuc thyc nghiém. Sau qué trinh diéu tra
thuc dia vé dix liéu cay xanh trong khu
vuc nghién ctru tién hanh thuc hién viéc
hién thi dir liéu thudc tinh thu thap dugc
dang bang trong Excel thanh dang dir li¢u
khong gian trén ArcGIS (Hinh 3).

Nghién ciru

Excel

Bang dit liéu thudc tinh cdy xanh

v T
\¥/

ArcMap

Tao dir li¢u khong gian

Hinh 3: Xdy dwng lop dii liéu cdy xanh

Q Nonglam.mxd - ArcMap - Arcinfo - - o IEEN
Fie Edt View | Bookmorks | nset  Selection  Geoprocessing  Customize  Windows  Help
Dgds =] & - |1aws v DEE W E a 87 g ¢ Racten Vectorization = | [ % Raster Cleanup +  Cell Selection ~
RO NQ i e» P-T k@7 BuNDS T Draving® R O- A= @ W0 vBrUBlA-D-B-2-k
Editor~ 8 Georeferencing ™ Layer: AnhNenGE v~ A bout ArcGoogle | Google Maps~ Vi Ps o
ArcToolbex s x ~ @
& ArcToolbox . o
149 30 Anzlyst Tools " g
.i o .-i
" = 24 £ G =
1+ 490 Data Interoperability Tools - .t
1+ 4 Data Management Tools
QD Editing Tools o "',“
- Geocoding Tools . &
5@ Geostatistical Anslyst Took Peenny 3 g
& & Linear Referencing Tools e o messs corttesse ¢+ VeSS
(21 @ Multidimension Tools sesee
[ tsm wﬂ? ;t-"" .
: HE
: o= : I
! . o H :
i Ry 3, 4 PRy
1#-4 Spatial Analyst Toolks o i ‘: > X
i
19/ 4Q0 Spaial Staviics Tools § """'m A
14 1@ Tracking Analyst Tools g . wosmene W
.
* e
T
2=
4w %
2o -
i% »
— .
LS .
.
TE=] Table Of Contents | i) ArcToolbox Bla| e w < Q +oos
ooKE
695097529 120263272 I

Hinh 4: Sw phin bé khéng gian cdy xanh trong khu vwe nghién ciru

3.1.3. Thiét ké mau do hoa 3D cho
cdy xanh

Viée thiét ké cac loai cay xanh theo
cac thong tin thu thap tir ddm may diém
gitip chinh x4c hoa cic miu cay dé xay
dung dit liéu vé cdy xanh day du va hoan
thién. Qua trinh chon mau bang cach thay

ddi hinh dang cho céc loai cdy trong khu
vuc nghién ctru duoc thu thap tr thye dia
theo cdc mau thiét ké c6 hinh anh giéng
ngoai thyc dia trong Hinh 5. Viéc dua dir
liéu vector 3D cuia cdy can xac dinh chinh
xéc chiéu cao cua cay trong dit liéu khong
gian 3D.

Tap chi Khoa hoc Tai nguyén va Méi truong - S6 46 - nam 2023

49



Nghién ciru

Phuong vi Méong bo

Bang ling tring

Cau vua

Dira

Hinh 5: Méu di ligu khéng gian 3D mét so logi cdy

3.2. Cic két qud dir liéu khong gian dé hoa vector 3D 16p cdy xanh khu vwc

thuc nghiém

Dura vao vi tri, dg cao thu thdp trén anh truc giao va dam may diém, céc vi tri dugc
v€ cay tuong ung ding vdi loai cay va chiéu cao do dugce dé thu dugc két qua toan bo

hé thong ciy xanh trong khong gian trong Hinh 6.

MG /~C E-"¢RSOH LB S EPHBGRB(E D7) o -

Tz

NG/ H¢BeOH LB SR BRE E @ - -

T ———

Hinh 6: Phdn bé cdy xanh doc cdc tuyén dwong khu thwe nghiém tai thanh phé Ha Long

3.3. Chuédn héa di¥ liéu khong gian
vector 3D vé hé thong cdy xanh theo tiéu
chuin GML bang phin mém FME

Lép dir ligu cdy xanh sau khi dugc
chuyén tir dit liéu dd hoa dang vector 3D
sang dit liéu vector 3D theo tiéu chudn
CityGML cho cac ddi tuong céc cy riéng
biét nhu ¢ Hinh 7. Bang thudc tinh kém theo

chua dwoc nhép, tuy nhién ma dbi tuong
khong gian di dugc tao ngiu nhién véi ciu
tric md bao gom: gml 94d7515£-7050-
4¢c78-afe6-364d1c695a72. Ma ddi tugng
ciy xanh c6 thé trich xuét tir 6 “gml id”
trong hinh v& dé nhap vao cot ma trong file
dir liéu thudc tinh twong mg véi chinh xac
cdy xanh da thu thap thong tin thudc tinh.

50

Tap chi Khoa hoc Tai nguyén va Moi truong - SO 46 - nam 2023



Nghién ciru

Hinh 7: Lép cdy xanh sau khi chuyén déi sang di ligu tiéu chudin CityGML
3.4. Xdy duwng div ligu thudc tinh va lién két véi dit liéu khong gian 3D CityGML
vé hé thong cdy xanh

3.4.1. Xay dung dir liéu thuoc tinh
Thong tin thudc tinh cia ddi tugng thu thap dugc, bién tap theo 16p dbi tuong
khong gian tuwong tng, vi du mot sd két qua vé 16p thong tin thudc tinh d6i tuong cay
xanh dugc thé hién trong Bang 1.
Bing 1. Thong tin thudc tinh ciia mét sé cdy xanh thu thip dwoc

e NN Nim | Pwong kinh | Chiéu cao Stre

ID | Lop doi twong Tén cay tr(‘”)ng (cm) (m) Kkhod
1 | Cayxanh Xodi 2017 30 11 Tét
2 | Cayxanh Phuong 2020 21 9 Tét
3 | Cayxanh Bang ling tring | 2017 21 11 Tot
4 | Cay xanh Mong bo 2020 13 8 Tot
5 | Cayxanh Dira 2020 34 13 Tot
6 | Cayxanh Cha La 2019 40 7 Tét

Céc ddi tuong cdy xanh duogc 13y vi
tri toa do, do cao trong khong gian tur di
liéu ddm may diém va anh truc giao, $6
hoa duéi dang cac diém nhu trong Hinh
8. Céac thong tin thudc tinh dugc thiét ké
boi cac truong thong tin theo cac cot. Céc
thong tin thudc tinh thu thap dugc tir div
li¢u khong gian va thuc dia s€é dugc nhap

vao. Bén canh d6 cot ma ddi tuong (ID)
dugc trich xuat tir dir lidu khong gian ddi
tuong cay xanh da chuyén sang tiéu chuan
CityGML va nhap vao dé sau khi két ndi
file dir 1iéu thudc tinh va khong gian, ma
d6i twong tudn theo mé hinh quan hé ddi

tuong thong qua ma nay.
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1y xanh full.mxd - ArcMap

File Edit View Bookmarks Insert Selecton Geoprocessing Customize Windows Help
DEE& +ABx 20 & -[tw  FEEEES0IRE
rles H-BINO/BILNASS DR

B | [ ][] B o[]S

IS B

o

= 1 F+\OneBrive \OneDrive - Hanoi University of M
1_VN20001 H

Table

T LT

2 BEIE

n
[Soatdn

n [B[E]  (toutof 2723 electeq)

| Cayxanh_cakv_H |

Hinh 8: Nhdp thong tin thudc tinh cho méi doi twong ciia Iép cdy xanh

Céc cay xanh trong d6 thi di duoc chuyén sang tiéu chuan khong gian CityGML
s€ c6 ma ID cho tirng cay xanh nhu trong ¢dt ID cua Bang 2. Dua vao vi tri khong gian

(toa dd x, y, z) cua tung cdy xanh va cac

thugc tinh thu thap dugc trén anh truc giao,

dam may diém, mo hinh s6 bé mit va tir thuc dia dé gan ma ID chinh xac v&i cac thong
tin thudc tinh thu thap dugc trong Bang 2.

Bdng 2. Bdng gan ma ID chinh xdc voi cdc thong tin thudc tinh thu thdp

trong phén mém FME
~ | Nam |Dwong kinh | Chiéu cao | Stre
1D Tén ciy trong (crgn) (m) khoe
gml_ff51a7a5-9288-4f4e-9d02-25816fa2d6dc Xoai 2017 30 11 Tot
gml_ff456a7c-0cc8-4a7c-9115-4b01c8aStdce Phuong | 2020 21 Tt
gml_feddc8e2-80fd-4519-96d5-9¢8853f9dc79 | Mong bo | 2020 13 8 Tot
gml_fed8ac3d-ef2f-4359-b518-c3ab28083186 Dura 2020 34 13 Tt

3.4.2. Lién két vdi dir liéu khong gian
3D CityGML vé hé thong cdy xanh

Cac d6i tugng cdy xanh sau khi
dugc nhap cac thong tin thude tinh thu
thap duoc tu dir liéu khong gian va thuc
dia va ma ddi tugng 1ay tir dir liéu khong
gian cua dung dbi twong ciy xanh d6 co
két qua nhu Hinh 9. Dir liéu nay s& dugc
str dung dé két ndi véi file dix liéu khong
gian, md ddi twong tudn theo md hinh

quan hé d6i tugng thong qua ma nay. Cac

thong tin thudc tinh dugc kiém tra, bién
tap bang tiéng Viét co dau.

Sau khi két ndi dit lidu thudc tinh céc
dbi twong cay xanh va dit liéu khong gian
cia ddi tuong tuong ung theo dang ma
dbi twong (ID), phan mém FME s& hién
thi bang thudc tinh ctia timg ddi tuong cay
xanh (mau do trong hinh) tuong ung voi
ma d6i tuong (6 mau xanh & bén phai hinh
v&) va thong tin thudc tinh cua ddi tuong
cay xanh do trong bang thudc tinh tuong
ung voi ID ¢ phia dudi ctia Hinh 10.
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Hinh 9: Gdn ma thudc tinh cho cdc doi twong cho l6p ciy xanh

3 FME Data Inspector - 2019.2
Fle View Camera Joc

Hinh 10: Dit li¢u khéng gian 3D CityGML vé hé théng cdy xanh khu vwe thwe nghiém

4. Két luan

Dir liéu khong gian dia 1y 3D vé hé
thong cdy xanh xay dung dugc dya vao
cac dir liéu dam may diém, mé hinh sb
bé mit va anh truc giao lay tir anh chup
UAV. Ngoai ra, cac thong tin thudc tinh
duoc do dac, diéu tra truc tiép ngoai thuc
dia gém vi tri, chiéu cao, loai cay, duong
kinh ngang nguc, nim trong, diéu kién
suc khoe cua cay dugc nhap vao dir liu
thudc tinh va lién két v6i dir liéu khong
gian di dwoc md hinh héa bang cac ddi

tuong cdy xanh 3D trén cac phin mém
GIS, Sketchup, FME va Excel.

Cay xanh 1a mot thanh phan khong
thé thiéu ciia moi truong do thi va quan
trong dbi voi stc khoe con ngudi, cac
bién phép thich tng véi bién d6i khi hau
va chuyén ddi d6 thi bén vimg. Quan ly
chién lugc hé thong cay xanh d6 thi s& hd
trg chuyén d6i huéng t6i cac thanh phd
bén vimng hon va thich (mg vé&i bién doi
khi hau bang cach cung cap cac giai phap
dua trén thién nhién.
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Loi cam on: Bai bao duge ho tro dit
lidu va kinh phi tir dé tai KHCN cap Co
s&, ma sO T22-48 cua Truong Pai hoc Mo
- Dia chat: “Nghién ciru thanh lap mé hinh
3D céng trinh xdy dung cap do chi tiét
cao (LoD3) bang két hop céng nghé may
bay khong nguoi ldai (UAV) va quét Laser
mdt dat” va cAp BO TN&MT: Nghién ciru
ung dung cong nghé dia khong gian xdy
dung dir lieu khong gian dia ly 3D cho
thanh phé théng minh ven bién phit hop
voi diéu kién Viét Nam, thi diém tai khu
viwc TP. Ha Long, tinh Quang Ninh. Ma
s6: TNMT.2021.04.04.
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DANH GIA PQ CHINH XAC TRONG PHAN LOAI LOP PHU
DUA TREN THUAT TOAN HQC MAY VA DU LIEU
VIEN THAM THONG QUA GOOGLE EARTH ENGINE:
AP DUNG TAI TINH PAK LAK

Giang Thi Phwong Thao!, Pham Thi Thu Hwong?
Pham Viét Hoa', Nguyén An Binh'
Vién Dia ly tai nguyén TP. HCM, Vién Han 1am Khoa hoc va Cong nghé Viét Nam
*Truong Pai hoc Tai nguyén va Moi truong Ha Noi
Tém tit
Cac thuat toan hoc may cho phép tang cuong do chinh xdc cua cac mo hinh phan
loai I6p phii trén dit liéu dnh vé tinh quan sat trdi dat. Két hop véi cdc nén tang dién
todn dam mdy, quy trinh nay dwoc thuc hién tw dong nham dam bao hiéu sudt xir Iy
mot tép dir liéu 16m chiva nhiéu théng tin khéong gian c6 gid tri dwoc triét tach tir anh
vién tham. Nghién civu nay danh gid dé chinh xdc ciia cdc mé hinh phén loai 16p phit
trr anh vé tinh quang hoc Landsat 8 (LS8) va Sentinel 2 (S2) trén Google Earth Engine
(GEE). Gia tri ph(f phan xa mat dat dwoc sir dung lam dau vao cho mé hinh hoc may
Classification And Regression Tree (CART) va Random Forest (RF) phuc vu phan logi
7 logi hinh hién trang 16p phii tinh Ddk Lk nam 2021. Két qua danh gia dé chinh xdc
sau phén loai dd chi ra rang, véi dién tich khoang 13.000 km? trén quy mé cdp tinh
Pk Lak, anh LS8 cung thudt toan CART dat dwoc do chinh xac cao nhat véi hé s6
Kappa la 0,85. Quy trinh hoan thién cung cdp gidi phdp tw déng héa trong phuc vu
thanh ldp ban dé hién trang I6p phii chinh xdc va tin cdy, ho tro cho cdc cong tdc trong
linh vuec tai nguyén va moi truong.
Tir khéa: Dak Lik; Google Earth Engine; Hoc mdy; Landsat 8; Sentinel 2; Vién
tham.
Abstract

Accuracy assessment of landcover classification based on various machine
learning algorithms and remotely sensed data through Google Earth Engine:
Application in Dak Lak province

Machine learning algorithms allow for increasing the accuracy of land cover
classification models from earth observation satellite images. Combined with cloud
computing platforms, the procedure is performed automatically to ensure efficient
processing of a big dataset containing a plethora of valuable spatial information
extracted from remotely sensed images. This study evaluates the performance of
various classification models from Landsat 8 (LS8) and Sentinel 2 (S2) optical satellite
images through Google Earth Engine (GEE). Spectral surface reflectance values are
used as input to the Classification And Regression Tree (CART) and Random Forest
(RF) machine learning models to classify 7 land cover classes in Dak Lak province
in 2021. Statistical error revealed that, with an area of about 13,000 km? on the scale
of Dak Lak province, the LS8 image combined with the CART algorithm achieved
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the highest accuracy with Kappa of 0.85. The all-inclusive procedure provides an
automatic solution of accurate and reliable land cover mapping, as well as supporting

natural resources management and the environmental monitoring.

Keywords: Dak Lak; Google Earth Engine; Machine learning; Landsat 8; Sentinel

2; Remote sensing.
1. Mé dau

Khai niém hién trang 16p phu dugc
dung dé chi cac ddi twong vat 1y (sinh
hoc) ¢6 thé quan sat dugc trén bé mat trai
dat. Nhu cau chi tiét hoa dé giam sat va
dinh lugng chinh xac 16p phu trén quy
mo khong gian - thoi gian dang 1a nhitng
doi hoi cdp bach, chinh vi thé van dé
nay luén dugc quan tam ddc biét trong
cic nghién ctru vé quan 1y tai nguyén
thién nhién va méi truong, phong chdng
thién tai, quy hoach, xay dung cac chinh
sach cua Chinh phu. Ké tir khi birc anh
vién tham dau tién duoc chup tur v€ tinh
America’s Earth Explore 6 ndm 1959
[1], ng dung cta cong nghé vién tham
trong thanh 18p ban dd hién trang su dung
dat va 16p phu (Land Use Land Cover -
LULC) cho dén nay da tré mot linh vuc
nghién ctru dién hinh va 16n manh. Mic
du vay, cong tac nay da, dang va s& van
la mot nhiém vu ludn luon cép thiét phuc
vu cho thong ké thuong ky bién dong sur
dung dat va 16p phu ciing nhu cung cip
ngudn dit liu dau vao quan trong cho
cac nghién ctru chuyén sau trong linh
vuce khoa hoc trai dat.

Chuyén dbi tir viéc ap dung céc
phuong phap phan loai truyén thong sang
cac mo hinh tri tu¢ nhan tao dang 1a xu thé
moi hién nay. Viéc cap nhat lién tuc cac
md hinh hoc méy phuc vu phan loai khong
giam sat (Unsupervised classification) va
cO giam sat (Supervised classification)
dua trén pixel [2], hoac tich hop m6 hinh
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hoc sdu cung véi phuong phap hudng dbi
tuong (Object-oriented) véi da dang cac
thuat todn mé ra nhiéu nghién ctru chuyén
sdu cho phép ting cuong kién thirc va
hiéu biét xung quanh linh vyc quan tim
[3]. Trén thé gidi cling nhu tai Viét Nam
hién nay, chi dé& nghién ctru nay dang
duoc thue hién véi nhiéu cong trinh cong
b trong nhitng nim gan day.

Nhiéu bo cam vé tinh d6 phan giai tir
trung binh dén cao va mién phi da duoc
thur nghi¢ém tai cac khu vuc c6 canh quan
16p phii dong nhat va phuc tap tai Viét
Nam. Anh Landsat 7, 8 c6 d6 phan giai
trung binh 15 m véi kénh toan sic, 60 m
v6i kénh nhiét va 30 m véi kénh pho da
dugc két luan 1a phu hop cho viée xdy
dung ban d6 16p phu khu vye Tay Nguyén
[4]. Anh Sentinel 2 ciing dd duoc két luan
c6 do phan giai cao phuc vu cho thanh
lap ban do hién trang rimg [5]. M6 hinh
phan loai tu dong tr thuat todn hoc may
Random Forest trén bo dir liéu Landsat
5, 7, 8 giai doan 30 nam cho phép danh
gia chi tiét sy thay doi ctia cac hoat dong
sinh ké noéng nghiép ving Pong Thap
Mudi thude ving dong bang séng Ciru
Long [2]. Cung véi viéc chuyén d6i mo
hinh phan loai 1én cic nén tang dién toan
dam may, mot loat cac uu thé khi so sanh
véi cac giai phap thuc hién trén may tinh
dé ban da duoc két luan bao gom (1) Tiét
kiém thoi gian va cong suc khi thuc hién
tién xtr 1y dit liéu; (2) Quy trinh duoc thuc
hién tu dong cung véi hiéu nang xu ly dir
liéu 16n; (3) Kha nang chia s¢ dir li¢u va
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san pham dén nguoi dung cubi va (4) Cho
phép tao ra mot co s¢ dir liéu khong gian
vo cung 16n phuc vu cac phan tich tiép
theo nhu chudi dit liéu, mo hinh hoa [6].

Nghién ctu nay danh giad kha nang
ctia 2 thuat toan hoc may phd bién hién
nay trong phan loai hién trang 16p phu
bé mit tir dir liéu anh quang hoc. Lya
chon khu vyc nghién ctru dién hinh véi
diéu kién canh quan khong dong nhat
tai tinh Pik Lék, gia tri phé phan xa
miat dat (Surface reflectance) sau hiéu
chinh khi quyén triét tach tir anh vé tinh
Landsat 8 (LS8) va Sentinel 2 (S2) dugc
stt dung dé x4y dung mé hinh phan loai
dua trén thuat todn Random Forest (RF)
va Classification And Regression Tree
(CART). banh gid do chinh xdc sau
phan loai dugc thuc hién dua trén do
chinh xéc tong thé, do chinh xac ngudi
dung, do chinh x4c nha san xuit va hé sb
Kappa nham so sanh va lua chon thuat
toan cling nhu loai hinh dit li¢u anh v¢
tinh phu hop cho quy m6 khu vuc nghién
ctru. Quy trinh cac bude xir 1y duoc thiét
l1ap trén GEE minh ching cho kha nang
ty dong hoa, tiét kiém thoi gian xir 1y,
dong thoi dé dang chuyén ddi dé ap dung
cho quy mo6 khong gian va thoi gian khéc
nhau mot cach linh hoat.

2. Khu vuc nghién ciru va dir liéu
str dung

2.1. Khu vwc nghién cuu

Pik Lik thudc khu vic Tay Nguyén,
c6 dién tich 13.125,4 km’ chiém 27,6 %
dién tich vung Tay Nguyén va 3,9 %
dién tich tu nhién cta ca nudc. Khu vuc
nghién ctru nam trong khoang toa do dia
ly tor 107°28'57" - 108°59'37" d¢ kinh
Dong va tu 12°9'45" - 13°25'06" 46 vi

Nghién ciru

Bic. Khi hau toan tinh dugc chia thanh
2 ving tiéu khi hau. Vung phia Tay Béc
c¢6 khi hau ning néng, kho hanh vé mua
kho, vung phia Bong c6 khi hdu mat mé,
6n hoa. Do dic diém vi tri dia 1y, dia hinh
nén khi hau & Dak Lak vira chiu sy chi
phdi ciia khi hau nhiét d6i gié mua, vira
mang tinh chét ciia khi hiu cao nguyén
mat dju. Diéu kién khi hau mang lai céc
vu thé cho viéc phat trién néng nghiép
trén dia ban toan tinh.
2.2. Di liéu swr dung

Dir liéu thuc dia bao g6m 390 diém
thuc dia dai dién cho 7 loai hinh 16p phu
chu yéu duoc diéu tra trén toan tinh Dak
Lik bao gdm (1) Mat nude; (2) Dan cu va
cong trinh; (3) Lua; (4) Cay nong nghiép
khac bao gdm cdy an trai va cdy cong
nghiép nhu cao su, ca phé, ho tiéu; (5)
Rung day; (6) Rimng thua va (7) Dét trong.
Trong s diém dir liéu thuc dia nay, 70 %
s& duoc dung dé thuc hién phan loai va
30 % con lai duoc dung dé danh gia do
chinh xac sau phan loai (Hinh 1).

Dir liéu vién tham duogc su dung
trong nghién ctru bao gom dir liéu anh vé
tinh LS8 va S2. Bo cam Operational Land
Imager (OLI) trén v¢ tinh LS8 ctia Hoa Ky
gdém 9 kénh phé (30 m), 1 kénh toan sic
(15 m) va 2 kénh hong ngoai nhiét (100
m). DPdi v6i thé hé vé tinh S2 cua chau
Au, bd cam MultiSpectral Instrument
(MSI) gdm 12 kénh phd c6 do phan giai
tir 10 - 60 m. Luu y rang gid tri ph6 phan
xa mat dat (Surface reflectance) sau hi¢u
chinh khi quyén va loc may duoc st dung
lam dau vao cho mé hinh phan loai nhim
giam thiéu cac sai sd.
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Hinh 1: So db cdc diém thue dia khu viee nghién civu

3. Phwong phap nghién ctru

Quy trinh nghién ctru tong thé bao
g0m céc budc tién xur 1y dit liéu, xay dung

khoa giai doan, tinh toan cac chi s6 hd tro
cho viéc phan loai, thuc hi¢n phan loai
theo cac phuong phap khéac nhau (Hinh 2).

Landsat-8
OLI

Sentinel-2
MSI

Dir liéu thue dia Dir liéu khac

| 1
'

Tién xir ly dix ligu
|
v v

Tinh toin
cac chi s6

Xiy dung
khoa giai doan

Phan loai
16p phu
[

CART < Random Forest

Co s

> ~ gaa —_—
dir ligu

Panh gii d¢ chinh xac

i

Phan tich thong ké

.

Bién tip ban do

Hinh 2: So do quy trinh nghién citu

Két qua céc qua trinh phan loai két hop
voi dit ligu thuc dia va dir liéu khac tao thanh
b co so dir liéu dia khong gian tong hop
phuc vu cho viéc danh gia do chinh xac sau
phan loai, phéan tich théng ké va bién tap ban
do. Trong nghién ctru ndy, quy trinh duoc
thyc hién trén nén tang dién toan dam may
GEE nham muc dich tan dung uu thé trong
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viée sir dung mot co sé dit liéu vién tham 16n
san co, ctng voi cac phép phan tich xir 1y va
mo hinh phén loai hoc mdy hiéu ning cao
nham cung cap mot giai phap toan dién va
tir dong hoa trong thanh 1ap ban dd 16p phu.
Céc san phim ban d6 sau phén loai va danh
gia do chinh xac duoc tii vé nham muyc dich
phan tich thong ké va trinh bay hién thi.
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3.1. Thudt toan phdn loai

Nghién ctru lya chon va thir nghiém 2
thuat toan phan loai hoc may (1) Cay phan
loai va hdi quy CART va (2) RF. Trong do,
thuat toan CART duya trén cdy quyét dinh
¢6 uu diém 1a rat don gian va tryc quan, it
yéu cau chuén bj dit liéu ca dir liéu s6 va dir
liéu phan loai, tuy nhién lai c6 nhuoc diém
14 c6 thé tao ra cac cay khong co kha ning
khai quat hoa tét, cac bién thé nho trong dir
lidu ¢o thé tao ra mot cdy hoan toan khac.
Thuat toan rimg ngau nhién ciing dugc xay
dung dua trén CART, tuy nhién bao gom
nhiéu cay quyét dinh CART khéc nhau ciu
thanh boi yéu t6 ngiu nhién (Random).
Khac véi CART, két qua dy doan tir mo
hinh RF s& dugc tong hop tir cic quyét
dinh, do d6 s& phtric tap hon so véi cay
quyét dinh don 1é CART.

3.2. Str dung chi sé hé tro phén loai

Mot trong nhitng uu diém cua viée thuc
hién phan loai trén cac thuat toan phan loai
hoc méy 14 c6 thé bd sung cac thong tin khac
ngoai thong tin ¢6 san trén cac kénh anh ctia
dir liéu vé tinh. Viéc nay nham lam ting do
chinh x4c ctia k¥ thuat hoc may, cu thé trong
truonghopnaylacay quyétdinh CART vaRF.
Nghién ciru da bd sung chi sb thuc vat chuan
héa (Normalized Difference Vegetation Inde
- NDVI) va chi s6 khac biét nu6c chuin
hoéa (Normalised Difference Water Index -
NDWI).

Chi s6 thyc vat chuan héa NDVI
duoc phan tach tir cac kénh can hong
ngoai (Near Infrared - NIR) va kénh song
nhin thdy d6 (Red) dé thiy duoc su khac
nhau cua cua tung loai hinh tham thyuc vat
nhu ring day, ring thua, cdy nong nghiép.
C6 nhiéu cac chi sb thuc vat khac nhau,
nhung chi s6 thuc vat chuin hoa NDVI da
dugc chimg minh 14 chi s6 pho bién nhét

Nghién ciru

dé giam sat sy thay doi trang thai thuc vat.
Chi s6 NDVI duoc tinh theo cong thiec:
NDVI — PNIR—PRED

PNIRtPRED M

Trong d6: NIR, RED la phd phan xa
& dai song can hong ngoai va dai do. Gia
trif NDVI ndm trong khoang tir -1 dén +1.
Gi4 tri NDVI tir 0 - 1 cho thdy khu vuc c6
do phu thuc vat bién thién tir thép tdi cao.
NDVI ¢6 gia tri am cho théy tai khu vuc
d6 khong c6 thuc vat, co thé 1a nhitng ddi
tuong mat nudc hay cong trinh xay dung

Chi s6 NDWI duoc dé xuét xay dung
bai McFeeters [7] nham tdi da hoa d6 phan
xa cua vung nudc mat trong dai sobng mau
xanh lyc (Green) va giam thiéu d6 phan xa
clia viing nudc mit trong dai hong ngoai
gan NIR, véi cong thire nhu sau:

NDWI = PGreen —PNIR

PGreentPNIR (2)

Trong d6 NIR, Green 13 phd phan xa
& dai song can hong ngoai va dai xanh luc.
Gia tri NDWI thong thuong dugce xéac dinh
véi ngudng 0 voi cac gia tri duong 1a nudce
va cac gia tri am 1a ddi twong khong nude.

3.3. Danh gia do chinh xdc

Dé dénh gia do chinh xac ciia phuong
phép, 30 % dir li¢u thuc dia dugc su dung
dé tinh toan cac chi s bao gdbm d6 chinh
xac toan cuc (Overall accuracy), d6 chinh
xéac nha san xuét (Producer’s accuracy), o
chinh xac nguoi dung (User’s accuracy)
va hé s6 Kappa (K).

k
A ’ r \ i—1 Njj
Do chinh xac toan cuc = Ziz1 My 3)
n

Do chinh xéac nha san nij
xuat dugc tinh theo s 4
cong thuc
Do chinh x4c nguoi ny;
dung dugc tinh theo . ®))
cong thirc
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k k
”Znii AL
it ks:1 (6)
n? _Zni+n+i
i=1
Trong do:
k: Sb 16p.

n: Téng s6 diém thuc dia duoc dung
dé danh gia do chinh xAc.

n;: Tong sO diém thude lop i (i =
1,2,...,k) trén anh dugc phan loai vao 16p
j(G=1,2,....k) ngoai thuc té, day la nhirng
diém dugc phan loai dung.

Ny = Yo Nij 12 tong s6 mAu tir két
qua phan loai 4nh v¢ tinh.

nyj = Y. nij 1a téng s6 mau cb
duoc tur dir liéu tham khao.

4. Két qua va thao luin

4.1. Két qua phén loai hién trang
lop phu tinh Dak Lak

Hién trang 16p phu tinh Pak Lik tai
thoi diém thang 3 nam 2021 dugc phan loai

760000

830000 40000

820000

trén anh LS8 va S2 bang thuat toan CART
va RF duoc trinh bay tai Hinh 3. Dbi véi
cac phuong phép phan loai dya trén anh
LS8, két qua cho thiy 1a rimg day phan 16n
tap trung tai trung tdm phia Pong nam cua
tinh. Nguoc lai, rimg thua chii yéu phén
bd tai phia Tay, Tay bic va rai rac tai trung
tam cua khu vuc nghién ctru. Mt nude cia
tinh cha yéu 1 cac con séng va hod chira
nude phan b déu khip khu vuc nghién
ctru. Ca tinh c6 hai khu vuc c6 16p phu lua
n6i bat phan bé tai phia Tay cia trung tim
va phia Tay nam cua khu vyuc nghién ctru.
Déi véi dir liéu 16p phu dugce thanh lap tir
anh c6 do phan giai khong gian cao hon S2
cho thdy d chi tiét hon so v&i LS8 khi ap
dung thuat toan CART va RF. Tuy nhién,
su phan bd cua cac dbi tuong tuong tu
nhu két qua phan loai trén anh LS8. Piém
khac biét 16n nhét dén tir viéc phan loai cac
ving canh tac néng nghiép bao gom ca cay
an trai va ciy cong nghiép nhu ca phé, hd
tiéu phan 16n phan bd xung quanh khu vic
trung tam vai dién tich tuong ddi 16n.
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Hinh 3: Két qud phan logi hi¢n trang I6p phii khi dp dung thudt toin CART va RF trén
dit liéu danh vien tham LS8 va S2
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Thong ké tai Bang 1 cho thay dién
tich va co cdu cac loai hinh 16p phu theo
phan trdm tai tinh Pak Lik khac nhau khi
ap dung cac thuat toan phan loai khac
nhau trén céc dit liéu anh khac nhau. Téng
dién tich céc loai hinh 16p phu trén toan
khu vuc nghién ctru 1a 1.306.927,8 ha.
L6p phu chiém dién tich 16n nhat 13 rimg
day, véi co cau 36,8 % khi sir dung thuat
toan CART va 33,9 % khi &p dung thuat
toan RF cung trén anh LS8. Dbi véi anh
S2, co cdu phan b 16n nhét thude vé ddi
tugng cay nong nghiép khac, vdi 29,9 %
trén CART va 43 % trén RF. Nguoc lai,
dbi twong 16p phu 6 d bao phu thap nhat
trén cad hai loai anh va thuat todn phan
loai 1a mat nudc. Trén anh LS8 vdi ca 2
thuat toan, mat nudc bao phu lan luot 1a

Nghién ciru

1,4 % va 1,3 %. Trén anh S2, gia tri nay
la 1,7 % va 3,3 %. Rung thua cling co
dién tich phan b dang ké. Trén anh LS8,
dbi twong ndy c6 phan trim phan b 1a
17,3 % bang thuat toan CART va 15,5 %
bang thudt toan RF. Trén anh S2, dbi
tugng nay cé gia tri phan bd 1a 18,6 %
trén CART va 11,9 % trén Random Forest.
Trong céac loai hinh thuc vat, lua 1a loai
hinh c6 dién tich bao phu thap nhét. Trén
anh LS8, loai hinh nay chiém 3,2 % tong
dién tich v6i thuat toan CART va 3,5 %
v6i thuat toan RF. V61 anh S2, gid tri nay
1a 4,1 % trén CART va 4,8 % trén RF.
Pit trong co dién tich phan bd dang ké
tai khu vuc nghién ctru, cu thé 1a 10,7 %
(CART), 11,1 % (FF) trén anh LS8 va
15,9 % (CART), 10 % (RF) trén anh S2.

Bing 1. Théng ké di¢n tich (ha) va co ciu (%) cdc loai hinh I6p phii tinh Pik Lik theo
cdc phwong phap phan logi va dit liéu anh sw dung

CART - LS8 RF - LS8 CART - $2 RF - S2

Diéntich | % | Diéntich | % | Diéntich | % | Diéntich | %
Mit nudc 17.992,7 | 14 | 17.186,8 | 1,3 | 224252 | 1,7 | 433328 | 33
Dén cu cong trinh 56.101,5 | 43 | 82.390,9 | 63 | 71.1294 | 54 | 55417,1 | 42
Lua 42.163,5 | 32 | 45.893,1 | 3,5 | 53.611,3 | 4,1 | 62.151,1 | 48
Céay nong nghiép 343.127,1 | 26,3 | 370.717,8 | 28,4 | 390.118,3 | 29,9 | 562.200,6 | 43,0
Rimg thua 226.338,5 | 17,3 | 203.107,8 | 15,5 | 243.177,0 | 18,6 | 155.321,5 | 11,9
Dit trong 139.891,1 | 10,7 | 145.016,4 | 11,1 | 207.927,5 | 15,9 | 131.048,3 | 10,0
Rimg day 4813134 | 36,8 | 442.615.2 | 33,9 | 318.539,1 | 24,4 | 297.456,5 | 22,8
Tong 1.306.927,8

4.2. Danh gia do chinh xdc sau
phan logi

Bang 2 thé hién chi tiét 6 chinh xac
ctia cac két qua phan loai theo cac cach thirc
két hop anh vé tinh va mé hinh phan loai
khac nhau. Bing ca hai thuat toan CART
va RF, anh LS8 dat d6 chinh xac toan cuc
1an luot 1a 85,25 % va 79,51 %, véi hé so
Kappa lan luot 12 0,85 va 0,8. Trén anh S2,
d0 chinhxactoancucla75,83%va73,53 %,
Kappa lan lugt 13 0,76 va 0,73. C6 thé thiy,
Kappa cta cac loai anh trén tung thuat

toan déu tir mirc trung binh dén cao, minh
chimg cho d6 tin cdy cia quy trinh dé xuat.
So sanh d¢ chinh xac khi 4p dung riéng cac
thudt toan phan loai CART va RF cho ting
ngudn anh vé tinh khac nhau cho thdy do
chinh xac téng thé cao nhat thudc vé thuat
toan CART 4p dung phan loai trén anh LS8
vo1 dd chinh xac téng thé dat 85,25 % va
Kappa dat 0,85 thudc loai tdt. Loai anh va
phuong phép phan loai c6 do chinh xéc
tong thé thap nhat 1a 4nh S2 va thuat todn
RF vé1 @6 chinh xac téng thé dat 72,95 %
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Nghién ciru

va hé s6 Kappa 1a 0,73 thudc loai trung
binh. Bén canh d6, qua do chinh xac ngudi
dung va do chinh xac nha san xuét, c6 thé
thay dbi twong 16p phi mat nude ludn 6
d6 chinh xac cao va it bi nhdm 1an voi
cac ddi tugng khac (>85 %). Nhin chung,

phuong phép RF thuong c6 do chinh xac
ctia cac loai 16p phu thip hon CART ¢ ca
2 loai anh. Thém vao do6, trong nghién ctru
nay, anh LS8 ciing thé hién 13 tur liéu uu thé
hon khi sir dung dé phan loai 16p phi tinh
bik Lak.

Bing 2. So sanh d¢ chinh xdc cdc két qud phén loai

Loai hinh Do
bo c’hl'nh Mit DﬁAn cuw ' CAﬁy Rimg | DAt | Rimg (",hil;h Kappa
xac nuée | €08 Lua | nong thua | tréng | day xac tong
trinh nghiép the
CART |Nha san xuat | 100,00 | 76,92 [100,00 | 76,92 | 60,00 [ 79,17 | 88,89 8595 | 0.85
LS8 |Nguoidung |100,00| 100,00 | 80,00 | 55,56 | 66,67 | 79,17 | 100,00 ’ ’
RF  |Nhasanxudt | 100,00 | 83,33 | 87,50 | 57,89 | 35,71 90,00 | 85,71 17951 0.8
LS8 |Nguoidung |100,00| 50,00 | 70,00 | 61,11 | 55,56 | 75,00 | 100,00 ’ ’
CART |Nha san xuat [ 100,00 | 91,67 | 66,67 | 53,33 | 36,36 | 55,56 | 87,10 7623 | 076
S2 Nguoidung | 96,67 | 78,57 | 66,67 | 44,44 | 57,14 | 62,50 | 87,10 ’ ’
RF  |Nhasan xudt | 88,46 | 90,00 | 57,89 | 66,67 | 69,23 | 68,18 | 70,00 795 | 073
S2 Nguoidung | 85,19 | 64,29 | 91,67 | 57,14 | 45,00 | 88,24 | 77,78 ’ ’

4.3. So sdnh giia cdic két qud

phan loai

Ca hai phuong phap phan loai CART
va RF khi sir dung cho anh S2 déu cho cac
két qua c6 do chi tiét cao hon so véi anh
LS8. Pidu nay c6 thé 1y giai 1a boi vi do
anh S2 c6 do phan giai khong gian cao hon
LS8. Trong khi S2 véi cac kénh phé chinh
do, lam, luc, can héng ngoai c¢6 d6 phan giai
khong gian 10 m, LS8 bao gdm cac kénh
trong dai song nhin thy, cdn hong ngoai
va hong ngoai song ngan déu c6 chung do
phén giai 30 m. Mic di co do chi tiét cao
hon khi tién hanh phan loai, song qua trinh
phan loai ciing cho thay xuét hién céc pixel
phan loai sai (nhiéu) trén cac khu vuc co
cung mdt loai hinh 16p phu, vi du nhu rung
day voi rimg thua, dt trdng lua véi cac loai
cay nong nghiép khéac (Hinh 4).

