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Bai bdo khoa hoc
Panh gia thiét hai tiéem nang dién tich dat trong lia do han man
nim 2018 ¢ khu vwe huyén Ba Tri, tinh Bén Tre

Trin Thanh Viil, L& Thién Bio?, Nguyén Trong Nhén2, Nguyén Vin Khénh?, D Minh
Tuan?, Tran Thong Nhat®*

1 Cong ty TNHH MTV Tai Nguyén va Méi Truong mién Nam — Poan Cong tac 309;
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2 Pai hoc Tai Nguyén va Méi Truong thanh phd HO Chi Minh; Itbao@hcmunre.edu.vn;
ntnhan@hcmunre.edu.vn; nvkhanh@hcmunre.edu.vn; tuandm@hcmunre.edu.vn;
ttnhat@hcmunre.edu.vn

*Téc gia lién h¢: ttnhat@hcmunre.edu.vn; Tel.: +84-868696265

Ban Bién tap nhan bai: 15/3/2022; Ngay phan bién xong: 18/4/2023; Ngay dang bai:
25/5/2023

Tém tit: Hién nay tinh hinh dat nhiém man dang dién ra phurc tap va da anh huodng truc
tiép dén cac hoat dong san xuat ndng nghiép cua cac huyén ven bién, dién hinh 1 huyén Ba
Tri tinh Bén Tre. Nghién ctru nay st dung dir liéu do méan thyc dia két hop v6i cong nghé
vién tham va GIS dé thanh lap ban d6 phan ving chiu man cta lia bang phuong phap phan
loai 16p phu theo hudng dbi tuong trén anh Sentinel 2A c6 d§ chinh xéc toan cuc la 80,83
% va chi s Kappa 14 0,76, dong thoi xac dinh dién tich dat trong lta 13 8220,942 ha. Két
hop véi thuat todn ndi suy bé mat IDW cac diém do man nhim phan ngudng chiu mén cia
laa vu Pong Xuan nim 2018 va két qua tinh toan cho thiy dién tich dét trong laa bi thiét
hai 1 7164,4381(ha) chiém 87,15%. Chinh vi vdy, danh gi4 thiét hai tiém ning dién tich dat
trong 1aa bi tir han min 14 van dé can thyc hién nghiém tac nham kip thoi dua ra canh bao
vé& mirc d6 anh huong va xu hudng cua han man.

Tir khéa: D6 mian; Pt trong laa; GIS; IDW; Vién tham.

1. it van d@é

Bién d6i khi hau va xdm nhap man ngay cang dién ra bat thuong tai dong bang Song
Cuu Long, trong d6 huyén Ba Tri thuc tinh Bén Tre 1a mot trong nhing huyén giap bién
chiu anh huong néng né boi tinh hinh nude bién dang c6 xu hudng tang dan va xam nhap sau
vao ndi déng. Tai huyén Ba Tri c¢6 d6 min ting hang nam tir 1 dén 3%o, dac biét vao nam
2016 d6 man ting dot ngdt 1én dén 10%o dé gay hau qua nghiém trong dén nén néng nghiép
nhu cdy luong thuc va hoa mau bi mat mua véi tong dién tich 13 12,079 ha, con s6 wdc tinh
thiét hai hon 370 ty dong, dong thoi hon 15000 ho dan thiéu nude ngot phuc vu sinh hoat va
san xuét [1]. Trude tinh hinh cap bach nay, dat nhiém man & huyén Ba Tri can duoc gidm sat
va theo ddi hang nam dé cung cap thong tin can thiét cho nguoi dan vé nhimg khu vuc c6 do
min cao nham kip thoi chuyén doi co cau cay trong. Pay duoc xem 1 van dé dang duoc luu
y trong bdi canh hién nay.

Trude day, dé giam sat dat nhiém man cac nha nghién ctru trong va ngoai nudc da ing
dung cac phuong phap truyen thong nhu phan tich, thi nghiém cac mau dat hodc sir dung cac
thiét bi do d6 min truc tiép ngoai thuc dia [2-3]. Tuy cac phuong phap nay giup xac dinh
nhanh chéng d6 médn véi do chinh xac cao nhung lai rat ton kém, mat nhiéu thoi gian, chi
thich hop giam sat cho khu vuc c6 dién tich nhé va khong phu hop véi nhitng vung c6 do
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man thay ddi theo mua [4]. Thay vao do, GIS la mdt cong cu hitu ich dugc sir dung rong rai
trong phan tich bé mit khong gian nhd vao cac thuat toan ndi suy giup xay dung bé mit lién
tuc va bao quat toan khu vuc rong 16n. Mt khac, dir 1i€u anh vé tinh da phé va da thoi gian
c¢6 kha ning giam sat lién tuc va theo dbi hiéu qua cac dbi twong bién dong trén bé mat Trai
Dét nhu dat nong nghiép, dét &, dat 1am nghiép, dat tréng, cac loai dat khac. Pién hinh nhu
mot nghién ctru da img dung GIS dé thuc hién dénh gia anh huong dat nong nghiép boi tinh
hinh x4m nh4p min nghiém trong tai huyén Viing Liém, tinh Vinh Long bang phuong phap
nodi suy bé mat man. Két qua cho thiy qua timg cap do min tac gia tinh toan dugc dién tich
cac loai dat canh tac bi thiét hai nhu 5579 ha dat trong laa, 299,4 ha dat trong cdy an trai va
191,2 ha dét trong cdy hang ndm twong tng mirc d6 mén trén 4%oo [5]. Ngoai ra dé danh gia
thiét hai trén d4t nong nghiép do anh hudng ctia xAm nhap man co thé st dung phuong phap
danh gia ton thuong theo khung danh gia IPCC va UNESCO-IHE [6 7] bao goém 3 yéu tb:
chi s6 phoi nhiém, do nhay cam va kha nang thich ng. Dong thoi két hop phan loai bo anh
MODIS va Landsat dé thanh 1ap ban dd hién trang co ciu mua vy, két qua phan tich dua ra
cac bién phap khic phyc thiét hai boi man nhu chuyén doi co cu cay trong, co cau mua vy
nhu chuyén tir [ta 3 vu sang lta 2 vu hodc laa 1 vu sang mé hinh nudi trdng thily san tai
huyén Ba Tri tinh Bén Tre [8].

Khong chi thé, sy anh hudng ctia ¢at nhiém man dén dat nong nghiép con dugc danh gia
qua nhitng mé hinh toan hoc giira dir liéu vién tham (anh Landsat 8) va gia tri do clia cac kim
loai nang trong dat nhu sat (Fe), chi (Pb), dong (Cu), Crom (Cr) va kém (Zn) tai Al-Hawizeh
¢ mién nam Irad qua 4 mua (xuén, ha, thu, ddong) nam 2017. Két qua cho thy chat luong dat
nong nghiép phu thudc vao nong d6 man va cac kim loai, cu thé suy giam vao mua hé va ting
vao mua dong [9]. Bén canh d6, mé hinh hoi quy tuyén tinh cling dugc xay dung két hop
gitta dir liéu anh Landsat 8 voi ndéng d6 min tai khu vuc trong ciy luong thyc ¢ phia Nam
ctia Kazakhstan nhu Ia, yén mach va laa mi. O d6 sau 0-20 cm, nong d6 man anh hudng
cua yén mach c6 su tuong quan vdi kénh B2 va B9 (c6 hé s6 xac dinh la R? = 0,64), mat khac
do sau 50-100 cm, ndng d6 min ciia laa mi co su twong quan véi kénh B2, B6, B9 va chi sd
NDVI ¢6 hé s6 xac dinh RZ=0 ;9. Qua day, thdy dugc & cac do sau khac nhau thi mirc do anh
huong cua dat mian dén cac loai ciy trong cing khac nhau [10]. Vi thé c6 the tan dung dir
lidu do dac thuc dia két hop véi cong nghé vién tham va GIS dé giam sat cac ngudn tai nguyén
thién nhién va mdi trudng, trong d6 c6 giam sat dat nhiém man. Mic du, c6 nhiéu phuong
phap giam sat hiéu qua nhung nghién ctru nay ung dung phuong phap ndi suy do man giip
x@y dung nhanh chong bé mit man lién tuc v6i mat 4o diém day dé thanh lap ban do dat
nhiém man tai huyén Ba Tri nham muc dich danh gia thiét hai dién tich dat trong lua bi anh
hudng boi han mén va kip thoi canh bao cho ngudi dan vé mirc d6 man.

2. Dir liéu va phwong phap nghién ciru

2.1. Khu vuc nghién cizu

Tinh Bén Tre c6 dién tich 2360,2 km?, riéng dién tich tu nhién ctia huyén Ba Tri la 352,2
km? trong d6 dat san xuit nong nghiép 1a 20,642 ha, chiém 14,7% so voi toan tinh [11]. Khi
hau mang tinh chit nhiét d6i gié mua v6i hai mua 1a mua mua (tir thang 5 dén thang 11) va
mua kho (tir thang 12 dén thang 4). Luong mua trung binh tir 1200-1500 mm va nhiét d¢
trung binh la 27°C. Nam 2017, dén s trung binh la 1267,067 ngudi, trong d6, hon 90,3%
dan s sinh song & khu vye nong thon, noi san Xudt néng nghiép va nuoi trong thiy san la
nhirng nganh kinh té chinh. Khoang 75,4% tong dién tich 1a dat néng nghiép voi 178000 ha,
bao gom dat trong lua (45, 5%), dat trong rau mau (3,0%), dat trong mia (3,3%), dat nuoi
tréng thity san (18,0%) va dat khac [11-12]. Theo nién giam thdng ké tinh Bén Tre, nim
2017 cho thiy dién tich dit trong lta vu Pong Xuan cta huyén Ba Tri 13 12066 ha va san
lugng lta ding dau ca tinh [13]. Do huyén Ba Tri c6 vi tri dia 1y thuén lgi dugc song Ba Lai
va song Ham Ludng bdi dip phu sa hing nim di tao diéu kién tét trong canh tac va trong lta
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nudce (hinh 1). Tuy nhién do tinh hinh xdm nhdp man vao sau ndi dong da gdy ra thiét hai l6n
trong san Xudt ndéng nghiép nhu can phai chuyén ddi co cdu mua vy, cO cau cay trong, hé
thdng canh tac ... nham thich nghi véi han min va dong thoi phat trién kinh té cia huyén.

I 106°0'27" 106 4945
N

10°21'46
T0°21'45

Chii dan )
TRA VINH
° L6 khoan/

diém do sau dién

biém do dién tir EM

= Tuyén do dja vit Iy 0 10 20k

===+ Ranh giéi hanh chinh

9°46'59"
G650

106°0'27" 106°49'45"

Hinh 1. Ban d6 ranh gi6i hanh chinh va diém do man.

2.2. Dir liéu nghién cuzu

Anh quang hoc Sentinel 2A ¢6 d6 phan giai khong gian 10m duoc xtr Iy & muc d6 2 (bao
gdm hiéu chinh khi quyén) gitip ting cudng chat luong anh. Nghién ciru niy chon thoi gian
1y anh vao ngay 24/03/2018 c6 do phu may dudi 10% va tring voi thoi diém vu laa gan thu
thoach.

Két hop dit liéu mat dat gdm 150 diém do d6 man (hay d6 dan dién — EC, don vi dS/m)
duoc léy mau dét truc tiép ngoai thyc dia & do sau tir 0-30 cm trén dia ban tinh Bén Tre vao
mua kho thang 4/2018 (Hinh 1) do Vién Pia Ly Tai Nguyén TP. HO Chi Minh cung cap va
trich s6 liéu trong bdo c4o “Xac dinh nguyén nhan, dy bao tinh hinh xam ngdp man vao dat
va nudc tai tinh Bén Tre trong diéu kién bién d6i khi hdu—nude bién dang”.

2.3. Phuong phap nghién cuu

Dé xac dinh ving thiét hai dat néng nghiép bi anh hudng boi dat nhidm man, nghién ctru
da sir dung phuong phap phén tich chong 16p gitra dat trong lua duoc trich xudt tir 16p pha
giai doan va ving chiu man ciing duoc trich xuat tir bé mat nodi suy dat nhiém man (Hinh 2).

Phuong phép ndi suy 1a mot ki thuat tao ra bé mat lién tuc dua trén gia tri ciia cac mau
khao sat. Trong nghién ctru nay, thudt toan ndi suy IDW (Inverse Distance Weighted) dugc
su dung dé xay dung bé mat dat nhiém man cho tinh Bén Tre vi sd luong diém do man day
dic (150 diém) va c6 sy phan bd khong gian ddng déu trén toan khu vuc gitp tao ra bé mat
min va chinh xac. Thuét toan IDW 1a mét k¥ thudt ndi suy bé mit don gian va phd bién véi
kha ning xac dinh gid tri cia cac diém chua biét bang cach trung binh trong s khoang cach
ctia nhitng diém da biét gia tri trong ving 1an can [14-15]. Cong thirc tinh trong s (1):

_ ZiLiZgxdi"
L= e .

Trong d6 Zo la gia tri udc tinh cta bién z tai i; Zi la gia tri mau tai i; d1 1& khoang cach
ctia diém mau dé wéc tinh; N 12 hé s6 xac dinh trong sé dua trén khoang cach.
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Dit ligu difu tra thre Anh v tinh Sentinel-2 Dit ligu ranh gidi Tinh
dia, Google Earth ném 2018 Bén Tre, HuyénBa Tri
‘ CAténh vé ranh gigi khu vire ‘.—{—u Ngi suy EC bingphrong

Dit liéu EC quan
tréc

phap IDW
]
Phuong phip phin logi dwa trén 361
twong
I Gépngudng gid tritheo
ngring chinmincialia
4’{ Xir Iy zauphanloai ‘

Két qua trich xudtthéng tin
16p phi

|

DBinh gia 36 chinh xdc
zau phanloai

h 4

Chénglép lia va ngréngthisthai

Ban d khu vire thigt
haidattrongloa do
domandathuyénBa

Danh gid thiét hai
dién tich dét, thigt
hailkinh té.

Hinh 2. Quy trinh thyc hién.

Phuong phéap phan loai c6 giam sat duoc sir dung dé 1ap ban do 16p pht nham trich xuét
ving trong laa trén anh Sentinel 2A. Dya vao tinh chat dic trung ciia cac kénh phé va to hop
mau NIR-RED-GREEN dé léy mau cac ddi tugng nhu mat nude, nudi tré)ng thuy sén, dat
trong laa, thuc vat khac, dat trong va dat khac. Sau khi phan loai anh vé tinh, s& tién hanh
danh gia do chinh xac bang ma tran sai s6 va h¢ s6 Kappa nham thong ké danh gia va kiém
tra sy phu hop gitra cac ngudn dit liéu khac nhau [16]. Cu thé 1 1dy mau trén Google Earth
dé kiém ching véi két qua giai doan. Hé s6 Kappa dao dong trong khoang [0,1] véi K > 0,8
dd chinh xac cao; 0,5 < K < 0,8 do chinh xac trung binh; K < 0,5 d§ chinh xac thép. Cong
thirc tinh hé s6 kappa (2):

K=(T-E)/(1-E) 2

Trong d6 T 1a d¢ chinh xéc toan cuc; E 1a ky vong dugc tinh theo tich cia hang va cdt
bién clia ma tran sai sd.

Sau khi phan ving thiét hai dat néng nghiép anh huong boi dat nhiém man, nghién ciru
tién hanh danh gia thiét hai kinh té boi han man gay ra theo ting x4 (don vi: hecta) theo cong
thire sau (3):

Thiét hai kinh té = Dién tich lta thiét hai* Nang suat lua *Gia lua 3)

3. Két qua va thao luin

3.1. Panh gia d¢o chinh xac sau phan logi

Qua két qua giai doan anh vé tinh va ma trén sai sd trong bang 1 cho thdy d6i twong dat
trong lua gidi doan va thyuc té trung khop 36/39 pixels tuong trng do tin cay nha san xuat la
84,6%, trong khi d6 do tin cay nguoi st dung & muc do 1a 71,7%. Bong thoi, d chinh xéac
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toan cuc duoc tinh toan dua vao ma tran sai s6 1a 80,82% va hé sb kappa k=0,76 c6 do chinh

xac duoc chap nhan.

Bang 1. Ma tran sai sd.

Loai giai doan

A

; Dit Thucvat  Dat Mt Tong
Lla . NTTS ] ) .
trong khéc khac nuGe hang
Lla 36 4 0 3 3 0 46
Loai Dit tréng 1 18 0 2 3 0 24
thuc NTTS 0 6 2 5 2 15
Thuyc vat khac 2 0 25 3 0 32
Dat khac 0 0 51 0 55
Mat nuédc 0 0 1 20 21
Tong cot 39 24 6 36 66 22 193
Sai s6 bo sot (%) 26% 25% 0% 25%  215%  9,1%
Sai s6 thuc hién (%) 21,7% 25% 53,8% 219%  7,3% 48%  Kappa
Do chinh xac nha san xuat (%) 84,6% 50% 0% 389% 56,9% 818% =0,76
Do chinh xac ngudi sir dung (%) 71,7% 50% 0% 43,75% 655% 85,71%
P chinh xac toan cuc 80,82%

3.2. Ban do khu vuee trong lia huyén Ba Tri vu Péng Xudn ndam 2018

Khu vuc tréng lta huyén Ba Tri dugc trich
xudt tir két qua giai doan 16p pha va dién tich
vu lta Dong Xuan 1a 8220,942 (ha). Qua ban d6
hinh 3 cho thdy céc x4 Tan Hung, An Hiép, An
burc, An Hoa Tay, An Thuy, Bao Thuan, Bao
Thanh va Tan Xuan co dét trong lGa rat it va
thua thdt, mdc du 1a cac xa nay co6 vi tri thuan
lgi ven song, ven bién duge boi dép phu sa mau
md& nhung do hién tugng xam nhap mén da anh
hudng rat nhiéu dén chat lugng dat canh téc va
nang suit giam manh. Mat khac dé thich nghi
v6i tinh trang dat nhiém min, nguol dan noi
day da thyc hién chuyen do6i co cau cay trong,
co cau mua vu va chuyén dét trong lta sang mo
hinh nudi trong thily san. Trong khi do, dat
trong laa tap trung nhiéu hau hét & cac xa cach
xa bién theo hudng Béc, Tay Bic va trung tim
cia huyén. Tuy nhién, mang ludi sdong ngoi
chang chit, nwéc man dé dang xam nhap vao
sau bén trong ndi dong s& anh huong dén chit
luong dat trong cia cac xa nay.

3.3. Bdn do phdn nguéng chiu anh hwéng ciia
IVE}

Can cu vao gia tri phan ngudng d6 mén

BAN PO KHU VU'C TRONG LUA HUYEN BA TRI
VU DONG XUAN NAM 2018

GHI CHU

-

TILE 1: 100.000

Hinh 3. Ban d6 khu vyc trong I0a huyén Ba Tri
vu Déng Xuan ndm 2018.

trong dat ctia mot s6 nghién ctru trong va ngoai nudce [4, 11, 17, 18] cho thiy dat khong nhiém
man nim trong khoang EC <2 dS/m, con lai la d4t bi nhi®m man theo cac muc do khac nhau
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nhu man yéu: 2 < EC <4 dS/m, man trung binh: 4 < EC < 8 dS/m, mén nhiéu: 8 <EC < 16
dS/m va rat man: EC > 16 dS/m. Mt khéc, dua vao dic diém sinh trudng cua lua la cay tréng
chiu man kha [19]. O cdp d6 man EC > 6 dS/m thi hau hét cac gidng lua chéng chiu min déu
bi anh hudng boéi han man va cac gidng lta nhay cam sé& b ton thuong & cap d6 min thap véi
EC =2 dS/m. Tuy nhién, ning suat ltia giam tir 10—15% tai nhitng khu vuc c6 ngudng min
EC > 4 dS/m va ning suat laa giam trén 50% tuwong Gmg véi ving c¢6 EC > 10 dS/m [3, 20,
21]. Hién nhién c6 thé thiy ring gia tri 6 min va ning suat laa c6 quan hé nghich v6i nhau,
khi d6 man ting thi ning sut lta bi giam manh do chit luong dat suy yéu. Pay 1a co s¢ dé
nghién ctru phan ngudng chiu man cua lta va chia thanh 2 mic d6 bao gdm lta khong thiét
hai (hay khong anh huong) voi EC <2 dS/m va lta bi thiét hai (hay bi anh huong) voi EC >
2dS/m nhim thanh l4p ban db chju man cua lua duogc trich xudt tir két qua ndi suy bé mit 150
diém do min cua toan tinh Bén Tre. Qua ban dd hinh 4 cho thiy hau nhu lanh thé huyén Ba
Tri déu bi anh hudng boi min, chi con 1 phan nhé phia Bic, Tay Béc va Ty cua xa Tan
Hung, Tan My, My Chanh 1a khong bi anh huong.

BAN DO PHAN NGUONG CHIU ANH HUONG CUA LUA
HUYEN BA TRI VU DPONG XUAN NAM 2018

GHI CHU
- Khéng anh hudng 0 125 25 5 75 10
- Bi énh hudn,
k TI LE 1 :100.000

+

' |
ey w0 emeo eaannn

+
-+
+

Hinh 4. Ban d6 phan ngudng chiu mén cua lia.

3.4. Ban do viing hia bi dnh hwéng do dat nhiém man

Két qua chong 16p gitra ban do hinh 3 va 4 cho thiy dién tich thiét hai dét trong lta bi
nhi®m man rat cao 1a 7164,438 (ha) chiém 87,15% trén téng dién tich dat nong nghiép la
8220,942 (ha) vao thoi diém vu lta Péng Xuan nam 2018. Ngoai trir cac xd Tan My, My
Chénh, An Phi Trung, An Ngéi Trung va An Ngai Tay co dat trong ltia khong bi anh hudng
bdi man (Hinh 5).
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BAN DO VING LUA BI \NII nw (W( DO DO MAN DAT
HUYEN BATRIVU BONG XUAN NAM 2018
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Hinh 5. Ban d6 ving laa bi anh huong do d4t nhiém man.

3.5. Danh gia thiét hai dién tich lua boi han man

Theo nién giam thdng ké tinh Bén Tre nam 2018, cho thiy niang suat laa vu Pong Xuan
phan theo huyén Ba Tri 13 55,1 ta/ha [13] va theo cong thong tin dién tir Bnews gia lia nim
2018 tai dong bang Séng Ciru Long néi chung va huyén Ba Tri néi riéng ude tinh khoang
550.000 dong/ta [22]. Mt khéc, sir dung cong cu tinh toan trén ArcGIS dé tinh dién tich dat
trong lta vuot ngudng thich nghi han man theo timg xa nham xdc dinh thiét hai vé kinh té do
han man gay ra. Ap dung cong thirc (3) dé tinh thiét hai kinh té bang tich dién tich lua thiet
hai v&i ning suat lta va gia lua tai thoi diém 2018. Két qua tinh toan dugc thé hién qua sd
liéu bang 2 va biéu d6 théng ké trong hinh 6 va 7 cho thy tinh trang nén nong nghiép va
kinh té cua huyén Ba Tri bi anh hudng nghiém trong bdi han mén. Trong do, thiét hai vé dién
tich dét trong lha cao nhat 1a xa Tan Xuan voi 768,273 ha va anh huéng nhiéu & cac xa khac
nhu An Binh Tay, My Nhon, Pha Ngii va Phii L& c6 dién tich dat trong lGa thiét hai trén
500,000 ha. Song song d6, 2 xi chiu thiét hai kinh té ning né nhat ciing 12 xa Tan Xuan va
An Binh Tay, hau hét cac xa con lai cling bi thi¢t hai.

Bang 2. Thiét hai kinh té cac xa cua huyén Ba Tri nam 2018.

