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E HOI NGHI TOAN QUOC KHOA HQC TRAI AT
EARTH SCIENCES AND VA TAI NGUYEN VOl PHAT TRIEN BEN VNG (ERSD 2020)
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Phan tich Iya chon ché d6 dinh vi tim chup chinh xac ctia may bay
khéng ngudi 1ai trong thanh 14p ban db dia hinh ty 18 16n

Tran Trung Anh',*, Quach Manh Tuén?
I Truong Pai hoc Mo - Pia chat
2 Cong ty CP Thuong mai va Xdy dung QT Mién Bdc

TOM TAT

Hién nay st dung méy bay khong ngudi ldi ¢ st dung dinh vi tam chup bang cong ngh¢ GNSS chinh xéac dan tro nén
phd bién trong thanh 1ap ban do dia hinh ty 1& 16n. Cong nghé nay gitip giam thiéu tién tdi loai bo diém khéng ché anh
mat dét, tdng nang sudt ca vé ky thuat va thoi glan cong tac. Bai bao nghién ctru phén tich 3 cong ngh¢ dinh vi tim
chup pho bien la do dong thoi gian thue (RTK) v6i tram Cors, RTK v6i tram co' s¢ ddng bo ctia hang D-RTK2 va do
dong xu ly sau (PPK) d¢ ap dung trén thuc tién cho linh hoat va pht hop. Déi twong duoc ding trong nghién ctru 1a
may bay chup anh khong nguoi lai DJI Phantom 4 RTK trén pham vi khong gian ¢ xa Thanh Van, TP Vinh Yén, tinh
Vinh Phuc, Viét Nam. Str dung phuong phap nghién ctru cac dac tinh cua hé théng dinh vi ¢6 trén thiét bi, diéu kién
khéng gian cta déi tuong do vé, kha nang an toan vé s6 lidu bay chup ma lua chon phuong phap dinh vi phu hop. Két
qua cua nghién ctru 1a mot quy trinh cong ngh¢ phén tich cac dir ligu ddu vao dé lua chon giai phap dinh vi tim chyp
cho phii hop va an toan s6 liéu cho thanh 1ap ban dd ty 1& I6n.

Tir khoa: Ban do dia hinh, do anh, GNSS, RTK, PPK, UAV

1. Pat van dé

Nhing loi ich khi tu liéu anh chup may bay khong ngudi i c6 sir dung dinh vi tim chup bing hé dinh
vi toan cAu GNSS trong do anh da duoc khing dinh (Michael Blake, 2020; Wingtra, 2020) nhu: Tinh an
toan cao vi khong can can bo k¥ thuat di do khong ché anh mit dat ¢ nhimg ving kho khan, nguy hiém;
Tiét kiém thoi gian, ting nang suat va hiéu qua (¢ diéu kién thuc té chi can vai diém dé kiém tra). C6 3
phuong phép dinh vi tdm chup anh ctia méy bay khong ngudi 14i 1a: phuong phép dinh vi ddng tic thoi véi
tram Cors GNSS (Network RTK), phuong phap dinh vi dong tirc thoi véi tram co s& dong bd D-RTK2,
phuong phap dinh vi dong xir Iy sau PPK; Mbi phuong phap déu cé nhitng vu diém, nhuoc diém khac nhau,
dé dam bao yéu cau cho thanh 1ap ban db ty 1¢ 16n nén trong nghién ctru nay s& phan tich lya chon ché do
dinh vi tdm chup hop ly.

2. Phuong phap nghién ciu

2.1. Khu vwe nghién cvru

Hinh 1. Khu vuc nghzen cteu xd@ Thanh Vin, TP Vlnh Yén (Nguon Google 2020).

* Tadc gia lién hé
Email: trantrunganh@humg.edu.vn



Vung nghién ctru 1a mdt khu vuc cé dia hinh trung du, pham vi khoang 200ha khu vuc xa Thanh Van,
TP Vinh Yén, trung tdm ciia tinh Vinh Phuc, Viét Nam (c6 vi tri khoang 21°20'44"N d¢ vi Bic, 105°35'19"E
do kinh Pong). P9 cao trung binh ctia khu vuc nay vao khoang tir 30m dén 50m so véi muc nudc bién, dia
hinh gdm mot phan dan cu va dat trong, c6 viing mit nudc.

2.2. Thu thép so liéu

Thiét bi bay khong ngudi lai cia Dji chiém t6i 76,8% thi phan trén thé gioi (Sally French, 2019) va ¢
Viét Nam thi hang Dji ciing chiém thi phan 16n, nén trong thuc nghiém chung toi ding thiét bi Dji Phantom
4 RTK. Cac thong s6 co ban ctia Dji Phantom 4RTK (Dji, 2020) gdm: kiéu cat ha canh thang dimg goém 4
dong co, nang 1391g, kich thudc 350mm, dau GNSS thu tin hiéu duoc 4 hé théng vé tinh GPS L1/L2,
GLONASS L1/L2, BeiDu B1/B2, Galileo E1/E2, d0 chinh xac do dong tirc thoi RTK dat sai sb trung
phwong d9 cao 1.5cm+1ppm, mit bang 1cm+1ppm. May chup anh Dji FC6310R véi kich thuéc mang nhan
anh 5472x3648=20 triéu diém anh, tiéu cu ¢ dinh 9mm (twong duong 24mm so véi kich ¢& phim 35mm).
Khoang cach két ndi giita diéu khién va may bay theo 1y thuyét 1én dén 7 km (trung binh duéi Skm) tuy
thudc dia hinh khu vue.

Chung t6i sir dung 2 chiéc, bay ¢ 2 do cao khac nhau, du d ¢ gang két ndi tram Cors (vngeonet, 2020)
nhung khéng thanh céng do truc tric vé tin hiéu va tai khoan ngudi ding, vay nén chiing toi da sir dung
phwong phap dinh vi tim chup bang RTK v&i tram co s& ctia hing D-RTK2 va phuong phap dinh vi dong
xtr Iy sau PPK v&i tram co s& ctia bén thir ba 1a South Kolida duoc cai dat voi tan suét thu tin hiéu SHz
(0.2s), thu tin hiéu tir 02h04°21.8” dén 02h45°26.8”(gior GMT+0) dam bao phu trim va dong bo thoi gian
v6i bay chup. Céac s6 ligu thu thap vao ngay 05/6/2020 duoc trinh bay & bang 1.

Bang 1. Cdc thong tin co ban vé s6 liéu khu thwc nghiém Thanh Van.

M Chiéu cao | S6 |Tdc do luc Binh vi RTK Pinh vi RTK Dlnh vi PPK.| Thoi gian cong tac cua
ba Y bay chup/dd | anh | bay chup Vi tram Cors véitram D- | SO tridotdm | UAV ngay 05/6/2020.
Y| phangiai |chup| (m/s) - DTK2 phase (GMT+0)
1| 150m/4em | 220 6 Kho‘(‘ii l;(ft e 3669 | 02h20°51.67+02h33°05.6”
2 |100m/2.7cm | 403 5 Kho‘(‘ii l;(ft "N Khéng 5075 | 02h18°29.27+02h35724.4”

2.3. Phén tich wu nhwoc diém ciia cdc phwong phdp dinh vi tim chup

Ngoai nhitng uu diém chung trong do anh ciia cac phuong phap dinh vi tim chup thi méi phuong phap
con co6 nhitng dac di€ém sau day:

2.3.1. Phuwong phdp dinh vi dong ticc thoi Network RTK tdm chup anh UAV véi tram Cors

Céc hé théng tram tham chiéu lién tuc thuong thu/phat dir liéu cai chinh GNSS véi tan s6 1Hz tirc 1a 1
gidy ¢6 1 tri do dif liéu dugc truyén di qua mang internet (vngeonet, 2020) dén ctia may bay khong nguoi
lai.
Uu diém:

- Cung cép toa do tuc thoi cho tim chup anh.

- Tri do tdm chup anh do chinh xé4c cao duoc gan truc tiép vao thong sé anh chup.

- Khéng can phai thém budc xur Iy sau toa do tam chup.

- Khéng can dau tu tram co sé cho nguoi ding.

- Khoang cach hoat dong kha 16n (c6 thé 1én dén vai chuc km) tir tram Cors.

Nhuoc diém:

- Mat nhiéu thoi gian két ni va khéi tao.

- Can phai ¢6 sim két ndi mang internet va mua dich vu ciia bén cung cap he théng tram Cors.

- Phu thudc vao méat do tram Cors va khong chu dong trong giai quyét su ¢b vé truyén dan.

- Tin hiéu cai chinh vm tan suit 1Hz cua hé thong tram Cors cung voi do tré ciia mang internet 3G/4G
chua dap ung dugc yéu cau dinh vi chinh xac cho UAV (téc do bay chup thuong tir 5-7m/s).

- Khéng chu dong c6 s6 liéu do gbc dé 1am minh chimg vi lién quan dén don vi cung cép dich vu Cors.



- C6 thé gip su cb khi xac dinh toa d¢ tuc thoi (thuong gap).
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Hinh 2. Phuong phdp dinh vi tam chup cho UAV bang Network RTK (nguon: Escadrone.com, 2020).
2.3.2. Phurong phdp dinh vi dong tirc thoi RTK tam chup anh UAV véi tram co so dong bé D-RTK2

Dinh vi tim chup theo phuong phap RTK véi tram co s¢ ddng bd D-RTK2 ciia hing ciing véi may bay
Phantom 4RTK la mot giai phap chu dong, cac tin hiéu cai chinh nhanh chéng duoc giri tic thoi dén thiét
bi bay va tinh toan ngay tai thoi diém chup anh.
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Hinh 3. Phuong phdp dinh vi tam chup cho UAV bdng RTK vdi tram co s¢ dong bg D-RTK2 (nguon:
Escadrone.com, 2020).

Uu diém:

- Cung cép toa d¢ tuc thoi cho tim chup anh.

- Tri do tAm chup anh do chinh xé4c cao duogc gan truc tiép vao thong s6 anh chup.

- Chu dong trong dinh vi tdm chup.

- Khéng can phai thém budc xir ly sau toa do tam chup.

- C6 thé h trg bay chup véi su tham gia ciia mo hinh sé bé mit (d6 cao bay duoc thay ddi linh hoat theo
nén do cao bé mat dia hinh).

Nhuoc diém:

- Mat nhiéu thoi gian két ndi va khéi tao.

- Phai dau tu tram co sé dong bo hang (thém chi phi).

- Pham vi hoat dong hay khoang cach khong dai (vai km), can thong hudng giita tram diéu khién va thiét
bi bay dan dén anh huorng cla dla hinh dén kha nang cung c4p tin hiéu cai chinh tirc thoi toa do tdm chup.

- Khéng Iuu lai s6 liéu do gde dé 1am minh chimg.

- C6 thé gip su cb khi xac dinh toa do tuc thoi.



2.3.3. Phuong phdp dinh vi dong xir Iy sau tdm chup anh PPK

Giai phap dinh vi PPK cho phép sir dung thiét bi lam tram co so ciia hang tha 3, luu y khi cai dat tan
sut thu tin hiéu can dat t6i thiéu SHz (0.2s mot tri do) dé dam bao do chinh xac noi suy tdm chup anh.
Phuong phap PPK cin mot qua trinh tién xir Iy trong phong dé xac dinh toa d¢ tam chup. Tam chup anh
dugc ghi nhan luc chup anh c¢6 do chinh xac thap, can thay thé trong qua trinh xir Iy trén phan mém do anh
sau khi c6 tam chup duoc giai bang PPK.
Tép do GNSS
Tép thoi gian
chup anh -

w‘. =

Khong can két noi giira
diém co s6'va UAV

(a) Trén thye dia Xir ly PPK

(b) Trong phong

Hinh 4. Phuong phdp dinh vi tam chup cho UAV bang PPK (nguén: Escadrone.com, 2020).

Uu diém:

- Tiét kiém thoi gian chuan bi vi qua trinh két ni it hon.

- Thiét lap tram co sé d& dang, khong can két ndi véi thiét bi bay.

- Pang tin cdy hon phuong phap RTK do khong phu thudc vao cuong d tin hi€u hodc thong tin cai
chinh GNSS trong thoi gian tirc thoi. Co thé chinh xac hon RTK vi ding két hop 10i giai di va vé trong xir
ly toa do tdm chup.

- Pham vi hoat dong xa hon, khong can thong huéng gitra tram co s& va thiét bi bay.

- Cho phép linh hoat hon khi bay chup do khéng can két néi thiét bi ngoai vi.

- Luu lai s6 liéu gbc dé lam minh chimg.

Nhuoc diém:

- Can thém thoi gian xir ly toa do tam chup sau khi bay chup.

- Quy trinh d& mic 15i vé dong bd hé quy chiéu do thay ddi cac tram co so & nhiing khu bay chup 16n.

2.4. Xdy duwng quy trinh cong nghé

Trong quy trinh ¢ hinh 5 thi thao tac tai thuc dia khi xac dinh toa d¢ tdm chup ctia phuong phép dinh vi
dong thoi gian thue RTK ¢ yéu cau cao hon PPK vi can dam bao két ndi thong sudt, con phuong phap
dinh vi dong xtr ly sau PPK khong c6 yéu cau gi nhidu. Phan xir Iy trong phong thi phuong phap RTK
khong phai can thiép thém, con phuong phap PPK thi cac cong doan xir Iy kha dai dong, phuc tap. Véan dé
& day la kiém soat do chinh xac, phuong phap RTK c6 thé thong bao ngay trong qua trinh bay chup thi tim
chup dat do chinh xac dinh vi nhu thé nao, 10i giai Fixed hay Float; Con phuong phap PPK thi khong thong
béo ngay, chi co thé kiém soat do chinh xac sau khi xtr Iy, con do chinh xac tdm chup luc bay kha thap chi
dat d¢ chinh xac dinh vi tuyét dbi.

Trong nghién ciru nay, chung t6i kiém soat do chinh xac théng qua sai sé cua cac 1oi giai dinh vi nhu
trong bang:

Bang 2. Kiém sodt dp chinh xdc

Cac buoc Pinh vi RTK Pinh vi PPK
Trudc khi Klel.l} tra‘ket’nm thong su_oAt tir tram c0 SO VO1 d‘leu Céc kiém tra phuc vu an toan bay, thiét
bay chup khién va mdy bay, céc kiém tra phuc vu an toan ké bay, xac dinh toa do diém co s
i bay, thiét ké bay, xac dinh toa do diém co sé ’ T
Trong qua Kiém soat d§ chinh xé4c dinh vi tim chup Khong kiém soat d§ chinh xéac dinh vi




Cac budc Pinh vi RTK Pinh vi PPK

trinh bay Fixed/Float, kiém soat an toan bay chup. tam chup, kiém soat an toan bay chup.
chup
Két qua bay | Kiém tra chat lugng anh, danh gia sai s6 dinh vi | Kiém tra chit lugng anh, danh gia sai
chup tdm chup s0 dinh vi tdm chup

Tién xu ly Khéng can xc dinh thém Xir ly sau PPK: 10i giai Fixed/Float,

do anh danh gia sai sd dinh vi tAm phase anten
Lién két binh . £ A A . £ A A
sai khéi anh Sai s0 trung phuong toa do tam chup. Sai s0 trung phuong toa do tdm chup.
Keét qua cua Do léch tai cac diém khdng ché mat dat Do léch tai cac diém khong ché mat dat
do anh (Julian Tomastik and etal,2019) (Julian Tomastik and etal,2019)

Ddng bo thoi gian,

e
|

|

} Khong can két ndi
|

|

e

Déng bo thoi gian,

R |
Dong bo thoi gian,

Két nédi lién tuc ap i ; T,
e Két ndi lién tuc 1ep i do GNSS cia o g Rinex
| ) tam phase anten (obs)
Anh chup
Tép thong tin chup anh Khéng dat
(timestamp)
Khéng dat Dat
Ghi chu:
'RTK Dat
I................)
- «
Anh va xir ly |
|
|
PPK Khong dat - — -Dung 1 diém hidu chinh
T Két thic,
‘Két ndi RTK D6 chinh x4c tai chuyé.q budce xtr ly
- cac diém kiém tra tiep theo

Hinh 5. Quy trinh cong nghé do anh UAV véi dinh vi tdm chup RTK/PPK
Sai s6 trung phuong trung binh dugc tinh theo cong thirc (1):

s
RMSE, = TL (wéii=1+n) @)

Trong d6: ¢ 14 chidu X, chiéu Y, chiéu Z ciia toa do tdm chup; RMSE; la sai s6 trung phuong cuia tim
chup theo chiéu t thu i; 7 1a s6 anh chup (sb tam chup dugc dinh vi);
Ngoai ra c6 thé danh gia sai s6 trung phuong toa do tdm chup duoc dinh vi bang RTK va PPK theo cong

thie (2):
fZ(t ~tppk)?
RMSE(RTK—PPK)t = —RTKn PPR ()

Trong d6: trrx 1a toa do xac dinh bang phuong phéap dinh vi RTK; tpex 14 toa do xac dinh bang phuong
phap dinh vi PPK;

3. Két qua va thao luin

Két qua thuc nghiém bay chup anh bang Dji Phantom 4RTK khu vuc x4 Thanh Van, TP Vinh Yén, tinh



Vinh Phuc, Viét Nam duogc trinh bay trong bang 3 va hinh 6. Chiing t6i thuc nghiém & cung khu vuc, bay
bing 2 may bay ¢ 2 d6 cao khac nhau, may bay s 1 do cao bay 150m c6 dinh vi RTK tdm chup véi tram
co s& dong bod cua hing va giai ca PPK, may bay sé 2 do cao bay 100m chi dinh vi tim chup bang xur ly
sau PPK. Qua trinh xir Iy sau PPK bing phan mém ma ngudn mé RTKLIB (Tomoji Takasu and support,
2013). Xt ly lién két khdi anh bang phdn mém Agisoft Metashape (Agisoft LLC, 2018). Danh gia d6 chinh
xéc lién két binh sai khbi anh dé loc bo cac toa do tam chup c6 sai s6 16n c6 thé tham khao cach kiém dinh
thdng ké duoc cong bd (Tran Trung Anh, 2019).

Bang 3. Két qua phdn tich dé chinh xdc cua dinh vi tdm chup khu thuc nghiém xa Thanh Vin

Thoéng s6 Méy bay s 1 (H=150m) May bay s6 2 (H=100m)
Dinh vi RTK véi tram | Két ndi kho khan, khong on dinh, | Két ndi khé khan, khong 6n dinh, khong
Cors khong cho két qua. cho két qua.
RMSEy = 0.010m;
binh vi RTK véi tram RMSE, = 0.010m; Khéng sir dung
co s¢ dong bo D-RTK2 RMSE, = 0.020m ;
Loi giai Fixed 220; Loi giai Float 0;
RMSEy = 0.002m; RMSEyx = 0.002m;
DPinh vi PPK véi tram RMSE, = 0.003m; RMSE, = 0.003m;
co so South RMSE, = 0.007m RMSE, = 0.007m
Loi giai Fixed 3668; Loi giai Float 1;| Loi giai Fixed 5073; Loi giai Float 2;
Sai s6 giita tim chup RMSE rri—ppi)x = 0.030m
dinh vi theo RTK va RMSE rrk—ppr)y = 0.033m Khong danh gia
PPK RMSE (grk—ppk), = 0.008m
RMSEyx = 0.001m;
RMSEy, = 0.002m; st dung RTK;
o vz oz | RMSE, = 0.006m RMSEy = 0.003m;
Lién ket t;iﬁl sai khoi ’ RMSE, = 0.002m; su dung PPK;
RMSEy = 0.002m; RMSE, = 0.004m
RMSE, = 0.002m; su dung PPK;
RMSE, = 0.003m

a. Tam chup H=150m (RTK, PPK) b. Tam chup H=100m (PPK)

Hinh 6. Tdm chup anh cia khu thuc nghiém xa Thanh Van.
Nhan thdy rang: khi dinh vi RTK v&i tram Cors khéng chu dong trong bay chup dan dén khong dat duoc
thanh qua (ngodi cac nhugc di€ém khi phan tich ¢ trén); Dinh vi RTK véi tram co s¢ dong bd ctua hing D-
RTK2 trong khu vuc khong 16n, thong thoang thi kha on dinh cho két qua tot; Dinh vi tdm chup bang PPK



cho két qua do chinh xac rat tot & ca 2 may bay. Tuy nhién do chinh xac dinh vi bang xir ly sau PPK tét
hon khoang 1.5 dén 2 1an so v6i RTK ¢ may bay s6 1 v6i do 1éch tam dinh vi trung binh khoang Scm vé
mit bang, 1cm vé do cao (Iuu y phai quy vé ciing hé quy chiéu). Lién két khdi anh bang phan mém Agisoft
Metashape ctia ca 3 dir liéu diéu dat tot cho thanh I4ap ban do ty 1é 16n, nhung nhan thay riang sir dung tam
chup bang PPK cho két qua t6t hon vé do cao. Do phan tan sai sd trung phuong vi tri tim chup sau binh sai
khéi anh duoc trinh bay trong Hinh 7 va Hinh 8.
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(a) Tdm chup dinh vi bang RTK (b) Tdm chup dinh vi bang PPK
Hinh 7. Sai s6 trung phwong tdm chup anh & do cao bay chup 150m.
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Hinh 8. Sai s6 trung phwong tdm chup anh & do cao bay chup 100m sir dung dinh vi PPK.

4. Két luan

Dinh vi tim chup cho cong nghé do anh khong nguoi lai UAV dem lai lgi ich rét 16n vi do chinh xac
cao, khong phai bd tri cac diém khdng ché anh mat dat (chi can sb luong rat it diém kiém tra) cho nén tiét
kiém thoi gian va cong sirc ¢ thuc dia. Két qua phan tich uu diém, nhuoc diém cua 3 phuong phap dinh vi
gém dinh vi RTK véi tram Cors, dinh vi RTK véi tram co s& déng bd D-RTK2 va dinh vi dong xur ly sau
PPK ciing voi phan tich vé do chinh xéac dat duoc thi iy tinh hinh thuc tién ma chon phuong phéap nao cho
tdt. Trong diéu kién nuéc ta hién nay céac hé théng tram Cors chua duoc phé quét, dich vu chua dugc su
dung rong rai ciing voi tan suét thu/phat tin hiéu chi 1a 1Hz kém d¢ tré nén chua dap ung dugc cho dinh vi
tam chup cho UAV. Dinh vi tim chup bang phuong phap do dong tirc thoi RTK véi tram co so dong b
D-RTK2 trong khu vuc khong 16n & ving thuc nghiém, diéu kién thong thoang giita tram diéu khién va
thiét bi bay cho Kkét qua tbt, dap tng dugc yéu cau thanh 1ap ban dd ty 1€ 16n, tuy thao tac tai thuc dia mét
nhiéu thoi gian hon nhung nhan dugc thanh qua tim chup d6 chinh xac cao gén ludn trong timg tAm anh



chup gitip cho qua trinh xir ly trong phong dugc don gian hon. Phuong phap dinh vi dong xir ly sau PPK
tdm chup cho két qua do chinh xac tdt hon ca, sb liéu an toan, khong phu thudc vao su két ndi thong subt
trong qua trinh bay, tuy qua trinh xir Iy trong phong dé ra san pham tam chup kha dai dong, phtic tap, néu
s6 lugng ca bay nhiéu, s6 luong anh 16n thi c6 thé dan dén sai sét. Tuy nhién dé c6 tinh an toan va chii dong
cao c6 thé két hop ca 2 phuong phap RTK véi tram co so ctia hang D-RTK2 va dinh vi xtr ly sau PPK véi
tram co s& ciia hang thu 3. Viéc xay dung quy trinh cong nghé chat ché ¢ hinh 5 gitp cho ngudi dung nim
dugc va linh hoat chu dong trong sir dung bién phap dinh vi tim chup phi hop véi diéu kién thiét bi, con
ngudi clia co s& san xuat.
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Analyzing to choice of the drone's precise positioning center image
point positions for large-scale topographic mapping

Tran Trung Anh!, Quach Manh Tuan?
! Hanoi University of Mining and Geology
2 Northern QT Construction and Trade Joint Stock Company

ABSTRACT

Nowadays, the use of drones using precise GNSS position of images center is becoming more popular in large-scale
topographic mapping. This pager introduces to minimize progressively eliminate the ground control point, increasing
both technical productivity and working time. The research paper analyzes 3 methods: real-time kinematic (RTK) with
Cors, RTK with synchronous base station of D-RTK2 and post-processing kinematic (PPK) to applied in practice for
flexibility and compliance. The case study is the DJI Phantom 4 RTK drone in Thanh Van commune, Vinh Yen city,
Vinh Phuc province, Vietnam. Using the method of studying the characteristics of the positioning system on the device,
the spatial condition of the object to be drawn, the ability to secure the flying data and to choose the appropriate GNSS
positioning method. The result of the study is a technological wolkflow of analyzing input data to select suitable and
secure images center position of UAV solutions for the large-scale topographic mapping.

Keywords: photogrammetry, RTK, PPK, UAV, drone, mapping.
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Xac dinh s6 luong diém khong ché anh can thiét khi thanh lap ban
d6 dia hinh ty 18 16n mo 16 thién bang cong nghé bay khéng nguoi
lai co tich hop dinh vi GNSS dong
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TOM TAT

Muc dich cta nghién ciru nay 1a xac dinh dugc sé luong diém khdng ché anh mat dit (GCP) tdi uu khi do vé& thanh lap
ban dd dia hinh ty 1& I6n cho mo 16 thién bing may bay khong ngudi l4i ¢ tich hop thiét bi dinh vi vé tinh (UAV/RTK).
DPé dat muc dich nay, ngay 21 thang 5 nam 2020, khu vuc dia hinh dién tich 70 ha tai mo than Déo Nai da dugc chup
anh bing may bay DJI Phantom 4 RTK & d6 cao 100 m, 50 diém da dugc thanh 1ap dé nin anh va danh gia do chinh
x4c md hinh sé bé mat (DSM). Cac DSM duoc thanh 1ap va danh gia do chinh x4c twong tng véi cac truong hop: sir
dung anh UAV/RTK ma khong c6 thém bat cir diém GCP nao, sir dung anh UAV/RTK két hop véi 1,2, 3, 4 va 5 diém
GCP. Két qua cho thdy DSM dugc thanh 1ap véi UAV/RTK khong sir dung diém GCP cho sai sb trung phuong mit
bing 12 6.8 cm va do cao 13 34.3 cm, do do khong dap ting dugc yéu cau vé do chinh xéac. Tuy nhién, khi két hop vai 1
diém GCP thi sai s6 v& do cao ciia DSM da duoc cai thién 79% va 86% néu co 2 diém GCP. Néu st dung 3, 4 va 5
diém GCP thi do chinh x4c dugc cai thién hon nhung khong dang ké so vai sir dung 2 diém GCP. Do vy, sir dung anh
UAV/RTK két hop vai 02 diém khéng ché anh mat dit cho DSM dap ting yéu cdu do chinh xac thanh 1ap ban do dia
hinh ty 1€ 16n cho cac mo 19 thién.

Tir khoa: UAV/RTK; DSM; GCP; mé 16 thién; ban dd dia hinh.

1. it van dé

Trong nhiing nam gan day, thiét bi bay khong nguoi 1ai (UAV) duoc tng dung rong rii trong nhiéu linh
vuc nhu khao sat dich chuyén va bién dang bé mat dinh nui lira (Derrien et al., 2015), khao sat dia chét,
danh gia nhanh céac tham hoa truot 16 dét (Dugonji¢ Jovancevic et al., 2016; Rossi et al., 2018; Tziavou et
al., 2017). Pay ciing la giai phap hiru hiéu trong khao sat va thanh lap ban do dia hinh (Carrivick et al.,
2016; Wiacek & Pyka, 2019) dac biét 1a cho khu vuc cé dia hinh phtic tap nhu cac mo 19 thién khai thac
quang hoic khai thac than (Le Van Canh et al., 2020; Nguyen Quoc Long et al., 2019; Nguyén Quéc Long
& Lé Van Canh, 2020; Sayab et al., 2018). Khi ap dung cong nghé UAV, viéc st dung céc diém khong ché
anh mit dat (GCPs) ludn rét can thiét dé dinh vi khéi anh vé hé toa do dia phuong va dam bao do chinh xéac
ctia md hinh s6 bé mat (DSM) (Taddia et al., 2020), tuy nhién, d6 ciing la cong viéc thuc dia ton nhiéu thoi
gian va cong strc, tao l1én nhuoc diém 16n nhit cho cong nghé nay (Forlani et al., 2018). Diéu nay cang tré
1én ro rang dbi voi mot sé dia hinh phuc tap nhu cac dia hinh nii Iira, khu vuc truot 16, hoic do dac & cac
ving sau xa (Tomastik et al., 2019) noi ma viéc thanh lap diém GCP rét khé khan, tham chi khong thé thuc
hién duoc.

Gan day, may bay khong nguoi lai ¢ tich hop thiét bi dinh vi vé tinh GNSS da duoc biét dén nhu mot
giai phap hitu ich dé giam thiéu viéc sir dung cac diém GCPs (Helliguy, 2020). Vi thiét bi dinh vi vé tinh
GNSS cho phép do dinh vi theo thoi gian thuc (RTK) dat do chinh xac ¢ cm, c6 thé thay thé GCPs (Zhang
et al., 2019) nén dugc goi la UAV/RTK. Viéc danh gia do chinh xac DSM dugc thanh 18p tir thiét bi nay da
dugc thuc hién trong nhiéu nghién ctru gan day. Tac gia Fazeli va cong su da thanh 1ap 12 diém khéng ché
va 20 diém kiém tra trén mot khu vuc thuc nghiém thanh 1ap DSM bang cong nghé UAV/RTK (Fazeli et
al., 2016) két qua cho thdy do chinh xac DSM dat mirc dé xi mét. Nghién ciru ciia téc gia Ekaco va cong su
ciing cho két luan tuong tu khi danh gia do chinh xac mé hinh thanh 1ap duoc tir anh bay chup béi may bay
Matric pro c6 tich hop RTK (Ekaso et al., 2020). Ca hai nghién ctru nay da cho thiy ring do chinh xac DSM
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khong cao do ton tai do tré tin hiéu giita thoi diém chup ciia may anh va thoi diém do RTK trén mat dat.
Tuy nhién, nhuoc diém nay da nhanh chong duogc khic phuc khi may bay UAV/RTK thé hé méi nhu DJI
Phantom 4 RTK (P4K) ra doi, do su déng bo giita hé théng chup anh véi module RTK dan t6i do tré chi &
mirc mm (DJI, 2020). Khao sat kha nang str dung P4K thanh 1ap ban do dia hinh viing ven b bién, tac gia
Taddia va cong su da khang dinh tmg dung P4K cho phép do dac dat do chinh xac dén cm (Taddia et al.,
2020).

Cac diém GCPs c6 can thiét hay khong khi sir dung UAV/RTK da duoc tra 1oi trong cac nghién ciru
(Forlani et al., 2018; Stroner et al., 2020), c4c tac gia nay da tién hanh bay chup anh UAV véi 3 truong hop:
chi str dung diém khéng ché anh, chi sir dung UAV/RTK va két hop ca hai, sau d6 so sanh d9 chinh xac cac
mo hinh DSMs thanh 1ap duoc. Két qua ca hai nghién ciru déu két luan rang st dung UAV/RTK va
UAV/RTK két hop v6i 01 diém khdng ché anh mat dét cho mo hinh DSMs ¢6 d9 chinh xac cao hon khi chi
sir dung GCPs. Tuy nhién, cac nghién ctru néu trén da sb duoc thuc hién & khu vuc dia hinh kha bang phang
va chua c6 nghién ctru nao ap dung cho dia hinh phirc tap nhu & cac mé 16 thién. Do vay, can c6 nghién ciru
dé danh gia kha nang tmg dung UAV/RTK trong cong tac thanh 1ap ban db dia hinh mé 19 thién, trong do,
viéc xac dinh duoc s lugng mdc khdng ché anh t6i uwu 1a mot khau quan trong, dé c6 thé dua phuong phap
nay vao thuc té san xuét dat hiéu qua cao.

2. Khu vuc nghién ctru

Khu vuc thuc nghiém c6 vi tri nam tai bo khai truong phia dong ciia mé than Déo Nai, Cam Pha, Quang
Ninh. Khu vuc do v& ¢6 dia hinh tang bac dic trung cho mé khai thac than 16 thién tai bé than Quang Ninh,
do6 sau khai thac va goc dbc suon tang 16n, dién tich khoang 70ha, chénh cao dia hinh tir diém thap nhat
(day moong) téi diém cao nhat (bo mo) vao khoang 300 m (Hinh 1). Khu vuc nghién ctru khong c6 16p phit
nén md hinh DSM thanh 1ap duoc ciing chinh 1a mé hinh DEM (Nguyén Qudc Long & Lé Vin Canh, 2020).

107°1829" 107°18'50" 107°19'12" 107°19'34"

Khu vue
thue
Inghiém

-

Mé than Déo"™Nai

107°18"29" 107°18'50" 107°19"12" 107°19'34"

Hinh 1. Vi tri khu vuc thuc nghiém tai mo Déo Nai.

3. Do dac thuc nghiém

Thanh Binh sai ninh
Lyl 1ap diém |-» Tinh khéi anh véi Tléa;‘ Lua
Khao GCP toa . céc truong hop : chon
sat va Bay do Kil;p PPK + 0 GCP DSM truong
thiét ké chup > va > s PPKHIGCP 1y Va Ll hop c6
phuong anh ghép anh ]]Z]]ZE + § ggg qu"glk diém
. IR A + gia do
an tam
Thiet 13p chup PPK + 4 GCP chinh tgi(irlzl
H»  tram || ¢ PPK + 5 GCP Xac
Base

Hinh 2. Qui trinh xdc dinh s6 lwong diém khong ché anh can thiét
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3.1. Thiét bi sir dung

May bay khong nguoi 1ai P4K da dugc str dung dé bay chup anh dia hinh mé. Tam anh dugc dinh vi
theo phuong thitc do dong dong thoi gian thuc (GNSS/PPK) str dung may GNSS Comnav T300 lam tram co
so mat dat (Base). May toan dac dién tir Topcon ES105 dugc st dung dé do ndi toa do dén cac diém khong
ché anh mit dét va cac diém kiém tra.

Bang 1. Thiét bj sir dung

»

g S—

Thiét bi \»'*lgr
L]

DJI Phantom 4 RTK GNSS Comnav T300 Topcon ES 105

.y - My anh: 20mb/pixcel May do GNSS 2 tinsé | DO chinh xéc do goc:
Thong so . A n N A +5
oA - Binh vi tdm anh: GNSS dong Do chinh xac: mét bang .o , -
ky thuat A LA aass ; A Db chinh xac do chiéu
chinh - BJ phan giai anh 2.74cm/pixcel | 10mm+ 0.5 ppm; d6 cao Jai-

& chiéu cao bay 100m 20mm-+ 0.5 ppm

2 mm + 2 ppm

3.2. Bay chup UAV thu nhdn dnh

Ké hoach bay chup duoc thiét ké bay trudce khi ra thuc dia, dam bao céc tiéu chi an toan va dap tmg yéu
ciu do chinh xac. Do cao bay chup duoc thiét ké & mic 100 m so véi mat dat va cho do phén giai anh 2.74
cm/pix. Vi tri cit va ha canh ciia may bay c6 do cao trung binh xét trén toan khu do dé dam bao an toan cho
may bay va cho do phan giai anh tdt nhat & cac vi tri c6 do sau 16n. Do phu doc va phii ngang ciia cac biic
anh lién ké 1a 75 %, tdc do bay trung binh ctia may bay 7 m/s. Téng sb ca bay cho toan khu vuc 14 4 ca,
téng sb anh chup duoc 1a 892 anh. T4m chup anh dugc dinh vi theo phuong thirc do dong xur Iy sau
GNSS/PPK véi tram base mat dat duoc dit vao mbe giai tich 1 cia mo.

Hinh 3. M6t s6 hinh anh do dac thuc dia tai mé Péo Nai

3.3. Thanh lgp mé hinh sé dp cao DSM va ddnh gid dp chinh xdc moé hinh
3.3.1. Phuong phdp
Toa d§ tdm chup cia anh dugc do theo phuong thiic GSS/PPK, sau khi bay chup tdm anh dugc xur ly

trén phan mém RTKIib 2.4.3 va Aerotas PARTK PPK Adjustments V1.0. Cac tim anh dugc ghép lai tam
chinh x4c va xur ly trén phan mém Agisoft Metashape Professional.
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Mb hinh sb bé mit ciia khu vuc nghién ciru duoc xay dung véi 6 truong hop nhu sau: chi ding anh bay
chup UAV/RTK (PPK); két hop anh bay chup UAV/RTK véi cac diém khdng ché anh véi sd luong ting
dan (tr 1 téi1 5) twong ung voi PPK + 1 GCP; PPK + 2 GCP; PPK + 3 GCP; PPK + 4 GCP va PPK + 5 GCP.

DPé ¢6 co sé kiém tra do chinh xadc mé hinh DSM thanh lap dugc tir anh bay chup UAV, trén khu vuc
thuc nghiém thanh 1ap 50 diém khong ché anh mat dat, cac diém nay dugc danh dau bang cac tiéu khong
ché anh, duogc in mau vang - den trén gidy bat (c6 do phan xa tot) kich thude 60 x 60 cm. Trude khi sir dung
cac diém GCP da duoc kiém tra vé& do chinh xac, trong do 4 diém GCP khong dam bao do chinh xac da
duoc loai bo, 46 diém GCP con lai da dung dé n&n anh va danh gia do chinh xac cac DSM.

3.3.2. Danh gia dé chinh xdc

Dé danh gia do chinh xac md hinh DSM thanh 1ap duoc, sir dung sai sb trung phuong (RMSE), tinh toan
cho sai sb toa d0 X, Y, Z , XY va XYZ vdi cac tong thurc tinh toan nhu sau:

2

RMSE, Z\/Zi:1(XDSI\T/:_XGCPi) (1
Siea(Yosm~Yoce,)

RMSE, = |== DSZ GCPy )
Sy (2osm~Zacr,)’

RMSE, = |==2 DS“Z GCPy 3)

RMSEyy, = /[RMSEZ + RMSE2 + RMSEZ 4

Trong d6: RMSE - sai s trung phuong; n tong s6 diém kiém tra; Xccri va Xpsw, Yacri va Ypsw, Zacei
va Zpswm - thanh phan toa do tuong g theo hudng truc X, Y, Z cua diem khong ché anh va diém twong
ung trén mod hinh DSM.