Péi voi timg loai hinh 16p phu, cac
phuong phéap phan loai dya trén thuat toan
CART va RF khi &p dung 1én dir liéu anh
LS8 va S2 ciing cho cac két qua phén loai
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¢6 su khac biét. Mt nude 1a dbi twong ma
cac phuong phap phan loai khac nhau dé
nhan biét nhat va cac két qua gan nhu dong
nhit. Trong trudng hop nay, chi s6 NDWI
cling co tac dung hd trg cho viéc phan biét
cac ddi tuong nude - khong nudc t6t hon.
Déi voi loai hinh 16p phu khu dan cu va
cong trinh xay dung, 16p phu cdy nong
nghiép khéc va rimg thua thuong bi nham
1an, trong d6 thé hién chi tiét hon khi sir
dung dir liéu anh S2. Liia cho thy sy phan
biét kha tot v6i cac loai hinh 16p phu con
lai. Loai hinh 16p phu cay ndng nghiép khac
thuong bi nham 14n véi ring. Rung thua
va rimg day thuong bi nham 1an véi nhau,
ngoai trir thuat todn phan loai RF trén anh
S2 cho két qua twong ddi khac véi ba cach
thirc két hop con lai. Khu vuc dét trong c¢6
thé nhan biét rd rang trén anh LS8 va S2,
cling nhu khi 4p dung thuat toan phan loai
CART va RF. Ngoai ra, anh S2 ciing ghi
nhan sy nham 14n giita d6i twong rimg day
va dat trong laa, trong khi anh LS8 co thé
phan bi¢t 10 hai loai hinh nay (Hinh 5).
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CART - LS8

CART - 82

Lua

Cay nong
nghiép khac

Rung thua

bit tréng

Rung

e g | 5

Hinh 5: Sai khdc giiva cdc cdch thivc két hop phin logi trén cdc logi hinh l6p phii

5. Két luan

Trong nghién ctru nay st dung ngudn
dr liéu anh v¢ tinh quang hoc LS8 va S2,
két hop v6i cac thuat toan phan loai CART
va RF dé phan loai hién trang 16p phu tinh
Pak Lak thang 3 nim 2021. Nhan dinh
chung 1a thuat toan CART va RF déu cho
ra két qua kha twong dong va dang tin cay
v&i1 do chinh xac cao. Vo1 quy mé khu vuc
nghién curu, khi phan loai trén anh v¢ tinh
LS8 cho dd chinh xac cao hon va it nhiéu
hon so vdi anh S2. Dir liéu anh S2 vai do
phan giai khong gian 10 m can c6 chinh
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sira sau danh gia do chinh xac dé giam
bot nhidu. C4 hai loai anh LS8 va S2 déu
can co nhting tinh chinh sau khi phan loai,
phan 16n dya vao kinh nghiém cta ngudi
phan loai dé cho ra két qua chinh xac nhat.
Quy trinh ap dung trén nén tang dién toan
dam may GEE cho phép thuc hién nhanh
chong va chinh xéc, ty dong hoa trong
viéc ap dung mo hinh theo quy mo6 khong
gian va thoi gian khac nhau phuc vu céc
phan tich chuyén sau tiép theo.

Loi cam on: Nghién clru nay dugc
hd trg boi Dé tai: “Nghién citu tac dong
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cua yéu 16 khi hdu t6i cdc logi hinh sir
dung ddt néng nghiép tai tinh Ddak Lik”,
do S¢ Khoa hoc va Cong nghé tinh Pak
Lak cap kinh phi.
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NGHIEN CUU KHA NANG KET HQP MAY BAY KHONG
NGUOI LAI VA LIDAR TAM THAP TRONG KHAO SAT

CONG TRINH GIAO THONG
Nguyén Viét Ha', Vii Ngoc Quang?, Pong Vin Huyén?
'"Truong Pai hoc M6 - Dia chat
*Truong Pai hoc Cong nghé Giao thong Van tai
3Cong ty TNHH dau tu dich vu Phuong Linh
Tém tit
Bai bdo la nghién civu va danh gid buée dau vé sir dung cam bién Lidar tam thap
ldp dat trén thiét bi bay khéng nguwoi 1Gi trong thu thdp soé liéu dia hinh bé mdt dwong
hién hitu. Nghién ciru sir dung cam bién Lidar Alpha Air AA450, dong san pham quét
dau tién cia hang CHC Navigation tai Viét Nam trén mdy bay DJI Matric M300 va
quét khu bay ¢6 chiéu dai 175 m, rong 110 m, tong chiéu dai ca bay la 1804 m & dg
cao 80 m, toc dé bay la 7m/s. S6 liéu bay quét dwoc xir Iy bang phan mém Copre, phién
ban dau tién di theo thiét bi trong ca hai truong hop la khéng sir dung va sir dung diém
khéong ché mat dat dé hiéu chinh. Két qua tir point cloud dwgc trich xudt va so sanh
v6i 264 diém kiém tra bang phiwong phdp GNSS-RTK tram don. S6 lwong diém va ti 1¢
chénh léch do cao trong hai truong hop xur ly twong ung nhu sau: B¢ léch do cao nho
hon 10 cm la 142 va 230 diém (53,8 % va 87,1 %), tir 10 cm dén 20 cm la 109 va 23
diém (41,2 % va 8,7 %), tir 20 cm dén 30 em la 11 va 10 diém (4,2 % va 3,8 %), tir 30
dén 40 cm la 2 va 0 diém (0,8 % va 0,0%).
Twr khoa: Lidar AA450; GNSS-RTK; Copre; UAV M300.
Abstract
Research for the unmanned aerial vehicles and Lidar in traffic construction survey

The article is an initial study and evaluation of the use of low - altitude Lidar
sensors installed on unmanned aerial vehicles in collecting data on existing
road surface topography. Research using Lidar Alpha Air sensor AA450, the first
scanning product line of CHC Navigation in Vietnam on DJI Matric M300 aircraft
and scanning the flight area with a length of 175 m, 110 m wide, the total length
of flight is 1804 m in Altitude 80 m, flight speed is 7m/s. Scanned flight data is
processed by Copre software, the first version follows the device in both the use and
non-use of ground control points for correction. The results from the point cloud
were extracted and compared with 264 test points by the single station GNSS-RTK
method. The number of points and percentage of deviations in both processing cases
are following: With elevation deviations less than 10 cm are 142 and 230 points (
53.8 % and 87.1 %), from 10 cm to 20 cm are 109 and 23 points (43.1 % and 8.7 %),
from 20 cm to 30 cm are 11 and 10 points (4.2 % and 3.8 %), from 30 to 40 cm are 2
and 0 points (0.8 % and 0.0 %).

Keywords: Lidar AA450; GNSS-RTK; Copre; UAV M300.
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1. Giéi thi¢u

Su phéat trién cua cic cong nghé
moi1 cho phép cac k¥ su khdo sat co
thém nhiéu hudng tiép can dé giai quyét
nhiém vu khdo sat bao gdm GNSS, thiét
bi bay khong nguoi 14i (Unmanned Aerial
Vehicles - UAV) va giai phap Lidar. Lién
quan to1 gidi phap GNSS, cac tmg dung
dau tién da duoc gidi thiéu nhimg nim
1990 [1] v6i cac phuong thuc két ndi
khéc nhau gitta may base va rover. Theo
thoi gian, phuong phap GNSS-RTK da co
nhiéu cai thién tir do dong thoi gian thuc
tram don t&1 do dong véi mang ludi tram
tham chiéu hoat dong lién tuc giup ting
d6 6n dinh va do chinh xé4c [2, 3] va hién
da tré thanh mot trong nhiing phuong
phép chinh trong cac tmg dung khao sat,
dac biét trong khao sat, hi¢n chinh ban do
dat dai [4]. Tuy nhién, mot trong nhiing
nhuoc diém 16n nhat 1a rat kho dé dat 1o
giai fix khi do dac & nhiing vi tri kho khan
nhu dudi tan ciy, gan cac toa nha cao tang
mic di d3 c¢6 nhiéu sy cai thién vé phan
cimg va phan mém [5] tham chi 1a khong
thé dat 101 giai fix trong mot sd trudng
hop hay khong thé tiép can dé do dac.

Lién quan dén kha ning tiép can
cac khu vuc kho, thiét bi bay khong
nguoi lai trd thanh su lya chon thay thé
dé thyc hién nhiém vu nho kha ning ty
dong trong thiét ké, van hanh, thu thap
va xtr 1y s6 liéu. Nghién ctru [6] chi ra
rang giai phap UAV cé hiéu qua cao
trong xac dinh kich thuéc va thé tich bé
chira noi khi so sanh két qua do tir ché
do do khong guong cua may toan dac
dién ta. Pong thoi, UAV ciing 1a mot
lya chon tot trong giam sat chat lugng
bé mit duong [7] hay giai quyét tranh
chip dat dai o cdp xa [8]. Cac két qua

Nghién ciru

nghién ciru ciing chi ra raing UAV dugc
st dung rong rai trong cong tac bao tri
duong bd voi do chinh xac cao [9, 10].
Giai doan 2007 - 2020 co6 su gia tang
manh mé& vé sé lugng cac nghién ciru,
ung dung giai phap UAV trong quan ly
va giam sat két cdu ha ting giao thong
[11, 12], nho nhitng tién bo trong céc
ky thuat phan tich hinh anh. Tuong tu
nhu gidi phap GNSS-RTK, UAV cling
gip kho khan giai quyét bai toan tiép
can diém mat dat trudce nhirng khu vuc
coO cay voi mat do day. Luc nay, bai toan
khao sat tro nén thir thach hon ca va giai
phap Lidar tré thanh lya chon moi.

Céc ung dung cua Lidar c6 sy phat
trién manh mé trong giai doan tir 2008
dén 2018 [13] v&i cac Gmg dung cho
thanh phé thong minh [14, 15], quan tric
moi truong [16, 17] va trd nén ngay cang
pho bién trong thu thap s liéu bé mit
duong [18 - 20]. Gan day, su cai tién cta
Lidar cho phép thu nho kich thude, tich
hop GNSS va ¢6 thé duge van hanh doc
1ap trén cac thiét bi bay khong nguoi lai
c0 nho, mang lai sy ti€n lgi va gon nhe
cho k¥ su van hanh. Trong khi giai phap
GNSS-RTK va UAV di phan nao khang
dinh dugc d¢ tin cay va do chinh xac,
céc thiét bi Lidar hang khong va Lidar
di dong trén xe 6 t6 da dugc ung dung
nhiéu, Lidar ¢& nho van hanh trén may
bay khong nguoi lai 12 mot dong san
pham con kha méi trén thi truong, chwa
¢6 nhiéu nghién ctu, thyc nghiém, dac
biét trong thu thap sé liéu bé mit duong
hi¢n hiru. Bai b4do nghién ctu, danh gia
d0 chinh xac cua Lidar AA450 khi van
hanh trén thiét bi DJT M300, lam co s
dé lwa chon phuong phap va thiét bi phu
hop khi thuc hién nhiém vu khao sat.
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2. Dia diém, thiét bi va quy trinh thuc nghiém

2.1. Pia diém

Khu vuc thyc nghiém 1a mot doan duong nhya khoang 700 m thudc khu cong
nghé cao Lang Hoa Lac, xa Tan Xa, huyén Thach Thét, Ha Nbi.

Hinh 1: Khu vuc thuc nghiém

2.2. Thiét bi thwc nghiém

Nghién ctru sir dung thiét bi AA450
cua hang CHC navigation, day la dong
san pham quét dau tién ciia CHC trén
thi truong Viét Nam. AA450 1a mdt san
pham tich hop tat ca trong mot bao gdm
cac module dinh vi GNSS, mdy anh do
nét cao va mot may quét (Hinh 2). AA450
stt dung laser cap do 1 theo tiéu chuin
[EC60825-1:2014.

Niit van hanh Lidar va GNSS

Pén chi bido GNSS va mdy
quet

Céng Type C, trit sd liéu /
U
g,

B¢ nhe 256 Gb ——————=»

Mayéanhtichhop 26MP &—— o &

AA450 dugce thiét ké, ché tao dé dinh
huéng t6i ngudi ding cubi cung & phan
cap thap nhat (Hinh 3), c6 kha ning van
hanh dgc 1ap va khong phu thude vao cac
module dinh vi cia may bay DJI M300.
Trong céc tac vu bay, quét, may bay DJI
M300 thyuc hién hai nhiém vu 1a vat mang
AA450 theo cac dai bay dugce thiét ké sén,
cung cap ngudn dién cho thiét bi AA450
va dam bao an toan bay bing cic cam
bién sén ¢6 trén DIT M300.

Céng kétnai M300

Module GNSS

IMU tin suat update
S00Hz

May quét Livox AVIA

Hinh 2 : Thiét bi AA450

68

Tap chi Khoa hoc Tai nguyén va Moi truong - SO 46 - nam 2023



Hinh 3: Vi tri clia AA450 trong thap Lidar
2.3. Quy trinh thwc nghiém

Quy trinh van hanh thiét bi Lidar
AA450 duogc chia thanh 3 budc bao
gdém qué trinh chudn bi, bay quét va xir
1y s6 liéu. Trong budc chuan bi, Lidar
AA450 lap dat trén may bay DJI M300
nhu Hinh 4.

Nghién ciru

Trong phan thiét ké dai bay, phuong
phap chon timg diém waypoint trén man
hinh diéu khién 13 yéu ciu bat budc. Trong
do, AA450 bat budc phai duge bay theo
mot dai bay hinh s 8 trong giai doan dau
tién d€ thiét bi tién hanh tu hi¢u chinh bu
nghiéng IMU [21]. Tram base PPK c6 thé
sir dung bat ky may thu nao, véi tan suét
thu tin hi¢u do tinh t5i thiéu la tir 2 Hz dén
5 Hz dé dong bd voi module GNSS tich
hop trong AA450. Trong nghién curu nay,
may thu GNSS-CHCi50 dugc sur dung lam
tram base do tinh va dong thoi dé do cac
diém kiém tra. Céc diém kiém tra dugc do
bang phuong phap GNSS-RTK tram don
& khoang cach 14 km. Cac diém kiém tra
duoc thuc hién sau khi két thuc toan b qua
trinh bay quét. Toan by quy trinh van hanh
Lidar AA450 dugc thé hién trong Hinh 5.

Hinh 4: Lip dit AA450 trén DJT M300

Chufn bi

i
i

Chuén bi thiétbi

gl [
A

Chuén bi hién
truomg

mf

!

Thiét ké dai bay

Kétthic

Bay-quet

Cai dat tram base
PPK

Cai dat AA450

Khéitao GNSS
vamay quét

Ea

Bit dau chupva
quét

Xir Iy 56 liéu

Hinh 5: Quy trinh van hanh ciia Lidar AA450
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Két thuc qué trinh bay, toan bo sb
liéu chup, quét dugc trat ra may tinh va
tién hanh xtr 1y xir Iy bang phin mém
Copre (Hinh 6) theo ca hai phuong thirc
c¢6 va khong c6 diém khong ché.

Qua trinh xtr ly trén Copre, theo trinh

¥ Roadinspection
¥ RawWorkspace
¥ @@2021-11-23-020915
Point clouc IIE5%
image pro IEIDESEN -
@ Pos INIDESENN -
RESULT

PretreatmentWorkspace

tu tinh toan binh sai tdm anh theo phuong
phap PPK, xur Iy binh sai tam anh va sau
cung la tinh toan, khéi tao ddm may diém.
Két qua ctia phan mém Copre 1a cic anh
sau binh sai, cac t¢p dam may diém dudi
dinh dang *.las.

L, Laszfiles T

e Adjusted images
" Initial processing ‘

Hinh 6: Xir Iy 56 liéu trén Copre

3. Két qua thuce nghiém

S6 liéu bay chup va quét duoc dura vao
xir Iy trén phan mém Copre va loai bo dai
bay s6 8 dé hiéu chinh IMU (Hinh 7, 8).

Céc tép dam may diém duoc st dung
dé trich xuét mat cat doc (Hinh 9, 10) hai
bén doan dudng va mit cit ngang dai dién
(Hinh 11).

Hinh 7: Dii bay ban diu

Hinh 8: Dii bay sau xit ly va logi bé dii bay sé 8
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From Pos: 556603.557, 2324305.732 To Pos: 557116.887, 2324450.114
180 — - — -t m st e

250m

.
. o e
Hinh 9: Mgt cat doc 1
From Pos: 556599.767, 2324314 862 To Pos: 557114.545, 2324459 826

150m —

250m

Hinh 10: Mt cit doc 2

Phan cach

' 1 F
[ Hiremg 1 Hirdmgl ‘

) i . Hinh 11: Mt cit ngang dai dién i
264 diém kiém tra bang phuong phap RTK va tor ddm may diém trong ca hai
GNSS-RTK duoc 14y vi trf mit bang va truong hop thé hién trong Bang 1.
dua vao dam may diém dé trich xuét cao Céac két qua théng ké duoc thé hién
do trong ca hai truong hop ¢6 va khong  Bang 2. Gia tri 40 cao cua phuong phap
sir dung diém khong ché. Do cao ciia cic  GNSS-RTK duge dua vé gia tri 0 dé co
diém kiém tra bang phuong phap GNSS-  cai nhin tong quan.
Bing 1. P cao ciia cic diém kiém tra theo 3 phwong phdp

STT Hm (GNSS-RTK) Hm (Khéng GCP) Hm (C6 GCP)
1 12,528 12,665 12,497
2 12,531 12,648 12,520
3 12,634 12,616 12,462
4 12,533 12,657 12,575
5 12,601 12,595 12,534
6 12,361 12,453 12311
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STT Hm (GNSS-RTK) Hm (Khéng GCP) Hm (C6 GCP)
7 12,292 12,304 12,389
8 12,325 12,34 12,289

261 15,081 15,157 15,114

262 15,164 15,376 15,288

263 15,263 15,399 15,359

264 15,290 15,426 15,278

Bing 2. Bing tong hop, thong ké so sanh véi GNSS-RTK
Tiéu chi Khong GCP C6 GCP

Gié tri 1éch 16n nhét (m) 0,395 0,441

Gia trj léch nho nhat (m) -0,191 -0,471

Do léch chuan (m) 0,080 0,107

< 10cm 142 diém (53,8 %) 230 diém (87,1 %)

(10:20] cm 109 diém (41,2 %) 23 diém (8,7 %)

(20:30] cm 11 diém (4,2 %) 10 diém (3,8 %)

(30:40] cm 2 diém (0,8 %) 0 diém (0 %)

>40 cm 0 diém (0 %) 1 diém (0,4 %)

Téng 264 (100 %) 264 (100 %)

0.5

0.5
— —-GNSS-RTK quy "0"