Xa Dién tich I0a bj thiét hai (ha) Thiét hai kinh té

An Dirc 25,167 773.759.415,0
An Binh Tay 739,097 22.723.537.265,0
An Hoa Tay 116,651 3.586.434.995,0
An Hiép 317,363 9.757.325.435,0
An Ngai Tay 174,984 5.379.883.080.0
An Ngai Trung 487,274 14.981.239.130,0
An Phu Trung 258,693 7.953.516.285,0
An Thiy 46,957 1.443.692.965,0

Ba Tri 184,111 5.660.492.695,0
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X4 Dién tich IGa bi thiét hai (ha) Thigt hai kinh té
Bao Thanh 185,19 5.693.666.550,0
Bao Thuan 92,641 2.848.247.545,0
Mg Chanh 34,672 1.065.990.640,0

My Hoa 397,878 12.232.759.110,0
My Nhon 604,776 18.593.838.120,0
M5 Thanh 493,108 15.160.605.460,0
Phudc Tuy 314,138 9.658.172.810,0

Pha L& 584,052 17.956.678.740,0
Ph Ngai 629,864 19.365.168.680,0
Tan Hung 0,189 5.810.805,0

Tan My 99,515 3.059.588.675,0
Tan Thay 175,846 5.406.385.270,0
Tan Xuan 768,272 23.620.522.640,0

Vinh An 194,25 5.972.216.250.0
Vinh Hoa 239,751 7.371.144.495,0

BIEU PO DIEN TICH THIET HAI O CAC XA CUA
HUYEN BA TRI
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Hinh 7. Thiét hai vé kinh té cac xa huyén Ba Tri.
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Nguyén nhan dan dén hau qua nay 1 do nudc bién dang hang nim tang lam suy giam
luu luong cac ngudn nudce ngot phuc vu cho tudi tiu, canh tac lua va hau hét cac song déu
bi nhiém man vao mua kho, diéu nay 1am cho nudc min dé 'dang xam nhap vao séu ndi dong.
Bén canh d0, cac yéu to tu nhién cung thuc day qua trinh dat nhiém man dién bién ngay cang
phtre tap hon nhu luong mua thap, phan bo khong déu kém theo nhiét d6 ting cao lam cho
chat luong dat suy yéu [15]. Su thi€t hai vé noéng nghiép 1a mot trong nhimg nguyén nhan
lam cho nén kinh té ctia huyén Ba Tri suy giam vao nam 2018. Dé khic phuc hdu qua khong
dang c6 trén va dung trude tinh hinh b1en dbi khi hau thuong xuyén dién ra va bat thuong
qua hang nim, ngudi dan duoc chinh quyen dia phuong ho trg day manh gia tang san Xuat
nhu chu dong trong chuyén d01 co cau cdy trong (chon giéng lta chiu man tdt) [20], chuyén
laa 1 vu sang mo hinh nuéi trong thiy san tai x3 An Dirc, chuyén lta 3 vu sang lta 2 vu tai
céc xd nhim thich g véi diéu kién xAm nhap min hién nay [8].

4. Két luan

Két qua nghién ciru da khang dinh viéc tich hgp cong nghé vién tham va GIS vé6i phan
tich, danh gia, thong ké khong gian ddi voi viéc xac dinh dién tich dat trong lta bi thiét hai
do man dem lai nhiéu loi ich trong cong tac quan ly, khai thac thong tin, nghién ctru khoa
hoc, phuc vu cong tac xay dung ban d6, danh gia bién dong nhanh chéng, dap tng nhu cau
kiém ké, giam sat tai nguyén moéi truong trén pham vi nho. Nhin chung, nghién ctru nay da
dat dugc myc tiéu ban dau dé ra, phuong phap phén loai ¢6 d9 chinh xac toan cuc 80,82% va
hé s6 kappa k = 0,76 hoan toan c6 thé tin cay.

Tuy nhién, dé tai van con ton tai mot so han ché nhu chi c6 thé sir dung dir liéu anh
Google Earth v&i d6 chinh xac 24 m ldy mau vao nam 2018 dé kiém ching két qua giai
doan. Bén canh do, két qua ndi suy bé mat dat man con phu thude kha nhiéu vao viéc 1dy
mau trén thuc dia va chi giam sat tai mot thoi diém nhét dinh. Vi thé can xay dung mo hinh
hoéi quy dé mé phong va du doan d6 min trong dat cho nhiéu thoi diém khac nhau tai nhitng
khu vire ¢6 d§ man thay d6i theo muia hodc hang nam gitp danh gia nhanh chong thiét hai
dat trong la anh huong béi min nham kip thoi luan phién chuyén d6i co cau san xuét kinh
té trong thoi dai thich img véi tinh hinh bién d6i khi hau hién nay.

Dong gop cua tac gia: Xay dyng y tuong nghién ctru: T.T.N., D.M.T., N.V.K.; Xu ly s6
liéu: T.T.V.; Viéet ban thao bai bao: N.T.N, L. T.B.; Chinh stra bai bao: T.T.N., N.T.N., L.T.B.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bd ¢ dau, khong duogc sao chép tir nhitng nghién cuu trude day;
khong ¢6 su tranh chap loi ich trong nhom tac gia.
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Assessment of potential damage of rice land area affected by
salinity drought in 2018 in Ba Tri district, Ben Tre province

Tran Thanh Vu?, Le Thien Bao?, Nguyen Trong Nhan?, Nguyen Van Khanh?, Do
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Abstract: Currently, the saline soil situation is complicated directly and affects agricultural
production activities of coastal districts, typically Ba Tri district, Ben Tre province. This
study uses field salinity measurement data combined with remote sensing technology and
GIS to map the salt tolerance zone of rice by object—oriented overlay classification method
on Sentinel 2A image with global accuracy of 80,83 % and Kappa index of 0,76, the rice
land area was determined as 8220,942 ha. Combined with the IDW surface interpolation
algorithm of salinity measurement points to classify the salt tolerance threshold of Winter—
Spring rice in 2018 and the calculation results show that the damaged rice land area is
7164,4381(ha), accounting for 87,5%. Therefore, assessing the potential damage of rice land
from drought and salinity is an issue that needs to be taken seriously in order to promptly
give warnings about the impact and trend of drought and salinity.

Keywords: Salinity, rice land, GIS, IDW, remote sensing
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Panh gia mic d) da dang ciia cong dong vi khuin hiéu khi va
xac dinh cdc loai vi khuan hiéu khi déng vai tro chii dao phan
hity chat hiru co trong nuwéc song Cai — tinh Pong Nai bang
phuwong phap MALDI-TOF
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Toém tit: Vi sinh vat duoc xem 1a nhén td chinh cua qua trinh ty lam sach nudc tu nhién,
trong d6 vi khuan hiéu khi déng vai trd hét strc quan trong trong qué trinh phan hiy chat
hitu co d& phan hily sinh hoc trong nuéc song. Panh gia mirc 46 da dang cta cong dong vi
khuan hiéu khi va xac dinh cac loai vi khuan hiéu khi dong vai trd chu dao phan huy chét
hitu co trong nudc séng nham lam rd ban chét ciia qué trinh phan hiy chat hiru co d& phan
huy sinh hoc va b sung vao co so dit liéu théng ké thanh phan vi khuan hiéu khi trong
nudc song, tir do lam co s¢ khoa hoc dé dua ra cac giai phap bao vé chat luong nudc song.
Trong nghién ctru nay mau nude s6ng 1a mau to hop cua 18 mau don lay theo 2 thoi diém
triéu cuong va triéu kiét tai 1 vi tri va 1 thoi diém; co tit ca 5 vi tri ldy mau theo chiéu dai
dong sdng Céi va lay tai 6 thoi diém: thang 6/2019, 8/2019, 10/2019, 12/2019, 2/2020,
4/2020. Két qua da xac dinh 25 dong khuan lac hiéu khi & nudc song Cai, trong d6 co 6
loai vi khuén hiéu khi déng vai tro chii dao phan huy chat hitu co trong nudc séng va co 2
loai ton tai quanh ndm trong sb 6 loai vi khuan hiéu khi chi dao nay.

Tir khéa: Vi khuan hiéu khi; Séng Cai; MALDI-TOF.

1. Giéi thi¢u

Vi sinh vat dugc xem 1 nhan t§ chinh cua qua trinh ty 1am sach nu6ce ty nhién; chang
phan huy va st dung cac chét hitu co hoa tan dé xdy dung té bao cho co thé va bién thanh
cac chat v6 co trong nudc [1]. Trong nudc co nhiéu loai vi sinh vat nhu: Vi khuan, nim
mdc, nAm men, xa khuén, vi rat (siéu vi khuan). Trong nhimg loai ndy, vi khuan déng vai
tro quan trong hay chu dao trong qua trinh phan huy chit hitu co, lam sach ngu(‘)n nudc
song. Theo phuong thuc dinh dudng, vi khuan dugc chia 1am 2 nhém: Vi khuan di dudng
va vi khuan tu dudng. Vi khuan di dudng sir dung cac chat hiru co lam nguon cacbon dinh
dudng va ngudn ning lugng dé hoat dong song, xay dung té bao, phat trién. C6 3 loai vi
khuan di dudng: Vi khuan hiéu khi can oxy dé song, Oxy cung cap cho qua trinh 6xy hoa
cac chat hiru co; vi khuan ky khi sdng va hoat dong & diéu kién ky khi (khong can 6xy cua
khong khi), sir dung 6xy trong nhirng hop chit nitrat, sulphat dé 6xy hoa cac chat hitu co; vi
khuan tuy nghi co thé séng trong diéu kién c6 hodc khong co 6xy tu do, nang luong giai
phong mot phan dugc st dung cho viée sinh tong hop hinh thanh té biao méi, mot phan
thoat ra & dang nhiét [2]. Vi khudn tu dudng c6 kha ning 6xy hoa chit vo co dé thu ning
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lwong va sir dung CO, lam ngudn cacbon cho qua trinh sinh tong hop, trong nhém nay c6 vi
khuan nitrat hoa [2]. Tém lai, qua trinh phan huty chat hitu co trong nudc song chi yéu do
cac vi khuan hiéu khi. Hién nay c6 cac phuong phap phén loai vi sinh vat nhu: Phuong
phap phan loai vi sinh vat truyén théng [3-4], phuong phap phan loai vi sinh vat bang sinh
hoc phén tir [4-6], phuong phép phan loai vi sinh vat bang khéi phé protein MALDI-TOF
[7-10]. Phuong phap MALDI-TOF dugc sir dung cho nghién ciru nay do day la phuong
phap dinh loai vi sinh vat mdt cach nhanh chéng, hiéu qua va dang tin cay [7-10]. Trén thé
gidi c6 nhidu cong trinh nghién ctru vé hé sb téc d6 phan huy chét hitu co ciia nudc song
v6i két qua xac dinh gia tri Ky trong khoang thoi gian nghién ctru t61 20 ngay va c6 xem xeét
anh huong cua cac yeéu t6 toi gia tri Ku. Tai Viét Nam, dd c6 mot sd it cong trinh nghién
ctru ¢6 xac dinh h¢ s6 phan huy chat hiru co' trong nude séng boi nhom vi khuén hiéu khi
nhung quy mé thyc hién véi so luong mau it, thoi gian thyuc hién ngan va dac biét la chua
c6 xac dinh cac loai vi khuan hiéu khi déng vai tro chu dao tham gia vao qua trinh phan huy
chat hiru co trong nuéc song [11-14].

Séng Cai 1a mot nhanh cua séng Pong Nai, chay qua dia ban cac xa bai Phudc, Long
Tan, Pha Thanh cta huyén Nhon Trach, tinh Dong Nai. Song Cai ¢6 vai trd hét sirc quan
trong ddi véi khu vuc thong qua cdc chire nang cua n6 nhu: Van tai (vén chuyen phu sa,
giao thong thuiy), bao vé (tiép nhén, ddng hoa cac chat 6 nhiém, thoat 1, diéu hoa vi khi
hau), san xuét (tudi ti€u, cung cap nude sinh hoat) [11-14]. Vi vay, danh gid mtrc do da
dang cta cong dong vi khuan hiéu khi va xac dinh cac loai vi khuan hiéu khi dong vai tro
chu dao phan huy chat hiru co trong nuéc song Cai bang phuong phap MALDI-TOF nham
lam rd ban chat ctia qua trinh phan huy chat hiru co d& phan huy sinh hoc va bd sung vao co
s¢ dir liéu théng ké thanh phan vi khuan hiéu khi trong nuéc song, tir d6 1am co sé khoa
hoc dé dua ra giai phap bao vé chat lugng nudc song.

2. Vit liéu va phwong phap nghién ciru

2.1. Vat liéu

Séng Céi co chiéu dai khoang 10km, chiéu rong 220-380 m, do sau giira dong 15-20
m tiy theo timg vi tri. Theo TCVN 6663-6:2018 [15], miu nudc séng duoc 1ay theo chiéu
dai song tai 5 vi tri, moi vi tri cach nhau 2,0-2,5 km (ki hiéu N1-N5). Tai ting vi tri lay 18
mau Giita dong ldy 3 mau theo do sau, gitra bo phai lay 2 mau theo d9 séu, gitra bo trai lay
2 mau theo do sau, bo phai lay 1 mau va bo trai ldy 1 mau Va mau nudc song dugc lay theo
tridu kiét va triéu cuong. Mau nudc song tai timg vi tri 13 mau to hop cta 18 mau don. Sir
dung thiét bi 1dy méu theo d6 sau ctia hang Wildco (M¥). Mau duoc chira trong can nhya,
bao quan lanh & nhiét do 1-5°C, van chuyén vé phong thi nghiém trong ngay.

Bang 1. Cac hoa chit str dung cho qué trinh nghién ctru.

TT Hoa chit M ta

1 NA(Nutrientagar)  Dang bot, MOO1, hang Himedia/An D9.
St dung NA 1am méi trudong dé cay trang vi sinh vat.

2 NB(Nutrient broth)  Dang bot, M002, hang Himedia/An Do.
Str dung NB dé 1am moi trudng ting sinh vi sinh vat.

3 Axit formic 98% Dang long, hang Merck/Ptc. ‘
Str dung axit formic trong dinh danh vi khuan.

4 Matrix IVD HCCA-  Dang long, hang Bruker/DPuc.
portioned Str dung dung dich matrix IVD HCCA-portioned trong dinh danh vi khuan.

2.2. Phwong phap nghién curu

a. Phuong phép phan lap vi sinh vat . i }
Theo [16-17], phan lap vi sinh‘ vat gom 4 budc: Chuﬁn b1 thach dia, pha loang mau,
phan 1ap va dinh lugng vi sinh vat bang phuong phap dém khuan lac.
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b. Phuong phap phan loai vi khudn bang khéi phd protein MALDI-TOF

Dinh danh vi khuan bang ddu 4n phan tr dua trén nguyén tic so sanh sy tuong dong
ctia phd protein tir mau vi khudn muc tiéu véi co so dir liéu caa gan 6.000 ching vi sinh vt
khac nhau trong thu vién Database. Thu vién MBT database version MSP 5627 thudc h¢
thdng dinh danh Maldibioptyper System. Phin mém dinh danh: MBT RTC 3.1. Thiét bj
Model: Microflex LT/SH; Hang san xuit: Bruker/Puc. Két qua dugc danh gia phan tich
dwa trén mirc twong ddng véi database thong qua diém tuong dong (score values).

Theo [18], quy trinh dinh danh vi khuan bang khdi phd protein MALDI-TOF gbm 4
bude: Phét mau va thém matrix, dua mau vao hé théng va tao phé, So sanh phé vo1 dir liéu
va xem két qua.

3. Két qua va thao luan

3.1. 86 dong khudn lac hiéu khi

Két qua xac dinh s dong khuan lac hiéu khi ctia nuéc song Céi biang phwong phap
phén 13p vi sinh & céc thoi diém khac nhau dugc trinh bay trong hinh sau.

Thoi gian/miu Ki hié¢u dong khuén lac hiéu khi
Thang 6/2019
N1 6 13 21 23
N2 3 8 13 16 20 22
N3|1 6 9 19|20
N4|1] |3 7 10 19(20
N5 3 7 10 16 19 21 23
Thang 8/2019
N1 819 13 19|20
N2 7 20 22
N3|1 6 10 13 16 19 21
N4 3 8 16 22
N5 3 10 21
Théng 10/2019
N1l 5|6]7] |9 17 20 23
N2 10 16 25
N3[1]2 718 21
N4|1 12 25
N5| |2 5 12 16 20
Théng 12/2019
N1|1]2 5
N2
N3|1 5
N4| |2
N5
Théng 2/2020
N1 6|7 18 21 24
N2 4 14115|16 21
N3 4 10 18 20|21) 22
N4 6] |8 14]15 21
N5 7 14115 21 24
Théng 4/2020
N1 9 18 21
N2 4 7|8 11 16 18 21|22
N3 6 9 14115 20(21 24
N4 7 15 20 24
N5 819 14 21

~
[(e]

~
o)

21 25

16
12 16

NIEIESIENIEY

[(e ) [{e} [{e} k(o]

[{e}

Hinh 1. S6 dong khuan lac hiéu khi ¢ nudc song Cai.
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Tong s6 dong khuan lac hiéu khi & nudc séng Cai xac dinh tai 6 thoi diém 1a 25 dong
khuan lac hiéu khi, ki hiéu tir (1) dén (25).

— Tai thoi diém thang 6/2019 phat hién 14 dong khuan lac hiéu khi, d6 1 cac dong co
ki hi¢u: (1), (3), (6), (7), (8), (9), (10), (13), (16), (19), (20), (21), (22), (23).

— Tai thoi diém thang 8/2019 phat hién 13 dong khuan lac hiéu khi, d6 1a cac dong co
ki hi¢u: (1), (3), (6), (7), (8), (9), (10), (13), (16), (19), (20), (21), (22).

— Tai thoi diém thang 10/2019 phat hién 15 dong khuén lac hiéu khi, d6 1a cac dong c6
ki higu: (1), (2), (5), (6), (7). (8), (9), (10), (12), (16), (17), (20), (21), (23), (25).

— Tai thoi diém thang 12/2019 phat hién 12 dong khuan lac hiu khi, d6 1a cac dong co
ki hi¢u: (1), (2), (5), (7), (8), (9), (10), (12), (16), (20), (21), (25).

— Tai thoi diém thang 2/2020 phat hién 14 dong khuan lac hiéu khi, d6 1a cac dong co
ki hi¢u: (4), (6), (7). (8), (9), (10), (14), (15), (16), (18), (20), (21), (22), (24).

— Tai thoi diém thang 4/2020 phat hién 14 dong khuan lac hiéu khi, d6 1 cac dong co
ki hi¢u: (4), (6), (7), (8), (9), (11), (14), (15), (16), (18), (20), (21), (22), (24).

Tai timg thoi diém s6 dong khuan lac hiéu khi trong nuéc song Cai phat hién dao dong
trong khoang 12-15 dong; trong d6 co 7 dong khuan lac hiéu khi luén ludn hién dién ca
trong 6 dot thu mau, do6 13 dong co ki hiéu: (6), (7), (8), (9), (16), (20), (21). Diéu nay cho
thay 7 dong khuan lac hiéu khi nay t6n tai quanh niam trong nudc séng Cai. Cac dong
khuan lac hiéu khi con lai tiy thudc vao diéu kién moi truong tai timg thoi diém trong nam
(nhu mua mua, mua khd, giao mua) c6 thé xuét hién hodc khong.

3.2. Pinh danh cdc lodi vi khudn hiéu khi

Trén co 86 86 dong kl}uén }ac hiéu khi xac dinh & trén, dinh danh céc loai vi khuan hiéu
khi bang phuong phap khoi pho protein MALDI-TOF.

Bang 2. Dinh danh cac loai vi khuan hiéu khi trong nudc song Cai.

Ki hi¢u dong khuin lac Tén loai vi khuin hiéu khi
1 Achromobacter xylosoxidans
2 Acinetobacter radioresistens
3 Aeromonas caviae
4 Aeromonas enteropelogenes
5 Arthrobacter gangotriensis
6 Bacillus atrophaeus
7 Bacillus cerecus
8 Bacillus megaterium
9 Bacillus pumilus
10 Bacillus sonorensis
11 Chromobacterium violaceum
12 Comamonas testosterroni
13 Enterobacter kobei
14 Escherichia coli
15 Klebsiella pneumoniae
16 Lactobacillus amylovorus
17 Neisseria meningitidis
18 Pantoea agglomerans
19 Pseudomonas mendocia
20 Pseudomonas putida
21 Pseudomonas libanensis
22 Pseudomonas otitidis
23 Rheinheimera soli
24 Sphingomonas adhaesiva
25 Stenotrophomonas nitritireducens

Bang phuong phéap khdi pho protein MALDI-TOF d3 dinh danh dugc 25 loai vi khuan
hiéu khi trong nuéc séng Cai la: Achromobacter xylosoxidans, Acinetobacter
radioresistens, Aeromonas caviae, Aeromonas enteropelogenes, Arthrobacter
gangotriensis, Bacillus atrophaeus, Bacillus cerecus, Bacillus megaterium, Bacillus
pumilus, Bacillus sonorensis, Chromobacterium violaceum, Comamonas testosterroni,
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Enterobacter kobei, Escherichia coli, Klebsiella pneumoniae, Lactobacillus amylovorus,
Neisseria meningitidis, Pantoea agglomerans, Pseudomonas mendocia, Pseudomonas
putida, Pseudomonas libanensis, Pseudomonas otitidis, Rheinheimera soli, Sphingomonas
adhaesiva, Stenotrophomonas nitritireducens.

Céc loai vi khuan hiéu khi ton tai quanh nim trong nuéc song Cai la: Bacillus
atrophaeus, Bacillus cerecus, Bacillus megaterium, Bacillus pumilus, Lactobacillus
amylovorus, Pseudomonas putida, Pseudomonas libanensis.

3.3. Mat do cua tueng loai vi khudn hiéu khi

Mat d6 cua timg loai vi khuan hiéu khi trong nudc song Cai Xac dinh bang phuong
phap dém khuan lac duogc trinh bay trong hinh 2.

Miit @ (CFU/ml) Mit dj (CFU/ml)
160,000 (1) 300,000 (2)
140,000 .