4. Két qua va thao luin

Két qua duoc thé hién trong Bang 2, ta c6 thé thay ring truong hop chi s dung PPK cho sai sb trung
phuong vi tri diém (mat béng) 12 6.8 cm, sai s6 do cao 1a 34.3 cm. Khi st dung thém 01 diém khéng ché
anh (PPK +1 GCP), sai s6 mat bang cac diém trén mo hinh thay d6i khong 16n, nhung do chinh xac vé do
cao ciia mo hinh dugc cai thién dang ké (79%). So véi truong hop sir dung 01 GCP, truong hop PPK + 2
GCP cho sai s6 trung phuong ca vé mat bing va do cao nho hon 8%, sai sé nay duoc cai thién thém 3% khi
sir dung 3 diém GCP, st dung 4, hodc 5 GCP déu c6 do chinh xac DSM duoc cai thién nhung khong dang
ké (khoang 0.5%). Nhu vay, xét dén sai s6 trung phuong ciia ca mé hinh (Bang 1) thi chi can str dung 01
diém GCP d cho d¢ chinh xac md hinh dén cm.

Bdng 2. Sai s6 trung phwong X, Y, Z, XY va XYZ ciia cdc diém kiém tra

Trong hop Sai s trung phuong (cm)
j RMSEx RMSE, RMSE; RMSEy RMSEy,

PPK 5.1 4.5 34.3 6.8 35.0
PPK+1GCP 4.7 4.2 7.3 6.3 9.7
PPK+2GCP 3.7 2.5 4.7 4.5 6.5
PPK+3GCP 4.0 2.3 3.7 4.6 5.9
PPK+4GCP 3.4 2.0 3.8 3.9 5.5
PPK+5GCP 2.9 2.0 3.6 3.5 5.0

Néu viéc danh gia do chinh xac DSM dugc thuc hién dwa trén sai s6 vi tri diém yéu nhét trén mo hinh.
Hinh 4a cho thdy khi khong sir dung diém khéng ché anh, sai s 1on nhat ciia mé hinh tap trung tai cac vi
tri c6 do sau 16n va & khu vuc xa tram base (khoang céach tir base t6i diém GCP xa nhét 1a 1.5 km). Khi st
dung 01 diém khéng ché anh (Hinh 4b), phén bb sai sb trén mé hinh c6 su thay doi ro rét, khu vuc gﬁn diém
khéng ché anh s& c6 sai s6 nho hon va cang xa diém nay do chinh xac mé hinh cang giam.
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® Contral points

(@) (b

Hinh 4. Vi tri cac diém khong ché anh va elip sai so.
a. Truong hop PPK; b. Truong hop PPK + 1 GCP

Bang 3 thé hién sai s vi tri diém 16n nhét trén mo hinh DSM ciia ca 6 trudong hop. Qua d6 c6 thé thiy
rang sai s vi tri mat bang ctia DSM tham chi tang 1én khi tang sb luong diém khéng ché anh. Trai nguoc
v6i diéu d6, sai s6 do cao cua cac diém trén mé hinh lai giam xubng khi sé luong cac diém khdng ché anh
tang 1én. Cu thé, khi st dung 01 GCP sai s6 16n nhat vé do cao van & murc -14.2 cm, tuy nhién, khi st dung
2 diém GCP sai sb nay chi con -5.9 cm. Khi l4n luot st dung 3,4 vas diém GCP, sai s6 vé do cao dugc cai
thién chua dén 1.5 cm so véi sir dung 2 GCP.

Bang 3. Cdc diém kiém tra c6 sai s6 lon nhat

. Sai s0 (cm)

Phuong phip dx dy dz dXY dXYZ

PPK 6.3 1.4 54.7 6.4 55.1
PPK+1GCP 4.6 43 _14.2 6.3 15.6
PPK-2GCP 7.6 3.1 5.9 8.2 10.1
PPK+3GCP 7.8 3.9 52 8.7 10.1
PPK+4GCP 6.6 3.1 45 73 8.6
PPK+5GCP 6.2 29 49 6.8 8.4

5. Két luan

Trong nghién ciru nay, v6i muc tiéu xac dinh duoc sé luong diém khéng ché anh mit dat can thiét khi
thanh 1ap ban do dia hinh ty 1¢ 16n cho cac mé 16 thién bang cong nghé UAV/RTK. May bay DJI Phantom4 RTK
da duoc sir dung dé bay chup dia hinh mé 16 thién, diém GCP dugc thanh 1ap va do nbi toa do bang may
toan dac dién tir. Danh gia d chinh xac DSM & cac truong hop khac nhau cho thay:

Mo hinh sd bé mit dugc thanh Iap tir anh bay chup bang thiét bi bay khong nguoi lai c6 tich hop
GNSS/RTK c6 toa do mit bang dat do chinh xac thanh 1ap ban d6 dia hinh ty 1¢ 16n mé 16 thién theo qui
pham (Bo Cong Thuong, 2015), tuy nhién, do cao c6 sai sé 16n va khong dap tmg duoc yéu cau.

Can thiét phai sir dung cac diém khdng ché anh mit dat dé cai thién do chinh xac DSM, sir dung 01 diém
cho d¢ chinh xac dé xi mét, sir dung tir 2 diém khdng ché anh tré 1én cho sai sé xang ti mét. Sir dung
UAV/RTK két hop véi 02 diém GCP cho DSM dam bao do chinh xac thanh 1ap ban db dia hinh ty 1¢ 16n
cho m6 16 thién theo qui pham tric dia mo.
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Loi cam on

Bai bao nay la san pham nghién ctru ctia dé tai ma sé T20 - 06, nhém nghén ciru xin chan thanh cam on
su hd tro kinh phi tir truong Dai hoc M6 - Dia chét, cam on Cong ty than Déo Nai di phdi hop va tao diéu
kién cho nhom nghién ctru trong qua trinh do dac thuc nghiém.
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Determination of the number of ground control points required
when creating large scale terrain mapping of open-pit mines using
Unmanned Aerial Vehicles with integrated kinematic GNSS

Le Van Canh"* | Cao Xuan Cuong', Le Thi Thu Ha', Nguyen Ngoc Anh?

'Hanoi University of Mining and Geology, Vietnam
2VegaStar Technology Company, Vietnam

ABSTRACT

The objective of this study is to determine the optimal number of ground control points (GCPs) when measuring and
creating a large scale topographic map for open - pit mines by an Unmanned aerial vehicles with a RTK onboard (UAV
/ RTK). To achieve this goal, on the 21st of May 2020, a 70-hectare area of Deo Nai coal mine was photographed by
UAYV Phantom4 RTK aircraft at an altitude of 100m and 50 GCPs have been established to capture the image and
evaluate the accuracy of the digital surface model (DSM). The DSMs were established and assessed for accuracy in the
following cases: using UAV / RTK images without GCPs and using UAV / RTK images in combination with 1, 2, 3,
4 and 5 GCPs. The results show that the horizontal and vertical accuracy of DSM given by PPK only were 6.8 and 34.3
cm, respectively. However, when adding one GCP, the vertical accuracy was improved 79% and 86% with two GCPs.
In addition, combination with 3, 4 and 5 GCPs, the error was improved but not significantly compared with 2 GCPs.
Therefore, using UAV / RTK images in combination with 2 GCPs for DSM meets the accuracy requirements for
creating large scale topographic maps of Open - pit mines.

Keywords: UAV/RTK; DSM; GCP; Open - pit mine; terrain mapping.
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ERSE HOI NGHI TOAN QUOC KHOA HQC TRAI AT
EARTH SCIENCES AND VA TAI NGUYEN VOl PHAT TRIEN BEN VNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Ung dung cong nghé UAV (Flycam) trong ude tinh chiéu cao cay
hé sinh thai rimng ngdp man tinh Séc Trang

Nguyén Kiéu Diém’, V& Qudc Tuan
Truong Pai hoc Cdan Tho

TOM TAT

Rimg ngdp méan la mot trong nhimg nguon tai nguyén vo cling quy gia, c6 vai trd to 16n dbi voi su song cua con nguoi.
Nghién ciru vé chidu cao cay 12 van d& quan trong trong viéc danh gia trir luong Cacbon, khéi luong gd mot cach hiéu
qua. Unmanned Aerial Vehicle (UAV) thuong dugc goi la Flycam, la dang may bay khong nguoi lai hién nay dang
dugc phat trién va tng dung trong quan 1y va giam st tai nguyén thién nhién. Nghién ctru tmg dung anh ngudn chup
tir UAV Phantom 4 nham wéc tinh chidu cao cdy ring ngdp man ving ven bién tinh Séc Trang. Dé tai st dung phuong
phap xtr Iy anh trén Agisoft PhotoScan - phin mém thiét ké anh 3D dé xay dung mo hinh sé bé mat (Digital Surface
Model - DSM) mé ta do cao ciia khu vuc nghién ciru va anh ghép truc giao Orthomosaic vai cai nhin tong thé khu vuc
nghién ctru. Ddng thoi két hop phuong phap xu Iy s6 liéu do dac thyc dia dé xac dinh duogc chiéu cao cdy rimg thuc té.
Két qua nghién ciru da thanh 1ap dugc ban dd phéan bd chiéu cao cdy rimg ngap man ven bién tinh Soc Trang chia theo
3 tiéu khu vuc voi tong 871 anh chup bing Flycam. Ngoai ra, viéc so sanh gifra phuong phap giai doan anh va phuong
phap do dac thuc t& voi twong quan toan khu vuc 14 91% ching to dé tai mang tinh hiéu qua cao c6 thé ung dung cho
cac nghién ctru tiép theo, dic biét trong cong tac quan Iy hidu qua ngudn tai nguyén rimg.

Tir khéa: Flycam, ring ngap man, Soc Trang.

1. Pit vin dé

Rung ngap man la mot trong nhiing hé sinh thai quan trong va c6 nang suét cao nhét trén thé gisi, noi
nudi dudng, cu ngu va cung cap thirc an cho nhiéu loai dong vat dudi nudc va trén can, cé gia tri kinh té
cao ¢ ving ven bién. Song song do6, chiéu cao cay chinh 1a chi sé quan trong trong quén ly rimg. Tuy nhién
cac phuong phap do chiéu cao truyén thong rat mat thoi gian va chi phi thuc hién trén dién rong. Nhiing
nam gan day, UAV (Flycam) - may bay khong nguoi lai la cong nghé dang dugc phat trién va ung dung
trong theo ddi su sinh truéng ciia cdy rimg, do dac chiéu cao ciy, quan ly nong 1am nghiép (Theja et al.,
2013; Nguyén Duy Khanh va ctv, 2014; Dempewolf et al, 2017). UAV dugc trang bi hé théng dinh vi toan
cau (GPS), camera véi d phan giai cao 1én dén 4,8 cm/pixel (Phantom 4), cac ky thuat do quan tinh va cam
bién khac cho phép thuc hién cac tu dong bay theo thiét 1ap duong bay, dé dang theo ddi thu thap dir liéu,
cung cap viéc lap ban d6 mot cach c6 hé thong, nhanh chéng c6 hiéu qua va tiét kiém thoi gian. Séc Trang
la mot trong nhiing tinh ven bién cia Pong bang song Ctru Long (DBSCL) véi hé thdng rimg ngap mian
chiém dién tich dang ké. Vi vy, nghién ctru duoc thuc hién nham ap dung anh chup tir cong nghé UAV
trong xay dung ban dd chiéu cao cay rimg ngap man khu vuc ven bién xa Vinh Hai, thi xa Vinh Chau, tinh
Séc Tréang.

2. Co s ly thuyét va phwong phap nghién ciru
2.1. Phwong phdp thu thdp dit liéu anh

Anh chup khu vic nghién ciru thude xa Vinh Hai, thi xa Vinh Chau, tinh Soc Tring duoc thuc hién vao
ngay 31/10/2016 bang thiét bi UAV DIJI Phantom 4 véi do cao bay chup 200 m trén tong dién tich gan 18
ha gdm 871 anh chia lam 3 khu vuc véi lan luot 1a khu vuc 1: 268 anh, khu vuc 2: 262 anh va khu vuc 3 la
341 anh.

Anh duoc trich tir to chiic hop tac phat trién Duc (GIZ) cta chuong trinh “Mo hinh dong quan ly rimg
ngdp man ven bién” xa Vinh Hai, thi xa Vinh Chau, tinh Séc Tring. Chuong trinh dugc su phdi hop ctia to

* Tdc gia lién hé
Email: nkdiem@ctu.edu.vn
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chtic GIZ ciing véi UBND tinh Séc Trang, S& Nong Nghiép va Phat trién nong thon tinh Soc Trang thuc
hién.

2.2. Phwong phdp xit ly dnh trén Agisoft PhotoScan

(-

Tao dnh dim miy diém day

Ciin chinh anh

FI‘ '.I L3

Anh Flycam

Xiy dung mo hinh DSM

Anh Orthomosaic

Hinh 1: Quy trinh xir Iy anh trén phan mém Agisoft PhotoScan.

Anh chup bang Flycam duoc xir Iy trén phan mém Agisoft PhotoScan Professional phién ban 1.4.3 (Hinh
1). Dit liéu anh dugc dua vao phan mém va tién hanh qué trinh xtr Iy anh cho 1an luot 3 khu vuc véi cac
cong doan chinh thé hién trong Bang 1.

Bang 1: Qud trinh xir Iy anh trén phdn mém Agisoft PhotoScan

Céc budc xir Iy anh Yéu té hiéu chinh Gia tri st dung
Do chinh xac Cao
« . Gi6i han s lugng diém anh t6i da 40.000
can chinhanh = Gioi han s luong diém anh lién két 4.000
Tham s6 bién dang Bat

Céc thong s6 chudn c6 san thé hién
Toi uu hoa cén chinh anh |trong hdp thoai vé do day tiéu cu, hé so f, cx, cy, k1, k2, k3, p1, p2
nghién, tham s0 méo xuyén tdm

. A aiA 1 Chét luong anh Trung binh
Tao dam may diem day Thiét 1ap chiéu sau Trung binh
Xay dung m6 hinh DSM He toa do_ ) WGS 84 (EPSG: 4326)
(mo hinh s6 bé mat) Dit liéu nguon Anh dam may diém day vira dugc tao
Xay dung aph Dir liéu nguon Mo hinh DSM vira dugc tao
Orthomosaic

2.3. Phwong phdp do dac thic dia

Tién hanh tiép cén vdi cac cy rimg ngap man thudc ving nghién ctru dé thuc hién do dac chiéu cao cay
thuc te. Céac phép do dugc thuc hién bang may do chiéu cao céy Terrinox 1200 cung vai dinh vi toa d dieém
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mau trén dién thoai. Phan mém dinh vi toa d6 Handy GPS véi tich hop ban d6 va hién thi vi tri tai diém
quan sat duoc sir dung trong qua trinh thuc dia sao cho viéc xac dinh toa do cac diém mau vai sai s hién
thi trong khoang +5 m. Cach chon cay phu thudc vao dia hinh va khu vuc nghién ctru, can chon cac diém
sao cho bao quat ca khu vuc nghién cttu, tuy nhién ¢ nhitng noi rdm rap nén chon nhiing cdy ¢ phia ngoai
sao cho viéc nhin thdy gdc va dinh sinh truong dugc rd rang dé dam bao khoang cach, do chinh xac diém
mau cao hon.

2.4. Phuwong phdp xir Iy s6 liéu trén QGIS

S liéu do dac dugc tong hop trén Excel va chuyén ddi vé dung dang *.csv, tién hanh nhap vao phan
mém QGIS. Trudc d6, mé hinh do cao bé mat DSM ciia khu vuc da duoc x4y dung bang phan mém Agisoft
PhotoScan. Str dung cong cu “Point sampling tool” dé lay dugc do cao gia dinh cac diém trén anh DSM
mg vai cac diém mau do duoc trong qua trinh thyc dia.

Hiéu chinh &nh DSM chtra d¢ cao gia dinh vé do cao thuc té so vai bé mat dat (do cao udc tinh cia
nghién ctiu) bang cong cu Raster Calculator trén QGIS cho timg khu vuc.

Thiét 1ap cong thiic tinh trong hop thoai Raster Calculator:

“Anh DSM” + d¢ cao thuc té - d6 cao gia dinh

Két qua cong thirc 1a mé hinh chira d cao udc tinh ctia khu vuc nghién ciru. Trong d6, do cao thuc té va

do cao gia dinh dugc tinh bang gia tri trung binh do cao timg khu vuc.

3. Két qua va thao luin
3.1. Két qua xir Iy anh trén phin mém Agisoft PhotoScan

3.1.1. Két qua tao anh DSM

Anh DSM dugc xay dung dwa trén dit liéu anh ddm may diém day (dense cloud). Két qua anh DSM dugc
xdy dung chtra thong tin do cao gia dinh ctia timg khu vuc (Bang 2). D6 chinh 14 gia tri duoc dung két hop
v6i d6 cao thuc té trong qua trinh thuc dia nham x4y dung ban dd chiéu cao cay.

Bang 2: Théng tin vé anh DSM chia theo 3 khu viee

Khu vuc Do cao Min (m) Do cao Max (m) Do phan giai Kich ¢& pixel
1 0,73 20,27 9369 x 9384 19,1 cm / pixel
2 0,08 14,28 7561 x 8003 19,1 cm / pixel
3 4,75 21,42 5519 x 9502 18,8 cm / pixel

Do cao tir thap dén cao dugc thé hién tir tone mau lanh chuyén dan sang tone mau nong va dugc mo ta
bang thang do ¢ géc trai (Hinh 2). P9 cao cang cao thi tone mau nong cang rd nét va nguoc lai. Tuy nhién,
d6 cao & vi tri bién ciia timg khu vuc 6 sai sé do qué trinh bay chup va hoat dong trén khong ciia Flycam
khong thuén lgi & cac vi tri goc, dan dén cac pixel & nhiing diém do bi 16i gay sai sb trong qua trinh xir ly
trén phan mém Agisoft PhotoScan.

3.1.2. Két qua xdy dung anh Orthomosaic

Anh Orthomosaic 1a anh ghép truc giao dugc xay dung dua trén bé mat ciia mo hinh DSM. Puoc ghép
tir nhiéu tdm anh chup bang Flycam véi do phan giai cao nén anh Orthomosaic thé hién cai nhin tong quan
cac vat thé nhu mat nude, dat tréng, cong trinh xay dung trén dat,... dc biét 1a cac dac diém phan bd cay
rimg - dic trung chinh trong nghién ciru. Két qua anh duoc ghép c6 do phan giai cao (Hinh 3), tuong duong
4,8 cm/pixel trong khi cac anh vé tinh vién tham thu nhan duoc do phan giai cao nhat chi trong khoang 10
- 30 m. Vi vay gitip cho viéc nhan biét cac su vat, dac diém trong anh la rét tét.

3.2. Két qud do dac chiéu cao cdy thuc dia
Téng hop sb lidu do dac thuc dia, c6 83 diém mau tuong tmg véi 83 cdy & cac vi tri khac nhau phan bd

déu cho ca khu vuc dugc thu thap. Dbi tuong dugc 1dy gdbm Mam va Pudc 1a 2 loai phd bién nhéit & khu
vuc nghién ctiru. Phan 16n Mam dugc hinh thanh tu nhién, phan bo doc theo sat bo bién va rai rac ¢ cac khu
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dat cao déu la Mam tai sinh. Nguoc lai, Pudc phan bd doc bén trong duong dé thanh khu vuc nhat dinh vai
quy mo rong. Hau hét Pudc co chiéu cao cao hon Mam (Bang 3) va tap trung thanh viing riéng biét.

a) Ehu vue 1 b} Khu vige 2

c) KEhu vie 3
Hinh 2: Két qua tao anh DSM chia theo 3 khu viec

a) Khu vuc 1

c) Khu vuc 3

Hinh 3: Két qua tao anh Orthomosaic chia theo 3 tiéu khu vire.

Bang 3: S6 lwong madu cdy khao sdt phan theo lodi va chiéu cao

Tén loai Sb luong (cay) = Chiéu cao Stflllgg binh (m) =10
Mim 24 3 11 10
Pudc 59 0 15 44

Két qua vi tri khao sat phan bd trén toan khu vuc nghién ctru dugc thé hién ¢ Hinh 4:
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Hinh 4: So dé vi tri cdc diém do dac thuc dia
3.3. Két qua thanh Igp ban dé chiéu cao ciy

Ban dd chiéu cao cay duoc tao ra tir anh don kénh thé hién chi sé do cao cia thuc vat, dat va nuéc. Do
cao dugc xac dinh theo thang do dam nhat. O nhitng noi mau sic cang nhat thi cao do cang thap, nguoc lai
khu vuc ¢6 mau sic cang dam thi cao do cang cao.

Néu chi xét cac tone mau tdi, do cao thay doi tir dam it dén dam nhiéu tuong tng v&i chiéu cao cay tir
thap dén cao. Cac tone mau sang thé hién cho chi sé dat, cac con muong va bién.

630000

THI XA VINH CHAU
TINH SOC TRANG

1038000
1038000

Chu thich

1036000
+
1036000

630000

Hinh 5: Ban do chiéu cao cdy toan khu viee nghién ciru
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Dua vao két qua xay dung ban do chiéu cao cay Hinh 5 cho thay, da s cac cdy co do cao trén 10 m phan
bd chu yéu ¢ khu vuc 1 va khu vuc 3 ciia viing. Dic biét ¢ nhiing ving rung tiép giap voi bo bién mat do
cdy cao trén 15 m tap trung kha 16n do dic tinh sinh truéng cia Pudc va Mim thich hop vai loai dat phu
sa ngdp min hozc dat ngap khi tridu cao. Vi vay tao co hdi cho sur phat trién & nhiing viing nay tét hon so
Vi cac ving con lai. Khu vuc 2 tap trung hau hét cac cdy 6 chiéu cao trung binh dang phat trién vi day la
vung rimg dang trong giai doan ta1 tao va nhan rong. O khu vuc nay cdy co chiéu cao trong khoang tur 5 -
10 m chiém da sb va xen k& mot sb noi tap trung cdy méi hinh thanh, phat trién voi chidu cao duéi 5 m.

3.4. Két qua so sdnh dj cao cdy thuc té va dp cao wéc tinh bang mé hinh
Téng cong co6 83 diém khao sat voi do cao duoc ldy so sanh dé tinh do chinh xac ciia phuong phap, mdi

diém gom 1 cap két qua do cao thuc té khi do dac va do cao udc tinh tir két qua cia mo hinh d¢ cao xir ly
trén anh. So sanh dugc ap dung phéan theo khu vuc nghién ctru va phan theo loai nghién ctru (Hinh 6, 7).

550 TOAN KHU VUC NGHIEN CcUU
£200 5
o [ ]
©15.0 ()
=1
210.0 .o‘ %
o 50 _" Oy= 0295x +0,60
PA _
0.0 R2=0,91
0.0 10.0 20.0 30.0

Do cao thuc té

Hinh 6: Phirong trinh hoi quy tuyén tinh khu viee nghién civu
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Hinh 7: Phieong trinh hoi quy tuyén tinh xét trén loai Mdm va Pudc

Dua vao biéu db cho thdy, hé sé xac dinh R2 xét trén khu vuc nghién ciru va trén loai Mam, Pudc 1an
luot 12 0,91; 0,88; 0,90. Két qua kiém tra cho th?iy c6 su tuong quan chét gitta d cao thuc té vao do cao
uéc tinh dugc giai doan tir anh Flycam. Do d6, nghién ctru u6c tinh chiéu cao cay rimg ngap man bang cong
nghé Flycam 1a c¢6 y nghia va c6 thé ap dung.

4. Két luan

Két qua nghién ctru cho thdy nghién ctru mang tinh chat kha quan vai hé s6 xac dinh R2 = 0,91 khu vuc
rimg ngap man ven bién xa Vinh Hai, thi x4 Vinh Chau, tinh Sé¢ Trang. Két qua cho thdy ban dd chiéu cao
cay & khu vuc nghién ciru phan bd trong khoang tir 0,08 - 21,6 m. Trong d6, mat do cay truong thanh co
chiéu cao trén 10 m phén bd chu yéu & khu vuce 1 va khu vuce 3, khu vue 2 chiém da sé chidu cao cay trung
binh dang trong giai doan phat trién.

Ung dung anh chup tor UAV Phantom 4 c6é d6 phan gidi cao (4,8 cm/ plxel) da xay dung dugc ban dd
phan bé chidu cao cay rimg ngap man tinh Soc Trang cho higu qua da dugc kiém chimg. Nghién ctru c6 thé
ap dung udc tinh tai cac khu vue khac véi quy moé rong hon.
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Estimating of the height of mangrove forest in Soc Trang province
using UAV (Unmanned Aerial Vehicle)

Nguyen Kieu Diem, Vo Quoc Tuan
Can Tho University

ABSTRACT

Mangrove forest is one of the most precious resources that play an important role in the community. Research on the
height of the trees is vital to effectively analyze Carbon and wood stocks. Unmanned Aerial Vehicle - UAV (Flycam)
or Drone is being developed and applied for the management of natural resources. In this study, the UAV images from
Phantom 4 were used to estimate the height of the mangrove forest. The study used image processing method in Agisoft
PhotoScan, a software that creates 3D images to build DSM - Digital Surface Model which describes the study areas
and also creates Orthomosaic images for the overview study areas. Besides, the field measurement method was
combined to provide the real height of trees. The results were successful in establishing the height distribution map of
mangroves along the seaside of Soc Trang Province divided by three subregions with a total of 871 images taken from
Flycam. Besides, we also compared the image processing method and the field measurement method to achieve a high
correlation coefficient result in 91% over study areas. It demonstrated effective research and can apply this method for
the other study in the future, especially in the management of forest resources.

Keywords: Flycam, mangrove forest, Soc Trang province.
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E@) HOI NGHI TOAN QUOC KHOA HQC TRAI DAT
FARTH SCIENCES AND VA TAI NGUYEN VOl PHAT TRIEN BEN V(NG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Panh gia qué trinh mé rong db thi tai thanh phd H6 Chi Minh
giai doan 1998-2020 bang dif liéu anh vé tinh da thoi gian Landsat

Lé Thi Thu Ha,*
Truong Pai hoc Mo - Pia chat

TOM TAT

D6 thi hoa la qua trinh tét yéu dién ra trong nhiéu thé ky & cac nuéc tu ban phat trién va dang xay ra manh mé & cac
nudc dang phat trién trong d6 co Viét Nam. Nghién ctru nay tap trung danh gia qua trinh mé rong do thi ¢ khu vuc do
thi Thanh phé Hb Chi Minh tir nam 1998 dén 2020 dua trén chudi dit liéu anh vé tinh da thoi gian Landsat. Ba anh v¢
tinh Landsat, bao gdm 2 dir liéu vién thdam Landsat 5 TM va 1 anh Landsat 8 OLI, da dugc s dung dé xdy dung bo
quy téc (rule set) theo phuong phap phan loai theo hudng dbi tugng nhdm danh gia chinh xac su suy giam cua 6p
phu thyc vét va dét tréng chuyén thanh khu vuc dat xdy dung, su m¢& rong khong gian do thi trong giai doan 1998-
2020 voi sy tich hop cua GIS. Do chinh xac (hé sé Kappa) cac két qua phan loai hién trang 16p phu do thi khu vuc
nghién ctru trong 3 nam 1998, 2008 va 2020 dat dugc 1an luot 1a 78,54 %, 79, 02% va 86,87 %. Cac Kkét qua cua
nghién ciru nay chi ra rang dién tich dét xdy dung trong khu vue 19 quan ciia thanh phé Hd Chi Minh da ¢6 sy gia
tang dang ke tir 125,281 km2 dén 267,222 km2, tang hon gap hai ldn trong 22 nam. Viéc mo rong khong gian do thi
nay chu yéu lam mét dét san xudt néng nghiép cua cac quan nim or phia Béc va phia Ty cua thanh phd. Cac két qua
nghién ciru da thé hién chi tiét cac thong tin su chuyén ddi mot sé loai hinh 16p phu dé thi trén khong gian theo cac
giai doan thoi gian cu thé s& 13 cac thong tin hitu ich hd tro cac nha quéan Iy ndm bat dugc cac thong tin tong thé vé
tinh hinh s dung dit ciia khu vuc dé tir do ra cac quyét sach phat trién kinh té - xa hoi hop 1y cho thanh phé HO Chi
Minh.

Tir khoa: mé rong do thi, dir lidu anh vé tinh da thoi gian Landsat, thanh phé H6 Chi Minh.

1. Pat van dé

D6 thi hoa 1a mot biéu hién khong gian quan trong ctia qué trinh phat trién xa hoi loai nguoi (Hannes
Taubenbéck, 2018). P thi hoa 1a sy md rong khong gian cia do thi, tinh theo ti 1é phan tram gitra sé dan
do thi hay dién tich do thi trén tong sd dan hay dién tich ciia mot ving hay khu vuc. N6 ciing c6 thé tinh
theo ti 1¢ gia tang cua hai yéu t6 do theo thoi gian. D6 thi hoa lam anh huong sau sic t6i qua trinh chuyén
dich co céu kinh té, dén s lugng, chét luong dén s6 do thi (Jan Haas, 2013). Qua trinh nay c<‘)n lam thay
d6i nhu cdu sir dung d4t do thi va anh huong dén su phét trién kinh te x4 hdi cua vung va quoc gia (Dipak
R. Samal & Shirish S. Gedam, 2015). Nhu vay qua tr1nh do thi hoa gan lién véi v1ec chuyén d6i muc dich
sir dung céc loai dat khac sang muc dich sir dung dat gén lién voi su gia ting dan s va kinh té, 1a mot loai
hinh sir dung dat va thay doi 16p phu chinh trong lich sir loai nguoi. Trong khi d6, bé mat khong thim la
Kkét qua truc tiép cua qua trinh d6 thi hoa, bé mat khong thdm dugc coi nhu mot dac tinh cua khu vuc do
thi, va ciing dugc coi 1a mot chi s méi trudong do thi (Arnold Jr va nnk, 1996). B& mit khong tham c6 thé
duogc dinh nghia cho bét cu vat chét ngén chan sy nge‘im nudc vao trong dét. Chung bao g(“)m duong xa va
mai nha dugc xac dinh 14 xuat hién phd bién, ngoai ra cac khu vuc di bo, bai d6 xe, san bay, quang
truong, cac phién da 1on ciing duoc coi 1a bé mit khong tham. Trong xu thé hién nay tai cac do thi Ion, bé
mat khong thim ngay cang gia tang, didu d6 phan anh truc tiép qua trinh mo rong cac khu db thi, xac dinh
sumo rong do thi va ciing dong vai trd dong mét vai tro quan trong trong ké hoach, qui hoach phat trién
d6 thi va quan ly méi truong (Trdn Thi Vin va nnk, 2011a,b).

Nhiing tién bo gan day trong vidn tham vé tinh mang lai co hoi giam sat hiéu qua vé chi phi déi véi su
thay doi do thi va tac dong clia n6 ddi véi cac hé thong ky thuat xa hoi phuc tap cua do thi va cho phép
cac bén lién quan dua ra quyet dinh sang suot nham giam tac dong tiéu cuc dén m01 truong (Yong Fan va
nnk, 2017). Dit liéu cam bién tir xa 1a ngudn thong tin quan trong va manh m& vé hinh thai va sy thay doi

* Tdc gia lién hé
Email: lethithuha@humg.edu.vn
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clia d6 thi theo thoi gian (Dipak R. Samal & Shirish S. Gedam, 2015). Chi phi thap va tinh sén c6 cua dit
lidu da tao diéu kién thuan lgi cho cach cac nha nghién ctru hoan thanh cac muc tiéu nghién ctru va da
thuc day sy tham gia ctia cong ddng véi khoa hoc vién tham trong nghién ctru cac van dé 1én quan dén do
thi. Anh vién tham chira mot luong 16n th6ng tin vé cac dic trung khong gian va thoi gian lién tuc, cho
phép phan tich mo phong theo chu ky vé mo rong do thi ¢ cac quy moé khéc nhau. Diéu nay c6 thé dugc
thuc hién thng qua rat nhiéu nghién ctru da str dung cac anh vién tham c6 do phan giai khac nhau nhu
anh dugc cung cap boi dir liéu vé tinh Landsat (Trdan Thi Vian va nnk, 2011), dit liéu vé tinh SPOT
(Nguyén An Thinh va nnk, 2017), va dit liéu vé tinh Worldview-2 (Moh Moh Lin Khin, 2015).

Muc tiéu clia nghién ctru nay l1a phén tich nhiing thay d6i vé 16p phu d6 thi, ddc biét la su phat trién
clia cac khu vuc d6 thi vé tdc do, quy mo va cac tac dong dan dén moi truong tu nhién bang cach st dung
hinh anh vé tinh da thoi gian véi cac khai niém vé canh quan d thi. Khu vuc nghién ctru 1a cac quén cia
thanh phé H6 Chi Minh, noi da dugc day nhanh vé su tap trung dan cu v6i mét do dan cao. Cac phan tich
dua trén phén loai hinh anh vé tinh quang hoc (Landsat TM va Landsat OLI) trong hon hai thap ky qua.

2. Co s ly thuyét va phwong phap nghién ciru

2.1. Tong quan khu vie nghién ciru

672000 680000 688000 696000 704000
1 1 1 1 1

1192000 1198000 1204000 1210000

1186000
1486000

5500 2,750 o] 5.500 Meters
o N TN T <
§— == + T + + g
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672000 680000 638000 695000 704000

Hinh 1: Khu vuc nghién ciru.

Thanh phd H6 Chi Minh 14 d6 thi 16n nhat nudc ta, mot trung tdm chinh tri, kinh té, van hoa va khoa
hoc ki thuat quan trong cta ca nudc. Lanh thd cua thanh phd trai dai theo hu(’mg tay bic — dong nam va
nim trong khoang tir 10°22°13”’ dén 11°22°17” vi d9 Béc va tir 106°01°2°* dén 107°1°10°” kinh do Dong.
Piém cuc bic cia thanh phd 1a xd Phu My Hung (huyén Cu Ch1) diém cuc nam ¢ xa Long Hoa (huyen
Cén Gio), diém cuc tay tai xd Thai My (huyén Cu Chi) va diém cuc dong 1a x3 Thanh An (huyén Can
Gio).

Vé mat kinh té, Thanh phé H5 Chi Minh nim trong vung kinh té trong diém phia Nam, dong thoi ciing
la mot dinh cua tam giac tang trudng kinh té trong vung. Didu d6 c6 ¥ nghia dic biét dbi vai viéc phat
trién kinh té ctia thanh phé. Thanh phé 1a dau méi giao thong vao loai 16n nhat nudc ta voi su ¢ mit cia
céc tuyén giao thong huyét mach nhu duong 6 t6, duong sit, duong bién, duong song va duong hang
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khong. Do do, viéc giao luu véi cac viing trong nudc va cac nudc trong khu vuc ciing nhu trén thé gioi rat
thuan loi. Nhu vay, vi tri dia li cia Thanh pho H6 Chi Minh la mgt thé manh, gép phan mé rong giao luu
lién két o trong va ngoai nudc, giap kinh té ctiia thanh pho nhanh chéng hdi nhép vao thi truong khu vuc
va thé gioi.

2.2. Dir lidu nghién ciru

Dit liéu vién tham dung trong dé tai nay g6m 3 &nh vé tinh Landsat, cu thé 02 anh Landsat 5 TM thoi
diém thu nhan anh nam 1998 va 2008, 01 anh Landsat 8 OLI thoi diém thu nhan anh nim 2020 (bang 1).
Anh vé tinh duoc cung cip boi trang web https://glovis.usgs.gov. Ca 03 anh vé tinh Landsat dugc lua
chon vdi tiéu chi ciing mua, vao ngay khong may dé tranh anh huong cua thoi tiét dén két qua phan loai
tir dir liéu anh vé tinh. Bén canh d6, san pham anh vé tinh da dugc xir Iy & mirc 2 ¢6 nghia I san pham
nay da duoc cai chinh bién dang do chénh cao dia hinh, da duoc hiéu chinh cac thong s6 khi quyén trong
qua trinh thu nhan anh dé c6 duoc san pham phd phan xa bé mat dat.

Bang 1: Thong tin dit liéu anh vé tinh ciia dé tai.

TT| Tén anh I\nfg at:]lﬁ Kénh anh st dung cho muc dich nghién ctru dé tai ?{%gﬁgngfﬁ !
1 | Landsat 5 TM | 15/03/1998 | Chiét xuét thong tin I6p phu bé mat | Band 1,2,3,4,5va7 30m
2 | Landsat 5 TM | 25/03/2008 | Chiét xuét thong tin I6p phu b mat | Band 1,2,3,4,5va7 30m
3 |Landsat 8 OLI | 26/03/2020 | Chiét xudt thong tin 16p pht bé mit | Band 1,2,3.4,5,6,7 va 9 30m

2.3. Phwong phdp nghién ciru

2.3.1. Ung dung phwong phdp phdn logi dinh hiéng doi eong (Object-oriented classification) trong
chiét xudt théng tin I6p phu do thi tir anh vé tinh

Phén loai dinh hudng ddi tuong duoc dé xudt va dugc ung dung trong cac nghién ciru tir nhiing nam
1970 véi nhiing uu thé rd rét hon so voi phuong phap phéan loai dua trén pixel-based (Bauer T and
Steinnocher, 2001). Nhiing uu thé cta phuong phap nay thé hién ¢ viéc khi xac dinh cac dbi tuong trén
anh, phuong phap nay khong chi dua trén thong tin gia tri va dac tinh quang phd nhu phuong phap phén
loai dua trén pixel, ma con dua trén nhiéu thong s6 cua dbi tuong nhu: hinh dang, kich thudce, d6 chat, 4o
min va thong tin ngir canh véi cac déi tugng hinh anh lién ké (Liu Yongxue va nnk., 2006). Nhidu nghién
ctru chi ra rang phuong phap phan loai dinh huéng ddi tuong cho do chinh xac két qua phan loai cao hon
s0 v&i cac phuong phap phan loai dua trén diém anh (Bauer T and Steinnocher, 2001; Gao Yan va nnk,
2006).