—-— AA450 khong GCP

~~~~~~~~~~~~~ AA450 c6 GCP

Hinh 12: So sanh d¢ léch dp cao gitta GNSS-RTK va AA450

4. Thao luan

Viée van thiét bi AA450 1a kha don
gian voi chi mot nit vat 1y duy nhat su
dung cho ca module GNSS, may chup
anh va may quét. Tuy nhién vin con ton
tai mot s6 van dé can phai cai tién trong
phién ban cao hon. Dai bay hi¢u chinh
IMU la kha dai (khoang 320 m) trong khi
sd liéu quét va chup trong dai bay sb 8
nay 1 khong duoc dan dén su lang phi vé
mit sd liéu, ngué)n nang luong va by nhé
luu trir.
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Thoi gian khéi tao cua GNSS, quét
va chup dang & khoang thoi gian 5 phut
1a thoi gian kha dai. Thém nira thoi diém
dé bat dau va két thiic van hanh AA450
1a khong thé chi dong duoc. Pay 1a mot
nhugc diém 16n din dén lang phi ngudn
tor may bay DJI M300, anh hudng t6i thoi
gian, hi¢u suét cong vi¢c

Viéc thiét ké dai bay theo phuong
phap waypoint 1a nhugc diém 16n do thiét
bi AA450 chua dong bo duoc voi dicu
khién cua thiét bi bay. Diéu nay dan dén

Tap chi Khoa hoc Tai nguyén va Moi truong - So 46 - nam 2023



khoang cach cac dai bay khong déu, do
phu khong déu nhu trong Hinh 7, 8. Qué
trinh bay, quét ciing chua thé quan sat
dugc man minh tryc quan trén diéu khién
nhu céc thiét bi bay khac.

Vé mat xir Iy s6 liu va két qua, cong
tac xur ly tu dong, nhanh chong, mat do
diém day dic. Pay 1a mot loi thé 16n cua
giai phdp Lidar no6i chung va AA450 noi
riéng. Két qua khi khong sir dung va c6 sir
dung diém khong ché dé hiéu chinh c6 sy
khac biét dang ké. Két qua & Bang 2 cho
thiy ti 1& diém c6 sai léch nho hon hodc
bang 10 cm giam tir 53,8 % 1én 87,1 %,
tang hon 33 %. Mot két qua tuong tu dbi
v6i pham vi tir 10 cm dén 20 cm va tir 20
cm dén 30 cm nhung véi ti 18 nho hon.

Ciing thong qua két qua trong Bang
2, chét luong két qua duoc cai thién déng
ké khi c6 sir dung diém khéng ché dé hiéu
chinh, tuy nhién d6 1éch chuén sau khi st
dung diém khéng ché lai dang 16n hon so
v6i khong sir dung diém khong ché (0,107
m so véi 0,080 m). Pac biét nhin vao
khoang cach bién do giira gi tri 16n nhat
va nho nhat, khi str dung diém khdng ché
lai c6 bién do 16n hon. Nguyén nhan co
thé 1a do tai cdc diém kiém tra nhu chan
taluy, mép dai phan cach bi anh huong béi
két qua hiéu chinh d¢ cao khi str dung cac
diém khong ché mat dét.

Cac ndi dung vé kha ning tiép can
diém mat dat trong cac khu vurc c6 cay cdi,
thuc phu can duoc tiép tuc nghién ctru va
danh gia trong cac nghién ctru tiép theo.

5. Két luan

Nghién ciru vé kha niang cua thiét b
AA450 trong thu thap sb liéu mat duong
hién hitu da dugc thyc hién trén mot pham
vi nho nhung kha chi tiét. Két qua vé do

Nghién ciru

chinh xac chua cho thay su phi hop giita
cac thong sb k¥ thuat va két qua sau xur
1y ngoai thyc dia. Thiét bi Lidar AA450
va ca giai phap phan mém déu 1a phién
ban dau tién, két qua danh gia 13 co s¢ dé
phat trién va cai tién nhiéu hon nira trong
nhung phién ban sau.

Nghién ctru ciing 13 co so dé Iya chon
thiét bi, phuong phép van hanh va xu ly
s6 liéu cho cac k¥ su khao sat trong bai
toan khdo sat noi chung va danh gia tinh
trang mat duong noi riéng.

Loi cam on: Nhom tac gid xin cam
on Cong ty C6 phan cong nghé Nguyén
Kim d3 hd tro thiét bj Lidar, thiét bi bay
UAV DJI M300 va thiét bi GNSS-RTK.
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NGHIEN CUU THIET KE MACH TAO MA CHO BQ PIEU HQP
BUS MAY CHU BAO MAT VA CAC THIET BI LUU TRU

Tran Canh Duwong
Truong Pai hoc Tai nguyén va Méi truong Ha Noi

Tém tit

SAN la mét mang luu trix toc do cao ding cho viéc truyén dit liéu giita cdc mdy chii
tham gia vao hé thong luu trit, ciing nhu giita cdc hé thong leu trit véi nhau. Piéu can
thiét d6 la ma héa div liéu tai bé diéu hop bus chil, trén toan bé két néi ciia mang SAN va
trén cdc thiét bi heu trit. Ma héa cé thé givip ngan chdn viéc ro ri ngau nhién hodc c¢é y
tai noi cé dwoc quyén truy cdp dir liéu va trén dwong truyén. Thiét bi biao mdt phan ciing
duge sir dung dé ting cuong cdc mé-dun bdo mdt phan cimg truyén thong trong vin dé
kiém sodt cach sir dung khéa va cung cdp méi trieong an toan cho cdc chire niang ma hoa.
Bai bdo dé xudt thiét ké mach tao ma cho bg diéu hop mdy chii bao mdt va cdc thiét bi
lwew triv, ho tro khd nang mdt md cho mé-dun nén tang dang tin cdy ma né bao gom viéc
tao s6 ngau nhién, tao khéa bat doi xvmg, ma héa/gidi ma bat doi ximg.

Twr khéa: Mang luu trit; B diéu hop bus may chu; Tao sb ngﬁu nhién; Tao khoa
bét ddi xtmg; M3 hoa/giai ma bat ddi xting; Thanh ghi dich hdi tiép tuyén tinh.

Abstract

Study on the design of a code generation circuit for a secure server bus adapter
and storage devices

SAN is a high-speed storage network used for data transmission between servers
participating in storage systems, as well as between storage systems. It is essential to
encrypt data at the host bus adapter, across the entire SAN connection and across the
storage devices. Encryption can help prevent accidental or intentional leaks where data
access is acquired and along the way. Hardware security appliances are used to augment
traditional hardware security modules in terms of controlling key usage and providing
a secure environment for cryptographic functions. The paper proposes the design of
a code generator circuit for secure server adapters and storage devices, supporting
cryptographic capabilities for the trusted platform module which includes random
number generation, asymmetric key generation; Asymmetric encryption/decryption.

Keywords: Storage area network; Secure Host Bus Adapter (SHBA); Random
number generation; Asymmetric key generation; Asymmetric encryption/decryption;
Linear Feedback Shift registers.

1. Mé dau trién khai hé thong phong thu, to chirc mo

C6 nhiéu nghién ciru vé an toan thong  hinh mang, thiét 1ap tudng Ita, str dung
tin trén thé gidi cling nhu Viét Nam, cac  cong cu phat hién va ngan chén xam nhép,
16i bao mat pho bién cta ing dung web ung dung phong chong vi rit va bdo vé
va cach phong chéng. Cac nghién cu may tinh ca nhan, thiét 1ap va cau hinh h¢

bao gom xac dinh cau tric tng dung web, théng may chi an toan gdm may chu ing
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dung web va may chu co so dir liéu, thiét
1ap co ché sao luu phuc hdi, van hanh an
toan. C6 mot s6 nghién ciru vé tin cong tir
chéi dich vu phan tan gdm cac giai doan
ctia cudc tin cong, kién tric tong quan cia
mang tan cong, bién phap phong chéng
tan cong tir chdi dich vu. Tan cong tir chdi
dich vu phan tan dugc phan loai gém tAn
cong lam can kiét bang thong hé thong,
tAn cong lam can kiét tai nguyén. Trén
thuc t& c6 mot s6 mé hinh thir nghiém,
céu hinh hé thong gém cau hinh Apache,
cu hinh MySQL hoic cai dit tuong loa
tmg dung web ModSecurity, thiét 1ap hé
théng Snort dé phat hién va ngan chin
xam nhap.

Quan tri cong nghé thong tin (CNTT)
cung cip kha ning quan 1y va kiém soét
CNTT bao gdom sap xép chién luoc, cung
cap gia tri, quan 1y tai nguyén, quan ly
hiéu suat va quan 1y rai ro. Chic ning
quan 1y rai ro nham xac dinh cac thu tuc
dé dam bao cac rui ro duoc quan ly day du
ddng thoi danh gia cac yéu té rui ro cua
cac khoan dau tu CNTT. Ngay cang nhiéu
cac giai phap mang duoc sir dung dé ting
cuong chirc nang quan ly rii ro cia quan
tri CNTT bao gdm quan 1y thong tin va
an ninh mang. Internet da phat trién dé
tr& thanh nén tang chung dé két ndi cac
doanh nghiép va cong dong trén toan thé
giéi. Truyén thong tin qua internet giita
cac hé théng va ing dung dugc ndi mang
tinh vi 12 mot tiéu chuén. Mot s6 nghién
ctru trude day da xac dinh sy can thiét cua
cac bi¢én phap bao v¢ trong vi¢c van hanh
cac hé théng ndi mang, quan 1y an ninh
thong tin va hé thong ndi mang l1a diéu
can thiét.

SAN (Storage Area Network) la mot
mang luu trix tbc do cao. Cac may chu

dugc két ndi trén SAN dé luu trit va truyén
dir liéu. Mot gidi phdp bao mat SAN dua
trén viéc st dung thiét bi bao mat phﬁn
cung (Hardware Security Appliance -
HSA) nhu mot giai phap bo sung nham
ting cuong ciac mo-dun bao mat phan
cung (Hardware Security Module - HSM)
truyén thong trong van dé kiém soat cach
sir dung khoa va cung cp méi truong an
toan cho cac chirc nang ma hoa. Nhom
nghién ctu gém Adrian Baldwin va
Simon Shiu tir phong thi nghiém Hewlett
Packard, tai Bristol, Vuong qudc Anh da
cong bd giai phap ma hoa va trao ddi khoa
trong h¢ thong mang luu tritr SAN.

DPdi v6i bao mat mic ciu tric, dia
dugc phan chia dia thanh cac vung. Sau
d6 cac vung nay duoc phan tach trén co
s& cAu tric chuyén mach SAN. Phéan viing
cung dugc thuc hién trong céc thiét bi
chuyén mach, phan ving mém dugc thuc
hién trén may chu. Céac ky thuat bao mat
trén co sO phan tach dir li¢u tai thiét bi co
thé chan truy cap trai phép dit liéu [2, 3].
Tuy nhién, hé théng van con nhuoc diém,
d6 1a quan tri vién co thé ciu hinh lai hé
thong SAN tir 46 ké dot nhap co thé thém
mot may phu co quyén truy cap dir liéu
trai phép. Mat khac, dir li¢u khong duogc
mi qua dudng truyén cap quang gitra cac
hé théng luu trit va may chii do d6 co thé
that thoat, sai 1éch. Hon nita, hé thong luu
trlr trong trung tam dir li¢u va trén cac ban
sao luu c6 lién quan khong dugc ma hoa
dan dén kha nang bi ro ri.

2. Thiét bi bio mat phén cimg

Mo-dun bao mat phan cing (HSM)
hd tro viée bao vé cac khoa tranh tiép xuc
voO1 hé théng bén ngoai, bao v¢ viéc tao,
luu trir va st dung khoéa. HSM thuong
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thuc hién cac hoat dong ma hoa ma chua
chu trong viéc bao dam viéc khi st dung
cac khoa [5].

Thiét bi bao mat phan cting (HSA)
c6 thé dam bao viéc quan 1y cac khoa

Nghién ciru

va ma hoa. HSA c6 chltc nang ma hoa,
bao gdm bd xu ly chung, bd nhd va
ddng ho (clock). Hinh 1 thé hién so do
md ta ung dung bao mat cua thiét bi
bao mat phan cing.

Ung dung logic

M3 &ng dung
quan trong
bao mat

Dt liéu
irng dung

M4y chu Thiét bi bao N
(Server) mat phan cirng Co s dit ligu
(HSA)

Hinh 1: So dé mé t itng dung bdo mdt cia thiét bi bdo mdt phén cieng

Cac dich vu ¢ thé hoat dong trén
nén tang HSA véi it kha nang bi 16i va rd
ri cau hinh. Thiét ké phan cing bao gom
cac b xu ly mat ma, giai ma céc khoa
trong céac thanh ghi.

Hiéu suét thuc thi dugc t6i uu khi vide
mi hoa va giai ma duogc thyc thi tai bo diéu
hop bus may chu (HBA). Trong khi d6
viéc quan 1y cac khoa, quan 1y quyén truy
cap vao dir liéu, co thé dugc thuc thi (tach
ro1 cac may chu, thiét bi chuyén mach va
dir lidu tai diém thuc thi (diém quan 1y),
12 mot cong thong tin 1y tuong dé thay doi
chinh sach va kiém tra chit ché cac yéu
cau. Hinh 2 biéu thi so d6 hé thong SAN
v6i cac diém kiém soat ma hoa bo sung.

Server

Storage
Pool

Hinh 2: So do hé thong SAN véi cdc diém
kiém sodt mda héa bo sung

Bo diéu hop bus mdy chu bao mat
(SHBA) dam bao tin cdy cho tat ca dir
lidu dugc dinh tuyén qua né. Thanh phan
dang tin cdy nay can phai c6 kha ning ma
héa nhanh dam bao thong lugng di licu
cao cling nhu tao khoa va luu trit khoa.
Pon vi co ban cua dir li¢u s€ phu thudc
vao thuat toan ma hoda cu thé. Dix liéu
dugc doc trong cac khéi 128 bit [1]. Cac
khoa ma hoa dugc st dung khong phai
la khoa phién va dir liéu dugc ma hoa cod
kha ning van con trén dia trong nhing
khoang thoi gian dang ké. Do d6, cac
khoa nay phai dugc kiém soat can than
va giam thiéu toi da viéc ro ri thong tin
khoa. Luu trit mot sb khoa xac dinh cho
mdi khdi dia sé tao ra sb lugng 16n cac
khoa va viéc xac dinh khoa thich hop cho
khdi @6 tré nén khé khan hon. Nguoc lai,
khi str dung mot khoa duy nhit cho toan
bd phan doan céc bit dit liéu chung c6 thé
duoc phat hién khi phan tich. Thay vao
do6, khoa lich trinh sir dung dugc tao dua
trén viéc st dung dia chi khéi dia Block
address dé bién d6i tham sé bi mat phan
doan Segment secret. Viéc bién d6i dua
trén ham bam nén khé c6 thé truy ngugc
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lai tham sd bi mat ban dau ngay ca khi
khoa cho mot sb khéi dia bi hong.

Theo co ché ciia HSA, ci qué trinh
anh xa va ma hoa/ giai ma dugc thuc hién
bén trong phan ctng do d6 tham s6 bi mat
khong bao gio bi 16 ra ngoai khi phan cimg
duoc bao vé. Viéc quan 1y phan phdi cac
tham s6 bi duoc kiém soat chit ché. Néu
quan tri vién dinh cAu hinh lai hé théng
luu trit dé c6 quyén truy cap vao dir lidu
thi hanh dong dé sé dugc ghi lai.

3. Ma hoa dir liéu

Mot trong nhiing van dé quan trong
trong bao mat cho mot mang do 1a tach bi¢t
quyén truy cap vao dit liéu. Do d6 ngudi ta
can ma héa dit liéu tai bo didu hop bus chu
(HBA) va trén cac thiét bi luu trir. M3 hoa
c6 thé gitip ngdn chin viée ro ri ngiu nhién
hoic ¢ v tai noi c6 quyén truy cap dir lidu
va trén dudng truyén. Cac khoa giai ma chi
c¢6 thé truy cap duoc trong mot bdi canh
dugc ty quyén. Cac file ma hoa khong thé
doc duoc. Quan 1y an toan viéc phan phéi
va su dung cac khoéa ma hoa cho HBA la
mot van dé can quan tdm dung muc.

SAN (Storage Area Network) 1a mdt
mang luu trir tdc do cao dung cho viéc
truyén dir liéu giita cac may chu tham
gia vao hé thong luu trit, cling nhu gitra
cac hé thong luu trir v6i nhau. Piéu can
thiét d6 1a ma hoa dit liéu tai bo didu hop
bus chu (HBA), trén toan bo két ndi cua
mang SAN va trén cac thiét bi luu trir. Ma
hoa cé thé gitp ngan chin viéc 1o ri ngau
nhién hodc ¢b ¥ tai noi c6 dugc quyén
truy cap dit liéu va trén duong truyén.

Lién két nén tang dién toan tin cay
(TCPA - The Trusted Computing Platform
Alliance) ap dung pham vi rong rai cua
nén tang may tinh bao gdbm cic may chu,

cac ung dung va dién thoai di dong. Vi
du mot may tinh ca nhan c6 thé st dung
24 gio trong ngdy duoc nbi mang cuc bo,
mang intranet, internet.

Muc dich ctia TCPA nhim bdo vé viéc
tAn cong phan mém tir nén tang (platform).
Dbi v6i nguoi ding cuc b va ngudi ding
tlr xa viéc bao vé tan cong phén mém la
can thiét. Nén tang c6 thé kiém tra chir ky
trén mot 6 dia méi hodc ing dung khong
thudc danh sach dugc phé duy¢t va ghi sy
kién chi khi chir ky khong xuét hién trong
danh sach dugc phé duyét [7].

Mot mo-dun nén tang dang tin cay
(TPM - The Trusted Platform Module) c6
cac kha nang mat ma sau day:

- Bam (HSAI - Hashing)

- Tao sb ngau nhién (RNG - Random
Number Generation)

- Tao khoa bat d6i xtmg (Asymmetric
key generation)

- Mi hoa/giai ma bat d6i xung
(Asymmetric encryption/decryption)

Hinh 3 13 so dd mé ta nén tang dam
bdo tin cdy.

Hinh 3: So' d6 mé ti nén ting dim bdo tin cdy

Céng duoc du dinh cho céac khoa dé
ma hoéa file va ban tin ma, cac khoa dé
ky dit liéu va cho bi mat dugc uy quyén.
Mot CPU c¢6 thé chira khoa déi xing tir
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mot mo-dun nén tang tin ciy (TPM - The
Trusted Platform Module) va st dung né
dé xay dung ma chuyén dir liéu dén mot
TPM va yéu cau TPM ky dir liéu. Cong
hoat dong nhu mot chudi cua céac thao tac
phén biét trén nhirng bi mat riéng.

Mot dic diém quan trong cua nén
tang tin cay d6 1a mot ddi tuong duoc bao
vé TPM c6 thé bi niém phong dén trang
thai phan mém dic biét trong nén tang.
Khi déi tuong duoc bao vé TPM duoc tao
ra thi phan mém phai ton tai néu bi mat
duoc phat hanh. Khi TPM mé mot dbi
tuong dugc bao vé TPM (trong TPM va
an khoi ché 6 xem) thi TPM s& kiém tra
su pht hop cua trang thai phan mém hién
tai so voi trang thai phén mém di néu.
Néu dung nhu vay thi TPM cho phép truy
cap dén bi mat. Néu chiing khong phu hop
thi TPM tir chéi truy cap dén bi mat [7].

Hinh 4 13 So d6 mb ta hé thong phan
cap luu tri.

TPM
Protects (Stored Intemally )

P storage Root Key (Asymmetic key)

Protects (Using encryption)

P FP storageKeys
l Protects (using encryption)
] B sooeier

Asymmetric Authorization Protects (using encryption)
key secret Secret .
(signs data) Symmetric key

" Asymmetric Keys
_ TPM Protected Objects

Hinh 4: So do mé ti hé thong phan cip
luu triv
4. Thuc hién ma héa biang chudi
gia ngiu nhién
Chudi gia ngau nhién dugc tao boi
thanh ghi dich hi tiép tuyén tinh (LFSR
- Linear Feedback Shift Registers) [6].

Nghién ciru

Mot thanh ghi dich hdi tiép tuyén tinh m
tang dugc mo ta bang da thirc m bac co
thé tao chudi m tuan hoan véi chu ky 2™
- 1. Céc da thirc nay dugc biéu dién bang
mot vecto nhi phan ¢ = [cm, cm-1, ..., cl,
c0] hoac ky hi€u véi vecto bat phan. Vi
du f(x) = x*+x3+x>+1 la mot vecto nhi
phan 101101 hoic bat phan 1a 2D. Chudi
m théa man dic tinh cin bang va dic tinh
d6 dai chay, khién chung c6 vé ngoai ngiu
nhién. Pac tinh can bfmg thé hién x4c suét
xudt hién bit ‘0’ va bit ‘1’ 1a gan bang
nhau. Mot bude chay duge dinh nghia la
mot nhom bit cung loai (‘1” hodc ‘0) lién
tiép ton tai trong day. Do dai bude chay 1a
s6 bit trong mdi budc chay. Pic tinh chay
trong diy gid ngiu nhién phai thoa min
1a trong mot chu ky cua diy sb tong quat
c6 1/2" s6 budc chay co do dai 1a n. Tu
mot diy gia ngiu nhién da c6, néu ta dich
chuyén theo cach dich di lan luot timg vi
tri bit sang phai hodc sang trai, ta sé thu
dugc ddy m méi co sd phan tir tring hop
va khong trung hop véi ddy ban dau. Him
ty twong quan cua day gia ngau nhién c6
dang gﬁn nhu 1a 2 muec, voi gid tri dinh tai
tré 14 0 1a dinh va tai cac vi tri khac 1a rat
thap. Pay la thudc do quan trong nhat dé
danh gia do gidng nhau cua diy véi cac
bude dich cia nd, véi ham ty twong quan
duoc xac dinh nhu sau:

.. N, 7=0
R(D=234 :c %0

Trong d6 8,=(-1)" e {+1, -1}, a_e€
{1,0}, c la mot gia tri nho.

Hinh 5 mo ta mach tao chudi m st
dung ciu hinh Fibonacci.

Tap chi Khoa hoc Tai nguyén va Méi truong - S6 46 - nam 2023

79



Nghién ciru

m-1 m

Hinh 5: So' do mé ti mach tao chudi m sir dung ciu hinh Fibonacci

Tu tuwong quan 1a thudc do mic do
gidng nhau gitra mot trinh tu va céc trinh
tur thay doi theo thoi gian ctia nd. N6 ¢o
thé duoc st dung dé dy doan diém bat dau
ctia chudi PN bang cach phat hién dinh.
Pé dam bao ham tu tuong quan (ACF -
AutoCorrelation Function) t6t cua phép
xen k&, trinh ty PN duoc anh xa truc tiép
vao b xen ké& [3].

Céac budc mi hoa bang Matlab nhur
sau [8]:

- Chon mdt da thirc nguyén thuy

- Tao day PN tuong ung véi da thuc
nguyén thiy da chon. Luu trit tat ca S - 1
day dich chuyén cua chudi nay. Tao mot
chudi PN ¢4 dd dai S =2 - 1 cho mdt s6
nguyén m bang cach sit dung mot thanh
ghi dich chuyén phan héi tuyén tinh véi
cac két nbi phan hdi duge xac dinh boi
mot da thic nguyén thuy bac m trén
truong Galois GF(2).

- N&6i thém bit “0” tai cubi mdi diy
dich chuyén tir diy ban dau nham thoa
mén tinh can bang giita s6 lugng bit “1”
va s0 luong bit “0” trong chudi nay.

- Tim cac cum (lan chay) c6 it nhat
hai bit “1” lién tiép.

- Luu trilr vi tri ciia cac bit “1” cua
cac cum.

- Giira hai bit “1” lién tiép chén mot
bit “0” tir vi tri gan nhat.

- Luu vi tri hoan ddi.

- Tiép tuc cac budc tir 6 dén hét
trinh tu.

- Luu trix cc vi tri hoan doi, ching ta
c6 mot day hoén vi truc giao.

5. Két qua va thao luan

Bai viét nay trinh bay giai phap ting
cudng bao mat trong hé théng SAN trén
co s6 xay dung cach thire ma héa va so dd
quan 1y khoa hiéu qua dong thoi sir dung
HSA nhiam bao vé khéa va luu cac quy
trinh kiém soat viéc su dung khoa trén co
so thuc thi cac chinh sach tuong ung [4].
Giai phap dam bao céac dich vu chinh thuc
thi trong phan ctng an toan. Tuy giai phap
nay phai thém hé théng phan cting, thém
chi phi nhung cho phép viéc ma hoa dir
liéu dugc thuc hién tu dong.

Trong qué trinh tao ma, tac gia lya
chon day phi tuyén co do dai 16n, do phirc
tap cao va ham tuong quan tot. Do phic tap
ctia mot s6 ddy duoc thyc hién bang phuong
phap 16ng ghép phi tuyén cac day tuyén tinh
duoc tao boi bo thanh ghi dich phan hoi
tuyén tinh. Ttr d6 dua ra lya chon day c6 do
phiic tap cao nhat, thyc hién tinh toan cac
gia tri 10ng ghép, danh gia day di tao.
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Pé thuc hién mi hoa, trong bai bao
nay tac gia phan tich, dé xuit va mé phong

Nghién ciru

Dé tao mot day m c6 do dai N =2" -
1, ta biéu dién da thirc nguyén t6 h(d) bac

mg dung cdu triic xen k& bang thanh ghi m c6 dang nhu sau:

dich chuyén phan hdi tuyén tinh.

h(d)=hy+h,dhyd>+.. +h,d™ +h, d™= Z hd

Da thirc nay dua ra mét thanh ghi
dich phan hdi tuyén tinh (LFSR) nhu biéu
dién trong Hinh 6 gdm m khéi biéu dién
cho cac phan tr nhé hay cac thanh phan
flip-flops (cac phan tir tao tré 1 chu ki xung
nhip), mot phﬁn ttr nhG ¢6 thé nhé gia tri
‘0’ hodc ‘1”. Tai mdi thoi diém truyén, gia

D

v
o
v

i=0
trj trong cac phan tir nhd duoc dich sang
phan tir bén phai va cac phan tr nhé phan
hdi theo dang cua da thic h(d) 1a cong va
phan hoéi dén phan tir bén trai. Phép tinh
tong 1a duoc tinh mo-dun 2, twong dwong
voi phép tinh XOR trong mach dién tu.

v
W)
\J

A 4

D

Hinh 6: Thanh ghi dich phén héi twong dwong h(d)

Théng ké s luong da thirc nguyén

td co bac m dugc thé hién theo bang sau.

Bac Do dai chuoi So lwgng da
(m) (N=2"-1) thire
3 7 2
4 15 2
5 31 6
6 63 6
7 127 18
8 255 16
9 511 48
10 1023 60
11 2047 176
12 4095 144
13 8191 630
14 16383 756
15 32767 1800
16 65535 2048
17 131071 7710
18 262143 7776

M phéng chudi PN véi m = 7 (da
thirc X’ +x°+1)

clear all; close all; x1=[1 1 1 111
1]; nl=length(x1); len1=2"nl1-1; p1(1,1)
= x1(1,1); z1 = x1; for yl = 2 : lenl
x1=z1; fori=1:nl if (i==1) z1(1,i) = xor
(x1(1,6),x1(1,7)); else z1(1,1) = x1(1,i-1);
end end pl(l,yl)=z1(1,7); end subplot
211; stem (p1);
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Nghién ciru

b L

0 20 40 60

Thanh ghi dich chuyén phan hoi
tuyén tinh c6 bac m = 7 twong ung véi
chudi PN c6 chu ky 127 bit.

a) Simulate PN series with m
(polynomial x*+x*+x*+x?+1)

M6 phéng chudi PN véi m = 8 (da
thire X3+x*+x>+x?+1)

8

clear all; close all; x1=[1 1 1 1 1
1 1 1]; nl = length(x1); lenl = 2*nl-1;
pl(1,1) = x1(1,1); z1 = x1; for yl =2 :
lenl x1=z1; fori=1:nlif i==1) z1(1,1)

1 ST

08

0.6

0.4

0.2

80 100 120 140

= xor (x1(1,2), xor (x1(1,3), xor (x1(1,4),
x1(1,8)))); else z1(1,1) = x1(1,i-1); end
end pl(1,y1) = zI1(1,8); end subplot 211;
stem (pl);

Thanh ghi dich chuyén phan hoi
tuyén tinh c6 bac m = 8 twong ung véi
chudi PN c6 chu ky 255 bit. Tuy theo nhu
cau thyc té ta c6 thé mo rong voi gid tri
m 16n hon s€ c6 dong PN ¢6 chu ky 16n
2m™-1).

Sau khi chay chuong trinh mé phong,
ta co két qua nhu sau.

.
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Day hoan vi truc giao dugc mo ta theo bang sau:

Vi tri bit 1[21314[5][6|7[8[9[10]11]12]13]14|15]16[17|18]19[20/21{22|23
Gia tri bit LI {111 [1]0[0[1]0[0O]O]JO|[T][O]1T[O]O]1[T1]]1
Vitribitmdi |1[{3[5|7][9[11[13[15(2]4[17] 6|8 |10]12]19]14]21|16]18]23]25]27

Vi tri bit 24125(26(27)28129(30(31[32(33[34|35|36|37[38[39[40[41]42]43 |44
Giatribit [[1[1[0[1]0]1[O0O]1]O[1[1]1]0J0]O]O[O[1]1]0]O
Vitribitmdi |[29]31]20]33]22|35/2437[26(39[41[43]128]30(32]34[36/45|47[38[40

Véitt“ 239240 | 241|242 | 243 | 244|245 | 246 | 247 | 248 | 249|250 | 251 | 252|253 | 254 | 255 | 256
Gia | ol lololol il tloltlololololo
tri bit
Vi tri

bit | 241238 (243(245(240|242|244 247|249 1251|253 (246 (255|248 (250|252 (254|256
moi

Day Gold c6 thé duge cu tao tir bat ki cip ddy m nao. Goia={a },b={b } la
mot cap ddy m c6 chu ki N =2m - 1 duoc sinh ra tir cac da thirc nguyén to h (d) va h,(d)
¢6 bac m. Tap hop Gold ki hiéu 12 G(a,b) duoc cau tao nhu sau:

G(a,b)={a,b,a®b,a®Tb,a®T’b,...,ad®T" 'b}

Trong do, T 1a phép dich day, G(a,b) chta N +2 =2"+ 1 day co chuki N=2m- 1.
Hinh 7 hién thi so d0 mach tao day Gold.

{an}

Y

A

()
NG

» D » D

{bn}

Hinh 7: So do mach tao diy Gold
Phan cung co thé duoc thuc hién Hinh 8. Véi so do léng ghép nay, viéc
dé tao day phi tuyén theo phuong phap thuc hién tao day phi tuyén c6 thé dugc
16ng ghép. So dd mach tao diy 16ng thuc hién trén cic phan cing nhu FPGA
ghép phi tuyén duoc biéu dién trong hay cac chip xir 1y.
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Hinh 8: So dé mach tao diy long ghép phi tuyén

An toan cua thong tin phu thudc hai
yéu t6 d6 1a khoa ma va thut todn ma
hoa. Trong thuong mai di¢n tir cac thuat
toan ma hoa thuong duogc cong khai, do
do6 do an toan cua thong tin chi phu thudc
vao do an toan cua khoéa ma. Trong hé
mat dung khoa gia ngau nhién, hé thong
s& cung cdp mot sb ngdu nhién ban dau
(key seed - mam khoéa) cho thuét toan sinh
khéa dé tao ra khoa ma cho mdi phién lién
lac. Trong qua trinh ma hoa thuat todn ma
hoa s€ tao ra khéa ma dich cho phién lién
lac d6. N61 mot cach khac, do an toan cua
hé théng s& phu thudc vao mam khoa va
thuat toan sinh khoa. Dé chéng lai cc tin
cong vét can nham tim khoa dang, khong
gian mam khoa phai da 16n va viéc chon
mam khoa dé sinh khoa phai hoan toan
ngau nhién. Gia str 46 dai mam 1a n thi
luc lwong khong gian mam s& 1a 2" khoa
mam. Cac ma gia ngiu nhién trong bai
béo nay dap tmg duoc yéu cau vé do dai
ctia mam khoa bang cach ting bac cua da
thirc sinh khoa.

6. Két luan

Thiét bi bao mat phan cing cé thé
dam bao viéc quan 1y cac khoa va ma
hoa. Higu suét thuc thi duge toi vu khi
viéc ma hoa va giai ma dugc thyuc thi tai
bd diéu hop bus méay chu. Bo didu hop
bus may chu bao mat (SHBA) dam bao

tin cay cho tat ca dir liéu duoc dinh tuyén
qua n6. Thanh phan dang tin cay nay can
phai c6 kha nang ma hoéa nhanh dam bao
thong lugng dir liéu cao cling nhu tao
khoéa va luu trir khoéa. Bon vi co ban cua
dir liéu s€ phu thudc vao thuat toan ma
hoa cu thé. Mot trong nhiing van dé quan
trong trong bao mat cho mot mang do la
tach biét quyén truy cap vao dit liéu. Do
do nguoi ta can ma hoa dir liéu tai bod
diéu hop bus chi1 va trén cac thiét bi luu
trit. Ma hoa c6 thé gitip ngin chin viéc ro
ri ngau nhién hodc ¢6 ¥ tai noi co quyén
truy cap dir lidu va trén duong truyén.
Cac khoa giai ma chi c6 thé truy cap
duogc trong mot bdi canh duge uy quyén.
Cac file ma hoa khong thé doc duogc. Bai
béo dé xudt thuc hién ma hoa béng chudi
gia ngau nhién cho bo diéu hop bus may
chu dong thoi 1ap phin mém mé phong
xdy dyng mot s6 mach tao chudi gia
ngau nhién bac m. Nhu viy trén co s&
cac chudi gia ngiu nhién bac m ta c6 thé
ning cao do phirc tap ctia ma bang cach
tang bac m, mat khac co thé tao cac to
hop tao nén diy Gold tir d6 ting sb lugng
ma theo nhu cau thuc té.
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NHIET PO VA PQ CAO TANG POI LUU TAI KHU VUC

VU GIA - THU BON XAC DINH BANG SO LIEU GNSS-RO
Trinh Thi Hoai Thu', Nguyén Vin Quang'
Nguyén Thanh Tung', Ngé Thi Phuwong Thio?
'Truong Dai hoc Tai nguyén va Méi truong Ha Noi
Trudng Pai hoc Mo - Dia chat
Tém tit
GNSS-RO duwoc goi GNSS v6 tuyén che khudt la mot ky thudt vién tham vé tinh,
trong dé cdc vé tinh GNSS truyén tin hiéu di qua bau khi quyén cia Trdi dat sé bj khiic
xa va dwoc nhdn boi mét mdy thu GNSS trén vé tinh quy dao trdi dat thap (LEO). GNSS-
RO cung cap ho so khiic xa khi quyén chinh xdc. Ky thudt vé tuyén che khudt RO la mét
ky thudt méi dwoc danh gid cao va dwoe réng rdi dé nghién ciru bau khi quyén Trdi
dat. Trong nghién ciru ndy tdp trung vao viéc img dung GNSS-RO dé wéc tinh nhiét dg
va dé cao tang doi luu la nhitng théng sé khi quyén quan trong cho khu viee Vu Gia - Thu
Bon. Dir liéu GNSS-RO st dung tir cdc chwong trinh GRACE, MetOP va COSMIC tir
thang 1 nam 2008 dén thang 12 nam 2012. Két qua tinh toan xac dinh nhiét do vao do
cao tc”ing doi luu trong khu viee co gia tri 16,426 = 0,440 km va 195,5 = 1,8 K.
Tir khéa: GNSS-RO; o cao; Nhiét do; Tang dbi luu.
Abstract
Determine the temperature and altitude of the troposphere by using GNSS radio
occultation data in Vu Gia - Thu Bon
GNSS-RO is an active limb sounding technique, in which GNSS satellites transmit
signals passing through the Earth’s atmosphere and received by a GNSS receiver on
low earth orbiter (LEO) satellite. GNSS- RO provides accurate atmospheric refractivity
profiles. The RO technique is a highly appreciated and widely used new technique for
studying the Earth’s atmosphere. In this study, we focus on applying GNSS-RO data
to estimate troposphere temperature and altitude, which are important atmospheric
parameters for the Vu Gia - Thu Bon area. GNSS-RO data used from GRACE, MetOP
and COSMIC programs from January 2008 to December 2012. Calculation results
determine the temperature into the troposphere altitude in the area with a value of
16.426 + 0.440 km and 195.5 £ 1.8 K.

Keywords: GNSS-RO; Altitude; Temperature; Troposphere.

1. Giéi thi¢u dat voi d6 phan giai doc cao va pham vi
GNSS-RO duoc goi GNSS vé tuyén bao phu 9t02‘1n cau phuc vu cho ngl}iér} cuu
khi quyén va khi tuong cua Trai dat [2,
3]. Tin hiéu GNSS tham nhap vao bau khi
quyén cua Trai dit va sau d6 dugc vé tinh
duong GNSS (QPS) do cac v¢ tjnh qQuy LEO thu duoc. Tin hidu bi bé cong trong
dao Trai dat thap nhan dugc d€ md td qu4a trinh thAm nhap do gradien khuc xa
bau khi quyén va ting dién ly ciia Trai khi quyén mot ham cua cac thong sé khi
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quyén nhu ap suat, nhiét o, hoi nuéc va
gbc udn cua tin hiéu duge xac dinh [4, 7].
Khi biét gdc udn cua tin hiéu, vi tri va van
toc cta vé tinh LEO va v¢ tinh GNSS thi
c6 thé truy xuét cac thong s khi quyén.
K¥ thuat RO c6 nhiéu wu diém nhu pham
vi bao phu toan cau, do phan giai doc cao
va tinh 6n dinh 1au dai, bu dép cho nhing
thiéu sot cua cac phuwong phap quan sat
truyén théng [7]. Bén canh do, ving 15i
ctia k¥ thuat RO dé do khi quyén 1a tir 7
dén 25 km hoan toan phu hop véi viée xac
dinh nhiét 46 va do cao cua tang dbi luu.

Nghién ctru nay tép trung vao viéc
ung dung GNSS-RO trong ky thuat quan
trac khi quyén dé tinh nhiét do - d6 cao ting
dbi lru cho Vu Gia - Thu Bon theo phuong
phép ti ¢ troi. Viéc xac dinh nhiét 46 va do
cao tang ddi luu cho ca 3 hé thong GNSS-
RO d6 la GRACE, MetOP va COSMIC tur
ndm 2008 dén nam 2012 trén luu vue Vu
Gia - Thu Bén. Dit liéu tang ddi luu cua
khu vuc duge xac dinh dya trén két qua
tinh trung binh cta 3 hé thong.

2. Phwong phap xac dinh nhiét do
va do cao tang doi lvu bang GNSS-RO

Ky thuat GNSS (RO) dua trén céc
phép do tan s6 kép chinh xac duoc thyc

Nghién ciru

hién boi bo thu GNSS trén vé tinh tim thap
(LEO). Anh huéng cta tang ddi luu 1én tin
hiéu GNSS duoc chia thanh hai phan.

Thanh phan thi nhét 13 sy giam toc
do lan truyén cua tin hi¢u GNSS trong
vung ¢6 mat d§ hitu han so vdi vung cod
mat do trong chan khong, dan dén tang
thoi gian tin hiéu dén dugc may thu. Sy
gia tang thoi gian niy c¢6 thé dugc biéu thi
bang d6 dai dudng truyén vuot qué, dan
dén d6 tré quang hoc.

Thanh phan thi hai lam tin higu di
theo dudng cong thay vi dudng thang do
tac dong khuc xa cia mat do thay doi cua
khi quyén (dinh luat Snell) din dén do
tré hinh hoc. Do hién tuong khuc xa, cac
tin hiéu GNSS ma cac v¢ tinh LEO nhan
duoc s& bi tré va duong di tia ctia chiing
hoi bi cong khi di qua céac 16p khac nhau
ctia khi quyén. Su cham tr& trong tin hiéu
nhan dugc boi vé tinh LEO dugc quan sat
12 mot sy khac biét vé pha va bién do, tir
d6 su tré pha dugc dao ngugc véi hién
tugng khic xa khi quyén bang cach st
dung phép bién d6i Abel. Tin hiéu GNSS
s€ bi bé cong tir may phat GNSS va vé
tinh dia tinh khi tin hi¢u di qua bau khi
quyén va tang dién ly cua Trai dat.

Hinh 1: So' db hinh hoc ciia GNSS-RO [6]
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Theo nguyén tic ctia Bouguer tin
hiéu truyén qua moi trudng dugc xac dinh
theo cong thirc:

rn(r)sing = a = const

(1)

Trong do: r 1a khoang céch tir tam
ciia duong cong cua khi quyén, n(r) la
chiét sudt 1a goc cla tia ti va vector chi
t61 tim dudng cong a. Tai diém thap nhat
cua quy dao r, goc @=90° va (1) thanh

2)

Phuong trinh (2) rat hitu ich khi xac
dinh phép do do cao phd bién lién quan

rn(r)=a

dén diém tiép tuyén: Do cao tiép tuyén cua
duong thang (SLTA). SLTA Ia chiéu cao
ciia mot dudng thang tudng tuong gitra
mady phat va may thu, dugc do tai r. Nhu
vay, SLTA bang 0 c6 nghia 12 duong ngdm
giita cac vé tinh tiép tuyén v6i bé mat Trai
dat va SLTA 4m c6 nghia la duong ngim
nam dudi bé mit Trai dat.

Gia dinh vé hinh hoc quang hoc cho
phép chung ta mé ta goc udn cua mot tia
bang cach st dung bién ddi Abel. Gia st
tia di qua mdt vat thé doi xtng hinh cAu
¢6 tinh chit khic xa dugc mo ta bai n(r),
goc udn duge xac dinh [6]:

a(a) =—2a Ldn !

dr 3
;ndr ¥ n(r)? —a® ©)

Tuong tu nhu vay, néu cho trude goc

udn a(a), bién d6i Abel, chiét suat dugc
xac dinh theo cong thtic [6]:

Lf_a@

2 2
Taqa —a

Ching ta co thé xac dinh duoc:

n(a,) =ex

(4)
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__ 4%
- n(a)

Mot diéu quan trong can luu ¥ rang
khi thao luan vé khi quyén thi cong dong
cac nha khoa hoc thuong noi toi khic xa
N thay thé cho chiét suat n va chung co
mdi quan hé nhu sau:

N=n-1).10°
Céac thong sb khi quyén nhu nhiét
do, ap sudt va mat do khong khi duoc
tinh toan tir d6 khuc xa N dugc thé hién
bang phuong trinh:

()

Trong do: P, va P lan luot 1 4p suat
riéng phan ctua khong khi kho va hoi nudc
tinh bang (mbar); Z . VaZ lacaché sd nén
khong ly tudng tuong Ung, & trang thai khi