250,000

120,000
200,000

100,000
80,000 150,000

60,000
100,000

40,000
50,000

20,000

0

0

{IN2ZN3IN4ANSININ2ZN3INANSININ2ZN3INANSININ2NINNSININ2ZNINANSININ2 N3 N4 NS
Thang 6/2019 | Thang 8/2019 [Thang 10/2019|Thang 12/2019| Thang 2/2020 | Thing 4/2020

[NIN2N3NANSNIN2N3 NIPJ NIN2N3 \W“ IN2IN3NANSINININ3INANSNIN2ZNINANS
Thang 6/2019 | Thang 8/2019 T|l’|lL 10/2019 T|l’|lL 12/2019| Thang 2/2020

Thang 4/2020

Mat d¢ (CFU/ml) Mit dj (CFU/ml)

1200 @) |50 ©
1.000 300

250

800
200
600
150
100
100
200 50
0 1 I

INTN2N3 N4 N3INTN2N3N4 NSNT N2N3N4NSN1N2NI N4 NSINTN2 N3N NSNTN2NINa NS INTN2N3 NANSINTN2 N3 N4NSNTN2 N3N4NSINTN2N3 N4NSN1N2 N3 NANSNTN2N3NANS
Thiing 6/2019 | Thing 8/2019 |Théng 10/2019| Thing 12/2019 | Thang 2/2020 | Thang 4/2020 Thing 6/2019 | Thing 8/2019 | Thing 10/2019 | Thing 12/2019 | Théng 2/2020 | Thang 4/2020
Mat d§ (CFU/ml) Mat d§ (CFU/ml)
40,000 (5) 100 (6)
35,000 90
80
30,000
70
25,000

20,000 50
15,000 10
30

10,000
20
5,000 | | 10
0 0

ININ2NINANSNIN2ZNINANSNIN2N3INANSININ2N3INANSNIN2 NINANSNIN2NINA NS ININ2N3N4 N3 1}“\1\1]\51\]}\‘%\ \1\]< N1 NIN3 T\I\H\III\’\»I\I]‘J 1 N2N3 N4NS|
Théng 6/2019 | Thang 8/2019 |Thang 10/2019|Thang 12/2019| Thang 2/2020 | Thang 4/2020 Thang 10/2019 Thauzl 12019

Thang 6/2019 Th‘me 82019 Thang 2/2020 Tlnne 4/2020

Mit d¢ (CFU/ml) Mit dj (CFU/ml)
60,000 (7) 200,000 (8)
180,000
50,000 160,000
10000 140,000
120,000
30,000 100,000

80,000

20,000 60.000
10,000
10,000
| | .l I
0 0 1

NIN2N3N4NSININ2N3NANSNIN2N3 M\< m\aum mw\\\nﬁ |\?\m\4\< 'I]\'?]\'S]\'INSF\'INENSNINSF\'INENSNIN"NINEI\'SNIN"NINJNSNL\IS’NINZNSNWS
Théng 6/2019 | Thang 8/2019 | Théng 10/2019 Tlmu_u:uw Thang 12020 TI|a1\24’0’0 Thang 6/2019 | Thang 8/2019

Thang 10/2019|Thang 12/2019[ Thang 2/2020 | Thang 4/2020
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Mit d§ (CFU/ml)

60

ININ2N3INANSINT N2 NI NANSINTN2NINANSINT N2 N3 N4 NSNT N2 N3IN4ANS

Thang 6/2019 | Thang 8/2019 | Thing 10/2019 | Thang 12/2019 | Thang 2/2020 | Thang 4/

9)

N1 N2 N3 N4 NS

Mit dj (CFU/ml)

| ‘
J ‘
2

[

(10)

Thang 6/2019

VIN2N3 N4 N5

[NIN2N3IN4NSNIN2N3N4 N5
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Mit d§ (CFU/ml) (21) Mit @9 (CFU/ml) (22)
450 40,000
400 35,000
330 30,000
300 25,000
0 20,000

200
15.000
150

10,000

I I 1 ||II 0 | 1
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104

7
S 3

=)

ININZNIN4 NS
Thang 4/2020

Thang 6/2019 Thang 2/2020

Mt d§ (CFU/ml) (23) Mat d§ (CFU/ml) (24)

35,000 25

30,000
20
25,000

20,000

15,000

10,000
5

5.000 I
0 - ]

'ININ?.\'IN‘F’T NZN%NI\'T\'I \'INRN-INT\'INZN?NiNﬁ’.\H\'I.\"n\'-I\'T\'] NIN3INANS| ININ2N3 NIVSF'W N2N3IN4NSNIN2ZN3IN4 NFF’W N2N3IN4N5NIN2N3N4 NFF'W N2N3IN4NS
T

Thang 6/2019 | Thang 8/2019 |Thang 10/2019|Thang 12/2019| Thang 2/2020 | Thang 4/2020 Thang 6/2019 | Thang 8/2019 | Thang 10/2019 | Thang 12/2019 | Thang 2/2020 | Théang 4/2020
B 43 (CEUmD (25) | Hinh 2. Mat do cta timg loai vi khudn hiéu khi & nuéc song Céi:
’ (1) Achromobacter xylosoxidans; (2) Acinetobacter radioresistens;
330,000 (3) Aeromonas caviae; (4) Aeromonas enteropelogenes; (5)
300,000 Arthrobacter gangotriensis; (6) Bacillus atrophaeus; (7) Bacillus
250,000 cerecus; (8) Bacillus megaterium; (9) Bacillus pumilus; (10)
200,000 Bacillus sonorensis; (11) Chromobacterium violaceum; (12)
Comamonas testosterroni; (13) Enterobacter kobei; (14)
130,000 Escherichia coli; (15) Klebsiella pneumoniae; (16) Lactobacillus
100,000 amylovorus;  (17) Neisseria meningitidis; (18) Pantoea
50,000 agglomerans; (19) Pseudomonas mendocia; (20) Pseudomonas
0 putida; (21) Pseudomonas libanensis; (22) Pseudomonas otitidis;
|xzmm\'T‘lNzN.w.mﬁlNlNz\'%NJNT‘WNm\'ANﬁINlN:N:NL\'S’ﬂN:N?\::Ni (23) Rheinheimera soli; (24) Sphingomonas adhaesiva; (25)

Thang 6/2019 | Thang 8/2019 |Thang 10/2019|Thang 12/2019| Thang 2/2020 | Thang 4/2020 Stenotrophomonag nitritireducensl

Trong sb 25 loai vi khuan hiéu khi trong nuéc séng Cai c6 6 loai c6 mat do vi khuan
trung binh > 9.000 CFU/ml, d6 la: Achromobacter xylosoxidans, Acinetobacter
radioresistens, Bacillus cerecus, Bacillus megaterium, Comamonas testosterroni,
Stenotrophomonas nitritireducens. Pay 1a nhiing loai vi khuan hiéu khi déng vai tro chii
dao phan haty chat hitu co trong nudc séng Cai. Trong sb 6 loai vi khuan hiéu khi nay c6 2
loai ton tai quanh nam 1a Bacillus cerecus, Bacillus megaterium.

4. Két luin

Két qua nghién ctru da xac dinh 25 dong khuan lac hiéu khi & nudc song Cai. Trong d6
c6 6 loai c6 mat d6 vi khuan trung binh > 9.000 CFU/ml, d6 la: Achromobacter
xylosoxidans, Acinetobacter radioresistens, Bacillus cerecus, Bacillus megaterium,
Comamonas testosterroni, Stenotrophomonas nitritireducens. Pay 1a nhiing loai vi khuan
hiéu khi déng vai tro chii dao phan hily chat hitu co trong nuéc song Cai. Trong s6 6 loai vi
khuén hiéu khi ndy ¢6 2 loai ton tai quanh nam la Bacillus cerecus, Bacillus megaterium.
Han ché cuia két qua nghién ctru ndy 1a tinh khong dong nhét tai timg vi tri 1dy mau (khong
ddng nhét tai tirng mat cat séng: chiéu rong va chiéu sau cta dong séng).

bong gop cua tac gia: Xy dung y tuong nghién cou: P.C.S., N.V.S.; Xu ly 5O lidu:
N.V.S,, HK.Q.M.; N.T.T.; Viét ban thao bai bao: N.V.S., HK.Q.M.; P.C.S., N.T.T.; Chinh
stra bai bao: N.V.S., H.K.Q.M.

Loi cdm on: Bai bdo hoan thanh nh¢ vao két qua cua luan 4n tién siky thudt “Nghién ctru
qua trinh phan huy chat hitu co trong nude song Cai boi vi sinh vat”.



Tap chi Khi twong Thaty van 2023, 749, 12-20; doi:10.36335/VNJHM.2023(749).12-20 19

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1 cong trinh nghién ctru ciia tap thé
tac gid, chua dugc cong bo ¢ dau, khong duogc sao chép tur nhitng nghién ctru trude day;
khong c6 su tranh chap 1oi ich trong nhoém tac gia.
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Evaluation of the diversity of aerobic bacteria community and
identification of aerobic bacteria species that play a key role in
decomposing organic matter of Cai river — Dong Nai province
by the MALDI-TOF method
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Abstract: Microorganisms are considered as key in the natural self-cleaning process, in
which aerobic bacteria play a very important role in the decomposition of biodegradable
organic matter for the river. Evaluation of the diversity of aerobic bacteria community and
identification of aerobic bacteria species that play a key role in decomposing organic
matter for the river is aimed to better clarify the decomposition process of biodegradable
organic matter for the river and added to the statistical database of aerobic bacteria
composition in river water, from that making a scientific basis for proposal of solutions to
protect river water quality. In this study, the river water sample is a composite sample of
18 samples taken at two times of high tide and low tide at one location and one time; there
are all 5 sampling locations along the length of the Cai river and taken at 6 times: June
2019, August 2019, October 2019, December 2019, February 2020, April 2020. The
results have identified 25 aerobic bacteria species for Cai river, in which there are 6
aerobic bacteria species that play a key role in decomposing organic matter in river water
and 2 aerobic bacteria species exist all time during year round among these 6 dominant
aerobic bacteria species.

Keywords: Aerobic bacteria; Cai river; MALDI-TOF.
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Tém tit: Ha téng co s& dir liéu cua thanh phé thong minh bao gém mot hé théng dir liéu
khong gian dia 1y 3D duoc sir dung nhu mot nén tang cho cac tmg dung nhu thiét ké, xay
dung, dé xuét phuong 4n U:ng pho trong cac truong hop khan cap. Hién nay, trong qua trinh
xdy dung dir liéu khong gian dia ly thanh phé 3D thuong sir dung phuong phap thu thap dur
lidu bang cac cong nghé dia khong glan trong d6 cong nghé chup anh mat dat va cong nghé
chup anh bang méy bay khong nguoi lai (UAV) 1a phuwong phép dam bao d tin cay va co
gia thanh thép. Mic du céc tiéu chuén da duoc quy dinh theo chuin quéc té, tuy nhién do
su khac nhau vé do tin cay cua céc loai dit liéu, cac mirc do chi tiét khac nhau d6i voi mdi
loai d6i twong dia Iy cho ting khu vuc cu thé do vay van can phai nghién ciru bo sung, két
hop céc loai dir li¢u cho phu hop véi nhu cau va dic thu timg khu vuc. Nghién ctu nay tap
trung vao dé xuét quy trinh xay dung dir liéu khong gian dia ly 3D cho thanh phé thong
minh tir cac dit liéu bay chup anh bang UAV va chup anh mat dat. Két qua thuc nghiém da
xay dung dugc dir liéu khong gian dia Iy 3D cua day biét thy lién ké & mirc d6 chi tiét cao
(LoD3), muc LoD3 véi sai s6 trung phuong ciia cac diém kiém tra nhan dugc mAx = 1,4
cm; mAy = 1,6 cm; mAz = 1,7 cm.

Tir khoéa: Di liéu khong gian dia Iy 3D; UAV; Chup dnh mat dat; Thanh phd théng minh.

1. Giéi thi¢u

Trong bdi canh chuyen d6i s6 dé xay dung thanh phd thong minh, dir liéu khong gian
dia Iy 3D cua thanh phd ngay cang tré thanh dir liéu khong gian quan trong, n6 ¢ thé 1a nén
tang cho hé thong thong tin tich hop ctia thanh phd thong minh [1-2]. Thanh phd thong minh
1a thanh phd phét trién bén vimg dua trén nhitng tmg dung cong nghé thong tin. Mot trong
nhirng hop phan cbt 18i ciia cong nghé thong tin 1a CSDL khong gian dia 1y 3D [3]. Dé thanh
1ap dir liéu khong gian dia 1y thanh phd 3D, ¢ nhiéu phuong phap da duoc thuc hién bao
gom: phuong phap anh hang khong lap thé, phuong phép st dung anh v¢ tinh 1ap thé, phuong
phap ban dd san c6, phuong phap chup anh panorama tir nhiéu diém dtg may, phuong phap
s dung anh may bay khong nguoi lai, phuong phap tir quay phim 3D, phuong phap quét
Lidar mit dat; phuong phap su dung hé thong ban d6 di dong (Mobile mapping system),

..Hoac cé su ket hop tir hai phuong phap tro 1én dé c6 do chi tiét va do chinh xac cao hon

theo timg nhu cu cy thé nhu: phuong phap két hop anh hang khong va ban do c6 san; phuong
phap st dung hé thong thong tin dia ly két hop cac dir liéu do dac, phuong phap sir dung anh
vé tinh don 1¢ d6 phan giai rat cao két hop diém khong ché va bong dia vat,... [4-20].

[21] da thur nghiém phuong phéap st dung dir liéu tr UAV véi d9 phéan glai thap (640 x
480 pixel) dé thanh 1ap mo hinh thanh phé dang 3D. Phim duoc quay va nin chinh hinh hoc
Tap chi Khi twong Thiiy vin 2023, 749, 21-31; doi:10.36335/VNJHM.2023(749).21-31  http://tapchikttv.vn/
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déng thoi voi viée bay chup, do do, st dung anh véi kich thude anh 16n thuong sé khong kha
thi do gi6i han xtr Iy ctia may tinh. Trung tdm thanh phd Konya ctia Thé Nhi Ky da duoc xay
dung ¢ dang dir liéu khong gian dia 1y thanh pho 3D véi dién tich dat t6i 300 km? , bao gom
300 000 toa nha, 5 khu vyc lich st va du lich noi tiéng, quan trong cua thanh pho da duoc
xy dung & muec chi tiét cao, nhom tac gia Yalcin va Selcuk dé thyc hién cong viéc ndy nim
2014 duya trén 42.000 tAm anh hang khong c6 do phan giai cao [22]. Mot vi du dién hinh cua
viéc st dung Két hop bédi nhiéu dit liéu khong gian khac nhau, Over va cs. da st dung dir liéu
tir OpenStreetMap va m6 hinh s6 bé mat dé thanh 1ap dir liéu khong gian dja 1y 3D cac thanh
phd & Bt [23]. OpenStreetMap 1a dy én thu thap dir liéu khong gian tir nguoi dung tu nguyén
thong qua nhiéu phuong tién nhu anh chup pho thong c6 gin GPS hoic s hoa anh vé tinh,
anh may bay. Ngudn dix lidu nay thuong c6 df chinh xac khong ddng nhit do dugc xay dung
tir da ngudn dit lidu thir cip. Cong nghé may bay khong ngudi lai UAV duoc st dung phd
bién trong khoang 10 nam gan day dé xdy dung dit liéu khong gian dia Iy 3D cua cic cong
trinh kién trac cling nhu cho cac thanh phd trén thé giéi. M6 hinh 3D cta lau dai Landenberg
da duoc xdy dung dua trén may anh thong thuong gin trén may bay dé chup vong quanh nha
thd 6 goc nghiéng 70° va chup thang trén noc voi do phan giai mat dat 1a 10 m. Hon nita anh
chup tir mat dat bon phia cua lau dai ciing dugc str dung dé bo sung hinh anh bé mit 1au dai
trong m6 hinh 3D [24].

Tong cong ty Tai nguyén va Mai trudng Viét Nam 1a don vi ¢6 nhiéu nghién ctru Gmg
dung cac cong nghé dia khong gian trong nghién ctru va xay dung quy trinh thanh 1ap co s&
dir liéu khong gian dia Iy va ban dd ba chiéu ty 1& 16n phuc vu quy hoach phat trién d thi,
kién tric, trong nhiém vu bao tr1 duy tu céc di tich lich str, mo6 phdng thuc dia trong muc dich
phan dinh duong bién gidi quoc gia,.... [25-29]. [30] da stir dung dir li€u trong khu vyc thir
nghlem 1a anh chup tir UAV két hop véi cac dir liéu ban db khac dé thanh 1ap dir liéu khong
gian dia Iy 3D khu vuc nghién ctru v6i dinh dang CityGML. Két qua nghién ctru [3 1] cling
da tién hanh dé xuét duoc bo thuat toan gitp tu dong phan loai dir liéu dam may diém ra 8
phan 16p khac nhau, dong thoi dé xuit duoc quy trinh xay dung mé hinh 3D thanh phd ty
dong tir dir liéu LiDar hang khong cho khu vuc Hon Gai, Ha Long, Quang Ninh. [32] da xay
dung va thtr nghiém thanh cong quy trinh xay dung va biéu dién tryc quan mo hinh 3D toan
b6 khudn vién Khu A-HUMG trén nén web bang cong cu ma ngudn md 3DCityDB va thur
vién CesiumJS. [33] da thu nghiém ung dung két hop dir liéu anh UAV voi dir ligu quet Lidar
mat dat trong xay dung mé hinh s6 3D muc d6 chi tiét cao (LoD-3) cho cdng trinh nha cao
tang trong trong khu vuc d6 thi ven bién tai Ha Long, Quang Ninh, Viét Nam. Céc cong trinh
nghién ctru lién quan dén két hop cac thiét bi bay va may anh, may quet LiDAR cho cong tac
xdy dung dir liéu thanh phd 3D ¢ Viét Nam con chua phd bién do gia thanh rét cao, cac yéu
cau phan mém va phan cimg cho luu trit, xtr Iy s liéu con han ché.

Nghién ctru nay tap trung xay dung phuong an thanh 1ap dir liéu khong gian dia ly 3D
v6i tiéu chi giam tdi da gia thanh, phuong an trién khai don gian, hiéu qua, dugc thuc hién
v6i cac thiét bi pho bién trén thi truong tai Viét Nam. bé xu ly dir liéu khong gian thanh dir
liéu khong gian dia 1y 3D, mot chudi cac phan mém da sir dung bao gom xu Iy anh chuyp tu
UAV va s6 hoa cac duong déc trung (1 duong, canh toa nha, mai nha, 6ng khoéi va duong
bén trong toa nha) bang phan mém SketchUp. Cac dudng, ddi tuong, s6 hoa va phan loai thu
cong theo cac mirc do chi tiét khac nhau. Tét cac cac dudng dic trung sau d6 duge dua vao
phan mém FME d¢é xay dung dir liéu khong gian dia Iy 3D cho thanh phé va xuat ra két qua
theo tiéu chuan CityGML. Phuong phap két hop dit liéu anh may bay UAV va chup anh mat
dat s& can xtr Iy mot khéi lugng 16n dir liéu khong gian. Pong thoi do phan giai ciia anh chup
tir UAV cho d6 phén gidi cao, viéc bay chup s& phai thuc hién 1ap lai & cac goc khac nhau dé
dap ung duogc viéc xay dung dir li€u khong gian dia 1y 3D v6i d chinh xac twong duong
hodc 16n hon ban db ty 18 1:1.000.
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2. S6 liéu sir dung va phwong phép nghién ciru
2.1. 86 liéu sir dung

2.1.1. S6 liéu anh chup tir UAV

Di d6i voi UAV c6 gan may anh, cac UAV hién tai con ldp dat thiét bi do GPS dong do
chinh xé4c cao (RTK) sé& giam dang ké viéc phai bé tri do dac cac diém khéng ché ngoai thuc
dia. Cac ky thuét bay chup theo so d6 thiét ké tuyén bay theo ludi vong goc, bay chup ¢ cac
d cao v6i goe nghiéng 6ng kinh duge ap dung cho nha cao tang trong d6 thi nham cung cép
mo hinh sb bé mit (DSM) & dang dam may diém véi do chinh xac c6 thé phuc vu xay dung
dir liéu khong dia 1y 3D & LoD2 hoac LoD3.

2.1.2. S6 liéu anh chup mat dat

Mac du UAV c6 kha nang cung cp md hinh s bé mit & pham vi rong nho bay chup
dugc 6 trén cao. Tuy nhién mot s6 bé mit cua ddi tuong (nha, cdy,...) 0 gén mat dat s& bi che
khuét béi cac dbi twong bén canh va mai hodc tan ctia chiing. Dé giai quyét phan bi che lap
trong dir liéu dugc thanh 1ap bang anh UAV. Phuong phép chup anh 1ap thé mat dat co thé
cung cap dir liéu khong gian dia Iy 3D cho phan con thiéu d6. Cac anh chup mit dat s& phuc
vu xay dung dir liéu khong gian dia Iy 3D ¢ LoD3 xung quanh céc ddi tugng ma anh UAV
khong cung cip dugc.

2.2. Phuwong phap nghién curu

2.2.1. Chuan dir liéu CityGML

CityGML 1a chuan du6i dang ngdn ngir eXtensible MarkUp Language dugc xay dung
thanh tiéu chuan quéc té do Open GIS Consortium (OGC) dé xuat v&i muyc dich thanh lap va
trao d6i dir liéu khong gian d6 thi 3D. CityGML dugc xdy dung trén nén tang cia GML 3.1.1
boi nhém Special Interest Group 3D (SIG 3D) nam trong chuong trinh Geodata Infrastructure
North Rhine Westphalia, Dre. CityGML trinh bay ca 4 khia canh cua m6 hinh thanh phd
bao gom chuyén dé va ngit nghia, d6i twong hinh hoc, quan hé hinh hoc gilra cac d6i tuong
va bé ngoai ctia cac ddi twong. Ngoai ra, CityGML con ¢é cac dinh nghia vé mirc do chi tiét
(LoD) ctia ddi tugng theo 5 mirc khac nhau tir LoDO t6i LoD4.

2.2.2. Quy trinh thyc nghiém

Nghién ciru nay tép trung xay dung phuong an xay dyng dir liéu dia ly 3D voi ti€u chi
giam toi da gia thanh, phuong an trién khai don gian, hi¢u qua, cac thiét bi pho bién trén thi
truong. Hién nay céng nghé UAV da c6 nhitng phat trién dang ké, UAV ¢6 the mang may
anh pho thong chup anh d¢ phéan giai & mic cm, 6 chinh xéc rat cao, gia thanh rat phai chang
so vo1 cong ngh¢ khéc, linh hoat trong thuc hién bay chup xtr 1y, va dac biét rat pho bién trén
thi trudong. Két qua xtr 1y anh bay chup anh UAV bao gdm mo hinh s6 bé mat, dam may diém,
va binh d6 anh. Dit liéu binh d6 anh & mic chi tiét (cm) s& cung cip hinh anh chup tir trén
cao cta cac dbi tuong mat dat, 1a co so dé phan loai ddi tuong, xac dinh ranh gidi dia 1y cua
cac ddi tuong. Nhin chung, di liéu xay dung tir anh may bay khong nguoi 1ai 1a dir liéu co
ban cho xay dung co s¢ dir li¢u dia 1y 3D. Tuy nhién, chi minh cong nghé anh UAV s€ khong
du dé dap tmg nhu cu vé do chi tiét, d6 chinh xac cho mét dit liéu dia Iy 3D noi chung. Do
d6, can c6 sy két hop véi cac cong nghé hién dai khac phd bién hién nay nhu cong nghé chup
anh mat dat.

Céc thiét bi chup anh mit dat hién nay cung da phd bién, dé van hanh va st dung. Trong
thanh 1ap dir liu dia Iy 3D khu vyc thanh phd, cong nghé chup anh mat dat co thé cung cip
dam may diém cho tat ca cac ngd ngach va cac suon cua toa nha, khong nhirng cho cac nha
thép tang ma con cho nhimg nha cao ting. Pam may diém tir chup anh mit dat s& bo khuyét
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cho phan thiéu hyt dam may diém tao 1ap tir cong nghé¢ UAV. Vi dam may diém tao lap tir
cong nghé UAV sé& cho két qua theo huéng nhin xién tr trén cao xubng, cic goc phia trén
clia mai che hodc ban cong s& duoc hién thi rd, nhung thiéu phan dudi ciia mai che hoic ban
cong. Trong khi cong ngh¢ chup anh mat dat s& bo xung dam may diém & phan dudi, bi che
khuat boi ban céng. Hon nita, mat do diém trong dam may diém cua chup anh mit dét s&
dugc tuy chinh va ¢6 d chinh xac cao nhét, c6 thé 1am dit liéu tham khao dé hiéu chinh dix
liéu toa d cua ddm may diém anh tao l1ap tor UAV va anh mat dat. Tuy nhién, mot nhugc
diém cua cong ngh¢ chup anh mat dét 1a tao ra duge dam may diém, tir d6 s& tao ra duogc
DSM bé mit ngang nhung khong tao ra duoc anh truc giao cac mat cua toa nha. Cong nghé¢
chup anh mit dat s& 1a cong nghé duoc st dung dé bo khuyét phan thiéu hut cta .cong ngh¢
chup anh mat dat. Tuy nhién, dua trén dic diém ciia khu vuc nghién ctru, dac diém cia cac
loai dbi tuong dia ly khac nhau, sy tham gia cua cac cong nghé phu trg nhu chyp anh mat
dat, GNSS ciing dugc ap dung linh loat nham ting do chinh xac, tiét kiém thoi gian, chi phi,
nhan lyc.

Pic diém khu do, trang

1 Dit liéu dia 1y, ban dd,
thiét bi, yéu cau k¥ thuat

kinh té x3 hoi ¢6 lién quan

Daénh gia tong thé vé dir ligu da c6 va dir
liéu dia 1y can xay dung. Phéan loai doi
tuong dia ly

v v

Xéc dinh dr liéu khong gian can xay dung, Xac dinh dir
cho tirng loai d6i tuong dia ly liéu thudce tinh
can xay dung
A 4 v
Phuong an bay Phuong an chup
chup tr UAV anh mat dat
v
3 | Xac dinh ciu
Xt Iy, xay dung dir Xir Iy, xay dung dit rac du lieu
liéu dam may diém lidu dam may diém y Quhe
M0 hinh 3D dam may M5 hinh 3D dam may
diém cua doi tugng diém cua doi tugng
L 4 v Pé xuit
Danh gi4, cac két qua mé hinh 3D két phuong an xay
hop tir cac cong nghé da sir dung dung dir li¢u
thudc tinh

Xay dung dtr liéu khong
gian vector 3D

A 4 v

Chuyén sang chuén dir liéu CityGML
va nhap dix liéu thudc tinh

!