Nghién ctru nay da s dung bd chi s6 (NMDWI, SAVI va NBI), day 1a bo chi sé cho phép khai thac
céc tinh nang canh quan nhim nang cao kha nang nhan biét cac déi tuong 16p phu do thi trén anh vé tinh
mdt cach nhanh chong, chinh xac va hiéu qua (Truong Thi Hoa Binh, 2002). Phuong phap phan loai theo
hudng d6i twong véi bd phin mém eCognition Developer 8.7 dugc ap dung bang cach sir dung cac bo chi
chuin dua trén viéc khao sat cac ngudng gia tri cua timg chi s6 ddc trung. Qua trinh phan loai anh theo
phuong phép dinh huéng déi tugng duoc tién hanh trén ba budc co ban: 1. Phan manh anh va xem céc
dic trung cia ddi twong anh, 2. Thiét 1ap bd quy tic va tién hanh phan loai, 3. Panh gia do chinh xac két
qua phéan loai tir anh.

Trong do, ngudng gi4 tri ctia chi s6 SAVI (Soil Adjusted Vegetatlon Index) duoc sir dung nhim xéac
dinh duoc quy tic cho 16p thuc vat trong d6 thi, ngudng gia tri chi s6 NMDWI (Modified Normalized
Difference Water Index) duoc sir dung nhim xac dinh dugc quy tic cho 16p nudc mat trong khu vuc 1an
nha & d6 thi, va chi sé NBI (New Built-up Index) dugc sir dung nhim xac dinh duoc quy tic cho 16p bé
mat khong thdm trong khu vuc nghién ciru. Cac chi sé duoc xac dinh cu thé nhu trong cac cong thirc (1),
(2) va (3) 0 dudi day:

- SAVI (Soil Adjusted Vegetation Index) = (NIR - Red) / (NIR + Red + L)) * (1 + L) @)
+ Vi cac anh vé tinh Landsat 4-7, chi s6 SAVI = ((Band 4 — Band 3) / (Band 4 + Band 3 + 0.5)) * (1.5)

+ Vi anh vé tinh Landsat 8 OLI, chi s SAVI = ((Band 5 — Band 4) / (Band 5 + Band 4 + 0.5)) * (1.5)

- NMDWI (Modified Normalized Difference Water Index) = (Green - SWIR1) / (Green + SWIR1) (2)
+ V6i cac anh vé tinh Landsat 4-7, chi s6 NMDWI = (Band 2 — Band 5) / (Band 2 + Band 5)
+ V6i anh vé tinh Landsat 8 OLI, chi sé6 NMDWI= (Band 3 — Band 6) / (Band 3 + Band 6)

- NBI (New Built-up Index) = (SWIRI1 * Red) / NIR 3)
+ V6i cac anh vé tinh Landsat 4-7, chi s6 NBI = ((Band 5 * Band 3) / Band 4
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+ V6i anh vé tinh Landsat 8 OLI, chi sé NBI = ((Band 6 * Band 4) / Band 5

Trong d6: NIR - Near Infrared gia tri birc xa ciia budc song hong ngoai gan ciia anh vé tinh; RED - gia
tri buc xa cla budc song do cla anh vé tinh; L -tham sb dac trung cho d6 phat xa cia dét hay hé sb didu
chinh nén tan, Gid tri cia L nim trong khoang tur -1 dén 1, tuy thudc vao mat do thuc vat xanh cé trong
khu vuc; Green - gia tri buic xa cua budc song xanh 14 cdy cia anh vé tinh; SWIR1 - Short-wave Infrared
gia tri buc xa ciia budc soéng ngin can hong ngoai ciia anh vé tinh.

2.3.2. Phuong phadp GIS

Coéng cu Clip theo ranh gi¢i clia timg quan trung tdm thudc thanh phé HO Chi Minh va thuat toan
Intersect trong cong cu chdng xép Overlay trong ArcMap 10.3 dugc str dung trong nghién ctru nay nham
xac dinh su bién dong khong gian gitta cac loai hinh 16p phu do thi, dic biét su chuyén déi tir cac loai
hinh 16p pha d6 thi (thuc vat, mat nudc, dat tréng) thanh khu vuc bé mat khong tham.

2.3.4. Quy trinh nghién ciru

Anh vé tinh nam 1998, 2008 va 2020

v

Xir Iy hinh hoc anh Phan manh anh
; —
Cit anh theo ranh gi¢i KV nghién ctru caiychli‘lgc%
Anh Tkonos -
1m Phan loai anh ) Khao sat
- (Phan loai theo hudng doi tugng) ngudng cho
Ban do ting chi sb
HTSDbD >
Panh gia d6 chinh xac phén loai anh Ap dung gié tri
ngudng bo chi
ke s0 xéc dinh timg
Hién trang 16p phu do thi khu vuc cac quan trung 16p doi tuong
tam TP HO Chi Minh nam 1998, 2008, 2020
v
Vector hoa trong ArcMap

v

Clip theo ranh gidi tirng quan
trong ArcMap 10.

v

Chéng xép trong ArcMap 10.3

v

S ligu bién dong
(bang biéu, so d6)

v

Ban do bién dong 16p phu do thi
TP HO6 Chi Minh giai doan 1998-2020

Hinh 3: Quy trinh xdc dinh bién dong I6p phii khu vec nghién ciiu.

3. Két qua, phén tich két qua, thao luin

3.1. Pdnh gid d chinh xdc két qua phan logi
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Do chinh xac két qua hién trang 16p phii do thi duoc chiét xut tir anh vé tinh Landsat 5 TM va
Landsat 8 OLI duoc danh gla qua phuong phap ket hop khéo sat truc tiép trén anh vé tinh c6 do phan giai
khong gian cao va sd liéu thong ké tir cac ban do s6 str dung dat nam 2000 va 2010.

Két qua phan loai ciia timg nam duoc lay ngiu nhién, cac viing phan bd trén toan khu vuc nghién ctru
tuong tng v6i 80 ving 1a 16p pht bé mit khong tham va 200 ving cho 3 loai 16p phil con lai. Cac ving
nay sau d6 s& dugc chong xép 1én dir liéu anh vé tinh do phan giai cao nam 2020 va ban db hién trang st
dung dat nam 2000 va 2010 dé tinh thdng ké vé murc do trung khép. Hé sé Kappa duoc tinh theo cong
thttc cuia Congalton (Congalton R.G, 1991), dd chinh xac phan loai hién trang 16p phu ctia ndm 1998,
2008 va 2020 lan luot 1a 78,54 %, 79, 02% va 86,87 %. V&i do chinh xac dat duoc cac két qua phan loai
clia nghién ctru nay, chung ta nhan thay cac két qua hoan toan dap ung dé thuc hién cac budc chong xép
tinh toan bién dong tiép theo trong quy trinh dugc thé hién trén hinh 3.

3.2. Phdn tich bién dpng dién tich I6p phii dé thi khu vue trung tim TP Ho6 Chi Minh ndam 1998, 2008,
2020

HIEN TRANG LOP PHU BO TH| KHU VG TRUNG TAM TP HO CHi MINH NAM 1998
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Hinh 4: Hién trang I6p phii do thi khu vuc trung tam TP H6 Chi Minh nam 1998 (@), 2008 (b), 2020 (¢)
Trong dé: 1 - Bé mdt khong tham; 2 - Thuc vat; 3 - Mat meée; 4 - Pdt trong.

Céc ban db phan bb khéng gian 16p pha do thi (Hinh 4a, b, ¢) cho thay trong vong 22 nam tir nim
1998 dn nam 2020, cac quan trung tim TPHCM mé rong va phat trién dat do thi manh theo huéng lan
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téa tir khu vuc trung tim va tap trung & khu vuc phia Bic, Pong Bic, Tay Bic va phia Tdy, Ty Nam ciia
thanh phé. S6 lidu trong bang 2 cho thay, dién tich dat d6 thi khu vuc 19 quan trung tim TP Hd Chi Minh
tinh dén nam 2020 chiém ty 1¢ 54.02%, hon mot nira dién tich toan khu vuc la nha &, duong xa giao
thong,... khu vuc bé tong hoa.

Téc do tang truong dién tich khong gian do thi theo thoi gian nhu trén bang 3 véi cac giai doan ting
truong khac nhau theo chu ky ciia anh vé tinh quan sat. Trong d6 giai doan 1998-2008 c6 toc do ting
truong la + 673,12 ha/nam, chimg t6 giai doan nay c6 su bung nd d6 thi hoa dang ké vé mit tang truéng
dién tich d4t xay dung trong vong 10 nam. Bang 3 ciing cho thay giai doan 2008-2020 c6 tdc do ting
truong 1a + 620,575 ha/nam trong vong 12 nam cudi clia giai doan 1998-2020. Nhan xét chung vé toc do
tang truong thi kha dong déu trong khu vuc nghién ctu.

Theo tinh toan thong ké cho timg nam trong khu vuc nghién ctu tir két qua phan loai anh tir bang 2,
hinh 5 va hinh 6, thang 3 nam 1998 dién tich bé mat 16p phu khong thim mai chi chiém 25.33 %, twong
mg vai dién tich 1a 12.528,1 ha, tuy nhién sau dung 22 nam, dén thang 3 nim 2020 dién tich 16p phii nay
da tang 1én gan 54%, tang trén 200% trong hon 20 nam. Ciing tir bang 2 va hinh 5, chiing ta thay c6 su sut
giam dang ké cua loai hinh 16p phu thuc vat, giam tir gdn 50% xudng 31% trong toan b giai doan nghién
ctru. Loai hinh 16p phu dt tréng ciing suy giam dang ké, giam 9% tuong tng véi giam hon 5000 ha trong
toan giai doan.

Bdng 2: Dién tich, co cdu l6p phii do thi khu viec trung tam TP Ho Chi Minh nam 1998, 2008 va 2020.

BM khong tham Thuc vt Mat nudc Dit trong Téng
TT Dién tich | Co cdu | Dién tich [Co cAu| Dién tich |Co cAu|Dién tich | Co c4u | Dién tich [Co cdu
(km?) | o) | Gm?») | o) | km?) | () | (km®) [ (o) | km?) | (%)
1 I;IgAgl\é[ 125,281 | 25,33 | 246,104 | 49,75 | 41,883 | 8,48 | 81,368 | 16,45 | 494,636 | 100
NAM
2 2008 192,593 | 38,94 | 188,379 | 38,08 | 48,736 | 9,85 | 64,928 | 13,13 | 494,636 | 100
NAM
3 2020 267,222 | 54,02 | 152,427 | 30,82 | 43,744 | 8,84 | 31,243 | 6,32 | 494,636 | 100
Co cu 16p phii dé thi khu virc trung Co chu 16p phii dé thi thi khu vuc
tam TP Ho Chi Minh nam 1998 trung tim TP Hd Chi Minh nim
2008
BBM KHONG
16% BBM khong tham THAM
9% Thyc vit 10?23% THUC VAT
 Mat nue = MAT NUGC

2 DAT TRONG

Co céu 16p phii @6 thi thi khu vue trung tim
TP Ho Chi Minh nim 2020

O BM khong thdm

Thuc vat
= Mt nuse

® Dit tréng

Hinh 5: Dién bién thay déi co cdu lop phii d6 thi khu viee trung tam TP Ho Chi Minh trong cdc ndm
1998, 2008, 2020.
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Bang 3. Téc do tang dién tich I6p phit bé mdt khong tham méi nam theo chu ky ciia ndm c6 anh vién tham

- I Dién tich tang Dién tich ting trung binh mdi
TT Giai doan SO ndm (km?) nam (km?)

1 1998-2008 10 +67,312 +6,731
2 2008-2020 12 + 74,469 + 6,208
3 1998-2020 22 + 141,941 + 6,452

= 300 267.222

g 250

= 192.593

& 200

z:) 150 125.281

©

5 100

"E‘ 50

<

m 0

NAM 1998 NAM 2008 NAM 2020

Hinh 6: Sy gia tang dién tich bé mdt khong tham trung tam TP Ho Chi Minh giai doan 1998-2020.

Xét vé phan bd khong gian trén Hinh 4, Hinh 7 va Hinh 8, chung ta thdy rang nam 1998 dét do thi tap
trung trong khu vuc 18i trung tam, tap trung phan 16n tai cac quan 1, quan 3, quan 4, quan 5, quan 6, quan
Pht Nhuan, quan Tan Binh va quan Tan Phu. Sau 10 nam phat trién kinh té - x4 hoi va mé rong do thi,
cac quan co6 dat xay dung chiém phan I6n dugc lan toa dan tir khu vuc 8 quén 15i trung tdm ké trén ra cac
quan 7, quan 8, quan Go Vép, quan Tha Dirc va quan Binh Tén.

BIEN DONG LGP PHU BE MAT KHONG THAM KHU VIFC TRUNG TAM TP HO CHi MINH GIAI DOAN 1398-2008
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Hinh 7: Qud trinh mé rong do thi khu vwec trung tam TP H6 Chi Minh giai doan 1998-2008.

Qua trinh mo réng d6 thi khu vuc nghién ctru chu yéu dién ra ¢ cic quan nidm phia Béc, phia Ty va
phia Nam cua khu vuc nghién ctru. Trong khi d6 nam 2020, chung ta c6 thé thay qua trinh d6 thi hoéa da
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xay ra toan dién, manh mé tai cac quan con lai. bao gdm: quén 2, quan 12, quan 9, qua trinh nay dién ra
chu yéu tai khu vuc phia Pong va phia Béc cua khu vuc nghién ciru.

Xu huéng tap trung dan cu & cac quan ndi thanh trung tim (8 quan) dang giam dan. Nguoc lai, song
hanh v6i qua trinh d6 thi hoa TPHCM la qua trinh phan b lai dan cu véi nhitng dong dich chuyén dan cu
tir cac quan ndi thanh ra céac quén mai vai s6 dan tang nhanh & cac quan ndi thanh méi (5 quén) va cac
quan méi phat trién (6 quan). Diéu nay doi hoi phai tap trung dau tu quy hoach tai nguyén, ha tang cO SO
cho cac quan méi va viing ven ngoai thanh, hinh thanh cac d6 thi méi, xay dung cac cong trinh ha tang ky
thuat do thi thu hut dan cu. Trong mét twong lai khong xa, nhiing khu vuc nay c6 mot tac dong rat 16n
dén phat trién do thi ctia thanh phd H Chi Minh.

Trong do6: 1- khu vuc do thi cii nam 1998; 2- khu vuc d6 thi nam 2008 duoc chuyén doi tir 16p phu
thuc vat; 3- khu vuc do thi nam 2008 duogc chuyén ddi tir 16p phii mat nudc; 4- khu vue do thi nam 2008
dugc chuyén dbi tir 16p phu dat tréng; 5- cac loai dat khac

BIEN BONG LGP PHU BE MAT KHONG THAM KHU VIFC TRUNG TAM TP HO CHI MINH GIAI BOAN 2008-2020
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Hinh 8: Qud trinh mé réng do thi khu vuec trung tam TP H6 Chi Minh giai doan 2008-2020.

Trong do: 1- khu vuc d6 thi cii nam 2008; 2: khq vuc d6 thi nam 2020 duoc chuyén ddi tir 16p phu
thuc vét; 3- khu vuc do6 thi nam 2020 dugc chuyén doi tir 16p phu mét nudce; 4- khu vuc do thi nam 2020
duogc chuyén doi tir 16p phu dat trong; 5- cac loai dat khac.

4. Két luan

Mo rong d6 thi lién quan truc tiép dén viéc chuyén ddi muc dich sir dung dét va cac loai hinh 16p phu
d6 thi. Qua trinh d6 thi hoa nhanh lu6n gay ra nhiéu vn dé vé méi truong va sinh thai, cac két qua cua
nghién ciru da chi rd sy mo rong khong gian d6 thi khu vuc cac quén trung tim thanh phé va su chuyén
dbi cua 16p phu do thi, dac biét 16p phi thuc vat sang dat xay dung tai khu vuc trung tim thanh phd Ho
Chi Minh trong 22 nim gin day. Nghién ctru nay ciing da cho thdy 16p phii bé mit khong thdm trong khu
vuc d thi 1a mot chia khoa dé nhan dang su hién hitu cta do thi trong mot khu vuc. Cong nghé vién tham
Kkét hop céac cong cu phén tich GIS gitp nhan dang nhan chéng va chinh xac sy hién dién cua dbi tuong
16p dét xay dung do thi va thanh lap ban db phan bd khong gian 16p phu do thi giup cho viée xir Iy va
phan tich dit liéu nhanh chéng ca vé mit dinh tinh va dinh luong.

Phuong phép phan loai theo hudng déi tuong luén 1a phuong phap duoc cac chuyén gia vién tham
danh gia cao vé tinh chinh xac, wu viét hon véi cac phuong phap phan loai khac nho két hop voi kién
thirc chuyén gia trong qua trinh phan loai. Két qua chiét xuét 16p phii do thi cho ca ba nam dat d6 chinh
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xéc kha cao. Dong thoi phuong phap ciing da danh gia dugc dién bién qué trinh do thi hoa & TPHCM vé
mat khong gian va thoi gian tir nim 1998 dén nim 2020 nho vao ngudn dir liéu anh lich sir ma thuc té
khong c6 phuong phap nao c6 thé thuc hién dugc. Sy phat trién do thi nhanh chéng ¢ khu vuc cac quan
trung tdm & thanh phé HO6 Chi Minh da khién anh huong nhiéu dén canh quan méi truong va hé sinh thai
clia d6 thi. Két qua cua nghlen ctru nay s& la co s hitu ich dé cac nha quan ly chinh séch, quan ly tai
nguyén mdi truong c6 dugc tam nhin vi mo, tong quét dé tir 46 dua ra cac chién luoc phat trién bén viing
va cai thién cudc séng do thi, dong thoi ciing gitip ich cho viéc xem xét tic dong clia qua trinh d6 thi hoa
1én su thay ddi cac qua trinh nhiét ctia d6 thi trong xu thé bién do6i khi hau toan cu voi cach tiép can cua
cong nghé vién tham hién dai.

5. Loi cam on

Tap thé tac gia xin chan thanh cam on sy hd tro cia dé tai “Ung dung cong nghé vién tham va GIS
nghién ctu hién tugng dao nhiét do thi khu vuc thanh pho Ho6 Chi Minh”, ma so T19-44.
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Detection urban expansion in Ho Chi Minh city using multi-temporal
Landsat imagery from 1998 to 2020

ABSTRACT

Urbanisation rates are uneven and are much faster in developing countries, including Vietnam. The aim of this study
is to assessment of urban expansion in the Ho Chi Minh City metropolitan area from 1998 to 2020 based on Landsat
multi-temporal satellite image data series.Three Landsat images, including 2 Landsat 5 TM and 1 Landsat 8 OLI,
were used to construct the rule-set according to the object-oriented classification method for primary assessment.
Determining the decline of vegetation cover and bare land converted to built-up land, urban spatial expansion in the
1998-2020 period with the integration by GIS. The accuracy (Kappa coefficient) of the results of classifying the
current urban land cover map in the study area in 1998, 2008 and 2020 is 78.54%, 79, 02% and 86.87%, respectively.
The results of this study also indicated that the area of built-up land in the 19-district area of Ho Chi Minh City has
increased significantly from 125,281 km? to 267,222 km?, more than doubling in 22 years. This urban expansion
causes loss of productive agricultural land of districts located in the north and west of the city. Finding data is useful
for decision maker to investigate and monitoring the change in land use/ landcover of Ho Chi Minh City.

Keywords: Urban expansion, multi-temporal Landsat imagery, Ho Chi Minh city.
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E HOI NGHI TOAN QUOC KHOA HQC TRAI AT
EARTH SCIENCES AND VA TAI NGUYEN VOl PHAT TRIEN BEN VNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Nghién ctru tng dung StM x4y dung mo hinh 3D
tur dit liéu anh chup UAV

Pham Van Hiép"”", Bui Ngoc Quy', Duong Anh Quan', ngyén Hoang Anh’, Nguyén Danh Pirc!, Lé Thi
Nga!, Tran Trung Kién?, Hoang Xuan T&°, Nguyén Dai Dong*, Nguyen Duc Hung®, Nguyén Vin Manh®

! Truong Pai hoc M6 - Pia chat
2 Cuc tac chién, Bo tong tham muu
3 Cong ty Co phdn tu van do dac dia chinh
 Cuc Po dac - Ban do va thong tin dia Iy Viét Nam
5 Trung tam Khao sdt quy hoach xdy dung, Vién Quy hoach Pé thi va Nong thén quéc gia
¢ 8¢ Tai nguyén va Moi truong tinh Thdi Binh

TOM TAT

K§ thudt SfM (Structure from Motion) 4p dung cho cac tim anh khong sip xép 1a mot k¥ thuat da dugc phat trién manh
mé trong nhung nam gan day. Cac tmg dung chinh ctia SfM phai ké dén ddu tién 1a di voi viéc xdy dung cac mo hinh
kién truc, vat thé, hinh khi.... Vi su phat trién ciia cong nghé thu nhan hinh anh va cac phuong phép xir Iy tién tién,
SfM khéng chi hd trg viéce tai tao cdu tric 3 chiéu cua céc kién tric, vat thé ma con dugc ung dung trong cac khao sat
& quy md 16n trén bé mit trai dat nhu khao sat dia chat, dia mao, dia hinh... ing dung trong nhiéu nganh khoa hoc trong
d6 c6 khoa hoc trai dét. Hién nay, su phat trién manh ciia cac thiét bi bay chup khong ngudi 1ai (UAV) da tao ra ngudn
dir liéu chup anh bé mat dia hinh ¢ ty 1& 16n kha da dang va dé dang thu nhan dugce ¢ moi dang dia hinh khac nhau. Céc
dir lidu anh nay co thé dugc xir Iy bang ky thust SfM dé tao ra hé théng dam mdy diém va mo hinh dia hinh. Dé tan
dung dugc wu thé cua dir liéu anh UAV, viéc nghién ciru tmg dung SfM vao xir Iy va tao md hinh dia hinh 3D tir dit
lidu anh UAV cang trd 1én c6 tinh cip thiét. Bai bao gidi thidu két qua nghién ctru Gng dung SfM trong xdy dung mo
hinh dia hinh 3D tir dif liéu anh chup UAV trén co s& phdn mém Visual STM.

Tur khoa: May bay khong nguoi 1ai - UAV, M6 hinh 3D, Structure from Motion - SfM.

1. Pit vin dé

Céc ung dung chinh ciia SfM phai ké dén dau tién la ddi voi viéc xay dung cac mo hinh kién truc tir cac
anh chup khong sip xép. Ung dung nay la nén tang dau tién cho cac tmg dung SfM sau nay. Tir nam 1979,
(S. Ullman, 1979) d4 dua ra nhiing co s& khoa hoc dau tién cho SfM. Trong d6 néu rd, ciu tric 3 chidu co
thé dugc xac dinh tir cac anh chup 2 chiéu ma khong can cac thong tin cta chiéu thir 3. Ngay nay vai su
phat trién ciia cong nghé may tinh, viéc tinh toan cac cu tric c6 thé 1én téi hang trim triéu anh hd tro dic
luc cho cac cong tac tai tao cau triic ciia cac vat thé va dia hinh. Mot trong nhiing vi du gan day la tmg dung
SfM két hop voi do Laser mit dét tai tao lai mo hinh kién tric do chi tiét va chinh xac cao duoc sir dung
trong viéc phuc hdi lai nha tho Dirc Ba Paris sau tai nan ngay 15/04/2019.

SfM khéng chi hd tro viéc tai tao cau triic 3 chidu ciia cac kién tric, vat thé ma con duoc tmg dung trong
céc khao sat & quy mo 16n trén bé mat trai dat nhu khao sat dia chat, dia mao, dia hinh... img dung trong
nhiéu nganh khoa hoc trong d6 c6 khoa hoc trai dt. Nhiing buéc di dau tién duoc khoi dau bang cac buic
anh dugc chup tir cic camera gan trén cac bong Hellium dé ding trong khao sat dia chat va khao cb (R.
Hartley, 2001). Mac du vay, viéc khao sat nay chi co thé hoan thanh & quy mo nho do han ché vé thiét bi.
Tir nam 2006, céc thiét bi bay khong nguoi lai (UAV) thuong mai 1an luot dugc phd bién va sir dung SfM
tir UAV d4 c6 budc phat trién rt nhanh.

SfM dugc ap dung cho cac buic anh chup tir thiét bi bay khong nguoi lai - Unmanned Aerial Vehicle
(UAV) ngay cang phd bién. Cac thiét bi bay khong nguoi lai ¢6 gia thanh ngay cang ré, chat luong hinh
anh ngay cang cao, va dén nay, mot sb loai thiét bi UAV da co thé duoc tmg dung dé thay thé mot phan

* Tdc gia lién hé
Email: phamvanhiep@humg.edu.vn
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cong tac bay chup anh phuc vu cho thanh Iap ban do, diéu tra, hién chinh va cac cong tac c6 lién quan.
Chinh vi thé trong pham vi ciia chuyén dé nay chung t6i s& tap trung vao nghién ctru co so khoa hoc ctia
phwong phép ti tao hinh anh dua vao anh chup ciia cac vét chuyén dong (Structure from Motion) trong
viéc do anh chup tir thiét bi bay khong nguoi lai.

2. Phwong phap SfM va dir li€u xdy dung md hinh 3D
Dir liéu nghién ciru
Khu vuc nghién ctru thudc pham vi xa Minh Bao, TP Yén Bai, Yén Bai (hinh 1) la khu vuc nhiéu doi

nui. Dif liéu nghién ctru 1a khdi anh chup khu vuc nghién ciru duge bay chup bang thiét bi bay khong nguoi
lai (UAV) Phamtom 4 v&i may chup anh gdm 175 tdm anh.
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Hinh 1, Khu vuc nghién citu: xa Minh Bao, TP Yén Bdi, Yén Bdi
Phwong phdap SfM
Nguyén tdc ciia SfM

S. Ullman d4 dwa ra nén tang dau tién caa SfM. Theo d6, SfM dugc xac dinh bang tinh toan vi tri 3D
bang cac hinh anh 2D.

Hinh 2. Cdp hinh tru miéu ta SfM (C. Caudek and N. Rubin, 2001)
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Céc toa do 3D duoc luu lai trong bd nhé may tinh va hinh chiéu phang cuia cac diém nay dugc tinh toan
va dua 1én man hinh. Khi cac hinh tru nay xoay, cac toa do va hinh chiéu duoc tinh toan lai dé dua 1én mat
phang. Nhu vdy, mdi hinh anh trén man hinh s& cho ra mot tap diém giéng nhu ngau nhién xuét hién. Tuy
nhién, khi géc chiéu thay ddi, cac dbi tuong dich chuyén qua man hinh sé tao thanh 2 hinh tru trong d6 hinh
dang va kich thudc ¢ thé duoc xac dinh. Tir day, cac cdu tric tir chuyén dong (SfM) c6 thé dugc tinh toan.

def'1a sy gia tri phan b ctia mot luong v hudng. Luong v6 hudng nay dugc xac dinh bang sy bién ddi
clia truong van toc tai vi tri diém c6 thé duoc tinh bang mot tap hop 3 diém trén mot cap truong nhin.

Phén nhom trong SfM dua trén su phan b cia def

Cho mét truong van tdc 2 chidu V(x,y)={Vx(x,y);Vy(x,y)} ma tran bién d6i I duoc dinh nghia nhu sau:

Wy AVy
0x ay (1)
aVy 9Vy
0x ay

I' ¢6 thé dugc bién ddi thanh tong ctia 4 ma tran hang sb theo trong s6 boi bién hé sb vo huéng.
1
I'=2%k=1CM 2)

Voi:
vy, 9V, 1
Ci=Caw =554+52 | My= Mgy =
vy, . avy 0 -1
C,=Coyr1 = 6_; E , My = Mgy = [1 0 ]
vy | V. 1 0
C Cd€f1 ox +a_;, y M3 = Cdef1 = [0 _1]
avx AV 0 1
Co=Caep, = 55+5%  My=Caop, =[;
Theo d6

def = ’Cgefl + Ct%efz
Va qua mot sé bién doi, ta c6

1 V,_V)\2  (V,_Vy\2 vV, -V,||V, -V
def = — (1 0) +(2 0) _2|1 Az °|cos(o<—ocA)
|sin o| P1 P2 P1 P2

Duéi day 1a phan bd ciia def.

02 02

e

&
e
&

Proportion (def)
Proportion (def)

°
&
T
°
]

0.021 0.147 0.273 0.400 0.021 0.147 0.273 0.400

def (rad/s) def (rad/s)

Hinh 3. Phdn bé ciia def véi 150 diém dwoc xoay (C. Caudek and N. Rubin, 2001)
Ky thudt tim kiém cdp anh song trimg

Budc dau tién ctia SM la viéc tim kiém cac khu vuc tring nhau trén cac tdm anh I= {Ii| i=1...NI} va
xac dinh céac phép chiéu hinh trong céac cdp anh. Pau ra ctia qua trinh nay 1a mot tdp hop cac cap anh song
tring va phép chiéu hinh cho mdi diém.

Phdn tach cdc doi tirong

Tai mdi anh Ii, SfM phat hién mot tap Fi = {(xj,fj)j=1...NFj } ciia cac dbi twong tai mdi vi tri xj thudc
R biéu dién bai tap fj. Cac dbi twong nay sé& co dac tinh hinh hoc va do xam thich hop dé SfM c6 thé tim
kiém trong cac hinh anh. SITF (D. G. Lowe, 2004) va cac bién thé cua no (T. Tuytelaars and K.
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Mikolajczyk, 2007) ciing nhu cac phuong thirc moi (M. Brown, G. Hua, and S. Winder, 2010) dugc sir
dung khéc 1a tiéu chuan dé phan tach cac doi tuong.

Hinh 4. Tim kiém cdc diém trung nhau trén cdc burc anh.

F B ooBa L3P XPFntn WA

Hinh 5. Phdn tach cdc doi tiwong
Két hop cdc déi twong

SfM s& tién hanh tim kiém va két hop cac déi tuong dua trén cac diém F; trong cac tim anh. SfM s& tim
kiém trén toan bo khu vuc anh tring nhau bang cach tim kiém cac ddi twong c6 ciu truc va do sang tuong
tu cho mdi tAm anh. Cong tac nay s& cuc ky phirc tap trong viéc tinh toan va s& rat khé c¢6 thé thuc hién dbi
v6i cac tap hop anh 16n. Dé thuc hién dugc cong viéc nay déi voi tap hop anh 16n, cac nha khoa hoc da dua
ra mot s6 giai thuat dé tang cuong hiéu suét két hop cac ddi tuong trén anh. Pau ra ciia qua trinh két hop
dbi tuong nay 1a mot tip hop cac diém anh c6 kha nang tring nhau C va cac doi tugng tring nhau M.

4. VisualSFM - [Sparse Reconstruction] - [0] - [1 — o <

File SfM  View Tools Help
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Vork thread terminated!

Hinh 6. Két hop cdc ddi twong dwa trén cdc diém Fi trong cdc tdm dnh
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Hiéu chinh hinh hoc

Budc thtr 3 trong k¥ thuat tim kiém diém anh song tring la hiéu chinh cac cap anh trung nhau C. SfM
s& hiéu chinh hinh hoc cac diém anh trong cac cp anh tring nhau bang cac phép chiéu hinh. Phu thudc va
tinh chat khong gian ctia timg cap anh, cac hiéu chinh nay s& thé hién méi lién hé hinh hoc giira chiing. Céac
phép chiéu hinh dong nhét dugc dung dé miéu ta su bién dbi xoay hodc dich chuyén thuan tuy. Cac phép
chiéu da cuc dugc ding cho cac bién ddi phirc tap thong qua cac ma tran chudn héa va da tiéu cu. Khi cac
bién ddi nay duoc xay dung day du cho cac ddi tuong trén anh, cac dbi tugng nay duoc coi la da hiéu chinh
hinh hoc. Tuy nhién, viéc xac dinh cac phép chiéu nay dbi véi anh thuong cé rat nhidu cac nhiéu, do vay,
céc chuong trinh SfM sé& phai sir dung dén mot s6 thuat toan nhu RANSAC hoic GRIC hoic QDEGSAC
dé xir Iy loai bo cac nhidu. Sau khi da chay hiéu chinh hinh hoc, SfM cung cip mot dd thi canh (scene
graph) voi anh 1a cac diém va cac cip anh duoc coi nhu cac canh.

Trong s cac thuat toan trén RANSAC duoc tmg dung nhiéu nhat. RANSAC duoc tmg dung dé udc tinh
quan hé T vé6i n tham s6 trén dit liéu {p}. Theo d6, n6 s& chia {p} thanh ca gia tri trong va ngoai. N6 s& lua
chon mot tap m cac doi twong tir {p} va tinh toan mot tmg vién quan hé Tc tir tap ngau nhién nay. S6 luong
nho nhat m = (n/r) ciia cac doi tuong ding dé tinh toan quan hé phu thudc vao sb luong cac han ché r duge
cung cap béi mdi ddi twong va sé lugng n cac tham sé ciia quan hé T.

Dé tang toc do tinh toan, RANSAC thuong sir dung wéc tinh tuyén tinh cho quan hé T. Pbi vi mot ude
tinh tuyén tinh, chung ta c6 mt ham noi tai tuyén tinh fin nhu sau:

fn (@, w) = |Ayt]l v&iw € {p}

trong d6, vector don vi t biéu dién cho quan hé T va Aw la ma tran chira cac dir liéu tir tip w. Ma tran
Aw c6 r hang doc 1ap béi mdi tap w chira r cac gidi han hing s doc lap. Mot dbi tuong nam trong ¢ quan
hé 1a mot diém dir liéu w véi fin (t,w)< ct. N6i chung, mot hé thong cac ham sé tuyén tinh dugc xac dinh
tir cac ham noi fiy va di liéu {p}:
A, t =0v6iw € {p}
il
A
trong d6 ma tran A thudc R cua tAt ca cac ma tran Aw thudc R xac dinh bai w thudce {p}. Tur 9, cac
hang ctia ma tran dir liéu A chura cac kiém tuyén tinh boi cac ham tuyén tinh fi,. Quan hé t 1a xac dinh nhu
mot tap N cua ma tran dit liéu A. Theo d6, ma tran dit liéu s& c6 mot mirc rA ciia mdi n dé thu nhan mot
giai thuat. Nhu vay, chiéu rn ctia khong gian tréng s& c6 it nhat mot A. D6i vai cac dit liéu khong ¢é nhiéu,
muc rA dugc giam xuéng rd <n 12 mot s& nho hon céac han ché doc 1ap duoc cung cép bdi dir li€u va tap
quan hé Tc tré nén khong chic chin. Theo do, quan hé Tc 14 thanh vién ciia mot khong gian con N véi
chidu c6 thé dugc biéu dién bang ma tran N thudc R.
. VioostSPA - 5porse Raconruction] - ¥1 -0 o x
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Hinh 7. Hiéu chinh hinh hoc cdc tdm anh
Sau khi tinh toan Tc, RANSAC 4p dung né cho toan bd dir liéu {p} va phan nhom bdi ngudng trong
{inc} va ngoai {outc}. Viéc 1dy mau ngau nhién dugc lap lai cho dén khi day du sé lugng mau dé danh gia.
S6 luong mau yéu cau S dugc xac dinh phit hop béi ap dung phan sé €= (|{inc}|/|{p}|) va x4c xuat ». Nhin
chung RANSAC s& dimg 1dy mau khi s6 lwong mau S duoc xac dinh nhu sau:
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B log(1 —n)
" log(1—em)

Trong d6 Sm 1a sb lugng cac ddi tugng trong lay mau. Sau khi c6 duge Tc tt nhét, Tc nay duoc xac

dinh 1a TRANSAC phu hop nhét véi dir liéu.
3. Thuc nghiém xay dung mé hinh 3D tir anh UAV

3.1. Quy trinh xir Iy anh UAV tir phan mém SfM (hinh 8)

| Cong tac chuén bj ‘

v v

Lam ddu mdc va do khdng ché anh ngoai nghiép Thiét ké tuyén bay
| Bay chup anh |
v

| Xir ly anh trén phan mém SfM

Khoéng dat

Tao céc san pham

v v v

Tao d4m may diém | [ LapDSM | | Lap binh db anh
v
| Tao DEM |
v
| Mb hinh 3D |

Hinh 8. Quy trinh xdy dung mé hinh 3D trén phan mém SfM
3.2. Cdc sin phém xie Iy anh UAV tic phin mém SfM

Trén co sé nghién ctru co s& ly thuyét va ban chét cia SfM chung t6i da tién hanh bay chup va thuc
nghiém xay dung mé hinh 3D tir dit liéu anh UAV cho khu vuc Xa Minh Béo, Thanh phd Yén Bai. Két

qua cta thuc nghiém mé hinh 3D tir anh UAV bao gom céc san pham:

3.2.1 Pdm may diém co s6 - Spare Point cloud

Hinh 9. Pdm mdy diém co so
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DPam may diém - point cloud 14 san phdm chinh ctia qua trinh xir Iy anh UAV bang thuat toan SfM (hinh
9). San pham nay la mot tap hop cac diém c6 day di toa do x, y, z. Tap hop cac diém nay la khung co s
cho céc thuat toan xir Iy tiép theo nhu tang day mat do dam may diém hoic tao mo hinh DSM, DEM.

3.2.2. Bdm may diém duwoc ting day va mé hinh 3D ciia bé mdt dia hinh:
DPam may diém ban dau duoc tang day bai thuat toan tang day cho ra mot point cloud c6 chét luong cao

hon, d6 phu t6t hon va chi tiét hon.
& a‘ﬂi:"‘" 2

Hinh 10. Bdm may diém duwoc ting day (a) va mé hinh sé bé mdit (b)

Trén co so két qua xay dung DSM, tién hanh chdng gop voi binh dd anh ta s& thu dwoc mé hinh 3D ciia
khu vuc thuc nghiém (hinh 11)

Point # 1220832

(b)
Hinh 11. Thugc tinh ciia diém trong ddm mdy diém tang day (a) va M6 hinh 3D ciia khu viee thiee nghiém (b).
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MO hinh 3D ctia khu vuc bay chup dam bao mirc do chi tiét rat tbt, kha nang miéu ta dia hinh, dia vét
chuan xac, c6 kha ning tmg dung trong mo phong bé mit dia hinh va xay dung ban d6 dia hinh cho khu
vuc thuc nghiém.