ly tuéng hé sO nén 1a béng mot; T 1a nhiét
d6 khi quyén tinh bang K. Cac gia tri tiéu
chuan cho céc hé sb trong biéu thirc (5) 1a
K, =77,643 K/hPa, k,=3,75463-105 K2/hPa,
va k,=71,2952 K/hPa va h¢ s6 nén co thé
nho hon té1 0,05 % so vai hé so6 don vi trong
cac phan dic hon ctia bau khi quyén [1].

Thanh phan thtr nhat phia bén phai
ctia phuong trinh (5) xét trong diéu kién
khi quyén trung tinh kho, phu thudc chu
yéu vao khong khi kho va ciing 13 thanh
phan khong ludng cuc cia hoi nude. Tur
thanh phan nay, cdc mat cit thang dung
vé nhiét do va ap suat tir tin hiéu GNSS
duoc xac dinh.

Thanh phan thir hai va thi ba phia bén
phai ctia phuong trinh (5), duoc goi 1a thanh
phén uGt hodc 4m, phu thudc vao thanh phﬁn
ludng cuc clia hoi nude. Khi ¢ am khong
dang ké, s6 hang thir hai va thir ba ¢ vé phai
trong biéu thirc (5) bién mat va & trang thai
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khi Iy tuong, do khuc xa ti 1€ thudn véi mat
do khong khi. St dung phuong trinh cia
trang thai dbi v6i mot loai khi Iy tuong va
gia sir trang thai cAn bang thuy tinh, biéu
dd ap suit kho thu duoc bang cach tich hop
mot phién ban ctia phuong trinh thity tinh tir
mdt ranh gidi phia trén noi ap suat duoc gia
dinh 1a da biét:

dinP  g(H)N(H)

dH ~ Rk,P(H)

(6)

O day, H 1a do cao muc nudc bién
trung binh, g(H) 1a gia téc trong truong
va R 12 hing s6 khi ddi véi khong khi kho.
Nhiét d6 kho duge tinh tir ap suit kho va
do khuc xa quan sat dugc (s dung phuong
trinh (5) va bd qua thuat nglr “uét”).

Sau khi x4c dinh dugc nhiét d¢ ting
ddi luu doc theo chiéu cao viée trich xuét
do cao cua tﬁng ddi luu o thé duogc xéac
dinh. P cao tang dbi luu duoc xac dinh 1a
d6 cao ctia khoang lang tang ddi luu (khu
vuc ranh gidi giita tang dbi luu va ting
binh luu). Viéc do su thay ddi nhiét do theo
do cao trong ting ddi luu va ting binh luu
gitp nhén ra vi tri cia khoang ling d6i luu.
Tai ting d6i luu thi nhiét 46 giam theo d6
cao nhung nguoc lai, trong ting binh luu
thi nhiét d6 ban dau giit & muc khong doi
roi sau do lai tang 1én theo do cao. Khu vuc
ctia khi quyén ma ti 1¢ giam nhiét thay doi
dau tir duong (tang ddi luu) sang 4m (ting
binh luu) dugc xac dinh nhu la khoang
lang d6i luu. Vi thé, khoang ling ddi luu
13 16p nghich nhiét va & day chi c6 rat it su
pha tron giita hai tang ctia khi quyén.

Tir miat cat doc ctia nhiét do tang dbi
Ivu, do cao tr:fmg ddi luu duge xac dinh
dua trén dinh nghia nhiét duoc cung cap
bot WMO [8]. WMO dinh nghia d¢ cao
cla tang d6i luu 1a “muic thip nhat ma

Nghién ciru

gradient nhiét do giam xubng con 2 K/
km hodc it hon, voi didu kién toc do giam
di trung binh giita mirc nay va tat ca cac
muc cao hon khac trong vong 2 km khong
vuot qua 2 K/km”. Ngoai WMO, cling c6
mot $6 dinh nghia khac vé do cao t?mg
dbi Iuu tap trung vao hanh vi ctia cac dai
luong dong luc hoc hodc cac thay ddi vét
cua khi. Tuy nhién, phuong phap dugc str
dung phd bién nhét dé xac dinh vi tri cta
tang d6i luu van 14 tiéu chi cia WMO.

Can luu ¥ rang su suy giam nhiét do
& murc ngudng cia WMO ¢6 thé xay ra &
nhiéu vi tri d6 cao khi quyén (dac bi¢t trén
cac vung vi do trung binh, vung cuc va
tham chi ca ¢ vung nhi¢t déi) nhung ¢ day
chi xem xét dén vi tri c6 gradient nhiét do
thip dau tién. Toéc do suy giam nhiét do
duoc tinh tir 500 hPa dén 70 hPa, tuong
ung voi do cao trung binh khoang 6 km va
19 km, va dugc dua ra boi [5]:

_8_T_ Ti+1 _Ti

T =
(Z) Oz

Zin T % @)
Trong do: T va z lan luot 1a nhiét
do va do cao trén muc nude bién. Theo
WMO (1957), néu (T,) > T, trong d6
Tyno = -2K/km, thi cac di€u kién sau can
xem xét:
- Téc d6 suy giam nhiét do trung binh
gittaz va(z , km)colonhon T, khong?
- Néu n6 théa man diéu kién trén, toc
do suy giam nhiét do trung binh gitra cac
lép (Zi +1° Zi)’ (Zi +2° Zi+1) va (Zi +3° Zi +2) phél
16n hon T, trong khi gia tri suy giam
nhiét do trung binh gitra cac 16p (z, z._),
(z_,,z_,)va(z_,z_)phdinhd honT .
Néu hai diéu kién nay duoc dap tng
thi vi tri d§ cao (z) co tbe do suy giam
nhi¢t d6 trung binh dau tién duge chon 1a
d6 cao tang ddi luu.
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Trong truong hop c¢é nhidu mirc do
cao dap umg céc tiéu chi ndy, tang dbi luu
dugc gan cho vi tri xudt hién thdp nhét.
Pé tranh do cao téng ddi luu cao hodc
thap phi thuc té va dé tang toc do tinh
toan, pham vi tim kiém cua thuét toan
duogc gidi han tron g khoang tir 550 hPa
dén 75 hPa (khoang 4 - 19 km).

3. Khu vue nghién ciru va dir li€u

Vu Gia - Thu Bon 1a mét trong chin
lvu vuc 16n nhat tai Viét Nam, nim &
14°57°10” dén 16°16°50” vi do Bac,
107°53°50” dén 108°12°20” kinh do
Poéng. Bé xac dinh d6 cao tang dbi luu
tor dir licu GNSS-RO do sir ménh vé tinh
GRACE, MetOp va COSMIC cung cip
trong vong 60 thang trong khoang thoi
gian kéo dai tir thang 01 nam 2008 dén
thang 12 nam 2012.

Céc san pham dir liéu RO tir cac vé
tinh dugc nhom theo cap do dir lidu (cap
0, 1A, 1B, 2A, 2B, 2C hodc 3). Tuy ting
mure dit liéu nhat dinh ma chtra danh sach
cac bién dir liéu riéng biét. Trong nghién
ctru ndy str dung dit liéu ¢ cap 1B.

4. Két qua va thao luin

4.1. Nhiét dp va dé cao ting doi luu
xdc dinh tw dir lieu MetOp, GRACE va
COSMIC

Nhiét d6 ting d6i luu sé dugc lay tai
vi tri d6 cao ting ddi luu va do cao tang dbi

luu cta khu vuc nghién ctru duge xac dinh
tor dir licu GNSS-RO cua vé tinh MetOp,
GRACE va COSMIC tir thang 01 nam
2008 dén thang 12 nam 2012. Két qua duoc
thé hién trong Bang 1. P9 cao tang ddi luu
duoc xac dinh tir dir liéu GNSS-RO cua vé
tinh MetOp c6 gia tri thap nhat 1a 15,842
km vao thang 8 nam 2008, twong Ung voi
gia tri nhiét do tai vi tri d§ cao nay 1a 198K
va gié tri cao nhat 1a 17,265 km vao thang 2
nam 2010, teong Gmg véi nhiét do 1a 192K.
Do cao tang ddi luu trung binh cic nam
dugc xac dinh tr dir liéu MetOp c6 gia tri
cao nhét vao thang 2, thdp nhat vao thang
7 va diéu nay nguoc véi gid tri nhiét do
ctia tang d6i luu. D6i véi do cao tang ddi
luu x4c dinh tir vé tinh GRACE cho thay
gia tri d6 cao nam trong khoang tir 15,875
km dén 17,176 km tuong Ung véi gia tri
thap nhat duoc xac dinh vao thang 7 nim
2008 va gia tri cao nhét duge x4c dinh tai
thang 3 nam 2010. Trong thoi gian nghién
ctru, nhiét do tang d6i luu duoc xac dinh
tu dir liéu GRACE co gia tri khd tuong
dong tir 195,5K + 0,2K vai gia tri thap nhat
vao nam 2012 va cao nhat 1a nam 2012.
Tur thang 01 nam 2008 dén thang 12 nam
2012 tr dir liéu v¢ tinh COSMIC xéc dinh
dugc gia tri d cao trung binh 1a 16,448
km va nhiét d¢ trung binh 1a 195,5K vai do
cao thap nhat 1a 15,885 km tai thang 7 nim
2010 twong ung vaéi nhiét do 1a 198K va
d6 cao cao nhat 1a 17,030 km vao thang 01
nam 2010 vé1 nhiét do twong tmg 1a 195K.

Bing 1. Dir ligu nhiét dp va dj cao ting doi luu dwoc xdc dinh tiv div liéu MetOp, GRACE
va COSMIC tir nam 2008 - 2012 (H- d¢ cao, T- nhiét dj)

Thing | D08 | T08 | H-09 | T-09 | H-10 | T-10 | H-Al | TA1 | H-12 | T-12

(km) | K) | km) | (K) | (km) | (K) | (km) | (K) | (km) | (K)
1-MetOp | 16,594 | 195 | 16,627 | 195 | 16,901 | 193 | 16,527 | 195 | 16,667 | 194,5
2-MetOp | 16,637 | 194 | 17,053 | 192,5 | 17,265 | 192 | 16,488 | 194,5 | 16,706 | 194,5
3-MetOp | 16,661 | 193,5 | 16,727 | 194,5 | 17,020 | 194 | 16,527 | 195 | 16,636 | 195
4-MetOp | 16,442 | 195 | 16,658 | 195,5 [ 16,679 | 195 | 16,715 | 194,5 | 16,721 | 195,5
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Théng H-08 | T-08 | H-09 | T-09 | H-10 | T-10 | H-11 | T-11 | H-12 | T-12
(km) | K) | (km) | (K) | (km) | (K) | (km) | (K) | (km) | (K)

5-MetOp | 16,433 | 196 | 16,387 | 197 | 16,637 | 196 | 16,532 | 195,5 | 16,479 | 195,5
6-MetOp | 16,086 | 197 | 16,281 | 196,5 | 16,294 | 197 | 16,322 | 196,5 | 16,338 | 196,5
7-MetOp | 15,899 | 197 | 16,061 | 197,5 | 16,030 | 198 | 16,007 | 197 | 16,006 | 197
8-MetOp | 15,842 | 198 | 16,070 | 197 | 16,032 | 197 | 16,025 | 197 | 16,091 | 196
9-MetOp | 16,079 | 196 | 16,259 | 196 | 16,097 | 196,5 | 16,115 | 196,5 | 16,085 | 196
10-MetOp | 16,125 | 196 | 16,496 | 194,5 | 16,193 | 196 | 16,213 | 196 | 16,492 | 194
11-MetOp | 16,569 | 195 | 16,410 | 195 | 16,318 | 196 | 16,283 | 195,5 | 16,584 | 194
12-MetOp | 16,617 | 195 | 16,889 | 194 | 16,434 | 196 | 16,454 | 196 | 16,695 | 194,5
TB,, 16,332 | 195,6 | 16,493 | 1954 | 16,492 | 195,5 | 16,351 | 195,8 | 16,458 | 195,3
1-GRACE | 16,668 | 194,5 | 16,646 | 195 | 16,938 | 193 | 16,492 | 195 | 16,496 | 195
2-GRACE | 16,682 | 194 | 16,858 | 193 | 17,141 | 193 | 16,489 | 194,5 | 16,550 | 194
3-GRACE | 16,693 | 193,5 | 16,506 | 195,5 | 17,176 | 193 | 16,595 | 195 | 16,886 | 194
4-GRACE | 16,257 | 195,5 | 16,646 | 195 | 16,729 | 195 | 16,725 | 194,5 | 16,641 | 196
5-GRACE | 16,540 | 195,5 | 16,245 | 197 | 16,541 | 196,5 | 16,517 | 195,5 | 16,581 | 195
6-GRACE | 16,293 | 196,5 | 16,080 | 197 | 16,249 | 197 | 16,330 | 196,5 | 16,140 | 197
7-GRACE | 15875 | 197 | 16,087 | 197,5 | 16,007 | 198 | 15,935 | 197,5 | 15,943 | 1975
8-GRACE | 15922 | 197 | 15,980 | 197 | 16,005 | 197 | 15973 | 197 | 16,155 | 196
9-GRACE | 16,070 | 196 | 16,260 | 196 | 16,088 | 196,5 | 16,129 | 196,5 | 16,090 | 196
10-GRACE | 16,166 | 196 | 16,500 | 194,5 | 16,234 | 196 | 16,304 | 195 | 16,450 | 194,5
11-GRACE | 16,377 | 196 | 16,488 | 195 | 16,404 | 195 | 16,385 | 195 | 16,592 | 194
12-GRACE | 16,549 | 195,5 | 16,755 | 194 | 16,273 | 196,5 | 16,461 | 196 | 16,460 | 195,5
TB, 16,341 | 195,6 | 16,421 | 195,5 | 16,482 | 195,5 | 16,361 | 195,7 | 16,415 | 195,4
1-COSMIC | 16,979 | 194 | 16,918 | 194 | 17,030 | 193 | 16,627 | 195 | 16,523 | 195
2-COSMIC | 16,538 | 194,5 | 16,981 | 193 | 16,950 | 193 | 16,965 | 193 | 16,929 | 193.5
3-COSMIC | 16,798 | 193 | 16,758 | 194 | 16,726 | 194,5 | 16,832 | 194 | 16,584 | 195
4-COSMIC | 16,547 | 195 | 16,613 | 195 | 16,673 | 195 | 16,696 | 194,5 | 16,489 | 196
5-COSMIC | 16,535 | 195 | 16,405 | 196 | 16,577 | 196 | 16,489 | 195,5 | 16,297 | 196,5
6-COSMIC | 16,120 | 197 | 16,122 | 197 | 16,125 | 197,5 | 16,307 | 196,5 | 16,167 | 197
7-COSMIC | 16,092 | 197 | 16,006 | 198 | 15,885 | 198 | 16,025 | 197 | 15,930 | 197,5
8-COSMIC | 15,927 | 197 | 15,997 | 197 | 16,210 | 197 | 16,087 | 196,5 | 16,058 | 196
9-COSMIC | 16,193 | 196 | 16,031 | 197 | 16,029 | 197 | 16,234 | 196 | 16,137 | 196
10-COSMIC | 16,497 | 195 | 16,324 | 195 | 16,281 | 196 | 16,223 | 196 | 16,338 | 194,5
11-COSMIC | 16,520 | 195,5 | 16,607 | 195 | 16,394 | 196 | 16,578 | 195 | 16,333 | 195,5
12-COSMIC | 16,751 | 195 | 16,777 | 194 | 16,562 | 195 | 16,861 | 195 | 16,674 | 194,5
TB. 16,458 | 195,3 | 16,462 | 195,4 | 16,454 | 195,7 | 16,494 | 195,3 | 16,372 | 195,6

4.2. Nhiét dp va dé cao ting doi luu
khu vwe Vu Gia - Thu Bon

Nhiét do va do cao tz‘ing ddi luu cua
ca khu vuc duge xac dinh bang trung binh
cua dd cao tﬁng ddi lwu duge xéac dinh tir
dir liéu GNSS-RO cua 3 vé tinh MetOp,
GRACE va COSMIC, két qua duoc trinh

bay trong Bang 2. Tur s liéu Bang 2 va
Hinh 2 cho thdy do cao tang d6i luu cta
khu vuc co gia tri thép nhét 1a 15,897 km
vao thang 8 nam 2008 tuong ung voi gia
tri nhiét do 1a 197,2 va gia tri cao nhat la
17,119 km vao thang 2 ndm 2010 voi gia
tri nhiét do 1a 192,7. C6 thé thay rang do
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cao tang ddi luu tinh theo gia tri trung
binh tir thang 01 nim 2008 dén thang 12
nam 2012 1a 16,426 km, gia tri d§ cao
tang ddi luu thay doi theo cac thang voi
gia tri cao vao thang 1, 2, 3, 4, 5 va thang
11, 12, gia tri thdp hon gia tri trung binh

vao céc thang 6, 7, 8, 9, 10. Trai ngugc
v6i d0 cao, cac thang co nhiét do tang doi
luu cao hon gié tri trung binh 195,5K 1a
vao 5, 6,7, 8 va 9, con nhiét d6 thap hon
gia tri trung binh 1a vao thang 1, 2, 3,4 va
thang 10, 11, 12.

Bing 2. Dit ligu nhiét dp va dj cao tang doi lwu ciia khu viee tiv nim 2008 - 2012
(H- dj cao, T- nhiét dp)

N H-08 | T-08 H-09 T-09 H-10 | K-10 H-11 K-11 H-12 K-12

(km) | (K) | (km) (K) (km) | (K) | (km) (K) (km) (K)
1 | 16,747 | 194,5 | 16,730 194,5 16,956 | 193,0 | 16,549 | 195,0 | 16,562 | 195,0
2 | 16,619 | 1940 | 16,964 193,0 17,119 | 192,7 | 16,647 | 194,0 | 16,728 | 194,3
3 | 16,717 | 193,5 | 16,664 194,7 16,974 | 194,0 | 16,651 | 1945 | 16,702 | 194,7
4 116,415 | 1950 | 16,639 195,3 16,694 | 195,0 | 16,712 | 1945 | 16,617 | 196,0
S 116,503 | 1953 | 16,346 196,7 16,585 | 196,0 | 16,513 | 195,5 | 16,452 | 195,5
6 | 16,166 | 197,0 | 16,161 197,0 16,223 | 197,0 | 16,320 | 196,5 | 16,215 | 197,0
7 | 15,955 | 197,0 | 16,051 197.,5 15,974 | 198,0 | 15,989 | 197,0 | 15,960 | 197,0
8 | 15897 | 197,2 | 16,016 197,0 16,082 | 197,0 | 16,028 | 197,0 | 16,101 | 196,0
9 | 16,114 | 196,0 | 16,183 196,0 16,071 | 196,5 | 16,159 | 196,0 | 16,104 | 196,0
10 | 16,263 | 195,5 | 16,440 195,0 16,236 | 196,0 | 16,247 | 195,7 | 16,427 | 194,3
11 | 16,489 | 195,5 | 16,502 195,0 16,372 | 195,7 | 16,415 | 195,0 | 16,503 | 194,5
12 | 16,639 | 195,0 | 16,807 194,0 16,423 | 196,0 | 16,592 | 196,0 | 16,610 | 195,0

Do cao ting dbi luu theo timg thang Nhiét d tang doi luu theo timg
fr nam 2008 - 2012 thang tir nam 2008 - 2012

s

E [

L 17¢ o @ :

5 1658 T -3 et ‘

] R ! ;° 1 s

2 16 ¢ %4 g 1

o 123 45 6 7 8 9101112 = 1 2 3 4 5 6 7 8 9 1011 12

A Thang “ Thang

¢ H08(km & HO9(m) @ H-10(km) ® TO08(K) ® T-09(K) @ K-10(K)
HoAl (km) @ H-12 (km) = & = TBT ® KII(K) ® K-I2K) — &= TBT
(@) ]

Hinh 2: Biéu dé phin bé dj cao ciia ting déi luu qua cdc nim (a) va gid tri trung binh
tang doi luu qua theo thang (b)

Dir liéu nhiét d6 ting ddi dugc ldy
to dir liéu 3 vé tinh MetOp, GRACE
va COSMIC tir thang 01 nam 2008 dén
thang 12 nam 2012 dugc tong hop theo
trung binh thdng so sanh véi dir liéu do
cao trung binh tang d6i luu. Két qua cho

thy giita nhiét do va do cao tang doi luu
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duoc thé hién theo ham tuyén tinh vo1 hé
sd xac dinh R?= 0,7886 tuong tmg véi hé
sd trong quan 14 -0,8881. Tir biéu d6 Hinh
3 cho théy d0 cao va nhiét do tz‘ing ddi luu
tai khu vuc c6 tuong quan nghich, khi gia
tri do cao tﬁng dbi tang 1én thi nhi¢t do

tang ddi luu giam.
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M&i quan hé giita nhiét d6 va do cao ting dbi luu
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Hinh 3: Biéu do moi quan hé giira nhiét do va do cao tang doi luu

5. Két ludn

Trong bai bao nay, nhém tac gia s
dung dit licu GNSS-RO tur cac chuong trinh
MetOp, GRACE va COSMIC tir thang 01
nam 2008 dén thang 12 nam 2012 dé xac
dinh nhiét do va do cao tﬁng ddi Iuu. Trong
khu vic tir 14°57°10” d&én 16°16°50” vi 40
Bic, tir 107°53°50” dén 108°12°20” kinh
doé bong, d6 cao tﬁng ddi Iuu ¢o gia tri la
16,426 + 0,440 km va nhiét d6 tang dbi luu
c6 gia tri 1a 195,5 + 1,8 K. P9 cao tang
d6i luu va nhiét d tang ddi luu thay doi
theo cac thang trong nam, dong thoi ching
¢6 mdi trong quan nghich. Khu vuc c6 xu
huéng gia tri do cao thap vao thang 6, 7, 8,
9, 10 va gia tri cao vao céac thang con lai,
trong khi do6 gia tri nhi¢t d§ cao vao 6, 7, 8,
9, 10 va thap vao cac thang con lai.

Loi cam on: Bai bao dugc thuc
hién duéi sy hd trg nghién ctru cua dé tai
“Nghién cvuu xac dinh moi lién hé nhiét
dé, dé cao tang doi heu véi tong leong
nwde mdt theo sé liéu vé tinh GNSS va dir
liéu vién tham”. Ma s6 TNMT.2021.02.04
do Truong Pai hoc Tai nguyén va Moi
truong Ha Noi chu tri.
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MO HINH CHUYEN POI PQ CAO GIUA CAC HE TRIEU TREN
KHU VUC VIET NAM VA VUNG PHU CAN

Ng6 Thi Mén Thuong
Truong Pai hoc Tai nguyén va Méi truong Ha Noi
Tém tit
Hién nay, hé thong do cao cdc quéc gia thieong dwoc xdy dung gin véi mé hinh
geoid hodc quasigeoid lam mat khoi tinh dg cao. Trong dé, phan 1ém cdc mé hinh thé
trong truong dwoc cung cap dwdi dang hé s6 ham diéu hoa cau trong hé khéng phu
thudc triéu. Béng thoi, dé cao cdc moc trong mang luwoi do cao Nha nuoc suw dung
trong hé triéu trung binh di qua diém géc dé cao Hon Dau. Trong bdi todn xdy dung
mé hinh geoid/quasigeoid sir dung cdc mé hinh thé trong trieong toan cdu két hop div
lieu do GNSS va thuy chudn, can phai chuyén cac nguo”‘n 6 liéu trén vé mot hé triéu
thong nhat. Nghién ciru thue hién xdy dung mé hinh chuyén doi do cao dang lwdi 6
vuong 1’ % 1°gioi han boi khu vue tir 0 dén 30 do Vi Bdc, tir 95 dén 125 do Kinh Dong
giita 3 hé triéu: Hé triéu trung binh (Mean Tide System), hé triéu khong (Zero Tide
System), hé khong phu thudc triéu (Free Tide System) trén khu vue lanh tho, viing bién
cua Viet Nam va viung phu can.
Tir khéa: Hé triéu; Hé khong phu thudc triéu; Hé tridu khong; Hé triéu trung binh.
Abstract
Model of elevation conversion between tide systems in the area of Vietnam
and its vicinity
Currently, national elevation systems are often built with geoid or quasigeoid
models as the elevation starting surface. In which, most of the gravity potential models
are provided in the form of the bridge harmonic coefficients in the tidal-independent
system. At the same time, the elevations of landmarks in the State elevation network
used in the mean tidal system pass through the origin of Hon Dau. In the problem of
building a geoid/quasigeoid model using global gravity potential models combining
GNSS and leveling data, it is necessary to convert the above data sources into a unified
tidal system. Research and build a model of elevation conversion in the form of a 1’
x 1’ grid grid bounded by the area from 0 to 30 degrees North latitude, from 95 to
125 degrees East longitude between 3 tidal systems: Mean tidal system (Mean Tide
System), Zero Tide System, and Free Tide System in Vietnam s territorial waters and
waters and its vicinity.

Keywords: Tide system; Free Tide System; Zero Tide System; Mean Tide System.
1. Pit van dé quy chiéu qudc gia trong twong lai doi hoi
Viéc xay dyung hé thong d6 cao labai  hé thong do cao sir dung mit quasigeoid
toan co ban trong nhiém vu xac dinh hinh  1am mat khoi tinh d6 cao. Muc tiéu lon
dang va kich thuéc Trai dat. Viéc hoan nhat cua viéc thiét 1ap hé théng do cao
thién hé d6 cao quéc gia g:fm v6oi khung  mdi 1a ing dung cong nghé dinh vi vé tinh
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vao phuc vu do cao (do cao GPS hoac do
cao GNSS) véi nhiéu wu diém hon han
so v6i phuong phap truyén théng. Trong
tric dia co nhiéu hé d6 cao khac nhau,
nhung phan 16n ching c6 thé xac dinh
theo truong trong luc hodc 1a mot s6 mo
hinh gan véi trong truong thuc cua Trai
dat. Mbi quan hé giira cac do cao thong
dung str dung trong nganh do dac va ban
dd dugc thé hién nhu Hinh 1.

s BE mo Trolddt
W =W(FP)

Teluroid 1'_,'9 =M

Onasigeoid

Geoid T =TT}
Ellipsoid U=U,
Hinh 1: Cdc hé théng dé cao
Cong thirc co ban dé lién hé cac loai
dd cao thong dung nhu sau:

HTD =N+ Hchinh. — c + HY (1)

Trong d6: H™ - D¢ cao tric dia cua
diém (nhan duoc tir két qua do GNSS/GPS);

N - D cao geoid (déi vo1 hé do cao
chinh);

Heinh - P§ cao cta diém trong h¢ do
cao chinh;

¢ - Di thuong d6 cao (gin voi mod
hinh quasigeoid trong hé d6 cao chuén);

H - Do cao cta diém trong hé do cao
chuan.

Cac loai @0 cao trén hién duogc do
dac, tinh toan trong cac hé triéu khac
nhau. Pé khai thac su dung cac loai do
cao trén can chuyén d6i dong bo vé théng
nhat trong cung 1 hé triéu. Vi mé hinh
geoid/quasigeoid (mat khoi tinh hé do
cao qubc gia) duoc xdy dung dang ludi

Nghién ciru

6 vuong (grid), nén can xay dung cac mo
hinh chuyén d6i do cao twong tmg giita
cac hé tridu dé thuan loi cho viéc dong bo,
thong nhat.

Trén thé gi6i, tir naim 1984 tai Nghi
quyét s6 16 cua Hiép hoi Tric dia quic
t¢ (IAG - International Association of
Geodesy) di khuyén nghi st dung sir
dung “hé tridu khong” dé xay dung cac hé
théng dd cao [1]. Tuy nhién, dir li¢u cac
loai d§ cao trong cac hé triéu khac nhau
va khong phai qubc gia nao ciing hoan
thanh xay dung mo hinh geoid/quasigeoid
d6 chinh xéac cao dé img dung cong nghé
do cao GNSS. Vi vay, viéc chuyén vé st
dung hé do cao thong nhit trong ciing mot
hé triéu & nhiéu nude con chua thuc hién
duoc. Tai Viét Nam, tai cdc cong trinh
[2, 3, 4] dd c6 nghién ctru ban dau vé
viéc chuyén ddi céc loai d6 cao. Chua co
nghién cuu tinh toan, xay dung mo hinh
chuyén d6i do cao dong bo giita cac hé
triéu phuc vu chuyén mé hinh quasigeoid
khoi tinh hé d6 cao qudc gia cling nhu cac
loai do cao su dung trong nganh do dac
va ban d6. Chinh vi vy, nghién ctru nay
tap trung giai quyét bai toan xay dung mo
hinh dang ludi dé déng b0 cac loai do cao
vé hé tridu théng nhét trén khu vuc Viét
Nam va vung lan can.

2. Co 6 Iy thuyét va phwong phap
nghién ctru

Dbi tugng can xac dinh 1a cac mo
hinh chuyén d6i qua lai d¢ cao dang luéi
(grid) 1’ x 1’ cho khu vuc Viét Nam va
ving phu can gi6i han tir 0 dén 30 d6 Vi
Bic, tir 95 dén 125 d6 Kinh Péng giira
céc hé triéu, bao gém:

- M6 hinh chuyén ddi gitra hé gita hé
triéu khong va hé khong phu thudc triéu;
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Nghién ciru

- Mo hinh chuyén d6i giita hé tridu
trung binh va hé khong phu thudc triéu;

- Mo hinh chuyén dbi giita hé tridu
trung binh vé h¢ triéu khong.

Phuong phap xdy dyng mo hinh dua
trén cac cong thuc tong quat chuyen d01
do cao gitra cac hé tridu dé chuyen vé
thanh céc cong thirc chi tiét chuyén doi do
cao giita cac cap hé triéu. Tir do, tinh toan
gié tri chuyén doi do cao giira cac hé tricu
tai tat ca cac diém mat ludi 1° x 1’ néu trén
theo toa do cua chung. Céc gia tri chuyén
ddi do cao ga"ln voi toa d0 chinh la mo
hinh dang luéi dugc luu dudi dang ASCII
theo dinh dang Gravsoft *.gri. Dinh dang
md hinh nay c6 thé mé tryc tiép trén phan
mém Global Mapper [5] dé biéu dién dudi
dang hinh anh hodc chuyén dbi thanh céac
dinh dang grid khac dé c6 thé khai thac,
st dung mat cach linh hoat.

Hinh dang va kich thudc ciia Trai dat
c¢6 kha ning bién dang dan hoi dudi tac
dong cua lyc hat cac thién thé nhu cta
Mait trang, Mat troi va cac hanh tinh, thay
ddi van tbe quay,... Trén bién va céac dai
duong bién d6 bién dang 16n hon nhiéu lan
so vdi trén cac luc dia. Nguyén nhan la do
méat do vat chat cua phﬁn luc dia 16n hon
(bé mat luc dia c6 mat do khoang 2,67 g/
cm® so v6i 1,03 g/em® mat do khoi luong
nude bién) va lién két vat chat cua khdi
dét da luc dia virng chic hon rat nhiéu so
v6i khdi nude cia cac bién va dai duong.
Tuy nhién tdc dong cua cac hanh tinh
trong hé Mit troi 1a rat nho nén thudng
bo qua trong qué trinh tinh toan, xir 1y sb
liéu. Su dich chuyén cua mat geoid va mat
vat 1y cua Trai dét chiju tac dong cua song
vung gay ra boi suc hit cia ca Mat trang
va Mit troi. Do Mat tring gan Trai dat
hon, nén du Mt troi c6 khdi lugng 16n
hon nhiéu triéu 1an, anh hudng cua Mit
trang van chiém 68,5 % so véi 31,5 % do
anh hudng cuia Mat troi [6, 7].

Thé triéu giy ra cac séng tricu trén
bé mit Trai dat. Cac song triéu bao gom
cac song vung va cac song chu ky va gay
ra hiéu tng triéu tryc tiép, thém vao dé
tac dong cua cac song Vung phu thudc vao
vi d6 ciia cac diém trén bé mat Tral dat va
duoc goi la hi€u tng triéu truc tlep thuong
truc, tac dong cua céac song chu ky dugc
goi 14 hiéu tmg triéu truc tiép chu ky. Dbi
v6i cac két qua do dac trén bé mat Trai dat
anh hudng cia cac song chu ky c6 thé bi
loai bo nho viée 14y gia tri trung binh cta
cac tri do cua cung mot dai lugng hoac
tinh 4 cai chinh vao thoi diém do [6, 7].

Hién nay trén thé gioi thuong sir
dung 3 hé triéu:

- Hé tridu trung binh (Mean Tide
System): Céc higu tng triéu chu ky déu
bi loai bo, nhu?ng bién dang triéu thuong
tryc (ca truc tiép va gian tiép) van con
duoc luu lai;

- Hé triéu khong (Zero Tide System):
Hiéu tng tridu truc tlep b1 loai bo, nhung
hiéu tng triéu gian tiép van con ton tai;

- Hé khong phu thudc triéu (Free
Tide hodc Non - Tide System): T4t ca cac
hiéu Gng triéu (truc tiép va gian tiép) déu
duoc loai bo.

Hé théng do cao cua timg qudc gia
thuong duoc xdy dung gin lién v6i mo
hinh geoid (h¢ d¢ cao chinh) hodc mé hinh
quasigeoid (hé do cao chudn). P cao geoid/
quasigeoid khong bat bién khi chuyén doi
gitra cac hé tridu khac nhau, thay d6i cua
ching tuong tng v6i anh hudng ciia moi hé
tridu. Viét Nam st dung hé do cao chuén di
qua diém gdc do cao tai tram nghiém triéu
Hon Dau. Nhu vay, dé théng nhét cac dir
liéu tric dia st dung trong qué trinh xay
dung quasigeoid can luu tim may diém lién
quan toi viéc chuyén ddi cac dai luong do
cao phu thudc vao hé triéu nhu sau:

- M6 hinh thé trong truong toan cau
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du6i dang khai trién ham diéu hoa thuong
duoc cong bd trong hé khong phu thude
triéu. Dj thuong do cao trong hé nay can phai
chuyén vé hé triéu khong. C6 thé chuyén doi
gia tri di thuong do cao trong hé khong phu
thudc tridu vé hé triéu khong theo hai céch:
Mot 1a thém vao hé s6 ham diéu hoa trong
h¢ khong phu thude triéu C2,0 gid tri -4,153 x
10”%; Cach hai la thém vao di thuong do cao
mot gid tri chuyén ddi tir hé khong phuy thude
triéu vé hé triéu khong nhu dudi day.

- P cao tric dia nhan duoc thong
qua do GPS/GLONASS trong ITRF
khong phu thudc tridu va can chuyén doi
vé hé tridu khong.

- D¢ cao chuan H} cua diém P dugc
xéc dinh trong hé do cao Qudc gia di qua
mat bién trung binh Hon Dau tuwong g
v6i hé tridu trung binh.

Gia tri do cao chuén cua diém H};
trong hé triéu trung binh phai chuyén
vé do cao chudn twong tng voi hé tridu
khong bang biéu thirc:

H)Y = H} + AR},

2)

0 km 500 km 1000 km 1500 km

Nghién ciru

Biéu thirc tinh sb hiéu chinh chuyén doi

dd cao gitra cac hé¢ tridu vé Hé khong phu
thudc tridu viét dudi dang tong quat sau:

A
Ah = 5(1 — 3sin? @) (3)

Trong d6: @ - Vid( trong hé toa dd cau.
Hé sb6 A duoc tinh theo cac hé triéu
nhu sau:

HB tricu 0 A=-0,296 KLOVE

Hé tridu trung binh | A=-0,296 (1 + KLOVE)

kLOVE 0,3022

3. Két qua va thao luin

3.1. Khu vwc nghién ciru va dit liéu
sw dung

Khu vue nghién ctru 1a cac viung lanh
thd, 1anh hai, vung bién cua Viét Nam va
ving phu c4n gi6i han boi khu vye tir 0 dén
30 d6 ViBic, tir 95 dén 125 d6 Kinh Péng.
Trén khu vuc nay da c6 nghién ciu xay
dung md hinh quasigeoid ban dau tai cong
trinh [8]. M6 hinh quasigeoid trén khu vuc
nghién ctru duge thé hién trén Hinh 2.
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Hinh 2: Mé hinh quasigeoid trén khu vuwe nghién ciru
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Nghién ciru

Dir liéu dau vao str dung trong tinh
toan 14 toa do (vi d6 va kinh do) cac diém
tai cac diém mat lugi 17 x 1° trén khu vuc
vung lanh tho, lanh hai, ving bién cia
Viét Nam va vung phu can.

3.2. Két qui xdy dwng mé hinh
chuyén déi dp cao giiva cdc hé triéu

Dua vao cong thure trén, thuc hién tinh

=0.0090 m
-0.0110 m
-0.0130 m

' -'0.0_150 m
-0.0170'm
-0.0190 m
-0.0210m
-0.0230 m
-0.6250 m
-0.0270 m

-0.0290 m

750 km

250 km 1500 km

chuyén cho cac diém mat luéi 17 x 1” trén
khu vuc Viét Nam va vung phu can, toa do
gi6i han boi khu vie tir 0 dén 30 d6 Vi Béc,
tir 95 dén 125 d6 Kinh Dong. Két qua tinh
chuyén giita hé tridu khong va hé khong phu
thudc triéu chuyén thanh mé hinh dang luéi
1> x 1’ va dugc trinh by bang phin mém
Global Mapper nhu Hinh 3.
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Hinh 3: Chuyén déi dp cao tir hé triéu khong vé hé khong phu thujc triéu

Nhén thdy, gia tri chuyén doi do cao
tir hé tridu khong vé hé khong phu thudce
triéu chi phu thudc vao vi do cua diém
xét, gia tri 6 bién thién tir -0,029 m dén
-0,009 m khi vi d6 thay ddi tir 0 do dén 30
d6 Vi Béc. Gia tri nay khong phu thudc
kinh d6 cta diém xét.

Cong thire tinh s hiéu chinh chuyén
ddi do cao tir hé tridu trung binh vé hé
khéng phu thudc triéu nhu sau:

0296 .(13+ 03922) | 3sintp) (4

Két qua tinh mod hinh chuyén do6i
giita hé tridu trung binh va hé khong phu
thudc tridu cho khu vuc Viét Nam va vung
phu can dugc trinh bay trén Hinh 4.

Tuong tu, gia tri chuyén doi do cao
tir hé triéu trung binh vé hé khong phu
thudc triéu chi phu thudc vao vi do cua
diém xét, gia tri d6 bién thién tir -0,128
m dén -0,040 m khi vi do thay doi tir 0 do
dén 30 d6 Vi Béc. Gia tri nay khong phu
thudc kinh do cua diém xét.

Cong thirc tinh s6 hiéu chinh chuyén
ddi do cao tur hé triéu trung binh vé hé
triéu khong nhu sau:

0,296 .
AhzT(l—?asm2 ®) (%)
Két qua tinh mo6 hinh chuyén doi
giira hé triéu trung binh va hé tridu khong
cho khu vuc Viét Nam va vung phu can
duoc trinh bay trén Hinh 5.
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Hinh 5: Chuyén déi tiv hé triéu trung binh vé hé triéu khong

Tuong dong véi hai mé hinh ¢ trén,
gié tri chuyén d6i do cao tir hé triéu trung
binh vé hé triéu khong chi phu thudc vao
vi do ctia diém xét, gia tri d6 bién thién
tir -0,096 m dén -0,025 m khi vi do thay
d6i tir 0 do dén 30 d6 Vi Bic. Gia tri nay
khong phu thudc kinh do cua diém xét.

Khi chuyén d6i di thuong d6 cao
hodc dg cao geoid gitra cac hé triéu, van
sir dung céc cong thirc va két qua nhu da
néu & trén dé tinh toan sé hiéu chinh, chi
khac lac nay do cao h? duge thay bang di
thudong do cao ¢ va s6 hiéu chinh tridu Ah
dugc thay bang AL,
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Nghién ciru
4. Két luan

Trong khuon kho bai béo, tac gia
da thuc hién viéc tinh chuyén do cao
gitra cac hé¢ triéu. Tir do, tinh toan gia tri
chuyén d6i do cao gita cac hé tridu va
chuyén thanh cac mo hinh dang ludi. Cac
mo hinh dang luéi trén khu vuc 1anh thd,
lanh hai, ving bién ctia Viét Nam va ving
phu can duoc biéu dién dudi dang ban dd
str dung phan mém Global Mapper. Dé dé
dang st dung trong viéc chuyén doi mo
hinh geoid/quasigeoid va gia tri d cao
gitta cac hé tridu, cac gia tri chuyén doi
gitra cac hé triéu trén khu vuc xét da duoc
tac gia tinh tai cac diém mat lugi 17 x 17,
Khi can tim dai lugng chuyén ddi cho céac
diém cu thé, chi can dua toa do vao noi
suy ra gia tri dai luong do. Trong truong
hop can chuyén d6i mo hinh d6 cao trén
khu vuec tir hé triéu nay sang hé tridu khéc,
chi viéc cong hodc trur cac 16p phu theo
cac md hinh chuyén doi d6 cao giita cac
hé triéu da xay dung.

TAI LIEU THAM KHAO

[1]. D. A. Smith, D. G. Milbert (1999).
The GEOIDY6 high - resolution geoid height
model for the United States. Journal of
Geodesy, 73, 219 - 236.

100

[2]. Ha Minh Hoa (2012). Nghién cutu
co 5o khoa hoc cua viéc hoan thién Hé do cao
gcfn lién véi viéc xay dung H¢ toa do dong luc
quoc gia. Bao céo tong két khoa hoc va ky
thuat. Dé tai nghién ctru khoa hoc cép B0 Tai
nguyén va Moi truong. Ha Noi.

[3]. Hi Minh Hoa, Nguyén Thi Thanh
Huong (2011). Nghlen clru cong thure tmh
chuyen dé cao chudn tir hé triéu trung binh vé
hé triéu khong. Tap chi Khoa hoc Po dac va
Ban d6. ISSN: 2734-9292, 56 09, 1 - 8. Doi:
10.54491/jgac.2011.9.457.

[4]. Ha Mmh Hoa (2016) Mo hinh
quaszgeozd quoc gia khoi dau VIGAC2014
- Co s& dé thanh ldp cac mo hinh mat bién
trung binh, cao nhat va thdp nhdt trén ving
bién Viét Nam. Tap chi Khoa hoc va Coéng
nghé Viét Nam, s6 7B, 1 - 5.

[5]. Blue Marble Geographics (2022).
Global Mapper getting started guide - 30 p.

[6]. ESA (2011). GUT Tutorial - 80 p.

[7]. https://en.wikipedia.org/wiki/Earth
_tide.

[8]. Vii Hong Cuong, Ngoé Thi Mén
Thuong (2019). Xdy dung quasigeoid cho
khu viee Viét Nam trén co sé két hop mo hinh
trong truong vé tinh GOCE, EGM2008 va s6
liéu GPS - thuy chuan. Tap chi Khoa hoc Ky
thuat Mo - Dia chét, s 60, 73 - 81.

BBT nhén bai: 27/4/2023; Phan bién xong:
31/5/2023; Chép nhén dang: 29/6/2023

Tap chi Khoa hoc Tai nguyén va Moi truong - So 46 - nam 2023



Nghién ciru

XAC PINH TONG LUQNG NUGC MAT TAI LUU VUC

VU GIA - THU BON
Trinh Thi Hoai Thu, Nguyén Vin Quang
Ng6 Thi Mén Thuwong, Tran Thi Thu Trang
Truong Pai hoc Tai nguyén va Méi truong Ha Noi
Tom tit
Téng heu lwong nude mat leu viee lién quan chét ché véi luu lwong séng trong
nhiéu khu viee, dong vai tré quan trong trong chu trinh thity van vi né phan danh tac
déng cia lwong muwea, thodt hoi mede doi véi cdc ving. Viée woc tinh tong hrong nirde
mdt cia lwu viee khdng nhitng givip chiing ta quan 1y tot tai nguyén nuwée ma con giip
hiéu ré hon vé bién déng tai nguyén nuée va chu trinh thity van trong heu viee. Trong
nghién ciru nay, si dung vién tham, GIS va mé hinh lwong mua dong chay dé wéc tinh
t(fng lwong nuoc mat cho khu vue Vu Gia - Thu Bon, mot trong nhitng luu viee 16n tai
Viet Nam. T (5ng lwong nuwdc mat tai luu vue dwoc xdc dinh theo phwong phap SCS-CN
tir dit liéu leong muea, die liéu tho nhwdng, sir dung dat trén cong nghé GIS la 71.365,5
triéu m*. Két qua tinh sé dwoc sir dung cho cdc bai todn phdn bé, quy hoach va qudn
tri tai nguyén nuwdc mdt tai luu viec.
Tiwr khoa: Téng luong nudc mit; Vién tham; GIS.
Abstract
Determination of total surface water in Vu Gia - Thu Bon basin

The total surface water of the basin is closely related to the river discharge in
many areas, playing an important role in the hydrological cycle because it reflects the
impact of rainfall and evapotranspiration on each area. Estimating the total surface
water volume of the basin not only helps us better manage water resources, but also