Dtr liéu khong gian dia ly
3D

Hinh 1. So d0 quy trinh xay dung dit liéu khong gian dia Iy 3D tir dit liéu UAV, chup anh mit dét
va cac dit liéu dia khong gian khac.

Dua trén phan tich ¢ trén, cong viéc ndy nham dé xuat quy trinh voi sy két hop cua céc
cong nghé bao gom chyp anh tir may bay khong nguoi lai va chup anh mat dat phuc vu xay
dung dir liéu khong gian dia ly 3D cua thanh pho théng minh. Bén canh do, cac cong nghé
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truyén thdng nhu toan dac dién tir c6 ché do do khong guong, do toa do bang cong nghé RTK
GNSSS ciing dugc sir dung dé do dac dlem khéng ché anh, diém Kiém tra, dlem noi cac tram
chup anh mat d4t va do chi tiét mot s6 diém & thuc dia. Quy trinh dugc dé xuat bao gom cac
budc co sir dung ting cdng nghé riéng va co su két hop cac cong nghé dé xay dung dugc
dam may diém hoan chinh cua tat ca cac ddi twong khong gian dja ly 3D can do vé& (Hinh 1).
Ngoai ra, cong viéc danh gia do chinh xac cac dam may diém thanh 1ap tir cac cong nghé
cling dugc thuc hién, tir d6 dé xuit cac phuwong an két hop cac céng nghé théng qua ghép cac
dam may diém cho cac déi trong dé dam bao yéu ciu cho xay dung dir ligu khdng gian vector
3D cho LoD3. Bén canh viéc két hop cac cong nghé dé xay dung ddm may diém hoan chinh,
viéc V& cac dbi twong khodng gian ¢ dang vector 3D va chuyén sang dinh dang dit liéu khong
gian CityGML ciing dugc dua ra trong quy trinh. Dir li¢u khdng gian CityGML la di liéu cd
thé str dung dé nhap céc dit liéu thudc tinh gan véi cac dir liéu khong gian nham tao ra san
pham dit liéu khong gian dia ly 3D hoan chinh cubi cung.

3. Két qua nghién ciru va thao luin

3.1. Khu vuc thuc nghiém

Khu thyc nghiém trong Hinh 2 thugc phuong Béi Chdy va phuong Hung Thang, thanh
phé Ha Long, tinh Quang Ninh bao gdm phan chu yéu thudc khu d6 thi cao cap ven bién cua
tap doan BIM group xay dung. Khu d6 thi gom co cac biét thy rleng biét hoac céc biét thy
lién k&. Ngoai ra c6 cac hé thong giao thong, cap thoat nudc ndi bo va cc cong trinh cong
cong phuc vu sinh hoat cong dong. Mot s nha cao tang phuc vu noi &, khach san hoc try s¢
lam viéc cua cac td chire doc céac truc duong chinh.

Hinh 2. Khu vuc thyc nghiém.

3.2. Mé hinh dam mady diém

Hinh 3 biéu dién dam may diém 3D ctia mot khu biét thy lién ké (Townhouse) véi kién
trac doc ddo thudc khu dé thi Grand Bay Ha Long nhan duoc tir két qua bay chup UAV va
chup anh mat dat trong khu vuc 1 (mau xanh) trén Hinh 2. Trong d6, Hinh 3a biéu dién dam
may diém 3D nhan duoc tir anh chup UAV, Hinh 3b thé hién tir anh chup mit dat va Hinh
3¢ 1a két qua ghép hai dam may diém 3D tir chup anh UAV va chup anh mait dét.
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Hinh 3. Két qua dam may diém ciia mot diy biét thu 1ién k& tir: (@) Anh chup UAV; (b) Chup anh
mat dét; (c) Ghép tir hai cong nghé UAV va chup anh mat dat.

3.3. Xay dung dit liéu khong gian dia 1y 3D tir dir liéu dam mdy diém

Dit liéu dd hoa vector 3D véi mure dd chi tiét cép 3 (LoD3) 1a mirc d6 d6i tuong s€ dugc
thé hién gidng voi thuc té nhat. Dit liéu nay thé hién chi tiét goc canh cac mit cia ddi tugng,
d6 161 16m cua cac vat thé trén dbi tuong nhu cua chinh, cua s6, hanh lang. M6 hinh nay dugc
tao tir qua trinh do dac thuc dia va xay dung trén mo hinh tryc tiép trén phan mém SketchUp
Pro 2021. Cac dam may diém cua day biét thu lién ké duoc vector héa trong cac Hinh 4.

LOD2_1km_24.8-Trung.skp - SketchUp Pro 2021
e At View Cemera Oraw Tools Window Help

B Wadad Rl X k21 PR ]

Frexaxe % @) - -

LIS

v ® | on

ag to orbit. Shift = Pan, Ctrl = suspend gravity.

Hinh 4. Md hinh vector 3D day biét thy lién ké dwoc xay dung & LoD3.
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3.4. Chudn héa di# liéu khong gian vector 3D theo tiéu chuan GML

Sau khi chuyén d6i sang GML mdi d6i twong trén mé hinh 3D duoc dinh dang chuan va
phan biét béng ID, c6 thé lua chon hién thi thong tin thudc tinh theo cac truong dir liéu méac
dinh cta city GML hoic ciing c6 thé lién két v6i thong tin thudce tinh do nguoi ding thiét 1ap.
Déi v6i 16p dir liéu khong gian Nha & sau khi chuyén ddi sang phan mém FME c6 dang bang
thudce tinh chua c6 cac thong tin nhu Hinh 5.

# FME Data r-2019.2 = a X

» B IFMEMultiSu...

citygmi_feature_role attr_name  citygml_feature role_attr val  gml_description gml_name ationDate

Hinh 5. Nha ¢ sau khi chuyén d6i sang chuén dir liéu CityGML.

3.4. Danh gia do chinh xdc dir liéu da xdy dung dwoc

Dua vao cac két qua do toa do (x, Y, z) cta 12 diém dic trung trén dia vat gdm cac goc
ctra va goc nha (Hinh 6) tryc tiép trén mo hinh 3D cia ddm may diém lay dugc sau khi xu 1y
tir két qua chup anh va dugc st dung dé so sanh véi toa do (x, Y, z) cac diém dic trung twong
mg duoc do bang ché do do khong guong cuia may toan dac dién tir. Sai s6 trung phuwong
nhan dugc max = 1,4 cm; may = 1,6 cm; ma, = 1,7 cm. Véi do chinh xac cac diém kiém tra
nhu trong Bang 1, m6 hinh 3D hoan toan co thé dat do chinh xac vé mat b.':ing va do cao dbi
v6i ban d0 dia hinh ty 1& 1: 500.

Hinh 6. Cac diém kiém tra d6 chinh xac trén diy biét thy lién ké.
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Bang 1. Két qua danh gia do chinh xac ctia m hinh 3D.
. Piém lay tir két qua chup anh Piém lay tir két qua do toan dac Sai s6 giira 2
Ky A tn LA .
TT higu dién tir khong guwong phuong phap
X (m) Y (m) Z(m) X (m) Y (m) Zm) AX AY AZ
diém

(cm) (cm) (cm)

1 206 2317860,907 423488,709 15,231 2317860,507 423489,309 14,731 04 -06 05
2 208 2317874,369 423509,929 15,936 2317876,869 423513,229 14,736 -2,5 -3,3 1.2
3 209 2317854,096 423478,560 6,682 2317852,196 423477,960 6,882 19 06 -0,2
4 216 2317876,050 423509,368 11,268 2317874,850 423511,068 7,468 12 -17 3,8
5 224 2317876,282 423456,367 12,857 2317874,482 423456,767 11,557 18 -04 13
6 228 2317867,293 423461,408 7,344 2317865,493 423460,308 6,044 18 11 13
7 244 2317877,199 423462,313 8,805 2317877,099 423460,913 6,905 01 14 19
8 246 2317885,009 423470,343 17,139 2317884,709 423472,743 14,739 03 -24 24
9 265 2317890,242 423515,297 9,391 2317890,042 423513,297 10,291 02 2,0 -09
10 269 2317901,673 423504,768 6,292 2317902,573 423505,668 7,792 -0,9 -09 -15
11 273 2317897,669 423491,230 7,443 2317897,369 423490,530 7,543 03 0,7 -01
12 275 2317893,952 423485,024 16,693 2317891,352 423483,324 18,793 26 17 21
Sai sb trung phuwong 14 16 1,7

4. Két luan

Nghién ciru nay da dé xuat qui trinh thyc nghiém xay dyung dit liéu khong gian dia ly 3D
tir cac dam may diém nhan dugc tir cac cong nghé chup anh UAV va chup anh mat dat phu
hop véi diéu kién & khu vuc thuc nghiém. Bén canh d6 cac dir lidu thudc tinh vé cac ddi
tuong khong gian ciing dugc thu thap va nhép vao dé minh hoa ddy du cac budc cua qui trinh.

Céc két qua thyc nghiém vé mo hinh 3D dam may diém, dir lidu thuge tinh va dir liéu
khong gian dia Iy dugc dua ra thé hién tinh kha thi ciia qui trinh da dé xuét. Viéc danh gia do
chinh xac két qua dir lieu md hinh 3D bang cach so sanh vdi cac két qua do bang toan dac
dién tir khong guong khang dinh két qua dir liéu nhan duoc c6 do chinh xac dép Gmg yéu cau
cua dit liéu khong gian dia Iy 3D ¢ LoD3.

DPong gop cua tac gia: Xay dung y tuong nghién ctru: L.T.T.H., N.Q.L.; Xu ly sO liu:
L.T.T.H.; Viét ban thao bai bao: L. T.T.H.; Chinh stra bai bao: N.Q.L.

Loi cam on: Bai bao hoan thanh nhd vao két qua cia cap co s¢ Trudng Pai hoc Mo — Dia
chat, ma sO T22-48 voi tén “Nghién ctru thanh 1ap m6 hinh 3D cong trinh xay dung cap do
chi tiét cao (LoD 3) bang két hop cong nghé may bay khong nguoi lai (UAV) va quét Laser
mat dat” va dé tai cap KHCN cap Bo Tai nguyén va Moi truong: “Nghién clru ting dung cong
nghé dia khong gian xay dung dit liéu khong gian dia 1y 3D cho thanh phd thong minh ven
bién phu hop véi diéu kién Viét Nam, thi diém tai khu vuc thanh phé Ha Long, tinh Quang
Ninh”, mi s6: TNMT.2021.04.04.

Loi cam doan: Tap thé tac gia cam doan bai bdo nay 1 cong trinh nghién ctru ciia tap thé
tac gid, chua dugc cong bo ¢ dau, khong dugc sao chép tur nhitng nghién ctru trude day;
khong c6 sy tranh chap loi ich trong nhoém tac gia.
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Abstract: The database infrastructure of the smart city includes a 3D geospatial data system
that serves as a platform for various applications, such as designing, building, and proposing
emergency response plans in. Currently, ground imaging technology and unmanned aerial
vehicle (UAV) imaging technology are the data collection methods often employed in
building the 3D geospatial data, ensuring reliability and low cost. Although international
standards regulated the process, additional research is necessary to combine data types that
suit the specifics of each region, given the variations in the reliability and level of detail of
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data types. This study focuses on proposing a process for building 3D geospatial data for a
smart city using geospatial data collected by UAV and terrestrial photogrammetry. The
experimental results have produced 3D geospatial data of adjacent villas in LoD3, with the
root mean square error of the received test points mAx = 1.4 cm, mAy = 1.6 cm, and mAz =
1.7 cm.

Keywords: 3D geospatial data, UAV, terrestrial photogrammetry, smart city.
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Tém tit: Bién doi khi hau (BDKH) dé lam thay do6i qua trinh mua va dong chay trén cac
luu vye song, anh hudng dén viéc quy hoach, thiét ké va quan 1y cac cong trinh thiy loi,
thity dién va phong, chdng thién tai... Do vay, bai bdo nay nghién clru sy bién d6i cua cac
chi s6 mua trén luu vuc song Vu Gia—Thu Bon trén co s¢ phan tich s6 liéu mua thue do va
tir cac mo hinh khi hau toan cau. Két qua cho thiy cac chi sb lién quan dén mua sinh li
P95p, Prcp, R5dp déu tang trong tuong lai, Va P95p tang khoang 50-100 mm so v6i thoi ky
nén, do vay nguy co lii lut s& cao hon. Chi sé tong luong mua nam (Ptot) va cuong do mua
ngay trung binh (SDII) ciing déu ting, su gia ting nay chu yéu tip trung vio nhimg thang
mua 1 chinh vy (IX- XI) Bén canh dé, nguy co cac dot kho han ciing s& xuat hién nhleu
hon do chi s6 Pedd (s6 ngay khong mua lién tuc trong ndm) tang I1én, cy thé s6 dot c6 sb
ngay khong mua lién tuc > 20 ngay s€ tang khoang 15%, dan dén nguy co han han s€ gia
tang. Nhimg thong tin nay cé thé tham khao cho nha quan ly va chuyén mén dé xuét cac
giai phap dé thich tmg véi BDKH va dam bao an ninh ngudn nudc trong tuong lai.

Tir khéa: Chi tiét hoa thong ké; Bién doi khi hiu; Hiéu chinh sai s6; Chi s6 mua; Vu Gia-
Thu Bon.

1. Giéi thiéu
C6 thé khang dinh rang BDKH dé c6 nhiing tac dong khong thé dao nguoc dén cac yéu
to khi tuong thuy van va gy ra mdi de doa 16n d6i véi su song [1]. Vi vay, dé phat trién kinh
té x4 hoi bén viing can ¢ nhimg nghién ciru dang tin cdy vé tac dong cua bién d6i khi hau
d6i véi moi trudng va tai nguyén nude. Do cac yéu to trong tuong lai lu6n c6 tinh khong chic
chén va kho dy doan, dac bi¢t khi chi 4p dung cac cong cu thong ké co ban dé phan tich cac
dir liéu quan quan tric, nén Mo hinh khi hau toan cau (Global Climate Model — GCM) duoc
danh gia 1a cong cu tot nhat dé nghién ctru khi hau khi xem xét cac gia dinh/ cac bién bén
ngoai khac nhau. Nhiéu GCM d3 duogc phat trién bdi cac co quan nghién ctru uy tin dé mé
phong khi hau dai han va dinh luong tac dong cua bién d6i khi hau [1]. Du 4n so sanh lién
mo hinh theo cip giai doan 5 (CMIP5) 1a bo mé phong mé hinh khi hdu méi nhat dé nghién
ctru danh gia toan cau hodc khu vuc [2-3]. Tuy nhién, san pham thd cia GCM thuong khong
duoc coi la nghién ctru khi hau & quy moé dia phuong do do phan giai khong gian tho cua
GCM [4-5]. Cac phuong phap tang d phan giai cia GCM da khéc phuc dan sy khong phu
hop vé d6 phan giai khi danh gia tac dong cua blen d6i khi hau & cap luu vuc, chang han nhu
lru vire dau ngudn dé c6 duoc dir lidu phan gial t6t hon nham mo phong tot hon céac qua trinh
thiry van va thuy dong luc hoc [6-7]. Chu yéu 6 hai cach tiép can dé chi tiét hoa GCM & cap

Tap chi Khi tigng Thity vin 2023, 749, 32-51; doi:10.36335/VNJHM.2023(749).32-51  http://tapchikttv.vn/



Tap chi Khi twong Thity van 2023, 749, 32-51; doi:10.36335/VNJHM.2023(749).32-51 33

dia phuong 14 chi tiét hoa dong luc va chi tiét hoa théng ké [6-8]. Pau ra cua phuong phap
tiép can chi tiét hoa dong luc duoc coi la vuot tro1 do m6 hinh hoa t6t hon cac co ché khi hau
va hién tuong vat ly [9-10]. Phuong phap chi tlet hoa thong ké loi thé hon so voi chi tiét hoa
dong luc vé su thuan loi trong tinh toan va yéu cau it thoi gian [5]. Vi vy, chi tiét hoa thong
ké duoc 4p dung nhiéu cho cac nghién ctru & quy md khu vuc (ving) dé dat két qua nhanh
hon [2, 6].

Bang cach tiép can thdng ké, phwong phap chi tiét héa cia GCM ciing khong tranh khoi
sai s6 mé hinh. Sai s6 mo hinh 14 sy sai 1éch c6 hé thong cua dir liéu dugc mo hinh hoda so
voi gia tri mong doi [11]. Déu ra cua GCM bi anh hudng boi nhiéu yéu t6, nhu 13 cac gia
dinh duoc dua ra dé phat trién GCM, trang thai ban dau, phuong trinh toan hoc va tuong tac
ctia cac bién khac nhau dwoc xem xét. .. Tuy nhién, nhitng yéu t6 ndy gay ra sai s6 ngau nhién
hodc hé théng dan dén c6 thé danh gia thién 16n (hodc thién nho) cac bién khi hau [11-13].
Mit khéc, cac bién khi hau thu dugc tir cic GCM c6 d6 phéan giai khong gian thd thuong
khong phu hop cho céac g dung ¢ quy moé khu vyc. M6 hinh GCM trung binh theo nhom
thudng duoc ap dung dé giam bét han ché nay gitra qué trinh mua quan tric va qué trinh mua
tinh toan cia GCM [14-15]. Tuy nhién, cach tiép can nay thich hop hon trong truong hop
nhiét do ddng nhét va khong thay doi dot ngdt, dong thoi khong thich hop véi lugng mua cé
d6 bién thién cao vi luong mua khong chi chiu anh huong cua hoan luu quy mé 16n ma con
bi anh hudng manh bai cac dic diém dija phuong nhu do cao, dic diém dia 1y, tham pha thuc
vat,... [16-18]. Ngoai trir nhiét do, ap suat va do am, cac bién khac ctia GCM khong nén sir
dung tryc tiép 1am dir liéu tho cho quy mé ving va lugng mua cho thay it phu hop nhat v4i
sO liéu thuc do [18] Do do, quy trinh hiéu chinh sai s6 thuong dugc ap dung dé thu hep
khoang cach giira két qua tinh todn mua tir GCM va tai liéu quan tric [19]. Quy trinh hi¢u
chinh d¢ 1éch ciling dugc ap dung dé diéu chinh do léch trong mo hinh tuan hoan khu vuc
RCM va két qua ciia GCM [13, 20, 21]. Cac mé hinh RCM duoc coi 1a tét hon so voi GCM,
tuy nhién khong thé khai quat héa cho lugng mua do c6 su anh hudng 16n cia cac dic diém
khu vure [22-23]. Vi véy, hiéu chinh sai s6 da duoc tmg dung cho cac du ra cia GCM trong
nghién ciru nay. Cac phuong phéap hiéu chinh sai s6 khac nhau duoc cac nha nghién ctru dé
xuét va ap dung dé chi tiét hoa két qua cta cac loai GCM. Vi du nhu: chuyén doi tuyén tinh
(Linear Scaling — LS), ty 1¢ v6i cuong d6 mua dia phuong (Local Precipitation Intensity
Scaling — LOCI), chuyén d6i theo ham mil, chuyén déi theo phuong sai, phan bb xac suit
(Distribution Mapping — DM), va cach tiép can thay doi khoang delta,.. -[13].

Nghién ctru bién d6i khi hu lién quan dén nhiét d6 va lugng mua chu yéu tap trung vao
viéc danh gia nhiing thay d6i vé trung binh dai han, gan day co xu the chuyén sang xem xet
anh huong cua cac trdn mua cyc tri [24]. B6i vi trong phan b6 tan suat clia cac tri s6 mua cyuc
tri, chi can thay ddi it vé tri s6 tan sut ciing c6 thé 1am thay d6i 16n vé tri s mua cuc tri, tire
1a mua sinh 1i 16n va c6 thé gay ra thiét hai 16n cho xa hoi [25]. Tuy nhién, van co rat it
nghién ctru xem xét cac hién tuong cuc doan dudi tic dong cua bién doi khi hau [26-28].

Dbéi véi luu vue nghién cuu, két qua tu s6 liéu thuc do 1978-2020 cho théy xu thé mua
Ximax, Xamax, VA& Xsmax clia cac tram trén luu vuc déu tdng trung binh tur 0,5-3,0 mm/nam,
0,8- 6,5 mm/nam, va 1,0—7,0 mm/nam. Dac biét khu vyc tdm mua Tra My c6 xu hudng ting
nhiéu nhat. Theo kich ban bién d6i khi hau cia B TNMT cong bd nim 2020, tong luong
mua nam céc thoi ky twong lai giita thé ky va cudi thé ky binh quan khu vuc Quang Nam —
Pa Ning ting 14,4-21,5% so véi ky co sé (1986-2005); tong luwong mua cac mua dong,
xudn, he, thu ciing déu ting trung binh tir 1,3-25,4% (trir truong hop ca biét co thoi ky giam).
Tuy nhién cac két qua theo kich ban nay khong cho biét cu thé cho ting khu vuc, va ciing
chua c6 thong tin chi tiét cho tung chi s6 mua, dic biét 1a cac chi s6 mua cuc doan.

Tir cac danh gia tong quan trén, thiy rang dén nay chwa c6 nghién ctru nao chi tiét dé
danh gia sy bién d6i cAc chi s6 mua cyc doan cho luu vee VGTB. Bai béo nay tap trung di
sau vao danh gia bién doi cac tran mua cuc tri trong tuong lai do tdc dong cua BDKH nho su
xem xét cac chi sé mua cuc doan khac nhau trén luu vuc VGTB.
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2. Phwong phap nghién ciru va sb liéu dung dé tinh toin

Céc bude nghién ctiru duoc khai quat hoa trong so do ¢ Hinh 1.

Phan tich tong quan cac nghién Phén tich qué trinh bién d6i
ctru trén The gidi va Viét Nam mua trén hru viee VGTB

Phan tich, hra chon cac chi so mra

Phan tich, hra chon cac mo hinh GCM

Phén tich, hra chon phwrong phap hiéu chinh sai s6

Hiéu chinh sai sé cho cdc mo hinh GCM

Tinh toan mua cho thoi ky 2035 - 2075
theo kich ban RCP4.5 va RCP8.5

Phén tich xu the chung Phén tich bién ddi mua Phan tich cac chi so
bang bieu do Boxplot thang va mua nam mua cue doan
Két luin

Hinh 1. So dd mé ta cac bude nghién ciu.

2.1. Gidi thiéu vé Khu viee nghién ciru

Luu Vuc song VGTB thudc loai 16n ¢ mién Trung véi tong dién tich luu vuc khoang
10.350 km? (Hinh 2), ¢6 2 nhénh chinh 1a Vu Gia va Thu Bon. Bat ngudn tir day Truong Son,
di qua mdt vung dong bang hep doc theo bo bién va cudi cung db ra B1en bong [26, 29]. Dia
hinh khu vyc nay rat phtc tap voi canh quan ddi nui hep ¢ thuong ngudn va cira song bang
phang & cubi ha Iuu vé phia Dong [30]. Khi hau luu vuc 1a nhiét d6i gié mua voi anh hudng
ving chi phdi cia diy Truong Son, anh hudng dén khi hau ving nay c6 hai mua rd rét: mia
dong (thang 11 dén thang 4) va mua ha (thang 5 dén thang 10) [31]. Luong mua mia mua
chiém 57-74% luong mua hang nim, thudng kéo dai trong khoang 4 thang tir thang 9 dén
thang 12. Luu vyc nhan dugc 26-43% luong mua hang nam vao mua kho (I-VI1Il). Lugng
mua trén luu vie song VGTB giam dan theo hudng dich chuyén tir Tay sang Pong. Ving
nui cao nhan dugc lugng mua trung binh hang nam khoang 3.100-4.200 mm, vung nui trung
binh khoang 2.500-3.000 mm trong khi viing nui thip va viing ven bién nhan duoc khoang
2.100-2.500 mm [32-33]. Trong tran mua lich st 1-5/11/1999 da ghi nhan lvong mua 1
ngdy 16n nhat 1én dén 667 mm tai Hoi An, it nhat ciing 1a 405 mm tai Tam Ky. Tuy nhién,
ngdy 5/11/2017 tai Tra My da pha ky luc v6i Ximax = 782 mm. Dbi véi Xamax, Xsmax Va X7max
thi ghi nhan tai tram Trao trong dot muwa 14-20/11/1980 lan luot 12 1124 mm, 1488 mm va
1677 mm. Nguoc lai véi mua 16n cuc tri xdy ra trong mua mua, thi trong mua kho lugng
mua lai suy giam da khién tinh hinh han héan, xdm nhap min dién ra rét nghiém trong trén
lwu vue. Nam 2014, 2015 va 2016 co tong lwong mua thiéu hut nhidu so véi cing ky trung
binh nhiéu ndm lan luot 1 150 + 790 mm, 50 + 550 mm va 30 + 300 mm. Dén 2020 ciing 1
nam thoi tiét bat thuong, tir thang 1-9 tinh hinh han han thiéu nudc xay ra nghiém trong anh
huong dén hoat dong san xuat va sinh hoat cia ngudi dan.
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Hinh 2. Luu vuc séng VGTB va cac tram KTTV.