4. Két luan

Trén co sé cac nghién ctru ly thuyét va thuc nghiém, nhom tac gia da xay dung duge mé hinh 3D thuc
nghiém cho khu vuc x3 Minh Bao, thanh phé Yén Bai. Két qua mé hinh cho thay viéc ing dung thuat toan
SfM trong viéc xir ly anh chup tir UAV dé xay dung mo hinh 3D 1a hoan toan kha thi. Viéc xay dung mo
hinh 3D bé mit cho thay tiém nang to I6n trong viéc tmg dung vao san xuét ban db véi do chinh xéac cao,
ung dung trong xay dung, quy hoach va trong quén su, Péc biét la trong cong tdic mo phong dia hinh phuc
vu cac muc dich An Ninh - Qudc phong, quy hoach,...

Loi cam on

Dé hoan thién bai bao, nhom téc gia da nhan dugc su ho tro tir Truong Dai hoc Mo - Dia chat thong qua
dé tai nghién curu khoa hoc cap co so, ma so T20-09.
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Appplication of SfM in 3D modeling from UAV images
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Thi !, Kien Trung Tran 2, Tu Hoang Xuan 3, Dong Dai Nguyen *, Nguyen Duc Hung ¢, Nguyen Van Manh ©
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ABSTRACT

Structure from Motion (SfM) applied to unorganized images is a technique that has been strongly developed in recent
years. The main applications of SfM must mention firstly for the construction of architectural models, objects, cubes....
With the development of image acquisition technology and advanced processing methods, SfTM not only supports the
reconstruction of three-dimensional structures of structures and objects, but also applies to large-scale surveys of the
earth's surface such as geological, geomorphological and topographic surveys and other fields of earth science.
Currently, the strong development of drones (UAVs) has created a large variety of terrain surface photography data
which are easily obtained in all other terrain types. These image data can be processed by SfM technology to create
point cloud systems and topographic models. To take advantage of UAV image data, the study of SfM application in
processing and creating 3D terrain models from UAV image data is even more urgent. The article introduces research
of applying SfM in building 3D terrain model from UAV image data by Visual StM sortware.

Keywords: Unmanned Aerial Vehicle - UAV, 3D model, Structure from Motion-SfM.
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Nghién ctru tinh trang han nong nghi€p dua trén chi s6 han tir anh vién
tham Landsat 8 trén nén tang Google Earth Engine

Pham Thi Thanh Hoa',*, Vii Ngoc Quang?
! Truong Pai hoc Mo - Dia chat, Viét Nam
2 Truong Dai hoc Céng nghé Giao thong van tai, Viét Nam

TOM TAT

Nghién ciru trinh bay két qua ban du khi sir dung cic chi s6 nhu chi sé thuc vat NDVI (Normalized Difference
Vegetation Index), chi s6 nhiét do bé mat LST (Land Surface Temperature) duge tinh toan tir dit liéu anh vién tham
Landsat 8 va nén tang dién toan dam may Google Earth Engine, tir d6 tinh chi s6 han han VHI (Vegetation Health
Index - chi s6 stic khoe thuc vat) nhdm danh gia tinh trang han nong nghiép xay ra tai huyén Tay Hoa, tinh Phi Yén,
Viét Nam. Két qua nghién ctru chi ra ring nhimg viing xay ra han hén tuong tmg voi ving ¢6 nhiét do bé mat LST
tang cao va giam gia tri NDVI. Ddng thoi, dya trén thang phan loai mirc d¢ han theo chi s VHI, nghién ciru da chi ra
ring cac xa trong huyén déu bi anh hudng bai han han, trong d6 noi ¢ dién tich han 16n thudc xa Son Thanh Pong,
Son Thanh Tay, Hoa My DPong, Hoa Binh 1, Hoa Binh 2, Hoa Phong trong cac thang mua kho nam 2019.

Tir khéa: Han han; Tay Hoa;Landsat 8; Chi sb han, Google Earth Engine

1. Pat van dé

Han han duoc dinh nghia 1a mot hién tuong khi hau dinh ky trén dat lién dac trung boi tham hut nuéc
trong khoang thoi gian tir vai thang dén nhiéu ndm. Theo (Wilhite va Glantz, 1985), han han dugc chia
thanh bdn loai 14 han han khi tugng, han han thiy vén, han han nong nghiép va han han kinh té x4 hoi.
Trong do, han nong ngh1ep xay ra khi do 4m ctia dt ddi véi cdy trong da giam xudng mirc do anh hudng
x4u dén nang sudt cay trong va loi nhuan ciia nganh nong nghiép (Mannocch1 2004). bay la mot qua trinh
khi hau dinh ky xay ra véi cac dac diém khong gian va thoi gian bat thuong trén mot khu vuc rong 16n va
trong khoang thoi gian kéo dai.

6] Viét Nam, han han dugc xem 1a mdt trong nhiing hién tuong thién tai gy thiét hai l6n dén moi
truong, kinh té - xa hoi, cudc séng clia con nguoi va tac dong x4au dén cac linh vuc néng nghiép. Trong
nhitng nam gan ddy, tinh trang han han ¢ Viét Nam xuét hién véi tn sudt va thoi gian kéo dai tang 1én,
mirc do han khic nghiét hon, pham vi han ciing mé rong hon (Bd Nong nghiép va Phat trién nong thon,
2014; Téng Cuc Khi tugng Thuy van, 2019). Do d6 viéc danh gia tinh trang han han va du béo ciing nhu
dua ra cac giai phap khic phuc 1a van dé hét sic quan trong va dugc nhiéu Bo, Ban, Nganh va cac nha
khoa hoc quan tdm. Vi vdy, nhidu phuong phéap da duoc dua ra dé nghién ciru v& linh vuc nay. Trong do,
chi sb han han 1a bién phép dinh lugng déc trung muc do han han béng cach déng hoa dir liéu tir mot hodc
nhiéu bién sd nhu lugng mua va lugng bdc hoi thanh mot gia tri han duy nhat. Tuy nhién, dit liéu khi
tuong nhu nhiét do, luong mua, do 4m dé tinh toan cac chi s6 han nay khéng phai lic nao ciing c¢6 sin do
su han ché vé sé luong ciing nhu su phan b khong dong déu cta cac tram quan tric. Mat khac, phuong
phap duoc danh gia mang tinh hiéu qua hon duoc dua ra trong giam sat han han 1a sir dung dit liéu vién
tham - ngudn cung cép thong tin vé bé mat Trai dat ¢ cac kénh phd khac nhau va c6 do phﬁ trum 16n, tinh
cap nhét cao. Vi phuong phép nay, cac nha khoa hoc da tan dung vu thé cua dir liéu vién tham, dac biét
1a nhing dir liéu anh duogc cung cap mién ph1 trén Internet, dé theo di hién tuong han han trong nhung
nam qua. Tu nguon dir li€u nay, nhiéu chi sé han duoc dé xut va da thu nghiém thanh cong. Co thé ké
dén 1a cac nghién ctu sir dung anh nhiét MODIS, NOAA/AVHRR (Huynh Thi Thu Huong va nnk, 2012)
hodc dir liéu Landsat (Trinh Lé Hung va Dao Khanh Hoai, 2015) trong theo doi nhiét do bé mat va tinh
hinh khé han véi chi sé TVDI (Temperature - Vegetation Dryness Index) duoc tinh toan duwa trén sy
tuong quan cua hai chi sb 1a NDVI (Normalized Difference Vegetation Index - Chi sb thuc vat) va LST

* Tdc gia lién hé
Email: phamthithanhhoa@humg.edu.vn
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(Land Surface Temperature - Nhiét do bé mat). NDVI cho phép xac dinh trang thai thuc vat (d6 che phu
va strc khoe thuc vat) (Lé Thi Thu Hién, 2013), cung voi nhiét do bé mit dat LST - duoc tinh toan tir cac
dai hong ngoai nhiét TIR (thermal infrared), cung cip mot thudc do truc tiép vé nhiét do bé mat va uéc
tinh gian tiép vé d6 4m (Tran Hung, 2007, Trinh L& Hung, 2014). Nhu vay, vé co ban, vdi cac nghién ctru
da thuc hién, cac chi s6 han duoc tinh dua trén hai chi s 1a LST va NDVI. Trong d6, VHI (Vegetation
Health Index) d chimg minh kha nang 16n hon va su phu hop t6t hon trong viéc theo ddi han han (Bento
va nnk, 2018) dua trén mbi tuong quan giita hai chi sé trén trong danh gia han néng nghiép. Tuy nhién,
cac nghién cuu trong nude van chi tap trung vao viéc sur dung cdc dir liéu anh 6 sdn trong viéc tinh todn
cac chi so han vai cac phan mem xtr ly anh duoc cai dat trén may v1 tinh (laptop) nhu Envi, ERDAS
IMAGINE, ArcGIS hodc phan mém lap trinh va phai tai dif liéu anh vién tham vé may tinh, gy bat tién
trong viéc luu trit nhitng dir liéu anh voi dung lugng 16n.

Khi Google Earth Engine (GEE) xuét hién d4 hd trg cho cac nha khoa hoc trong nuéc giam sat va quan
ly tai nguyén moi truong, voi nhitng uu diém vé luu trir dir liéu anh va cac thao tac xir ly bang lap trinh
ngodn ngit JavaScript. Tuy nhién & Viét Nam, viéc tng dung GEE van con kha méi mé. Nhitng tmg dung
dugc khai thac ban dau trén nén tang GEE trong nudc c6 thé ké toi la nghién ctru bién dong rimg (Nguyén
Trong Nhan va Vii Xuan Cuong, 2018), bién dong duong bo song (Vii Hitu Long va nnk, 2019), giam sat
I lut (Vi Hitu Long va nnk, 2018; V3 Quéc Tuén va nnk, 2018). Tuy nhién, dé danh gia han han, hién
chua c6 nghién ciru nao trong nudc cu thé hoa viée sir dung ngdn ngir 1ap trinh JavaScript sdn c6 trén nén
tang GEE. Do d¢6 day 1a mét huong mai trong nghién ctru han han hién nay ¢ trong nudc.

Trén co so d6, nghién ctru trinh bay két qua ban dau khi sir dung cac chi sé nhu chi s6 thuc vat NDVI
(Normalized Difference Vegetation Index), nhiét do bé mat LST (Land Surface Temperature) dugc tinh
toan tir dit liéu anh vién thim Landsat 8 va nén tang dién toan dam may Google Earth Engine, tir d6 tinh
chi s6 han VHI (Vegetation Health Index - chi s6 sirc khoe thuc vat) nham danh gia tinh trang han nong
nghiép xay ra tai huyén Tay Hoa, tinh Phu Yén, Viét Nam trong cac thang mua kho nam 2019.

2. Co s ly thuyét va phwong phap nghién ciru

2.1. Gidi thiéu khu vwe nghién ciru
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Hinh 1. Khu vuc nghién ciru.

Khu vuc nghién ctru tai huyén Tay Hoa, ndm phia Ty Nam ctia Tinh Phu Yén, c6 toa do: 12°45°07”
dén 12°45°15” vi do Bac, 109°15°13” dén 109°15°29” kinh d¢ Dong. Khi hau khu vuc phan chia thanh 2
mua rd rét: mia mua tir thang 9 dén thang 12 va mua nang tir thang 1 dén thang 8. Tay Hoa la huyén
thuan nong, chuyén tréng lua va cac cay nong nghiép nhung thuong xuyén xay ra han han do su phan bd
lugng mua khong déu, nhiét do cao va thiéu nudc sinh hoat, dic biét trong cac thang mua kho, khién cho
cay trong khong thé phat trién.
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Nhiing nam gan day, thoi tiét ngay cang dién bién khé luong va khong theo quy luat, khién tinh hinh
han han & huyén Tay Hoa ciing trd nén phirc tap. Dic biét, theo S& Nong nghiép va Phat trién nong thon
tinh Phu Yén, mua kho nam 2019 la dot han han nghiém trong dugc ghi nhan. Han han nghiém trong kéo
dai va thoi tiét ning néng khic nghiét da lam kho hang tram ha hoa mau va rimg. O x4 Hoa Thinh, vao vu
thu dong, san xuit 867 ha lua, thiéu khoang 730 ha nudc tudi. Khong chi vay, xa nay con c6 1220 / 3890
ho thiéu nudc, chiém gan 90% s6 ho gia dinh thiéu nuéc toan huyén. Nhing xa khac ciing khong thé canh
tac nong nghiép do khan hiém nuéc (Bao Nong nghiép Viét Nam dién tir, 2019).

2.2. Gidi thiéu Google Earth Engine (GEE) va dit liéu dnh sir dung

2.2.1. Google Earth Engine

Google Earth Engine (GEE) la mot nén tang dién toan dam may duoc thiét ké dé luu trir va xir ly bd
dir liéu khdng 16 anh vién tham (¢ quy md petabyte) dé phan tich va dua ra quyét dinh cudi cuing (Kumar,
2019). GEE lam viéc thong qua Giao Dién Truc tuyén cia Ung dung JavaScript (API) duoc goi la Code
Editor. Trén giao dién nay, nguoi ding c6 thé viét va chay cac tap lénh/script dé chia sé va lap lai cac quy
trinh phén tich cling nhu xtr ly dir liéu khong gian dia ly.

2.2.2. Dit liéu anh su dung

Vé tinh Landsat 8 duoc phong thanh cong 1én quy dao vao diu nam 2013 da cung cép ngudn dir liéu
anh phong phu phuc vu nhidu muc dich nghién ctru. Dir liéu Landsat c6 sin trong Google Earth Engine &
cac mirc d6 cp 1,2: anh tho, anh hiéu chinh & dinh khi quyén TOA (top of atmosphere), anh phan xa bé
mit SR (surface reflectance).

Nghién ciru thuc hién véi dit liéu anh Landsat 8 trén nén tang Google Earth Engine phu traim khu vuc
huyén Tay Hoa - Phu Yén trong mia kho nam 2019 (thuc hién tir thang 4 dén thang 7). M anh Landsat 8
trong nghién ctru nay cé tén “LANDSAT/LC08/C01/T1_TOA”, tirc 1a anh di dugc hiéu chinh phan xa tai
dinh khi quyén (Chander va nnk, 2009). Tap dif liéu anh ciia khu vuc nghién ctru duoc thé hién trong hinh
2, voi t6 hop mau phan tich thuc vét (néng nghiép).

Tx. An Khé
g

Tx. Gia Nghia
o

S Tp. Cam Ranh
Phisae P Dc:‘1 2

ong G20
s

Hinh 2. Tdp dit liéu anh khu viee nghién ciku. (Anh t6 hop mau R-G-B 1d B6-B5-B4 twong tmg voi kénh 6,
kénh 5, kénh 4 cua Landsat 8).

2.3. Phwong phdp nghién ciru

Nghién ctru sir dung cac thuat toan trén Google Earth Engine dé tinh chi s6 thuc vat NDVI
(Normalized Difference Vegetation Index), nhiét do bé mat LST (Land Surface Temperature), chi sb stic
khoe thuc vat VHI (Vegetation Health Index), nham danh gia tinh trang han nong nghiép xay ra tai huyén
Téay Hoa, tinh Phu Yén, Viét Nam. Trong do, chi s6 NDVI tinh dua trén kénh do (kénh 4) va kénh cén
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hdng ngoai NIR (kénh 5), chi s6 LST dua trén kénh nhiét clia Landsat 8, cac kénh nay déu dugc dua vé
d6 phan giai 30m trén Google Earth Engine. D6i v6i anh Landsat 8 ¢6 2 kénh phd cung cép thong tin xac
dinh nhiét do 1a kénh 10 va kénh 11, tuy nhién sau ngay 6 thang 1 nam 2014, theo cac khuyén nghi cia
USGS (United States Geological Survey) khong str dung kénh 11 do hiéu chinh khong dam bao, vi vay
chi cé kénh 10 dugc dua vao thudt toan (thong tin trén trang web https://www.usgs.gov/)

So dd quy trinh cong nghé dugc thé hién trong Hinh 3.

Google Earth Engine Nhap dir liéu Landsat 8 OLI/TIR
Nhap dit liéu viung Loc anh theo thoi gian va khu vuc nghién ctru
nghién ctru Loc may trén anh

Cit anh theo khu vurc nghién ctu

/\

Kénh do (RED - kénh4) va kénh
can hong ngoai (NIR - kénh 5)

Kénh nhiét (kénh 10)

!

Chi s6 thuc vat NDVI Nhiét d6 bé mat LST

e

Chi s6 han VHI
(Vegetation Health Index)

Anh phan ving han han

Hinh 3. So dé quy trinh thuc hién

Vi so dd trén, cac chi s6 duge tinh toan véi cac cong thure nhu sau:

- Tinh NDVI (Normalized difference vegetation index) - chi sb khac biét thuc vat, duge xac dinh dua
trén sy phan xa khac nhau ciia thuc vét thé hién giita kénh do (Red) va kénh phd can hdng
ngoai NIR (near infrared).

Cong thirc tinh chi sb thuc vat NDVI véi anh Landsat 8:

NDV] = MR-RED _ K%nhS—K(:enhét )
. NIR+RED Kénh5+Kénh4 | B

Gia tri ndy nam trong khoang [-1;1] thé hién dugc tinh trang stic khoe cua thuc vét cling nhu cung cap
thong tin vé mat do che phu, tinh trang sinh truéng.... Néu NDVI cang 16n dbi voi nhing ving c6 do che
phu thuc vat cao va day, ngugc lai NDVI cang nho thi muc d che phu thuc vat cang thua thot.

- Tinh nhiét d6 bé mit: duoc xac dinh theo cong thirc:

LST = — 2 —273 (°C) Q)

14( 5 )+In LSE

Trong do:

LST - nhiét d6 bé mat (Land Surface Temperature); T - gia tri nhiét do buc xa hay nhiét do sang.
Nhiét d6 do sang TOA (Top of Atmosphere Brightness Temperature) cho cac kénh hong ngoai nhiét
(TIR) cuia Landsat duoc cung cp béi Co quan Khao sat Dia chat Hoa Ky (USGS) va hoan toan c6 san dé
st dung trong GEE cho Landsat 8.; A- gi tri budc séng trung tm cua dai song hong ngoai nhiét; Dbi voi
anh Landsat 8, kénh nhiét (kénh 10) lay gi4 tri budc séng 1a 10,8 pm; p = 14380. Gia tri p=h*c/s véi h 1a
hang sb Plank (6,626*10*Js), s 1a hang sé Boltzmann (1,38%10% ﬁ); ¢ 1a van toc anh sang (3*108 m/s);
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LSE - d6 phat xa bé mat, dugc tinh toan dwa vao hop phan thuc vat Pv (proportion of vegetation) theo
cong thirc (3) (Sobrino va nnk, 2004), phii hop voi anh Landsat 8, véi gia tri 0,004 1a d¢ léch chuan cta
49 quang phd dét,va 0,986 duoc xem la mic trung binh ctia do phat xa dat (0,97) va do phat xa thuc vat

(0,99).
. NDVI-NDVImin
LSE=0,004Pv+0,986 (3) voi Pv=(——mm) 4
B , NDVImax—NDVImin
- Tinh chi s6 han VHI (Vegetation Health Index - chi s6 stic khde thuc vat)

VHI=ax VCI + (1-a)TCI ®)
Trong do
VCI la chi sb diéu kién thuc vat (Vegetation Condition Index) duoc tinh theo cong thc:

VCI= 100 x NDVI— NDVImin ‘ (6)
NDVImax— NDVImin

TCI la chi s6 diéu kién nhiét do (Temperature Condition Index) , duoc tinh theo cong thirc:

LSTmax—LST (7)
LSTmax—LSTmin

Véi NDVI max, NDVI min 1 gia tri t6i da va téi thiéu cia NDVI; LST max, LST min la gia trj tdi da
va tdi thiéu cia LST.

a 1a hé s cho thay su khac biét vé trong sd gitta VCI va TCI. Trong truong hop khong xac dinh dugc
cac diéu kién moi truong, lay a=0,5.

- Két qua han han: mtrc d¢ han c6 thé duoc phan loai tir han khic nghiét dén khong bi han han theo cac
gia tri VHI (xem Bang 1)

TCI=100 x

Bang 1: Phdn logi mikc d¢ nghiém trong cia han hdn theo gid tri VHI (Kogan, 1995)

STT Gia Tri VHI Mirc d6 han han

1 0-10 Han han khic nghiét
2 10-20 Han han nghiém trong
3 20-30 Héan han vira

4 30-40 Han han nhe

5 >40 Khéng han han

Két qua va thao luan
Hién trang han han trong cdc thangmiia khé nam 2019 tai huyén Tdy Hoa, Phi Yén
Nghién ciru thuc hién trong thoi gian tir thang 4 dén thang 7 nam 2019. Dit liéu khu vuc nghién ctru va

anh da cit theo ranh gi¢i dugc thé hién trong hinh 4. Cac cau Iénh, cac ham tinh toan dugc thuc hién trén
Code Editor cua Google Earth Engine (hinh 5).

Layers

Layers Bandd

Hoa Hiép Bac Hoa Hiép Bac

{oLis] [oL1a]

aLiA

Hinh 4. Di lidu vector va énh Landsat 8 cdt theo khu v huyén Tdy Hoa trén GEE

Céc két qua anh s& dugc hién & muc Layer trén giao dién ciia GEE; cac gia tri dugc hién thi trong muc
Console (hinh 5), trong do6 gia tri NDVI théa man nam trong khoang [-1;1], gia tri nhiét do LST khong
mang gia tri Am hodc bat thuong. Két qua xuét ra la cac file anh bén muc Tasks.
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Jaomron e ICENE IR N N0 D [ G e

var VHI = (VCI.multiply(a)). cubtrac‘t(TCI mulnply(a) .rename( "VHI'); - 8.235331332293867
157 Map.addLayer(VHI,{palette: ['FFeees’, '@eFFo@']}, 'VHI'); L5Tmin 150N
168
168 // Export the VHI image, specifying scale and region.
178 ~ Export.image.toDrive({
171 image: VHI,

35.10799956875229

L a i L5Tmax 150N

172 description: 'VHIimage TayHos®,
173 scale: 36,
174 region: StudyAresa } Image (1 band) SEBH
175 3
176 ’ TCI ISOM
177 = ]

i 13 1

Ban dd Vétinh

imageStudyhrea

HuyenTayHoa ! “ i
Zrod i libu bin d8 2020 1 20km L—1 | Piu khodn sir dum

Getlink ~ [ Save -! Run .I Reset .I 78 [2] § inspector Consale {70
e -
8 Refresh

53 // Create an NDVI imsge using bands the nir and red bands (5 and 4) M VHiimage_TayHoa
54 var NDVI = clip.normalizedDifference(['85', 'B4"]);
= . P LST TayHoa

56 /[ Display the NDVI image - Use a grayscale stretch for display

57 Map.addLayer(NDVI,{min: -1, max:1, palette: ['FFFFFF'; '33980@']},"NDVI*);

58 // Export the NDVI image, specifying scale and region.

59 v Export.image.toDrive({

68 image: WDV,

61 description: "MDVIimsge TayHos',

B2  scale: 38,

63 region: StudyArsa i
& -

M NDViimage_TayHoa

200

Hinh 5. Két qua chay tdp lénh trén GEE

Dir liéu anh tai v& voi dung luong vai chuc Megabyte, dugc luu trif trén Driver ca nhan. Bao gdm:

Két qua NDVI

NDVI thang 4 NDVI thang 5
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NDVI théng 6 NDVI théng 7

Bl Réttnép [ | Thép [ JTungbinh [ |cCao
Hinh 6. Két qua NDVI tir théng 4 dén thang 7
Két qua LST
LST thang 4 LST thang 5

LST thang 6 LST thang 7

M (o5 [z Ell-»

Hinh 7. Két qua LST tir thang 4 dén thing 7
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Gia trj hang thang cia NDVI va LST trong mua kho cho céi nhin toan dién vé pham vi clia cac gia tri
va sy thay dbi ciia ca NDVI va LST. Thong thuong, cac gia tri cia NDVI nam trong khoang tir-1 dén +1,
gia tri NDVI cang cao thi tham thuc vat cang khoe manh va céac gia tri thip hon dai dién cho tham thuc
vét bi suy giam va céc gia tri am dai dién cho mit nudc, hodc noi c6 do 4m cao tuong tng. Gia tri nhiét
do trong khu vuc chi yéu 1a 16n hon 20°C, dac biét trong thang 4, nhiét do bé mat chi yéu 16n hon 25°C,
ghi nhan nhiét do cao nhét trén 42°C. So sanh giita hinh 6 va hinh 7, c6 thé nhan thay rang véi nhiing khu
vuc c6 nhiét do cao, thuc vat cd xu hudng giam. Nhin chung, tinh trang kho han thuong xay ra tai noi co
gia tri LST cao va NDVI thap. Dé thé hién tot nhat diéu kién han, ca hai chi s6 can duoc két hop dé sau
d6 c6 thé hién thi theo khong gian nhu hinh 8.

Két qua VHI

VHI thang 4 VHI thang 5
/™ N
,'.(\\ / /r-\ N /’ﬂ.‘ \ e F_/ [\\W \
‘LA e T ~\ 4 -
A ) = hioa s}y ¥ *@* . &\ L PN B i @'_‘
p) \ \ ™ Bmh% it 3 Y J \ ,},Da Ginti ?i e v
Ie / o, e - { /’h—oa Rrong S y
J o j an'ran fay } s x s HetTin LT By
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- Han nghiém treng I:I Han vira l:l Han nhe l:l Khéng han
Hinh 8. Két qua VHI tir thang 4 dén thing 7

Chi s6 VHI dbi chiéu téng thé sirc khoe ciia tham thuc vat, danh gia tinh trang kho han ctia tham thuc
vat do nhiét d6 gay ra, do d6 thich hogp dé chi ra mirc d6 han han ctia nong nghiép. Su phan b khong gian
han trong giai doan mua khé nam 2019 dugc thé hién qua cac anh gia tri han VHI ¢ hinh 8 véi bbn mirc
d6. Cung voi su phén chia gia tri theo bang 1, nhan thiy ring han han xay ra trén toan huyén véi cac mirc
do va dién tich khac nhau: chi yéu & cac xa Son Thanh Péong, Son Thanh Tay, Hoa My Dong, Hoa Binh
1, Hoa Binh 2, Hoa Phong. Téng dién tich han chiém khoang 17-20% dién tich toan huyén, trong dé chui
yéu 1a dién tich bi han vira va han nhe. Phén tich nhiing noi x4y ra han déu thiy tap trung & phia Bic cia
huyén T4y Hoa - noi dit sir dung chu yéu tréng cdy nong nghiép, twong tng voi ving c6 nhiét do bé mat
cao tir 25-30°C (hinh 7) va gia tri NDVI & murc thap hoic trung binh (hinh 6).

Nhu véy, két qua han han trong thoi gian tir thang 4 dén thang 7 nam 2019 cung cép th(‘)ng tin ban dau
lam co s& quan trong trong danh gia tinh trang han tai huyen Tay Hoa, Phu Yén. Tuy nhién, can pha1 t1nh
dén cac thong s6 khi tuong bd sung nhu luong mua, do 4m... dé tir 46 dua ra cac két luan cu thé hon vé
muc d§ han han tai khu vuc nghién curu.
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3. Két luan

Trong nghién ctru nay, dir liéu anh vé tinh Landsat 8 va cac thuat toan trén nén tang dién toan dam
may Google Earth Engine duoc sir dung dé tinh toan chi s6 NDVI, LST va VHI, tir 46 dua ra nhanh
chong két qua vé hién tuong han néng nghiép ¢ khu vuc huyén Tay Hoa, tinh Phii Yén trong giai doan
thang 4 dén thang 7 nam 2019. Nghién ctru ciing khing dinh uu diém cua nén tang Google Earth Engine
la cong cu tién dung va nhanh chong dé tiép can cac dir liéu vé tinh lién quan va thuc hién phan tich anh
vién tham mot cach hiéu qua, co thé loc cac két qua theo khong gian (viing nghién ctru) va theo thoi gian,
dic biét co thé thay thé viéc tai luong dir liéu anh dung lugng 16n (c6 thé 1én t6i vai hodc vai chuc
Gigabyte) va viéc xir ly mot khéi luong 16n dif liéu trén cac phan mém chuyén nganh.

Loi cam on

Céc tac gia xin cam on Truong Dai hoc Mo - Dia chat da gui 16i moi tham du Hoi nghi Toan qubc
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Study of agricultural drought based on drought index from Landsat 8
image on Google Earth Engine platform

Pham Thi Thanh Hoa!, Vu Ngoc Quang?
! Hanoi University of Mining and Geology
2 University of Transport Technology

ABSTRACT

The study presents the preliminary results using indices such as the Normalized Difference Vegetation Index (NDVI),
LST (Land Surface Temperature), Vegetation Health Index (VHI) calculated from Landsat 8 image data and a cloud-
based platform - Google Earth Engine to assess agricultural drought in Tay Hoa district, Phu Yen province, Vietnam.
The study results showed that the drought-affected areas corresponds to areas with high surface temperature and low
or moderate NDVI values. At the same time, based on the VHI value, the study showed that all communes in the
district are affected by drought condition, in which Son Thanh Dong, Son Thanh Tay, Hoa My Dong, Hoa Binh 1,
Hoa Binh 2, Hoa Phong had a large drought area in the dry season months of 2019.

Keywords: Drought; Tay Hoa; Landsat 8; Drought index; Google Earth Engine.

50



-
E HOI NGHI TOAN QUOC KHOA HQC TRAI AT
EARTH SCIENCES AND VA TAI NGUYEN VOl PHAT TRIEN BEN VNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Ung dung anh vién tham theo dai trir lwgng ring ngdp man
tai Miii Ca Mau
Nguyén Tén Loi'*, Huynh Nhut Phi2, V& Quéc Tuén'

! Khoa M6i truong va Tai nguyén Thién nhién, Triong Pai hoc Can Tho
2 Sinh vién nganh Lam sinh, Truong Dai hoc Can Tho

TOM TAT

Ring ngdp man giif vai trd dic biét quan trong ddi véi doi séng con nguoi, gop phan bao vé moi truong, diéu hoa khi
héu va cung cdp cac dich vy hé sinh thai cho con ngudi. Tuy nhién, rimg ngdp man dang bi suy giam do tac dong ciia
x6i 16 bo bién cling nhu sy chuyén ddi st dung dat. Vithé, dé phuc vu cong tac diéu tra va kiém ké ring, thi viéc ude
luong trir luong rimg nhanh chong va chinh xéac 14 rit quan trong. Muc tiéu cta nghién ciru nay 1a sir dung anh vé tinh
Sentinel-2 dé wéc tinh trir lugng rimg tai Vuon Qude gia Mii Ca Mau tir nam 2016 dén 2019. Nghién ctru s dung
phuong phap phén loai dua trén déi tugng (Object-based approach), thong qua chi s khac biét thuc vt (NDVI), két
hop vai s6 liéu khao sat thuc dia v& hién trang va trir lwong rirng tai khu vuc nghién ctru, da phén loai dugc 2 nhém ddi
tuong rung: ring day (NDVI > 0,7; véi trlr lwgng > 100 m3); rirng trung binh (0,35 < NDVI < 0,7; véi trit lugng 50-
100 m3). Két qua nghién ctru cho thay nam 2019 rimg day c6 dién tich 12 7.217,7 ha, vai trit lugng 1a 1.105.029,9 m3,
con dbi voi rimg trung binh c6 dién tich 1a 1.955,94 ha, vai trir lugng 14 164.103,4 m3. Trong giai doan 2016-2019, trir
luong ring day c6 xu hudéng ting 151.806,3 m3, rung trung binh c¢6 xu hudng giam
-35.738,9 m3. P9 chinh x4c toan cuc cta két qua phén loai dat hon 90%. Dua trén két qua nghién ciru nay, chung toi
két luan rang dir lidu anh Sentinel-2 rit hitu ich dé woc tinh trir luong rimg & Vuon Qudc gia Miii Ca Mau.

Tir khéa: Miii Ca Mau; Sentinel-2; trit lugng rimg; vién tham

1. Pat van dé

Vuon Qudc gia Miii Ca Mau 1a mot trong hé sinh thai rimg ngap man dac trung ciia rimg ven bién Viét
Nam. Gifr vai tro dﬁc biét quan trong, khong chi cung cép nguyén liéu nhu b, ciii, 1am san ngoai gb cho
mot s6 nganh san xudt (Vi Tan Phu(mg, 2012). Ma quang trong hon, 1a céc loi ich cta rung trong viéc duy
tri va bao vé moi truong, bao vé bo bién, bo song, didu hoa khi hau, han ché x6i 16, han ché sy xdm man,
nudc bién dang (Duong Viét Tinh va Nguyén Trung Thanh, 2012). Dé khai thac hiéu qua céac gia tri hé sinh
thai rimg mang lai, trudc hét can co duoc nhitng nhin nhan chinh xac vé trit luong rimg (average reserves
hozc average biomass), dé dua ra cac chién luoc khai thac hiéu qua va bén vimg. Tuy nhién, cong tic quan
ly va danh gia trir luong rimg ngdp man ving ven bién nudc ta con nhiéu han ché, da lam suy giam dang ké
dién tich va chét luong rimg ngdp man (Pinh Thanh Giang, 2016). Vi vay, dé quan ly rimg va khai thac
rimg mot cach hiéu qua can phai c6 nhiing d4nh gia chinh xac trit luong rimg. Ngay nay, véi su phat trién
manh mé ciia khoa hoc, k¥ thuat va su ra doi ciia cac anh vé tinh. Cong nghé vién tham (GIS) da hd trg con
ngudi rat nhiéu trong viéc nghién ctru nhiing thay dbi cac loai tai nguyen dac biét 1a hién trang va trii lwong
ring ngap mén. Thong qua do, con ngum ¢6 thé tim hiéu va dé xuét cac bién phap quan ly va khai thac hi¢u
qua tai nguyén rimg ma khong can tiép xuc truc tiép (Nguyén Hai Hoa va Nguyén Vian Qudc, 2017)

O thoi diém hién tai co nhidu vé tinh cung cdp anh c6 do phan giai khong gian, phan giai phd, sd lu(mg
kénh phé va chu ky bay chup khac nhau. Tir cic anh da phd (multlspectral sensors) cho t6i anh siéu phd
(hyperspectral) Cung VO’l do6 phan giai khong gian cao, tir dudi 1 m cho dén vai Km, chu ky bay chup tir
hing ngay t6i hang tuan, giup cho viéc xac dinh trit luong rimg nhanh va thuan tién hon (Trinh Le Hung,
2016). Hién nay, v6i su c6 mat cua vé€ tinh Sentinel-2 d& mang dén su cai tién méi trong nganh vién tham,
v6i do phan giai khong gian 1a 10 m, c6 chu ky 13p 5 ngay va dit liéu hoan toan mién phi, gitip cho viéc ting
dung anh Sentinel-2 cho c6ng tac nghién ctru thanh 1ap ban do trir lugng rimg dat hidu qua tdi uu. Nghién
ctru ung dung phuong phap phan loai dua trén ddi tuong, s dung chi sé khac biét thuc vat dé phan loai

* Tdc gia lién hé
Email: ngtloi@ctu.edu.vn
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hién trang cac ddi twong rimg, tir d6 thong ké duogc trir lwong rimg tai khu vuc nghién ciru. Cho thay viéc
tmg dung anh vé tinh Sentinel-2 trong d4nh gia su thay ddi trit luong rimg la that sy hiéu qua.

2. Co s ly thuyét va phwong phap nghién ciru
2.1. Phuwong phdp thu thip sé liéu

Dit liéu anh vién tham ding dé xay dung ban do trir luong rimg trong d tai nghién ciru nay 1a anh vé
tinh Sentinel-2 chup khu vuc VQG Miii Ca Mau. Anh dugc cung cap bai U.S Geological Survey (USGS)
tai mién phi tai website https:/glovis.usgs.gov. Thong tin vé dif liéu anh vién tham dugc trinh bay chi tiét
6 Bang 1.

Dt liéu anh Sentinel-2 cé 13 kénh riéng ¢, trong d6 ¢ 4 kénh c6 do phan giai khong gian 1a 10m: Kénh
xanh luc (Blue), kénh xanh duong (Green), kénh do (Red), kénh can hong ngoai (NIR), ciing chinh la cac
kénh dugc sir dung trong nghién ctru. Dé thuc hién phan loai, anh cin phai qua giai doan tién xtr ly anh gom
2 budc chinh: gop kénh anh va cét anh theo khu vuc nghién ciru.

Bang 1: Thong tin dit ligu anh vé tinh Sentinel-2 diing trong nghién ciru

STT M3 anh Ngay chup Hé toa do Do phén giai (m)
1 S2A ... A004405 T48PVQ ...| 31/12/2016 WGS 84 10
2 S2A ... T48PVQ 20171217...| 17/12/2017 WGS 84 10
3 S2A ... T48PVQ 20180215 ...| 15/02/2018 WGS 84 10
4 S2A ... T48PVQ 20190121 ...| 21/01/2019 WGS 84 10

2.2. Phuwong phdp phin logi anh trén phin mém eCognition

Phén loai anh bang phuong phap phan loai dinh huéng trén ddi tugng sir dung phan mém eCognition
Developer 64, gdm 2 budc chinh la phan doan anh va phan loai anh:

Budc 1: Phan doan anh (Senmentation) la qua trinh chia nhd hlnh anh thanh cac phén nho (segment)
thong qua thuat toan g0p cac diém anh l4an can c6 mirc do dong nhat vé dac diém phd va vé phan bb khong
glan ma mit ngudi c6 thé nhan biét duoc (Willhauck va Schneider, 2000). Trong nghién ctru nay, cac thong
s0 phan manh dugc lua chon theo phuong phap thir sai nhu sau: tham so theo ty 1€ (Scale parameter) la 30;
hinh dang (Shape) la 0,1 va d¢ chét (Conpactness) 12 0,5.