helps us better understand water resource fluctuations and the water cycle in the basin.
In this study, remote sensing, GIS and rainfall - runoff models were used to estimate
the total surface water for the Vu Gia - Thu Bon area, one of the major watersheds in
Vietnam. The total amount of surface water in the basin determined by the SCS-CN
method from rainfall data, soil data, and land cover/land use within geographical
information systems (GIS) environment in 2014 is 71365,5 million m’.

Keywords: Total surface water; Remote sensing; GIS.
1. Giéi thi¢u nudc bi bdc hoi khoi bé miat dai duong,
di chuyén nhu khéi khong khi 4m va tao
ra mua. Mua vé co ban 1a can thiét dé
dap ung cac nhu cau khac nhau bao gdm
nong nghiép, thuy dién, cong nghiép, moi
truong va hé sinh thai va 1a ngudn chinh

Trong quan ly tai nguyén nudc, viéc
xac dinh duoc téng lugng nudc mat 1a
yéu cau co ban va dong vai trd quan trong
trong quan ly tai nguyén nudc. Thong

thuong viéc xac dinh luong nudc thong
qua cadc mo hinh thuy van. Chu trinh thuy

van la mot qué trinh lién tuc trong do

ctia “dong chay”. Viéc xac dinh mdi quan
hé gitta lwong mua va dong chay la mot
trong nhitng khia canh quan trong nhat
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trong quan ly tai nguyén nudc trong mot
khu vuc [6, 10].

Phuong phap duong cong s6 do Trung
tam dich vu bao ton dit cia Bo Nong
nghi¢p My (USDA) xay dung (SCS-CN)
(The Soil Conservation Service - Curve
Number) dong mot vai trd quan trong
trong mé hinh lugng mua dong chay.
Phuong phap nay duoc str dung rong rai
va manh mé& dé xac dinh luong nudc &
cac luu vue 16n [3]. Cac thong sé dé xac
dinh lugng nudc khong chi 1a yéu té khi
hau, ma con ca cac dic diém cua luu vuc
nhu loai dat, nhom dat, 16p phi/ sir dung
dat. Nhidu nghién ctru di ching minh
viéc sir dung dir liéu vién tham 13 hiru ich
trong nghién ctru tai nguyén nudce [2, 5,
6]. Vién tham cung cap cac dir liéu nhu
16p phu/ sir dung dat bé mit, thd nhudng,

2. Khu vue va dir liéu nghién ciru

2.1. Khu vwe nghién cuu

luong mua 1a nhiing thong tin dau vao
cho mo6 hinh lugng mua - dong chay. Xu
1y dit liéu trén nén tang GIS di tré thanh
mot budc quan trong trong mo hinh thuy
van vi nd gop phan tao ra cac tham sé mo
hinh theo cach phan bd khong gian [1].
N6 da tham gia vao viéc luu trix, truy xuat
dir liéu, 16p phu ban dd, phan tich khong
gian,...va dé 13y cac thong sb thuy van tir
dat, 16p phu dat va luong mua,... Viée st
dung phuong phap SCS-CN trén nén tang
hé thdng thong tin dia Iy (GIS) cho phép
phan tich khong gian mot cach dé dang
hon, tiét kiém thoi gian hon so véi sir
dung phuong phap SCS-CN truyén théng
[9]. TUr nhiing phan tich trén, bai bao nay
s€ thuc hién viéc xac dinh luong nudc
mat tai luvu vue Vu Gia - Thu Bon bé‘mg
phuong phéap SCS-CN duya trén nén tang
GIS c¢6 sy tham gia ctia dif liéu vién tham.

Ty
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Hinh 1: Lwu viee séng Vu Gia - Thu Bon

Vu Gia - Thu Bon 1a mét trong chin luu
vuc 10n nhét tai Viét Nam, nam & 14°57°10”
dén 16°16°50” vi d6 Bic, 107°53°50” dén
108°12°20” kinh d6 Déng. Dia hinh cua

luu vuc phuc tap, bi chia cit manh va co
xu hudng nghiéng. Dién tich vao khoang
10.068,0 km? cht yéu nam ¢ tinh Quang
Nam, mot phﬁn cua tinh Kon Tum va thanh
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phd Pa Ning. Dia hinh viing ni ¢6 do cao
trung binh tir 700 - 800 m noi cao nhat la
trén 1.500 m, dia hinh ving go ddi c6 do
cao trung binh tir 100 - 200 m c6 dang
hinh bat Gp va luon song, ving dong bang
ven bién twong ddi bang phang, c6 do cao
dué6i 30 m gém nhimng dai dong bang nho
hep ¢ phia Bong.
2.2. Dir liéu nghién ciru

Dt liéu anh Landsat 8 vo1 do phan
gidi khong gian 1a 30 m cua khu vuc
nghién ctru nim & 4 cot va hang twong
ung la 125/049, 125/050 chup ngay
29/05/2014 va 124/049, 124/050 chup
ngay 22/5/2014.

Dit liéu thd nhudng dugc st dung
trong nghién ctru 1a ban d6 1:50.000 &

Nghién ciru

dang gidy duoc xdy dung boi B6 Nong
nghiép va Phat trién nong thon nam 2005.

Dt liéu DEM duoc st dung 1a dit licu
SRTM toan cau ctia NASA, dit liéu dugce
cho khai thic mién phi trén USGS cong
bd vao cudi nam 2015.

Dir liéu lvgng mua duogc thu thap
tur khu vuc theo ngay tai 16 tram do toan
luu vuc tr ngay 01/01/2014 dén ngay
31/12/2014.

3. Phwong phap nghién ciru

Viéc xéac dinh lugng nudc mat trong
luu vue Vu Gia - Thu Bon duoc thue hién
theo so @ nghién ctru (Hinh 2) thong qua
cac budce xu ly dir liéu anh Landsat va dir
liéu thé nhudng tir d6 st dung phuong
phap SCS-CN xac dinh tong luong nudc.

Anh 2 ~ ~ 1t A
Landsat Tho nhudng DEM Dir liéu mua
v v v
St dung Nhom Do déc,
dat dat thuy vin tiéu luu vuc
A \4 \ 4 A
[ Gié tri CN (dudng cong sd) ]
Tong lugng
nudc mat

Hinh 2: Céc buwdc xdc dinh tong lwong nwéc trén GIS

Dir liéu anh vién thAm duoc phan loai
trén nén tang Google Earth Engine theo
phuong phap Random forest c6 do chinh
xac sai sb tong thé 13 0,7 véi 11 loai 16p
pht/ st dung dat: Dat hoa mau, dat ring
tu nhién, rimg san xuat, dat & nong thon,
dat & thanh thi, lta, khu céng nghiép, khu
thuong mai, nudc mat, dat tréng cay lau
nam, dat trong.

Dit liéu thd nhudng duge st dung
trong nghién ctru 1a ban d6 1:50.000 dugc
xay dung boi B Nong nghiép va Phat
trién nong thon nam 2005, dugc vec- to va
dua vé toa do cung vadi toa do cua dir ligu
16p phu/ sir dung dat. Dir liéu thd nhudng
duoc tai phan loai theo 4 nhom dt thiy
van (hydrologic soil) 1a A, B, C va D dua
trén dac trung vé sy xam nhap nudc theo
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quy chuédn ctia USDA [8]. Nhom A 1a cac
loai dit c6 kha nang tao dong rat thip va
tdc d6 xam nhap cao. Nhém B 1a cac loai
dat c6 kha ning tao dong chay thép, toc
d6 thAm kha cao. Nhom C la cac loai dat
c6 tiém ning thoat nudc cao trung binh va
ty 1¢ x4m nhap thap. Nhém D 1a céc loai
dat c6 tiém ning tao dong chay cao va ty
1¢ xam nhap rét thap.

Dir liéu DEM dua vao str dung dé
xac dinh d¢ doc va khoanh dinh cac tiéu
luu vuc. Trude khi dwa DEM vao su dung
can phai 1am day nhimng 16i 16m sai so v6i
dia hinh thuc té 16i mat dit liéu dia hinh
duoc thuc hién trén GIS. Két qua sau hi¢u
chinh dir licu DEM duogc st dung cho cac
budc tinh toan d6 doc va phan dinh thanh
25 tiéu luu vuc.

Tt ca cac dit lidu 16p pht/ st dung
dat, tho nhudng va DEM déu duoc dua vé
hé toa d0 WGS 84 mui 48 N.

Phuong trinh dudng cong sb SCS-
CN c6 dang nhu sau [7]:
(Rday - Ia)z

qurf = (Rday _ Ia + S) (1)

Trong do: Q_ . la dong chay mat tich
liy (mm), R day la lugng mua trong ngay
(mm), I 1a lugng ti€u hao nude (mm) va S
1a tham s duy tri (mm). Tham sé duy tri
thay d6i theo khong gian tiy thudc vao su
bién ddi cua tho nhudng, st dung dat, do
dbc va theo thoi gian do sy thay doi nude
trong dat. Tham s6 ndy dugc dinh nghia
nhu sau [7]:

1000 )

= 254 (—— 2
s 254(CN 10 @)

Trong d6: CN la dudng cong sb trong
ngay. Lugng nudce tiéu hao I = 0,2S.
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Lic nay, Q_ . la dong chdy tich liy
duoc xac dinh:

_ (Raay — 0,25)?

Csury = (Raay + 0,85)

€)

CN dugc xac dinh gia tri tu
0<CN<100. Gia tri cua CN phu thudc vao
loai dat thity van va str dung dat dugc xac
dinh theo cong thuc sau:

o - > ACN,
)
Trong d6: CN la gid tri CN cua khu
vue, A, dién tich voi CN, CN gia tri CN
ctia 16p phi/sir dung dét, nhom dét thiy
van va diéu kién am.

(4)

Luu lugng dong chay dugc xac dinh
theo cong thure sau [4]:

_a,.Q,,,-Area

3,6 ©)

Trong do: q la Iuu lugng dong chay
(m’/s), o, 1atil¢ lugng mua ngay xay ra trong
thoi gian tp trung; O la dong chay bé mat
(mm); Area la dién tich tiéu luu vuc (km?);
t . lathoi gian tap trung tai tiéu luu vuc.

Biét:

(6)

day

Trong d6: R la luong mua roi trong
thoi gian tap trung (mm) va R day la luong mua
1ol trong ngay (mm).

Va

Loone =L, T,

conc

(7
Trong do t  thoi gian tap trung trén
dat duoc xé4c dinh theo cong thuc:

0,6 0,6
B lep n

Loy = 18sp™ (8)
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Trong do: L, 1a chiéu dai do doc tiéu
luu vuc (m), slp 1a ¢ doc trung binh tiéu
luu vue va n 1a hé sé d6 nham Manning
cho tiéu luu vue.

0,62.L.n""

tch = 0,125 0,375 (9)

 Area slp,,

Trong do: ¢, la thoi gian tdp trung
cho dong chay kénh (hr), L 1a chiéu dai
dong chay tir diém xa nhét t6i cira x4 cla
tiéu luu vuc (km), 7 13 hé sb d6 nham
Manning, Area la di¢én tich tiéu luu vuc
(km?) va sip , 1a d6 doc dong chay.

Téng luwong nuéc duge xac dinh
trong nam cho cac luu vuc con theo cong
thire [10]:

5!
W= q(t)de

4

(10)

107°200°E
f

Nghién ciru

Trong d6: W 1 tong luong dong chay
(m?), q 1a luu lugng trong khoang thoi
gian t.

4. Két qua nghién ciru

Khoang 40,4 % dién tich luu vuc la
dugc bao phu bai rimg - dat trong cdy xanh
nén khu vuc chi yéu 1a cac nhom dat thuy
van B, C va D. Gia tri CN sau khi tinh duoc
tir dit liéu thd nhudng, 16p pht/ st dung dt
va dir liéu mua trén ArcGIS thé hién trong
Hinh 3. Gia tri ctia CN tai khu vuc nghién
ctru tir 71,7 dén 100 cho thiy khu vuc hinh
thanh dong chay twong ddi tot. Gia trji CN
duoc thé hién trong Hinh 3, CN c6 gia tri la
71,7 chiém dién tich 16n nhét va tap trung
& khu vuc c6 gia tri d6 cao tir 465 m dén
937 m, hau hét cac loai hinh st dung dét
déu c6 gia tri CN cao va ngoai trir 16p phui
nudc mat thi dat thuong mai c6 gia tri CN
cao nhat twong tmg 1a 93,5.
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Hinh 3: Gid tri CN ciia lwu viee Vu Gia - Thu Bon

Téng luong nude mit tir thang 01/2014 dén thang 12/2014 cho 25 luu vuc con

va toan luu vue duoc xéac dinh va thé hién trong Bang 1 va Hinh 4.
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Bing 1. Tong lwong nwéc theo thing nim 2014 (trigu m?)

Thang
1 2 3 4 5 6 7 8 9 10 1 12
TLV*

1 36,2 | 126 | 2,1 | 45 | 04 | 99 |18,0]249 | 12,6 | 200,6 | 97,5 | 1923
2 37112 |04 | 1,1 | 64 | 3,1 |42 |98 | 46 | 68 7,5 11,5
3 10,7 33 | 1,4 | 44 | 257104 | 151|384 | 163 | 251 | 282 | 429
4 160 48 | 20 | 59 322 |14,1 | 198 47,6 20,7 | 322 | 354 | 548
5 870,5|324,2 | 141,8]221,7]630,0 | 280,7 [493,9|733,9(659,72.332,0|1.784,3]| 1.833,8
6 2231 6,7 | 29 | 92 | 5321219 31,5]793 33,1 | 51,9 | 579 | 885
7 833,0(312,8 | 143,2(225,5]627,8280,2 [475,7|737,9|654,7]2.332,0|1.784,3]| 1.833,8
8 236,1| 81,8 | 33,3 | 52,8 [323,3]127,7|187,1[434,1|291,1| 733,5 | 986,0 | 886,9
9 236,1| 81,8 | 33,3 | 52,8 [323,3[127,7]187,1[420,2|291,1| 733,5 | 986,0 | 886,9

10 107,11 27,0 | 9,2 | 41,7 [238,0] 91,5 |151,5|356,5|157,6| 2574 | 274,2 | 419,7
11 2149 77,9 | 30,8 | 25,2 |182,5] 76,0 | 59,4 | 58,3 [236,0| 654,6 | 903,1 | 772,2
12 49 121 108109 041]02] 241|221 10] 211 14,1 | 224
13 100,8| 24,8 | 8,9 | 39,7 1234,8] 90,0 | 148,4|349,5]152,9| 238,5 | 255,0 | 393,7
14 33,71 10,0 | 4,1 | 13,0 | 75,2 | 32,8 | 45,4 |113,0] 48,7 | 748 | 834 | 127,
15 [436,3|184,3|101,3{140,0]154,2] 92,5 |196,7]|229,2{212,7]2.058,6|1.331,0| 1.498,3
16 70,7 | 214 | 84 | 23,7 [137,6] 62,2 | 87,0 [210,4] 95,7 | 142,1 | 1593 | 2424
17 283 | 83 | 34 | 10,5]63,6 263 |38,6]97,1 433 | 634 | 72,3 | 1088
18  |345,5]144,2| 85,3 |108,8[129,5] 81,8 |137,4]132,2]173,6|1.771,0]/1.033,2|1.174,2
19 1395,3]165,4| 96,3 |133,7]143,7| 89,5 |156,1|154,1]186,1|1.944,0/1.192,8|1.350,4
20 103,7] 37,6 | 16,6 | 14,8 | 98,4 | 41,8 | 29,5 | 31,3 |128,6] 363,2 | 487,6 | 4173
21 100,7| 36,4 | 16,1 | 14,4 | 96,3 | 40,8 | 28,8 | 30,6 |125,9] 356,0 | 476,7 | 408,5
22 97,9 1353 | 157 | 14,1 | 94,2 | 39,9 | 28,0 | 30,0 [123,3| 348,7 | 466,3 | 399,6
23 12309 91,5 | 55,1 |100,6| 87,0 | 74,4 |100,0|107,4|125,3|1.145,6| 666,1 | 677,1
24 ]209,1| 88,2 | 53,9 1 90,0 | 77,7 | 68,1 | 86,1 | 95,8 | 111,5]1.017,0| 595,6 | 603,4
25 26,6 | 52 | 47 | 57 [ 41311491103 ] 12,7 549 | 164,5 | 1993 | 176,8

“TLV: Tiéu lwu vuc

18000,0
16000,0
14000,0
12000,0
10000,0
8000,0
6000,0
4000,0
2000,0

0,0
1 2 3 4 5 ] 7 B 9 10 1 12

Trigu ,m?

Thang

Hinh 4: Tong lwgng theo théng tai lwu viee nim 2014

Két qua tinh toan cho ra téng lugng mua mwa & luu vuc. Tong lugng nudce
nudc mdt ndm 2014 tai lvu vuc Vu Gia -  trong thang 10, 11 va 12 1a 49.629,5 tri¢u
Thu Bon 1a 71.365.5 triéu m?, tai thang m? chiém 69,5 % cua ca nim 2014. Tong
10, 11, 12 téng lugng nude tai khu vuc  luong nude cao nhat vao thang 10 voi )
dat gia tri cao tuong ung voi cac thang lugng la 17.068,1 triéu m? nude va lugng
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nudc thép nhéat tai luu vuc nam 2014 vao
thang 3 v&i gia tri 1a 871,2 tridu m?, diéu
nay cho thiy c6 sy chénh léch 16n luong
nudc gitta cac thang trong ndm cua luu
vuc, dan dén tinh trang mét can dbi nguén
nuGe va gy ra tinh trang thiéu vao cac
thang mua kho va thura nudc vao cac
thang mua mua.

5. Két luan

Nghién ciru da chung minh viéc
phuong phap SCS-CN két hop sir dung dir
lidu vién tham va céc dit liéu ban do trén
nén tang GIS 1a mot cach kha thi dé xéac
dinh tong luong nude mit cho cac luu vue.
Téng luong nude phu thude vao hai yéu t6
chinh 1a gia tri CN va luong mua, gié tri
CN va lugng mua cang cao su hinh thanh
dong chay cang 16n diéu nay ti 16 thuan véi
téng lugng nudc tai luu vuc. Tong luong
nude cho luu vue Vu Gia - Thu Bon trong
nim 2014 1a 71.365,5 triéu m’ phan b
khong dong déu cho cac luu vuc con va
trong cac thang, thang 10 13 thang c6 sb
lwong nude 16n nhét trong ndm va thang 3
¢6 s6 lwong nudce thap nhat.

Loi cam on: Bai bao duogc thuc
hién dudi sy hd trg nghién ciru cua dé tai
“Nghién ciru xdc dinh moi lién hé nhiét
dé, dé cao tang doi heu véi tong leong
nuwdc mét theo s6 liéu vé tinh GNSS va dit
liéu vién tham”. Ma s6 TNMT.2021.02.04
do Truong DPai hoc Tai nguyén va Moi
truong Ha No6i chu tri.
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ANH HUONG CUA NHUA POLYETHYLENE TEREPHTHALATE
PEN SU SINH TRUONG VA KHA NANG XU LY AMONI

CUA BEO TAM LEMNA SP.
Poan Thi Oanh', Nguyén Vinh Hing', Bui Kim Ngoc!
Nguyén Thu Pat', Chu Phuong Linh', Nguyén Tién Dat'
Trinh Thu Ha', Phung Pirc Hiéu2, Nguyén Thanh Trung', Loc DPirc Hiép®
"Truong Pai hoc Tai nguyén va Méi truong Ha Noi
2Vién Hoa hoc, Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam
3Hoc vién Canh sat nhan dan
Tém tit
Rac thai nhwa da tré thanh mét van dé moi truong nghiém trong o Viéet Nam
ciing nhu trén thé gioi. Mac du nhiéu nghién ciru da dwoc thuc hién dé danh gia hién
trang vé 6 nhiém chat thai nhua trong cdc hé sinh thai, nhung sw hiéu biét vé tdc
dong cua cac hat nhya doi véi thue vat van con han ché. Trong nghién curu nay, nhua
Polyethylene Terephthalate (PET) dd dwoc lwa chon dé nghién ciru dnh hudng ciia
cdc manh nhwa dén sw sinh trudong va kha nang xir 1y amoni ciia béo tdm Lemna sp.
trong diéu kién phong thi nghiém. Két qua nghién ciru cho thdy nhwa PET I mm c6
sw tke ché 1én kha nang sinh truéng, sw dai ré va khd ndng xir Iy amoni ciia béo tam
Lemna sp. twong g véi 36,36 %, 29,76 % va 21,8 %. Khi tang khoi lwong nhwa PET
1 mm, ty 1é irc ché ciia nhwa lén sinh trudng va kha ndng xir Iy amoni ciia béo tam cang
ting. Diéu nay cho thdy sw xudt hién ciia vi nhuwa PET trong méi trieong nude irc ché
khd nang sinh truéng ciia béo tam Lemna sp. Do d6, can c¢é nhitng nghién cieu sau hon
dé hiéu ré hon vé tac dong cia cdc mdanh nhwa PET doi véi cdc giai doan sinh truong
khdc nhau va kha nang xir Iy mede ciia béo tam.
Tir khoa: Béo tim Lemna sp.; Polyethylene Terephthalate; O nhiém nhya; Sinh
truéng.
Abstract
Effects of Polyethylene Terephthalates on the growth and ammonium treatment
efficiency of Duckweed Lemna sp
Plastic waste has become a severe environmental issue in Vietnam and around the
world. Despite much research into the current state of plastic pollution in ecosystems,
knowledge of the effects of plastic particles on plants remains limited. In this study,
Polyethylene Terephthalate (PET) resin was selected to study the effect of plastic
particles on growth and ammonium treatment efficiency of duckweed Lemna sp. under
laboratory conditions. Research results showed that Imm PET resins had an inhibitory
effect on the growth, root elongation and ammonium processing capacity of duckweed
Lemna sp., respectively, at 36.36 %, 29.76 % and 21.8 %. When increasing the weight
of I mm PET plastic, the inhibition rate of the resin on the growth and the ammonium
processing capacity of duckweed increased. This study showed that the presence of PET
microplastics in the aquatic environment inhibited the growth of duckweed Lemna sp.
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Therefore, further studies are needed to better understand the impact of PET particles
on different growth stages and water treatment capacity of duckweed.

Keywords: Duckweed Lemna sp.; Growth; Plastic pollution; Polyethylene

Terephthalate.
1. Mé& dau

Cung véi sy phat trién khong ngimg
ctia nganh nhura, cac san phim nhua ngay
cang dugc tng dung rong rdi trong cong
nghiép, nong nghiép va doi séng (Xu et
al., 2020) [8]. Nhwa rit can thiét trong
cuodc séng vi hau hét hoat dong cua con
ngudi ngdy nay déu dua trén hodc bi anh
hudng bdi nhya va cac san phém tir nhua
(Geyer et al., 2017) [5].

Chét thai nhua, bao gém mot ty 1¢
dang ké chat thai ran do thi, 1a méi quan
tam dac biét 16n (Sanjana va Yogendra,
2020) [7]. Nguoi ta ude tinh rang khoang
12.000 tan chit thdi nhua s& & cac bai
chén lap hodc trong méi trudng ty nhién
vao ndm 2050 (Geyer et al., 2017) [5].
Trong sb tit ca cac loai nhua, Polyetylene
Terephthalate (PET) dugc dic biét su
dung trong bao bi thuc pham vi cac dic
tinh cua no6 bao gém kha nang chiu nhiét,
hoa chét va co hoc (He et al., 2019) [4].
La mot nguyén li€u thd quan trong, PET
thudng duoc sir dung dé san xuét cac san
pham dyng do ubng, néu nhu khong duge
thu gom ding cach va thai bo ra ngoai
moi truong, loai nhya nay ciing kho bi
phan huy. Khi ¢ trong moi trudong, qua
trinh phan manh vat 1y va 13o héa cham
cua nhua de doa cac hé sinh thai béng
cach phan tach thanh cac hat nhya nhé
hon hodc thong qua viéc giai phong cac
chat doc, chat phu gia va cac hop chat hap
phu (Sajiki va Yonekubo, 2003) [8].

Mic du mot sb nghién ctu da xem
x¢ét tac dong cua manh vun nhya dén chét

luong moi truong va thuc vat trén can,
nhung su hiéu biét vé tic dong cta chiing
dbi v6i hé sinh thai nude va thyc vat thiy
sinh van con han ché. Cho dén nay, ngudi
ta biét rat it vé tac dong cua nhya ddi véi
su phat trién cua cac thuc vat thuy sinh.
Hién tai, phﬁn l6n cac nghién cuu duoc
thuc hién trong linh vuc nay tap trung vao
s6 lugng cac manh nhuya 16n trong nuéc,
trong khi co rat it thong tin vé tac dong
cua cac manh vun nhua nhd, dac biét la
sau thoi gian dai tich ty, ddi voi su tdng
truong va phat trién cua thuc vat thiy
sinh, ddc biét 1a di v6i béo tAim Lemna
sp. Do do, trong nghién ctru nay danh gia
anh hudng cta nhua PET 1én sinh trudng
va kha niang xtr Iy amoni cta béo tdm
Lemna sp.

2. vat liéu va phuwong phap
nghién ciru

2.1. Péi twong nghién ciru

Béo tam

Béo tim (Lemna sp.) dugc thu
thap tir muong thuéc phudong C6 Nhué,
Ha No§i (21°3'55.98" N, 105°45'45.68"
E). Sau d6 béo duogc dua vé phong thi
nghiém dé lua chon cac ca thé béo phat
trién déu nhau. Moi trudng nudi béo
bao gébm: KNO, 0,404 mg/l; KH,PO,
0,106 mg/l; K.HPO, 0,0728 mg/l; K SO,
0,0348 mg/l; MgSO,.7H,0 0,0992 mg/l;
CaCl, 0,0222 mg/l; FeSO,.7H,0 0,0120
mg/l; H.BO, 0,01144 mg/l; MnCl,.4H,0
0,000564 mg/l; ZnSO,.7H,0 0,00214
mg/l; (NH,)Mo.O,,.4H,0 0,000086 mg/l;
CuSO,.5H,0 0,00023 mg/l; CoCl,.6H,O
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0,00108 mg/l. pH cia mdi truong nudi
dugc diéu chinh tr 6,5 - 7,0 truée khi
hap thanh tring. Piéu kién nudi: Nhiét
d6 khoang 25 + 2 °C, chu ky sang:tdi 1a
12:12 gio voi cuong do chiéu sang 1000
lux. Sau khoang 6 tudn nudi cdy trong
diéu kién phong thi nghiém, 15 c4 thé
béo tAm truong thanh dugc lya chon va
b6 sung vao binh thity tinh chira 100 ml
moi trudng nudi béo c¢6 nong do N-NH Y

40 mg/L (duoc pha tr NH,CI co ngudn
gbc Merck - Pirc) nham danh gia doc tinh
ctia nhya dén sinh truong va kha ning xur
Iy amoni ctia béo Lemma sp.

Nhwa PET

Nhua Polyethylene Terephthalate
(PET) dugc st dung rong rai trong cudc
song hang ngay. Tinh chit va ngudn gdc
ctia nhua PET duoc thé hién trén Bang 1.

Bing 1. Tinh chit ciia nhua PET [3]

. Khdi lrgng riéng - A £
Loai polyme (gfem) Mau sac Nguon goc
Polyethylene Terephthalate . .| Chai dung d6 uong va cac loai
(PET) 1,38 - 1,41 Khéng mau chit Iong

2.2. Phwong phdp nghién ciru

2.2.1. Phuwong phap xdc dinh thong
s6 sinh trudng

Anh huong cua nhya dén sy sinh
trudng cua beéo dugc theo ddi trong 7
ngdy. Sinh trudng cua béo dugc danh
gia thong qua sy thay ddi vé khoi luong
béo giita mau thi nghiém so v6i mau ddi
ching. Kha nang e ché sinh truong dugc
tinh bang cong thirc sau:

Tbc d6 sinh trudng riéng cua beo:
u=[In(m) - In (m )]/t

Trong do: t: Thoi gian nghién ctru

Ln (m): Can ndng beo sau thu hoach

Ln (m ): Can ndng beo ngay dau tién

Hiéu suat tc ché ting trudng cua
nhua dén béo Lemna sp. (%) = [(n mau
d6i chtng - p mau thi nghiém)/ p miu dbi
chung] x 100.

Chiéu dai ré cua béo dugc danh gia
thong qua sy thay doi vé chicu dai ré
béo gitta mau thi nghiém so v6i mau dbi
chung. Kha ning trc ché chiéu dai ré dugc
tinh bang cong thirc sau:
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Hiéu suit ac ché chiéu dai ré cua
nhya dén béo Lemna sp. (%) = [(Chiéu
dai ré& miu dbi ching - Chiéu dai ré
mau thi nghiém)/Chiéu dai r& mau dbi
chtrng] x 100.

Hiéu suét xu Iy amoni cua béo dugc
danh gia thong qua sy thay ddi vé hiéu
sudt xir Iy amoni ciia béo gitra miu thi
nghiém so v6i mau ddi chimg. Kha ning
trc ché hiéu suat xir 1y amoni dugc tinh
bang cong thirc sau:

Hiéu suat ¢ ché xtr Iy amoni cua
nhua dén béo Lemna sp. (%) = [(Hiéu suat
xtr Iy amoni ddi chimg - Hiéu sut xir 1y
amoni mau thi nghiém)/Hiéu suat xur 1y
amoni mau dbi chimg] x 100.

2.2.2. Phuwong phap phan tich

Xac dinh NH," bang phuong phap
trac quang theo TCVN 6179-1:1996; ISO
7150-1:1984

2.2.3. Théng ké va xit Iy s6 liéu

Tét ca céac thi nghi¢m déu duoc lap
lai 3 1an va dit liéu thu nhan duoc vé bang
phan mém Excel 2010.
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2.3. Bo tri thi nghi¢m

Thi nghiém 1: Nghién curu anh hwong
kich thuoc cua nhuwa lén sinh truong va
kha nang xuw ly amoni cua beo

Nhiam muc dich danh gid anh huong
cua kich thudce nhya lén sinh trudng va xu
Iy amoni ctia béo: Béo duoc nudi trong thé
tich nghién ctru 100 ml; Thoi gian chiéu
sang 8 h v6i cuong d6 chiéu sang 5000 lux,
nhi¢t d§ dao dong tr 20 - 22 °C, N-NH,"
40 mg/L. Thoi gian theo doi 7 ngay. Moi
nghiém thtrc dugc 1ap lai 3 lan.

Céc thi nghiém dugc bd tri nhu sau:

DC: Moi truong + beo

TN1: Moi truong + béo + 5g/L nhya
c6 kich thude 30 mm

TN2: Moi truong + béo + 5g/L nhua
c6 kich thude 10 mm

TN3: Moi truong + béo + 5g/L nhya
c6 kich thude 2 mm

TN4: Moi truong + beo + 5g/L nhya
c6 kich thude 1 mm

15
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% tre ché toc dj tang chiéu dai ré
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o

bC TN1 |, TN2 TN3, ~TN4
. % e che toc d6 tang chiéu dai re
Thi nghi¢ém
(a)

Nghién ciru

Thi nghiém 2: Nghién ctru anh huong
khéi heong cia nhwa lén sinh trudng va
kha nang xur Iy amoni cua béo

Nham muc dich danh gia anh huong
cua mat d¢ nhya 1én sinh trudng va xu ly
amoni cua béo: Béo dugc nudi trong thé
tich nghién ctru 100 ml; Thoi gian chiéu
sang 8h voi cuong do chiéu sang 5000 lux,
nhi¢t do dao dong tir 20 - 22 °C, N-NH, " 40
mg/L, kich thuéc nhya 1 mm, khdi lugng
nhura thay d6i 0; 1; 5; 10; 20 g/L. Thoi gian
theo doi 7 ngay. Mbi nghiém thirc dugc lap
lai 3 lan.

3. Két qua va thao ludn

Nghién cuu danh huong cua kich
thuoc nhwa PET lén kha nang sinh truong
va xik Iy amoni ciia béo tdm

Do tang chiéu dai ré, khdi lugng béo
tam va su e ché cua kich thude nhya 1én
chiéu dai r&, ciing nhu khéi lugng béo tAim
dugc thé hién khac nhau giita cac nghiém
thirc (Hinh 1a va Hinh 1b).

AL

o

-10

0.15 29.76 40
e 30

g- 0.1 1 . 01 2

3 0,08 % 0 A
£ 0.05 !

= 0,0 —_ - 0

=

)‘:5 ' 1

=

=]

-3.41
PC TN1 TN2 TN3 TN4

A

w9 e ché tdc do tang khdi luong

% trc ché toc df ting khdi lwong

=P ting khdi lugng

Thi nghiém

®)

Hinh 1: Anh hwong ciia kich thwéc nhwa PET lén chiéu dai ré va khéi lwong ciia béo tim

Két qua nghién ctru cho thay kich
thuoc khac nhau cua PET c6 tac dong
dang ké dén kha nang phat trién cua chiéu
dai ré cling nhu kha nang ting khdi luong
ctia béo tAm. Cu thé, & TN3 va TN4, nhua
PET co6 kich thudce 16n 10 mm va 30 mm,

chiéu dai ré va khéi luong cua béo tAim
khoéng cho thay sy anh huéng khi so sanh
v6i cong thirc ddi chimg. Trong khi d6 &
nghiém thirc TN1 va TN2, béo tim bj anh
hudng dang ké boi viéc bd sung cac manh
vun nhua c6 kich thuéc nhé 1 mm va 2
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mm. Ty 1& tc ché téc do tang chiéu dai ré
va (rc ché kha nang ting khdi luong cta
hai nghiém thirc nay 1a 36,36 %, 18,18 %
va 29,76 % va 11,77 %, tuong ung. Kich
thudce cia nhya PET cang nhd, su uc ché
ciia nhya 1én sinh truong cia béo tim

cang tang. Nghién ctru ctia Qi va cdng su,
2018 [10] ciing bao cdo rang vi nhua va
manh nhua 1én déu c6 sy anh huong dén
sinh trudng cua cdy lua mi va vi nhya cho
thdy tac dong tiéu cuc nhiéu hon so voi
nhua 16n.

Bing 2. Anh hwéng ciia kich thwéc nhwa PET lén khd nang xiv Iy amoni

X ~ X ~ o Xk
Thi | Khilwgng | Kich | "ongde | Nongdd |y Gg| voueche
STT nghiém | nhwa (g/L) | thuéc amoni ban | amoni sau xu xit Iy (%) hi¢u suat xw
ghis & diu (mg/L) | 1y (mg/L) YU 1y amoni
1 bC 0 - 40 3,5 91,3
2 TN1 5 1 mm 40 11,4 71,4 21,8
3 TN2 5 2 mm 40 9,6 76,0 16,7
4 TN3 5 10 mm 40 7,9 80,2 12,1
5 TN4 5 30 mm 40 7,2 81,9 10,3
100 125
% | E
~ 80 {20 E
s 70 | =
= L i B
? :g [ 15 \ é
S a0 | 110 2
g 30| -
T 20 | s 2
10 3
0 0 X
PC TN1 TN2 TN3 TN4
Thi nghiém

%/, (rc ch¢ hi¢u suat xu Iy amoni

e H iU suéit xir 1y (%)

Hinh 2: Anh hwéng ciia kich thwéc nhwa PET Ién khd néng xir ly amoni

Kha ning xtr Iy amoni cia béo tim
dudi sy anh hudng cua kich thudc nhya
dugc thé hién ¢ Bang 2 va Hinh 2. Vi khoi
luong nhya PET nhu nhau, kich thudc thay
ddi (1 mm, 2 mm, 10 mm, 30 mm), sau
mot thoi gian xir 1y ndng d6 amoni giam
& tat ca cac cong thire thi nghiém c6 chira
nhya. Kich thudc nhya cang 16n, hiéu suit
xtr Iy amoni cang cao (TN1-TN4 ting dan
tir 71,4 - 81,9) va % trc ché hiéu suat xur
Iy amoni giam dan (tir 21,8 & TN1 xudng
10,3 & TN4). Kich thudc nhya cang nhé
thi hiéu sudt xtr Iy amoni cang giam, kha
ning trc ché xur Iy amoni ctia béo tim cang

tang. Két qua nghién ctru nay phi hop véi
két qua anh huong cua kich thudc nhua 1én
sinh truong clia béo tam.

Nghién ciru dnh huong cia khoi
lwong nhya PET lén kha nang sinh truong
va xir Iy amoni ciia béo tam

Sinh khéi va ré cia béo tim c6 su
thé hién khac nhau trong cic cong thiic
thi nghiém (Hinh 3). O nghiém thirc TN1,
khéi luong nhua thip 1 g/L, ty 1& tc ché
chiéu dai r& va khdi lugng cua beo thap
khoang 22,86 va 17,54 %, tuong ung.
Khi ting khdi luong nhya kich thudc
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nho, co su khac biét dang ké vé su phat
trién ctia béo tam. Piéu nay thé hién, khdi
lugng nhya cang lon, béo sinh trudng
cham, c6 nghia 1a ty 1& tc ché cang ting.
Bhattacharya et al., (2010) [2] cling cho
réng cac hat nhya tich dién duong bi hut
vao cellulose cac thanh phan cua té bao
thuc vat do luc tinh dién va su hép phu
cua chung cling dugc tang cuong boi do
nham ctia bé mat cellulose thyc vat cung
cép nhiéu vi tri lién két cho cac hat nhya.
Mac du dién tich cua cac hat nhya khong
duoc do, nhung céc vi hat PET duogc su
dung trong nghién ctru cia nhom téc
gia thé hién &i lyc cao voi cac bé mat

15 ass1 P60 o

L") .-
= 1 a0 S
B 2
£ 05 0520 =
% st
0 0 g3
g PC TN1 TN2 TN3 TN4 b
g S
£

X

mmm % tie ché tbe do tang chidu dai ré
e P)§ tang chidu dai r&

Thi nghiém

(@

Nghién ciru

tich dién am, vi du: Vach kinh. M{t mat
khéc, su xuit hién nhiéu nhya PET cling
c6 kha ning lam hong ré mot cach co
hoc. Nghién ctru cua Balestri va cong su
(2019) [1] ciing cho thiy sy nidy mam cta
hat Lepidium sativum c6 sy phat trién bét
thuong hodc giam su phat trién cua ciy
con khi c6 nhua. Pflugmacher va cong
su (2020) [6] dd phat hién ra rang ty 18
nay mam thap hon (15 %, 30 % va 65 %)
duoc quan sat, so v6i cac bién phap doi
ching khong dugce xtr 1y, sau khi vat li¢u
polycarbonate mdi duge tron truc tiép
vao chat nén theo ty 18 0,1 %, 1,0 % va
10 % (W/w).
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Hinh 3: Anh hwéng ciia khéi lwong nhwa PET lén chiéu dai ré va khéi lwong ciia béo tim

100 1 50
44,79 =
9 | 20,58 145 §
S 80t -
< e
Z. 70 | 3’ =
Z 60 f 30 %
<= R
3 40 20 &
=
T 30 | 15 =
20 10 S
(2]
10 5 Z
0 0 <

PC TN1 TN2 TN3 TN4
Thi nghiém

% e ché higu suat xur ly amoni

e Higu suat xtr 1y (%)

Hinh 4: Anh hwong ciia khéi lwong nhwa PET lén khd ning xir Iy amoni
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Kha ndng xtr ly amoni dudi su anh
hudng cta khéi lugng nhya duge thé hién
& Hinh 4. Két qua nghién ctu cho thiy
khdi lwong PET cang 16n thi kha ning xir
ly amoni ctia béo tAm cang giam, Hiéu suit
xir Iy amoni cua béo giam dan (tir 79,27 %
& TN1 xudng con 50,01 % & TN4). Piéu
ndy ciing co thé giai thich, khi ting luong
vi nhya vao trong moi truong nude, anh
hudng dén sy sinh trudng cua béo tAm, dan
dén giam sy hap thu nito trong moi trudong
nudce, dan dén hiéu suat xir Iy amoni giam.

4. Két ludn

Két qua nghién ciru cho thiy cac
manh nhya PET véi kich thudce 16n (10 -
30 mm) khong anh hudng 1€n sinh truong
va chiéu dai r& ciia béo tim Lemna sp. Tuy
nhién, cdc manh nhya PET c¢6 kich thudc
nhé hon 5 mm (duogc coi 1a vi nhya) da co
su anh huong 1én kha nang sinh trudng va
xtr Iy amoni ctia béo tAm. Kich thudc vi
nhua cang nho thi mrc anh hudéng cang
tang. Két qua nghién ctru nay ciing budc
dau cho théy cac manh nhua va hat vi
nhua c6 thé ¢o tac dong tiéu cuc dén thuc
vat noi trong h¢ sinh thai nudc ngot.
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PANH GIA HIEN TRANG CAC MO HINH KINH TE TUAN HOAN
TRONG HOAT PONG NONG NGHIEP TAI XA TRINH XA,
THANH PHO PHU LY, TINH HA NAM

Pham Thi Mai Thio, Mai Dinh Khai, Vii Van Doanh
Truong Pai hoc Tai nguyén va Moi truong Ha Noi
Tém tit
Bang phwong phdp khdo sdt thiee dia va diéu tra xd hoi hoc, nghién ciru cho thdy
cdc ho nong dan san xudt Wa va chan nudi lon tai xa Trinh Xd dd va dang ap dung
cdc phiong thirc san xudt lién quan dén kinh té tuan hoan. Cac mé hinh lién quan dén
kinh té tuan hoan tai xa Trinh Xd déi véi hoat dong tré‘ng lua gé‘m co 2 mé hinh la mo
hinh Liia - Phdn bén; M6 hinh Lia - Gia siic va 3 mé hinh lién quan dén hoat déng
chan nuoi gém mo hinh Lon - Ao ca; Mo hinh Lon - Lua; Mo hinh Lon - Nhién liéu
phuc vu sinh hoat - T réng trot. Cac mo hinh da va dang mang lai hiéu qua vé kinh té,
xd héi, méi truong cho nguoi dan dia phirong, tuy nhién 1y 1é ép dung con rat thép, chi
chiém 13,7 % doi voi trong lia va 37,5 % doi véi chin nudi. Théng qua két qua phong
van vé nhu cau muén dwoce hidng dan, tdp hudn vé cic mé hinh tudn hodn dp dung
trong chan nudi lon trong lia, nghién ciru da dé xudt cac hoat déng ma chinh quyén
dia phirong xd Trinh Xd can thuc hién dé timg buéc xdy dung nén néng nghiép tudn
hodn bao gom xdy dwng co ché khuyén khich thiic day mé hinh kinh té tudn hoan, tuyén
truyén tdp hudn cho nguwoi dan vé cdc bude thie hién cdc gidi phap ky thudt thuc hién
cdc mé hinh kinh té tuan hoan trong néng nghiép. Riéng gidi phdp kj thudt ngoai dé
xudt nhdn réng mé hinh hién dang dwoc dp dung, nghién ciru ciing da dé xudt mé hinh
Rom - Trong ndam rom - Phédn bén cho cdc hé trong lia nham téi da hod sir dung rom
ra phdt sinh, giam thiéu tac dong 6 nhiém méi trieong do hoat déng dot rom ra sau thu
hoach. Péi véi chan nudi nghién ciiu dé xuat phat trién Mé hinh Chén nuéi lon - Nhién
lieu phuc vu sinh hoat - Phan bon hitu co nham xir ly triét dé chat thai phat sinh trong
nganh chan nudi lon, bao vé méi trieong va gidam thiéu chi phi trong dun ndu sinh hoat
ciing nhw trong viéc mua phdn bén cho cdy trong.
Tir kho4: Kinh té tuan hoan; N ganh tréng trot; Chan nudi; Phu phém nong nghiép;
O nhiém moi trudong.
Abstract
Assessing the current situation and proposing circular economy models in
agricultural activities in Trinh Xa commune, Phu Ly city, Ha Nam province
By methods of field survey and sociological investigation, the study showed that
rice and pig farming households in Trinh Xa commune have been applying production
methods related to the circular economy. The models related to the circular economy
in Trinh Xa commune for rice farming activities include 2 models: Rice - Fertilizer;
Rice - Cattle model and 3 models related to livestock production include the Pig - Fish
Pond Model; Pig - Rice Model; Pig - Domestic fuel - Cultivation model. The models
have been bringing economic, social and environmental benefits to local people, but