2.2. S0 liéu ding dé tinh todn

Céc loai sd liéu thuc do va dir liéu tir cac GCM d3 duge st dung dé nghién ctru va tinh
toan trong nghién ciru nay. Mua ngay thuc do giai doan 1978-2020 tir sdu tram do mua trén
lvu vuc VGTB la ba Nﬁng, Hién, Nong Son, Hoi An, Kham Dtic va Tra My, dugc thé hién
trong Hinh 1.

C6 10 t6 hop dit liéu mua tir 5 mo hinh GCM tinh toan cho hai kich ban phat thai trong
twong lai ARS (RCP4.5, RCP8.5) da duoc su dung (http://cmip—pcmdi.linl.gov/cmip5/) trong
nghién ctru nay. Phuong phap noi suy dong tuyen tinh da dugc ap dung dé c6 dugc két qua
dau ra GCM tai céc vi tri ctia 6 tram mua. Chi tiét vé dix liéu GCM dugc st dung trong nghién
ctru niy thé hién trong Bang 1.

Bang 1. Cac thong sb cua cac GCM.

Mb hinh GCM Quéc gia Kich bian phat thii D¢ phan gidi khéng gian
CCsSM4 NCAR/USA RCP 4.5,85 0.94°x 1.25°
CSIRO-Mk 3.6 Australia RCP 45,85 1.875° x 1.875°
HadGEM2-ES Hadley/UK RCP 4.5,85 1.25° x 1.875°
MPI-ESM-LR Germany RCP 45,85 1.875° x 1.875°
ACCESS 1.0 Australia RCP 45,85 1.25° x 1.875°

2.3. Phuwong phdp tinh todn va thiét Igp mé hinh

2.3.1. Phuong phap chi tiét héa théng ké va hidu chinh sai s6

Cac phuong phap hiéu chinh sai s6 theo LS, LOCI va DM da duoc ap dung trong nghién
ctru nay dé chi tiet hoa két qua mua tir cac GCM. Céc bién so6 va chi s6 dugc st dung dé mo
ta cac phuong phap nay dugc dua ra trong Bang 2.
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Bang 2. Céc bién sb va chi s6 sir dung trong nghién cuu.

Bién s6 M5 ta Chi sb M5 ti
a.p Céc tham sb hinh dang va ty 1¢ phan x . Céc chi s6 hinh dang va ty 1 phan
' phdi Gamma ’ phdi Gamma
d Thoi khoang ngay Y Phan phdi Gamma
F Ham phan phdi tich luy (CDF) m Thoi khoang thang
F Nghich dao cia CDF obs Thuc do
. 2 M6 hinh RCM m6 phoéng cho thoi
M 5 i ref
Tri sO trung binh ky 19802011
M6 hinh RCM mé phong cho thoi
fut
P Mua ky 2012-2039
s Heé s6 ty 16 th Ngudng (Threshold)

2.3.2. Phuong phap hiéu chinh sai s6 theo ty 1é tuyén tinh (Linear scaling — LS)

Phuong phép hiéu chinh sai s6 theo ty 1& tuyén tinh [34] dugc dénh gia 14 phu hop nhat
dé hiéu chinh sai s6 cho dit liéu mua thoi doan thang. Gia dinh co ban trong phuong phap
nay la: cac gia tri hi€u chinh dya trén sy khac biét gitra lugng mua thuc do dugc va mé phong
GCM trong thoi gian tham chiéu (thoi ky nén) sé khong thay doi, va cac gia tri mo phong
cia GCM trong tuong lai duoc hiéu chinh theo sy khac biét trong thoi ky nén. Luong mua
ngdy duoc didu chinh dé tham khao va thoi gian trong tuong lai duoc thu thap bang cach sir
dung Cong thue (1) va (2).

et (d) S (d) X [Mm((PT

:J
)

. —] 2)

2.3.3. Phuong phap hiéu chinh sai sé theo cudng d6 mua dia phuong (LOCI)

Phuong phap LS chi hi€u chinh sai s6 duoc gia tri trung binh, nén su dung phuong phap
LOCI d& hiéu chinh dugc ca gia tri trung binh ciing nhur tan sut va cuong d6 mua ngay theo
dia phuong [35] (theo cac tram mua dai dién cho tig tiéu luu vuc). Cac budc lién quan dén
phuong phap LOCI dugc mo ta dudi day:

- Ngudng lugng mua (rainfall threshold) dugc chon tir lwong mua mo phong trong cac
GCM sao cho nhiing ngay c6 luong mua nho hon lugng mua ngudng dugc chon la nhiing
ngay khong mua co gia tri bang 0, va nhiing ngay mua vuot ngudng s& 14y gié tri bang nhimng
ngay mua quan trac (tai tram). Sau d6, s6 lwong cic tran muwa cho ca giai doan tham chiéu
(thoi ky nén) va trong twong lai duoc diéu chinh bang cach ap dung ngudng luong mua:

. 0, néu Por(d) < Py,

P -(d) = 3
. 0, néu Py, (d) < Py,

P = 4

-Hé sb tyle tuyen tinh dugc udce tinh dya trén cuong do mua ngay trung binh theo thang
v6i chudi s6 liéu nhiéu ndm. Chon nhitng ngay c6 mua tir dir lidu quan trac véi luong mua >
0 mm va nhitng ngay co6 lugng mua 1én hon ngudng mua trong moé phong cua cac GCM. Cac
hé s ty 1€ cuong dd mua dugc tinh béng cong thic (5).
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_ Km ( obs ( ) | Pobs ( ) >0 mm) (5)
“m( ref( )lPref ( ) >Pth)_Pth

- Cudi cung, viéc hiéu chinh luong mua dugc moé phong theo GCM va cac giai doan
tham chi€u va thoi ky tuong lai dugc thuc hién nhu sau:

i (d) = Pres (d) x5 (6)

Pt (d) =Pt (d)XS (7)
2.3.4. Phuong phap hiéu chinh sai s6 theo phan bé xac xuat (DM)

Phuong phap hiéu chinh sai s6 theo DM 1a mot dang cua phuong phap hiéu chinh phan
vi (quantile mapping), hiéu chinh ham phan phdi x4c suit ciia lugng mwa ngay dua trén cac
ham phan phdi tan suit lity tich (CDF) cta dir liéu mua thyc do [13]. CDF dugc xay dung
cho ca lugng mua thyc do va lugng mua md phong GCM, tirc 13, cho tat ca cac ngay trong
mot thang cua giai doan 1978-2005. Sau d6, gia tri cua lwgng mua mo phong GCM cua ngay
(d) trong thang (m) dugc tim kiém trén ham phan phdi Iy tich thuc nghiém (ECDFs) ciia md
phong GCM cung vé6i xéc suat lily tich twong tmg ctia nd. Sau do, gia tri cia luong mua cd
cling xéc sudt lity tich duoc xac dinh trén cac ECDF cua cac gia tri thuc do. Cudi cung, luong
mua ngay cho cac thoi ky nén va thoi ky twong lai duoc tinh toan bang cong thirc (8) va (9),
theo CDF cua phan bé Gamma (F,) va nghich ddo (F;?).

r'ef (d) = qu (Fy (Pref (d) | (x'ref,m/Bref,m) | aobs,m/Bobs,m) (8)

Pf'ut (d) = Fq:l (Fy (Pfut (d) | Olref,m s Bref,m) | Qlobs,m Bobs,m) (9)

2.3.5. Phan tich cac chi sé6 mua cuc doan

Nhimng bién doi trong cac hién tuong mua cuc doan da dugc danh gia dya trén 6 chi s6
sau: (1) lwong mua phan vi tht 95 (P95p, mm) tic 1a mua ing v6i tan sudt 5%; (2) tong s6
ngay mua I6n trong nam (Prcp, ngay); (3) cuong d6 mua ngay tinh trung binh cho nhitng
ngay c6 mua (SDII, mm/ngay); (4) lugng mua 5 ngay lién tiép 16n nhat (R5dp, mm); (5) téng
luong mua nam (Ptot, mm); va (6) tong sd ngay khong mua lién tuc dai nhit hang nam (Pcdd,
ngay) [36-38]. Cac chi s6 nay rat hitu ich dé mo ta phan 16n cac hién twong va dic diém mua
cuc doan.

a) Toéng lwong mua ndm tai phan vi mic 95% (P95p(), mm)

P95p) 1a tong lugng mua ndm ctia ndm th j° tai phan vi mirc 95% khi chi xét nhiing
ngay c6 mua trong nam do. Ngay c6 mua dugc quy udc la ngay c¢6 luong mua > 1,0 mm, con
lai néu<1,0 mm coi nhu khong mua.

b) Tong sO ngay mua l6n trong nam (Prepg), ngay)

Chi s nay cho biét tong s6 ngay mua 16n trong nim (j), quy ude 13 nhitng ngay c6 luong
mua > lrong mua ngay tai phan vi mirc 95% (P95p) da tinh & trén).

c) Cuong d6 mua ngay trung binh ctia nhitng ngay c¢6 mua (SDIIj), mm/ngay)

SDII; (Simple Precipitation Intensity Index) 1 chi s6 cuong d6 mua ngay trung binh cta

nhirng ngay c6 mua trong ndm thr (j), duogc tinh theo cong thirc:

W
ZRRWJ.

SDIl; == —— 10
o (10)

d) Tong luong mua 5 ngay lién tuc 16n nhéat (R5dpg), mm)
Chi sb nay dua ra tong lwong mua 5 ngdy lién tuc 16n nhat trong ndm j’.
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e) Tong luong mua ndm (Ptotg), mm)
Chi s6 ndy dua ra tong lwong mua cia tat ca nhitng ngay c6 mua (theo quy udc c6 luong
mua > 1.0 mm) trong nam (j), dugc tinh theo cong thic:

W
Ptot, = > RR,, (11)

w=1
f) Tépg sO ngay khong mua lién tuc dai nhit trong nim (Pcdd(j), ngay)
Chi s0 nay mo ta tong s0 ngay khong mua lién tuc 16n nhat trong tirng nam (j).

3. Két qua va thao luan
3.1. Hiéu chinh sai sé cho 6 tram do mura

Ba phuong phap hi¢u chinh sai s6 da dugc ap dung dé hiéu chinh sai s6 vé gia tri trung
binh, tan sb xuét hién cua luong mua trong cac GCM. Kich ban thoi ky co sé (nén) cho cac
GCM la lugng mua thuc do thoi ky 1987-2005, trong khi tinh todn cho twong lai 1a cac thoi
ky 2035-2075 (giai doan giita thé ky). Hiéu qua théng ké ctia cac phuong phap hiéu chinh
sai s6 duoc trinh bay trong Bang 3, duoc danh gia bang cac chi s6 hiéu sust RMSE, MAE va
R?. C6 thé thiy rang co sy thay doi nho trong tat ca cac chi s hiéu qua tai cac tram mua khac
nhau, cu thé 1a: RMSE va MAE lan luot thay d6i tir 7,849 dén 14,177 va 4,54 dén 7,809; R?
dao dong trong pham vi 0,419-0,557 dbi voi bién lugng mua ngay. Trén co sé danh gia hiéu
qua, phuong phap LS va LOCI tt hon so voi phuong phap DM.

mmm Thyc do 1978-2005 (a)
7001 wmm M6 hinh LS

~
=]
=]

mmm  Thyc do 1978-2005 (b)
| wmm M6 hinh LS
Mé hinh LOCI Mé hinh LOCI

wes M6 hinh DM

2600 | s M6 hinh DM

2w
=3
=3

Lugng mura (mm/thang)
S
5]

1 12 1 2 3 4 5 6 7 8 9 10 11 12

| — Thyc do 1978-2005 (C) 1200 { =mm Thyc do 1978-2005 (d)
mms M$ hinh LS mms M5 hinh LS

Mé hinh LOCI 4 M6 hinh LOCI
500 1 wes M6 hinh DM wes M6 hinh DM

-
o
o
=3

Lugng mua (mm/thang)

1 2 3 4 5 6 7 8 9 10 11 12

mm= Thyc do 1978-2005

| mmm M6 hinh LS (e)
M6 hinh LOCI

500 1 wess M6 hinh DM

1 2 3 4 5 6 7 8 9 10 11 12
Thang

Hinh 1. Két qua ciia cac phuong phéap hiéu chinh sai sb cho cac mé hinh RCM: (a) ACCESS (b)
CCSM (c), CSIRO (d), HadGEM va (e) MPI-GCM tai tram Da Nang.

Luong mua thang tai cac tram Pa Nang va Nong Son sau khi hiéu chinh sai s6 1an luot
duogc thé hién trén Hinh 3 va Hinh 4. C6 thé thiy dit liéu GCM khi di hiéu chinh sai s6 ¢6 su
phu hop kha t6t v6i sd liéu mua thuc do cua thoi ky co s¢. Khong co nhiéu bién dong vé
lwong mua tir thip dén trung binh. Tuy nhién, mot s6 ngay lugng mua 16n khong thé duoc
mo phong tdt do trong mot s6 thoi ky co luong mua ngay bién dong 1on. O day ciing cho thiy
cac phuong phap hiéu chinh sai s LS va LOCI thyc hién t6t hon so voi phuong phap DM.
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C6 thé nhan thiy rang lwong mua dugc diéu chinh sai sé bang cach sir dung CCSM va CSIRO
gan véi cac s lidu thyce do hon nhiéu so véi cac GCM khac. Md hinh HadGCM khong thé
md phong tdt khi so sénh véi mua thyc do, va cho thdy mua tir mé hinh cao hon so véi mua
thue do trong nhitng thang mua mua (IX—XI1) va thip hon trong mua khé (1-VI111).

Bang 3. Két qua cua hiéu chinh sai s6 bang 3 phuong phap (LS, LOCI, DM) cho 6 tram mua.

hég‘i‘l’l‘i‘fhp:‘;‘;f; gCl:lhsl(;l(li:Illll; PaNing Hién NéngSon  HdiAn K};‘zs‘ Tra My
RMSE 8139 7,849 9,647 8,311 11,21 14,177

LS MAE 4540 4501 5631 4,662 6,020 7,809
R? 0546 0419 0,531 0,533 0,557 0,543

RMSE 8429 70965 9,874 8,632 12,51 15,472

LOCI MAE 465 4672 5863 4,945 6,532 7,944
R? 0521 0402 0511 0,512 0,517 0.499

RMSE 9252 898 10,326 9,849 11,274 13,626

DM MAE 5246 5108 6,251 5,535 6,395 8,12
R? 0487 0358 0,495 0,458 0,55 0,551

NS o w[EEET

mmm M6 hinh DM msm MG hinh DM

Lugng mua (mm/thang)
Lugng mua (mm/thang)
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600 Mé hinh LOCI 1200 M6 hinh LOCI
== M hinh DM = Mb hinh DM
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=1
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,_
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=]

o
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Hinh 2. Két qua hiéu chinh sai s6 cho cac mé hinh ACCESS: (a) va CCSM (b), CSIRO (c), HadGEM
(d) va MPI-GCM (e) tai tram N6ng Son.

3.2. Tinh toan cac kich ban mua trong tuwong lai

Két qua danh gia, so sanh mua thyc do (1978-2005) va mua tir cac GCM giai doan nén
(1978-2005) va giai doan tuong lai (2035-2075) rng véi cac kich ban RCP4.5 va RCP8.5
tai tram Pa Ning va Nong Son duoc thé hién ¢ hinh 5 va hinh 6. Str dung phuong phap danh
gia cac dic trung thong ké va thé hién trén biéu d6 Boxplot dé d& xem xét, phén tich két qua
tinh toan giita cac mo hinh. Két qua tir biéu do cho thiy qué trinh mua tinh toan cia GCM
kha khop véi mua thye do ¢ giai doan nén. Su mo phong qua trinh mua trén luu vyce ctia md



Tap chi Khi twong Thity van 2023, 749, 32-51; doi:10.36335/VNJHM.2023(749).32-51 40

hinh CCSM thé hién t6t hon so v6i cac md hinh khéc, nén cac két qua tir mé hinh nay duoc
xem la dang tin cay va dugc chon uu tién tinh todn trong nghién ctru nay. M6 hinh CSIRO
cling c6 thé phu hop tot voi cac qua trinh mua thyc do.

ACCESS CCSM CSIRO
400 o 700 0 0 o
o
. o o o 600 . .
R . e o _
o o o 500
o 0 o]
& 600 & 500 &
£ £ £
£ 500 £ 10 £ 400
E E E
E T T |& £
c c 200
5 5 200 E
3 200 3 3
100 100 100
)T T T L ) T T L T 1 L — -
0
Thuc do Hién tai RCP4 5 RCPA.S Thite do Hién tai RCP45 RCPA.S Thyc do Hién tai RCP4.5 RCPB.S
HadGEM MPI
1200 e o o
600
Q
~ 1000 -
) 500
c 0 c o
O E
g o ? £ 400
E £
E 600 0 o E
g g 300
£ €
g 400 T T 5200
3 3
200 100
. —— — . T T T 1
Thige do Hign tai RCP4.5 RCPB.S The do Hién tai RCP4.5 RCP8.5
Hinh 3. Két qua danh gia thong ké bang biéu do Boxplot cho mua thyc do va BDKH ciia 5 GCM tai
tram Da Nang.
ACCESS CCcsM CSIRO
800 ° 700 o 600 ° o
o
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Hinh 4. Két qua danh gia thong ké bang biéu d6 Boxplot cho mua thuc do va BPKH ciia 5 GCM tai

tram Nong Son.

C6 thé quan sat thay tir cac biéu do théng ké cia CCSM thi lwong mua trung binh hang
thang s€ tang lén trong tuong lai khi xem xét cac kich ban RCP4.5 va RCP8.5. M6 hinh
CCSM chi ra trong twong lai s& c6 sb luong cac tran mua cuc doan (X > 500 mm) sé& nhiéu
hon so véi qua khir. Tuy nhién, RCP4.5 ciia CSIRO cho biét lvong mua trung binh thang cao
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hon so vé6i thoi ky nén va sé luong cac thang c6 mua nhod (X < 50 mm) ciing nhiéu hon so
v6i thoi ky nén; trong khi RCP8.5 cia CCSM lai cho thay tan sudt xuét hién cua nhiing thang
¢ mua cyc doan (X > 500 mm) tang nhiéu hon cta nhiing thdng c6 mua binh thuong (X =
250 mm). Xem xet tong thé cé4c tinh toan trong twong lai cua cac GCM, c6 thé két luan rang
s& ¢6 nhiéu cac tran mua 16n hon so vai so vai thoi ky nén.

Két qua cho thiy su khac biét 16n gitta mua trong tuong lai trén céc tinh todn caa GCM.
Diéu nay dé hiéu vi tit ca cac m6 hinh GCM déu c6 gia dinh trang thai ban dau khac nhau dé
mo phong cac hién trong nha kinh [39], ddn dén s& c6 su khac biét trong trong cc san pham
chi tiét hoa thong ké tir cac GCM. Do d6, trén thyc té trung binh cta té hop GCM duoc ap
dung dé giam dang ké sy khong chic chin trong nghién ctru bién dbi khi hau [40, 41]. Trung
binh t6 hop GCM (Ensemble average — EAG) duoc tinh bang cach iy trung binh cong cua
tat ca cac phép chiéu ciia cac md hinh GCM tai mdi tram.

(a) 700 4
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Hinh 5. Tinh toan mua cho kich ban RCP4.5 tai cc tram: a) Pa Ning, b) Hién, c) Nong Son, d) Hoi

An, e) Kham buec, f) Tra My.

Két qua hinh 7 va hinh 8 cho thay thoi ky mua kho (I-V) s6 liéu tir cac mo hinh GCM
rat sat vai thuce do, tuy nhién nhitng thang mua mua c6 sy khac biét rd rét, dac biét 1a thoi ky
10 chinh vy IX-XII. M6 hinh HadGEM va ACCESS du doan lugng mua trong tuong lai tang
15 1ét so voi thoi ky nén, nhung MPI va CSIRO lai cho két qua lugng mua giam. M6 hinh
HadGEM tinh toan luong mua thang 16n nhat trong mua 1i dao dong 1.000-1.750 mm mdi
thang, trong khi mé hinh CSIRO uéc tinh lugng mwa hang thang cao nhét tir 400-800 mm,
thip hon nhiéu so v6i két qua tir HadGEM trén ca 6 tram mua véi kich ban RCP4.5. Piéu
nay cho thay sy thay d6i dang ké giita cac du doan cia GCM vé luong mua theo ca phan bd
khong gian va thoi gian. Cac két qua ctia mé hinh CCSM va dudng trung binh GCM gan nhu
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twong ty nhau va cho thay lwong muwa trong mua mua ting 10-25% so véi thoi ky nén da
quan tric duoc. Phan 16n cac két qua tir GCM da cho thdy su thay d6i chut it vé thoi gian
xut hién mua 16n so vai thoi ky nén, thoi ky 1 tiéu man (1t som: V-VII) cac mé hinh GCM
kich ban RCP4.5 cho lugng mua cao hon so véi mua thuc do cua thoi ky nén.

1000
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1000 - cCsMm 800
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£ 8007 e £ 600
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Hinh 6. Tinh todn mua cho kich ban RCP8.5 tai cac tram: a) Pa Nang, b) Hién, c) Nong Son, d) Hoi
An, e) Khdm brc, f) Tra My.

Két qua tinh toan theo kich ban RCP8.5 chi ra lugng mua trong c4c thang mia mua cao
hon 5-15% so v&i kich ban RCP4.5, diéu d6 cho théy cac hién tuong mua cuc doan s€ Xuét
hién nhiéu hon vao muia mua. Thé hién trdi nhit 14 méd hinh HadGEM rdi dén ACCESS.
Twong tu nhu kich ban RCP4.5, thoi ky 1 tiéu man (1i sém: V-VII) cac md hinh GCM kich
ban RCP8.5 ciing cho luong mua cao hon so vé6i thoi ky nén.

3.3. Xu thé cua cac chi sé mura cuc doan

Hinh 9 va hinh 10 mé ta cac ham phéan phdi Gama luy tich (CDF) ctia lugng mua phan
vi thir 95 (P95p, mm) — mua ngay (mg véi tan suat 5%; sé ngay mua 1on (P > P95p) trong
nam (Prcp, ngay); va luong mua 5 ngay lién tiép 16n nhat (R5dp, mm) cia kich ban RCP4.5
va 8.5 tai tram do mua Pa Nang va Nong Son. Xét cho thoi ky hién tai (PD) va tuong lai
(FU) cua 5 mo6 hinh GCM.
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Hinh 7. Ham phan b6 Gama luy tich (CDF) ctia mwa phan vi thir 95 (P95p, mm), sé ngay mua 16n
trong nam (Prcp, day), lvgng mua 5 ngay lién tiép 16n nhat (R5dp, mm) cho hién tai (PD) va tuong
lai (FU) ctia 5 md hinh GCMs véi 2 kich ban RCP4.5 va 8.5 tai tram Da Nang.