Budc 2: Thong qua két thong ké chi s6 NDVI tai 60 diém khao sat dugc trinh bay trong Bang 2, nghién
ctru tim ra dugc khoang gi tri ¢6 do chinh xac cao nhét, dé phan loai rimg thanh 3 loai: rimg day, rimg
trung binh va khong rimg. Dé tai chu yéu nghién ciru vé hién trang va trit luong rimg qua 4 nam 2016-2019.
Tir d6, danh gia su thay dbi dién tich va trir luong rimg.

Bang 2: Thong ké chi s6 NDVI tai 60 diém khdo sdt

Déi twone rim S6 diém | Khoang gia | S6 diém Qﬁng voi khoang NDVI Quy thc phan loai
ONE NS | \hao sat tri NDVI gia tri/ s0 diém khao sat | trung binh ytcep j
Ring day 19 0,7-1 16/19 0,77 NDVI>0,7
Ring trung binh 27 0,35-0,7 26/27 0,53 0,35 <NDVI <0,7
Khoéng ring 14 -1-0,35 13/14 0,24 NDVI <0,35

2.3. Phwong phdp khdo sdt thuc dia

Tién hanh khao sat ngau nhién tai 170 diém trong khu vuc nghién ciru duoc thé hién trong Hinh 1. Tai
mdi diém khao sat ghi nhan hién trang rimg: trung binh hoic rimg day, trong d6 60 diém dung dé danh gia
tuong qua hién trang rimg va gia tri NDVI va 110 diém con lai dung dé danh gia d¢ chinh xac. Ngoai ra,
tién hanh do dac ngau nhién 14 6 tiéu chuén, mdi 6 dién tich 100 m2 vi tri cac 6 tiéu chudn dugc xac dinh
theo toa do dia ly tai tim 6 bang ung dung “GPS Status” trén dién thoai théng minh.

Trong mdi 6 tiéu chudn, tién hanh diéu tra tang cay cao theo cac chi tiéu duong kinh tai vi tri 1,3 m (D1 3)
va chiéu cao vut ngon (Hys) ciia toan bg s cdy trong 6 tiéu chuan c6 duong kinh trén 6 m. D ; dugc xéac
dinh theo chu vi (Cy ) tai vi tri 1,3 m, chu vi duoc do bang thudc vai c6 vach chia dén mm va Hy, dugc xac
dinh bang thudc do chiéu cao cay.
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Trir lugng rimg duogc xac dinh dwa vao két qua diéu tra 6 tiéu chuan:

M=G.H.F €]
Trong d6: M la trit lugng, tinh bang m*/ha; G la tong tiét dién ngang binh quan, tinh bang m:
G=n*(D, 5/2)° *N )

(Trong d6: D; 3= C, 3/m la duodng kinh binh quén tinh bang m/cay; N la mat d9, cay/ha); H la chiéu cao
trung binh ciia cac cdy trong 6 tiéu chudn, tinh bang m; va F 13 hinh sé (F = 0,45 theo huéng dan thong ké
dién tich rimg toan quéc).

Hinh 1. Anh khdo sdt dwoc thé hién trén nén tang Google Satellite;
a. Rieng trung binh ven bién; b. Rung day khu vuec trung tdm

2.4. Phwong phdp ddnh gid dp chinh xdc

Lap bang ma tran sai s6 cta phan loai trén co s& so sanh gia tri sai s& ciia 16p phén loai voi gia tri ciia
16p d6 duoc kiém tra ngoai thuc dia (Nguyén Ngoc Thach, 2005). Str dung chi s Kappa (K) nham thong
ké, kiém tra va danh gia sy phu hop gitra nhitng ngudn dit liéu khac nhau hodc chi 4p dung cac thuat toan
khéc nhau. Cong thirc dugc xé4c dinh (Cohen, 1960):

K=(T-E)/(1-E) 3)
trong d6: T: Phan trim tuong d?)ng thuc té (46 chinh xac toan cuc); E: Phén trim tuong d?)ng mong doi.

Thu thap dir liéu dnh o .
v

Tién xir Iy anh

Tao chi s6 NDVI

v Tuang quan hién trang
rimng va gia tri NDV1
. Phan loai anh
v
Thanh ldp ban @6 hién trang
Tirng

Danh gia d6 chinh xdc B e

D6 chinh x4c cao
b

Thanh 1ap ban 44
trir hrong nrng

Hinh 2: Luu do phicong phdp thuc hién



3. Két qua va thao luin
3.1. Két qua khdo sdt thuwe dia

Két qua do dac thuc dia dugc trinh bay trong Bang 3 cho thay trit luong binh quéan rimg day ¢ mirc kha
cao 1a 153,1 m*/ha, con ddi vai trit lugng binh quén cta cta rimg trung binh twong ddi thap chi 83,9 m/ha.
Két qua nghién ciru ciing cho thay rang rimg day c6 chiéu cao trung binh 13,8 m, con dbi voi rimg trung
binh c6 chiéu cao trung binh 9,2 m, tuy nhién tiét dién ngang binh quan ciia cirg day 16n hon nhiéu so véi
tiét dién ngang binh quén rimg trung binh, chinh vi thé c6 su khac nhau 16n vé trir lugng binh quan & rimg
day va rung trung binh.

Bang 3: Két qua kiém ké triv luong trung binh cdc logi rieng

STT Trang thai Disbg(cm) | Gpg (m?) Hunbg (m) Trit lugng binh quin (m3/ha)
1 Rimng day 10,2 34,7 13,8 153,1
2 Rung trung binh 9.8 20,7 9,2 83,9

Trong d6: Di3bq (cm): duong kinh ngang nguc (1,3m); Guq (m?):dién tich tiét dién ngang ciia cy tai Dism
3.2. Két qua ddnh gid dp chinh xdc

Nghién ciru tién hanh tinh toan do chinh xac gitra dit liéu hién trang trén anh phan loai nim 2019, duoc
trinh bay trong Bang 4 cho thay rimg day c6 két qua chinh xac cao nhét vai giai doan 1 61 diém va 4 diém
sai léch, con lai la hién trang rimg trung binh c6 sé diém chinh xac la 38 diém va 7 diém khong khép véi
két qua giai doan. P9 chinh xac toan cuc dat 90% va hé sd Kappa 14 0,8.

Nguyén nhan sai s6 két qua phan loai do cac nhém ddi tuong rimg trung binh tai mot s6 khu vuc ven
bién dang trong qua trinh phat trién twoi tot. Vi thé, gia tri NDVI ciia cac ddi twong nay gia tang dot ngot,
lam sai léch két qua phan loai.

Bdng 4: Bang ma trdn sai sé két qua gidi dodn

Két qua giai dodn DCX (%)
g- Rung day Rung trung binh
8. Rung day 61 4 93,8%
= Rumng trung binh 7 38 84,4%
DTC (%) 89,7% 90,5% 90,0%
Hé s6 KAPPA 0,80

3.3. Suw thay déi hién trang rieng ngdp mdn tai VOG Mii Ca Mau trong giai doan tir ndm 2016-2019.

Két qua nghién ciru trinh bay trong ban d Hinh 3, biéu d6 Hinh 4 cho thay dién tich d4t rimg tai thoi
diém nam 2019 cao hon nhiéu so véi cac nam trude do. Dién tich rimg ciia VQG Miii Ca Mau nam 2019 la
9.173,64 ha, chiém hon 60,1% dién tich tu nhién, trong do dién tich rung day 1a 7.217,7 ha, dién tich riing
thua 14 1.955,94 ha.

Két qua nghién ctu trinh bay trong Hinh 3 cho thay dién tich rimg bién dong theo xu hudng ting dan vé
dién tich. Tuy nhién, trong mdi loai hién trang rimg c6 su thay doi khac nhau, cu thé Ia rimg day thi tang
déu qua cac nam (tir 6226,15 ha nam 2016 1én 7.217,7 ha nim 2019), con rimg trung binh thi ¢6 xu huéng
giam (tir 2.381,91 ha nam 2016 xudng 1.955,94 ha nam 2019).

3.4. Sw thay déi triv lwong rieng Vweon Quéc gia Mii Ca Mau giai dogn 2016-2018

Két qua chong lap cac ban dd hién trang trir luong rimg trong giai doan tir nam 2016-2019 dugc trinh
bay trong Hinh 5 cho thay, trit lugng rimg c6 xu huéng tang (314.965 m3), trong d6 x& Lam Hai va Vién
An cé trir luong tang 16n nhét véi 109.987 m® va 91.509 m>. Trir lugng rimg tang tir 0 m> 1én ~ 84 m> tap
trung & ven bién cac x4 D4t Mili va Lam Hai, do noi day thudc khu vuc boi tu clia bién Ty nén dién tich
rung ngay cang dugc md rong (Nguyén Thi Hong Diép va nnk, 2019); trit luong rimg tang tir = 84 m*® lén
~ 153 m’ tap trung chu yéu tai cac vung 15i thudc cac xa Lam Hai va Vién An do rimg dugc bao vé va phuc
hdi béi 16p rimg trung binh phia ngoai.
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Hinh 4. Biéu do biéu do thay déi hién trang riemg giai doan 2016-2019

Tuy nhién, két qua nghién ctru duoc trinh bay trong Hinh 5 ciing cho thdy, trir luong rimg tai mot sé noi
¢6 xu hudéng dang giam dan nhu tai xa Dat Miii giam 72.644 m® rimg, x4 Vién An giam 49.268 m®, trong
do nhiéu nhét 1a & ven bién xa Vién An giam 23.292 m’ rimg trung binh, cén ven bién xa Dat Mii giam
61.1123 m° rimg day xubng rLrng trung bmh Nhung nhin chung, trir lugng rimg tang van 16n hon nhiéu so
Vi trit lwong rimg giam xudng, voi hiéu sb tang va giam 1a 154.850 m?, qua d6 c6 thé thay hé sinh thai
rimg ngdp man tai VQG Miii Ca Mau dang dan dugc phuc hdi gitp duy tri sy da dang sinh hoc ciia ving,
bao v€ moi truong bién, chéng sat 10, x6i mon bo bién.

Qua d6 cho thay cac bién phap trdng va bao vé hé sinh thai rimg ngap min dang mang lai nhiéu hiéu
qua, vi vay can tiép tuc thuc hién cac bién phap cham séc va bao vé rung, dic biét 1a khu vuc rung trung
binh ven bién d& bi ton thuong. Bén canh d6, can ting cuong cac giai phap bao vé khu vuc rimg dang bi
anh huong boi x6i mon va sat 15 bo bién.
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Hinh 5. Biéu do (a) va ban do (b) thay doi triv luong rieng VOG Miii Ca Mau giai doan 2016-2019
4. Két luan

Trit lugng ring tai VQG Miii Ca Mau c¢6 xu hudng tang trong giai doan tir nam 2016-2019, trong do trit
luong rimg tang tir <84 m>/ha 1én = 153 m?/ha chiém ty 1¢ cao nhét (146.133 m?, chiém = 95%), tap trung
nhiéu tai x4 Lam Hai va Vién An.

Dir liéu anh vién tham Sentinel-2 dd phan anh chinh xac su phan bd céc trang thai rimg trén khu vuc
VQG Miii Ca Mau. D¢ chinh xac toan cuc va hé sé Kappa cuia két qua phan loai hién trang rimg khu vuc
nghién ctru nam 2019 12 90% va 0,8. Thong qua két qua nghién ciru gitip chung ta nhan thay rang viéc tng
dung ngudn dit liéu anh Sentinel-2 két hop v&i cong nghé vién tham mang lai nhiéu hiéu qua trong cong tac
udc tinh trlr lwong rung tai VQG Miii Ca Mau.

Loi cam on

Dé tai nay dugc tai trg boi Dy an Nang cap Truong Dai hoc Can Tho VN14-P6 bang ngudn vén vay
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ABSTRACT

Mangrove forest plays an important role in human life, contributing to environmental protection, climate regulation
and providing ecosystem services for people. However, mangroves are being degraded due to the effects of coastal
erosion as well as land use conversion. So, in order to serve the forest inventory and investigation, a quick and accurate
estimate of stand volume is very important. The objective of this study is to use Sentinel-2 data to estimate the forest
stand volume in Ca Mau National Park from 2016 to 2019. The study uses Object-based classification approach, based
on the Normalized difference vegetation index (NDVI), combined with inventory data on forest status and stand volume
in the study area, two forest classes were classified: dense forest (NDVI > 0.7; with stand volume > 100 m3) and
medium forest (0.35 < NDVI <0.7; with stand volume 50-100 m3). The results showed that in 2019, dense forest has
an area of 7,217.7 hectares, with a stand volume of 1,105,029.9 m3, and f the medium forest with an area of 1,955.94
hectares, with stand volume of 164,103.4 m3. In the period 2016-2019, the volume of dense forest has increased
151,806.3 m3 while medium forest has decreased -35,738.9 m3. The total accuracy of the classification results is over
90%. Based on the results of this study, we conclude that Sentinel-2 data are useful to estimate forest volume in Ca
Mau national park.

Keywords: Mui Ca Mau, forest reserves, remote sensing, Sentinel-2.
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E HOI NGH] TOAN QUOC KHOA HOC TRAI AT
EARTH SCIENCES D VA TAI NGUYEN VO PHAT TRIEN BEN V(NG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Ung dung hé thdng thong tin dia ly (GIS) x4y dung ban do thoai hoa
dat nong nghiép tinh Hau Giang

Trin Xuan Min , Nguyén Thé Cong, Pham Thi Kim Thoa, Nguyén Thi Dung
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TOM TAT

Thoai héa dat da va dang gdy bién ddi chat lu'(rng dét, cac hau qua moi truong tai hdu hét cac nude trén thé gidi ciing
nhu tai Viét Nam. Xay dung ban db thoai héa dat 1a mot trong nhung budc quan trong va la co s¢ dé tong hop, danh
gia muc do thoai hoa dit. Bai bao nay 2idi thiéu quy trinh va két qua xay dung ban dd thoai hoa dat nong nghiép t1nh
Hau Glang bang cach g dung hé théng thong tin dia Iy (GIS). Cac ban db thoai héa thanh phan duoc Xay dung gdm:
(1) ban dd dat bj suy giam d¢ phi, (2) ban dd dat bi phén hoa va (3) ban db dat bi man hoa Trén co s& chong xép cac
ban dd thoai hoa thanh phan, sir dung phuong phap phén tich da chi tiéu (MCE), trong sé cua cac nhan t§ phén hoa,
suy giam do phi va man hoa lan luot ¢6 gia tri 14 0,6370; 0,2583; 0,1047 va chi s nhét quan (CR) 14 0,036. Két qua
théng keé tir ban db thoai hoa dit tdng hop cho biét co 136.340,16 ha (chiém ty 18 96,67%) dién tich dat nong nghiép c6
biéu hién thoai héa. Trong do, dién tich bi thodi hda & mtic nhe 14 47.349,18 ha (33,57%), & muc trung binh 14 57.502,51
ha (40,77%), & muc nang 1a 31.488,47 ha (22,33%); chi con lai 4.695,99 ha (3,33%) dét chua c6 biéu hién thodi hoa.
Tir khéa: thoai hoa dat; ban do thoai hoa dat; GIS.

1. Giéi thi¢u chung

Thodi hoa dat dang dién ra ngay cang nghiém trong, anh huéng dén 1/3 dién tich dat, de doa an ninh
luong thuc, gdy doi nghéo cho hon 1 ty ngu01 déan cua hon 110 nudée trén thé glO’l (Tong cuc Quan ly dét
dai, 2012) Eswaran va cong sur (2001) cho rang thoai héa d4t van s& 1a mot van dé quan trong mang tinh
toan cau cho thé ky XXI. Tai Viét Nam, hién c6 khoang hon 2 triéu ha dat dang sir dung bi thoai héa nang
(Pham Dt Thi, 2013) va dang c6 xu hudng gia tang ca vé quy mo va mirc do thodi hoa. Chi tinh riéng khu
vuc dong bang song Ciru Long, du bao dién tich dat thoat hoa nang s& tang thém 66 nghin ha so véi hién
trang (Tong cuc Quan ly dat dai, 2012).

Tai nhiéu nudc trén thé gisi, cong tac diéu tra danh gia thoai hoa dat da duoc thuc hién theo dinh ky va
dugc quan tam tir 1au. Tuy nhién, & nudc ta cong tic nay mai chi dugc quan tim trong thoi gian gan day
theo yéu cau ciia Bo Tai nguyén va Mbi truong (2012) nham thuc hién dinh ky nhiém vu diéu tra, danh gia
dat dai. Phuong phéap xay dung ban do thoai hoa dat phé bién nhét dang duogc ap dung ca trén thé gidi va &
Viét Nam la img dung hé thdng thong tin dia Iy - GIS két hop véi phuong phap phan tich da chi tiéu (MCE)
(Trung tdm Dia tin hoc - Pai hoc Thai nguyén, 2016; Nguyén Qubc Hau va nnk, 2017; Nguyén Xuan Hai
va nnk, 2017)

Tir thyc tién trén, chung toi tién hanh nghién ciru tmg dung hé thong thong tin dia ly (GIS) xéay dung ban
do thoai hoa dat nong nghiép tinh Hau Giang, véi muc dich gitp cho cac nha quan Iy nim rd quy mé va
mirc do vé mat khong gian thoai hoa dat nong nghiép ciia tinh Hau Giang, tir d6 c¢6 nhiing chinh sach hop
ly dé cai tao va phuc hdi d4t nong nghiép bi thodi hoa, gop phan sir dung bén viing quy dat nong nghiép ciia
tinh trong tuong lai.

2. P6i twong va phuwong phap nghién ctru

2.1. Di li¢u va déi twong nghién ciru

(1) dir liéu khong gian va phi khong gian ciia cac loai hinh thoai héa dat nong nghiép tai tinh Hau Giang
(g6m 3 loai thoai hoa chinh la: suy giam do phi, man hoa va phén hoa truong dat); (2) phan mém ArcGIS
10.1;

* Tdc gia lién hé:
Email: tranxuanmien@humg.edu.vn
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2.2. Cdc phwong phdp nghién ciru dwoc sit dung:

- Phuwong phdp ké thira va thu thap dir liéu: Dé xay dung ban dd thoai hoa dat doi hoi dir ligu diéu tra
truc tiép va dir liéu thir cAp. Ban d0 nén sir dung 1a ban dd hién trang sir dung dat nam 2015, cac dir liéu
diéu tra truc tiép dé xay dung ban d6 nhiém man, nhiém phén. Dbi voi ban db suy giam do phi nhiéu can
dir ligu it nhat & hai thoi diém diéu tra. Tai nghién ciru nay sir dung s6 liéu diéu tra dat nam 2003, két hop
diéu tra dat nam 2017 dé danh gia xu hudng bién ddi do phi nhiéu dét trong giai doan 2003-2017. Cac dit
lidu trén dugc thu thap va ké thira tir du an Diéu tra danh gia thoai hoa dat ky dau tinh Hau Giang (So Tai
nguyén va Mdi truong tinh Hau Giang, 2017).

- Plurong phdp ddnh gid da chi tiéu (MCE): Phuong phap nay dugc su dung dé xdy dung ban dd dit bi
suy giam d¢ phi va ban dd thoai hoa dét tong hop, v6i cac ma tran so sanh cap doi dé phén cép, tinh trong
s6 cua cac yéu t6 trong viéc xdy dung ban do suy giam do phi, ban dd thoai hoa dét.

Cong thuc MCE duoc dung chung ¢6 dang nhu sau: S; = Y, X;W; voi i = 1...3, Trong do: S; 1a diém tong
hop c6 trong sb ctia tit ca cac chi tiéu thanh phéan; X; 1a 13 cac chi tiéu thanh phan; W; 1a trong s6 cuia thanh
phan i. W; duoc tinh theo phuong phap cua Saaty (1980) tir cac ma trén so sanh cap.

Ma trén so sanh cédp la bang so liéu két qua danh gia so sanh vé tAm quan trong hay dong gop cua ting
chi tiéu thanh phan tong hop tir chuyén gia. Chi s6 nhét quan (CR) duoc tinh toan dé giam thiéu muc chu
quan ctia chuyén gia cling nhu ting mire do tin céy cia két qua tinh toan trong sb chi tiéu. CR c6 gia tri
dudi 0,1 duoc coi la chap nhan dugc (Eastman va nnk, 1995).

- Phurong phdp néi suy: dugc st dung dé xay dung ban d6 dat bi man hoa va ban do dit bi phén hoa trén
co s& ndi suy nghich dao khoang cach IDW (trong ArcGIS 10.1) cac chi tiéu tong sé mudn tan va chi tiéu
Iuu huynh tong sb tir két qua phan tich ciia 117 mau dét ké thira tir du an Diéu tra danh gia thoai hoa dat ky
dau tinh Hau Giang (S& Tai nguyén va Méi truong tinh Hau Giang, 2017). Phan cip muc d6 man hoa va
phen hoéa (tai Bang 1) theo quy dinh ctia B Tai nguyén va Méi truong (2012).

Bdng 1. Phdn mikc danh gid dat bi mdn héa, phén héa.

Loai hinh thodi héa Khoang bién dong (TSMT%) Phan muc Ky hiéu
<0,25 Khdéng mén héa Mhn
. >0,25-0,5 Man hoa nhe Mh,
Mén héa >0,5-0,75 Man héa trung binh Mh,
>0,75 Man hoa nang Mh;
Khoang bién dong (S04> %) Phan mirc Ky hiéu
<0,06 Khong phén hoa Phy
Phén hoa >0,06-0,16 Phén héa nhe Ph,
>0,16-0,24 Phén hoéa trung binh Ph,
>0,24 Phen hoa ning Ph;
- Phueong phdp xdy dung ban do | Pidu tra, thu thap dir lidu va ban dd ddu vao |
thodi héa dat tong hop: dugc thanh
lap b%ing phuong phap ch6ng xép i 1
ban do6 suy giam do phi, ban d6 min v
hoa, ban dd phén hoa trén phan | Xdy dung ban do dat Xay dung ban do Xdy dung ban do
mém ArcGIS 10.1 (Hinh 1). bi suy giam d¢ phi dat bi mdn hoa dat bi pheén hoa

Muc d6 thoai hoa dugc phan theo | |
4 cap (khong thodi hoa, thoai hoa
nhe, thodi héa trung binh va thoai
hoa nang). Cac ngudng thoai hoa
dugc gan diém tir 0 dén 100 theo
nguyén tic diém thap biéu hién
thoai hoéa ning hon va diém cang
cao thi thodi hoa cang nhe hon. Cu
thé, Tx (75-100) la muc khong thoai

Xay dung ma
tran so sanh
cap doi

Tinh trong s0 va
ty sO nhat quan

hoa, T, (50-75) 1a muc thoai hoa ¢

nhe, T, (25-50) muc thoai héa trung Ban dd thoai héa dat téng hop

binh va Ts (0-25) & mtc thoai hoa

nang. Hinh 1: Trinh tu xdy dung ban do thodi héa ddt téng hop tinh
Hdu Giang.
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3. Két qua va thao luan3. 1. Hién trang sir dung dit nong nghiép tinh Hgu Giang

Tinh Héau Giang 1a mdt trong s 13 tinh cua PBSCL, véi téng dién tich tu nhién hon 162.170,67 ha,
trong d6 dién tich dat nong nghiép 1a 141.262,45 ha, chiém 87,11% (dat phi nong nghiép chiém 12,87% va
dat chua sir dung chiém 0,02%). Hién trang sir dung dat néng nghiép cu thé tai Bang 2.

Bang 2. Hién trang sir dung ddt nong nghiép nam 2017 tinh Hau Giang. (PVT: ha)

Trong do:
. Dit .
A s Dlén tiCh e A e A e Dﬁt
Pon vi hanh chinh| D 5N | pathane | DAt tréng | DAL ONE | DAL IONG | pe o 154t rimg| MO | hong
tu nhién o , cdy hang | caylau | . o | trong s
nghiép lua N b g dac dung| san xuat = | nghiép
nam khac| nam thuy .
<an khac
TP. Vi Thanh 11.886,35| 9.140,01| 3.881,26| 2.096,74| 3.144,83 17,18
TX. Ngi Bay 7.807,09] 6.568,01| 1.088,16] 940,04| 4.448,99 90,82
TX. Long My 14.929,30] 13.138,68]10.304,47| 152,38] 2.580,05 0 0] 101,78 0
H. Chau Thanh A | 16.062,99| 13.881,44| 8.925,66] 269,29| 4.651,28 3521
H. Chau Thanh 14.089,82| 11.24233] 230,99 3,22/10.948,64 59,48
H. Phung Hiép 48.450,95| 43.831,59{19.321,49| 9.586,19|10.444,68|2.731,48| 1.436,14| 310,64] 0,97
H. Vi Thuy 22.936,82| 20.538,22|17.379,84| 148,79 2763,5 14492 80,04| 21,13
H. Long My 26.007,35| 22.922,17|18.023,68] 807,73| 3.910,68 180,08
Tong 162.170,67| 141.262,45|79.155,55| 14.004,38| 42.892,65| 2.731,48| 1.581,06| 875,23] 22,1

3.2. Xdy dung cdc bin do thodi héa dit thanh phin
(1) Xdy dwng ban dé dat bi suy giam do phi:

Trén co s& ban db dat tinh Can Tho (cii) duoc xay dung nam 2003 va ban d6 d¢ phi hién tai (nam 2017)
clia tinh Hau Giang, cac chi tiéu dugc lwa chon dé danh gia va phan cap suy giam do phi (giai doan 2003 -
2017) bao gém (1) d6 chua ctia dat (PHxan), (2) chét hitu co tong s6 (OM %), (3) nito tong s6 (N%), (4)
phot pho tong s (P05 %), (5) kali tong s (K20 %). Str dung cac cong cu ciia phan mém ArcGIS 10.1 dé
chuan héa va xac dinh khoang bién dong (gia tri A) cac chi tiéu suy giam thanh phan.

Dé xay dung ban do suy giam do phi nhiéu (Hinh 2) can 1ap ma tran so sanh cap doi va xac dinh trong
s6 cho céac chi tiéu suy giam do phi nhiéu thanh phan. Ap dung mé dun WEIGHT cuia phan mém IDRISI
dé xac dinh trong s ciia timg chi tiéu va chi s nhat quan (CR) twong ung. Két qua tai Bang 3 cho thay chi
tiéu suy giam do chua c6 anh hudong lon nhat dén suy giam do phi nhiéu véi trong s6 1a 0,5280, tiép dén la
chi tiéu suy glam chat hiru co téng sd (0, 2615) nito tong s6 (0, 1290) . Chi s6 nhat quan CR=0,05 (nho
hon 0,1) cho thdy dam béo tinh hop ly. Két qua téng hop dién tich d4t nong nghiép bi suy giam do phi theo
cac muc do suy giam tai Bang 4.

(2) Xdy dwng ban do dat bi mdn hoa va phén héa:

Tir s6 liéu phan tich chi tiéu tong s6 mudn tan va chi tiéu luu huynh tong s ciia 117 mau phan tich (S¢
Tai nguyén va Mbi truong tinh Hau Giang, 2017), ban d6 dat bi man hoa (Hinh 3) va ban db dat bi phén
héa (Hinh 4) cua tinh Hau Giang dugc xdy dung dua trén phuong phap ndi suy nghich dao khoang cach
(IDW) trong phan mém ArcGIS. 10.1. Thong ké dién tich d4t bi man héa va phén héa theo cac mirc do khac
nhau tai Bang 5.

Xdy dung bin do thodi héa dit tong hop
(1) Xdy dung ma trdn so sanh cdp doi va xdc dinh trong s6

Su dung phuong phéap danh gia da chi ti€éu (MCE) dé xac dinh trong sO clia cac nhan t6 dt bi suy giam
do6 phi; d4t bi man hoa va dt bi phén hoa. Két qua xac dinh trong s clia nhan td phen héa, nhan té suy
giam dd phi va man hoa (tai Bang 6) co gia tri lan luot 14 0,6370; 0,2583; 0,1047. Chi sb nhét quan la CR
=0,0367(CR< 0,1 nén céc gia tri cia ma tran dugc chép nhan va thoa man diéu kién).
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Bang 3. Ma trdn so sanh cdp tinh trong cdc chi
tiéu suy giam do phi.

gg& pH |OM | N |P.0s| KoO Trs%ng
pH [ 1 [ 3 [5]7 9 |0,5280 s
oM |13 1 | 3] s 7 |0.2615
N [15]m3] 1] 3 5 [0,1290
POs | /7] 15 [ 13] 1 30,0634
KO | 1917 ]us] 13 1 10,0333

CR 0,0500 Tong | 1,0000

Bdng 4. Thong ké dién tich dat suy giam dé phi.

. Ky hiéu | Diéntich | Ty I§
Mirc d6 suy giam j ’ j
e (ha) | (%)
Khong suy giam Sex | 60.652,45 43,00 i Y
P AT T T
Suy giam nhe Sgi 24.147,63| 17,12 =
Suy gidm trung binh Se» 56.236,07| 39,87 Hinh 2- Ban dé dés bi im d6 phi tink
P < mn . ban do dat bl su am do 1 1In
Suy giam ngng Sgs 0,00 0,00 Ha G V& op
X au Giang.
Tong 141.036,15|100,00 ’ &
=== D g g -
~— - Dia gi6i huyén ~ THANH PHO CAN THO #  UBND Tinh THANE PO CANTRO
* UBNDTinh // A Nl N \Ti:\'H\'ﬂVHLO.\'G Butng giao thing g N Lozl
Budmg giao thong / S LW Song. sudi. kenh, rach 5
i v - N _ v
Seng, sub, kenh, rach & o oo Eni, Nniim pren nne i
Mht, Nhiém mén nhe / N/ i f Ph2, Nhiém phen trung binh 7
Mh2, Nhidm mén tung binh y 2N A % \‘I - ¢ I P e pren néng Yo §
MW, Khong nhiém man § N ':,m’ e #hii, khang nhiém phén e
o N I f i i
/\:’, /; e i o /
LN e/ [— L 1 e
i / J B e
4 y')mmun:;j // 4\/..\ J TINH SOC TRANG. :
¥ 2 . » 4
LA DL Y muos - o
B 4 L L
~ 5 Vo b
TINH KIEN GIANG 4 EER \\ v’ g
5 T
TINH BAC LIEU TIVE BAC LIEU

Hinh 3: Ban do dét bi mén héa tinh Hau Giang. ~ Hinh 4: Ban do ddt bi phén héa tinh Hau Giang.

Bang 5. Thong ké dién tich ddt bi man héa va phén héa.

Mitc do man héa | Ky hiéu D‘fﬁ;)mh T(;‘,Q)l)e Mitc do phénhéa  |Ky hiéu D‘fﬁ;)mh T(;‘,Q)l)e
Khéng mén Mhy 62.377,84|  44.23|Khong nhiém phén Phy 4.697,34 3,33
Min nhe Mh; 43.422,02|  30,79|Nhiém phén nhe Ph, 44.454,68| 31,52
Miin trung binh Mh, 35.236,29|  24,98/Nhiém phén trung binh | Ph, 17.887,57] 12,68

Nhiém phén ning Ph; 73.996,56| 5247
Tong 141.036,15] 100,00/ Tong 141.036,15| 100,00
Bdng 6. Ma trdn so sdnh cdp tinh trong sé cdc chi tiéu thodi héa tong hop.
Chi tiéu Phén hoa Suy giam d6 phi Main hoa Trong s6
Phén hda 1 3 5 0,6370
Suy giam d¢ phi 1/3 1 3 0,2583
Man hoa 1/5 1/3 1 0,1047
CR: 0,0367 Tong: 1,0000

(2) Xdy dwng ban do thodi héa dat vimg nghién cieu

Vi dit liéu dau vao tai vung nghién clru va céc trong s6 d3 xac dinh duoc & budc trén, tién hanh gan gia
tri thoai hda S; dén tung khoanh dat, két hop véi thang chia phan cap trong Thong tu so 14/2012/TT-
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BTNMT, st dung cong cu Raster Caculator trong ArcGIS dé chong xép cac ban do thoai hoa thanh phan.
Két qua xay dung ban dd thoai héa dét tong hop ciia tinh Hau Giang tai Hinh 5.

Két qua thdng ké quy mo dién tich va mic do thoai hda & Bang 7 va Bang 8 cho thay hau hét dat nong
nghiép tai tinh Hau Giang da co biéu hién thoai hoa véi cac mirc dd khéc nhau, dién tich dit khong bi thoai
hoéa chi chiém ty 1& nhé (3,33%, tap trung & huyén Chau Thanh). Téng dién tich dit nong nghiép tinh Hau
Giang bi thoai hoa l1a 136.340,16 ha (twong duong 96,67% tong dién tich dat nong nghiép). Phan cép theo
muc d6 thoai hoa, dét bi thoai hoa nhe chiém 33,57% (tap trung 6 cac huyén Phung Hi€p, Chau Thanh, thi
x4 Nga Bay), thodi hoa trung binh chiém 40,77% (Long My, Phung Hiép, thanh phd Vi Thanh), thoai hoa
nang chiém 22,33% (Vi Thity, Chau Thanh A, Phung Hiép, thi xa Long M¥).

Thong ké mirc do thoai héa theo loai hinh str dung dat tai Bang 8 cho thay dat chuyen trong lua chii yéu
bi thoa1 héa & murc trung binh (chiém 48,54%) va murc thoai hoa nang (30, 45%). Dit trong cay hang nam
cha yéu thodi héa & mirc nhe (59,08%) va thoai héa trung binh (29,49%). Dét trong cay lau nam chu yéu
thodi hoa & muic nhe (44,94%) va mirc trung binh (32,22%). D4t rimg thoai hoa nhe chiém da s (81,88%).
Dét thily san chii yéu bi thoai hoa & mirc nhe (48,68%) va & muc trung binh (34,46%).

Hinh 5: Ban do thodi héa tong hop dat nong nghiép tinh Hau Giang.

- e THANH PR C AN THO
CHU THICH f . o S o7 T v Loveg
%, - g — %
i o a5 # / - 4 VRS — %
—— N i Uk p «—‘J Y _— r,-' .
Enas g Diunydn J! - "--‘F Lk
#  LEND Tinh ‘-\ IRES CIRARL FiLisa a e "I HUVES CRAD TIASH ‘_,‘
11, Thodi hoa nhe T - Lia -, ¢
. “ - = .
T2, Thodi hia trung bink fr . - 1 1 4
T3, Thodi hba nang ! "*_\_;’ L PR ...‘_-’
Tn, Kniing thad hda - b b (N L ~ /
- oY /
L LY I oy A sed ady
-\ _., e » [
\ L X r." ' I
TN KRS GIANG | gl - BT R 7 S [ i
A - p J i ! TINR SOC TRANG
3 = I
i) f £ )
! / 7 |
i pd g Tl U SN J
= L'I‘_ 4 3 e
i rx, i ‘e g
- # - " = -~
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= 5 why o e f b o
A FIN TN e v THISA LGSNGAS % -
A - A 3 e LT
= hetiailiL ! L] -~
i, S Y P ‘l,__ 3\ A -
T EP '1.-,‘
: FUVEN LOwG A \\ o
Tinm KEEN GrANG ! I
=1 N
“ I = ™ |
= e e |- . ¥
T e L
Bang 7. Thong ké dién tich dat theo mikc do thodi hda tong hop.
Miic do thoai hoa Ky hiéu Dién tich (ha) Ty 1€ (%)
Khong thodi hda Tn 4.695,99 3,33
Thoai hda nhe T 47.349,18 33,57
Thodi hoa trung binh T, 57.502,51 40,77
Thoai héa nang T3 31.488.,47 2233
Tong 141.036,15 100,00

Bang 8. Thong ké dién tich ddt nong nghiép bi thodi héa tai Hiu Giang.

Khong thodi hoa| Thodi hdanhe |Thodi hda trung binh | Thodi hda ning | Dién tich
Chi tiéu Dién | Ty ¢ |Diéntich| Ty1é | Diéntich | Tylé |Diéntich|[Tyle| diéutra
tich(ha)| (%) | (ha) | (%) (ha) (%) | (ha) | (%) | (ha)
Toan tinh 469599] 333]47349,18] 33,57] 57502,51] 40,77| 3148847| 22,33] 141036,15
Theo don vi hanh chinh
H.Chéu Thanh | 4675,71] 41,61] 6562,02] 58,39 | | | | 1123773
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H.Chau Thanh A 20,28| 0,15 678,51] 4,95 5839,81| 42,62 7163,71| 52,28| 1370231

H.Long My 982,03 429| 2176759 94,99 165,13] 0,72| 2291475
H.Phung Hiép 2569594| 58,69| 10319,84| 23,57| 7767,53| 17,74| 43783,30
TP.Vi Thanh 444011 484 712924 77,67| 1605,86| 1749] 9179,11
TX.Long My 5828,93| 44,44 4863,65| 37,08| 242445 1848 13117,03
TX.Ngi Bay 6568,93| 100,0 6568.,93
H.Vi Thuy 588,81 287 7582,37| 36,93| 12361,79| 60,20| 20532,98
Theo loai hinh sir dung dat
Pit trong lua 122,13] 0,15/ 16981,77| 20,86] 39519,06| 48,54|24791,57| 30.45| 81414,52

Dit trong cay hang nam 242| 0,02| 8167,54| 59,08 4076,51| 29,49 157832 11,42 13824,79
Dit trong cay launam | 4550,81| 11,17 18313,63| 44.94] 13131,89] 32,22 4756,78| 11.,67| 40753,11

Dit rimg 3531,33] 81,88 522,81 12,12 258,84| 6,00] 431298
Dit thiy san 20,53] 2,81| 355,73] 48,68 251,80] 34,46/ 102,70| 14,05 730,75

4. Két luan

Ung dung cong nghé GIS néi chung, ArcGIS néi riéng dé xay dung ban do thodi hoa dat cap tinh 1a hoan
toan phil hop va dap tmg duoc cac yéu cau ciia Bo Tai nguyén va Moi truong theo quy dinh tai Thong tu s6
14/2012/TT-BTNMT.