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the application rate is still very low, accounting for only 13.7 % for rice cultivation
and 37.5 % for livestock feed. Through the results of the interview about the need for
guidance and training on circular economy models applied in pig farming and rice
farming, the study proposed activities that the local government of Trinh Xa commune
needs to carry out to gradually build a circular agriculture, including building an
incentive mechanism to promote the circular economy model, propagating and
training people on steps to implement technical solutions of economic circular models
in agriculture. As for the technical solution, in addition to the proposal to replicate
the models currently being applied, the study also proposed the models of Straw -
Growing straw mushrooms - Fertilizer for rice growing households to maximize the
use of generated straw, minimize the environmental pollution impact caused by burning
straw after harvest. For livestock production, research and propose the development
of a Pig - Breeding model - Domestic fuel - Organic fertilizer in order to thoroughly
treat waste generated in the pig industry, protect the environment and reduce cooking
costs as well as in buying fertilizers for crops.

Keywords: Circular economy; Crop production; Animal husbandry; Agricultural
by - products; Environmental pollution.

1. Pt van dé trién kinh t& néng nghiép va bao vé moi
truong. Vi vay, nghién ctru nay khong chi
gitip ning cao kién thirc vé kinh té tuan
hoan trong san xuat nong nghiép ma con
¢6 y nghia 16n d6i v6i phat trién bén viing
cua khu vuc néng thon.

Hoat dong nong nghiép la nganh
kinh té khong thé thiéu cua mdi qudc
gia dé dam bao an ninh luong thuc. Tuy
nhién thach thic vo cung 16n d6i voi san
xuat nong nghiép trén thé giéi noi chung
va Viét Nam noi riéng hi¢n nay la phat
sinh chat thai, 6 nhidm méi truong, lang

Viét Nam 1a mot qudc gia nong
nghiép va c6 dén 70 % dan s lao dong
trong linh vuc ndy. Phat trién bén viing
nén ndéng nghiép dang ding trude vo van
nhitng ap lyc tr sy suy thodi tai nguyén,
gia ting phat thai va bién d6i khi hau. Tai
COP26, Thu tuong Chinh phu da dua ra
cam két Viét Nam phan d4u dat phat thai
rong bang “0” vao nim 2050 va 2 cam
két khac c6 lién quan chat ché dén nganh
noéng nghiép la: Cam két tham gia sang

phi ngudn tai nguyén thién nhién va bién
d6i khi hau. Trong bdi canh kinh té dang
phat trién, viéc tim hiéu, nghién ctru va
tmg dung cac md hinh kinh té tuan hoan
1a can thiét dé tang hiéu qua san xuat va
nang cao doi séng cua nguoi dan nong
thon. Nong nghiép tuan hoan 1 qua trinh
san xuét theo mot chu trinh khép kin ma

hau hét cac chit thai duoc quay tro lai lam
nguyén liéu cho san xuét. Chat thai va phu
pham ciia qua trinh san xuit nay la dau
vao cua qua trinh san xuat khac. Ngoai
ra, viéc tim hiéu vé mé hinh kinh té tuan
hoan ciing c6 y nghia rat quan trong dbi
v6i viée dam bdo an ninh luong thyuc, phat

kién “Giam phat thai khi methan toan cau”
va cam két thuc hién “Tuyén bd Glasgow
vé rimg va str dung dat”. Ngay 07/6/2022,
Thu tuéng Chinh phii ban hanh Quyét
dinh s6 687/QD-TTg vé viéc phé duyét
dé an phat trién kinh té tudn hoan & Viét
Nam. Pé dat duoc nhiing cam két trén,
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phat trién tuan hoan trong nganh néng
nghiép 1a v cung quan trong.

Thém vao do, cac nghién ctu lién
quan dén tiém ning 4p dung kinh té
tudn hoan cling da va dang dugc thuc
hién trong va ngoai nuéc chang han nhu
Ellen MacArthur Foundation, nam 2017
dd cung cip tong quan vé kinh té tuan
hoan va bén viing. Trong do, cd su lién
két gitra kinh té tuan hoan va kinh té sinh
thai cling nhu phan tich cac yéu té quan
trong dé phat trién cac mé hinh kinh té
tuan hoan trong hoat dong ndng nghiép
[1]. Nam 2021, Vién Nghién ctru Nghi
vién chau Au da phan tich hiéu qua cua
kinh té tuan hoan va kinh t¢ sinh théi, vai
trd ciia néng nghiép trong viéc phét trién
kinh té tudn hoan ciing nhu phan tich mot
s6 thach thire va co hdi cta viée phat trién
kinh té tudn hoan trong hoat dong nong
nghiép [2]. Trong bao cao cia UNESCO
nam 2019 vé “Kinh té sinh hoc tuan hoan
trong nong nghiép: Co hoi va thach thirc”
da danh gia hién trang va tiém ning cta
kinh té tudn hoan trong hoat dong nong
nghiép. Bao céo ciing dé cap dén vai tro
ctia kinh té tudn hoan trong viéc giam
thiéu luong khi thai nha kinh va dong gop
vao viéc thuc hi¢n cac muyc ti€u phat trién
bén vitng cta Lién hop qubc. Bén canh
do, bao cao ciing trinh bay cac chinh sach
va giai phap dé khuyén khich su phat trién
ctia kinh té tudn hoan trong néng nghiép,
bao gdm viéc ting cuong hop tac giita
cac linh vuc khac nhau, thiic day cong
nghé tién tién va phat trién cac san pham
va dich vu c6 gia tri cao tir cac chét thai.
Bio cdo ciing cung cip cac vi du vé cac
hoat dong ndéng nghiép kinh té tudn hoan
da duogc trién khai thanh cong tai mot )
qudc gia trén thé gidi, tir 6 rat ra nhiing

Nghién ciru

bai hoc va kinh nghiém dé ap dung tai
Viét Nam va céac nudc trong khu vuce [3].
Trong nudc ciing da c6 mot sd tac gia
nghién ctru lién quan dén mé hinh kinh té
tuan hoan trong néng nghiép nhur Nguyén
Thi Phuong Thao va cong sy (2020) da dé
xudt mot mo hinh kinh té tudn hoan cho
nong nghi¢p Viét Nam dua trén phan tich
hién trang va danh gié cac khia canh ctua
kinh té tuan hoan nhung chua trién khai
thue nghiém [4]. Tran Thi Thanh Hién va
cong su (2021) da thyc hién nghién cuu
vé tinh hinh st dung phan bon hoda hoc
va dé xuat cac giai phap khuyén khich sir
dung phan bon hitu co trong san xuat nong
nghiép & mot s6 tinh mién Trung ctia Viét
Nam. Cac giai phap nay déu huéng dén
viéc tao ra céc chu trinh kinh té tudn hoan
trong hoat dong nong nghiép [5]. Nguyén
Hiru Bang va DS Thi Hong Minh (2019)
dd danh gia tinh hinh st dung thudc trir
sau trong san xuét rau sach tai khu vuc
nong thon phia Bic Viét Nam va dé xuat
céc giai phap nham han ché sir dung thude
trir sdu va thuc day st dung cac bién phap
kiém soat sinh hoc, tao ra chu trinh kinh
té tudn hoan trong san xuét rau sach [6].
Bui Van Chuong va cong sy (2020) da
nghién ctru danh gia tinh hinh quan ly rac
thai tai cac ho gia dinh trong thanh phd
Pa Ning va dé xuit mot sd giai phap dé
tao ra chu trinh kinh té tuan hoan trong
quan 1y rac thai va san xuat nong nghiép
[7]. Tran Puc Viét va cong su (2019) da
thuc hién nghién ctru danh giéa tinh hinh
st dung nang luong va moi trudng trong
san xuit lua & Viét Nam va dé xuét cac
giai phap nham ting cuong sir dung cac
ngudn ning lugng tai tao va tao ra chu
trinh kinh té tudn hoan trong san xuét lta
[8]. Cac nghién ciru trén cho thy rang cac
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mo hinh tuan hoan trong nong nghiép da
va dang dugc nghién curu, danh gia va ap
dung dong thoi mang lai hiéu qua kinh té,
xa hoi va moi truong.

Xa Trinh X4 1a mdt khu vyc nong
thon dang phat trién cta tinh Ha Nam, véi
95 % dan s6 dang hoat dong trong linh
vuc san xuat néng nghiép [9]. Tuy nhién,
trong qua trinh san xuét, phan 16n ho dan
thai bo cac phu phim nhu rom ra, bao bi
thube bao vé thuc vat, phan gia suc,...truc
tiép ra ngoai moi trudng khong nhiing
gdy lang phi tai nguyén ma con gop phan
lam cho moi truong ndng thon ngay cang
6 nhiém. Khi mé hinh kinh té tudn hoan
dugc ap dung c6 thé gitp giam thiéu phat
thai phé phu pham néng nghiép, giam
thiéu rai ro moi trudong va nang cao thu
nhap cho nguodi nong dan. Chinh vi vay,
nghién cuu hién trang thuc hién cac mo
hinh lién quan dén kinh té tuan hoan trong
hoat dong nong nghi¢p tai xa Trinh Xa,
thanh phd Phu Ly, tinh Ha Nam dugc
thuc hién nham dé xudt cac giai phap gop
phan phat trién bén virng kinh té, xa hoi
va mdi truong ¢ khu vuc nong thon cua
tinh Ha Nam.

2. Phuwong phap nghién ctru

2.1. Khao sat thuc dia

Tién hanh khéo st trén dia ban xa
Trinh X4 nham quan sat, chup anh va thu
thap céac thong tin lién quan t1 nghién ciru
dé tién hanh xdy dung mau phiéu va lya
chon ddi tuong cho diéu tra x3 hoi hoc.

2.2. Diéu tra xi hji hoc

Nghién ciru tién hanh diéu tra bang
bang hoi vé hién trang ap dung cic mod
hinh san xuat lién quan dén kinh té tuan
hoan véi toan bo hd chan nudi (35 ho) va
100 ho trong laa dai dién ¢ xa Trinh Xa.
Céc nhu cau mudn duoc huéng dan, tap
huén vé cac mo hinh tuin hoan ap dung
trong chan nuoi lon, trong laa dugc bao
gom trong phiéu diéu tra dé lam cin cu
dé xuat phat trién cic mo hinh kinh té
tuan hoan cho xa Trinh Xa. Trudc khi tién
hanh diéu tra, nhom nghién ctru da thuc
hién diéu tra thir 10 ho (5 ho trong laa, 5
h6 chan nudi lon) dé diéu chinh, sira chita
sai sot néu 6 khi xay dung phiéu diéu tra,
sau d6 méi tién hanh diéu tra khao sat dai
tra. Qué trinh théng ké va xt 1y s6 liéu,
néu phat hién khong du sb liéu sé tién
hanh diéu tra bo sung dé hoan thién.

2.3. Phwong phdp xir Iy so ligu

Cac s6 lidu tir diéu tra xa hoi hoc
duoc xir Iy bang phan mém Excel dé tong
hop va hoan thién bai bao nay.

3. Két qua nghién ciru va thao luin

3.1. Hién trang thuc hién cdac mo
hinh lién quan d@én kinh té tuan hoan tai
xda Trinh Xa

3.1.1. Hoat dng trong hia

(1) Mo hinh Lon - Ao Ca

Theo két qua khao sat thuc té va diéu
tra xa hoi hoc, trén dia ban xa Trinh Xa co
4 hQ chan nuoi lon dang &p dung mo hinh
Lon - Ao ca. Cac thong tin cu thé trinh
bay trong Bang 1.

Bang 1. Danh sach ho gia dinh ap dung mé hinh Lon - Ao cd tai xa Trinh Xd

STT| Hgiadinh | So dau lgn (con) | Dién tich ao ca (m?) Loai c4
1 | Trinh Van Hiép 8 2.752 Ca chim, tr6i
2 |Mai Van Can 3 720 C4 chim, trdi, trim, mé
3 Nguyén bic Hau 9 3.500 Ca chim, tr6i, chép
4 |Nguyén Vian Cong 8 2.100 Catré
Nguon: Két qua diéu tra
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M hinh Lon - Ca dugc so dd hoa
trong Hinh 1, chiém 33 % tong s6 ho ¢
thuc hién mé hinh lién quan dén kinh té
tuan hoan trong chin nudi. Trong d6, khi
chan nuoi lon, dan lgn ti€u thu luong thirc
an tu cam, rau,...va nudc uéng s€ tao ra
mot luong chét thai nhu phéan, nudc tiéu.
Ngoai ra, khi chdm so6c lgn sé can mot
lugng nudc dé tim va ria chudng lon.
Tat ca chét thai nay déu duogc thai truc
tiép xudng ao nudi ca. Nguodn chét thai
nay s€ lam thic an cho c4, tom va sinh
vat phu du trong ao. Sau d6, nudc ao nay
s& dugc loc tho qua bé bang cat vang, da
va than hoa dé st dung trong viéc tim
rira chudng lon.

Hién nay trén dia ban xa c6 mdt )
ho gia dinh dang str dung phuong phap
lam thirc an cho ca. Cu thé, tai ho gia dinh
ong Nguyén Puc Hau, thon Bui Nguyén,

Nghién ciru

luong phan va nude dugc tha truc tiép
xudng ao dién tich 1a 3.500 m?. Khi chat
thai duoc thai xuéng ao thi cac loai ca do
hd gia dinh nubi s€ an truc tiép, hé vi sinh
vat trong ao s& xir 1y va qua trinh ty dong
hoa chat thai trong ao nudi dién ra khién
ngué)n nuoc sach hon. Sau do, gia dinh lai
su dung nudc ao nay qua bé loc cat, da,
than (loc tho) dé tam va rira chudng lon.

Uu diém cta md hinh nay gitp xu 1y
nguén chét thai chian nudi lon, tiét kiém
dugc ngudn thire an cho c4, d& dang van
dung. Tuy nhién, gia dinh phai can c6
dién tich ao nuoi 16n dé dap ung dugc kha
ning tu dong hoa chét thai cua ao. Khi
quy mo dan Ign tdng hon 10 con thi mo
hinh nay khong con hiéu qua, co thé giy 6
nhiém méi trudng nude néu thai truc tiép
phan lgn xubng ao.

Lon

l Thise &a chiia audi

Chat thai lon
Phan lgm Nude tiéu lon Nuée tim rira ehuﬁng
'4 tha n
%i thii A thii i thai
[ 4 ]

|

l Thitc &n cho cd, tm, vi sinh vat,.. ‘

| Nudc ao |

Hinh 1: Mo6 hinh Lon - Ao cd
Bdng 2. Danh sdch hé gia dinh dp dung mé hinh Lon - Lua tai xa Trinh Xd

STT H¢ gia dinh S6 dau lon (con) Dién tich trong lia (m?)
1 Mai Hién Quang 1 1.584
2 Mai Hién Long 2 792
3 Tran Thi Hong 3 2.376
Nguén: Két qua diéu tra
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(2) M6 hinh Lon - Lua

Trén dia ban xa Trinh X4 c6 3 hd chan
nudi lon dang 4p dung mo hinh Lon - Lua,
chiém 25 % sb ho c6 thuc hién cac mo hinh
lién quan dén kinh té tuan hoan. Cac thong
tin cu thé trinh bay trong Bang 2.

Mo hinh Lon - Laa dugc so d6 hoa
trong Hinh 2. Pau tién, lon duoc nudi
trong chudng duogc thiét ké bén trén 1a
san choi va chd nam cho lon, phia cudi
chudng duoc dao 1 hd thu phan. Khi lon
thai phan, nudc tiéu sé duge thu vao hd
thu phan trong chudng lon. Ctr mdi mot
16p phan lai pha 1én mot 16p rom ra day
tr 10 - 15 cm. Khi lua da dugc gat xong,
lugng phan nay s€ dugc van chuyén ra
rudng va bon tryuc tiép cho cay lta vu sau.
Sau khi thu hoach lua, lugng rom ra lai
duoc phoi kho chat déng dé 1am nguyén
li¢u u phan chuéng lon. Hién nay, trén dia
ban xa@ chan nudi theo loai hinh ndong ho
1a cha yéu do d6 bién phéap truyén théng
dé xtr Iy chét thai phd bién 14 1 1am phan
bon hitu co.

Theo ba Tran Thi Hong, thon Trang
cung cip: Viéc san xuit phan bon hiru co
sinh hoc tir chat thai chin nudi bang cach
U tryc tiép theo phuwong phap truyén thong

chu yéu duoc thuc hién béng cach chuéng
lon duoc ddo 1 hé tuy ti 1& chudng nudi
va sb luong lon nuoi. Sau do, cho rom,
¢6, trau vao hd va cit mdi mot 16p phan s&
phu 1én mdt 16p rom ra va trau. Phan lon
va nuoc thai lon s€ duoc d'fly hét xuéng
hé. Luong phan nay ctr vao cubi nim sé
duoc cho ra rudng dap dat dé u tiép. Khi
cay bira s& cay bira luon ddng phén 1 nay
dé bon déu ra rudng trude khi ciy lua. Sau
thu hoach lua, gia dinh ba s& chd rom vé
phoi kho va danh déng sir dung dan trong
viéc & phan chudng. DPé ngin ngira mui
hoéi tir phuong phap nay thi h¢ gia dinh
¢6 str dung thém ché pham sinh hoc gitip
phan hitly nhanh, giam mui hoi va chat
luong phan dugc tang cao.

Uu diém gitip xir Iy ngudn chat thai
chan nudi lon va xtr Iy dwoc phu pham
néng nghiép tir hoat dong trong la (rom,
ra, tréu), tiét kiém duogc chi phi mua phan
bon laa, dé dang van dung, khong can
dién tich chudng trai qua 16n. Tuy nhién
md hinh nay chi ap dung duogc véi hd gia
dinh chian nuéi quy mé rat nho (nhé hon 5
con). Ngoai ra vé moi truong thi phat sinh
mui hoi, anh huong dén moi truong séng
xung quanh.

Len

i

Thite §n chiin nwdi

Chat thai lon

‘__,_F—f“_‘—/)l-\.‘_‘_“"-_-ﬁ_..

Phin lgn

Nudc tieu lgn

Nudc tim rira l:hur'ng

Xithii e

HG thu phin | —»

M héi

l Fom, da, triu, o3

Bom ciy

Hinh 2: Mo hinh Lon - Lua
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(3) M6 hinh Lon - Nhién li¢u phuc
vu sinh hoat - Tréng trot

Két qua nghién ctru cho thay trén
dia ban xa Trinh X4 ¢6 5 ho chan nudi

Nghién ciru

lon dang ap dung mo hinh Lon - Nhién
liéu phuc vu sinh hoat - Tréng trot.
Cac thong tin cu thé trinh bay trong
Bang 3.

Bdng 3. Danh sdch hé gia dinh dp dung mé hinh Lon - Nhién liéu phuc vu sinh hoat -
Ti réng trot tai xa Trinh Xda

STT H¢ gia dinh S6 dau lon (con) Loai cay
1 Nguyén Gia Thang 18 Rau mau
2 Do Buc Lap 25 Rau mau
3 Nguyén Phu Hoc 36 Mit, budi
4 Nguyén Thi Thanh Lam 70 Mit, budi, rau mau
5 Mai Xuan Dinh 32 Budi dién

M6 hinh Lon - Nhién li¢u phuc vu
sinh hoat - Trong trot dugc so dd hoa trong
Hinh 3. Ban dau phan, nude thai tr hoat
dong chan nudi lon dugc thu gom qua hd
ga dau vao. Sau d6 phan va nudc phan
dugc dan dén ham biogas dé xir 1y. Khi
sinh hoc dugc sinh ra tr qué trinh phan
huy ky khi cac vat chat hitu co va san
phém tao thanh 1a mot hon hop khi, chu
yéu 1a mé tan (CH ,) va cac bon nic (CO,).
Nguon khi nay duogc 1dy ra va st dung vao
dun ndu sinh hoat. Ba thai tir bé biogas s&
duoc thai ra hd ga dau ra. Lugng nude va
phan bi diu ra nay duge dung dé bon truc
tiép cho cdy trong.

Cong ngh¢ u khi sinh hoc da duogc
su dung rong rai ¢ Viét Nam tu dau
nhitng nam 1960. Ké tir d6, cong nghé
nay ludn dugc cai tién va ung dung rong
rai & nhitng quy mo khac nhau va dem lai
hiéu qua dang ké vé kinh té - xa hoi va
moi trudng.

Hién nay cac ho dang st dung
phuong phéap bé biogas dé xir 1y chat thai

Nguon: Két qua diéu tra

chan nudi. Cac ho c¢6 quy mé tuong ddi
16n, tir 18 - 75 con, lugng chit thai duoc
dua vao bé biogas xir Iy sau d6 bun thai
va nudc thai dugc dua lén va bon truc
tiép cho cay trong. Luong khi thu duoc s&
dugc st dung dé dun nau, tiét kiém duoc
chi phi cho viéc sur dung gas, dién. Trung
binh mdi thang gia dinh tiét kiém duoc
khoang 150.000 dong tién gas, dién khi sir
dung bé biogas ndy. Phan nudc va ba sau
khi xtr 1y qua bé biogas s& dugc sir dung
dé tudi va bon cay truc tiép tai vuon.

Uu diém cta moé hinh nay 1a gop
phan bao vé moi trudong, xir 1y ngudn chét
thai chin nuodi lon, tiét kiém dugc chi phi
mua phan bon cdy trong, chi phi nhién
liéu cho dun nAu, khong tdn nhiéu dién
tich dat bé. Tuy nhién nhugc diém ciia mo
hinh nay 1a kinh phi ddu tu ban dau 16n,
yéu cau vé ky thuat van hanh va st dung.
Day ciing 1a m6 hinh phd bién nhat trong
cac mo hinh dugc cac hd dan ap dung tai
xa Trinh X4 lién quan dén hoat dong chan
nudi va chiém 42 % s ho ¢6 ap dung mo
hinh lién quan dén kinh té tun hoan.
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Hinh 3: Mé hinh chén nuéi lon - Nhién ligu phuc vu sinh hoat - Trong trot

3.1.2. Hoat dong tro”‘ng trot

(1) M6 hinh Lua - Phdan bon

Hién tai ¢6 5 ho trong lua ¢ Trinh X4
dang 4p dung mo hinh Lua - Phan bon

hitu co, chiém 65 % céac hd tré)ng trot ¢o
thuc hién cac mo hinh lién quan dén kinh
té tudn hoan. Cac thong tin cu thé trinh
bay trong Bang 4.

Bdng 4. Danh sdch hé gia dinh dp dung mo hinh Lua - Phdn bon tai xda Trinh Xa

STT Ho gia dinh Dia chi Khoi lwgng phan/nim (kg)
1 Mai Hién Quang Thén Trang 300
2 Mai Hién Long Thon Trang 750
3 Tran Thi Hong Thon Trang 1500
4 Mai Thi Huyén Thon An Hoang 800
5 Mai Vian Khang Thon An Hoang 1200

Trong Hinh 4 1a thanh pham phan
bén sau khi da dugc u tir nguyén liéu Lua
(rom, ra, cd,...) - Phan chuéng (phéan lon,
ga, trau bo,...). Sau khi chuan bi nguyén
liéu nhu rom ra, phan chuéng cac loai. Vi
tri U phan phai dam bdo xa khu dan cu,
khu nha ¢ dé tranh anh huong dén sinh
hoat cua nguodi dan. Sau d6 ctr trai mat
lugt rom, ra day 20 - 25 cm lai dén mot
16p phan day 20 - 25 cm, chat thanh 16p
va khong dugc nén chat. Dung nudc tudi
1én phan cho d6 am khoang 60 - 70 %.
Phu bat khéi luong U va thudng xuyén
tudi nude dam bao do6 am khoang 30 - 40
ngay la str dung dugc.

Nguon: Két qua diéu tra

Theo cac hd dan duoc phong vén,

v6i 1 tAn rom uét s& can tuong tng 3 - 5
ta phan chudng tuoi, 3 - 5 kg voi bot, phan
lan 5 - 10 kg, 1 kg ché pham. Tién hanh u
mét lugt rom dén mot luot phan chué)ng
tuoi, voi bot, 1an theo ty 1€ va phai phu bat,
ni - 16ng che day kin. U dugc 3 - 5 ngay,
can tiép tuc tron thém 1 kg ché pham.
Trong diéu kién nhiét do binh thuong, sau
30 - 40 ngay, phan bon da su dung duoc.
Sudt thoi gian 0, phai tién hanh kiém tra,
néu rom kho thi b6 sung thém nude hop
1y dé bao dam am déu, néu do am da bao
dam thi khong can tudi nudc. Trude khi
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mang di bon, chi cAn md bat dé nhiét do
ctia phan bang voi nhiét d6 moi trudng
bén ngoai.

Uu diém gitip tan dung tai sir dung
dugc lugng phy pham ndng nghiép phat
sinh tir hoat dong trong lua, giam chi
phi phan bon cho cdc mua vu sau. Tuy
nhién, can dién tich U phan tuong ddi
16n, yéu ciu nim rd duoc ky thuat u
phan dé dam bao chit lugng phin bon
cling nhu khong gay 6 nhiém méi truong
(mui khi u phan khong dung cach). Phat
sinh mui héi anh hudng dén chét lugng

mdi truong khong khi.

Nghién ciru

Hinh 4: M6 hinh tin dung phu phim trong
lia lam phdn bon

(2) M6 hinh Lua - Gia suc

V61 mo hinh Lua - Gia stc, hién nay
c6 3 ho trong lua dang ap dung, chiém
35 % s6 ho c6 thyc hién mo hinh canh
tac lién quan dén kinh té tuan hoan. Céc
thong tin cu thé trinh bay trong Bang 5.

Bdng 5. Danh sdach h¢ gia dinh ap dung mé hinh Liuia - Phédn bon tai xa Trinh Xa

STT H¢ gia dinh Dia chi Khoi lirong thirc in (kg)
1 Ngb Thé Quang Thon Thuong 600
2 Ng6 Thi Oanh Thon Bui Nguyén 500
3 Nguyén Tién Lén Thén Bui Nguyén 1000

Sau khi thu hoach, lugng phu phim
rom ra dugc nguodi dan phoi kho, danh
d6ng 1am thirc an cho trdu bo. Tuy nhién
rom, ra ché bién theo cach thong thudng
cua nguoi dan hi¢n nay c6 ham lugng
dinh dudng thap chi dé cho trdu bo an
chbng d6i vao nhitng ngdy mua, thoi tiét
cuc doan khong di chan tha dugc. Ngoai
ra, ngudi dan c6 thé phdi tron thém cam,
cac loai thuc in khac dé da dang khau
phan dn cho gia stic giup dan gia suc ting
trudng phat trién.

Uu diém ctia mé hinh nay gitp bao
vé mdi trudng, xir Iy ngudn phé phu pham
tir hoat dong trong lua, gitip tiét kiém duoc
chi phi thtre dn chin nuéi, khong yéu cau
ky thuat, d& dang 4p dung. Nhuoc diém
1a can phai bo sung thém céc loai thirc an
khéc vi ham lugng dinh dudng trong rom

Nguén: Két qua diéu tra
ra chua du cho phat trién cia vat nuoi.

[ .

Hinh 5: Mé hinh tdn dung rom ra lam thirc
an cho gia suc

3.2. Pé xudt gidi phdp phdt trién cdc
mé hinh kinh té tuan hoan trong hoat
dong nong nghiép

3.2.1. Xdy dung co ché khuyén khich
thiic ddy mé hinh kinh té tuan hoan

Can bg Dia chinh - Xay dung - Nong
nghiép va Méi truong cua xa Trinh Xa
xay dung quy trinh thu gom, bdo quén,
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ché bién phu phidm néng nghiép co vat
chat tho xanh cao dé ché bién 1am thirc dn
cho gia stic dn c6 & quy mo nong hg, trang
trai va dugc niém yét tai cac nha van hoa
ctia timg thon dé ngudi dan dé dang tiép
can va hoc hoi; Xay dung cac hudng dan
thyc hién mo hinh kinh té tuan hoan trong
nong nghiép phu hop véi tiém ning phat
sinh phé phu pham tir hoat dong trong trot
va chan nudi trén dia ban xa Trinh Xa;
Xay dung, dang ky san pham OCOP tai xa
Trinh X4 d¢ phat huy tiém lyc, thé manh
va nang cao gia tri kinh té cho san pham.

Hop tac xa dich vu nong nghiép xay
dung chinh sach khuyén khich sir dung
phan bon hitu co, phan bon hitu co vi
sinh, phan bon sinh hoc thay thé mot phan
cho phan bén héa hoc nham chuyén doi tir
canh tac truyén thong sang canh tac hitu
co, sinh hoc, sinh thai.

Uy ban nhan dan xi phdi hop véi
ngan hang chinh sach xay dung cac chinh
sach khuyén khich vu dai, hd trg vay von
cho cac d6i tuong san xuat chuyén doi
dan mé hinh kinh té tuyén tinh sang ap
dung cic mo hinh kinh té tuan hoan cho
doanh nghiép nong nghi¢p ing dung cong
ngh¢ cao trén dia ban xa.

3.2.2. Tuyén truyén

Can bo Dia chinh - Xay dung - Nong
nghiép va Moi truong xa Trinh X4 xdy
dung chién lugc truyén thong vé mé hinh
kinh té tudn hoan trong ndng nghiép phu
hop vé6i diéu kién tu nhién, kinh té - xa
hoi trén dia ban xa Trinh X&; Xay dung
cac trang thong tin dién tor nhu Facebook,
Zalo dé nguoi dan, doanh nghiép d& dang
tiép can cac thong tin, hd tro vay von, quy
trinh thyc hién chi tiét cdc mo hinh kinh té
tuan hoan trong néng nghiép.

Uy ban nhén dan xa phdi hop véi cac
doan thé, cac dong chi Bi thu - Trudng
thén t6 chirc cac hoat dong hoc tap trao
do6i kinh nghiém phu hop véi timg do6i
tuong. Tham quan, nghién ctu kinh
nghiém mat ) trang trai hodc doanh
nghi¢p trong nudc da thuc hién thanh
cong nong nghiép tuan hoan. Do tao, tap
huén ngudi dan nudi con tring xt Iy chat
thai, [am thirc an chan nudi, phan bon cho
cay trong; Quy trinh cong nghé san xuat
phan hitu co tir chét thai chin nubi.

Hop tac xa dich vu néng nghi¢p:
Hudng dan ngudi dan nudi cac loai thién
dich nhu ong mit d6, nhén bat mdi, bo xit
bit moi dé diét trir sdu bénh, han ché viée
thudc bao vé thuc vat trong tréng trot.
Huéng dan nguoi dan sir dung céc loai 14
thao duoc nhu ma dé, 14 di, 14 nhot, bong
héi,...dun cho lon, vat nudi in, udng giup
phong bénh tiéu chay, ting strc dé khang
va han ché su dung cac loai thude trong
chin nuodi. Huéng dan ngudi dan ty 1am
ché phém vi sinh, enzyme nham hd tro
tiéu hoa, tang strc dé khang va giap xir ly
chét thai, cai thién méi trudng chin nudi.

3.2.3. Giai phap ky thuat

(1) Nhan réong mo hinh hién co

+ Tuyén duong céac hd trng dung cac
mo hinh kinh t& tudn hoan trong néng
nghiép tai xi, khuyén khich nhan dan dén
cac ho dé hoc tap va ap dung cac mé hinh
trong thoi gian téi.

+ Tung budc xay dung vung chuyén
canh cdy trong, vat nudi.

+ Cht trong viéc huén luyén dao tao,
nang cao ning luc san xuit cho néng dan
cling nhu hop téc xa dich vu nong nghiép;
Phéi hop céc hoi, doan thé dao tao huan
luyén céc hdi vién co so.
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(2) Dé xudt mot sé mé hinh kinh té
tuan hoan theo y kién cia ngwoi dan xa
Trinh Xa

a) Mo hinh cho cac ho tréng lua tai
xa Trinh Xa

Theo két qua phong van thi trén dia
ban xa Trinh X4 c6 95/100 phiéu khao sat
mong mudn dugc tap huin vé cach tai ché
phu phdm néng nghiép trong hoat dong
trong lua. Trong d6, 1am ndm rom chiém
81 % sd phiéu mong mudn dugc hudng
dan trong, 17 % s phiéu mong mudn
dugc huéng dan o phan hiru co, 2 % sd
phiéu mong mudn duogc huéng dan u rom
lam thuc an cho gia stic. Dua trén mong
mudn cua dai da s6 ho dan, dé xuit chinh
quyén dia phuong xay dung quy trinh va
huéng dan k¥ thuat cho ngudi dan co thé
tan dung rom, ra sau thu hoach dé trong
nam rom. Theo d6, sau khi thu hoach lta
tai cac canh dong trén dia ban xa Trinh
X4, toan by luong rom s€ dugc thu va
phoi kho chat déng dé 1am nguyén liéu
trong nidm. Khi trong ndm xong, gia thé
trong nidm s& duoc U 1am phan bon hiru
co. Ngudn phén hitu co ndy sé& duoc st
dung san xuét la, rau mau, nang cao do
phi nhiéu cua dat; Dong thoi han ché tdi
da 6 nhiém méi truong, giam mot phan
chi phi trong san xudt va ting thém ngudn
thu nhép cho ho gia dinh.

b) Mé hinh kinh té tudn hoan cho
nganh chan nuoi

Két qua diéu tra xa hoi hoc cho théy,
c6 94 % s6 ho duoc phong van mong
mudn duoc tap huin, huéng din tai sur
dung chét thai tir chan nudi lon. Trong
do, 16 ho mong mubn duoc huéng dan
lam tai, bé biogas chiém 47 % téng s6 ho
chan nudi trén dia ban xa. Tiép do, c6 6 ho

Nghién ciru

mong mudn dugc huéng dan chi tiét vé
cach lam thirc an cho vat nudi giau dinh
dudng giup giam chi phi chin nudi, chiém
19 %. Ngoai ra c6 4 ho mong mudn dugc
huéng din nudi giun qué dé xir Iy chat thai
tir hoat dong chian nudi lon chiém 13 %.
Phuong phéap u phan bon sinh hoc va xtr
ly chat thai chin nudi bang dém 16t sinh
hoc ¢6 ti 16 mong mudn bang nhau déu
12 6 %. Nhu vay co thé thay rang, nguoi
dan rat quan tam dén viéc 4p dung cac mé
hinh tai str dung chat thai, giam thiéu phat
sinh va giam thiéu tic dong méi trudng,
tang hiéu qua kinh t&. Cac mo hinh trén
néu duoc trién khai va ap dung trong thuc
té s& gop phan ting budc chuyén dich
nén nong nghiép noéng thon theo hudng
kinh té tuan hoan, dic biét gitip tang hiéu
qua san xuat va thu nhap cho ngudi dan
nong thon khong chi ¢ Trinh X4 ma con &
cac dia phuong khac c6 dic thu san xuét
tuong tu.

4. Két lugn

Céc mo hinh lién quan dén kinh té
tuan hoan hién tai dang duoc ap dung tai
xd Trinh X4 d6i v6i hoat dong trong lta
gdém c6 2 md hinh 12 m6 hinh Lia - Phan
bon; M6 hinh Lua - Gia suc va 3 mo hinh
lién quan dén hoat dong chin nudi gom:
MG hinh Lon - Ao ¢4; M6 hinh Lon - Lua;
M6 hinh Lon - Nhién liéu phuc vu sinh
hoat - Tréng trot. Cac mo hinh da va dang
mang lai hi¢u qua vé kinh té - x4 hoi, moi
truong cho nguodi dan dia phuong tuy
nhién ty 1& ap dung con rét it chi chiém
13,7 % dbi voi trong lta va 37,5 % doi
v6i1 chan nuoi.

Nghién ctru di dua ra mot sb giai
phap dé phat trién mé hinh kinh té tuan
hoan trong hoat dong ndng nghiép tai
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xd Trinh X4 bao gébm xay dung co ché
khuyén khich thiic ddy mé hinh kinh té
tudn hoan, tuyén truyén, giai phap ky
thuat. Riéng giai phap k¥ thuat ngoai dé
xuét nhan rong mo hinh hién dang duoc
ap dung, nghién ctru ciing di dé xudt mo
hinh Rom - Trong ndm rom - Phan bén
cho trong lia nham tdi da hoa sir dung
rom ra phat sinh, giam thiéu tic dong 6
nhidm méi truong do hoat dong ddt rom
ra sau thu hoach. P6i v6i chan nudi, nghién
ctru dé xuat phat trién mé hinh chin nudi
Lon - Nhién li€u phuc vu sinh hoat - Phan
bon hitu co nham xur 1y triét dé chat thai
phat sinh trong nganh chan nu6i lon, bao
vé moi truong va giam thiéu chi phi trong
dun ndu sinh hoat ciing nhu trong viéc mua
phan bon cho ciy trong.

Loi cam on: Tap thé tac gia xin
tran trong cam on téi nguoi dan va can
bo dugc phong van tai xa Trinh X4, thanh
phd Phu Ly, tinh Ha Nam va cam on dé
tdi md s6 TNMT.2022.01.24 di hd trg
thuc hién nghién clru nay.
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PANH GIA HIEN TRANG HE THONG QUAN LY MOI TRUONG
VA MUC PQ THUC HIEN CAC GIAI PHAP LIEN QUAN PEN
KINH TE TUAN HOAN CUA MOQT SO DOANH NGHIEP THUQC
NGANH NHUA TREN PIA BAN THANH PHO HA NOI

Pham Thi Mai Thao', Trwong Thé Anh', Nguyén Thi Hong Hanh'
Nguyén Hong Quén, Ta Thi Yén!
'Truong Pai hoc Tai nguyén va Moi truong Ha Noi
2Vién Nghién ctru Phat trién Kinh té tudn hoan (ICED), Pai hoc Quéc gia TP HCM
Tém tit
Nganh nhiea la nganh c6 sw phdt trién nhanh trong nén kinh té Viét Nam nhing su
phat trién nhanh nay dang phai déi mdt véi nhiéu thach thire, dic biét la van dé xir Iy
chat thai nhwa khi méi nam Viét Nam thai ra moi truong 1,8 triéu tan nhya. M6 hinh
kinh té tuan hoan dwoc coi la gidi phdp bén viing do kha ndng tdi sir dung chat thai,
nguon tai nguyén sé gép phan giam thiéu 6 nhiém va huwdng t6i phat trién bén viing.
Nghién ciru nay dwoc thue hién véi muc tiéu danh gid hién trang hé thong qudn 1y méi
trieong va mire d thuwe hién cdc gidi phdp lién quan dén kinh té tuan hoan ciia mét
s6 doanh nghiép thuoc nganh nhya trén dia ban thanh phé Ha Néi nham dé xudt cac
gidi phdp hiedng dén dp dung thanh cong mé hinh kinh té tuan hoan. Nghién ciru sir
dung phirong phdp phong vén truec tiép, thong qua phéng vin can bé quan 1y ciia mot
s6 doanh nghiép nhiea trén dia ban thanh phé Ha Ni. Két qua cho thdy, cdc doanh
nghiép nhwa & Ha Néi di va dang tao ra 6 nhiém déang ké dudi dang chat thdi ran, khi
thai va nude thai. Tai cde doanh nghiép tdi ché c6 quy mé nhé thiéu cdc bién phdp
quan Iy chdt thai hiéu qua. Tai doanh nghiép nhwa san xudt tir nguyén liéu tinh déu c6
nguon lc tai chinh d@é thuc hién cdc bién phdp phong ngira bao vé méi truong. Céc
doanh nghiép nay sir dung cdc cong nghé hién dai dé giam chi phi vin hanh va téi da
héa viéc sir dung tai nguyén thién nhién. Lién quan dén kinh té tudan hoan, nganh nhwa
dd va dang thiee hién nhiéu gidi phdp nham t6i wu héa dau vao, giam tiéu hao ning
lieong, chia sé tai nguyén thién nhién va bao vé méi truong. Gidi phdp dé xudt dé phat
trién mé hinh kinh té tuan hoan cho nganh nhya bao gom truyén théng, tuyén truyén
phé bién kién thirc vé kinh té tuan hoan. Mdc dit van con nhitng rdo can song cdc
doanh nghiép nhua déu nhin nhdn kinh té tuan hodn theo huong tich cuc va lac quan
hon vé chinh sach va kha ning dp dung thanh céng trong cdc doanh nghiép.
Tir khoa: Kinh té tudn hoan; Nganh nhya; Hé thong quan 1y méi truong; O nhidm
moi truong.
Abstract
Assessment of the current status of the environmental management system and
the level of solutions implementation related to the circular economy among some
enterprises in the plastic industry in Hanoi
The plastic industry is a fast-growing industry in the Vietnamese economy;
However, this rapid development is facing a lot of challenges, especially the issue of
plastic waste treatment when Vietnam releases into the environment 1,8 million tons
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of plastic every year. The circular economy model is considered a sustainable solution
due to its ability to reuse waste and resources, which may contribute to pollution
reduction and sustainable development. This study was conducted with the aim of
assessing the current status of the environmental management system and the level
of solutions implementation related to the circular economy among enterprises in the
plastic industry within Hanoi so as to propose solutions for the successful application
of the circular economy model. The study deployed a direct interview method, through
interviews with managers of various plastic enterprises in Hanoi. The results showed
that plastic enterprises in Hanoi have been generating significant pollution in the
form of solid waste, emissions and wastewater. In small-scale recycling enterprises,
there is a lack of effective waste management measures whereas at plastic enterprises
where refined materials are utilized for production, financial resources are substantial
to implement preventive measures to protect the environment. These businesses use
advanced technologies to reduce operating costs and make maximum use of natural
resources. Regarding the circular economy, the plastic industry has been implementing
many solutions to optimize inputs, reduce energy consumption, share natural resources
and protect the environment. Proposed solutions to develop a circular economic model
for the plastic industry include communication, propaganda and dissemination of
knowledge about the circular economy, etc. Although there are still barriers, plastic
enterprises all acknowledge the circular economy in a more positive and optimistic
way about policies and the ability to successfully apply in businesses.