43

Két qué cho thiy phan phoi tan suat luy tich (CDF) Gamma déu phu hgp v6i qué trinh
mua hién tai va twong lai ctia tram Pa Néng va Néng Son (Hinh 9 va Hinh 10). Chi so6 P95p
cho biét lugng mua cua cac trdn mua co xac sudt vugt ngudng 5% (trc 1a 95% kha ning
lwong mua thap hon P95p) va cac qué trinh (patterns) mua cua cc tran mua I6n cyc tri. Kich
ban RCP4.5 cho tat ca cac md hinh GCM cho thay cac tran mua P95p cao hon nhiéu so véi
hién nay. Ca phan dudi va phan trén ciia CDF ciia cac kich ban trong tuong lai déu ha thap
hon so v&i hién tai, cho théy sy gia tang cua ca 2 loai mua P95p thép va cao. Mo hinh
ACCESS cho thdy mua P95p ting 2,5-3 1an so v&i thoi ky hién nay, khoang tir 50-100 mm.
Kich ban RCP8.5 chi ra qué trinh mua twong tw nhu RCP4.5, nhung nghiéng hon vé phia
trudc co nghia 1a trong tuong lai cac trdn mua P95p s€ tang.
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Hinh 8. Ham phan phdi Gama luy tich (CDF) ctia mwa phan vi thir 95 (P95p, mm), s6 ngay mua 16n
trong nam (Prcp, day), lwong mua 5 ngay lién tiép 16n nhat (R5dp, mm) cho hién tai (PD) va tuong
lai (FU) ctia 5 m6 hinh GCMs vdi 2 kich ban RCP4.5 va 8.5 tai tram Néng Son.

Ngoai trr m6 hinh ASSESS, tat ca cac GCM khéc déu cho thay xu hudng Prep ting,
diéu nay cho thiy s6 ngay c6 mua 16n cuc doan s& tang trong tuong lai. R5dp 1a dai luong
biéu thi tong lwong mua 16n nhét trong 5 ngay lién tiép. Chi s6 ndy mé ta nhiing tran mua
16n cudng do cao co thoi gian dai hon, dy 1a nguyén nhan chinh sinh ra ra 1a Iut. Co thé
quan sat thay tir Hinh 9 va hinh 10 ring CDF cua R5dp cho cac kich ban trong tuong lai d&
dich chuyén sang phai so v6i kich ban nén. Piéu d6 c6 nghia 1a lwong mwa 16n nhat trong 5
ngay lién tiép cao hon thoi ky nén, do d6 kha nang xay ra lii lut trong tuong lai s& cao hon.
Kich ban RCP4.5 cho théy cac tran mua 5 ngay xudt hién nhiéu hon so véi kich ban RCP8.5.

Nhin chung, c6 thé quan sat tir Hinh 9 va hinh 10 réng lrong mua ctia cac tran mua cyuc
doan s& tang 1én, dan dén 1a cung d6 16n cua trin mua d6 sé& co tan suat (do lip lai) giam di.
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Xét vé mit khong gian, khong c6 sy khac biét dang ké cuia cac chi sé mua trong tuong lai
gitra cac tram Pa Nang va Nong Son.

Ptot[RCP4.5]
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Hinh 9. Ham phan phdi x4c suat Gamma (PDF) cua téng lwong mua nam (Ptot), sd ngay khong mua
lién tuc dai nhét trong nim (Pcdd) va cuong dé mua ngay trung binh (SDII) cho thoi ky hién tai (PD)
va twong lai (FU) caa 5 md hinh GCMs véi 2 kich ban RCP4.5 va 8.5 tai tram Da Nang.

Céc chi sb nhu: tong lvong mua nam (Ptot, mm), tong s6 ngay mua trong nam (W, ngay),
téng sb ngay khong mua lién tuc dai nhét trong nim (Pcdd, ngay), va cudng do mua trung
binh ctia nhitng ngay c6 mua (SDII, mm/ngay) cua thdi ky nén va twong lai tai cac tram Da
Niéng va Nong Son dugc thé hién trong Hinh 11 va hinh 12.

Dién tich cta biéu dd Ptot thé hién mwa ndm, phu thudc vao bién sb ngay c6 mua trong
nam W (quy ude ngdy c6 mua khi X > 1 mm). Trong cac nghién ctru trude day déu chi ra
rang tat ca cac GCM deu ¢6 ban chit thong ké trong thoi ky nén twong ty nhu qua trinh thuc
do [42]. 6 1a su xuat hién thuong xuyén cua cac trdn mua trung binh, va cac tran mua 16n
c6 tan suat it hon. CAc GCM tinh to4n mua trong twong lai cho cac kich ban RCP4.5 va
RCP8.5 trén luu vuc song VGTB di cho thdy xu hudng cac duong trong tuong lai cua biéu
dd Ptot 1éch vé bén phai nhiéu hon, vi vy, trong twong lai luu vuc s& ¢6 luong mua nim
nhiéu hon so véi hién nay. Tuy nhién, van chua thé 1y giai duoc nguyén nhan sy gia ting
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téng lugng mua nam 14 do cac trin mua trong mia mua ngdy cang 16n hon, hay do sé ngay
mua tang 1én, ma can sir dung thém thong tin ctia Pcdd va SDII @€ phan tich nguyén nhan gia
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Hinh 10. Ham phan phdi xac suat Gamma (PDF) ciia tong lugng mura nam (Ptot), tong s6 ngay khong
mua lién tuc dai nhat trong ndm (Pcdd) va cuong dé mua trung binh ngay (SDII) cho thoi ky hién tai
(PD) va tuong lai (FU) ctia 5 md hinh GCM véi 2 kich ban RCP4.5 va 8.5 tai tram Néng Son.

60

Duya trén phan tich chi s6 Pedd (tong s6 ngay khong mua lién tuc dai nhét trong nam),
két qua tir ACCESS cho thay nhiing dot kho han 16n nhat dao dong tir 5 dén 40 ngay, trong
d6 hon 80% la cac dot kéo dai dén 20 ngdy. M6 hinh khac cia GCM ciing biéu dién mé
phong ngay twong tw nhu vay. Tuy nhién, cac két qua trong tuwong lai cho thiy s6 ngay kho
han sé& tang manh, s6 ngay khong mua lién tuc trén 20 ngay s& ting tir 15% ¢ hién tai 1én 80%
trong twong lai, ddng thoi thoi gian mua kho s& kéo dai hon so véi hién nay. Nhu vay trong
twong lai thoi ky kho han s& dai hon va tan suit xuat hién s& nhiéu hon nén hau quéa cua han
han s& khoc liét hon.
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Chi s6 SDII la cuong do mua ngay trung binh trong nam (chi xét cho ngay c6 mua),
dugc tinh toan bang ty sb gitta Ptot va sd ngay c6 mua (W). Céc kich ban mua trong tuong
lai cho thdy s cac tran mua c6 cudng do trung binh va thap thi giam xubng, nhung s cac
tran mua c6 cuong do cao lai tang 1én.

So v6i cac nghién ctru trude ddy, bai bao nay di danh gia cu thé vé sy phu hop ciia mé
hinh ACCESS dbi v6i luu vue song VGTB so voi cac mo hinh GCM khac; ddng thoi ciing
chi ra riang phuong phap hiéu chinh sai s6 LS hiéu qua hon 2 phuong phap LOCI va DM.
Két qua 6 chi s6 mua ciing cho thdy mirc do bién ddi trong tuong lai cua cac ddc trung mua
16n trong mua mua, mua thang va mua ndm voi mac d6 chi tiét tai 6 vi tri tram mua dai dién
trén luu vuec.

4. Két luén

Céc qua trinh mua thyuc do va tinh toan trong tuong lai (giai doan giita thé ky 2035
2075) trén luu vue séng VGTB dé duge mo phong, phan tich va tinh toan. Sau tram do mua
trong luu vuc da dugc xem xeét dé danh gia su blen d6i khong gian, két qua cho thdy su bién
d6i theo thang cuia mua thyc do tai CAC tram gan tuong ty nhau. Tuy nhién, tong luong mua
nam co6 thay ddi theo dia hinh, cu thé tram Hién c6 lugng mua ndm thép nhét, trong khi tram
Kham Purc ¢6 luong mua nim cao nhat.

Trong s6 5 mo hinh GCM, thi mé hinh ACCESS dugc cho két qua mé phong tt nhat
cac qué trinh mua trén luu vuc. Sau chi s6 mua duoc stir dung dé phan tich xu huéng va nhiing
thay dbi ctia qua trinh mua trong tuong lai khi xét cac kich ban BDKH RCP4.5 va RCPS.5,
tat ca cac chi sé déu thay ddi trong ca 2 kich ban. Trong tuwong lai, chi s6 mua P95p va Prcp
déu ting, va luong mua ciia cac trdn mua 1on (vuot tin sudt 5%) ting so véi thoi ky nén
khoang 50-100 mm tuy tung vi tri cua luu vue. Pong thoi chi sé R5dp ctia cac kich ban
tuong lai cling ¢6 xu thé 16n hon kich ban nén, co nghia la lvgng mua lon nhét trong 5 ngay
lién tiép s& cao hon, dan dén nguy co 1t lyt. Chi s6 tong lwong mua nam (Ptot) va cudng do
mua ngay trung binh (SDII) déu ting, sy gia ting nay lai chi tap trung vao nhing thang mua
lii chinh vy (IX-XI). Bén canh d6, nguy co cac dot kho han ciing s& xuét hién nhiéu hon do
chi s6 Pedd (s6 ngay khong mua lién tuc dai nhat trong ndm) tang 1én, cu thé 1a s6 ngay khong
mua lién tuc > 20 ngdy sé& ting khoang 15%, dan dén nguy co han han sé& ngay cang khéc liét
hon.

Nhin chung, ¢6 thé két luan rang hién twong 4m 1én toan cau c6 thé co tac dong 16n dén
téng luong mua va qua trinh dién bién mua trén luu vuc VGTB & cac thang mua mua, dic
biét 1a cac thang Ii chinh vu. Tén suét va cuong do cua cac hién tugng cuc doan co thé s&
tang 1én, cuong d6 mua ciia cac tran mua 16n co thé ting, nhung nguoc lai sé ngay khong
mua ciing c6 thé kéo dai hon. Trong khi dién bién mua nhiing thang mua kho it thay doi.

Mot s6 han ché cua nghién ctru nay 1a: méi chi tinh todn mua trong tuwong lai theo céc
kich ban BPKH cho 6 tram mua dién hinh (mua diém) ma chwa xac dinh duoc cac ban dd
phan b mua theo khong gian (mwa dién); va chua xét dén cac ddc trung mua mua kho. Rat
mong mudn cc nghién ctru tiép theo s& bo sung khic phuc nhirng han ché nay.

bong gop tac gia: Xay dung y tuong nghién ciru: N.M.D.; Lwa chon phuong phap nghién ctru:
N.M.D.; Xur 1y s0 liéu: L.N.V,; Tinh toan: L.N.V.; Phan thh két qua: L.N.V., N.M.D.; Viét ban
thao ba1 bao: L.N.V.; Chinh stra bai bao: N.M.D.

Loi cam on: T4p thé tac gia xin trin trong cam on cic co quan ctia Tong cuc Khi tuong Thuy
van di cung cap tai liéu; cac chuyén gia trong nudc va qudc té da dong gop ¥ kién dé hoan thanh
nghién ctru nay.

Loi cam doan: Tép thé tac gia cam doan bai bao ny 1a cong trinh nghién ctru cta tap thé tac
gia, chua duogc cong bd, khong dugc sao chép tir nhitng nghién ciru trude ddy; khong co sy tranh
chép loi ich trong nhom tac gia.
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Abstract: Climate change made the changes of precipitation and flow on river basins, it is
needed to adjust the planning, design and management of hydraulic works, hydropower, and
natural disaster prevention system. Therefore, this paper studies the variation of rainfall
indices in Vu Gia—-Thu Bon river basin on the basis of analysis of real rain data and from
global climate models. The results show that the heavy rainfall indicators P95p, Prcp, R5dp
all increase in the future, and P95p increases by about 50-100 mm compared to the baseline
period, so the flood risk will be higher. The total annual rainfall index (Ptot) and the average
daily rainfall intensity (SDII) also increased; these increases were mainly concentrated in
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the main flood season (1X-XI). Besides, the drought hazard is also increases due to the Pcdd
index (number of consecutive days without rain in a year) also increases, specifically, the
number of days without continuous rain > 20 days will increase by about 15%, leading to
the risk of drought would be more severe. This information could be useful for managers
and researchers to propose measures to adapt to climate change and ensure water security
in the future.

Keywords: Statistical downscaling; Climate change; Bias correction; Precipitation
indicators; Vu Gia —Thu Bon.
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Tém tit: Bai bio trinh bay két qua phan tich dia khong gian danh gia dinh luong quan hé
giira cac yéu tb moi truong va nude ngam mach 16 khu vuc Gia Lai. Hé phuong phap phan
tich khdng gian GIS bao gom 03 bude da dugce sir dung, cho phép tao lap co so dit liéu dia
khong gian vé nudc ngam mach 16 va 12 yéu t6 ¢6 quan hé anh huéng. Theo d6, mirc do
quan h¢ chat ché dugc danh gid & cac khu vuc do dbc dia hinh nho hon 12,8 do, hudng suon
bang phang, d6 cong dia hinh -0,004-0,005, ngudng cao do 666-802,6 m, cac thanh tao dat
da va san pham phong héa hé tang Ttc Trung, thyc phu cay than g0, va céc chi s6 NDVI
0,45-0,54, NDMI -03-0,04, NDWI 0-0,17. V6i yeu t6 khoang cach t¢ dit gdy va song, mirc
d6 quan h¢ dugc danh gia chua r6 net. Vi yéu tb lugng mua, mic do quan h¢ chwa phu
hop quy luét tuyén tinh bo cap trir luong. Tir cac danh gia dinh luong, két qua nghién ciu
da cung cap burc tranh toan dién vé sy anh hudng va tac dong gilta nudc ngdm mach 19 va
12 yéu t6 moi truong tu nhién. La co s& khoa hoc dau vao tin cay cho cac mo hinh du bao,
danh gia nguy co suy thoai nudc ngam mach 1§ phuc vu quan 1y, khai thac bén viing.

Tu khoa: Nudce ngém mach 19; Dia khong gian; GIS; Gia Lai; Viét Nam.

1. Mé dau

Tai nguyén nudc da duge xac dinh 1a mot trong nhiing thach thirc quan trong nhat ctia
thé ky 21 trén toan thé gidi [1-2]. Trong d6 nudce ngém, dac biét la nudc ngﬁm mach 10 & cac
khu vuc khan hiém nudc duoc coi 1a mot trong nhitng ngdn tai nguyén thién nhién quy gia
nhit [3-4] do mot sé dic diém nhu nhiét d6 6n dinh, pho bién, kha nang chiu 6 nhiém han
ché, chi phi phat trién thap va dang tin cay trong thoi ky han han. Sy gia tang dan s6 nhanh
ket hop vé6i bién d6i khi hau da 1am ting nhu cau sir dung tai nguyén nudc cho cac muc dich
ubng, néng nghiép va cong nghiép [5].

Khu vue Gia Lai 1a dia ban trung tam ctua Tay Nguyén - vung c0 vi tri chién lugc trong
phat trién kinh té - x4 hoi va bao vé an ninh - qubc phong, va thugc mot trong 7 ving kinh té
cua Viét Nam. Trong 10 nam tr¢ lai day, khu vuc nay 1a “chao Ira” cua han han, déac biét
trong muia kho, kéo dai tir thang 11 dén thang 4 hang nam [6-7], gay thiéu hut ngudn nudc
nghiém trong trén dién rong, anh huong nang né dén hoa mau va cay cong nghlep Do anh
huong cua han han khé du bdo va ¢6 xu huéng xau, két hop v6i nan chét pha ring dau ngudn,
van dé tang dan s6 co hoc (khoang 1,13% nam) va phat trién cac cdy cong nghiép toc do cao
tu phat, dd dan den ngudn nudc ngam bi khai thac va str dung can kiét, kém hi¢u qua, da va
dang tac dong rét tiéu cuc t6i cong cudc phat trién kinh té - xa hoi, 1am mét dan can bang hé
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sinh thai va phat trién ben virng [8]. Bén canh do, sy tai tao va bd cap trit lwong nuéc ngdm
khong kip dap ng yéu cau. Hau ‘qua la, nudc trd thanh van de nghiém trong, de doa nghiém
trong dén kinh té xa hoi va doi sdng ctia nhan dan. Khi nhu cau nude sinh hoat tro thanh phd
bién, didc biét 13 ngudn nude sach da tro 1én hét strc khan hiém khi han han, nue ngdm mach
16 ngay cang tr¢ thanh quy gia. Yéu cau vé du bao trir luong va danh gia nguy co suy thoai
phuc vu quan ly, khai thac bén vitng nude ngdm mach 16 khu vuc Gia Lai ¢6 ¥ nghia rat quan
trong va cap bach.

Mach 16 la noi nuéc ngﬁm xuét 16 tu nhién, tao thanh dong chay, c6 thé thoat ra tir da
gbc hay tir 10p dit phu trén mat dat. Mach nude c6 thé 1a mach nude 18n (xuét 16 cua nude
c¢6 ap) hodc mach nudc xudng (xuit 16 nuwdc ngam). Pong thai cua cac mach nude rat khac
nhau, c6 loai mach nudc chi chdy vao mua mua va bién mat vao mua kho, o loai chay quanh
nam vai luu lugng on dinh, lai c6 loai xuét 16 theo chu ky. Co thé gdp mach nudce xuét 16
theo dang mach ri rat nho (chi du quan sat thiy dong chay), t6i cac mach nudc xuat 16 tran
tré luu luong cuc 1on. Mach nudce cling c6 khi gdp trén suon nui, bén bo sdng, hay mach dun
1én thanh dam lay hay tham chi gip mach nudc ngot & ngoai bién [9].

Nudc ngém mach 16 ¢6 dac diém dia chét thuy van khac biét so voi nude ngam ton tai
trong cac dat da tram tich. Bén canh cac yéu td nhan tao, nudc ngam mach 16 ¢6 quan hé phu
thudc vao nhiéu yéu tb tu nhién. Dong thai, trir lvgng va nguy co suy thoai cua nude ngam
mach 16 lién quan chit ché véi cac yéu to dia hinh, dia mao, dia chét, thuc phu, tho nhudng,
luong mua, va khi tugng [4, 9-16]. Danh gia dinh luong quan hé gitta cac yéu t6 moi truong
tu nhién va nudc ngdm mach 16 ¢6 thé cung cip burc tranh thong tin toan dién vé su anh
hudng va tac dong gilra chung.

Trong cong tac md hinh hoa du béo trlt lugng va danh gia nguy co suy thoéi phuc vu
quan ly, khai thac bén ving; nuoce ngam mach 1§ va cac yéu to moi truong ty nhién la dir liu
dau vao quan trong béc nhat. Cé ba nhém phuong phap [17] da duoc dé xuat va tng dung
t6t, gom: (i) nhom cac mo hinh va phuwong phép truyén thong; (ii) nhom cac mo hinh thong
ké; va (ii1) nhom cac mo hinh may hoc - tri tu¢ nhan tao. Nhom (i) str dung tryc tiép cac sb
liéu dicu tra, khao sat va phan tich dia chat thily van [18, 19] nén thuong cho d6 chinh xac
cao, nhung t6n chi phi va thoi gian. Nhom (ii) sir dung cac mo hinh théng ké (DRASTIC
[20], tan suat thong ké (Frequency Ratio) [21], mo hinh théng ké Bayesian (Weight of
Evidence) [22], va md hinh hdi quy logic (logistic regression) [23]) va cac dit liéu khao sat
(do chinh xac phuy thudc vao lugng dit lieu), phu hop hon cho viung 16n. Nhém (iii) su dung
cac thuat toan tri tu¢ nhan tao maéi hién dang dugc quan tam do kha nang dy bao chinh xac
cao (mang no-ron nhan tao [22], mo hinh tap hop rimg ngiu nhién va ham thong tin cuc dai
[24], md hinh ciy hdi quy va phan loai [25], m6 hinh cdy hdi quy [26], va mo hinh két hop
logic mo va no-ron nhan tich hop véi cac thuat toan tdi wu hoa toan cuc [27], mo hinh tap
hop va da bién [19, 28-29]), phu hop cho pham vi rong. Theo do, cac danh gia dinh lugng
quan hé giira cac yéu t6 méi trudng tu nhién va nudc ngdm mach 16 s& thiét lap cac co so
khoa hoc cho cac nhoém phuong phap mé hinh hoa nay. Dic biét voi nhdm cac mé hinh thdng
ké va may hoc - tri tu¢ nhan tao.

Cac ky thuat xtr ly khong gian trong mdi trudng hé thong tin dia ly (GIS) c6 thé dugce su
dung dé dé dang xir 1y va chuan hoa cho cac tap dir liéu 16n. Méi truong GIS ciing 1a t6i uu
cho cong tac xay dung, quan ly, va phan tich co s¢ dir li¢u dia khong gian. Cac cong cu phan
tich khong gian GIS cung cap tinh nang manh mé dé phan tich méi quan h¢ théng ké khong
gian. Trong mo hinh hoa nudce ngam mach 19, co s¢ khoa hoc 1a mdi quan hé gitra mach 10
nudc ngam 16 da biét va cac nhom yéu té méi trudng tu nhién vé dja hinh, dia mao, dia chat,
thuc phu, thd nhudng, lwong mura, va khi tugng [4, 13-16]. Két qua cho phép danh gia dinh
lwong quan hé giita cac yéu té méi truong va nude ngdm mach 16 khu vuc Gia Lai, Viét Nam.

2. S6 li¢u sir dung va phwong phap nghién ciru

2.1. Gigi thigu khu veec nghién cizu
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Khu vuc nghién ctu c¢6 dién tich khoang 15.500 km? ranh gii tir 15°58°20” dén
14°36°36” vi do Bic, tir 107°27°23” dén 108°94'40” kinh do Pong (Hinh 1). Dia gi6i hanh
chinh thudc dia ban tinh Gia Lai. Phia béc giap tinh Kon Tum, phia nam giap tinh Dik Lak,
phia tiy giap Campuchia v6i 90 km duong bién gidi Quc gia, phia déng giap cac tinh Quang
Ngai, Binh Dinh va Phu Yén.

bia hinh khu vuc nghién ctru c¢6 cao do 600-800 m, bién doi thép dan tir Bic xuéng Nam
va nghiéng tir Pong sang Tay (Hinh 1). Piéu kién dia hinh c6 twong quan chit ché véi diéu
kién khi hau, gdm 03 dang: (i) dia hinh d6i nui: chiém 40% tong dién tich voi ddy nti Mang
Yang kéo dai tir dinh Kon Ko Kinh dén huyén Kéng Pa, chia thanh 2 ving khi hiu ro rét la
Dbong Truong Son va Tay Truong Son; (ii) dia hinh cao nguyén: chiém 33% tong dién tich,
gom la cao nguyén Pleiku va Kon Ha Nung; va (ii1) dia hinh thung liing: phén b doc theo
cac song, suoi, kha bang phang, it bi chia cit. Khi hau co6 dic trung ctia vung khi hau cao
nguyén nhiét di gié mua, doi dao vé do am, c6 lugng mua 16n, khong c6 bio va swong mudi.
Khi hau chia 1am 2 mua 3 rét: (i) miia mua bat dau tir thang 5 va két thic vao thang 10 va
(i) mua kho tir thang 11 dén thang 4 nam sau. Luong mua trung binh nim 1.200-2500 mm,
bién ddi tiry theo khu vyc dia hinh. Nhiét d6 trung binh nam la 22-25°C.
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Hinh 1. So db khu vuc nghién ctiu va sy phan bd khong gian nuwdc ngam mach 16 khu vuc Gia Lai, Viét Nam.