Két qua xay dung ban db thoai hoa dat nong nghiép tinh Hau Giang tir cac ban do thoai héa thanh phan
(suy giam do phi, nhiém mzn va nhiém phén) cho thay hau hét dién tich da c6 biéu hién thoai hoa (véi
136.340,16 ha, chiém 96,67% dién tich d4t nong nghiép ctia tinh), dién tich d4t khong bj thoai hoa chi chiém ty
18 nho (3,33%, tap trung & huyén Chau Thanh). V& quy md va phan b khong gian dat bi thoai hoa: (1) murc do
thoai hoa nhe chiém 33,57% (tap trung & cac huyén Phung Hiép, Chau Thanh, thi xa Nga Bay), (2) mtc trung
binh chiém 40,77% (tap trung tai cdc huyén Long My, Phung Hiép, thanh phé Vi Thanh), (3)mtc thodi hoa
nang chiém 22,33% (tap trung tai cac huyén Vi Thity, Chau Thanh A, Phung Hiép, thi xa Long M§). Nguyén
nhan gy thoai hoa dét tai tinh Hau Giang chu yéu la do dat bj phén hoa, dat bi suy giam do phi va min hoa
moi truong dat.
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Application of Geography Information Systems (GIS) building Soil
degradation map in Hau Giang Province

Mien Tran Xuan, Cong Nguyen The, Thoa Pham Thi Kim, Dung Nguyen Thi
Hanoi University of Mining and Geology, Vietnam

ABSTRACT

Soil degradation has been declining soil quality and environmental impacts in many countries over the world as wel as
Vietnam; therefore, soil degradation assessemnt is extremely essential for minimizing this issue. This paper is to
conduct land degradation assessment in Hau Giang Province. Soil degradation assessment methods of Ministry of
Natural Resources and Environment (Decree 14/2012/TT-BTNMT) are employed to conduct the assessemnt. The
results show that only 3,3% of the total agricultural area is not degraded. The areas with low, average amd high soil
degradation levels cover 33.57%, 40.77% and 22.23% of the total agricutural survey area, respectivly. Major soil
degradation types in Hau Giang province are soil fertility declice, sannility, acid sulfate affected soils.

Keywords: soil degradation map, soil degradation, GIS.
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E./ HOI NGHI TOAN QUOC KHOA HQC TRAI BAT
EARTH SCENGES AND VA TAI NGUYEN VOl PHAT TRIEN BEN VNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Ung dung Indoor Mobile Mapping trong thu thap, phan tich
va quan ly dit liéu dia ly

'Lé Thi Nga, ' Bui Ngoc Quy, ! Dwong Anh Quén”
! Trieong Pai hoc Mo - Dia chat

TOM TAT

Mot trong nhimg xu hudng tng dung théng tin dia Iy 1a phat trién va mo rong tir khong gian bén ngoai dén khong gian bén
trong cac toa nha bang cach két hop vai cong nghé thong tin va thiét bi di dong. Hién nay thong tin khong gian trong nha dang
dugc sir dung & rét nhiéu doanh nghiép trén thé gidi, dién hinh nhu “Google indoor maps™ va ban dd google dugc cung cip
thong qua dién thoai thong minh. Bai bao nay phan tich tng dung indoor mobile mapping trong thu thap, phén tich va quan ly
dir lidu cho cac dbi twong nhu san bay, truong hoc, bénh vién hogc trung tdm thuong mai. Trong nghién ctru ndy, tac gia su
dung g dung mobile mapping (inmapz) dé cap nht, tim kiém thong tin ciing nhu chi din duong di dya trén dir liéu khong
gian ndi b mot cong trinh nhu sén bay, trung tdm thuong mai, truong hoc hay bénh vién, tir d6 dua ra danh gia vé kha nang
g dung ctia cong nghé GIS di dong trong thu thap, phan tich va quan Iy dit liéu ngudi ding. Phin mém inmapz duoc st dung
dé chuén bi dir lidu, tich hop va phan tich dit liéu khong gian kém theo d6 1a thong tin thude tinh cua ting dbi tuong. Nghién
clru ndy cho thdy cac tng dung mobile mapping cung cdp mot giai phap chinh xac v& quan 1y, cap nhat, s dung va phan tich
dir liéu khong gian trong cac toa nha hay khu vuc noi bo.

Tir khéa: mobile mapping, GIS, ban dd, dix lidu khong gian, chi duong.

1. Dt van dé

Ban d da tré thanh mét cong cu quen thudc véi con ngum cung voi su phat trién ciia cac thiét bi di dong thong
minh thi ban dd ciing duoc phat trién da dang va trd nén rat hitu ich. Ban db dugc sir dung dé 1am céng cu dan
duong dén viée sir dung nhur ngén ngit hinh anh dé truyén dat thong tin khong gian, phén tich khong gian lam tang
gid tri va y nghia ciia thong tin theo huéng tiép can méi. Con ngudi danh phan 16n thoi gian trong nha (khoang
80%) tir d6 thong tin khong gian ciing duoc xdy dung tir ngoai troi dén trong nha va dua vao ung dung trén céc
thiét bi thong minh, van hanh duya trén thong tin dia Iy (Choi Yunsoo va cong su, 2016). Google indoor map da thu
thap duoc hon 1000 ban dd cac ting trong nha cho san bay, trung tim thuong mai & M§ va Nhat Ban (Chen Quiu
va Matt W. Mutka, 2016). Trong khi do, hé théng co s& dit li€u ctia inmapz da cé hon 3000 ban dd “Inmapz” trén
thé gioi cho trudong hoc, san bay ..., tai Viét Nam céc san bay quéc té 16n nhu Noi Bai, Tan Son Nhat, Van Ddn;
cac truong dai hoc 16n nhu Pai hoc Quéc Gia Ha Noi; trung tdm thuong mai 16n nhw AEON, Vincom ciing da xay
dung co sé dir liéu khong gian bén trong tda nha (Inmapz, 2019). Google maps, Apple maps, Bing maps... c¢6 thé
cung cap ban db dudong phd va diéu hu(’)’ng bén ngoai cung voi su trg giup cia GPS. Tuy nhién, diéu huong trong
nha thi chua thuc su thanh cong, ban db trong nha duoc thuc hién boi google maps khong cung cap giai phap kha
thi va kho c6 thé mé rong ma chi ung dung duoc cho san bay, bao tang va cac dia diém kinh doanh da hop tac véi
google (Google, 2017a). Theo mot quan sat ndi tiéng thi GPS hoat dong kém trong méi trudong do thi noi ¢6 nhiéu
tda nha cao tang chan tin hiéu GPS (dac biét la trong nha) (Hossain va Soh, 2015). Toa d6 GPS bén trong tdoa nha
khong c6 tin hiéu tdt, nén dinh dang toa d¢ dia ly duogc st dung la d¢ thap phén bai vi con sb nay dé dang xtr ly
hon trong tinh toan vi tri hién tai (Andreas Blattner va cong su, 2015). Boi vay, dd chinh xac ban dd trong nha phu
thudc phan 16n vao thiét bi dinh vi GPS duoc gén trong cac thiét bi di dong thong minh, hon nita cac ing dung nay
doi hoi dir liéu dy du va chi tiét nén cong tac diéu tra khao sat thuc dia cin duoc quan tim hang dau.

Viéc ung dung cong nghé két hop thong tin dia ly dé phat trién cac ung dung “indoor mobile mapping” da mang
lai hiéu qua trong va ngoai nuéc, dién hinh nhu truong dai hoc Qudc gia Ha Noi da sir dung ban db “inmapz” nham
tao diéu kién cho can bo, giang vién va sinh vién trong toan truong tim kiém céc dia diém ciing nhu cap nhat tin
tuc (Pai hoc Qubc Gia Ha Noi, 2017). Inmapz 1a phan mém ban d trong nha va phan tich dir liéu bén trong cac
toa nha va khu vuc ndi bo, phén mém nay duoc tich hop trén 2 hé diéu hanh 10S va Android. Cac ung dung indoor

* Tdc gia lién hé
Email: duonganhquan@humg.edu.vn
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mobile mapping dang dugc ap dung & rat nhidu cac trung tim thuong mai, san bay, bénh vién hay truong hoc da
dat do chinh xéc cao, tinh truc quan cao, thong tin luén dugc cap nhat madi va han ché mat nhieu thoi gian cho viéc
tim kiém thong tin.

2. Quy trinh sir dung phin mém inmapz thanh 1ap ban dd trong nha

Trung tdm thuong mai, truong hoc, bénh vién hay san bay déu c6 quy trinh thanh lap ban do trong nha nhu
nhau, nén trong nghién ciru nay tac gia s& gidi thiéu chi tiét quy trinh thanh lap ban dd inmapz cho trung tim
thuong mai AEON Mall Ha Pong. Trung tdm thuong mai la noi dé mua sim, ding bira, giai tri, xem phim, gip g&
ban bé va di choi. Mot sb trung tam thuong mai la cac tda nha 16n v6i hon 500 ctra hang. Du khach c6 thé dé dang
bi lac khé khin dé tim kiém mot nha hang. Ban db InMapz gitp ngudi dung truy cap tim thay noi ho muén dén va
biét cach dén d6 nhanh chéng. InMapz c6 ban dd cho hon 500 trung tim hang dau & Hoa Ky va Chau A (Inmapz,
2019). Ngoai tit ca cac tinh nang ban db tiéu chuan, InMapz cung cép cho trung tim thuong mai va nguoi ban c6
nhiéu cach hon dé quang ba va thu hut luu luong truy cap dén ctra hang. Mdi vi tri ctra hang trén ban dd 1a mot
tuong tac. Nguoi dung ban do cham vao ctra hang va nhan thém thong tin vé cira hang nhu gio mé cira, thong tin
lién hé, dia chi trang web.

2.1. Khdo sdt thu thdp dir liéu

C6 3 phuong phap thu thap dit liéu thanh 1ap ban d6 inmapz:

+ Phuong phap thu thap dir liéu chinh xac nhit dé xay dung ban d6 inmapz la ban vé& kién truc cua timg dia
diém duoc cung cip boi khach hang;

+ Thu thap dir liéu bang cach truy cap vao trang web cua trung tim thuong mai, san bay, truong hoc hay bénh
vién, trong do ¢ ban do, so do dugc nhiing trén trang web c6 thé sir dung dugc ma van dam bao do chinh xac;

+ Thu thap dir liéu thong qua cac ng dung nhu: google map, google indoor map, skyteam, Point Inside,
VietnamAirline.

Sau khi c6 ban vé& kién trtic chung ta tién hanh khao sat thuc dia dua trén ban vé hodc so db hién c6 dé cap nhat,
bd sung thém thong tin cho cac ddi tuong. Cong viée khao sat nay phu thudc vao do chi tiét cia dir liéu hién c6 va
dién tich khu vuc khao sat dé tinh dén thoi gian va nhan luc hd tro.

2.2. Xt ly dit liéu

Toan b dir liéu thu thap duogc tir qua trinh khao sat chiing ta tién hanh thiét ké nén ban do cho déi tugng, mdi
ctra hang hay phong ban s& dugc thiét ké sao cho phil hop véi kich thudc thuc té cia cac dbi twong do, s& c6 mau
sdc tugng trung rleng vi du khu thuc phadm va mat hang tiéu ding s& c6 mau hong, khu thoi trang va phu kién s&
¢6 mau xanh, khu am thyc s& c6 mau vang, khu my phdm va lam dep s& c6 mau tim, sy phan biét bang mau sic
nay gitip cho ngudi dung co cai nhin truc quan hon va dé dang tim kiém cac ddi tuong.

Nén ban db s& dugc thiét ké trén cac phan mém do hoa nhu: Photoshop hoac CorelDraw va v& theo ding kién
tric ndi by bén trong ting tang. Két qua nay duoc Xur ly chuyen doi thanh céc tép c6 dudi .SVG, cac tép nay s&
duorc dua vao phan mém Inmapz dé thuc hién budc sé hoa ban dd, cac dir liéu ban db s& duogc hién thi 1én trén 16p
nén nay.

Khi chuyén du liéu 1én phan mém Inmapz can dam bao nhap ding toa do 4 goc khung dé dam bao nén ban dd
triung khorp VO’l nen cua google map.

T A e Il <o vo cam 3w e

Hinh 1: Nén ban do trung tam thwong mai AEON Mall Ha Pong dwoc thiét ké trén phan mém CorelDraw
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2.3. 86 héa ban do

be thiét ké ndi dung thong tin bén trong toa nha s& dung mot cong cu c6 tén 1a editor (Hinh 2), day ciling la noi
luu trit, quan ly va cép nhat dit li¢u.
A W MepVew = POIsList W DealsList £ EventsList Locked by you LeThiNga ~ & =

a AEON Mall Ha Bong Utilties +  Layers list + Nedeproperties
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Hinh 2: Cong cu quan y, xit Iy, cdp nhdt thong tin cho ban dé trung tam thirong mai AEON mall Ha Péng

Chung ta sir dung thanh céng cu bén trai dé thuc hién sb hoa cac dbi tuong ban dd, va bén phai 1a noi thé hién
thong tin cu thé cua timg dbi tuong. Str dung cong cu diém quan tdm (POI) mau do dé thé hién cac ctra hang, nha
hang, phong ban... con cac dbi tuong khac nhu nha vé sinh, cac diém thué xe, khu vuc hut thude, cdu thang... s&
st dung ki hi€u riéng cé biéu tuong ¢ thanh cong cu bén trai. Tén, kich thudc, sb dién thoai, trang web, gio hoat
dong hay hinh anh cua POI, dia vat dac trung (landmark) s& dugc cdp nhét cu thé & thanh cong cu bén phai.

Sau khi dat dugc hét POI va landmark cho ting 1 ciia trung tim thuong mai s& tién hanh ndi duong di cho céac
dbi tuong bang cong cu “path node” mau xanh da troi, vi tri dit cac diém nay thong thuong 1a & cira vao cua dbi
tuong. Thuc hién ndi hét cac diém “path node” v4i nhau va nbi cac “path node” nay vao dung véi POI hoac
landmark, cac diém “path node” can dit phit hop sao cho duong di thing va tranh lam du thira dir liéu s& khién file
qué nang.

Qua trinh nay thyc hién cho dén khi hét cac ddi tuong trén ban dd, chung ta cé thé kiém tra lai dit liéu dé tranh
b6 sot dbi tugng trén ban dd con chua ndi vao “path node” bang cong cu ¢ tén “show invalid POI”. Quy trinh sb
héa ban dd duoc thuc hién tuong tu voi cac té‘mg va cac dbi tugng nhu san bay, bénh vién hay truong hoc.

3. Phéan tich, quan ly va cap nhat dir liu

Co s6 dit liéu ban dd dugc luu trit va quan ly trén imapz, ban d6 inmapz phan tich duong di, tim duong di ngén
nhat, uéc lugng dugc thoi gian di dén ting dia diém gitp nguoi dung c6 cai nhin tong quan hon.

1F %/ Q Tim kiim civa homg,

Hinh 3: Sir dung phdan mém inmapz dé tim kiém dwong di va xem thong tin cdc cira hang ¢ AEON Mall Ha Péng
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Céc dit liéu sau mot thoi gian dai déu c6 su thay ddi it nhidu hodc khi c6 yéu cau khao sat lai tir phia ddi tac thi
s& tién hanh diéu tra khao sat thuc dia dé bd sung va cap nhat thong tin cho sat vai thuc té, do do cac dit liéu luén
mang tinh hién thoi.

Qua trinh bd sung va cap nhat dif liéu ciing duoc thuc hién tuong tu nhu phan sé hoa ban do da trinh bay & muc
2.3, qua trinh cap nhat nay c6 thé la thuong xuyén hozc dinh ky khi trung tdm thuong mai, truong hoc, san bay
hodc bénh vién c6 nhiéu thay ddi.

4. Thao luan

Ban d6 inmapz c6 thé hién thi trén nhiéu nén tang: dién thoai di dong - may tinh bang - thiét bi may tinh bang
ipad va Android, cac trang web va céc trang web nhiing trén nhiéu trinh duyét - Chrome, Internet Explorer, Safari,
Firefox. Mot s6 hé théng ban d6 phd bién hién nay duoc liét ké dudi bang 1(A.K.M. Mahtab Hossain, 2019).

Bang 1: So sanh mét s6 hé thong ban do web phé bién hién nay.

Nha cung cap dir ligu | Moi truong Tin hiéu va cam bién Ung dung dugc hd tro
ban do ban do
Federal, stgte, .reglonal, Indoor and Satel!lte.(GPS), Cell—bgsed, Google Earth, BMW,
Google Maps | user contributions, and Wi-Fi, Tango: Inertial i
outdoor and Tesla navigation
other partners sensors, Camera
Indoor and Satellite (GPS), Wi-Fi, Foursquare, Craiglist,
OpenStreetMap Users, open data outdoor Camera Wikipedia, World Bank
Apple Maps TomTom and other Outdoor Satellite (GPS), Wi-Fi 10S LBS apps
partners
Bing Maps HERE, country-specific Outdoor Satellite (GPS), Cell—based, Windows OS LBS apps
partners Wi-Fi
Indooor and . . . |1OS LBS apps, Android
Inmapz Google map, Users Outdoor Satellite (GPS), Wi-Fi LBS apps

Trong hinh 4 (Google indoor map, 2020) thé hién ban dd “indoor” ciia mét trung tim thuong mai Simam
Paragon - Thai Lan duoc xdy dung va phat trién boi “Google indoor map” nhung chi don gian 1a cung cdp cho
ngudi dung thong tin khong gian cta cac ddi twong trong toa nha ma khong thé didu huéng duge duong di; hinh 5
(Inmapz, 2020) 14 ban dd indoor ciia trung tdm thuong mai AEON mall Ha Dong duoc xay dung va phat trién bai
Inmapz thé hién chi tiét va truc quan hon, bén canh déy con cung cap thong tin cho timg ddi twong, didu hudng chi
dan duong di bang dinh vi GPS.
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Hinh 4: “Google indoor map” cua trung tam thuong mai Simam Paragon.
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Hinh 5: Ban doé “Indoor” ciia trung tam thiong mai AEON mall Ha Pong dwoc xdy dung boi Inmap:z.
5. Két luan

Nghién ciru nay da chi ra duoc su két hop gitta dir liéu thong tin dia ly véi ung dung indoor mobile mapping
cung cap cho nguoi ding nhiing tinh nang, thuan tién trong viéc tim kiém thong tin va diéu huéng bén trong toa
nha. Viéc str dung inmapz dua trén co so dif li€u thong tin dia ly dam bao dugc tinh chinh xac khong gian khi
tuong tac v&i cac chiic nang co trong phan mém. Tir d6, c6 thé khang dinh inmapz hd tro trong viéc tim kiém thong
tin, diéu huéng duong di rat hiéu qua va mang lai cai nhin t6t hon cho viéc quan ly cac trung tam thwong mai I6n,
bénh vién, sén bay hay truong hoc.

Ung dung indooor mobile mapping trong quan ly, xay dung va cap nhat dit liéu 1a mot yéu cau cép thiét ca vé
y nghia ki thuat ciing nhu thuc té. Két qua ung dung 1a mét trong nhiing co s& quan trong phuc vu nhu cu ctia
ngudi dung dbi véi xu huéng phat trién thong tin khong gian trong nha nhur hién nay.

Diéu hudéng ngoai troi, sir dung GPS nhung dbi véi diéu huéng trong nha GPS khong phai 1a mot giai phap kha
thi, boi vi khong phai lic nao thiét bi di dong ciing nhan dugc tin hiéu GPS, nén can c6 cac thiét bi khac di kem &
khu vurc ndi bd bén trong toa nha dé cai thién do chinh xac vi tri trong nha. Co s dif liéu ban d6 can duoc bd sung
lién tuc, diéu tra khao sat thuong xuyén nham nang cao do tin cdy, tinh thoi su... cho cac dbi tugng thong tin khong
gian trong nha.

6. Loi cam on

Nghién ctru nay dugc hoan thanh dya trén sy tham khao, hoc tap kinh nghiém tir cac két qua nghién ciru lién
quan, cac sach, bao chuyén nganh ctia nhiéu tac gia ¢ cac truong Dai hoc, cac to chuc nghién ctru khac... Dic biét
hon nita nhom tac gia g 10i cam on vé su hop tac, ho tro va gitp dd tir by phan ki thuat cong ty co phan HDV
Mobisoft.
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Indoor mobile mapping application in collecting, analyzing, and managing
geographic data

!'Le Thi Nga, ! Bui Ngoc Quy, ! Duong Anh Quan*
! Hanoi University of Mining and Geology

ABSTRACT

The application of space geospatial information is showing the tendency to grow and extend from outer space to space inside
buildings by combining with information technology and mobile devices. Currently indoor space information is being used in
many businesses in the world, typically, such as "Google indoor maps" and Google Maps that are provided via smartphones.
This article analyzes the indoor mobile mapping application in collecting, analyzing, and managing data for objects such as
airports, schools, hospitals, and commercial centers. In this study, author use mobile mapping application (Inmapz software)
to develop, update, search, and navigation base on spatial data in a building such as airport, commercial center, school or
hospital, thereby giving assessment about mobile mapping application ability in collecting, analyze and manage user data.
Inmapz software is used to prepare data, integrate and analyze the spatial data that is attached to the attribute information of
each object. This research shows that mobile mapping application can provides an accurate solution for management, mapping,
using and data analysis in buildings or internal areas.

Keywords: GIS, mobile mapping, indoor map, spatial data, navigation.
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Xay dung va chuan hoéa céc co s dit liéu thanh phﬁn phuc vu du bao
nguy co chay rung

Poan Thi Nam Phuong'*, Nguyén Van Trung' Bui Tién Diéu?, Nguyén Vin Son®, Tran Thi Tric Mai*,
Ngo Thanh Xuén®

! Truong Pai hoc M6 - Pia chdt, Viét Nam
2 Truwong Dai hoc Péng Nam Nauy, Nauy
3Chi nhénh Vin phong Dang ky dat dai qudn Ninh Kiéu, thanh phé Can Tho
*UBND xd Binh Phuéc Xudn, huyén Cho M&i, tinh An Giang
STrung tam ky thudt Tai nguyén & Mo6i truong tinh Vinh Long

TOM TAT

Nguy co chay rimg dién ra thudng xuyén hon trong thai gian gan ddy do thoi tiét ndng nong cuc doan kéo dai va do y
thtrc phong, chira chdy cia con ngudi. Xay dung mo hinh du bdo nguy co chay rung st dung cac dir li¢u dia khong
gian va cong nghé¢ GIS mang lai hiéu qua cao v& tinh hién dai va do chinh x4ac nhan dugc. Céc loai anh vé tinh (Landsat,
Sentinel...), cac loai ban do dia hinh va cac phén mém GIS (Mapinfor, Arcview, ArcGIS...) dugc st dung dé xay dung
co so dir liu, phan tich ) hop, quan ly s6 liéu. D& nhan duoc két qua md hinh cé d¢ tin cdy cao, cac co cd dir liéu
thanh phén sir dung dé xay dung mo hinh cin phai dam bao yéu cau vé cdu trac va do chinh xéac dit ra. Chinh vi vy,
bai bao nay dé cap dén viéc xdy dung va chudn hoa cac co so dif lidu thanh phin dé chay mé hinh du bao nguy co chay
rimg nham hd trg cong tac quan ly phong, chira chay rimg tai Viét Nam. Céc co s& dir liéu cu thé trong bai bao nay 1a
huyén Ky Son tinh Nghé An bao gdm: do déc, do cao, cac yéu td sir dung dt, chi sb thuc vét, khoang cach dudng bd
dén khu dan cu, nhiét do, tbc do gi6 va lugng mua duogc thu thap tir nhiéu nguén dir liéu dia khong gian khac nhau va
duogc chuén hoa thanh mot co s dir lidu dua vao cong nghé GIS, cac diém chay (hotpost) ciing duoc thu thap, kiém
chiing & thuc dia va chudn hoa st dung dé danh gia do chinh xac ciia mé hinh dugc xdy dung tir cic co so dir liéu thanh
phan.

Tir khéa: nguy co chay rung, GIS, NDVI, co s¢ dir liéu, chuén hoa, DEM

1. Pit van dé

Hé sinh thai rimg Viét Nam dong vai trd quan trong trong viéc chdng lai nhiing hién tuong thién tai cuc
doan do bién dbi khi hau gdy ra nhu: Lii lut, sat 16, hiéu ung khi nha kinh...; déng thoi 1a noi cu tra cia cac
hé dong thuc vat va tang trir cac ngudn gen quy hiém Bén canh d(’) rimg con 1a mot trong nhiing ngudn tai
nguyén c6 thé tai tao, dong gop gia tri to 16n vao nén kinh té quoc gia, g6p phan x6a déi, giam nghéo va
nang cao chat lugng cudc sdng cho nhan dan. Theo bao céo ctia Téng cuc Lam nghiép (B Nong nghiép va
Phat trién nong thon), 6 thang dau nam 2019, ca nudc xay ra 156 vu chay rimg véi dién tich rimg bi chay
930 ha, tang hon 4 lan so véi ciing ky nam trudc. Thoi ky cao diém xay ra chay rimg tir ngay 26/6/2019 dén
ngay 01/7/2019 trén dia ban cac tinh mién Trung, trong d6 c6 45 vu chay gay thiét hai toi rimg, gdm: Nghé
An, Ha Tinh, Quang Binh, Quang Tri, Thira Thién Hué, ba Ning, Quang Nam, Quang Ngii, Phu Yén.

Vi vay, nghién ctru chay rimg dé hiéu rd nguyén nhan va tim ra cac bién phap ngan chan 1a mot nhiém
vu cap thiét. Nhidu cach tiép can khac nhau tir cac mé hinh don gian dén phc tap da dugc dé xuét cho danh
gia chay rung, chéng han nhu kién thirc chuyén mon (Gonzalez, J.R.; Kolehmainen, O.; Pukkala, T. 2007;
Jaiswal, R.K.; Mukherjee, S.; Raju, K.D.; Saxena, R. 2002), phuong phép théng ké nhu hdi quy tuyén tinh,
boi sb hodi quy (Oliveira, S.; Oehler, F.; San-Miguel-Ayanz, J.; Camia, A.; Pereira, J.M.C. 2012), hdi quy
logistic (Koutsias, N.; Martinez-Fernandez, J.; Allgower, B. 2010; Guo, F.; Su, Z.; Wang, G.; Sun, L.; Lin,
F.; Liu, A. 2016), hoi quy co trong sb dia ly (Koutsias, N.; Martinez-Fernandez, J.; Allgéwer, B. 2010), ty
1¢ tan s (Guo, F.; Su, Z.; Wang, G.; Sun, L.; Lin, F.; Liu, A. 2016), va ham chung ct tin cdy (Pourghasemi,

* Tdc gia lién hé
Email: doanthinamphuong@humg.edu.vn
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H.R.2015). Phuong phap kién thirc chuyén gia rd rang mang tinh chii quan va do chinh xac khong cao. Do
do, cac phuong phap thong ké dugc st dung rong rai khi cac md hinh chay rimg duoc phat trién dua trén
gia dinh thong ké rang mdi quan hé giita cac bién dau vao va chay rimg s& nhu vdy trong qua khtr va tuong
lai (Eastaugh, C.S.; Hasenauer, H. 2014). Tuy nhién, ché do chira chay rimg rat phtic tap va bi anh huéng
bai khong chi cac yéu t6 khi hau (tirc 1a nhiét d, do am, gio va lugng mua) ma con cac yéu td khac nhu
lugng vat liéu (tac 1a tham thuc vat), dac diém canh quan va chinh sach quéan ly; do do, do chinh xac cua
cac md hinh khong phai lic nao ciing dat yéu cau. Do vay, mot s phuong phap tiép can may hoc da duoc
dé xuét dé danh gia chay rimg. Su phat trién gan day ciia may tinh va hé thong thong tin dia ly (GIS) da
gi6i thiéu mot sb k¥ thuat hoc may méi, tirc 1a hdi quy logistic hat nhan va may vector hd trg. Xay dung va
chuan hoa céc co so dir liéu thanh phan dé chay mé hinh du bao nguy co chay rimg nham hd trg cong tac
quan ly phong, chita chay rimg duoc thuc hién bang ArcGIS®10.4 (ESRI Inc., Redlands, CA, USA) va
ENVI®5.2 (Exelis Visual Information Solutions, Boulder, CO, USA). Dé xdy dung md hinh du béo chay
rimg, diéu quan trong la phai xac dinh duogc cac ban do thanh phan la nguyén nhan gay ra chay rimg. Cac
yéu t6 d6 1a dia hinh (d6 ddc va khia canh), vat liéu (tham thuc vét hoic NDVI) va cac dac diém khi hau
(nhiét d9, gidé va lugng mua) (Massada, A.B.; Syphard, A.D.; Hawbaker, T.J.; Stewart, S.1.; Radeloff, V.C.
2011; Gonzalez, J.R.; Kolehmainen, O.; Pukkala, T. 2007), nhiing yéu o nay nén dugc st dung dé phéan
tich cac hanh vi chay. Dia hinh dugc coi 1a yéu té quan trong anh huéng dén chay rimg, cac dic tinh anh
hudng dén su phan bd ciia tham thuc vat va khi hau dia phuong nhu téc do gio (Jaiswal, R.K.; Mukherjee,
S.; Raju, K.D.; Saxena, R. 2002; Oliveira, S.; Oehler, F.; San-Miguel-Ayanz, J.; Camia, A.; Pereira, J.M.C.
2012; Oliveira, S.; Pereira, J.M.; San-Miguel-Ayanz, J.; Lourenco, L. 2014; Vasilakos, C.; Kalabokidis, K.;
Hatzopoulos, J.; Matsinos, 1. 2009). Do dbc va khia canh da duoc chon vi dam chay co thé di chuyén nhanh
theo cac dbc 1én nhung cham hon ¢ nhiing khu vuc ¢6 do déc di xudng, nguoc lai cac khia canh c6 thé anh
hudng dén toc do gi6 lan truyén dam chay (Jaiswal, R.K.; Mukherjee, S.; Raju, K.D.; Saxena, R. 2002).

Muc tiéu chinh cuia bai bao nay la xay dung va chuin héa cac ban db thanh phan phuc vu du bao chay
rimg khu vuc huyén Ky Son tinh Nghé An. Thu thap ban d6 dia hinh quéc gia véi ty 1é 1:50.000 va ban do
hién trang sir dung dat qudc gia vai ty 1& 1:10.000 ciia khu vuc nghién ciru, s liéu khi tuong thity van bao
gbém lugng mua, do am, nhiét do, gio. Ban do hién trang chay rimg. Thu thap cac thong tin vé loai rimg,
lich str chay rung, anh vé tinh Landsat, Sentinel cac thang trong mudi nam.

Tir M6 hinh s do cao (DEM) véi do phan giai khong gian 20m, thanh 1ap cac ban do thanh phan bao
g6m ban dd do cao (Elevation), do doc (Slop), huéng dbc (Aspect), d6 cong (Curvature), mat do song sudi
(Stream density). Ban d chi sb thuc vat NDVI duoc trich xuét tir anh vé tinh Landsat 8 va Sentinel-2. Ban
d6 luong mua (Rainfall), nhiét do (Temperature).

Dt liéu luong mua, gio, do am, nhiét d6 duoc trich xudt tir co s& dit liéu Dai khi tuong thily van khu vuc
can nghién ctu.

2. Dir liéu sir dung va phwong phap nghién ciru
2.1. Dit li¢u sir dung

Do su xuét hién ctia chay rimg bi anh huong béi cac yéu td khac nhau véi cac twong tac phiic tap clia
chung. Tuy nhién, thong thuong cac yéu t6 duoc lya chon lién quan dén dia hinh, khi hau, dat dai va cac
hoat dong ciia con nguoi . Chiing toi da chon muoi yéu té anh huéng lam bién giai thich dau vao trong mo
hinh chay rimg trong nghién ciru nay dua trén dé xuét clia cac nghién ctru trude day trong tai liéu va y kién
cua cac chuyén gia. Cac yéu té nay bao gém str dung d4t, nhiét d6, mat do giao thong, mat do song subi,
lugng mua, d¢ cao, chi s6 d6 4m dia hinh (TWI), d6 déc, hudng déc, do cong va khia canh (Bang2.1)

Bang 2.1. Cdc nguon dit liéu dwoc sir dung dé ldp ban do Ao nhay cam chdy rieng

Hé s6 Ngudn Chay rung lién quan
MODIS (Hinh anh d¢ phan giai vira
phai Tram do quang phé) duoc thanh | Mdi twong quan giita cac dam chay lich st vi
1ap tir ngay 1 thang 2 nam 2007 tai | tri cua chung va dong luc, nhu mot chia khoa
Cuc Kiér_n lam, B Nong nghiép va cho cac ddm chay trong tuong lai
Phat trién Nong thon (Viét Nam)
Ban db hién trang sir | Ban do két cdu dét ty 1& 1: 50.000 ciia| Loai dét c6 anh huong dang ké dén sy xam
dung dét Viét Nam nhdp ctia nude
Mt d6 song Ban dd dia hinh quéc giaty 1€ 1: Su hién dién ctia cic con séng & bat ky khu

Dit liéu v& lich st chay
rung
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50.000 vuc nao gay ra lii lut
Luong mua, Nhiét do Tram khi tugng thily van Mot trong nhimg yeu t(,) quan trong dnh hutng
dén chay ring
Do cao ALOS - DEM PALSAR 30 m Cac khu vuc cao dgé{rlets 22; dong nudc voi cac
Chi s6 thuc vat NDVI | Anh vé tinh Landsat, Sentinel-2 Phan tich su xut hién ctia ddm chay
Do dbc ALOS - DEM PALSAR 30 m N6 anh hudng dén tdc do va luu luong nudc
D6 cong ALOS - DEM PALSAR 30 m Anh huong dén sy xam nhap bé mat.
Huong déc ALOS-DEM PALSAR 30m | 1O @nhhuong dén hutng cua dong chay va
4nh sang mat troi

a. Piém chay lich sir

Thu thép céc diém chdy lich str tir tram MODIS, tram nay c6é kha nang nhan va xa ly dir liu tir cac vé
tinh TERRA, AQUA, NOAA-15, NOAA-17 va NOAA-18. Chay ring da dugc phat hién va xu ly trong hé
thdng TeraScan tai tram thong qua NASA (National Aeronautics va Quan tri Khong gian) Thudt toan
ATBD MOD14 cho dit liéu MODIS (TERRA va AQUA) va Thuét toan NOAA (Co quan Quan ly Khi
quyén va Pai duong Quoc gia) cho cac cam bién khac. Trong nghién ctru nay, cac diém chay nam 2016 va
2017 da duoc trich xudt. Cac dam chay rimg nay da dugc kiém tra trong qua trinh thuc dia bang GPS don
vi va ban db dia hinh sb ty 1& 1: 25.000. Toa do ctia nhiing dam chay rimg nay sau do dugc nhap vao co so
dir liéu GIS (Hinh 2.9).

b. Ban dé hién trang sir dung ddt

Chay ring bi anh hudng boi nhiét dd nhung phu thudc vao cac yéu td khac nhu bé rong dia hinh va cac
loai hinh str dung d4t (LULC). Céc loai duoc xéc dinh cho khu vuc nghién ctru nhu dét rung ram, dat cay
bui, dat co, rirng ngap man dét rung, dét co ngép man, dat rung tréng, dét canh tac, dét tréng, mit nudc,
khu déng dén cu. Do d6, cac dic tinh ciia LULC 1a mét trong nhiing yéu té chinh trong du doan chay rimg
(Hinh 2.1).

¢. Mdt dé song sudi

La mot bién sb thiy vén, chiing t6i st dung mét do song dé dinh luong luong nudc bé mit va do Am
xung quanh trong khu vyc nghién ctru va anh huéng cia chung dén tinh nhay cam véi lra trén khu vuc
nghién ctru. Mat do song 1a tong chiéu dai song trong luu vuc thoat nudc chia cho téng dién tich cia luu
vuc thoat nude. Nhin chung, khu vuc c6 mat do song cao hon c6 d¢ nhay cam voi lira the‘ip hon cac 14n xuét
hién (Hinh 2.2)

d. Luong mua
Ban d6 luong mua (Hinh 2.3) duoc xdy dung dua trén tong lugng mua nam 2018. Nhing dif liéu nay

dugc cung cdp boi Trung tim Qudc gia vé Du bao Khi tugng Thuy van, Bo Tai nguyén va Méi truong Viét
Nam. Ban d6 luwong mua dugc ndi suy thong qua tram do mua cua khu vuc trong phan mém ArcGIS.
e. o cao

Dia hinh dugc coi 14 yéu t6 quan trong anh hudng dén chéy rimg vi dia hinh cac déc tinh anh huong dén
su phan bd cua tham thuc vat va khi hau dia phuong nhu toc do gio. Do do, Md hinh D cao K¥ thuét so
(DEM) da duoc tao ra béng‘céch st dung ban do dia hinh quoc gia tai ty 1€ 1: 25.000. Dua trén DEM, d6
dbc, khia qanh va chi s6 d6 am dia hinh (TWI) duoc trich xuat. 6 doc va khia canh da dugc chon vi dam
chay co thé di chuyén nhanh theo cac doc 1én nhung chdm hon & nhitng khu vuc cé d6 doc di xudng, nguoc
lai cac khia canh c6 thé anh huong dén toc d6 gio6 lan truyén ddm chay (Hinh 2.4)
f Do déc

Do dbc da duoc chon vi dam chay co thé di chuyén nhanh theo cac déc 1én nhung chdm hon & nhiing
khu vuc ¢6 d6 doc di xuong, nguoc lai cac khia canh cé thé anh hudng dén toc do gio lan truyén ddm chay
(Hinh 2.5).

g Ban do chi sé thue vt

L6p phu dét 1a mot bién sé khac ma chung t6i sir dung dé mé hinh héa sy xuét hién cia dam chay. Do
che phu dat la thuéc do cia rung, nong nghiép, dat ngdp nudc, bé mat khong tham nudce va céac loai dat
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khacloai trong canh quan. Lép phui dat thuong duoc sir dung nhu mot dai dién cho tinh dé chay cta canh
quan dé l1ap md hinh xac suat chay

h. Ban dé mdt do giao thong

Hoa hoan c6 thé dugc tao ra boi cac phuong tién di chuyén trén duong, tic 1a do tai nan giao thong vi
thé, rimg gan duong c6 kha nang bi chay cao hon. Con ngudi 1a mot yéu té anh huong dén xac suat dam
chay vi chiing c6 thé gy ra hoa hoan ngiu nhién, dic biét la gan khu vuc dong dan cu. Ngoai ra, ty 1é that
nghiép va diéu kién kinh té kém c6 thé dan dén viéc khai thac tai nguyén trong rimg, va hoat dong c6 thé
gdy ra hoa hoan ngau nhién. Do do, khoang cach dén cac con duong va khoang cach téi cac khu vuc dong
dan cu dugc sir dung bang cach dém mang luéi duong va cac khu vue déng dan cu thu dugce tir ban do dia
hinh ty 1€ 1: 25.000 (Hinh 2.10).

i.Ban do nhiét dé

Céc bién lién quan dén khi hau duogc lwa chon dé l1ap mo hinh tinh nhay cam véi lira la chi sb nhiét do
va han han hang nam. Nhiét do 1a mot bién quan trong dbi v6i du doan chay rimg vi anh hudng ctia n6 dén
d6 am ciia vat lidu, do d6 n6 la mot thong sb quan trong trong du bao chay. (Hinh 2.8).