Keywords: Circular economy; Plastic industry; Environmental management
system; Environmental pollution.

1. Pit van dé

Viét Nam la nudc dugc danh gia la
mot trong s cac qudc gia dé bi ton thuong
nhit do bién ddi khi hau [2], nguyén nhan
chinh hau hét xut phat tir cic nganh cong
nghi¢p, dac biét 1a nhling nganh cong
nghi¢p miii nhon nhu nganh céng nghi¢p
nhya, nganh dét may, nganh cong nghi¢p
thyc pham, ché bién [3]. Vi vay, dé thuc
hién cac muyc tiéu phat trién bén viing va
cac cam két qudc t& ma Viét Nam da tham
gia ky két thi hudng tiép can chuyén doi
md hinh tir “kinh té tuyén tinh” sang “kinh
té tuan hoan” dang dugc u tién trong giai
doan phat trién méi cta dat nudc [4]. Pay
vira 1 co hoi phat trién kinh té bén viing,
mang lai nhiéu lgi ich cho quéc gia, doanh

nghiép va nang cao chat luong cudc song
cho nhan déan. Ngoai ra, mé hinh kinh té
tuan hoan (KTTH) dang dugc xem 1a mot
trong nhitng giai phap hitu hiéu gép phan
thuc hién cam két dat phat thai rong bang
“0” cua Viét Nam tai COP26. Nganh nhya
duoc xem la mdt trong nhitng nganh cong
nghi€p mii nhon (theo Hi€p hoi Nhua Vi¢t
Nam (VPA)), ¢6 strc canh tranh tot véi mirc
tang truéng binh quan 16 - 18 % mdi nim
(giai doan 2010 - 2020) [5]. Song song
v6i do, nganh nhya phai dbi mat véi nhiéu
thach thurc, dic biét 1a van dé& xur 1y chat
thai nhua, theo sb lidu tir dai dién FAO,
mdi nim Viét Nam thai ra moi truong 1,8
triéu tAn nhua [1], con theo théng ké cua
Hiép hoi Nhya Viét Nam thi trong khoang
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thoi gian tir nam 1990 - 2015, sb luong
tiéu thu nhya ¢ Vi¢t Nam da tang tur 3,8 kg/
ngudi/nam 1én dén 41 kg/ngudi/nam [6].

Vi thuc trang trén, Chinh phu Viét
Nam d3 cam két manh mé& thuc hién giam
thiéu cht thai nhua voi nhiéu quyét sach,
c6 thé ké dén nhu: Quyét dinh s6 491/Qb-
TTg ngay 07/5/2018 vé viéc phé duyét
diéu chinh Chién lugc Québc gia vé quan
ly tong hop chat thai ran dén nam 2025,
tam nhin dén ndm 2050; Chi thi s6 33/CT-
TTg ngay 20/8/2020 vé ting cudng quan
1y, tai str dung, tai ché, xtr 1y va giam thiéu
chat thai nhua; Quyét dinh sb 889/QP-
TTg ngay 24/6/2020 ctua Tha tudng Chinh
phu vé viéc phé duyét Chuong trinh hanh
dong Qudc gia vé san xudt va tiéu dung
bén vitng giai doan 2021 - 2030. Pic biét,
trong nam 2020, Quéc hdi thong qua Luat
Bao vé méi truong voi cac didu khoan stra
ddi, bd sung Luat Bao vé mdi truong nam
2014. Trong d6, Luat Bao v¢ mdi truong
nam 2020 c6 bo sung quy dinh vé giam
thiéu, tai sir dung, tai ché va xur 1y rac thai
nhwa; Han ché str dung cac san pham nhya
ding mot 1an va tai ni 16ng kho phan huy;
Khuyén khich san xut cic san phim than
thién v6i moi truong thay thé san pham
nhya truyén thng. Day 1a co s& phap 1y
quan trong dé Viét Nam ting cudng quan
Iy, tai st dung, tai ché, xur ly, giam thiéu
chit thai nhua trong thoi gian téi ciing nhu
thiic ddy viéc 4p dung mo hinh KTTH cho
nganh nhya va huéng dén phat trién bén
viing. Bén canh d6 la hang loat cac hanh
dong nhu: Phat dong phong trao “Chdng
chét thai nhya” trong toan dan; T6 chuc L&
phat dong qudc gia huong Gmg phong trao
chéng chét thai nhua nam 2019,...

Hién tai, c6 mot sb nghién cuu dugc
thuc hién lién qua dén hé théng quan 1y
moi truong va KTTH trong nganh nhya

Nghién ciru

vi du nhu: Nguyén Tudn Anh va cong su
nam 2021 da danh gid mac do thuc hi¢n
cac hé thong quan 1y méi truong trong
cac doanh nghiép nhya tai Viét Nam,
dong thoi phéan tich dnh hudng cta cac
hé théng nay dén su bén viing ciia doanh
nghiép [7]. Nguyén Khuong Dtrc va cong
sunam 2018 da danh gi4 tdc dong ctia cac
hé théng quan 1y méi trudng dén hidu qua
san xuat va su bén vimg cua cac doanh
nghi¢p trong nganh nhya tai Viét Nam
[8]. Nam 2020, tac gia Nguyén Thai Ha
va cong su da thuc hién nghién ctru danh
gia tic dong cua cac hé thdng quan 1y moi
truong dén hiéu qua san xuit va bao vé
moi trudng trong nganh san xuat nhuya tai
Viét Nam [9]. Trong khi do cac nghién
cuu da thyc hién lién quan dén KTTH cho
nganh nhya bao gdm: Lé Minh Hoang va
cong su nam 2021 da nghién cuu dé ra
cac giai phap KTTH trong quén ly rac thai
nhua tai Viét Nam, dong thoi dé xuét cac
chinh sach hd tro cho doanh nghiép tham
gia vao nén KTTH [10]. Trong khi tac gia
Trinh Thi Thu va cong su di tién hanh
danh gia tac dong cua cac giai phap quan
1y chudi cung mg xanh dén hi¢u qua san
xuit va bao vé moi truong trong nganh
san xuat nhya tai Viét Nam vao nam 2020
[11]. Nghién ctru dé xudt cac giai phap
KTTH trong quan ly rac thai nhya tai Viét
Nam, dong thoi dé xuét cac chinh sach hd
trg cho doanh nghiép tham gia vao nén
KTTH ciling da dugc thuc hién boi tac
gia Nguyén Huong Lién va cong sy nim
2021 [12]. Qua trinh luge khao cho thiy,
cac nghién ctru hi¢n tai dang danh gid mot
cach riéng 1¢ hién trang hé thong quan
Iy moi truong va dé& xuat cac giai phap
phat trién KTTH cho cac doanh nghiép
thudc nganh nhya ma chua cé danh gia
hién trang cling nhu muare do thuc hién cac
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giai phap tudn hoan ciia cdc doanh nghiép
nhya dac bi¢t cho hai nhom doanh nghiép
tai ché va san xudt cac san pham tir nhya.
Xuat phét tir thuc tién cac quyét dinh,
cam két va cac hanh dong thuc té trén cua
Chinh phu va nhén thtc dugc tam quan
trong ctia viéc phat trién kinh té phai di
doi voi viéc bao vé moi truong va hi¢n
trang cac nghién ctru da thuc hién c6 lién
quan, nghién ctru nay dugc thyc hién voi
muc tiéu danh gia hién trang hé thong
quan ly moi truong, mirc do thuc hién céc
giai phép lién quan dén KTTH ctia mot s6
doanh nghiép thudc nganh nhya trén dia
ban thanh phé Ha Noi ndi riéng nham dé
xuét cac giai phap ting ty 18 tai ché, tai
sir dung chat thai tir qua trinh san xut,
huéng dén 4p dung thanh cong mé hinh
KTTH cho céc doanh nghiép nhuya.

2. Phuwong phap nghién ctru
2.1. Phwrong phdp phéng vin truc tiép

Nghién ctru tién hanh phong van truc
tiép 7 doanh nghiép (chia thanh 2 nhom 1a
doanh nghiép tai ché va doanh nghiép san
Xuat tir nguyén ligu tinh) hoat dong trong
nganh nhua trén dia ban thanh phé Ha Noi
dé thyc hién phong van bao gdm Cong ty
cd phan dau tu san xuat xuit nhap khau
Trudng Giang, Cong ty TNHH dau tu
thuong mai va san xuét bao bi Tuan Ngoc,
Cong ty c6 phan Anh Binh Minh, Cong

ty ¢6 phan nhya Pao An, Co s& san xuét
Huong Tang, Co so san xuat Théu Trung,
Co sé san xuét va thuwong mai nhya DPuc
Tin dé co nhitng thong tin vé hoat dong
san xudt va cong tac quan 1y moi trudng
tai moi doanh nghiép.

2.2. Phwong phdp xir Iy so ligu

Céc sb liéu thu thap tir phong van
dugc tong hop va xir 1y s6 liéu bang phan
mém Excel.

3. Két qua nghién ciru

3.1. Hign trang phat sinh chit théi

Vi sy tuong dong giita cac doanh
nghiép nhya san xudt tir nguyén liéu tinh
va doanh nghiép nhya tai ché nén nghién
ctru s€ lua chon 02 dai dién doanh nghiép
trong 7 doanh nghiép dugc phong van néu
trén la Cong ty A (dai dién cho nhom céc
doanh nghiép san xuét tir nguyén liéu tinh)
va Cong ty B (dai dién cho nhoém cac doanh
nghiép tai ché). Dé biét thanh phan va loai
cac chét thai trong qua trinh san xuat cac san
pham ctia cong ty, nhom tac gia da co budi
trao doi véi can bo cong ty A va cong ty B.
Két qua phong van cho thdy, nganh nhya
phat sinh 03 dong thai chinh trong qua trinh
san xuét, bao gém: Khi thai, nude thai va
chét thai rin, trong d6 chat thai ran 1a nguon
thai 16n nhat. Chi tiét duoc loai va luong
chit thai dugc thé hién trong Bang 1.

Bing 1. Tong hop logi va lwong chit thdi phdt sinh trong qud trinh sin xudt

Chat thai

T phat sinh

Cong ty A

Congty B

Khi thai

- Khi thai, bui phat sinh tir qua trinh vén
chuyén, xép d&, nguyén vat liéu vao doanh
nghiép, co s¢ san xuat, luu lwgng khi thai
1000 m*/h.

- Khi thai phat sinh trong qua trinh gia
nhiét kéo s€ tao ra cac khi VOC, TSP, CO..
- Mui nhya (phat sinh chu yéu) phat sinh
trong qua trinh san xuét

- Khi thai, bui phat sinh tr qué trinh van
chuyén, xép d&, nguyén vat lidu vao
doanh nghiép, co s san xuat.

- Khi thai phat sinh trong qué trinh gia
nhiét kéo s€ tao ra cac khi VOC, TSP,
CO,. ’

- Mui nhya (phat sinh chu yéu) phat sinh
trong qua trinh sén xuét.
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Nudc thai

- Nudc thai sinh hoat ctia cong nhan: Tong
luu Iwong nude thai sinh hoat phat sinh
khoang 3 m3/ngay dém v6i thanh phan cha
yeu gom chat ran lo lung (SS) BOD,, COD,
tong Nito, tong Phét pho, dau md, cohform
- Nude thai lam mat tir qua trinh san xuét:
Luong nudc thai khoang 40 m’/ngay.
dém, trong nudc thai nay c¢6 nhiét do cao.
Nuéc thai nay dugc tuan hoan khong thai
ra moi truong.

- Nudc thai sinh hoat cta cong nhén:
Tong luu lwgng nude thai sinh hoat phat
sinh khodang 1,5 m*/ngay.dém véi thanh
phan chi yéu gom chét ran lo limg (SS),
BOD.,, COD, tong Nito, tong Phét pho,
dau md, coliform.

- Nudc thai san xuat phat sinh trong hoat
dong tai ché nhyra: Nude dugc sir dung dé
1am sach phé ligu lugng phat sinh khoang
40 m’/ngay.dém, trong nudc chira cac
thanh phan dc hai nhu hoa chét tay rira
va nhiéu tap cht bam trén nhya.

- Nudc 1am mat tir qua trinh san xuét:
Luong nudc thai khoang 8 m*/ngay.dém,
trong nudc thai nay c6 nhi¢t do cao.

Chit thai
ran

- Chat thai rén sinh hoat: Luong chat thai
ran phat sinh wdc tinh khoang 10 kg/ngay.
dém, thanh phan chu yéu gdm cac loai bao
bi, vo chai lg, hop dung thuc an, thic an
thira va cac loai chét thai sinh hoat khac.

- Chét thai tir hoat dong san xuét: Phét sinh
khoang 50 kg/ngdy.dém bao gdm bi bia
thra, nhya, manh hat nhya roi vai trong
qué trinh sén xuat.

- Chat thai rdn nguy hai: 2 - 5 kg/thang bao
gdm gié lau dinh dau, dau m& thai trong
qua trinh bdo dudng, stra chira may moc,
than hoat tinh khong con kha nang hap phu.

- Chat thai ran sinh hoat: Luong chét thai
ran phét sinh wéc tinh khoang 3 kg/ngay.
dém, thanh phan chu yéu 1a v6i thanh
phan chii yéu gom céc loai bao bi, vo
chai lo, hop dung thirc an, thirc an thira
va c4c loai chat thai sinh hoat khac.

- Chét thai tir hoat dong san Xuat: Lugng
phat sinh khoang 4 kg/ngay.dém bao
gém cac tap chét 1an vao nhya, dat cat
tr qua trinh rira nhya, manh, hat nhya roi
vii trong qué trinh san xuit, sin pham
16i, khay PET hong, manh hat nhya roi
vii trong qua trinh san xuét.

- Chét thai rén nguy hai: 1 - 2 kg/thang bao
gbdm gié lau dinh dau, du m& thai trong
qua trinh bao dudng, stra chira may moc.

(Ghi chu: Vi ly do bao mdt thong tin nén cac doanh nghiép

Két qua phong van cho thay, hai
doanh nghi¢p trong nganh nhua s€ phat
sinh 03 dong thai chinh trong qué trinh
san xuét, bao gém: Khi thai, nudc thai
va chat thai rin, trong d6 chat thai ran 1a
ngudn thai 16n nhat.

Piém chung cua hai doanh nghiép
nhwa 1a: (1) Khi thai déu phat sinh (khi
thai, bui phat sinh ttr qua trinh van chuyén,
xép d& nguyén vat liéu; Khi thai phat sinh
trong qua trinh gia nhiét kéo s€ tao ra cac
khi VOC, TSP, CO,; Mui nhya phat sinh

xin khéng cong khai théng tin tén thuc té)
trong qua trinh san xuat); (2) Nudc thai
bao gém nudc thai sinh hoat cia can bo,
cong nhan vién va nudc thai [am mat tir
qua trinh san xuét; (3) Chat thai rin bao
g6m chét thai sinh hoat va chat thai ran tir
hoat dong san xuét.

Piém khac nhau giita hai doanh
nghi¢p 1a luong nudce thai tir qua trinh san
xuét, nudc duge st dung dé 1am sach phé
lidu tai cong ty B. Lugng nudc thai phat
sinh 16n va trong nudc chira cac thanh
phén doc hai nhu hoa chét téy ria va
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nhiéu tap chat bam trén nhya. Day ciing
1a diém khac biét giita doanh nghiép nhua
san xudt tir nguyén liéu tinh va doanh
nghiép nhya tai ché.

3.2. Hi¢n trang hé théng qudn Iy
moi truong

3.2.1. Cong ty A

% Doi véi khi thdi

Cong ty trang bi hé thong thu gom
khi thai phat sinh cong suat 1000 m%/h:
Khi thai, mui hoi trong qué trinh san xuét
s& duoc thu bang cac chup hat. Khi thai
chtra chat 6 nhidm dugc tiép xtc qua cac
vach vat liéu hap phu 1a than hoat tinh,
cac hop chdt VOC, mui s& duoc gitr lai &
16p vat liéu hap phu. Khi sau khi khtr mui
dat QCVN 19:2009/BTNMT, cot B va
theo 6ng khoi phat tan ra méi trudng. So
dd cong nghé: Khi thai, mui héi — Chup
hut — Puong éng din — Théap hap phu
— Ong kh6i — Thoat hoi. Sau khoang 6
thang, vat liéu hip phu (than hoat tinh) s&
bdo hoa va khong con kha niang hip phu,
do d6 tan suat thay than hoat tinh dinh ky
06 thang/lan.

Dé dam bao chat lwong khong
khi trong nha xudng ludn thoang dang
va khong bi t6n dong byi. Hang ngay sau

HE THONG TUAN HOAN KIN

tan ca ludn c6 nhan vién don dep v¢ sinh
khu vuc san xuét, dinh ky tudi nudc ria
duong di ndi bg va vé sinh k¥ cang xe van
chuyén hang hoa, san pham.

% Déi vdi nuéce thii

Nuoc thai sinh hoat: Nudc thai
sinh hoat tir cdc nha vé sinh sé€ dugc xur
1y so bo bang bé tu hoai 3 ngan. Hé théng
bé xtr Iy yém khi 1a mot phuong phap xir
1y nuée thai sinh hoat bang phuong phap
sinh hoc yém khi, thuc hi¢n cac qua trinh
oxy hoa cac chat hitu co va vb co c6 thé
oxy hoa dugc nho cac enzim ctia vi sinh
vat yém khi. S6 lwong sinh khdi s& ting
Ién va bam dinh lai v&i nhau thanh cac
khdi c6 trong lwong va thé tich tang dan.
Sau khi duogc xtr 1y tai bé ty hoai, thi ham
lugng cée chat 6 nhiém BOD,, COD va
SS giam dang ké, nudc thai sinh hoat sau
d6 duoc dan vao dudng ong thoat nudc
chung trong khu vuec.

Nuéc thdi san xudt: Nudc lam
mat thiét bi dugc tuan hoan qua thap giai
nhiét khép kin nén khong phat sinh ra bén
ngoai. So d6 hé thong thap giai nhiét tuan
hoan khép kin ciia cong ty duge thé hién
tai Hinh 1.

Thiét bj lam néng hodc
lam mét

Vin dé thuéng gip:
An mon

Tic

Rori

Nhiém khuan sinh hoc

Vi dy:

Hé thing nurdc mat (Chiller)

Lugng nuédc sir dung: Khéng ddng ké

Hinh 1: H¢ thong gidi nhiét tuin hoan kin
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Nguyén 1y hoat dong cia hé thong:
Thong qua hé théng can ha nhiét, ngué)n
nuéde 1am mat s& di chuyén téi. Khi do,
nhiét d6 cua nudce tang Ién va Ién trén thap.
Dya vao co ché hoat dong, nudc nong
duoc phan bd khip cic bo phan cia tim
tan nhiét va rai déu tir trén xubng dudi.
Lic nay, cac bo phan ¢ bén trén nhu canh
quat va ctra nap khi s& hat hét hoi néng va
dan ngudn hoi nude xudng dudi nhing chi
tiét khac dé 1am mat. Dong nudc & trong
thap ha nhiét tudn hoan kin dugc lam
mét va di chuyén theo hudng ciia bom,
téd1 by phan tan nhiét dé tao thanh vong
tuan hoan. Sau d6, mot luong nudc néng
bi tiéu hao do bay hoi trong qua trinh tan
nhié¢t nudc. Mot lugng nudce san ¢co trong
thap thuc hién chuc nang cham nudc tu
dong va c6 mot 16 xa tran nudc dé bao
toan kha nang hoat dong khép kin cua cac
bd phan. Trong qua trinh lam viéc, ngudn
nudce sé tao ra can ban nén cong ty co dinh
ky bao dudng, vé sinh, tay rira cau cin dé
dam bao hi¢u qua hoat dong cua thap.

*» Déi vdi chit thii rin

Chat thai ran phat sinh trong qua trinh
san xuit s& dugc thu gom va tan dung dé
tai san xuat hodc ban cho cac don vi khac.
Phan chét thai ran con lai s& dugc doanh
nghiép chu dong lién két voi cac don vi ¢6
chtrc nang thu gom va xt 1y dinh ky dén
thu gom, huéng dan phan loai rac dam
bao v¢ sinh an toan moi truong.

3.2.2. Congty B

% Déi vdi khi thai

Tai cong ty B chua c6 hé thong xir
1y khi thai nén lugng khi thai phat sinh tur
qua trinh san xuat khong duoc xir Iy trude
khi ra ngoai moi truong khong khi gy 6
nhiém moi trudng. Hang ngay sau mdi ca

Nghién ciru

lam luén c6 nhan vién don dep vé€ sinh
khu vuc san xuét, dinh ky tudi nudce rira
duong di ndi bg va vé sinh k¥ cang xe van
chuyén hang hoa, san pham.

< Déi véi nuéc thii

Nueoc thai sinh hoat: Nudc thai sinh
hoat cta cong ty B dugc xu 1y tuong tu
nhu cong ty A

Nuée thdi san xudt: Bao gdbm nudc
lam mat may va nudce thai tir qua trinh rtra
céc loai nhya phé s& duoc di qua hd ling
trude khi thai vao hé thong thoat nudc
chung cua khu vuc. Luong nudc thai phat
sinh tr qué trinh 1am mat may va nudc
thai san xuat phat sinh trong hoat dong
tai ché nhwa chi qua hé ling rdi xa vao
hé théng thoat nudc chung ciia khu vuc
s& gy 6 nhiém ngudn nudc tiép nhan do
trong nude thai san xudt ndy chira ndng
do céc chat rén lo limg, BOD,, COD, do
duc, dau md, coliform, vi nhya cao. Cong
ty chi dinh ky nao vét, thu gom bun ling
can tai hd léng, bun tir hd lfmg s€ duoc
cho vao bao tai dé cung véi chat thai ran
sinh hoat. Pay ciing 1a van d¢ quan trong
nhét lién quan dén chat thai ciia cong ty
va can c6 phuong an khic phuc.

< Déi vdi chit thdi rin

Chat thai rén phat sinh trong qua trinh
san xuat s& dugc thu gom va tan dung dé
tai san xuat hodc ban cho cac don vi khac.
Phan chit thai ran con lai s& dugc cong ty
chu dong lién két voi cac don vi ¢6 chirc
ning thu gom va xir ly dinh ky dén thu
gom, hudng dan phan loai ric dam bao vé
sinh an toan moi truong.

3.3. Mirc do thwc hién cdc gidi phap
lién quan dén kinh té tuin hoan

Thong qua phong van, giai phap dugc
hon 70 % céac doanh nghi¢p lua chon 4p
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dung 1a tdn dung va tdi wu hoa dau vao
1y do ap dung giai phap nay 1a tiét kiém
nguyén lidu va chi phi dau vao, giai phap
nay bao gom:

- Tuan hoan toan b phé pham trong
qua trinh san xuét dé tai san xuat;

- St dung chét thai ciia minh dé tao ra
vat liéu méi, tim kiém vat liéu c6 thé thay
thé vat liéu thé va st dung ngudn luc tai
tao voi tac dong moi truong thip nhu sin;

- Dung lai san pham hong, ba via
cho vao nghién rdi san xuit mé san pham
tiép theo hoac nghién, tao hat ban cho cac
doanh nghiép san xuét nhya khac.

Giai phép tiép theo duogc 43 % cac
doanh nghiép nhya 4p dung 1a phuc hoi,
tai tao h¢ sinh tai tu nhién, giai phap nay
gdm cac hoat dong:

- Xay dung céac chuong trinh xa hoi
ctia doanh nghiép nhu Ngay tht 7 tai ché
dé van dong ngudi dan mang rac nhua t6i
dé thu gom, phan loai va chuyén dén co
so xu 1y chuyén nghiép;

Phuc hdi, tai tao hé sinh thai tu
nhién

Kéo dai vong i san phim -

Tén dung va t6i wu hoa du vao

0%

mCo

- Tham gia trong cdy va lam sach
moi trudng;

- Tuan hoan nude lam mat thiét b.

Giai phap kéo dai vong doi san pham
doanh nghi¢p ap dung thong qua viéc su
dung lai/cai tién cac khudén mau dé san
xuat cho cac mau san pham khéc chi chiém
14 % cac doanh nghiép dugc phong van.
Mic du do tinh chét cua vat liéu nhua cho
phép n6 duogc kéo dai vong doi qua nhiéu
lan tai ché, tuy nhién cac san pham nhya
bao bi thuong dung mot 1an nén viée kéo
dai vong doi san pham s& gap kho khan.
Do do, cac doanh nghi¢p nganh nhya
chua quan tdm dén tiéu chi kéo dai vong
doi san pham. Cac doanh nghiép duoc
phong van diéu nhan thic rang, néu ap
dung céc giai phap trén, doanh nghiép s¢€
tiét kiém duogc chi phi, bao vé méi truong
va xay dung hinh anh doanh nghiép gin
trach nhi¢ém véi moi trudng va xa hoi gop
phan nang cao su uy tin va thuong hiéu
cua doanh nghiép.

20% 40% 60% 80% 100%

Khéng

Hinh 2: Cdc gidi phdap, moé hinh KTTH cdc doanh nghiép nhwa dang thuc hién

Nghién ctru chi tiét hon nham danh
gia muc do cac giai phap KTTH dang
duoc doanh nghiép ap dung, két qua
cho théy viéc tai st dung, tai ché, thu

hoi, duoc cac doanh nghiép cho rang
la cac giai phap KTTH dugc ap dung
nhié¢u. Didu nay xuat phat tir nhu cau
muén tiét kiém chi phi trong qua trinh
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san xudt ctia cac doanh nghiép. Va viéc
tan trang/ddu tu méi hodc sira chira
may moc thiét bi thi cac doanh nghiép
ap dung it, diéu nay 1a do quy mo cua

Nghién ciru

cac doanh nghiép thuong & muic trung
binh va nho, trong khi chi phi dau tu
may moéc san xuadt san pham nhua lai
kha cao.

Thu hoi N I

Taiché N |

Tai st dung cho muc dich khac e [

Tai san xuat I ]

Tan trang I [

Sira chita I I

Téi st dung P |

Giam thiéu sir dung, chia sé tai nguyén [ [ |

Thay dbi tu duy, cach tiép can trong san xuat, thiét ké [

san phém, lua chon cac loai nguyén liéu san xuét, bao. ..
Ttr choi sir dyng céc san pham khong thén thién v6i moi
trudng, tiéu ton nhiéu tai nguyén, nang luong

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m R4t {t/khong 6 mit  mTuong ddi

Nhidu ® R4t nhiéu

Hinh 3: Mirc dp thuc hién cdac gidi phap KTTH tai cac doanh nghiép nhwa

Sau cing qua cic théng ké trén,
nghién ctru chi ra rang voi su phd cap
ctia mang ludi thong tin va truyén thong,
cac doanh nghiép da tu minh y thuc duoc
tAm quan trong ctia san xut xanh va thuc
hién nhiing giai phap bao v¢ moi truong.
Song nghién ctru ciing cho thy, viée thuc
hién hang loat cac gidi phép trong mo
hinh KTTH 1a diéu vo cing kho khan,
nhit 13 giai doan phuc hdi sau dai dich
COVID-19. Yéu t6 tai chinh quyét dinh
rat 16n dén kha nang ap dung thanh cong
tor cac doanh nghiép nganh nhya. Ngoai
nhiing hanh dong don gian nhu tai st
dung, hodc luan chuyén san phém thai
bo sang cong ty khac thi nhitng doanh
nghiép c6 quy mé nhé rat kho tiép cén
dugc nhitng cong nghé, ky thuat mdi hodc
phuong thirc san xuat mai.

3.4. Pé xudt giii phdp hwéng
dén kinh té tudan hoan cho cdc doanh
nghiép nhwa

% Poi véi cic doanh nghiép nhia
sdn xudt tiv nguyén liéu tinh

Céc doanh nghiép chi st dung
nguyén liéu dau vao 13 nguyén liéu
tinh nén viéc phat sinh chat thai 1a rat
it, ngudn phat sinh chu yéu 1a chét thai
ran. Dé khong phat sinh chit thai ra moi
truong, tdi uu ngudn nguyén liéu dau
vao cac doanh nghiép nay can thuc hién
cac bién phap sau:

- Tuyén truyén, niang cao nhédn thic
va huéng dan phan loai chét thai nhua
ding céach cho toan bo can bg, cong nhan
cua doanh nghiép;

- Thuong xuyén cap nhat cac cong
nghé san Xuat moi, tién tién dé nang cao
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Nghién ciru

nang sudt, tiét kiém chi phi, dat hi¢u qua
vé kinh té - xa hoi - moi trudng va tdi uu
nguyén vat li¢u dau vao;

- Pio tao ngudn nhan luc chit luong
cao dam bao yéu cau vé xdy dung, chia sé
va cap nhat co s¢ dir liu thong tin vé thi
truong nhua.

% Poi véi cdc doanh nghiép nhua
tai ché

- Tuyén truyén, nang cao nhan thic
va huéng dan phan loai chat thai nhya
dtng cach cho toan b can bo, cong nhan
cua doanh nghiép;

- Xay dung céac tai liéu huéng dan
ky thuat, dao tao ap dung cac mo hinh vé
thiét ké bén virng, thiét ké sinh thai, thiét
ké dé tai ché, tai su dung ddi véi céac san
phém nhuya, san xuét tir nhya;

- Tang cuong hop tac, chuyén giao
cong nghé, hoc hoi kinh nghiém tir cac

doanh nghiép trong nganh dé timg budc
hudéng téi KTTH;

- Theo ddi cac co ché chinh sach hd
trg cho cac doanh nghiép chuyén doi tir
kinh té tuyén tinh sang KTTH cua nha
nude dé co cac hudng di phu hop cho
doanh nghiép trong tuong lai;

- Tim kiém cac nha tai tro dong
hanh cung doanh nghi¢p trong viéc
hudng t61i KTTH.

Céac doanh nghiép nhya tai ché véi
quy md nho: Nude thai tir hoat dong san
xudt thuong khong tan dung lai nudc tir
cac hoat dong rira phé ma thuong theo cach
bom - rira lién tuc nén lam phat sinh nhiéu
nudc thai. Do d6 nén thuc hién viéc rira
nhya theo m¢é khi d6 nudc dugc bom gian
doan theo mé rura va tai st dung nudce rira
tir mé rira truée cho lan ria tiép theo cho
to1 khi nao khong rira thém dugc nira thi s€
thay nudc méi, bang phuong phap nay co
thé tiét kiém duoc nudc trong qua trinh rira
nhu dugc trinh bay trong Hinh 3 [13].

I Nhua phé liéu I I Nudce sach I
Xayvarsanhwal %[ Bérmal | % Bérma2 | 5| Bérna3 |
v
Nhua vun di ¢ Nhua sach di
' h O'.i Nudc thai qua hd ga xa vao hé phoi
P thong thoat nude

Hinh 4: So dé tuan hoan nwéc va thu héi nhwa

4. Két ludn

Thong qua nghién ctru, nhom tac gia
da chi ra cac ngudn thai phét sinh tai cac
doanh nghiép nhya & Ha Noi gdm chét thai
ran, khi thai va nudc thai, trong d6 chat
thai ran la nguon thai phat sinh 16n nhat.
Qua viéc danh gia thyc trang cac doanh
nghiép, nhan théy duoc su khac nhau 1o
rét gitra cac nhom doanh nghiép. Tai cac
doanh nghiép nhuya tai ché c6 quy mé nho

da c6 nhimg hanh dong quan tim dén céc
van dé moi truong va mong mudn dugc
tiép can mo hinh KTTH, tuy nhién do
nguén luc con han ché nén viéc ap dung
KTTH méi chi dung ¢ viéc tuan hoan tai
mot s6 ngudn chat thai nhu tan dung ti da
cac chit thai ran trong qua trinh san xudt
dé tai san xuét. Cac doanh nghiép nay nhan
thay ddy 1a mot mo hinh con rat kho dé ap
dung vi con rat nhiéu han ché vé thuc tién
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ho tro lién quan dén chinh séach, tai chinh,
ha tang. DP6i véi nhitng doanh nghiép
nhua san Xuét tir nguyén li€u tinh, ho dau
tu va dang st dung nhiing cong ngh¢ hi¢n
dai, cac chat thai trong qua trinh san xuat
ctia doanh nghiép déu duogc tuan hoan tai
str dung dé giam thiéu chi phi va bao vé
moi trudng nén hau nhu khong phat sinh
chat thai. Cac doanh nghiép nay quan tim
dén moi trudng va trach nhiém cua doanh
nghiép v&i xa hoi, ho cling kh:flng dinh
KTTH khong don thuan 1a twong lai cia
nén kinh té, n6 con 1a dinh hudng xa hoi.
Mic du van con nhiing rao can, song da
nhin nhan KTTH theo huéng tich cuc va
lac quan hon vé chinh sach va kha ning
ap dung thanh cong tir cac doanh nghiép.
Viéc chuyén d6i mo hinh kinh té tuyén
tinh sang m6 hinh KTTH can mot chang
duong dai va nhiéu thach thirc, dic biét
la nhitng doanh nghi¢p quy mo6 nhé voi
ngudn tai chinh chua duge doi dao. Song
viéc san sang thay doi tu duy dinh hudng
kinh doanh san xuat s& giup doanh nghiép
timg budc tiép can duoc KTTH.

Loi cam on: Tap thé tac gia xin trin
trong cam on t&1 doanh nghiép nganh
nhya trén dia ban thanh phd Ha Noi di hd
trg cung cap thong tin va va cam on dé tai
ma s6 TNMT.2022.01.24 da hd tro thuc
hién nghién ctru nay.

TAI LIEU THAM KHAO

[1]. Food and Agriculture Organization
ofthe United Nations (FAO) (2021). Assessing
agricultural plastics and their sustainability:
A call to action.

[2]. Unicef Vietnam (2020). Tré em kho
khan tai cac vung sau ving xa doi di¢n voi
bien doi khi hau.

[3]. Lién Hop Qudc - Viét Nam (2022).

Nguyén nhan va anh hwong cua bién doi khi

hdu.
[4] Nguyén Thi Phong Lan (2022). Kinh

té tuan hodn huéng t6i phat trién bén viing &
Viét Nam. Tap chi Cong san.

Nghién ciru

[5]. Vién Nghién cuu Chlen lugc, Chinh
sach Cong Thuong (2021). 76 ong quan nganh
nhya Viét Nam (Phan 1). https://vioit.org.vn/
vn/chien-luoc-chinh-sach/tong-quan-nganh-
nhua-viet-nam---phan-1--4666.4050.html.

[6] Nguyen Thi Hién (2022). Rac thai
nhwa va mot so giai phap nham han ché tic
hai do rac thai nhwa gdy ra. Tap chi Cong
thuong.

[7]. Nguyén Tuin Anh va cOng su
(2021). Danh gia micc do thuc hi¢n cdac hé
thong quan ly moi truong trong cdc doanh
nghzep nhya tqi Viét Nam. Nghién ctu khoa
hoc va 6 nhiém moi truong, S6 28(9), tr.
11541 - 11553.

[8]. Nguyén Khuong Puc va cong su
(2018). Danh gia tac dong cua cac h¢ thong
quan Iy moi truong dén hi¢u qua san xuat
va sy bén vitng cua cac doanh nghiép trong
nganh nhya tai Viét Nam. Trach nhiém xa hoi
ciia doanh nghiép va quan 1y méi truong. SO
25(4), tr. 728 - 740.

[9]. Nguyén Thai Ha va cong su (2020)
Nghién ciru danh gia tac dong cua cdac h¢
thong quan Iy méi trwong dén hiéu qua san
xudt va bao vé moi truong trong nganh san
xudt nhya tai Viét Nam. Tap chi Quan ly M6i
truong, S6 257, 109972.

. [10]. Lé Minh Hoang V;‘l chg su (2021).
bé ra cac glaz phdp kinh té tuan hoan trong
quan ly rdc thai nhua tai Viét Nam, dong
thoi dé xudt cdc chinh sach ho trg cho doanh
nghiép tham gia vao nén kinh té tuan hodn.
S6 23(1), tr. 14 - 26.

[11]. Trinh Thi Thu va cong su (2020).
Danh gia tac dong cua cac giai phap quan ly
chuoi cung ung xanh den hiéu qud san xuat va
bao vé moi tm’ong trong nganh san xudt nhira
tai Viét Nam vao nam 2020. S 162, 105046.

[12]. Nguyen Huong Lién va cong su
(2021). Nghzen cibu dé xudt cdc gidi phap
kinh te tudn hoan trong quan Iy rac thai nhua
tai Viét Nam. Bao San xuét sach hon. S6 288,
125744,

[13]. TaThi Yén, Be Ngoc Diép, Nguyén
Thi Anh Tuyet Dd Tién Anh (2020). Nghién
ctru danh gia phat thai tai lang nghe tdi ché
nhwa Triéu Khiic va dé xudt gidi phdp. Tap
chi Méi trudong (10/2020).
BBT nhan bai: 26/4/2023; Phan bi¢n xong:
10/5/2023; Chap nhan dang: 29/6/2023

137

Tap chi Khoa hoc Tai nguyén va Méi truong - S6 46 - nam 2023
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PANH GIA THUC TRANG CONG TAC BOI THUONG, HO TRQ
CHO NGUOI CO PAT BI THU HOI TAI MOT SO DU AN
PHAT TRIEN KINH TE, XA HQI TREN PIA BAN
HUYEN HAI HAU, TINH NAM PINH

Nguyén Thi Khuy, Pham Anh Tuén, Vii Thi Thiy Hao
Truong Pai hoc Tai nguyén va Méi truong Ha Noi
Tém tat
Nghién ciru nham déanh gid thuc trang cong tac boi thuong, hé tro cho nguoi c6
dat bi thu hoi tai mét sé du an phat trién kinh té - xa hoi trén dia ban huyén Hai Hdu,
tinh Nam Dinh. Trén co so phong van 60 ho dan bi thu héi dat va 20 cén bo thue hién
cong tdc boi thwong, hé tro tai 02 dy dn: Khu dan cir thwong mai xd Hai Thanh va xdy
dung cau Thinh Long (giai doan 2). Trong qud trinh thuwe hién cong tdc boi thuong, ho
tro' gdp mot s6 khé khan chinh nhie: Chénh léch gid boi thwong, nguwoi dan khéng phoi
hop. Ngoai ra, chinh sach chuyén doi nghé va tim viéc lam con bat cdp, chuwa tao duoc
viéc lam phit hop cho nguwoi c6 ddt bi thu hoi déc biét la ngueoi dan bi thu hoi dat nong
nghiép. Tir thuc trang trén, huyén Hai Hdu can c¢é nhitng gidi phdp nham néng cao
hiéu qua cong tac boi thuong, hé tro va tdi dinh cu trén dia ban huyén.
Tir khéa: Boi thuong; HO tro; Huyén Hai Hau; Tinh Nam Dinh.
Abstract

Evaluating real status compensation, support for people whose land is withdrawn
in some economic and social development projects in Hai Hau district,
Nam Dinh province

The study aims to assess the status of compensation and support for people whose
land has been acquired in some socio-economic development projects in Hai Hau
district, Nam Dinh province through interviews. Based on interviews including: 60
households whose land had been confiscated and 20 officials working in compensation
and support work at 02 projects: Hai Thanh Commune Residential and Commercial
Area, building Thinh Long Bridge (phase 2). In the process of implementing
compensation, support and resettlement, there are some main difficulties such as:
Difference in compensation price, people not cooperating. In addition, the policy of
job change and job search is still inadequate, not creating suitable jobs for people
whose land has been recovered, especially people whose agricultural land has been
recovered. From the above situation, Hai Hau district needs to have solutions to
improve the efficiency of compensation, support and resettlement in the district.

Keywords: Compensation; Support; Hai Hau district; Nam Dinh province.

1. Mé déu tat yéu dé xay dung nén cong nghiép hoa -
hién dai hoa dat nudc, vi vay ching ta can
phai st dung dién tich dat 16n, trong d6 chu
yéu 1a dit tai cac khu vuc nong thon. Dé
] dua céac du an, ké hoach vao thuc té, Nha
Bén canh do, viéc xay dung co s ha tang, nuge da thuc hién thu hoi dit dé sir dung

khu cong nghi¢p, khu do thi mai la nhu cAu vao muc dich phat trién cong nghiép, xay
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Dat dai chinh 1a nguon tai nguyén, tai
san vo cung quy gia cua moi quoc gia, dac

biét 1a trong qua trinh d6i méi dat nude.
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dung co so ha tang,... Viéc thu hoi dat dién
ra trén dién rong trong nhiéu nam qua da
tac dong 16n t6i doi séng nhan dan va tinh
hinh kinh té - xd hoi, n6 anh hudng theo
hai goc do tich cuc va tiéu cuc. Dé hd tro
doi song nhan dan bi anh hudng, Nha nude
d3 ban hanh cac van ban phap luat vé boi
thudng, hd tro, tai dinh cu khi thu hdi dat.
Maic du céc quy dinh hién hanh da dugc ap
dung va thuc hién c6 hi€u qua, phu hop voi
da s6 ngudi dan dong thoi ciing khic phuc
duogc nhitng ton tai va vudng mic ciia cac
van ban trude d6 song cong tac boi thuong,
hd tro, tai dinh cu van con gip nhiéu kho
khan va khiéu nai kéo dai.

Quyét dinh s6 1061/QD-UBND ngay
09/6/2015 cia UBND tinh Nam Dinh phé
duyét Quy hoach tong thé phat trién kinh
té - x4 hoi huyén Hai Hau dén nam 2020,
dinh huong dén nam 2030 da dé ra muc
tidu tong quat khai thac loi thé 1a huyén
ven bién véi téng dién tich tu nhién la
226 km?, ¢6 khu du lich bién va duoc quy
hoach xay dung hinh thanh mdt trung tam
nhi¢t dién c6 quy mo 16n, c6 hé théng
giao théng duong bo, cang bién twong dbi
dong bo két ndi véi cac truc giao thong
trong diém qudc gia dé phat trién manh
cong nghiép - dich vu [4]. Dé dap tng
duoc muyc tiéu do, cong tac thu hoi dat,
bdi thuong, hd tro, tai dinh cu tré thanh
yéu cau dau tién duoc dit ra.

2. Phuwong phap nghién ctru

2.1. Phuong phap thu thdp tai liéu,
s6 liéu thir cdp

Thu th@p cac thong tin, tai li¢u lién
quan dén du 4n bao gdbm: Céc van ban, tai
lidu lién quan dén cong tac bdi thuong, hd
tro, tai dinh cu khi nha nudc thu hoi dat;
Don gia bdi thudng vé dat va tai san gin
lién v6i dat. Cac ngué)n tai liéu thu thap tai

Nghién ciru

S¢ Tai nguyén va Moi truong tinh Nam
Dinh; Phong Tai nguyén va Moi truong
huyén Hai Hau, UBND cac xa c¢6 du an di
qua; Ban v& trich do khu dat bi thu hoi tai
02 du an nghién ctru.

2.2. Phwong phdp thu thap tai liéu,
s6 liéu so cdp