Nudc ngém mach 10 khu vuc nghién ctru dugc xac dinh la cac nguén xuét 10 nude dudi
dat trong tAng nong tirc 1a tAng nudce dudi dat trong vo phong hoéa bazan. Quy luat xuit 16 phu
thudc vao mirc do phéan cét cta dia hinh. Dia hinh cang phan cit cang manh thi sb luong
mach 10 cang nhiéu, song luu lugng mach 1§ thuong khong 16n ma chua yéu la cac mach 10
nho (lvu lugng thudng gip tir 0,5 dé 11/s). O nhitng noi dia hinh c6 mirc d6 phén cit thap thi
s6 luong ngudn xudt 16 nudc dudi dat it gip hon, nhung thudng cé luu lwong 16n hon (Hinh
1).
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2.2. Dir liéu va phwong phap nghién curu

2.2.1. Dt liéu sur dung

Dt li€u trong nghién ciru bao gdm dit liéu khong gian va phi khong gian, 13 két qua diéu
tra thu thap trong khudn khé dé tai cap bo ma sb B2021-MDA-12. Theo d6, sb liéu nude
ngam mach 10 duoc thu thap tur cong tac diéu tra thuc dia va cac nghién ctru da thuc hién.
Dic biét 1a cac dé tai nghién ctru cip Qudc gia vé nude dudi dit khu vuc Tay Nguyén va dia
ban khu vuc Gia Lai [11, 30-34]. Cac dir liéu moi truong tu nhién (dia hinh, dia mao, dia
chit, thyc phii, tho nhudng, lugng mua, va khi tugng) duoc thu thap tir cac két qua nghién
ctru tai khu vuc Gia Lai vé dja chét, dia chat thuy van, nude ngam [11, 30-34], va cac ngudn
mo khac nhau. Dir liéu mach 10 nuéc ngam co tong cong 938 vi tri mach 1§ phan bd trén toan
khu vuc Gia Lai. D li¢u moi truong tu nhién, gém: anh v¢ tinh Landsat8 OLI ciia USGS
[35], anh vé tinh ALOS DEM 30m tir Trung tdm nghién ctru quan sat trai dat JAXA [36],
ban do sir dung dat va do che phu dat (LULC) d6 phan giai cao tir JAXA [37], ban d6 dia
hinh 1:50.000 [38] va ban d6 Dia chét va khoang san 1:200.000 [39] tir Bo tai nguyén va moi
truong, dir liéu lugng mua tor Dy an POWER, co quan hang khong va v tru Qudc gia
(NASA) Hoa Ky [40]. Tap hop di liéu va ban dd tir cac ngudn cung thudc tinh twong Ung
duogc tom tit trong Bang 1.

Bang 1. Bang dit liéu va ban dd diéu tra va thu thap.

Dir ligu/Ban dd Nguon Thugc tinh
Nudc ngam mach 16 Dé tai, diéu tra Vi tri
Anh vé tinh Landsat8 OLI USGS 15m
Anh vé tinh ALOS DEM JAXA 30m
Ban d6 thyc pha phan giai cao JAXA 20m
Ban d6 dia hinh Bo TNMT 1:50.000
Ban d6 dia chat va khoang san B6 TNMT 1:200.000
Lugng mua NASA 1981-2021

2.2.2. Phuong phap nghién cuu

Dé co6 thé danh gia dinh lugng quan hé gitra cac yéu t6 moi trudng ty nhién va nude
ngém mach 1§ tai khu vyuc Gia Lai, h¢ phuong phap phén tich khong gian GIS dugc sir dung
dé phan tich mdi quan hé théng ké khong gian gitra cac mach 16 nudc ngam 16 da biét va céc
nhém yéu t6 moi truong ty nhién vé dia
hinh, dia mao, dia chit, thuc phu, thd
nhudng, lwong mua, va khi tugng [4, 13
16]. H¢ phuong phap phan tich khong

Nhén dang va xac dinh
cac yéu to mdi truong tu nhién
c6 quan h¢ anh hudng téi nude ngam mach 10

gian GIS bao gébm 03 budc: (1) Nhan +

dang va xac dinh cic yéu tb moi truong Chuan hoa

tu nhién c6 quan hé anh hudng td1 nudce dir liéu va co s¢ dir liéu dia khong gian
ngﬁm mach 10, (2) Chuén hoa dir liéu ‘Vél nudc ngﬁm mach 10

co s¢ dir liéu dia khong gian nude ngam v

mach 19, va (3) Banh gia dinh luong quan
hé khong gian gitta cac yéu tb moi truong
tu nhién va nudc ngém mach 10. Quy
trinh va phuong phap phan tich dugc st
dung trong nghién ctru duoc thé hién
trong Hinh 2.

Danh gié dinh luong quan h¢ khong gian
gilta cac y€u to moi truong ty nhién va nude
ngam mach 10

Hinh 2. Hé quy trinh va phuwong phap phan tich
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Chuén hoa dit liéu va co so dit lidu dia khong gian nudc ngdm mach 16 st dung chuong
trinh ArcMap va ArcCatalog ctia bo phan mém ESRI ArcGIS desktop 10.8.2. Dit liéu chuan
hoa bao gém tat ca cac dir liéu kha dung vé nude ngﬁm mach 10 va cac yéu t6 moi truong tu
nhién c6 quan hé anh huéng t6i nude ngdm mach 16. Dir liéu ton tai dudi dang ca khdng gian
va phi khong gian. Dir liéu khong gian chira dung nhiing thong tin cta cac dbi tuong mach
10, dia hinh, dia mao, dia chat thue phu, th6 nhudng, lvong mua, va khi twong. Cac dbi tuong
khong gian dugc dinh dang vé dang diém, dudng va vang. Luu trir cac dit liéu khong gian sir
dung ca mo6 hinh dir liéu raster va mo hinh dir li¢u vector. Dt li€u phi khong gian 1a nhitng
dién ta dic tinh, sb lugng, mbi quan h¢ cua cac déi tuong mach 19, dia hinh, dia mao, dia
chét, thuc phu, thd nhudng, lugng mua, va khi tugng véi vi tri dia 1y cia ching. Céc s6 liéu
phi khong gian dugc goi 1a dir liéu thudc tinh, chiing lién quan dén vi tri dia 1y hodc cac ddi
tuong khong gian va lién két chit ché v6i chung trong GIS théng qua mot co ché thong nhat
chung. Dir liéu phi khong gian gom cac dbi twong dang text, cac thong sé thudc tinh cua cac
d6i twong khong gian.

Céc dir liéu tir nhiéu ngudn khac nhau dugc chuan héa, chuyén doi vé cing mot khuon
dang va h¢ toa d¢ dia 1y trude khi dua vao Co s¢ dir licu dia khong gian. Noi dung chuén héa
duogc thyc hién gdm: (i) co so toan hoc ban dd, (ii) chuan héa mirc do chi tiét, (iii) chuan hoa
ndi dung dir licu, (iv) chuin hoa khudn dang dir li€u, (v) chuin hoa thudc tinh dit liéu, va v)
chuan héa mo hinh dir liéu. Chudn héa vé mit co s toan hoc ban dd s dung hé toa do
VN2000, kinh tuyén truc 105 mui 60; mtrc do chi tiét tuong dwong ty 1& 1/50.000-1/200.000
tiy theo dbi tugng va tinh kha dung cta dir liéu. Chuan hoa vé ndi dung dir lidu theo dung
yéu cau cua Bo Tai nguyén va méi truong quy dinh vé cac 16p dit liéu thudc tinh, dit lidu
thong tin. Chuan hoéa vé khuon dang dir liéu theo khudén dang *.Shp (shapefile) cua phan
mém ESRI ArcGIS. Chuan héa thudc tinh dir liéu 1a chuan hoa cac thong tin chi tlet cho (‘101
tugng hodc cac so liéu théng ké cho dbi tuong. Cac dir liéu vector va raster chu yeu dugc to
chire thanh cac bang dir liéu, gdm c6 cac cot dir lidu (trudng dir liéu): mdi cot dlen dat mot
trong nhiéu thudc tinh cta ddi ‘tuong; va cac hang tuong Gmg voi mot ban ghi: gdm toan bo
nodi dung thudc tinh ciia mot dbi tugng quan 1y.

Chuan hoéa vé mo hinh dir liéu theo quy dinh xay dung mé hinh dang vector va raster.
Mo hinh nay thé hién dugc day du nhat dit lidu dia 1y. No cho phep khong chi mé ta vi tri,
hinh dang ciia ddi twong khong gian ma nd con miéu ta mbi quan hé vé khong gian véi cac
d6i tuong khac. Co so dit liéu dia khong gian chira dung nhiing thong tin dinh vi cta cac dbi
tuong, cho biét vi tri, su phan bd,... cua cac dbi tuong. M6 hinh dir liéu dang raster phan anh
toan by vung nghién ctu dudi dang mot ludi céc diém (cell) hay diém anh (pixel). Céc hé
théng trén co so raster hién thi, dinh vi va luu trit dit liéu do hoa nhd st dung c4dc ma tran
hay lu6i cac diém anh. Do phan giai dit liéu raster phu thudc vao kich thude cua diém anh.
Dir lidu raster duoc thiét 1ap bfmg cach ma hoa mdi diém anh bang mot gia tri theo cac déc
trung va tinh cht trén ban do c6 thé st dung s6 nguyen, s6 thue, ky tur hay t6 hop ching dé
lam gié tri. M&i dic tinh gidng nhau s& co cung gia tri so.

Phan tich, danh gia dinh lugng quan h¢ khong gian gitra cac yéu t6 méi trudng tu nhién
va nudc ngam mach 16 duoc thuc hién théng qua co so dit liéu dia khong gian nudc ngam
mach 10 da duogc thanh lap va chuin héa trén moi truong GIS. HE co so dir li¢u dia khong
gian cho phép tan dung cac cong cu trich suat dit liéu khong gian da tang (Extract Multi
Values to Points) ¢ trinh cac cng cu phan tich khong gian (Spatial Analyst Tools) trong phan
mem ESRI ArcGIS desktop 10.8.2. Cac két qua sau d6 duoc két xuat ra Microsoft Excell dé
tong hop, phan tich danh gia cac m01 quan hé théng ké khong gian gitta cac mach 16 nudc
ngam 16 d4 biét va cac nhom yéu té moi truong tu nhién c6 quan hé anh hudng t6i nude ngam
mach 10.

3. Phin tich két qua va thao luin

3.1. Nhan dang va xdac dinh cdc yéu to moi truong tw nhién co quan hé anh hwong toi nwoc
ngam mach 1o
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Nhiéu tai liéu nghién cuu [4, 10-12] da xac nhan nudc ngé‘lm mach 16 c6 quan hé chat
ché véi céc yéu tb dic trung vé dia hinh, dia mao, dia chit, thuc phu, thd nhudng, luong mua,
va khi twong. Tuy nhién, viéc tiép can dinh lugng trong xac dinh mdi quan hé va su anh
huong cta nudc ngdm mach 16 phu thudc rat nhiéu vao tinh kha dung va chét luong cua di
liéu. Trong khudn khé nghién ciru nay, 12 yéu té méi truong ty nhién da dugc nhan dang va
xéc dinh ¢6 quan hé anh huéng téi nuéc ngam mach 16, gom: (1) B dbe dja hinh, (2) Hudng
suon dia hinh, (3) D6 cong dia hinh, (4) Cao d6 dia hinh, (5) Thuc phu, (6) Chi sb thuc vat
khac biét chuan (NDV1), (7) Chi s6 do am khac biét chuan (NDMI), (8) Chi sb thity vin khac
biét chuan (NDWI), (9) Khoang céch téi dut gdy, (10) Khoang céch téi song, (11) Thanh tao
dia chét, va (12) Luong mua.

Yéu té do dbc dia hinh: la mét trong nhiing yéu td quan trong anh huong dén trir luong
va suy thoai nugc ngam mach 16. N6 c6 thé anh huong dén sy bd cap va luu trir. Trén cac dia
hinh déc, nuéc mua cé thé chay nhanh chéng trén bé mat dat va kho tham thau vao dat dé tro
thanh nuéc ngam. Trén cac dia hinh it dc, nudc mua co thé tham thau vao dat dé dang hon
va hinh thanh nudc ngém mach 16. Bén canh do, do déc dia hinh ciing c6 thé anh huong dén
suy thoai nudc ngam bang cach tang tbc d6 van dong cia nudc trong cac khe nut, thoat téi
cac ngudn khac. Diéu ndy c6 thé lam giam trix luong nudc ngam va gay ra tinh trang suy
thodi. D6 ddc dia hinh ciing co thé anh hu’O’l’lg dén chét luong nudc ngam trong trudng hop
nuéc chay qua cac khu vuc dat doc, hoa tan cac chat doc hai tir dat va mat dat, lam ting 46 6
nhiém cta nuwdc ngam mach 19.

Yéu té huéng suon dia hinh: Huéng sudn, hay con goi 1a huéng dbc cua mai dét ciing
6 thé anh huong dén trir lwong va suy thoai nwdc ngam mach 16. Biéu nay béi vi hudéng
sudn ¢ thé anh huong dén cac yéu té nhu luong birc xa mat troi, nhiét do va sy bbc thoét
hoi nuéc ciia cay ¢di, anh huong dén cac qua trinh thily vin va bo cap cho nudc ngam mach
16.

Yéu t d6 cong dia hinh: d6 cong cua dia hinh ciing c6 thé anh hudng dén trix luong va
suy thoai nudc ngam mach 16. Biéu nay bai vi d6 cong c6 thé anh hudng dén lugng mua roi
tryc tiép trén mot ving dét, toe do thoat nudc va sy tuong tac giita nwdc mua va dat.

Yéu t6 cao d6 dia hinh: cao do dia hinh cd thé anh huong dén luong mua nhan dugc
trong mot khu vuc, toe do chay ciia nudc mat. Do dé ¢ thé anh huéng dén qua trinh b cap
va suy thoai nudc ngam mach 19.

Yéu t6 thyc phu: thuc phii bé mat c6 anh huong dang ké dén trir luong va suy thoai nudce
ngam mach 16. Lép phu thuc vat c6 thé gitp tang cudng tham thau va giit lai nude mua trén
bé mat dat, tir d6 gitip tang cudng bd cap cho hé thong nuGe ngam mach 16. Khi ¢6 16p pha
thuc vat day di, nude mua s& duoc gitr lai trén 14, than Cay ré cdy, la cay kho, v.v. Nudc mua
sé khong truc tlep tiép xUc v&i dat va c6 thé dé dang tham thau vao dat, giup tang cuong trix
luong nude ngam. Ngoai ra, 16p phu thuc vat cling giap duy tri d6 & am cho dat va giam téc do
thoat nudce tir bé mat dat, giam nguy co sat I¢ dat va han ché sy xuat hién cua ving ngap dng.
Tuy nhién, khi thuc vat phii dat bi mat di hoac bj thiéu hut do cac hoat dong nhu khai thac
Iam nghiép, d6 thi hoa hay dat tréng cay cong nghiép, dat tréng, v.v. thi nudc mua s& truc
tiép chay xuéng mit dat, gay ra hién trong ngap Gng va mat nuace.

Chi s thuc vat khéc biét chuan (NDV1): 1a mét chi s6 duogc st dung dé do luong mat do
va su phét trién cua I6p phi thuc vat. NDVI duogc tinh bang céch sir dung cac gid tri phd caa
dat va thuc vat duoc thu thap tir anh vé tinh hoic may bay khong nguoi lai. Mat do 16p phu
thuc vat duoc coi 1a yéu té quan trong trong quan 1y tai nguyén nudc ngam mach 16. Tuy
nhién, NDVI khdng c6 anh huong tryc tiép dén trir luong nudc ngam mach 16. Thay vao do,
NDVI c6 thé dugc sir dung dé uéc tinh mirc 6 tham thau cua dat va kha ning thoat nudc, tir
d6 anh hudng dén trix luong va suy thodi nuréc ngam mach 19.

Chi s6 @6 am khéc biét chuan (NDMI): 1a mét chi s6 dugc sir dung dé danh gia d6 am
cta dat. NDMI duoc tinh bang cach so sénh gia tri cua cac budc séng trong khoang tim gan
hong ngoai gan (NIR) va hong ngoai gan (SWIR) trong ving phé cua dat va nuéc. Chi sb
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NDMI ciing ¢6 thé dugc sir dung dé ude tinh ving nguy co suy thoai nuéc ngdm mach 19.
Khi NDMI cao, tirc 1a dat c6 d6 am cao, diéu nay co thé gop phan ting cuong bd cap cho hé
thdng nudc ngam mach 16. Tuy nhién, néu NDMI qué cao, tirc 1a dit bi qua 4m, c6 thé dan
dén tinh trang mat nudc mua va giy ra suy thoai nuéc ngam mach 16. Khi NDMI thép, tic
1a dat c6 do am thap, diéu nay cd thé chi ra rang khu vuc d6 dang trong tinh trang han han
hodc khong c6 di nude dé duy tri cac I6p phu thuc vat. Trong truong hop nay, cd the duara
céc bién phap quan 1y tai nguyén nude dé tang cuong b cap cho hé thdng nudc ngam mach
16 va ngan ngira suy thoai nude dudi ddt. NDMI 1a mot chi s6 quan trong dé danh gid trir
luong va suy thoai nu6c ngam mach 19.

Chi sb thay van khac biét chuan (N DWI): 1a mét chi s6 duoc sir dung dé do luong thuy
vin trong mot khu viec. NDWI duoc tinh bang céch st dung céc gié tri phd cua dat va nudc
dugc thu thap tir anh vé tinh hoac may bay khong nguoi 1ai. Khi NDWI cao, tire la nude trong
khu vuc d6 cao, diéu ndy c6 thé gép phan ting cuong bo cap cho hé thdng nuéc ngam mach
16. Khi NDWI thip, tirc 1a luong nudce trong khu vue d6 thap, diéu nay c6 thé chi ra rang khu
vuc d6 dang trong tinh trang han han hoac khong cé ngudn nudce da dé duy tri cac 1op pha
thuc vat. Tuong ty, NDWI 1a mot chi s6 quan trong dé danh gia trit luong va suy thoai nudc
ngam mach 19.

Yéu t6 khoang cach t6i dut gy: 1a yéu té duoc xem xét dé danh gia sy anh huong cua
hoat dong kién tao dén trit lugng va suy thodi cua nudc ngam mach 16. Sy anh huong 6 thé
bang cach anh hudéng dén tinh thim cua dat va hé thong dong chay ngam Cac dut gay kién
tao c6 thé gilp nudc mua thAm vao dat nhanh hon va dé dang hon, dleu nay co thé tao ra
nhleu nu6C ngam hon trong cac khu vuc gan cac dut gay. Tuy nhién, néu cac dut gay qua
gan nhau, nudc mua c6 thé chay qua cac dat gay va khong tham vao dat dé tao ra nu6c ngam,
diéu nay co thé 1am giam trit lugng nudc ngam. Khoang cach dén cac dut gay kién tao ciing
c6 thé anh huong dén trir lwong nudc ngam bang cach tao ra mot hé thong dong chay nuée
ngam phic tap hon. V& chét lugng nuéc ngam, né ¢é thé anh hudng bang cach tic dong dén
qua trinh trao d6i nude va chit luong nudc gitta cac dut giy va dat xung quanh. Neu khoang
cach qué xa, cac dut gay c6 thé khong tac dong dén qua trinh trao d6i nay, con néu quéa gan,
chat lugng nuée o thé bj anh huong boi cac chat doc hai duoc giai phong tir cac dat gay.

Yéu té khoang céch ti séng: la mot yéu td quan trong can duoc xem xét trong viéc danh
gia trit luong va suy thoai nuéc ngam mach 16. Néu khoang cach dén song gan thi nguén
nuoce tir song co thé dé dang thim vao dat va dong gop vao trir lu0’ng nu6c ngam mach 19.
Tuy nhién, néu khoang cach dén séng qua xa, thi nuéc tir song co thé khong thé thim vao
dugc dat va khong dong gop vao trir luong nudc ngam mach 19.

Yéu t6 thanh tao dia chat: diéu kién dia chat voi c4c thanh tao dat da va san phém phong
hoa cd vai trod rat 16n dén qua trinh hinh thanh trix luong va su suy thoai nuéc ngam mach 16.
Dic tinh cua cac loai da khac nhau c6 thé anh huong dén kha nang thim nudc va luu giir do
d6 anh huong dén trir lwong va chat luong nudc ngdm mach 16. Thuc té, cac loai da voi,
dolomit, cat d4 c6 kha nang tham nudc va luu gitr nude tot hon so véi cac loai da phién, da
granit. Tuy nhién, cac loai da nay c6 thé ¢ kha niang hoa tan cao va gdy ra tinh trang suy
thoai nugc ngam mach 16. C4c san pham phong hda tir da voi ciing ¢6 thé 1am ting trir luong
nudéc ngam mach 16 bang cach tao ra cac khe va hic, cho phép nudc thim sau vao dudi day.
Céc san pham phong hoéa tir da granit thuong khdng gay ra anh hudng dang ké dén trix lugng
va suy thoai nuéc ngam mach 16. Céc san pham phong hoa tir soi, san két thuong cé tac dong
lon dén trit luong va suy thoi nuéc ngdm mach 19. Soi san thuong c6 cac khe va hoc Ion,
cho phép nudc tham qua va tich tu trong cac l6p dat duéi do.

Yéu té lugng mua: mua la ngudn nudc quan trong dé bd sung cho trir lugng nudce ngam.
Khi mua, nudc s& thAm sdu vao dat va da, va tich tu trong cac 15 tréng, khe ha, tang chira
nudc ngam. Do d6, mua thuong dan dén tang trir lvgng nudc ngam trong mach 1. Tuy nhién,
mua ciing co thé gy ra suy thoai nudc ngam néu luong mua qualon va qua nhanh. Khi luong
mua vuot qua kha ning thim cua dat va da, nudc sé chay don vé cac khu vuc thap hon, gay
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ra Il lut, 1am suy thoai nudc ngdm trong mach 16. Bén canh d6, mwa c6 thé 1am cho cac chat
6 nhiém tir cac ngudn khac nhau nhu dat dai, phan bon, hoa chét... duge dua xudng nudc
ngam mach 16. Diéu ndy cd thé lam giam chit lugng nuwdc ngam va gay hai cho st khoe con
nguoi va dong vat.

3.2. Chudn héa dit liéu va co sé dir liéu dia khong gian nudc ngdm mach 1o

Dir liéu nude ngém mach 16 khu vuc Gia Lai da dugc xtr 1y, chuén héa vé co sé toan hoc
ban dd, murc d6 chi tiét, ndi dung dir liéu, thudc tinh dir liéu va khuon dang dir liéu. Tong
cong 938 mach 16 nudce ngﬁm v6i1 thugce tinh trir luong 0,01-118,35 1/s va do khoang hoa 0,01-
0,980 g/L da duoc xay dung dudi dang ban do vector cac diém trén hé to d6 VN2000, kinh
tuyén truc 105 mui 60 (Hinh 1).

Dit liéu cac yéu t6 moi trudng ty nhién c¢6 quan hé anh huéng téi nuée ngdm mach 10
sau khi dugc nhan dang va xéac dinh cting da dugc xur 1y, chuén hoa vé co s& toan hoc ban d6
mue do chi tiét, noi dung dir li€u va khudn dang dix liu. Téng cong 12 ban dd cac yéu t6 moi
truong tu nhién c6 quan h¢ anh hudng té1 nude ngﬁm mach 1 da dugc xdy dung dudi dang
cac ban do raster trén hé toa dd VN2000, kinh tuyén truc 105 mui 60.