2.2. Phwong phdp nghién ciru

Tir cac ban do thanh phan dua trén phuong phap GIS va viéc phan tich cac nhan té chiu anh huéng, s&
xdy dung dugc ban do canh bao nguy co xay ra chay rimg véi cac mirc do khac nhau tir khéng cé nguy co
xay ra dén mirc do nguy co xay ra cao nhét cho cac khu vuc trén dia ban nghién ctu. Tir d6 xay dung co
so dif liéu cho nghién ctru chay rimg két hop voi cudce khao st thuc dia voi GPS cam tay da duoc thuc hién
dé kiém tra va xac nhan két qua.

Dé xdy dung mot mo hinh dy doan chay rimg, diéu quan trong 1a can phai xéc dinh dugc nhing yéu tb
anh hudng chdy rirng. Mot chil y quan trong nita 1a viéc lua chon nhiing yeu td anh huong chay rung thay
dbi tiry theo cac didc diém khac nhau cac khu vuc nghién clru va dit liéu sdn c6. Theo do, tong s6 11 yéu td
thanh phan anh huéng duoc lya chon trong nghién ctru nay gdm sir dung dét, mat do séng sudi, luong mua,
nhiét do, do cao, chi sé d6 4m dia hinh (TWI), do déc, hudng déc, do cong va khia canh), lich str chay riing
(diém chay chiét xuat tir tram MODIS). Céc ban d6 thanh phan nay dugc xay dung tir dit liéu anh vién tham
va dit liéu ban do dia hinh, luong mua thu thap duoc & tinh va duoc xay dung bang phan mém ArcGIS.

Ban d6 NDVI (Hinh 2.7) duoc 1ap tir anh vién tham thu duorc tir luu trit USGS (c6 tai http://earthexplorer.

usgs.gov) di duoc sir dung dé tinh NDVI bang cach sir dung phuong trinh nhu sau:

NDVI = (NIR - RED) / (NIR + RED) 2.1
V6i anh Landsat 8, kénh cén hong ngoai va kénh dé tuong tmg 1a Kénh 5 va Kénh 4.
Cac ban dd nhiét do, lugng mua cho huyén Ky Son (ndm 2018) dugc lap tu sb liéu dang bang lay tir

Trung tdm khi tuong thiy van. Tir Ban dd dia hinh ty 1& 1: 25 000, xay dung goi co sé dif liéu theo so dd
2.1.

| Ban dd dia hinh sd \

X

| Xay dung cac 16p thong tin \
N
Dia hinh | Giao thong | Thuy hé ‘ Déan cu ‘ Ranh gidi ‘ Thuc vt

v

‘ Chuan hoa cac 16p thong tin va thudc tinh |

v

‘ Kiém tra dir liéu khong gian - thugc tinh |

Vv

\ Ban dd thanh phan |

So dé 2.1: Quy trinh thanh ldp cdc Ban do thanh phan
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Céc ndi dung cta ban db dia hinh dugc chuan hoa vé hé quy chiéu, cac thirc mé ta bang cac mo hinh dit
liéu khong gian, chuan vé ndi dung co sé dit liéu. Tu DEM ta dugc cac ban do B9 cao, B9 doc, Huong doc,
Do cong, chi s6 d¢ am dia hinh.

2.3 Cdc két qua
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3. Théo lugn

Dit liéu stir dung tir cac ban dd dia hinh, ban db cac 16p phu/str dung dét, s6 lieu luong mua, nhiét d va
NDVI tinh tlr cac anh v¢ tinh thu thép dugc. Qua trinh xtr Iy dir li€u tir cac dit liéu thu thip dugc ra cac san
phdm CSDL thanh phén cta 11 yéu té duoc tién hanh theo qui dinh vé cu truc, chuan ciia CSDL céc thanh
phan voi d6 chinh xac dam bao cac yéu cau dat ra. Cac CSDL sau xdy dung 1a yéu té ddu vao dé chay mo
hinh du bao nguy co chay rimg nén phai theo ding chuan qui dinh. Cac két qua da dugc chay thir kiém tra
va dang cho cac két qua khao sat thuc dia dé danh gia do chinh xac két qua mé hinh thu dugc truée khi
cong bd két qua du bao nguy co chay rimg & huyén Ky Son, tinh Nghé An.

4. Két luan

Nghién ctru nay da dé xuét mot khung méi dua co sé dit liéu GIS phuc vu thanh 1ap ban dd nguy co
chay rumg tir 11 yéu t6 thanh phan anh huéng duoc lua chon trong nghién ctru nay gdm st dung dit, mat
do song subi, lwong mua, nhiét d9, d6 cao, chi s6 d6 4m dia hinh (TWI), d¢ déc, hudng dbc, do cong va
khia canh, lich sir chay rimg (diém chay chiét xuat tir tram MODIS). Céc ban db va CSDL sau khi chuén
héa da duoc danh gia dam bao do chinh xac dé c6 thé phuc vu viéc xdy dung mé hinh du bao nguy co chay
ring.
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Construct and standardize component databases for forest fire risk
prediction
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ABSTRACT

The risk of forest fire has happened more often in recent times due to prolonged extreme hot weather and human
awareness of fire prevention and fighting. Building forest fire risk prediction models using geospatial data and GIS
technology brings about high efficiency in modernity and confirmed accuracy. In order to get highly reliable model
results, the component databases used to build the model need to ensure the required structure and accuracy. Therefore,
this article mentions the development and standardization of component databases to run forest fire risk prediction
models to support forest fire prevention and fighting management in Vietnam. The specific databases in this article are
Ky Son district, Nghe An province, including: slope, elevation, land-use factors, vegetation index, road distance to
residential area, temperature, wind speed and precipitation were collected from various geospatial data sources and
standardized into a database based on GIS technology. Hotposts were also collected and verified at field and
standardization are used to evaluate the accuracy of the model built from the component databases.

Keywords: Forest fire risk, GIS, NDVI, database, standardization.
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Ung dung m6 hinh thay luc va GIS x4y dung ban db
hiém hoa ngap lut khu vuc ha luu song Ca

Duong Anh Quéan'’, Truong Van Anh?, Bui Ngoc Quy', Pham Van Hiép', Nguyén Danh B¢,
Lé Thi Nga', Tran Thi Mai Anh®, Truong Xuan Quang?
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2 Truong Dai hoc Tai nguyén va Méi truong
3 Truong Pai hoc Nong Lam Thai Nguyén

TOM TAT

Lu lut 13 thién tai thuong gap nhat tai Viét Nam, day cung la mot trong nhing dang dang thién tai gdy nhiéu thiét hai
v& ngudi va tai san. Céac luu vuce séng thude cac tinh mién Trung c6 thé coi 1a tam diém cua I lut, theo théng ké vao
nam 2018, 1ii lut tai khu vire nay 1am 218 nguoi chét va thiét hai kinh té khoang 20 nghin ti ddng. Chinh vi vdy, cong
tac phong, chdng thién tai tai khu vuc nay ludn 1 nhiém vu quan trong ciia chinh quyén va nhan dén tai day. Trong
cong tac phong chdng thién tai, viéc 1ap k& hoach phong chéng rui ro thién tai luon dugc dat 1én hang dau, trong dé,
cong tac danh gia, du doan thién tai ndi chung va i lut néi riéng trd nén cuc ky quan trong. Viéc danh gia hiém hoa
1d lut dugc tién hanh bing nhidu phuong phap khac nhau nhu 1ap mé hinh thiy luc, giam sit bing cong nghé vién
tham, mo hinh hoa bang cac hé théng GIS hoac giam sat 1t dya theo cac cam bién thoi gian thuc... Trong cac phuong
phap trén, mdi phuong phap du co cac wu nhuge diém nhit dinh, nghién ciru nay dua ra su két hop giita viéc ung
dung md hinh thuy Iyc va ky thust GIS dé thanh 13p cac ban do hiém hoa i phuc vu cho cong tic danh gia rui ro
thién tai. Vung nghién ctu dugc lya chon 1a ha luu song Ca. Nghién ctu dugce tién hanh dua trén viéc 1ap mo hinh
thuy luc ctia khu vuce ha luu song Ca trén b phan mém MIKE vai 4 kich ban lii chinh véi xac xuét 10%, 5%, 2% va
1% tuong tng vaéi chu ky 1d 10,20,50 va 100 nam. Dya trén Kkét qué cia md hinh thuy luc, cac kich ban 1i dugc
chuyén thanh cac ban dd kich ban 1d trén GIS va téng hop dé tao thanh ban dd hiém hoa 1d. Theo do, két qua cua
nghién ciru 14 ban db hiém hoa Iii trén khu vuc song Ca véi cac dir liéu théng ké. Nghién ciru cho thdy viéc két hop
mo hinh thiy luc va GIS xdy dyung ban dd hiém hoa 1ii 14 rdt nhanh chong, chinh xac va d& img dung trong cong tac
danh gia i ro thién tai néi chung va déi voi 1 lut noi riéng.

Tir khéa: danh gia hiém hoa, 1 lut, GIS, mé hinh thuy luc, MIKE

1. Mé dau.

Li lut 1a mot trong nhitng dang thién tai nguy hiém nhét xay ra tai Viét Nam (Trin va nnk, 2015).
Panh gia hiém hoa 1ii lut 1a mot cong tac quan trong, dac biét 1a véi cac khu vuc nam dudi ha luu cac
song, ven bo bién noi ma dan cu, co so ha tang va kinh té déu c6 nguy co anh huong do ngap lut boi mua
16n thuong luu va triéu cudong. Bude diu tién cho moi nghién ctru dénh gia vé hiém hoa Iii lut 1a xac 1ap
cac kich ban i lut. Mot tran i thiét ké 1a mot tran 1ii trén 1y thuyét co thé 1a dwa trén mot trong hai
phuong phap thiét ké bao gdm: phan tich tan sudt lii (FFA) va phén tich mua rao-dong chay
(RRA), (erght va nnk., 2015). Phuong phap dau tién thiét ké tran Iii dua vao phan tich thdng ké cac dir
lidu quan tric dong chay Phuong phép nay thuong duoc ding dé xac dinh dong chay tdi da tai mot diém
trong mo hinh thiét ké 1. Phuong phap thir hai thiét ké mot tran 1ii bang cach wéc tinh dong chay tran dua
trén phan tich sb lieu quan tric mua trén luu vuc, do vay né dugc dung dé xac dinh murc d6 t6i da va ché
do6 thuy van ciia mot trén .

Déi vai cac qubc gia phat trién nhu My va cac nuée chau Au, phuong phap FFA duoc sir dung rong rai
trong thiét ké 1ii voi diéu kién hé thdng céc tram quan tric dong chay hét sirc day dic, bao phii hoan toan
cac dia diém trén Iuu vue song (UK Centre for Ecology & Hydrology,1999; Nathan va Weinmann, 2019;
Castellarin, 2010). Tuy nhién, v6i cac quoc gia dang phat trién nhu Viét Nam, viéc sir dung FFA c6 thé
dua dén céc sai 1éch do dir liéu quan tric khong ddy du vé ca do phu khong gian va thoi gian. Trén thuc té,

* Tdc gia lién hé
Email: duonganhquan@humg.edu.vn
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nhiéu tac gia da xac minh dugc RRA cho ké qua tét hon FFA véi cac luu vuc c6 it tram quan tric
(MCKerchar aMacky, 2001; Calver, Stewart va Goodsell, 2009;).

Tai Viét Nam, mot s tiéu chudn thiét ké ki thuat duoc ban hanh trong linh vuc thiét ké 18 nhu TCVN
9845:2013 (Tinh toan cac déc trung dong chay lii) va TCVN 7957:2008 (Mang ludi va cong trinh bén
ngoai) déu twong déi kho tiép can dé phan tich hiém hoa lii trén pham vi luu vuc séng. Ca hai tiéu chuan
nay déu tuong dbi kho tiép can dé phan tich hiém hoa lii trén pham vi luu vuc song. Trén thuc té, viéc
thiét ké 1ii thuong duoc xac dinh bang cach sir dung mot su kién bdo lut dd xay ra trong qua khir dé tham
khao va mé rong vai cac tan suat thiét ké voi chu ky lap lai 10, 20, 50, 100 nam tiy theo muc dich ciia
nghién ctru. Tuy nhién, bdo 1a mét su kién hiém khi xay ra lap lai nhu nhau tai cung mot dia diém, theo
do, lugng mua trén toan luu vuc chinh la nguyén nhan chu dao cua cac tréan i lon.

Hiém hoa, theo Uy ban lién chinh phii vé bién ddi khi hau - IPCC (IPCC, 2001;(IPCC 2014), dugc cdu
thanh tir cuong do, dia diém va tan suat. Theo d6, viéc xac dinh hiém hoa lii can duoc xac minh khong chi
cuong do, vi tri i ma bao gdm ca tan suét lii. Viéc két hop cac yéu td trén dé xac dinh hiém hoa lii khong
dé dang, nhiéu nha nghién ctru ung dung GIS dé két hop céc yéu t6 trén. Bai bao nay dua ra quy trinh xac
dinh hiém hoa lii bang phuong phap két hop gitta mé hinh thity luc va ung dung GIS. Quy trinh nay duoc
thuc nghiém trén luu vuc song Ca.

2. Khu vuc nghién ctru

Luu vuc séng Ca la mot trong nhitng luu vuc 16n nhét tai Bic Trung B, ddy la mot luu vuc qudc té co
dién tich 1a 27,200 km? véi do dai 531 km ,trong do6 phia lanh thd Viét Nam chiém 17,730 km? (65.2%
tong dién tich luu vuc). C6 ngudn gde tir nui Muong Khut va Muong Lap (1.800 - 2.000 m) tai CHDCND
Lao, luu vuc chay theo huéng tay béc - dong nam qua ba tinh Thanh Héa, Nghé An va Ha Tinh truéc khi
chay ra bién Dong qua cira song Cira Hoi. Miia mua tai luu vuc séng Ca kéo dai tir thang 5 dén thang 10 &
thuong ngudn va tir thang 8 dén thang 11 & ha luu. Hang nam, luu vuc nhan duoc lugng mua trung binh
1100 + 2500 mm, tuy nhién phan b khong déu theo khong gian. O cac khu vuc phia dong cia day nui
Bic Truong Son nhu thugng ngudn song Hiéu, séng La va séng Giang, lugng mua trung binh hang nam
c6 thé 1én téi 2000 + 2400 mm.. Tuong tu nhu vy, dong chay hang nam phéan bd khong déu theo khong
gian, dao dong tir dudi 20 1/s.km2 dén trén 80 1/ s.km2 & phia dong cua day nti Bac Truong Son Mia mua
kéo dai tir thang 5 dén thang 10 & thugng ngudn va tir thang 8 dén thang 11 & ha luu.

Hoang Ss (Viet Nam)

4

Truromg Sa (Vit Mam)

Hinh 2.1. Ha luu séng Ca.
3. Dir liéu va phwong phap
3.1. Dit liéu
Dt liéu duoc st dung trong nghién ctru bao gdm: )
Céc dir liéu thong ké vé khi tuong, thily vén tai cac tram quan tréc trong luu vuc song Ca tir 1987-2017

Dir liéu dia hinh 1:10000 va 1:5000, dir liéu mt cit song duogc thu thap tir 2001-1014
Dt liéu hién trang st dung d4t nam 2015.
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Dir liéu ban db vé ha ting phong chdng thién tai: dap, cong, tram bom, hé thong dé, ke...tir dir lidu cia
Téng cuc phong chdng thién tai 2017.

Dir liéu ban d6 vé co sé ha tang giao thong va cac cong trinh 16n duoc thu thap tir ngudn open street
maps 2017.

3.2. Phwong phdp xdy dung mé hinh thiiy luc

Phuong phap duoc sir dung dé xay dung mo hinh thuy luc trong danh gia hiém hoa lii la tng dung
phuong phap RRA. Tur cac dit li€u lugng mua dugc thu thap dua trén cac tram do trong luu vuc, céc tinh
toan tan suét dugc dua ra cho cac thoi doan mua tir 10 phit toi 72 gio trén cac luu vuc con. Qua trinh xay
dung mo hinh thiy luc dugc xac dinh theo minh hoa dudi (Hinh 3.1):

Xac dinh cac tiéu lwu vuc
Thiét ké mua

Thiét ké diéu kién bién

Thiét ké cac kich ban

Hinh 3.1. Quda trinh xdy dwng mé hinh thuy luc

3.2.1 Xdc dinh cdc tiéu luu vic

Dé xac dinh bién trén va bién khu giita, nguoi ta thuong tng dung cac mé hinh mua rao - dong chay dé
tinh dong chay vao va cac nhap luu va chi luu trong céc tiéu luu vuc 6 lién quan. Trong nghién ctru nay,
céc tiéu luu vuce duoc xac dinh dya trén céc tiéu chi sau: (1) Cac cong trinh thuy loi chinh trong hé thong
nhu cac ho chira thity lgi, ho chira thity dién va cac nut phan chia; (2) Luu luong tir cac diém phan luu va
nhap luu trén mang ludi séng; va (3) Dién tich bién nhap luu cia cac song dugce tinh bang 20% tong dién
tich Iuu vuec.

Dé phan tich Iii, mod hinh thuy dong luc 1D duoc thiét 1ap cho phan dudi cua luu vuc tir sau cac hd
chura ra bién. Hon nita, dong chay nhép luu tir cac luu vuc phu khac doc theo mang ludi séng chinh can
dugc tinh toan. Theo tinh toan ctia nghién ciru, toan b luu vuc séng Ca dugc chia thanh 27 tiéu luu vuc.

3.2.2. Thiét ké mua

Trong nghién ctru nay, cac duong cong IDF dugc s dung dé xdy dung cac tran mua thiét ké, trong do
16p nuéc mua duoc sir dung thay vi cudong do mua dé d& dang hon trong céc giai doan sau, tinh theo
phuong trinh (3.1)

h=axt" (3.1

Vi h 1a 16p nu6c mua (mm) véi thoi doan mua t; a, n 14 cac thong s6 tinh tir chudi dir liéu; va i = h/

t la cuong d6 mua.

3.2.3 Xdc dinh cdc diéu kién bién

Khi chay mé hinh thily luc, cac dudong qua trinh 1ii thiét ké da duoc str dung lam dau vao (cac diéu kién
bién trén va bién khu giira) c6 thé bi bién ddi do truyén lii trong song va cac bai ngap lii va viing ngap lut
ven song, tao ra cac hinh dang gidng véi cac quan tric thuc té hon.

Bién dudi str dung muc nudc triéu thuc do tai Ctra Hoi. D6i v6i cac truong hop mé phong kich ban, gia
tri muc nudc bién tdng hop lién quan dén mé hinh va duge xéac dinh la chu ky triéu cao; trong mot s6 kich
ban, muc nudc bién co thé lam gia ting cac gia tri nuoc dang do bao dugc lay tir cac tinh toan trude do.
Trong nghién ctru nay, mot duong cong tan suat ctia muc nudc bién trong thoi ky nude dang do bio duoc
lay theo tiéu chuan Viét Nam TCVN 9901: 2014 d6i véi cong trinh thiy loi - Yéu cau déi véi thiét ké dé
bién.

3.2.4. Xady dung cdc kich ban lii

Céc kich ban duogc xay dung trén co sé két hop gitra cac tran mua 1on thiét ké va cac truong hop muc
nudce trieu nhu bang dudi day
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Bang 3.1. Cac kich ban trong diéu kién hién tai

Kich ban Ché d6 mo phéng RP (Tén suat) | Diéu kién bién ha luu (muc nudc bién*)
1 Dong chay khong on dinh | 100 nam (1%) 20 nam (5%)
2 Dong chay khong 6n dinh | 50 nam (2%) 20 nam (5%)
3A Dong chay khong 6n dinh | 20 nam (5%) 10 nam (10%)
3B Dong chay khong 6n dinh | 20 nam (5%) 100 nam (1%)
4A Dong chay khong on dinh | 10 nam (10%) 10 nam (10%)
4B Dong chay khong on dinh | 10 nam (10%) 100 nam (1%)

(*): muec mede bién thiét ké dwoc ldy theo TCVN 9901:2014 vé thiét ké dé bién

Sau khi x4c dinh duoc kich ban va cac thong s6, mo hinh thiy luc duoc thuc hién trén bd phan mém
MIKE. Céng viéc nay bao gom:

- Thiét 1ap md hinh 1D trén MIKE 11

- Thiét 1ap md hinh 2D trén MIKE 21

- Két hgp md hinh MIKE 11 va MIKE 21 dé tao thanh MIKE FLOOD.

- Hiéu chinh kiém dinh mé hinh thity luc bang mé hinh thiy van MIKE NAM

3.3. Ung dung GIS két hop két quai mé hinh thiiy liec dé xdc dinh hiém hoa Ii.

Sau khi xac l14p mo hinh thiy luc va chay thir, higu chinh, cac kich ban lii duoc chuyén tir bd phan
mém MIKE sang dinh dang shp bao gém cac polygon luéi tam giac chtra thong sé muc nuée ngap 16n
nhat. Cac polygon nay dugc chuyén thanh ban d mirc nudc ngap théng qua qua trinh ndi suy diém tam
tam giac. Cac kich ban lii dugc két hop bang cong cu phan tich khong gian theo phuong an két hgp nhu
trong bang sau:

Bang 3.2. Phdn cdp hiém hoa lii

Kich ban 3A | Gia trj 16n nhat cta | Gia tri 16n nhét cia

r . an1:R . . o : \
Muc d hiém hoa | Kich ban 4A (10%) | 550, i3y thép) | kichban2.4B | kich ban 1, 3B

HO (Khéng hiém hoa) Khu vuc khéng bi lut
H1 (Hiém hoa thip) 0 <Mirc ngap <1 m| Khu vuc bi lut
H2 (Hiém hoa trung 0 <Muc ngép < 1

binh) m Muc ngap > 1 m

H3 (Hiém hoa cao) |0 < Muc ngép < 1 m| Mirc ngap > 1 m

H4 (Hiém hoa rat cao)] Mirc ngdp > 1 m

Két qua cudi cung 1a ban d6 hiém hoa lii dugc phan muc tir mirc thap, trung binh, cao va rat cao.
4. Két qua va thao luan.
4.1. Két qui mé hinh thiiy e

Mo hinh thily luc cho ra két qua bao gdm: mé hinh thuy luc va dir liéu do sau ngap. Két qua mé hinh
1D va md hinh 2 D: 14 cac mang ludi thuy luc dugc xay dung nhu hinh dudi:

"nla'nr Vit @1 [Bakn e Mo2 ey mb tipimm w2 Shomsieea 200000 welon | [ [ - \‘ _ [ o] - [

nnnnnnn

nnnnnnn

nnnnnnn

mm

-------

smm

Mang luéi tinh todan mé hinh 1D Mang ludéi tinh todan mé hinh 2D
Hinh 3.2. Két qua xdy dung mo hinh thuy lyc
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Mo hinh 1D xdy dung dugc mang luéi thily luc bao gdm 12 con séng va 320 mit cit ngang dam bao
viéc xdy dung mé hinh chinh xac. M6 hinh nay ciing mé ta hé thong cac cong trinh thity lgi 1on ciing nhu
cac duong giao thong chinh ciia khu vuc nghién ciru. M6 hinh 2D dugc tinh toan chi tiét hon véi khu vuc
ha du séng Ca bao gébm day du cac duong giao thong, cong va cac cong trinh thuy loi.

Dir liéu d¢ sau ngap bao gdbm mang ludi cac tam giac voi thong tin do sau ngap 16n nhét bao gém 6
kich ban duogc thanh 1ap cho 2017. Céc dif liéu nay dugc ndi suy trong GIS va trinh bay dudi dang cac ban
d6 d6 sau ngap nhu sau:

Ban dd mirc nwére ngdp theo kich ban 1(1%) Ban dé mirc nuéc ngdp theo kich ban 2(2%)

sss100 s st ssson 20000 sasomn

= - o
Cha giai 2o : } Chu giai
Mrc ngdp (m) N\t » L . P Mirc ngdp (m)

w ‘ 1 = [ >0-05

‘adone
secann
T

so30m
0200

a b
Ban d6 mire nwrée ngdp theo kich ban 3A(5%) Ban d mirc nwée ngdp theo kich ban 3B(5%)
] i L Ll o Lo Lo
[ Lwong oni T3 4 Chu giai Chii giai
A\'s'\ﬂ,\ i ngap (m) M ngdp (m)
- A [ ]>0-05 [ 1>0-08
4 \ mmmos-1 B 0s-1
1S -5
sz B s-2
B :-zs |2 [ EE TN
T M -zs ] . -es i

Nghi Xusn Nghi Xuén

s

sashno,

Bin d& mure nde ngdp theo Kich ban 4A(10%) Ban dé mirc nuwérc ngdp theo kich ban 4B(10%)

i o oo [ s saa
3 Chi giai
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Cha giai
Mis ngdp (m)
]120-05
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Hinh 4.1. Két qua cdc kich ban lii tir mé hinh thiy lec (a, b, ¢, d, e, ftiwong teng véi cdc kich ban 1, 2, 34,
3B, 44, 4B,) theo dit liéu nam 2017
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4.2. Bin db hiém hoa Ii.

Ban db hiém hoa lii dugc xay dung dua trén cac ban db dir liéu mirc nude ngap (6 kich ban) tir mo hinh
thuy Iuc két hop trong GIS theo bang phan cap 3.2.va duoc trinh bay nhu hinh 4.2:

Ban db hiém hoa I ha lwu séng Ca

555000 570000 585000
n L

| chu giai

| Mirc @ hiém hoa I

1 - Low/Thap

l:] Moderate/Trung binh
High/Cao

% - Very high/Rét cac

- 1
N
Nghi Xuan A
01285 5Km

rgu.r"‘“ﬁ»a..\/\‘/_,\ O

T
2065000

g- éng Linh( i [ _%
;-// & W,Z ?
* % Léc Ha
3 o T g N
AT A Y > AP
V@ Quangh. )} 'y (L ¥ & Bhach Hg'?""} paly

) T
555000 570000 585000

Hinh 4.2. Két qua ban dé hiém hoa lii ha leu song Cd thuc 62017
Téng dién tich dat ndm trong khu vuc hiém hoa lii 12 35956.86 ha, cu thé dugc théng ké theo bang 4.1.
Bang 4.1: Théng ké dién tich hiém hoa lii ciia ha lwu séng Ca

Muic hiém hoa Dién tich (ha)
Rét cao 17367.07
Cao 3332.97
Trung binh 2200.64
Théap 13056.18

Ban d6 hiém hoa lii cho thay khu vuc ¢6 hiém hoa ngap lut 16n nhat cia ha luu séng Ca bao gdm céac
huyén Puc Tho, Hong Linh ctia Ha Tinh va Hung Nguyén, Nam Dan cia Nghé An. Két qua ciing cho
thay hiéu qua cia hé thong dé song Ca trong viéc han ché 1 lut.

5. Két luan

Két qua nghién ctru cho thdy, viéc ung dung GIS két hop voi mé hinh thay luc dé xay dung ban do
hiém hoa lii mang lai nhiéu tiém nang trong cong tac danh gia thién tai dac biét dbi voi lii & cac luu vuc
song. Két qua nay co thé duoc ap dung trong cac nghién ctru vé 1 lut tai cac luu vuc song tuong tu.

Su két hop cua GIS v6i mé hinh thuty luc cho thay kha nang két hop da nganh ciia cong nghé GIS. Viéc
Kkét hop GIS mét cach rong rdi voi cac cong cu, nghién ciru cia cac nganh khoa hoc khac dem lai nhiéu
hta hen trong tuong lai d6i voi nghién ctru khoa hoc trai d4t noi chung va GIS néi riéng.

Loi cam on

Bai bao dugc thuc hién trong khuén khd dé tai nghién ctru khoa hoc cép c& s6 ma sb T20-11, Pai hoc
Mo - Dia chat.
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Intergrated hydraulic model and GIS in flood risk mapping - a case
study in downstream of Ca river

Duong Anh Quan', Truong Van Anh?, Bui Ngoc Quy!, Pham Van Hiep!, Nguyen Danh Duc!,
Le Thi Nga', Tran Thi Mai Anh3, Truong Xuan Quang?

! Hanoi University of Mining and Geology
2 Hanoi University of Nature Resources and Environment
3 Thai Nguyen University of Agriculture and Forestry

ABSTRACT

Flooding is the most common natural disaster in Vietnam, it is also one of most damage disaster, causing many losses
of life and property. The river basins of the central provinces can be considered as the intensity area of floods,
according to statistics in 2018, floods in this area caused 218 deaths and economic losses of about 20 trillion VND.
Therefore, natural disaster prevention and control in this area has always been an important task of the government
and people here. In the prevention of natural disasters, disaster risk planning is always at the forefront, in which the
assessment and prediction of natural disasters in general and floods in particular become extremely important. Flood
hazard assessment is carried out by various methods such as hydraulic modeling, remote sensing monitoring, GIS
modeling or flood monitoring based on time sensors. actually ... In the above methods, each method has certain
advantages and disadvantages, this study offers a combination of the application of hydraulic modeling and GIS
techniques to create flood hazard maps using for disaster risk assessment. The study area is the downstream of Ca
river. The study was conducted based on hydraulic modeling on the MIKE software suite with 4 main flood scenarios
with probability of 10%, 5%, 2% and 1% corresponding to the return period of 10, 20, 50 and 100 years. Based on the
results of the hydraulic model, flood scenarios are converted into flood scenario maps on GIS and synthesized to
create flood hazard maps. Accordingly, the result of the study is a flood hazard map. Research shows that combining
hydraulic model and GIS to create flood hazard map is very quick, accurate and easy to apply in disaster risk
assessment in general and for floods in particular.

Keywords: hazard assessment, flood, GIS, hydraulic modeling, MIKE.
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E HOI NGHI TOAN QUOC KHOA HQC TRAI AT
EARTH SCIENCES AND VA TAI NGUYEN VOl PHAT TRIEN BEN VNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Thanh 14p ban db bé mat khong thim sir dung dir liéu anh vé tinh
Sentinel-2 & khu vuc thanh phd H6 Chi Minh

Pham Vin Tung"", Nguyén Van Trung?, Vi Xuan Cudng', Nguyén Vian Son®
! Truong Pai hoc Tai nguyén va Moi truong thanh phé Ho Chi Minh, Viét Nam
2 Truong Pai hoc Mo - Dia chat, Viét Nam
3 Chi nhdnh Van phong Pang ky dat dai qudn Ninh Kiéu, thanh phé Can Tho

TOM TAT

Thanh phd Hd Chi Minh 14 d6 thi 16n ¢6 téc do do thi héa nhanh & nudc ta. Theo d6, bé mat khong thim duoc coi 1a
chia khoa dé xac dinh qua trinh do thi hoa, sy phat trién bén vimg, va phuc vu quy hoach va quan ly do thi. Thanh lap
ban d bé mat khong tham sir dung anh vé tinh 1 phuong phap hiéu qua cho pham vi rong 16n va dam béao do tin cay.
Trong nghién ctru nay, dif liéu anh Sentinel-2 thu dugc trong nam 2020 da dugc s dung dé phén loai thanh bén 16p
pht bé mit bao gdm nudc, thuc vat, dit trdng va bé mat khong thim sir dung thuat toan phéan loai KNN (fuzzy K-
Nearest Neighbors) trén phin mém eCognition. Nghién ciru sé tap trung vao danh gia két qua phan loai cac 16p phu va
bé mat khong thdm dé khang dinh tinh hiéu qua va do tin cdy ciia phuong phap thuc hién. Dién tich cua bé mat khong
thdm nam 2020 1a co s& dé so sanh vai cac dién tich bé mit khong thdm cla cac nam trude do cung cép duoc sy mé
rong dién tich bé mat khong tham trong qua trinh do thi héa ¢ thanh phd 16n nhat nudc ta giup cho cac nha qui hoach
thanh phé dua ra cac chinh sach qui hoach phat trién bén viing do thi.

Tir khoa: Thanh phd H Chi Minh, do thi hoa, bé mat khong thdm, Sentinel-2, phan loai KNN.

1. Pit vin dé

Bé mit khong tham nudc 1a cac vat liéu ngan can sy tham nhap clia nudc vao dat nhu hé thong giao
thong, mai nha, bai dau xe, v.v... B& mat khong thdm 1a mot chi sé quan trong sir dung danh gia mirc do do
thi hoa va céac tac déng cua cac h¢ sinh thai (Arnold Jr & Gibbons, 1996; Schueler, 1994). Mot s6 nghién
cliu trudce day cho thay su thay doi dién tich bé mat khong thAim (BMKT) c6 lién quan dén sy anh huong
dén thuy van, cdu trac sinh canh, chét lugng nudc va da dang sinh hoc ciia hé thdng thily sinh (Schueler,
1994).

Trong nhing nam gan ddy co rat nhiéu ky thuat chiét tach bé mat khong tham da dugc phat trién, tir cac
phuong phap phan loai theo huéng dbi tuong sir dung cac hinh anh c6 do phan giai khong gian cao dén ky
thuat dudi diém anh (Sub-pixel), phan tich mé hinh phan tich hdn hop phd (SMA-Spectral Mixture Analyze
model family) va mé hinh héi quy sir dung anh c6 do phan giai khong gian trung binh hogc thap. Viéc lap
ban do bé mit khong thim nudc da duge ap dung & cac quy mo khac nhau tir dia phuong, khu vuc dén quéc
gia hoic toan cau (Lu et al., 2014). Hau nhu cac nghién ctru trude day da ap dung thanh cong cho khu vuc
thanh thi (Lu et al., 2014). Néu cac phuong phéap phan loai truyén thong trén mdi diém anh chang han nhu
phan loai xac xuat cuc dai c6 kha nang phan loai cac 16p s dung dét / 16p pha mat dat (LULC-Land
Use/Land Cover), két qua phan loai nhan duoc thuong c6 do chinh xac rét thap ddi voi cac ving do thi. Boi
véy, phuong phap phan loai mém c6 chinh xac cao hon dugc lwa chon dé phuc vu chiét tach bé mat khong
tham cho khu vuc nghién ctru do thi.

Viéc nang cao do chinh xac phan loai d4t do thi 1a mot van dé quan trong trong cac nghién clru trude day
vé vién tham (Lu & Weng, 2004). Cac phuong phap tiép can khéc nhau da duoc ap dung, bao gom ca viéc
két hop dir liéu dia ly, dir liéu diéu tra dan sb va dic trung cAu triic hogc thong tin phd cta anh vién tham.
Ngoai ra dé nang cao do chinh xac ctia qua trinh phan loai anh, cic kién thirc chuyén gia, phuong phap phan
loai mo va su két hop dir liéu anh da bd cam da dugc sir dung trong cac nghién ctru. Tuy nhién, viéc phan
loai d4t d6 thi vAn la mot kho khin trong truong hop céc dir liéu vién tham c6 do phan giai trung binh va
thap do su 14n pho trong mot diém anh va 1an pho giita cac loai I6p phu trén miat dat khac nhau.

* Tdc gia lién hé
Email: pvtung@hcmunre.edu.vn
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Phuong phap phén loai diém anh (Per-pixel) chi xur Iy thuan tuy hinh anh timg diém anh cu thé, trong
khi d6 phuong phap phan loai dudi diém anh xir 1y dinh lugng nhiéu 16p déi twong trong mdi diém anh don.
Phuong phap phén loai dudi diém anh tao ra cac anh thanh phan véi cac gia tri pixel liy tir phan nguyén
hodc phan du ctia diém anh c6 chtra thanh phan mdi 16p ddi twong (Quintano et al., 2012). i véi cac diém
anh khong bi 13n phd, phan tich hdn hop phd (SMA) cho dén nay la phuong phap phd bién nhét trong s6
cac phuong phap phan loai dudi diém anh. Viéc phan tich hdn hop phé tuyén tinh (LSMA-Linear Spectral
Mixture Analysis) va phan tich hdn hop phé da mau (MESMA-Multiple End-member Spectral Mixture
Analysis) da duoc chimg minh la phuong phép hitu higu dugc sir dung dé chiét xuat thong tin bé mat khong
tham tir cac anh vé tinh Landsat. Tuy nhién, viéc lya chon cac thanh phan mau dong nhét phil hop van la
thach thtc 16n nhét trong phuong phap LSMA (Lu et al., 2011; Weng & Hu, 2008; Wu & Murray, 2003).

Zadeh (1965) d gi6i thiéu khai niém phan loai mo dé mé ta va dinh luong su khong chinh xac. Phuong
phap phan loai m¢ da thu hut dugc sy quan tim ngay cang tang ddi véi viéc phan loai dudi diém anh, va
trong chiét tach thong tin bé mat khong tham (Cao et al., 2012; Hu & Weng, 2011; Lizarazo, 2010; Tang et
al., 2007). Phuong phap phan loai mo tao ra két qua chinh xac hon so véi phuong phap LSMA déi vai khu
vuc c6 mat do dan cu cao va mat do dan cu thap (Tang et al., 2007). Phuong phap phan loai fuzzy-SMA da
dugc dé xuét trong cac nghién ciru trudce do, trong do gia tri trung binh md va hiép phuong sai mo dugc lay
tir cic mau giam dinh thong qua phan tich hdn hop phd (SMA), trong khi gié tri cac hang s6 duoc sir dung
trong phan loai mo truyén thong (Tang et al., 2007; Zheng et al., 2014).