Diéu tra phong van ddi véi 30 ho gia
dinh, c4 nhan bi thu hoi dit dugc huong
chinh sach boi thuong, hd tro tai mdi dy
an; Phong van 20 can bo tham gia tryc
tiép cong tac boi thuong, hd tro tai 02
du an (Trong d6, phong van 10 can bod
tai Phong Tai nguyén va Méi truong, 03
can bg tai Chi nhanh Van phong Dang ky
dat dai huyén Hai Hau va 07 can bg dia
chinh xa).

2.3. Phwong phdp théng ké tong
hop va xir Iy s6 ligu

Théng ké, tong hop céc thong tin, tai
lidu lién quan dén cong tac boi thuong,
hd trg khi Nha nudc thu hoi dat tai 2 du
an; Tong hop phiéu diéu tra theo cac ddi
tuong dé danh gia thyc trang cong tac boi
thuong, hd tro trén dia ban huyén. Ding
phén mém Excel dé tinh toan, xtr ly, trinh
bay va mé ta cac sb liéu thu thap duoc
dué6i dang bang, biéu.

2.4. Phwong phap phdn tich, so sanh

Dua trén cac sb liéu thu thap duoc
va sb lidu diéu tra thuc té, tir d6 téng hop
va so sanh phan tich thuc trang su dung
dat, dong thoi phén tich két qua viéc thuc
hién boi thuong, hd tro tai 02 du an. Danh
gia cong tac boi thuong, hd trg khi Nha
nude thu hoi dat dé tim ra duge nhiing ton
tai, han ché va nguyén nhan nham dé xuat
mot s6 giai phap nang cao hiéu qua cong
tac boi thuong, hd tro khi Nha nuée thu
hoi dét trén dia ban huyén Hai Hau.
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Nghién ciru
3. Két qua nghién ciru

3.1. Thuc trang thuc hién cong tic
boi thwong, ho tro huyén Hii Hiu

Trong giai doan nam 2018 - 2020,
huyén Hai Hau c6 18 du an thu hdi dat
v6i tong dién tich thu hoi 13 691.760,8 m?,
tong s6 doi twong thu hdi dat 12 400 ho gia
dinh, ca nhan va 05 to chic.

Trong 18 dy an trén, c6 13 du an dau tu
KT - XH nhu xay dung khu thuong mai, xay
dung kho bai, nha may san Xuat,...tao cong
viée cho nguoi lao dong dong thoi thic day
kinh t& ctia huyén timg budc di 1én. Ngoai
ra, con ¢6 05 du an dau tu, cai tao ha tﬁng
nhu ning cap cong trinh thity loi, xay dung
cau Thinh Long,...tao diéu kién thuan loi
cho luu thong hang hoa, giao thuong gitra
huyén Hai Hau va cac dia phuong khac.

Bing 1. Két qud tong hop sé liéu cdc duw dn tai huyén Hdii Hgu nam 2018 - 2020

STT Hang muc Don vi tinh Két qua
1 | Tong s6 du an boi thuong Dy én 18
2 | Tong dién tich dat thu hoi m? 691.760,8
3 | Tong s6 ho bi thu hoi dat ho 400
4 | T6 chirc bi thu hoi dat T chirc 5

3.2. Két qua vigc thwe hién chinh
sach boi thwong, hé tro khi Nha nwdc
thu héi dit tai 02 dw dn trén dia ban
huyén Hdai Hau, tinh Nam Dinh.

3.2.1. Quy mo 02 duw an

Dy an xay dung khu dan cu thuong
mai xa Hai Thanh dap ung nhu ciu nha
¢ va kinh doanh dich vu thuong mai cua
ngudi dan, xdy dyng moi truong soéng
van minh, dam bao an toan dong thoi
cling tao ra ngudn kinh phi dau tu cho

Nguon: Phong TN&MT huyén Hai Hu
cac du an khac trén dia ban huyén. Khac
v6i dy an trén, du 4n xay dung ciu Thinh
Long (giai doan 2) 1 du 4n két n6i Qudc
160 21 v&i Tinh 16 490 C gitip nguoi dan
rat ngin thoi gian, chi phi di lai, két ndi
cac khu cong nghiép trong vung, hoan
thién mang ludi giao thong dudng bo
dac bi¢t mang ludi dudng bd ven bién,
tao dong luc phat trién kinh té cho khu
vuc theo quy hoach phit trién giao thong
quéc gia.

Bing 2. Tong hop théng tin vé 02 dw dn nghién ciru

Dy dn xiy dyng Khu din Du 4an xay dung ciu Thinh
TT Chi tiéu bVT cu thwong mai xa Hai Loilg (giai do;m 2) (D {1.n 2)
Thanh (Dy 4n 1) : )
1 |Dia diém xay dung Xa Hai Thanh Xa Hai Chau
2 |Chu du an UBND huyén Hai Hau B Giao thong van tai
3 |Quén ly du én UBND xa Hai Thaqh Ban quan ly du{ an Thztmg Lo,ng
2y, i , Cong ty TNHH tu van xa Cong ty Co phan tu van Thiét
4 | To chic I3p dy dn dungg Vtﬁ kiém dinh cong tZinh ké D%rc‘yyng bg (HECO)
5 | Tong von dau tu Dong 61.837.547.000 3.135.747.697
6 | Dién tich thu hoi m? 55.845,7 6.195,6
Ho gia dinh, ca nhan bi .
7 | s it Ho 47 7
8 | T4 chirc bi thu hoi dat | To chic 01 02
9 |Két qua thyc hién dy an ba hoan thanh nam 2021 ba hoan thanh nam 2020
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Qua Bang 2 cho thay, quy mé cua 02
du 4n khong thé goi 13 nho. Tuy hai du
an trén khong cung muc dich nhung déu
mang lai thuan loi cho viéc phat trién kinh
té - xa hoi cua huyén Hai Hau noi chung
va cac x3 nam trong du an néi riéng. Mit
khéc, qua su khac biét ctia thong tin 02 dy
an c6 thé dua ra so sanh, nhan xét, danh gia
chinh xéc vé viéc thuc hién boi thuong, hd
trg khi Nha nudc thu hdi dt.

3.2.2. Xdc dinh doi twong duoc boi
thwong va khong dwoc boi thuong

Pbi tuong va diéu kién dugc bdi
thuong theo Nghi dinh sb 47/2014/ND-

Té chiic (Du 4n2) ™=

HJ gia dinh, ca nhan (Duy an 2)
Té chirc (Dy an 1) ™

Ho gia dinh, ca nhan (Du an 1)
0 10

Ho gia dinh, ca nhan

Té chiic (Dy 4n 1)

Nghién ciru

CP ngay 15/5/2014 ciua Chinh phu quy
dinh vé boi thudng, h tro, tai dinh cu khi
Nha nudce thu hoi dat; Can ctr Quyét dinh
s6 2887/QP-UBND ngay 20/12/2019 cta
UBND tinh Nam Pinh vé viéc phé duyét
gia dét cu thé phuc vu viéc boi thuong, hd
trg, giai phong mat bang thuc hién dir an
xay dung khu dan cu thuong mai xa Hai
Thanh va Quyét dinh s6 1419/QD-UBND
ngay 08/7/2016 cia UBND tinh Nam
Dinh vé viéc phé duyét gid cu thé phuc
vu viée boi thudng, hd tro du an xdy dung
cau Thinh Long, huyén Hai Hau. DPéi
tuong dugc bdi thuong va khong duoc
bdi thuong duoc thé hién cu thé nhu sau:

30 40 50 60

H0 gia dinh, ca nhan Té chite (Dy 4n 2)

(Dy an 1) (Du 4n 2)
= Khong dugc bdi thuong 0 0 2
® Pugc bdi thudng 47 57 0

= Khéng dugc bdi thuong

B Dugc bdi thudng

Hinh 1: Két qua xdc dinh doi twong dwoc béi thwong va khéng dwoc béi thuwong

Céac truong hop du diéu kién va
khong du diéu kién trong viéc xac dinh
dbi twong da duoc Hoi dong boi thudng,
hd tro cua huyén thong bio dén ting
ho gia dinh, ca nhan, t6 chic va dugc
nguoi dan chap nhan. Két qua xac dinh
dbi tuong cho thdy, tong s6 ho chiu anh
hudéng cua ca 02 dy an 1a 104 hd gia
dinh, c4 nhan va 03 t6 chuc. Trong do,
dbi twong duoc boi thuong vé dat dat ty
1¢ 1a 100 %, v6i tong dién tich dat nong
nghiép va dat ¢ 1a 54.646 m? cua 104
ho gia dinh, c4 nhan; boi tuong khong
duoc bdi thuong vé dat gdbm 03 td chic

v6i tong dién tich dat nong nghiép, dat
cong ich va dat khac 1a 7.395,3 m? dat ty
16 100 % khong duoc bdi thuong do dat
thuoc UBND xa quan ly.

3.2.3. Xdc dinh kinh phi béi thirong
vé ddt

Can ctr Quyét dinh sb 16/2018/QD-
UBND ngay 02/7/2018 cia UBND tinh
Nam Dinh vé viéc ban hanh quy dinh cu
thé mot sd ndi dung vé bdi thuong, hd
tr, tai dinh cu khi Nha nudc thu hdi dat
trén dia ban tinh Nam Dinh; Quyét dinh
s6 32/2014/QD-UBND ngay 30/12/2014
cia UBND tinh Nam Dinh vé viéc ban
hanh bang gia cac loai dit trén dja ban
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tinh Nam Dinh giai doan 2015 - 2020.
Hoi dong boi thuong tién hanh phan loai
ngudn gdc va ap mirc bdi thudng.

Vé dat nong nghiép cac ho duge giao
theo Nghi dinh s6 64-CP ngay 27/9/1993

ctia Chinh phti ban hanh quy dinh vé giao
dat nong nghiép cho ho gia dinh, c nhan
su dung 6n dinh 1au dai cho muc dich san
xuit nong nghiép dugc bdi thuong mirc
100 % theo gia dat nong nghiép.

Bing 3. Két qud boi thwong vé dit ciia 02 duw dn

Gi4 datdo UBND |  Gia dat boi Tién boi
. ok tinh quy dinh | thwong tai dw 4n | Dién tich thuong
m Loat dit (ding) @ng | @) | (abng
Duan1
1 |Pat nong nghiép 50.000 50.000 49.928,10 | 2.496.405.000
1.1 | Pat trong lia 50.000 50.000 49.928,10 | 2.496.405.000
Du 4n 2
1 |Pit nong nghiép - - 4.362,2 | 332.256.000
1.1 | Pat trong laa 50.000 50.000 4548 22.740.000
1.2 | Dét trong cdy hang nim khic 50.000 50.000 687,5 34.375.000
Dat trong cdy liu nim 55.000 55.000 82,7 4.548.500
13 Vitri | 3.500.000 60,4 105.700.000
T Vitri2 2.950.000 0,3 442.500
Vitri3 690.000 22 7.590.000
1.4 | Dat nuoi trong thity san 50.000 50.000 3.137,2 | 156.860.000
2 | Pat phi nong nghiép - - 355,7 | 919.819.000
Pit & - - 355,7 | 919.819.000
)1 Vitri 1 2.500.000 3.500.000 97,8 342.300.000
T Vitri2 1.250.000 2.950.000 176,8 | 521.560.000
Vitri3 600.000 690.000 81,1 55.959.000

Dbi voi viee boi thuong vé dat, gia
dat do UBND tinh Nam Dinh quy dinh
s0 vGi gia dat bdi thuong tai 02 du an
khong cé sy chénh léch, chu yéu chénh
léch & don gia boi thuong vé dat o. Tai
du 4n 1, tong so tién boi thuong vé dat
13 2.496.405.000 dong cho 47/47 ho gia
dinh, c4 nhan. Tuy nhién, c6 45/47 ho gia
dinh, ca nhan déng v nhan tién, 02 ho con
lai khong dong ¥ boi thuong do chua chap
thuan muc gia boi thuong dugc dua ra, sb
tién boi thuong vé dat ciia 02 ho gia dinh,
c4 nhan nay dugc chuyén vao tai khoan
Kho bac Nha nudc cua huyén.

Péi voi du an 2, téng s6 tién boi
thuong vé dit 1a 1.252.075.000 ddng.
Trong d6, bdi thuong vé dat nong nghiép
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14 332.256.000 dong. Dat phi nong nghiép
cu thé 1a dat & 919.819.000 dong. Pic biét,
trong d6 82,7 m? dién tich dat trong ciy lau
nam cua 10 hg gia dinh, cd nhan dugc boi
thuong bang don gia dat nong nghiép trong
khu déan cu, dt vuon ao trong cung thira
dat c6 nha ¢ nhung khéng dugc cong nhan
14 d4t 6, dugc bdi thuong mirc 100 % theo
gia dat nong nghiép va dugc hd tro 50 %
theo gia dat ¢ lién ké do phan dién tich dat
nay nam trong quy hoach dat & twong lai.

3.2.4. Xdc dinh kinh phi boi thuong
Vé tai san gan lién véi dat

Két qua thuc hién boi thudng vé tai
san, vat kién tric, hoa mau, cay cdi trén
dat tai 02 du an nghién ctru dugc thé hién
chi tiét qua Bang 4.
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Bdng 4. Ket qud boi thuwong vé tai sdn, vit kién tricc, hoa mau, cdy coi trén dat

STT | Danh muc | SOh/tdchicc | Thanh tién (dong) |  Ghichi
Dy én 1
1 Tai san, vat kién triic 02 6.604.000 -
2 Céy trong, vat nudi 46 204.377.300 -
Du 4n 2
1 Tai san, vét kién tric 27 1.002.738.200 -
2 Céy trong, vét nuoi 27 135.866.800 -

Tai 02 du 4n, bdi thudng tai san gan
lién v&i dat bao gom tai san, vat kién tric
va cdy trong, vat nudi trong d6 du an 1 ¢6
téng kinh phi bdi thuong 1a 210.981.300
dong, du 4n 2 co tong kinh phi boi thuong
13 1.138.605.000 dong. Tai san, vat kién
tric tai du an 1 c6 kinh phi bdi thudng
1a 6.604.000 dong, bao gdm 01 ngdi mod
dugc xay, 01 1an nhé do h dan xay dung
trudc ngay 01/7/2004, phu hop diéu kién
duoc boi thuong theo quy dinh tai Piéu
75 cta Luat Dat dai sb 45/2013/QH13
ngay 29/11/2013 va dugc bdi thudng
100 % gia tri. Vi cay trong, vat nudi co
kinh phi bdi thuong 204.377.300 dong
bao goém lda té cia 45 ho gia dinh, ca
nhan va 01 to chirc.

Nguon: Phong TN&MT huyén Hai Hu
Tai san, vat kién tric c6 kinh phi
bdi thuong tai dy an 2 1a 1.002.738.200
ddng, bao gom: Nha mai bang mot ting,
khung bé tong, cira thép, c6 nha mai bang
xdy gach, lop mai do, nén lang xi mang;
Chudng lon mai lop ngoi, kéo ludng, xay
don, ctra sit, 16t ngdi man; Pam, ao nudi
trong thity hai san. D6i véi viée boi thuong
cdy trong, vat nudi bao gom céc loai cay
hang nim, ciy lau nim, c6 tong kinh phi
bdi thuong tai san 12 135.866.800 dong.
3.2.5. Chinh sach ho tro
Thuc hién theo Quyét dinh s
16/2018/QDB-UBND ngay 02/7/2018 cua
UBND tinh Nam Binh vé viéc ban hanh
quy dinh cu thé mot sb nodi dung vé boi
thuong, ho trg, tai dinh cu khi Nha nude
thu hoi dit trén dia ban tinh Nam Dinh.

Bing 5. Két qud boi thwong hé tro va chuyén doi viéc lam

STT | Loai ho trg | Thanh tién (dong)
Duén 1
1 |Hb tro 6n dinh doi song (46 ho) 543.510.000
2 |HO trg chuyén doi nghé va dao tao vidc lam 7.489.215.000
Du 4n 2
3 |Ho tro 6n dinh doi song 516.375.000
4 | Hb tro chuyén doi nghé va dao tao viéc 1am 119.508.697

Déi véi du an 1, c6 46/47 ho gia
dinh, c4 nhan dwoc nhén hd trg 6n
dinh doi sdng, 01 ho khéng duoc nhan
hd tro vi trong qua trinh thu hoi dat
chit ho qua doi va cac ddi tuong trong
gia dinh khong con ho khau tai dia

Nguon: Phong TN&MT huyén Hai Héu
phuwong. Kinh phi bdi thudng, hd tro
cua UBND da phu hop, dac biét, du
an 2 s6 kinh phi hd tro cao hon so voi
thoi diém ho tro, dam bao cude séng
cua nguoi dan sau khi bi Nha nuéc thu
hoi dat.
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3.3. Y kién ciia ngwoi dén va cdin bg
thuc hién cong tac boi thuwong, ho tro tai
02 dw an nghién ciru

3.3.1. Y kién cua cdc hé gia dinh, cd
nhén bi thu héi dat
- Viéc xdc dinh gid boi thuong ddt

100%
80%
60%
40%
20%

0%

86,65

5

91,65

Pon gi4 bdi thuong vé dat

EHop ly

®m Khong hop ly

Viée xac dinh gia boi thuong dat tai
02 du an 13 diéu ma ngudi dan ¢ dit bi thu
hoéi quan tAm nhat nén viéc 1ay ¥ kién cua
ngudi dan vé viée thuc hién cong tac boi
thudng ciing rat quan trong dé thiy duoc
viéc thuc hién da hop 1y, phu hop hay chua.

13,35
0

Pon gi4 bdi thudong vé tai san gan lién voi dat

BTy 1& diéu chinh don gia

Hinh 2: Y kién ddnh gid ciia ngwoi dan vé gid boi thuwong tai 02 dw dn

Trong téng s6 60 phiéu diéu tra, phan
16n s6 ho bi thu hoi dat déu thong nhat va
hai long dbi v6i viée xac dinh don gia boi
thuong vé dat con nhitng ho gia dinh, ca
nhan phan dbi thi Iy do dwa ra déu la muc
gia boi thuong thap va s tién boi thuong
ho nhan dugc khong nhu mong mudn.

- Vé viéc xdc dinh don gid boi thuong
tai san gan lién véi dat

V& viéc xac dinh don gia boi thuong
hoa mau, cdy cbi va tai san trén dat, nhicu
ho san xudt nong nghiép & du an 1 cho
rang muc gia boi thuong dat nong nghiép
khong hop 1y khi san lugng va hiéu qua
nang suit san xuit nong nghiép trén dat

H3 tro 6n dinh doi séng va san xuét

Chuyén d6i nghé nghiép va tim viéc lam

0 10

dang trén da ting cao nhung don gia bdi
thuong van gitr nguyén. Vé ty 18 diéu
chinh don gi4, phan 16n nguoi dan chon
tang don gia bdi thudng vi ho nhéan thiy
gi4 boi thudng dat ndng nghiép qua thap.

- Chinh sdch hé tro

Chinh sach hd trg luén 1a van dé 16n
sau khi thuc hién cong tac thu hdi va bdi
thuong, vi khi thyc hién nhitng dy an 16n
khong chi anh huong dén noi & ma con
anh huong mot phan dén doi sdng lao
dong cua cac ho dan, nhat 1a dbi véi cac
ho dan c6 ngudn thu nhap chinh tir viée
san xuit nong nghiép.

16,7
53,3

53,3

20 30 40 50 60

mKhong hai long = Binh thuong ®Hai long

Hinh 3: Y kién ddnh gid ciia ngwoi dan vé chinh sach hé tro tai 02 dw dn
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Nhin chung, cic y kién cua nguoi
dan dugc huong chinh sach ho tro tai 02
du an da s6 déu nam ¢ mirc d6 hai long. O
ca 02 du 4n cac ho dan déu tu xin lo viéc
chuyén d6i nghé va tim kiém viéc lam
cling nhu xin tu lo tai dinh cu, vi vy cac
khoan hd tro da cung cdp mot khoan tién

Nghién ciru

16n trong viée on dinh viéc 1am va noi &
cho cac ho dan.

- Vé viéc t6 chire thuc hién cong tac
boi thuwong, ho tro: Liy ¥ kién danh gia
ctia nguoi dan vé cong tac boi thuong, hd

tro voi 04 ndi dung, cu thé nhu sau:

Bing 6. Y kién ddnh gid ciia ngwoi dan vé vigc té chire thwe hién cong tic béi thuwong, ho
tro tai 02 du dn

Duyanl Dy 4n 2
TT Noi dung So phiéu | Ty 18 | Sophiéu | TyIl¢
dieutra | (%) | didutra | (%)
Quy trinh boi thuong, ho trg c6 dam bao cong

| bing, dan chu, cong khai khong? 30 100 30 100
Co 30 100 30 100
Khong 0 0 0 0
qul d?ng t?cAn th}ron%, ho trg thyc hién c6 dam 30 100 30 100

) bao dlng tién d khong?

Co 27 90 24 80
Khong 3 10 6 20
Thoi gian thuc hién boi thuong, ho trg giai phong

y [mat bang co dam bao ding tién do khong? 30 100 30 100
Co 27 90 25 83,33
Khong 3 10 5 16,67
Tinh than, thai do phuc vu ctia can b trong khi
thyc hién cong tac boi thuong, hd trg khi thuce 30 100 30 100
hién dy 4n nhu thé nao?

4 |Rattot 20 66,67 24 80
Tét 10 33,33 6 20
Kém 0 0 0 0
Rét kém 0 0 0 0

Qua v kién danh gia cta nguoi dan
vé cong tac boi thuong, hd tro tai 02 dy an
cho théy cac du an déu duoc thuc hién dan
chii, cong khai va minh bach trong tit ca
cac bude thyuc hién. Vé tién do boi thuong,
hé tro, da phan ngudi dan cho ring da dam
bao dung tién do mac du co xay ra mot vai
truong hop chdm nhan boi thuong, hd tro
do c6 mét sd hd gia dinh, cd nhan khong

dong ¥ murc bdi thuong dua ra kéo theo tién

Nguon: Phong TN&MT huyén Hai Hiu

do thu hoi dat bi cham nhung Hoi dong boi
thuong, hd tro da co nhitng bién phap xir Iy
kip thoi.

Bén canh do, ty I¢ nguoi dan danh
gia rat tét vé tinh than, thai do6 phuc vu
cua can bo trong khi thyc hién cong tac
bdi thuong, hd trg khi thyuc hién 02 du
an rat cao. Nho vao sy nhiét tinh tuyén
truyén, giai thich rd vé luét cta cac can
bd thuc hién cong tac boi thuong, hé
trg, tai dinh cu cling nhu chinh quyén
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dia phuong, nhin chung da s nguoi
dan déu hiéu dugc nhitng chinh sich
cia Nha nudc. Pay la diéu rat quan
trong gitp cho coéng tac bdi thudng,
ho tro, tai dinh cu duoc thuc hién mot
cach nhanh chong.

Danh gia tinh hinh tiép cin co s
ha téng, tinh hinh an ninh, trat tu va tinh

hinh moi truong cua nguodi dan sau khi
thu hoi dét.

Sau khi Nha nudc thu hoi dat dé dau
tu xdy dung co s¢ ha tang phat trién kinh
té - x4 hoi, nguoi dan noi dy 4n duoc dau
tu s& 1 nhitng ngudi tryc tiép nhan duoc
loi ich tir du an. Banh gia chung cua nguoi
dan sau khi bi thu hdi dat cy thé:

. . PO 11,66
Tinh hinh moi trrong h 88,34
Tinh hinh an ninh, trjt t b 95
. A , . 11,66
Co 56 ha tang, phuc lei _ 88,34

0 10 20 30

40 50 60 70 80 90 100

Kémhon ®Khong thay d6i ™ Tét hon

Hinh 4: Pdnh gid ciia nguwoi din vé diéu kién séng sau khi thue hién 02 duw dn

Pa s6 nguoi dan déu danh gia cac
yéu tb & muc do t6t hon do sau khi quy
hoach dy an nhu duong x4 dugc mo rong;
An ninh - trat tu duoc siét chit hon nén
thu hat nhiéu nguoi dén 1am viéc, sinh
song va dic biét moi truong xung quanh
duoc cai tao lai sach s€ hon.

3.3.2. Y kién ciia can bé thuc hién
cong tac boi thuwong, hé tro

Thuc hién phong van cing véi viée
thu thap thong tin tir mau phiéu diéu tra
ctia 20 can bo tham gia truc tiép cong tac
boi thuong, ho tro tai 02 du an nghién
ctru, két qua dugc thé hién trong Bang 7.

Bing 7. Y kién dinh gid ciia cdn b thuwe hién cong tic béi thuwong, hé tre tai 02 dw dn

Y kién danh gia

TT Noi dung So phiéu | Ty 1é
didu tra | (%)
Trinh ty boi thudng, ho trg khi Nha nude thu hoi dat tai du 4n da phihop chua? | 20 100

1 | Phi hop 20 100
Chua phu hop 0 0
Don gia boi thuong vé dat va tai san gin lién voi dat ciia Nha nudc da phu

20 100
hop chua?

2 |Cao 9 45
Trung binh 6 30
Thap 5 25
Kinh phi hd tro 6n dinh doi song cho ngudi dan khi Nha nudc thu hoi dat da

: 20 100
phu hgp chua?

3 [Cao 2 10
Trung binh 15 75
Thap 3 15
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Y kién danh gia

TT Noi dung S0 phiéu | Ty 18
diéu tra | (%)
Kinh phi h tro chuyén doi nghé nghiép ctia ngudi bi thu hoi dat 20 100

4 Cao 0 0
Trung binh 20 100
Thap 0 0
D(‘;i song van hod tinh than ctia ngudi dan sau khi Nha nude thu hoi dat nhu 20 100
the nao?

5 | Tét hon 20 100
Khong thay doi 0 0
Kém hon 0 0
Co s6 ha tang xung quanh noi sinh song ciia ngudi dan sau khi thyc hién du
. £ s 20 100
an nhu thé nao?

6 | Tot hon 20 100
Nhu cii 0 0
Kém hon 0 0
Trong qua trinh thyc hién cong tac boi thuong, hd tr ¢6 nhan duoc phan anh

, A g 20 100
cua nguoi dan khong?
Khong 17 85

7 Co, trong d(’):‘ - 3 15
- Phan anh vé don gia dat boi thuong 3 100
- Phan anh vé don gi4 boi thuong tai san trén dat 0 0
- Phan 4nh vé mirc ho trg on dinh doi song va 6n dinh san xuét 0 0
- Phan anh vé mitc ho tro chuyén doi nghé nghiép va tim kiém viéc lam 0 0
Nguoi dan ¢6 thién chi hop tac, phoi hgp thyc hién véi can bg trong cong tic

Xrr x 20 100
boi thuong, ho trg

g Phoi hop tot 16 80
Phoi hop 3 15
it phoi hop 1 5
Khong phdi hop 0 0

Y kién cta cac can bo khi thuc hién
cong tac bdi thuong, hd tro tai 02 du an
cho réng, sau khi hoan thién co s& vat chat
nguoi dan sé dugc hudng, sir dung nhitng
lgi ich ma du &n mang dén nhu moi truong
xanh - sach - dep, an ninh dugc dam bao,
giao thong an toan, thuén lgi cho viéc kinh
doanh buon ban, giao thuong gilra cac xa,
cac huyén tao co hoi phat trién viéc lam,
thiic day kinh té - xa hoi.

Van dé vé don gia boi thuong vé dat
va tai san gén lién voi dat, 30 % can bo tai
02 du an cho rang don gia boi thuong vé

Nguoén: Phong TN&MT huyén Hai Hiu
dat va tai san gin lién trén dat con ¢ mirc
trung binh, 45 % y kién cho 1a don gia
boi thudong vé dit cao, phu hop véi loai
dat boi thuong va 25 % cho rang don gia
boi thuong & dy an 1 con thip so voi gia
thi truong tai thoi diém trién khai dy an
(so v6i gia chuyén nhuong quyén sir dung
dat tai thi truong). Con kinh phi hd tro 6n
dinh doi song va kinh phi hd trg chuyén
d6i nghé nghiép ciia ngudi bi thu hoi dat
da phan dugc danh gia ¢ mirc trung binh.

Trong qua trinh thuc hién cong tac bdi
thuong, ho tro tai 02 du 4n c6 03 phan anh
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ctia nguoi dan vé don gia dat boi thuong da
duoc Hoi dong boi thuong, hd tro nhanh
chéng thuong Iugng va 03 chu ho da chap
nhan v6i mic gia Hoi dong bdi thudng, hd
tro dua ra. Cac can bo truc tiép tham gia thuc
hién cong tac bdi thudng, hd trg cho rang
ngudi dan co thién chi hop tac, phdi hop tét.

3.4. Thudgn lgi va kho khan trong
cong tac béi thuwong, hé tro, tdi dinh cuw

3.4.1. Thuan loi

Phan 16n céc can bo truc tiép tham
gia thyc hién cong tac boi thuong, hd trg
cho rang nguoi dan co thién chi hop tac
va phéi hop tot voi Hoi dong bdi thuong,
hd trg. D6 14 yéu t6 quan trong trong viéc
thuc hién cong tac thu hdi dat tra lai mat
bang cho chi dau tu. Chinh sach hd trg
sau khi thuc hién cong tac thu hoi dat co
ban da giup nguoi dan 6n dinh doi sdng
yén tAm san xudt.

Qua danh gia viéc thyc hién cong tac
bodi thudng, hd trg cho thiy trinh tu boi
thudng, hd tro khi Nha nude thu hdi dét
tai 02 du 4n vé co ban da phu hop. Cong
tac trién khai cac budc bdi thuong, hd trg
da cong khai, minh bach, dung trinh tu,
tién do dé ra.

3.4.2. Kho khan

Don gia dét, gia tai san gin lién véi
dat vé co ban da phan anh dtng ban chat,
gia tri, tuy nhién trén thuc té, gia boi
thuong va gia thi trudng van dang c6 mot
khoang cach, nguyén nhan dan dén tinh
trang nay 1a do gia thi trudng ludn bién
dong. Vi vay, trong qua trinh tinh gia boi
thuong da gap khong it khé khan, nguoi
dan c6 noi chua thuc su déng tinh. Do do,
van dé dat ra ¢ day 1a phai quan tim dén
cong tac xay dung gia dat, gia tai san gin
lién v6i dat phu hop véi gia dat pho bién
trén thi truong.

Chinh sich chuyén d6i nghé va tim
viéc lam chua hop 1y, chua tao duoc viéc
lam pht hop cho nguoi co dét bi thu hoi;
Chi yéu hd tro cho ngudi dan bang tién chi
giai quyét duoc van dé truée mat chua giai
quyét duoc van d& viéc 1am lau dai gay kho
khin cho nguoi lao dong bi thu hdi dat, dic
biét 1a khi thu hdi dat nong nghiép.

3.5. Pé xudt mét sé gidi phap ndang
cao hiéu qud cong tac boi thwong, ho tro
va tdai dinh cw khi Nha nwdc thu hoi dat

3.5.1. Giai phdp vé chinh sach: Hé
thdng chinh sach vé dat dai hién nay tuy
da duoc diéu chinh dat dugc nhirng thanh
tyu nhat dinh nhung van con mang tinh
chép va, thiéu déng bd, khong on dinh va
chua giai quyét duoc tdn gdc nhitng ton
tai trong quan 1y, str dung dat dai ma lich
st dé lai n6 duogc thé hién tinh trang khiéu
kién kéo dai, khiéu kién dong nguoi, vugt
cip con nhiéu va phd bién. Vi vay, can
tap trung dau tu nghién ctru, chinh sira hé
théng chinh sach phap luat dat dai dam
bao tinh khoa hoc, ké thira, dong bg, phu
hop véi thuc tién va giai quyét cian ban
cac moi quan hé dét dai.

3.5.2. Gidi phdp vé nguon tai chinh:
Dé cong tac bodi thuong, hd tro, tai dinh
cu khi Nha nudc thu hoi dat dat hiéu qua
cao thi doi hoi can phai co6 ngudn luc vé
tai chinh. Trude tién, can tao diéu kién, hd
tro vé dat dai, tao ra ngué)n dét dé thu hat
cac doanh nghiép dau tu vao cac dy an nhu
xay dung khu d6 thi, thuong mai, khu cong
nghiép, cum cong nghiép,... Can wu tién cho
cac doanh nghiép dau tu vao dat tai huyén
Hai Hau bang cach uu dai thué, vu dai gia
thué dat, rat gon thoi gian giai quyét nhiing
thu tuc hanh chinh phirc tap, bio dam quyén
va loi ich hop phéap cho doanh nghiép.

3.5.3. Gidi phdp vé tuyén truyén:
Pé tao ra su dé)ng thudn cta nguoi dan
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no6i chung va ngudi co dat bi thu hdi noi
riéng d6i voi cong tac boi thuong, hd tro
khi Nha nudc thu hoi dét thi viéc thay doi
nhan thirc ctia nguoi dan thong qua cong
tac tuyén truyén, phd bién phap ludt néi
chung va phap luat vé bdi thuong, hd trg
khi Nha nuée thu hoi dat néi riéng rat quan
trong va can duoc thuc hién thuong xuyén,
lién tuc. Thong qua cac phuong tién truyén
thong dai chung nhu truyén hinh, bao, dai
phat thanh dia phuong,... s& 1am thay doi
nhan thire, cach nghi, cach 1am, nang cao
dan tri cho nguoi dan, gitip nguoi dan hiéu
duogc ¥ nghia quan trong, to 16n nhiéu mat
ma cac cong trinh dugc xay dung mang lai.

3.5.4. Gidi phdp vé nguén nhdn lyc:
Cong tac boi thuong, hd tro, tai dinh cu khi
Nha nudc thu hoi dat dat hiéu qua cao thi
giai phap vé ngudn nhan lyc 1a mét trong
nhitng giai phap quan trong nhét. Poi ngii
can bd cong chirc chinh 14 nhitng ngudi gan
dan, sau sét, lang nghe cac y kién va giai
quyét truc tiép cac cong viée tac dong dén
moi mat doi séng kinh té - x3 hoi, dén nghia
vu va quyén loi ctia nhan dan, dong thoi
truyén tai cac chu truong chinh sach phéap
ludt cua Pang va Nha nuéce dén timg nguoi
dan. Viéc quan trong nhat dé nang cao ning
luc doi ngli can b cong chirc lam viée trong
linh vuc nay do 1a thuc hién nghiém tic cac
diéu kién tuyén dung, doi hoi yéu cau trinh
do chuyén mon phu hgp véi cong viée va y
thire tuan thu phap luat, trach nhiém nghé
nghiép, phdm chat dao dirc cho timg can
bd. Dong thoi, can thuong xuyén to chic,
tap hun dé cap nhat cac quy dinh cua phap
luat, boi 18 cong tac boi thuong, hd trg, tai
dinh cu khi thu hoi dat 1a mot van d& nong
mang tinh thoi sy d6i véi cude sdng.

4. Két luin

Cong tac bdi thuong, hd tro tai 02 du
an nghién ctru trén dia ban huyén Hai Hau
thuc hién ding quy dinh.

Nghién ciru

Qua sb liéu thu thap di so sanh, danh
gia dugc thuc trang thuc hién cong tac
bdi thudng, hd tro tai 02 du an quy hoach
cho thay chat lugng doi séng cta nguoi
dan xung quanh céc du an va nguoi dan
bi anh hudng truc tiép co sy chénh léch.
Trong qua trinh thyc hién cong tac boi
thuong, ho tro gap mot s6 kho khan chinh
nhu: Chénh léch gia boi thuong, ngudi
dan khong phdi hop. Ngoai ra, chinh sach
chuyén doi nghé va tim viéc 1am con bat
cap, chua tao dugc viéc lam phu hop cho
ngudi c6 dat bi thu hoi dac biét 1a nguoi
dan bi thu hoi dit néng nghiép. Dé nang
cao hiéu qua cong tac boi thudng, hd trg,
tai dinh cu tai huyén Hai Hau, tinh Nam
Dinh nhom tac gia da dé xuat mot sb giai
phap: (i) Giai phap vé chinh sach; (ii) Giai
phap vé ngudn tai chinh; (iii) Giai phap
vé tuyén truyén; (iv) Giai phap vé ngudn
nhan lyc.
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Trao dbi, Tin tirc & Sw kién

HOQI NGHI VIEN CHUC VA NGUOI LAO PONG
NAM HOC 2022 - 2023

Pham Thi Hanh
Truong Pai hoc Tai nguyén va Méi truong Ha Noi

Sdng nay 21/6, Trwong Pai hoc Tai nguyén va Méi truong Ha Néi da t6 chire Hoi
nghi vién chirc va nguoi lao dong nam hoc 2022 - 2023 nham danh gid, tong két cdc
hoat dong cia Trwong trong ndam 2022, 6 thang dau nam 2023, dé ra phwong huwdng
nhiém vu trong 6 thang cudi nam 2023 va nam 2024.

Tham dy va chu tri Hoi nghi ¢6 PGS.TS. Hoang Anh Huy - Bi thu Pang uy,
Hiéu truong Nha truong; GS.TS. Huynh Thi Lan Huong - Chii tich Hoi dong Trudng;
PGS.TS. Lé Thi Trinh - Pho Hi¢u trudng Nha truong; TS. Vii Danh Tuyén - Phé Hi¢u
truong Nha truong; Pai dién Poan thanh nién, Ban Thanh tra nhan dan va hon 200 dai
biéu dai dién can bo, vién chirc va nguoi lao dong cua Nha truong.

Phat biéu tai Hoi nghi, PGS.TS. Hoang Anh Huy - Bi thu Dang uy, Hiéu truong
Nha truong dd bao cao tong két cong tac thyc hién nhiém vy trong nam 2022, 06 thang
dau nim 2023 va dé ra phuong huéng nhiém vu 06 thang cudi nam 2023. Theo bao cao
trong nam 2022 vé co ban Nha truong da hoan thanh tdt cac nhi¢ém vu trong tam, trong
do co cac cong tac: T chirc can bo, tuyén sinh, dao tao, boi dudng, nghién ctru khoa
hoc; Chuyén giao timg dung khoa hoc cong nghé va hop tic qubc té; Pam bao chat
luong; Cac hoat dong chung sirc vi cong dong,... Ngay 02/6/2023 Nha truong ciing
chinh thirc duoc cong nhan dat tiéu chuan chat lugng gido duc chu ky II, do Trung tam
Kiém dinh chat lugng gido duc - Dai hoc Qudc gia cap. Diéu nay mot lan nita khang
dinh su chi dao sat sao cia Pang uy, su nd luc va quyét tam cua ca hé théng lanh dao va
toan thé vién chirc, ngudi lao dong trong Nha trudng di khong ngimg phan dau nang
cao nang luc chuyén mon, nang cao chét luong phuc vu ddi vai cong dé)ng xa hoi va
d6i véi ngudi hoc trong Nha truong.

\O POAG
23

202:

PGS.TS. Hoang Anh Huy - Bi thw Dang vy, Hi¢u truong Nha truwong chu tri Hpi nghi
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Trén co so phat huy nhiing cai da dat duoc va khic phuc nhing han ché trong nam
hoc truée, Nha trudng dé ra phuong hudng, nhiém vu nim 2023 va nhitng nam tiép
theo. Tiép tuc bam st cac nghi quyét, chi thi, quyét dinh, ké hoach, cong vin chi dao cta
Chinh phu, Thi tuéng Chinh phu, Pang bo Bo Tai nguyén va Méi truong, dong thoi to
chure thuc hién nghiém tuc cac két luan, nghi quyét, ké hoach cta BO vé muc tiéu, nhiém
vu, giai phap trong tinh hinh hi¢n nay. Déy nhanh hoan thién cong tac ra soat chtrc nang,
nhiém vu, quyén han va co ciu t6 chire cac don vi thudce va true thude Truong sau khi Bo
Tai nguyén va Moi truong phé duyét chie nang, nhiém vy, quyén han va co cau to chirc
Nha truong; Kién toan vién chiic quan 1y cac don vi sau dé an kién toan co cau to chic.
Tiép tuc chi dao trién khai hoan thanh cac ké hoach va myc tiéu dé ra.

T LLA(C

40
202

&

AN\ 4
y N N

Il
GS.TS. Hupnh Thi Lan Hwong - Chii tich Hpi dong trwong bdo cdo két qud hoat dong
cua Hpi dong Truong

Céc dai biéu tham dy hoi nghi di dugc thong qua Béo cdo két qua giam sat
va két qua hoat dong cuia Hoi dong Trudng; Bao cdo thu chi ngan sach nha nuéc nim
2022; Bao cao téng két hoat dong cua Ban Thanh tra nhan dan nhiém ky 2021 - 2023,
phuong hudng, nhiém vu cong tac ciia Ban thanh tra nhan dan nhiém ky 2023 - 2025;
Béo cao két qua ra soat, bd sung Quy ché chi tidu ndi bo. Sau bao cao, Hoi nghi tién

Cidc dgi biéu bé phiéu bau Ban Thanh tra nhin dén nhigm ky 2023 - 2025
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0 phién trao ddi, thao ludn, v&i tinh than dan chi, cdi mé cac dai biéu tham
du Hoi nghi da thang than dong gop y kién, dé xuit cac giai phap nham nang cao chat
luong va hiéu qua hoat dong chuyén mén ciing nhu nang cao doi sdng cho can bo,
vién chirc va nguoi lao dong trong Nha truong. Hoi nghi cling tap chung vao thao luan,
dong gop v kién cho viée stra d6i va ban hanh Quy ché chi tiéu ndi bd. Trén tinh than
d6, Nha truong da ghi nhén, tiép thu, giai trinh céc y kién cta can bo, vién chuc va
ngudi lao dong, mdi y kién dong gdp déu thé hién trach nhiém va mong mudn chung
tay gop suc, dong long cting v6i Lanh dao Nha trudng hoan thanh tét nhiém vu dé ra
trong nam 2023 va cic niam tiép theo.
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TRUONG DAI HOC TAI NGUYEN VA MOI TRUGNG HANOI 4€..
THONG TIN TUYEN SINH DAI HOC @ T[TXTTEIFE

TAI TRU SO CHINH: 41A dwong Pha Dién, Q. Bac T Liém, TP. Ha Noi

Nganh Ma nganh  Té hop xét tuyén  Chi tiéu
Ké toan 7340301 A00;A01;A07;D01 420
Quan tri kinh doanh 7340101 A00;A01;C00;D01 150
B4t dong san 7340116 A00;A01;C00;D01 100
Marketing 7340115 A00;A01;C00;D01 150
Luat 7380101 A00;A01;C00;D01 150
Sinh hoc trng dung 7420203 A01;B00;D01;D08 50
Bién dbi khi hau va phat trién bén virng 7440298 A00;C00;D01;D15 40
Khi twong va khi hau hoc 7440222 A00;A01;B00;D01 40
Thuay van hoc 7440224 A00;A01;B00;D01 40
Cong nghé ky thuat moéi trwong 7510406 A00;A01;B00;D01 120
Logistics va quan ly chudi cung rng 7510605 A00;A01;C00;D01 150
Ky thuat dia chat 7520501 A00;A01;D01;D15 40
Ky thuat trac dia ban dé 7520503 A00;A01;D01;D15 70
Pam bao chat Iwong va an toan thwc pham 7540106 A00;B00;D01;D07 100
Kinh té Tai nguyén thién nhién 7850102 A00;A01;A07;D01 60
Quan ly bién 7850199 A00;A01;B00;D01 40
Quan ly dat dai 7850103 A00;B00;C00;D01 310
Quan ly tai nguyén nwéc 7850198 A00;A01;B00;D01 40
Quan ly tai nguyén va moéi trwong 7850101 A00;B00;D01;D15 170
Ngén ngir Anh 7220201 A01;D01;D07;D15 120
Cong nghé thong tin 7480201 A00;A01;B00;D01 420
Quan tri dich vu du lich va I&r hanh 7810103 A00;A01;C00;D01 420
Quan tri khach san 7810201 A00;A01;C00;D01 200

TONG CHi TIEU: 3400

TAI PHAN HIEU THANH HOA: 04 dwong Tran Pha, P. Ba Binh, TX. Bim Son, tinh Thanh Hoa

Nganh Ma nganh  Té hop xéttuyén Chi tiéu
Ké toan 7340301 A00;A01;A07;D01 30
Cong nghé ky thuat méi trwéng 7510406 A00;A01;B00;D01 30
Ky thuat tric dia ban do 7520503 A00;A01;D01;D15 30
Quan ly dat dai 7850103 A00;B00;C00;D01 30
Quan ly tai nguyén va méi trwéng 7850101 A00;B00;D01;D15 30
Céng nghé théng tin 7480201 A00;A01;B00;D01 30
Quan tri dich vu du lich va I hanh 7810103 A00;A01;C00;D01 30

TONG CHi TIEU: 200



Ngay Mbi truong thé gidi nim 2023 “Giai phap cho 6 nhidm nhya”
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