Ngoai ra, chi s6 IBI (Index Based Built-up Index) ldy tir anh Landsat duoc tinh toan tir chi s6 SAVI (Soil
Adjusted Vegetation Index), MNDWI (Modified Normalized Difference Wate Index) va NDBI
(Normalized Difference Built-up Index) (Lu et al., 2011). Chi s6 bé mat khong tham ISI (Impervious
Surface Index) dugc tinh toan tir 4 kénh phd ciia anh SPOT-5 (Pairman, 2010). Day 1a mot vai nghién ctu
tinh toan chi s dat xay dung va bé mit khong tham truc tiép tir anh nhung do chinh xac phu thudc hoan
toan vao ngudng dugc chon dé chiét tach duoc bé mat khong thim. Do vay phan loai huéng déi tuong KNN
v6i viing mau tryc tiép s& khic phuc duge su lwa chon ngudng chua hop ly ciia cac phuong phap néu trén.

Trong nghién ctru nay, dir liéu anh Sentinel-2 dugc sir dung dé phan loai cac 16p phii dat bao gom céc bé
mat khong tham, thuc vat, nudc mit va dét trong bang thuat toan KNN (fuzzy K-Nearest Neighbors) va tinh
toan dién tich bé mat khong thdm & khu vuc thanh phé HO Chi Minh, Viét Nam.

2. Khu vue nghién ctru va dir liéu sir dung

2.1. Khu vwce nghién ciru

Thanh phé H6 Chi Minh nam & mién Nam ciia Viét Nam (10°46' vi do Bic va 106°42' kinh d¢ Pong) la
trung tdm kinh té, dich vu, du lich, van hoa va canh quan thién nhién. Pay la khu vuc nam bén song Sai
Gon (Hinh 1) véi tong dién tich khoang 2.096 km2 ¢6 dan sb 8,993 triéu nguoi vao nam 2019. Sy phat trién
kinh té manh mé da thic ddy viéc mo rong cac khu cong nghiép, cac khu do thi, hé thong giao thong, va co
so ha ting. Pay la nguyén nhan chinh gay ra su gia tang bé mat khong thdm & khu vuc nay.

2.2. Dit liéu sir dung

Ban db va cac anh vé tinh 1a dit liéu can thiét cho nghién ctru nay. Dé chuén bi cac dir lidu, ching toi sir
dung ban dd hién trang st dung dét ty 1€ 1/10000 dugc thanh 1ap nam 2020 cua Tong cuc Quan ly dét dai,
B0 Tai nguyén va Moi truong cung cap Céc anh Ve tinh dugc sir dung dé chiét xuat bé mat khong tham la
dir liéu anh Sentinel-2. Bang 1 cho thiy cac thong sb chi tiét cta anh vé tinh da duoc st dung.

Bang 1. Thong tin dit liéu anh vé tinh Sentinel-2 cua khu viec nghién ciru.

V¢ tinh B§ cam Ngay chup D6 phan giai khong gian (m)
Sentinel-2 MSI 22/02/2020 10

3. Phuong phap nghién ciu

Bon loai 16p phit bé mit duge phan loai tir cac anh vé tinh Sentinel-2 st dung phu(mg phap phén loai K-
Nearest Nelghbors (KNN). Két qua phan loai cac anh vé tinh s& duoc str dung dé thong ké dién tich bé mat
khong thdm bang cac cong cu GIS. Toan b quy trinh thuc nghiém cho nghién ctru nay dugc thé hién trong
Hinh 2.
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Hinh 2. Khu viee nghién civu - Thanh phé Hé Chi Minh.

[ Dir liéu anh Sentinal-2 ]

Y

[ Tang cudng chat luong anh va cat anh theo pham vi khu vuc nghién ]

Y

Duing phuong phap phén loai KNN dé ghﬁn loai bé mat khong
tham va cac 16p phu bé mat

A 4

Lap ban dd 16p phu bé mat

A 4

Théng ké dién tich bé mit khong thdm va dién
tich céc 16p phu bé mét khac

Hinh 2. So dé quy trinh thwc nghiém thanh ldp ban dé bé mdt khong tham
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3.1. Tién xir Iy anh

Anh Sentinel-2 sir dung 04 kénh Red (R), Green (G) Blue (B) va Near-Infrared (NIR) c6 do phan glal
khong gian 10m da duoc hiéu chinh khi quyén va nan chinh vé ludi chiéu UTM. Sau d6, chung dugc cit
theo ranh gi6i ctia khu vuc nghién ctru tai thanh phé H6 Chi Minh (Hinh 3). Cac tAm anh da duoc cét nay
dugc nang cao chat luong bing cach kéo gidn do twong phan va sir dung cac phép loc khong gian dé phuc
vu cho viéc phan loai thanh bdén lop dbi tuong.

Hinh 3. Anh cdt ¢ khu viee nghién cieu chup ngay 22/02/2020.

3.2. Phuwong phdp phén logi mé ngwoi lang giéng gan nhit

Phuong phap phan loai mo ngudi lang giéng gan nhét (Fuzzy KNN) la phuong phap phéan loai c6 gidm
dinh dung dé phan loai bé mat khong thdm, day 1a mot phuong phap tét dé phan 16p cac 1op dbi ‘tuong bé
mat & cap do pixel (Keller et al., 1985). Phan loai KNN ¢6 thé thyc hién ca phén loai cing va mém. KNN
ding tap hop con ciia tit ca cac dir liéu mau dé xac dinh mot 16p cua diém anh hoac cac thanh Vlen cua mot
16p. Trong phuorng phap phan loai mo& KNN ty 1¢ phan tram ctia m&i nhém trong sb k-lang giéng gan nhat
duogc gan cho diém anh nhu 1a mot mirc do cua thanh vién ddi v6i nhém d6. Theo quy tic phéan loai mo
KNN, mtrc d6 thanh vién ciia mau kiém tra x dén 16p ¢ dugc tinh nhu sau:

Zk:yudz (x—x})
wi -
;dz (x—x_/)

M



Trong d6 i=1,2,3,...C (s6 16p can phan loai), va j=1,2.3....k (s6 lang giéng gan nhét). p; la thanh vién
clia mau x; tir tap hop mau dén 16p i, trong s6 k lang giéng gan nhét cia x. Gia tri cia k dugc gi6i han trong
16p dir liéu mau nhé nhat (Zhu & Basir, 2005).

Dé thu thap cac viing mau, chung t6i st dung cac chi s6 SI, SAVI, NDWI, va ISI @& tham khao. Trong
qua trinh chon mau cac ngudng dbi voi mdi chi sé duoc dua ra ddi voi bé mat khong tham va cac 16p phi
khac. Cac diém anh voi dai gia tri dir lidu SI, SAVI, NDWI va ISI nam trong ngudng dugc phén loai cho
mdi 16p, twong ting bé mat khong thim, tham thuc vat, dat tréng, nudc mit va dat khac.

3.3. Phwong phdp ddnh gid két qua phan logi anh

Panh gia do chinh xac phan loai theo mau kiém chimg. Theo Congalton (1991), sé luong mau t6t nhat
dé kiém chung it nhat 1a 50 mau trén 1 loai 16p sir dung dat/ 16p pha mat dat. Do chinh xac phéan loai duoc
danh gia bing ma tran sai s6 va chi sb thong ké Kappa (x).

Chi s théng ké « duoc tinh theo cong thuc (Jensen, 1995):

NZ:1: X, —Z:l:(xl+.x+l) @

>

N? —Z(xl+.x+l)

i=1
_Trong do: N: Téng s6 diém 1y mau; r: S(‘),l(’)p dbi twong phan loai; xii: S6 diém dtng trong 16p thir i xi+:
Tong so diém lop thir i cila mau; x+: Tong so diém 1op thu i sau phan loai.

K=

4. Két qua nghién ctru va thao luin

Tir dir liéu anh Sentinel-2 khu vuc thanh phé Ho Chi Minh véi 04 kénh anh RGB va NIR, phuong phap
phan loai md KNN duoc sir dung dé phan loai cac 16p pht bé mit phuc vu cho viéc thanh 1ap ban do cac
16p phit bé mat nam 2020 (Hinh 4). Theo ban db 16p phii bé mit nay, dién tich nudc mit, thuc vat, dat trong
va bé mat khong tham dugc tinh toan bang cong cu tinh dién tich trén phan mém ArcGIS 10.2, sau d6 xuat
két qua sang phin mém Excel dé thong ké dién tich cac loai dat trén ban dd va dua ra trong Bang 2. Két
qua nay so voi két qua nghién ciru trudc ciia tac gia (Pham Vin Tiang va nnk, 2018) cho thay ty 1¢ dién tich
bé mat khong thdm ting dan theo timg nam: 24.81% (nam 2002), 37.85% (nim 2009), 41.61% (nim 2016)
va 48.10% (nim 2020). Trong khi do, ty 1 dién tich thuc vat giam tir 61,17% xubng 32.43% trong giai
doan 2002 - 2020.

Bang 2. Dién tich 16p phii bé mdt dwoc chiét xudt tir dit liéu anh Sentinel-2

L6p phu Dién tich (Ha) Chiém ty 18 (%)
Pit tréng 3453.06 3.61
Bé mit khong tham 46012.55 48.10
Nudc mat 15163.72 15.85
Thuc vat 31025.36 32.43
Dbi tugng khac 4.15 0.004

Dé danh gia do chinh xac két qua phan loai anh, chung t6i lua chon ngiu nhién cac viing mau trong toan
bd khu vuc nghién ciru bao gdm 204, 292, 269 va 274 diém anh duoc lya chon dé danh gia két qua phan
loai ciia bon 16p phit bé mit. Ma tran sai 13n cua két qua phan loai theo thuat toan KNN nhan dugc & Bang
3.

Trong d6 do chinh xac toan bd va chi sé Kappa 1an luot 1a 86.0% va 0.81 cho két qua anh da phan loai.
Céc chi s6 Kappa nay dugc tinh toan trong qua trinh danh gia do chinh xac két qua phan loai dua vao cac
viing mau kiém tra lay tir ban d6 hién trang nam 2020 két hop véi Google Earth. Theo cac két qua danh gia
nay, két qua phan loai c6 thé dam bao dé thanh 1ap ban db bé mat khong thdm va 16p phii bé mit ciing nhu
ding dé phan tich cac bién dong ciia bé mat khong thim va 16p phii bé mit trong cac giai doan ma anh vé
tinh da cung cap.
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Hinh 4. Ban do 16p phii bé mdt va bé mdt khong tham ndm 2020.
Bang 3. D¢ chinh xdc phdn loai anh.
Céac mau Dit tréng E}e mat | Nuoe mat | Thuc vat T9ng bo f:hlnhA’xac
khong tham hang san xuat
Dit trong 185 9 0 5 199 0.93
Bé& mat khong tham 9 242 14 4 269 0.90
Nudc mat 8 32 210 11 261 0.80
Thuc vat 2 9 45 254 310 0.82
Téng cot 204 292 269 274 1039
Do chinh xac nguoi ding 0.91 0.83 0.78 0.93
D9 chinh xé4c toan b 0.86
Chi sé Kappa 0.81

5. Két luan

Trong nghién ciru nay, anh Sentinel-2 thu duoc trong nam 2020 da duoc st dung dé chiét tach ra cac 16p
phu mat dat bao gém thuc vat, dat trdng, nudc mat va bé mat khong tham. Dé thyuc hién nhiém vu nay,
phwong phap phan loai KNN dugc sir dung dé xay dung ban do 16p pha bé mit ¢ khu vuc thanh phd HO
Chi Minh. Két qua cho thy dién tich bé mat khong thim 1a 46012.55 ha (chiém 48.10%), dién tich tham
thuc vat 1a 31025.36 ha (chiém 32.43%), dién tich nuéc mat 14 15163.72 ha (chiém 15.85%), dién tich dét

trong 1 3453.06 ha (chiém 3.61%) va dién tich dat khac 1a 4.15 ha (chiém 0.004%).

Do chinh xac phan loai anh bing thuat toan KNN cho d chinh xac kha cao, nhan dugc bao gom do

chinh xac toan bd va chi sd Kappa la 86%, 0.81 cho anh da phan loai.
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So sanh véi két qua nghién ctu trudc cua tac gia (Pham Vian Tung va nnk, 2018) cho thay ty 1¢ dién tich
bé m3t khong tham ting dan theo timg nam: 24.81% (ndm 2002), 37.85% (ndm 2009), 41.61% (ndm 2016)
va 48.10% (ndm 2020). Sy gia tdng nay chu yéu chuyén doi tir 16p thuc vat sang bé mat khong tham xay
ra 0 cac khu vuc ven d6 thi (ving gan ranh glm gitta cac quén va huyen ctia thanh phé H6 Chi Minh).
Nhiing thay ddi nay cho thdy xu huéng chuyén ddi muc dich st dung dat do chinh sach quy hoach sir dung
dat trong qua trinh do thi hoa ciia thanh phé Ho Chi Minh.

Loi cam on

Céc tac gia xin cam on Co quan hang khong Vil tru chdu Au da cung cdp dir liéu anh Sentinel-2 va Téng
cuc dat dai cia B Tai nguyén va Moi truong da cung cap ban do hién trang stir dung dat cua khu vuc nghién
ctru.
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Establishment of the impervious surfaces map using Sentinel-2 data:
a case study in Ho Chi Minh City

Pham Van Tung'*, Nguyen Van Trung?, Vu Xuan Cuong', Le Thi Thu Ha?
! University of Natural Resources and Environment of Ho Chi Minh City, Vietnam
2 University of Mining and Geology, Vietnam

ABSTRACT

Ho Chi Minh city is known as a quick urbanization area in Vietnam. Meanwhile, impervious surfaces to be known as
the key to identify the urbanization and urban sustainable development as well as planning of natural resources. Using
satellite data to create the impervious surfaces map is effective method and assurance of reliability for large areas. In
this study, temporal Sentinel-2 data acquired in 2020 were classified for four classes including open water, vegetation,
barren and impervious surface area using KNN classifier algorithm by eCognition software. This study evaluates the
accuracy of the classification of Land Cover and impervious surfaces. At the same time, it also affirms the effectiveness
and reliability of the classification method. Besides, the area of impervious surfaces in 2020 will be compared with the
area of impervious surfaces in 2002, 2009 and 2016. From there, we will see an expansion of the impervious surface
area during urbanization in Vietnam's largest city. The valuable information on Urban Area Expansion Trends will
provide planners with policies on natural resource planning and sustainable development.

Keywords: Ho Chi Minh City, Urbanization, Impervious surface, Sentinel-2, KNN classification.

93



)
E HOI NGHI TOAN QUOC KHOA HOC TRAI AT

EARTH SCIENCES AND VA TAI NGUYEN VOl PHAT TRIEN BEN VNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Xtr Iy may va pan-sharpening anh Sentinel-2 theo ddi su phat trién
do thi tai huyén dao Phu Quéc
Pham Quédc Viét"™, V& Qudc Tuin?

! Hoc vién Cao hoc nganh Quan by dat dai, Truong Pai hoc Cd‘n‘ Tho
’Khoa Moi truong va Tai nguyén Thién nhién, Truong Pai hoc Can Tho

TOM TAT

Hién nay, v6i muc tiéu tré thanh dac khu kinh té, huyén dao Phu Québc dang ding trude nhiéu thach thirc trong viéc
quéan ly do thi. Vi vay, viéc sir dung vién tham theo dai su phat trién do thi 12 hét stc can thiét. Tuy nhién, cac dir liéu
anh quang hoc thudong bi may che pht, lam anh huong dén do chinh xac cua két qua giai doan anh. Vi vay, viéc loai
bo may s& tang do chinh xac cua két qua giai doan. Sentinel-2 chi cung cép 4 kénh c6 do phén giai 10m, diéu nay gay
kho khan trong mot sé nghién ciru, dic biét khi cin tinh toan nhiéu chi sé khac nhau. Dong thoi, viée thiéu mot kénh
Panchromatic gdy kho khan trong viéc tao ra cac kénh do phén giai 10m. Tuy nhién, mot sb phuong phap da dugc phat
trién dé tang do phan giai cia cac kénh 20m 1én dén 10m. Nghién ctru tién hanh xir Iy may anh Sentinel-2 trén nén tang
Google Earth Engine va Pan-Sharpening cac kénh SWIR bing phuong phap IHS. Sir dung Raster Calculator dé phan
loai hién trang do thi, tir d6 danh gi4 su phét trién do thi trong giai doan 2015-2019. Két qua nghién ctru cho thdy dién
tich do thi tai huyén dao Phu Quéc trong giai doan 2015-2019 da tang 616,62 ha (16,51%). Két qua danh gia do chinh
x4c nam 2019 dua vao cac diém khao sat ngau nhién trén Google Earth vai do chinh xac toan cuc 14 90,4% va hé s6
Kappa 14 0,81 cho thy viéc xir Iy may va Pan-Sharpening anh Sentinel-2 trong theo ddi do thi hoa 1a rat hiéu qua, lam
co s cho cac nghién ciru khac trong thoi gian téi.

Tir khéa: DO thi; Pan-Sharpening; Phu Quéc; Sentinel-2; xur ly may

1. Pat van dé

Hon mét nita dan sé dang séng ¢ cac thanh phd va cac khu dan cu d6 thi, noi khi hau va méi truong bi
anh huong trdm trong boi su gia ting cac co sé ha ting va hoat dong do thi hoa (Foley et al. 2005). Trong
nhiing thap ky gan day, d6 thi hoa va thay ddi sir dung dat da tré thanh mdi quan tim hang dau (Haase
2009). Huyén dao Phu Qudc voi dinh huéng tro thanh diic khu kinh té, dang dung trudc nhiéu thach thic
trong viéc quan ly do thi. Tdc do do thi héa nhanh tai huyén dao Phu Qudc da va dang tao ra ap luc 16n dbi
v6i moi truong, san xuét nong nghiép va doi sdng dan sinh. Do d6, viéc gidm sat sy phat trién cia d6 thi dé
cung cp cac thong tin hiru ich dén nha quan 1y 1a viéc 1am thiét thuc huéng dén muc tiéu phat trién do thi
bén viing. Pdng thoi viéc giam sat duoc sy mo rong ciia khong gian do thi co thé cung cip cac dir lidu can
thiét cho viéc 1ap ké hoach ciing nhu quy hoach sir dung dat dai.

Vién tham duoc cong nhan 1a mot phuong tién hitu ich dé theo ddi cac thay ddi sur dung dét noi chung
va d6 thi hoa néi riéng, n6é cung cép dit liéu cén thiét dé xac dinh va 1ap ban dd céc su thay dbi trong ngén
han va dai han (Abd EL-kawy et al. 2019). Trudc day, cong nghé vién tham duoc st dung trong cac nghién
ctru vé d6 thi héa mang lai hiéu qua twong ddi tot (Vi du: Chen et al. 2016; Taubenbk et al. 2009). Tuy
nhién, céc dir liéu anh quang hoc thuong bi may che phu lam giam d6 chinh xac cta két qua giai doan, do
do viéc xtr Iy may s& phan nao cai thién dugc han ché nay.

Anh vé tinh Sentinel-2 bao gdm 13 kénh, trong d6 c6 4 kénh c6 d6 phan giai 10m, 6 kénh 20m va 3 kénh
60m. Sentinel-2 khong cung cdp mot kénh Panchromatic, diéu nay gy khé khan trong viéc tao ra mot tap
hop céc kénh anh c6 do phan giai cao tir cac kénh co do phan giai thap. Tuy nhién, mot s6 phuong phap da
dugc phat trién dé tang cuong do phén giai cta cac kénh co do phén giai thap (20m) 1én dén 10m bing cach
st dung cac kénh anh c6 d6 phan giai cao 10m nhu mot kénh Panschromatic (Vi du: Wang et al. 2016;
Vaiopoulos and Karantzalos 2016).

* Tdc gia lién hé
Email: vietpham260398@gmail.com
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NDBI la chi sb rat quan trong trong phan loai hién trang d thi, kénh SWIR la can thiét cho viéc tinh
toan chi s6 NDBI. Mit khac, viéc t6 hop mau vai cac kénh hong ngoai song ngén (SWIR) cho hinh anh sic
nét hon. Tuy nhién, Sentinel-2 lai cung cap cac kénh SWIR véi d¢ phan giai khong gian 20m. Chinh vi thé,
trong nghién ctru nay, chiing t6i da tién hanh Pan-Sharpening cac kénh SWIR dé phuc vu cho viéc phan loai
hién trang do thi.

Nghién ciru duoc thyuc hién nhiam danh gia hiéu qua cua ki thuat xir ly may va Pan Shapening trén anh
vé tinh Sentinel-2, ddng thoi danh gia sy phat trién cta do thi tai huyén dao Phu Quéc trong giai doan 2015
-2019.

2. Co s ly thuyét va phwong phap nghién ciru

Phwong phdp xir Iy mdy trén nén ting Google Earth Engine

Google Earth Engine (GEE) Ia mot nén tang dua trén dam may dé phan tich khoa hoc va truc quan héa
cac bo dir liéu khong gian dia ly quy mo Petabyte (Liu et al. 2018). Nén tang nay la noi ngudi dung c6 thé
viét va thyc thi cac tap lénh dé chia sé va lap lai quy trinh xir Iy va phan tich khong gian dia ly dé giai quyét
nhiéu vin dé xa hoi ¢ tac dong 1on nhu pha riing, han han, tham hoa, dich bénh, an ninh luong thuc, quan
ly nudc, gidam sat khi hau va giam sat tai nguyén.

Sentinel-2 cung cip mot kénh QA60 chira thong tin mat na dam may, diéu nay dugc tan dung trong
nghién ctru dé xtr ly may cho anh Sentinle-2. Chuing t6i str dung dit liéu anh da thoi gian bao gdm tat ca cac
anh duoc thu nhan trong mot nam (ap dung cho mdi nam 2015, 2017, 2019), d4u tién chiing t6i x6a bo cac
pixel bi may che phu théng qua viéc sir dung thong tin mat na ddm may cua kénh QA60, sau d6 chung toi
sir dung thuat toan Median dé tinh toan trung binh cac anh trong tap anh dé thu nhan mot tim anh hoan
toan khong bi anh hudng boi may.

Ngoai ra nén tang Google Earth Engine con hd tro viéc giéi han viing nghién ctru théng qua thuat toan
Clip.image va xuat anh sang Google Drive thong qua thuat toan Export.image.toDrive.

Puong dan dén kich ban GEE:

https://code.earthengine.google.com/31481a0f805¢3371d445c75a5¢7tbe8 1

Phwong phdp Pan-Sharpening (IHS)

Sentinel-2 cung cap bon kénh 10m c6 mdi tuong quan cao voi cac kénh 20m. Didu bét budc 1a kénh 8A
phai dugc lam nét boi kénh 8, trong khi kénh 11 va 12 phai duoc 1am nét béi kénh 4 thay vi kénh 8 (Kaplan
and Avdan 2018). Trong nghién ctru nay chung toi da sir dung kénh 4 nhu mét kénh Panchromatic dé lam
nét cho kénh 11 va 12 bang phuong phap IHS.

IHS 14 mot trong nhiing phuong phép trén anh phd bién nhét trong cac ung dung vién tham. Phép bién
d6i THS 1a mot k¥ thuat trong d6 khong gian RGB duoc thay thé trong khong gian IHS bang cuong do (1),
mau sic (H) va mic d6 bdo hoa (S). Qua trinh hop nhat sir dung bién dbi IHS nay duoc thuc hién theo ba
budc sau. (Kazi et al. 2007)

1) Dau tién, chuyén déi khong gian RGB thanh khong gian IHS (bién dbi IHS).

2) Gia tri ciia cudng do I [= (R + G + B) / 3] duoc thay bing gia trj cia PAN.

3) Bién d6i tro lai khong gian RGB ban dau (bién dbi IHS ngugc).

Tinh todn cdic chi sé NDBI, NDVI, NDWI

Chi s6 NDVI dugc xac dinh dya trén sy phan xa khac nhau cua thuc vét thé hién giira kénh pho thay
duogc va kénh phd can hong ngoai, dung dé bi€u thi muc dd tap trung cua thuc vét trén mat dat. Chi so

NDVI duogc tinh theo cong thurce:

NDVI = YEZRED Tycker 1979) (1)
NIR+ RED

Trong d6: NIR 1a ph6 phan xa ctia kénh hong ngoai gan, Red la phd phan xa ctia kénh do

Chi s6 NDWI ti da hoéa phan xa cuia nudc do d6 cac ddi tuong mat nude duoc dic trung voi gia tri
duong, thuc vat va cac ddi twong khac dic trung bai cac gia tri nhé hon hodc bang 0. Chi sé NDWI dugc
tinh theo cong thurc:

GREEN-NIR

NDWI = —————— (Prasomsup et al. 2020) 2

. GREEN+NIR f . .
Trong d6: GREEN la pho phan xa cta kénh xanh la, NIR 1a pho phan xa cua kénh hong ngoai gan
Chi s0 khac biét xay dung chuan hoa (Normalized Difference Build up Index - NDBI) 1am noi bat cac
khu vuc d6 thi
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SWIR-NIR

NDBI = ———— (Kuc and Chormanski 2019) 3)
SWIR+NIR

Trong do: SWIR 1a phé phan xa cuia kénh hong ngoai song ngan, NIR 1a phd phan xa ctia kénh hong
ngoai gan
Phwong phdp phdn loai hién trang do thi (Raster Calculator)

Raster Calculator cho phép nguoi dung thuc hién cac phép tinh trén co s& gia tri pixel raster hién cé.
Cac kénh 2, 3, 4, 8, 11, 12 va cac anh chi s6 NDBI, NDVI, NDWI da dugc st dung trong viéc phén loai
hién trang do thi. Dé xac dinh ngudng gia tri NDBI, NDVI, NDWI ctia doi tuong do thi chung t6i da thu
thap 100 diém d6 thi trén Google Earth va xac dinh su tuong quan gitra chiing vi chi sé NDWI, NDBI,
NDWI trén anh. Két qua dugc thé hién ¢ Bang 1.

Bang 1: Chi s6 dwoc dp dung dé phan loai hién trang do thi.

Déi tugng NDBI NDVI NDWI
Do thi -0,15<NDBI<0,28 0<NDVI<0,26 -0,3<NDWI<0

Thong thuong NDBI cua dbi tugng do thi mang gia tri duong, do d6 c6 thé thay sau khi Pan-Sharpening
ngudng chi so NDBI cta doi tugng d6 thi da co chut thay doi.

3. Phuong phap danh gia dg chinh xac

Pé thuc hién viéc danh gia do chinh xac, chung t6i d thu thap 115 diém trén Google Earth trong d6 ¢
67 diém la do thi, 48 diém la cac loai d4t khac, viéc thu thap cac diém mau nay 1a hoan toan ngau nhién.
Tir két qua khao sat ddi chiéu voi ban db da duoc giai doan dé danh gia do chinh xac. Lap ma tran sai sb
phan loai trén co sé so sanh két qua phan loai v6i két qua dugc khao sat thuc té (Nguyén Ngoc Thach,
2005) va tinh toan hé s Kappa (Cohen, 1960).

K= E (Cohen, 1960) )

Trong d6: T- Do chinh xac toan cuc cho bdi ma tran sai s6; E- Dai lugng thé hién sy mong mudn phan
loai chinh xac c6 thé doan trudc

Quy trinh thuc hién nghién ctru duoc thé hién & Hinh 1

DANH GIA PO CHINH
XAC

|

PO — PAN-SHARPENING TINHNDVI,NDBI, |—— _ PHANLOALANH
L R R == ams) e NDWI (RASTERCALCULATOR)

THONG KE DIEN TiCH

GOOGLE EARTH ENGINE

Hinh 1: Quy trinh thwc hién nghién ciru.
4. Két qua va thao luin

4.1. Két qua xir Iy mdy

B9 anh dugc thu thép la tap hop tat ca cac anh trong timg nam 2015, 2017 va 2019 tai huyén dao Phu
Qudc, dbi voi mot nuéc nam trong ving nhiét déi nhu Viét Nam, viéc thu thap dugc mot tim anh khong bi
anh hudng boi may 14 rat han ché. Sy hién dién clia may lam anh huéng dén két qua giai doan, nhiing vi tri
bi may che phu c6 ty 1¢ phan loai nham rat cao. Viéc str dung nén tang GEE gitp chung toi xir Iy dugc may
trén anh Sentinel-2 thong qua thuat toan Meidan. Két qua xir Iy may duoc thé hién ¢ Hinh 2.

Két qua xir Iy may cho thdy céc pixel bi may da hoan toan bi loai bé gitip kha nang nhan dién va phan
loai déi tugng duogc tdt hon.

4.2. Két qua Pan-Sharpening
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Hinh 2: Két qua xir Iy mdy.
(a) Truce xu ly; (b) Sau xir Iy.
Trong nghién ctr nay, chung t6i da thuc hién Pan-Sharpening cac kénh 11 va 12 dé tinh toan céc chi sd
NDBI, NDVI va NDWI nham ho tr¢ cho viéc phan loai, trong dé chi s6 NDBI déng vai tro quan trong
trong phan loai hi¢n trang d6 thi. Két qua Pan-Sharpening dugc thé thién ¢ Hinh 3.

Hinh 3: Két qua Pan-Sharpening dnh Sentinel-2.

(a) Kénh 11 trudc Pan-Sharpening; (b) Kénh 11 sau Pan-Sharpening.

Théng qua k¥ thuat Pan-Sharpening, do phan giai viia cac kénh SWIR da duoc tang 1én 10m bing vai
cac kénh do phan giai cao cua anh Sentinel-2. Cac t6 hop mau cua cac kénh SWIR c6 thé nhan dién dbi
tuong do thi tot hon cac t6 hop mau khac. Mt khac k1 thuat Pan- Sharpenmg ciling cho thay su bién dang
vé quang phd trén anh diu ra, su bién dang vé mau séc 1a ¢6 so véi anh gdc ban dau, diéu nay 1a mot tre
ngai trong viéc phén loai anh.

4.3. Két qua phan logi anh

Véi viée xay dung bd quy tic tir cac chi s da tinh duoc va cong cu Rater Calculator, chung t6i da phan
loai duoc hién trang do thi trong cac ndm 2015, 2017 va 2019.

Két qua phan loai anh cho thay dat do thi tai huyén dao Phu Quoc chu yéu tap trung ¢ ven blen nguyén
nhan mot phan do su phat trién cac khu du lich bién ciing nhu bt dong san ven bién mot cach 6 at. Toc do
d6 thi héa nhanh vai su gia tang lién tuc dién tich d6 thi da phan nao lam suy giam dién tich tham thuc vat.
Tuy nhién, dién tich tham thuc vét tai huyén dao Phu Qudc van rat 16n va chi yéu la ring.

Tir két qua phan loai, chung t6i da tinh toan dugc dién tich do thi tai huyén dao Phu Quéc.

Hinh 5a biéu din sy bién dong dién tich d6 thi ciia khu vuc nghién ciru theo thoi gian. Theo do, giai
doan 2015-2017 (tang 324,3 ha) cé xu hudng gia tang dién tich do thi manh mé& hon giai doan 2017-2019
(tang 292,32 ha). Didu nay chiing t6 cac co quan quan ly do thi da c6 cac chinh sach dé kiém soat ty 18 gitra
dién tich cay xanh va dién tich xdy dung, qua d6 cai thién phan nao van dé vé méi truong. Két qua ciing

97



I8 X020 0% £7403 260 00030t 373003.000 4200 300

| 2015 N || 2017 @ P 2019 N
AN R 3 EL N
g g g
g g
QUANDAO THO CHAL i CcHU GLAT |2 : QUAN AOTHO CHAL cui i |2 g QUANDAO THO CHAT s CHU GIAT g
g & e moe |2 * e .o g # o =::;| 2
L da W Rimg < cigd W Ring < X{ o8 "3
< < « PR
1 picknie [ b khic ? [ pitikic
o , ¥ . X -
0 7 ’ 14 21 28 km 0 7 " " 21 28 «km 0 " n 28 km
L3 ! i 4 ] | S U I U— | Y W S —
Hinh 4: Két qua phdn loai hién trang do thi.
Dién tica (ha) @ Dién tich (ha) (b)
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4400 1400
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Hinh 5: Biéu do bién dong dién tich do thi tai huyén dao Phu Qudc giai doan 2015-2019.
(a) Téng dién tich do thi; (b) Dién tich dé thi tai cdc xa.
cho thy tdc d6 do thi hoa tai huyén dao Phu Qudc 1a twong dbi nhanh, trong giai doan 2015-2019 dién tich
dat do thi da tang 616,62 ha (16,51%).

Xét vé mit dién tich, x4 Duong To chiém mot dién tich rat 16n (1368,69 ha nam 2019) va c6 xu huéng
tang lién tuc. Xét v& mat do, thi train Duong Pong c6 mat do do thi rat cao (38% nam 2019), dién tich co
xu hudng ting nhung véi tdc d6 kha cham so voi cac xa khac nhu Duong To, Ganh DAu, Cua Duong va
thi trdn An Thoi. Nhin chung dién tich d6 thi tai cac xa trén huyén dao Phii Qudc déu c6 xu hudng tang diic
biét & cac xa nhu Duong To, Ctra Duong, Ganh Dau va TT. An Théi. Nghién ctru ciing nhan thdy dién tich
16p phu thuc vét van chiém mét ty 16 cao mac du ching dang c6 xu hudng giam lién tuc va bi thay thé dan
bdi cac cong trinh xay dung.

4.4. Két qua ddnh gid d chinh xdc

Dua vao cac diém khao sat ngdu nhién trén Google Earth chiing t6i da tién hanh dénh gia do chinh xac
cua két qua phan loai nam 2019. Két qua danh gia dd chinh xac dugc thé hién ¢ Bang 2.

Bang 2: Ma trdn sai s6 phdn logi

Giai doan
Do thi Dit khac Do chinh xé4c
Do thi 63 4 94,03%
KHAO SAT Dit khac 7 41 85,42%
Do chinh xac toan cuc 90,43%
Hé¢ s6 Kappa 0,81
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Két qua véi do chlnh xéc toan cuc 90,4% va hé sb Kappa 0,81 cho théy két qua phan loai la rat t6t. Déi
tuong dat do thi chu yéu bi nham lan v6i dbi twong dat tréng do hai ddi tuong nay c6 ngudng cac chi s6
(NDBI, NDVI, NDWI) tuong d6i gibng nhau. Mit khac, su bién dang vé mau sic trén anh sau khi Pan-
Sharpening ciing gy kho khan trong viéc nhan dién cac ddi tuong.

Nhin chung, két qua Pan- Sharpemng da tang cuong do phan giai ciia cac kénh c6 do phan giai thap, anh
dau ra c6 su bién dang vé& mau sic so véi anh goc. Tuy nhién, vdi viéc tang cuong dugc do phan giai cia
cac kénh c6 do phan giai thap, Pan-Sharpening van 1a mot k¥ thuat quan trong va duoc ap dung nhiéu trong
khoa hoc vién tham. Két qua phan loai trén anh da xir Iy may va Pan-Sharpening cho két qua rt t6t véi do
chinh xéc toan cuc 1a 90,4% va hé sb Kappa la 0,81. Tuy nhién, viéc phén loai ddi tuong do thi van dé bi
nham Ian véi ddi tuong dét tréng do d6 viéc tich hop anh radar va sir dung dit liéu anh da thoi gian 1a can
thiét trong cac nghién ctru sap toi.

5. Két luan

Két qua nghién ciru cho thay viéc xir Iy may va Pan-Sharpening anh Sentinel-2 Ia rat hiéu qua trong
theo ddi dién bién d6 thi hoa. Két qua phan loai v6i do chinh xac toan cuc 90,4% va hé s6 Kappa 12 0,81
da phan loai dugc hién trang d thi tai huyén dao Phu Qudc trong cac nam 2015, 2017 va 2019. Nghién
ctru chi ra rang toc do d6 thi hoa tai huyén dao Phu Qudc dién ra kha nhanh, ting 16,51% trong giai doan
2015-2019. Tuy nhién, dé cac nghién ciru sap toi dat hiéu qua hon can sir dung dir liéu anh da thoi gian,
nghién ctru sdu hon cac phuong phap Pan-Sharpening cling nhu viéc tich hop anh radar va anh quang hoc.

Loi cam on

Dé tai nay dugc tai trg boi Du an Nang cip Truong Pai hoc Can Tho VN14-P6 bang ngudn von vay
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ABSTRACT

Currently, with the goal of becoming a special economic zone, Phu Quoc district is facing many challenges in urban
management. Therefore, it is necessary to use remote sensing to monitor urban development. However, optical data is
often covered by clouds, which affects the accuracy of the image classification results.. Therefore, the elimination of
clouds will increase the accuracy of the classification results. Sentinel-2 data provides 4 bands with 10m resolution,
which makes difficult in some studies, especially when calculating vegetation indexes. At the same time, the lack of a
Panchromatic band makes it difficult to create 10m resolution bands from low resolution bands. However, several
methods have been developed to increase the resolution of 20m bands up to 10m. This study conducted cloud masking
of Sentinel-2 databased on the Google Earth Engine platform and Pan-Sharpening SWIR bands by IHS method. Using
Raster Calculator to classify urban area, thereby assessing urban development in the period 2015-2019. The results
showed that the urban area in Phu Quoc district during 2015-2019 has increased by 616,62 ha (16,51%). Accuracy
assessment is condected by using random points collected from Google Earth, with total accuracy of 90,4% and a
Kappa coefficient of 0,81 showing cloud masking and Pan-Sharpening for Sentinel- 2 data in monitoring urbanization
is very effective, as a basis for other studies in the future.

Keywords: Cloud masking; Pan-Sharpening; Phu Quoc; Sentinel-2; urban.
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