Hinh 3 thé hién ndi dung chi tiét cac ban dd yéu td do dbc, hudng suon, do cong, cao do,
thyc phu, NDVI, NDMI, NDWI, khoang cach t&i dat gy, khoang cach téi song, thanh tao
dia chat va lugng mua.
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Hinh 3. Ban d6 do doc, hudng suon, do cong, cao do, thuc phu, NDVI, NDMI, NDWI, khoang céch
t6i dut gay, khoang cach tgi sdng, thanh tao dia chét, va lwong muwa khu vuc Gia Lai, Viét Nam.
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Két qua chuan hoa, yéu té do ddc dia hinh di dwoc mé hda gom 08 ngudng thanh phan:
0-2,5 d9, 2,6-7,2 49, 7,3-12,8 d9, 12,9-18,5 d9, 18,6-24,4 d9, 24,5-31,6 d9, 31,7-46,4 d9, va
46,5-79,9 d6. Chi tiét thé hién trong Bang 2. Vi hudng suon dia hinh, c6 09 ngudng thanh
phan d3 duoc ma héa: Bang phang, Bic, Pong Bic, Pong, Dong Nam, Nam, Tdy Nam, T4y,
va Tay Bic (Bang 3). Do cong dia hinh duoc phéan chia thanh 07 ngudng: -41,345 - -0,5, -
0,499 - -0,25, -0,249 - -0,005, -0,004-0,005, 0,006-0,25, 0,251-0,5, 0,501-48,284 (Bang 4).
Cao d¢ dia hinh gdbm 09 ngudng thanh phan: 80,1-262,3 m, 262,4-392,5 m, 392,6-529,2 m,
529,3-665,9 m, 666-802,6 m, 802,7-945,8 m, 945,9-1102 m, 1102,1-1323,4 m, va 1323,5-
1740 m (Bang 5). Pay la su phan chia ty dong theo thudt toan Natural Break trong ESRI
ArcGIS. Nguoc lai, su phan ngudng thanh phan déi v6i yéu té thuc phi duoc tuan theo loai:
Khu dén cu, Rudng lia, Cay than g5, Béng 0, DAt can cdi, Cha/cay bui, Rung, va Mat nude
(Bang 6). Bo 03 chi sé NDVI, NDMI va NDWI déu duoc phéan thanh 09 ngudng thanh phan
theo Natural Break. NDVI: 0,65-0,82, 0,55-0,64, 0,45-0,54, 0,36-0,44, 0,29-0,35, 0,23-0,28,
0,08-0,22, -0,13-0,07, va -1,00 - -0,14 (Bang 7). NDMI: 0,42-1,00, 0,34-0,41, 0,24-0,33,
0,14-0,23, 0,05-0,13, -0,03 - -0,04, -0,11 - -0,04, -0,48 - -0,12, va -1,00 - -0,49 (Bang 8).
NDWI: 0,54-0,72, 0,46-0,53, 0,39-0,45, 0,33-0,38, 0,26-0,32, 0,18-0,25, 0,00-0,17, -0,24 - -
0,01, va-1,00 - -0,25 (Bang 9). Hai yéu t khoang cach t&i dit giy va toi song déu duge phan
ngudng thanh 08 thanh phan: 0-300 m, 300-600 m, 600-900 m, 900-1200 m, 1200-1500 m,
1500-1800 m, 1800-2400 m, va > 2400 m (Bang 10 va Bang 11). Di v6i yéu t dia chat,
ngudng thanh phan dugc phan chia theo 43 thanh tao dat da trong khu vuc Gia Lai, bao gom
24 hé tang (Chu Prong, Chu S¢, Pac Bung, Dai Nga, Pik Lo, Pon Duong, Pray Linh, Ea
Stp, Ia Ban, Kham BPuc, Kon Cot, Kon Tum, Mang Yang, Song Ba, Téc Pé, Tuc Trung, Xa
Lam Co6, Xuan Loc, Holocen Ha-Trung, Holocen Thugng, Holocen Trung-Thuong,
Pleistocen Ha, Pleistocen Thuong, Pleistocen Trung-Thugng) va 19 phirc hé (Cu Mong, Dak
Long, Beo Ca, Dién Binh, Biéng Bong, Hiép Duc, Kon Kbang, Nam Nin, Phan Rang, Phu
My, Phuée Thién, Plei Man Ko, Song Ba, Tu Mo Rong, Van Canh, Xam nhap khong xéc
dinh tudi) (Bang 12). Yéu té lugng mua, thuat toan Natural Break phan chia thanh 09 ngudng
thanh phan: 0-36429,37 mm, 36429,38-38795,19 mm, 38795,20-41343,82 mm, 41343,83-
43617,83 mm, 43617,84-45892,66 mm, 45892,67-48349,47 mm, 48349,48-50624,29 mm,
50624,30-52990,11 mm, va 52990,12-56720,83 mm (Bang 13).
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Hinh 4. M hinh co s¢ dit liéu dia khong gian nudc ngam mach 16 khu vuc Gia Lai, Viét Nam.

Sau khi chuan héa chuyén ddi vé cung mdt khudén dang va hé toa do dia ly, toan bo cac
16p dit liéu nude ngam mach 16 va cac yéu té méi trudng cd quan hé anh hudng duoc chuin
héa vé mé hinh dir liéu dé to hop thanh co s¢ dir liéu dia khong gian nude ngém mach 10 trén
mdi truong GIS. M6 hinh co s¢ dit li€u dia khong gian nude ngﬁm mach 10 khu vuc Gia Lai
duoc trinh bay trén Hinh 4.
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3.3. Pdnh gid dinh lwong quan hé khéng gian giita cdc yéu t6 moi trwong tw nhién va nwée
ngam mach 1o

Két qua phan tich, danh gia dinh lwong quan hé khong gian giira cc yéu t6 moi truong
tu nhién va nudc ngém mach 10 khu vuc Gia Lai cho théy phén 16n nudc ngém mach 10 (>
90% tong mach 16) & khu vuc c6 dia hinh c¢6 d6 déc nhé hon 12,8 d6 (chiém 75% téng dién
tich). Lan lugt ¢ do dbc 0-2,5 do (41% tong mach 19, luu lugng 0,01-61,27 I/s), 2,6-7,2 do
(40% tong mach 19, luu lwong 0,03-78,22 I/s) va 7,3-12,8 do (12% téng mach 16, luu lugng
0,03-118,35 I/s). O céac khu vuc c6 d6 dbc dia hinh cao hon, mdi quan hé voi nudc ngam
mach 16 duoc ghi nhan kém chat ché hon: do dbc 12,9-18,5 do (4% tong mach 19, luu lugng
0,01-6,70 I/s), 18,6-24,4 do (2% tong mach 19, luu luong 0,04-1,81 1/s) va > 24,4 46 (1%
téng mach 19, luu lugng 0,03-0,20 1/s) (Bang 2).

Bang 2. Quan hé mach 16 va d dbc dia hinh.

P dbc dia hinh (d9) Dién tich (%0) Mach 1§ (%)

0-2,5 40,55 40,62
2,6-7,2 21,55 40,09
7,3-12,8 13,21 11,83
12,9-18,5 10,00 4,26
18,6-24,4 7,87 1,81
24,5-31,6 4,92 1,07
31,7-46,4 1,62 0,11
46,5-79,9 0,28 0,21

Tuong dong véi yéu td hudng suon dia hinh, khoang 25% mach 16 (luu luong 0,01-61,27
I/s) phan bd & cac khu vyc bang phang (chiém 24,2% tong dién tich), 13-15% phan b tai cac
sudn c6 hudng Tay Nam (13% tong mach 16, luu luong 0,03-23,20 1/s), Tay (15% tong mach
19, luu lugng 0,03-0,20 I/s) va Tay Bic (13% tong mach 16, lvu luong 0,03-23,20 1/s), Tay
(15% tong mach 19, Iuu lugng 0,03-30,01 I/s), cac hudng suon con lai, chiém <10% céc mach
16 nuée ngim tai mdi hudng (Bang 3).

Bang 3. Quan hé mach 16 va hudng suon dia hinh.

Hwéng swon dia hinh Dién tich (%0) Mach 1§ (%)

Bing phang 24,20 25,37
Bic 6,83 9,91
Pong Bic 9,11 5,54
Poéng 9,87 5,22
bong Nam 10,12 6,29
Nam 9,41 5,01
Tay Nam 11,39 13,22
Tay 10,51 14,82
Tay Bic 8,55 14,61

Ung vO1 cac thanh phén dd cong dia hinh, cdc mach 19 nudc ngém dugc ghi nhan phan
b 16n nhat (40,51% téng mach 19) & do cong dia hinh -0,004-0,005 (chiém 37,4% tong dién
tich), tiép dén 1a & do cong 0,006-0,25 va -0,249 - -0,005 lan lugt 19,3% va 24,2%, con lai
chi ¢6 dudi 9% mach 16 nudc ngadm phan bd & mdi murc do cong d6 dia hinh (Bang 4).
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Bang 4. Quan hé mach 16 va d¢ cong dia hinh.

D§ cong dja hinh Dién tich (%) Mach 1§ (%)

-41,345--0,5 2,35 0,75
-0,499 - -0,25 12,20 8,53
-0,249 - -0,005 16,19 24,20
-0,004-0,005 37,39 40,51
0,006-0,25 17,19 19,30
0,251-0,5 12,43 6,40
0,501-48,284 2,25 0,32

Tai cac yéu t cao d6 dia hinh, cac mach 16 nudc ngam dugc ghi nhan phan b 16n nhat
(33,48%) & ngudng cao d6 666-802,6 m (chiém 15,35 tong dién tich), tiép dén 1a & cao do
392,6-529,2 m va 529,3-665,9 m lan luot 23,24% va 25,37%, con lai chi ¢6 dudi 8% mach
16 nudc ngdm phan bd & mdi muc cao do dia hinh (Bang 5).

Bang 5. Quan hé mach 16 va cao d¢ dia hinh.

Cao d) dia hinh (m)  Dién tich (%) Mach 1§ (%)

80,1-262,3 22,07 4,05
262,4-392,5 16,40 7,68
392,6-529,2 18,00 23,24
529,3-665,9 13,04 25,37
666-802,6 15,35 33,48
802,7-945,8 6,59 3,09
945,9-1102 5,28 2,56
1102,1-1323,4 2,56 0,53
1323,5-1740 0,72 -

Mbi quan hé khong gian gilta nudce ngam mach 16 khu vue Gia Lai vdi cac yeu 16p phu
thue vat ghi nhdn moi quan hé chat ché nhat voi cac khu vuc Cay than gd (chiém 42.21%
tong dién tich v61 69% tong mach 16, luu luong 0,01-118,35 Us), tiép d6 1a khu vyc Rimg
(chiém 48,12% tong dién tich v6i 18,76% téng mach 19, luu lugng 0,02-26, 50 I/s). Cac khu
vue con lai nhu rudng laa, khu dan cu, cdy bui, va dac biét la khu vyc dat can cdi c6 mbi
quan hé v6i nudc ngdm mach 16 dugc ghi nhan rat thap, chi 1-5% (Béang 6).

Béang 6. Quan hé mach 16 va thuc phu.

Thuwe phi Dién tich (%0) Mach 1§ (%)
Khu dan cu 1,13 1,60
Rudng lua 2,71 5,76
Cay than gb 42,21 71,86
DPdng co 0,11 -
Dit can cdi 1,53 0,53
Cha/cay bui 3,42 1,49
Ring 48,12 18,76
Mat nudc 0,77 —

Vi céac chi s6 NDVI, NDMI, \{3‘1 NDWI; mbi quan h¢ véi nudc ngﬁm mach 16 khu vuc
Gia Lai dgqc g}li nhén chat ché nhat tai cac khu vuc cd NDVIqO,45;O,54 va 0,55-0,64 ng
v6i148% tong s6 mach 10 voi luu lugng 0,01-118,35 1/s va 40% tong s6 mach 16 véi luu luong
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0,01-43,22 I/s (Bang 7), NDMI 0,05-0,13 va -03-0,04 (g v&i 30% tong sb mach 16 v6i luu
luong 0,01-118,35 1/s va 31% tong s6 mach 16 vai luu luong 0,03-78,22 I/s (Bang 8), NDWI
0-0,17, 0,18-0,25 va -0,24 - -0,01 tmg v&i 46% tong s6 mach 16 vé6i luu lugng 0,01-118,35
I/s, 21% tong s6 mach 16 véi luu lwong 0,01-43,22 1/s va 16% tong sé mach 16 véi luu luong
0,03-36,00 /s (Bang 9).

Béang 7. Quan hé¢ mach 160 va NDVI.

NDVI Dién tich (%)  Mach 13 (%)
0,65-0,82 0,32 -
0,55-0,64 0,49 -
0,45-0,54 5,15 1,39
0,36-0,44 14,32 7,36
0,29-0,35 17,55 15,67
0,23-0,28 15,16 29,00
0,08-0,22 14,94 34,01
-0,13-0,07 12,91 7,14

-1,00 - -0,14 19,16 5,44

Bang 8. Quan hé mach 16 va NDMI.

NDMI Dién tich (%0) Mach 1§ (%)
0,42-1,00 0,01 -
0,34-0,41 8,79 1,28
0,24-0,33 16,53 5,33
0,14-0,23 18,08 15,14
0,05-0,13 13,76 30,17

-0,03--0,04 11,60 31,34
-0,11--0,04 9,68 9,70
-0,48 - -0,12 13,71 3,84
-1,00 - -0,49 7,83 3,20

Bang 9. Quan hé mach 16 va NDWIL.

NDWI Dién tich (%)  Mach 13 (%)
0,54-0,72 0,39 -
0,46-0,53 0,33 -
0,39-0,45 0,73 0,21
0,33-0,38 481 1,81
0,26-0,32 13,03 8,53
0,18-0,25 20,87 21,11
0,00-0,17 22,32 46,38

-0,24 - -0,01 17,53 16,20
-1,00 - -0,25 19,99 5,76

Véi cac dut giy kién tao, mbi quan hé khong gian v6i nude ngdm mach 16 duoc ghi nhan
murc dg chat ch€ chua rd rang. Phéan 16n mach 16 nuée ngém, chiém 83% téng s6 mach, duoc
phan bb ¢ khoang cach >2400 m t6i dut gay kién tao. Cac khoang cach: 0-300 m (2% tong
mach 19, luu luong 0,01-21,00 I/s), 300-600 m (3% tong mach 16, luu lugng 0,03-4,00 I/s),
600-900 m (2% tong mach 16, luu lugng 0,04-2,50 I/s), 900-1200 m (2% tong mach 19, lru
luong 0,10-6,24 1/s), 1200-1500 m (2% téng mach 16, luu lwong 0,03-4,46 1/s), 1500-1800 m
(4% tong mach 16, luu luong 0,08-5,72 I/s) (Bang 10).

Lién quan dén dong chay mit, mbi quan hé khong gian gitra song v6i nude ngdm mach
16 dugc ghi nhan mtc do chat ché chua rod rang. Phan 16n mach 16 nuée ngﬁm, chiém 26,55%,
dugc phan bd ¢ khoang cach > 2400 m t6i song. Cac khoang cach: 0-300 m (10% tong mach
19, Ivu lugng 0,01-29,66 1/s), 300-600 m (7% téng mach 19, luu lugng 0,07-30,00 I/s), 600-
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900 m (9% tong mach 19, luu lwgng 0,03-78,22 1/s), 900-1200 m (10% tong mach 16, luu
lugng 0,05-22,87), 1200-1500 m (10% tong mach 19, luu lugng 0,03-61,27 I/s), 1500-1800
m (9% tong mach 19, luu lugng 0,02-118,35 I/s) va 1800-2400 m (17% téng mach 16, luu
lurong 0,03-40,00 I/s) (Bang 11).

Béang 10. Quan hé mach 16 va khoang cach téi dut gay.

Khodng cach téi dit gdy  Dién tich (%) Mach 1§ (%)

0-300 m 6,08 1,92
300-600 m 6,05 2,88
600-900 m 5,78 1,60
900-1200 m 5,40 1,71

1200-1500 m 4,95 2,45
1500-1800 m 4,56 2,35
1800-2400 m 8,05 3,62

>2400 m 59,13 83,48

Bang 11. Quan hé mach 1§ va khoang cach téi song.

Khodng cich téi song (m)  Dién tich (%) Mach 19 (%)

0-300 13,97 10,49
300-600 10,05% 7,39
600-900 9,04 9,42

900-1200 8,30 9,74
1200-1500 7,62 9,64
1500-1800 6,98 9,31
1800-2400 12,03 17,45

> 2400 32,02 26,55

Két qua phan tich mdi quan h¢ khong gian voi cac thanh tao dia chit cho thay chu yéu
nudc ngadm mach 16 (68,87% tong mach 10, luu luong 0,02-118,35 1/s) phan bd tai cac thanh
tao dat d4 va san pham phong héa hé ting Tuc Trung (chlem 25,77% tong dién tich) (Bang
12). Thanh phan gém bazan ciia 3-5 dot phun trao pha trong 1én nhau, thanh phan Ia cac tap
bazan dic sit bazan 16 hdng mau xam tro, xam den, nut né khong déu xen kep cac tap tuf
bazan, dam két nai lra va cac 16p bazan phong hoa thanh dat do gitra tang. Rai rac mot s6
chd gap cac tap tram tich dam ho day 5-30 m xen kep gom cat két, sét két gan két yéu. Lép
vo phong hoa trén cung day trung binh 15-20 m la bot sét mau néu do lan san von laterit
chuyén xuéng bazan phong hoa d¢ dang dang manh cuc Ian it sét. Bé day chung cua hé ting
50-300 m. bay ciing la hé tang co thanh phan dét da chu yeu hinh thanh cao nguyén Pleiku.

Céc thanh tao dat da khac c6 mbi quan hé v6i nudc ngam mach 16 khu vue Gia Lai thap
hon han so véi he tang Tuc Trung. Lon nhét trong s6 nay la cac thanh tao dét da va san pham
phong hoa hé¢ tang Xuan Loc (9,59% tong mach 16 trén 1,55% tong dién tich) va phirc h¢ Van
Canh (8,21% tong mach 19 trén 20,02% tong dién tich). Luu lugng nude ngam mach 16 phan
bd & hé tang Xuan Loc bién ddi tir 0,04 dén 78,22 /s, & phuc hé Van Canh bién déi tir 0,01-
10,33 I/s (Bang 12). Phtrc hé Van canh la mot thé xam nhép, trong khi hé tang Xuan Loc 1a
bazan cua 3-5 dot phun phu chdng Ién nhau. Vo phong hoa trén mat day 20-50 m, gém bot
sét mau ndu do chuyén xubng bazan phong hoéa do dang v vun. Bé day chung cua hé tang
khoang 20-150 m. Tiép theo 1a cac thanh tao dat da va san pham phong héa cua cac thanh
tao D& tir (bao gdbm Holocen, Pleistocen va dé tir khong phan chia), hé tang Dai Nga, hé ting
Kan Nack va phuc hé Bén Giang-Qué Son - noi bat gip 2-4% mach 16 nuéc ngam trong khu
vue voi luu lwong 1an lugt 0,02-6,0 1/s, 0,03-0,64 I/s, 0,03-1,0 I/s va 0,01-3,20 I/s (Bang 12).
Céc thanh tao dia chét con lai ghi nhan méi quan hé vdi nude ngém mach 10 khu vuc Gia Lai
khong dang ké, trung binh chi bat gip 1 dén dudi 10 mach 16 trén tong s6 938 mach 16 & khu
vuc nghién ctru. Cac mach 16 ndy c6 luu lugng: 0,3-0,4 U/s (hé ting Kham Dic), 0,3-1,0 I/s



Tap chi Khi twong Thity van 2023, 749, 52-70; doi:10.36335/VNJHM.2023(749).52-70 65

(h¢ tang Kon Tum), 0,03-0,75 /s (h¢ tang Mang Yang); 0,05-0,5 I/s (hé tang Téc Po), 0,01-
0,10 I/s (h¢ tang Pray Linh), 0,01 /s (phuc hé Bak Bung, Song Ba, Béo Ca).

Bang 12. Quan h¢ mach 1§ va thanh tao dia chét.

Thanh tao dia chit Dién tich (%) Mach 19 (%)
Xam nhéap khéng xac dinh tudi 0,02 -
Phurc hé Phan Rang 0,16 -
Hé tang Pik L6 1,06 0,11
Phtrc hé Plei Man Ko 0,47 -
Phirc hé Van Canh 20,02 8,21
Phtic h¢ Kon Kbang 0,02 -
Phurc hé Song Ba 0,04 -
Phurc hé Cu Méng 0,05 -
Hé téng Xa Lam Co 2,40 0,75
Phtrc hé Bén Gidng-Qué Son 14,63 2,24
Phirc hé Béo Ca 1,03 0,11
Phuc hé bak Long 1,34 0,32
Phirc hé Cheo Reo 0,01 -
Hé tang Kon Cot 1,95 1,17
Phirc hé Nam Nin 0,01 -
Phirc h¢ Phu My 0,01 -
Phirc hé¢ Dién Binh 0,01 -
Phirc hé Hiép Purc 0,01 -
Phtrc hé Phudce Thién 0,01 -
Pleistocen Thugng 1,53 0,32
Holocen Ha-Trung 3,34 1,71
Hé tﬁng Kon Tum 0,24 0,53
Hé tang Mang Yang 6,48 1,17
Hé tang Tac Trung 25,77 68,87
Hé tang Pai Nga 4,93 1,71
Holocen Thuong 1,22 0,32
Hé téng Kham Duc 0,28 0,43
Holocen Trung-Thuong 0,40 0,85
Hé tang Chu Prong 1,61 -
Hé tang Ea Sup 0,41 -
Hé tang Dic Bung 0,57 0,11
Hé tang Chu Sé 0,03 -
Hé tang Pon Duong 0,91 -
Hé ting Séng Ba 1,41 0,11
Pleistocen Ha 1,21 0,21
Hé tﬁng Ja Ban 0,32 —
Hé t?mg Pray Linh 1,52 0,32
Pleistocen Trung-Thugng 0,93 0,21
Phirc hé Diéng Bong 0,01 -
Phirc hé Chu Lai 0,03 -
Phtic hé Tu Mo Rong 0,01 -
Hé tang Tic Po 2,07 0,64
Hé ting Xuén Loc 1,55 9,59

Véi yéu t6 lwong mua, mdi quan hé khong gian gitra luong mua va nude ngam mach 16
khu vire Gia Lai dugc ghi nhan chua phu hop quy lut tuyén tinh vé trir luong - lugng mua.
Diéu nay co thé dén tir khia canh mat do tram khi tuong qua thua cho khu vuc rong 16n, dia
hinh phuc tap. Mac du s6 lidu luong mua dugc dua vao xem xét 1a lwong mua trung binh
nhiéu nim (1981-2021) cua cac tram khi tugng khu vuc Gia Lai va lan can (khu vyc Tay
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Nguyén) nhung gi6i han thuat toan n6i suy chua xét dén su phan cit dia hinh va luu vuc dan
dén do sai sb. Két qua phan tich cho thdy, 36% s lugng mach 16 nudc ngam (luu luong 0,02-
78,22 1/s) phan bd & cac khu vuc ¢6 lwong mua trung binh nhiéu nim 36429,38-38795,19
mm, tiép dén 13 31% sb lugng mach 16 nuée ngam (luu lugng 0,01-118,35 1/s) phan bd ¢ cac
khu vuc ¢6 lugng mua trung binh nhiéu nam 38795,20-41343,82 mm. Céc khu vuc ¢6 lugng
mua trung binh nhiéu nam con lai, ¢6 sb lugng cac mach 16 phan bd it hon (Bang 13).

Bang 13. Quan h¢ mach 1§ va lugng mua.

Lwgng mwa (mm) Dién tich (%) Mach 1§ (%)
0-36429,37 17,55 14,29
36429,38-38795,19 19,65 35,50
38795,20-41343,82 16,03 30,92
41343,83-43617,83 18,04 12,69
43617,84-45892,66 9,66 2,03
45892,67-48349,47 9,30 1,39
48349,48-50624,29 3,93 1,17
50624,30-52990,11 3,87 1,39
52990,12-56720,83 1,98 0,64

4. Két luin

Nghién ctru d st dung két qua diéu tra thu thap vé nudc ngam mach 16 va cac yéu to
moi truong ty nhién t6i nude ngam mach 16 khu vuc Gia Lai trong khuon kho dé tai cép bd
ma s6 B2021-MDA-12, sir dung Hé phuong phap phan tich khong gian GIS bao gom 03
bude. Két qua da xay dung duge co so dir liéu dia khong gian nudc ngadm mach 19 tich hop
cac dir liéu khong gian/phi khong gian. Co s6 dir liéu dia khong gian nude ngam mach 1§ bao
gom dir liéu khong gian vé nudc ngadm mach 16 va 12 yéu té moi truong tu nhién co quan hé
anh huong t6i nudc ngam mach 16 khu vuc Gia Lai. Muoi hai yéu tb méi truong tu nhién,
gom: do déc, hudng suon, do cong, cao do, thuc phu, NDVI, NDMI, NDWI, khoang cach
to1 dat gay, khoang cach t1 song, thanh tao dia chat va lugng mua. Co s6 dir liéu dia khong
gian la co s¢ dé tién hanh phan tich dinh luong vé cac mdi quan hé khong gian gitra cac yéu
t6 moi trudng tu nhién dén sy hinh thanh, trir lwong va nguy co suy thoai nudc ngdm mach
16 khu vuc nghién cuu.

Két qua phan tich dénh gia dinh lugng quan hé giita cac yéu t6 moi truong ty nhién va
nudc ngém mach 16 cho théy nudc ngﬁm mach 10 c6 mdi quan hé khong gian chdt ché vdi
cac khu vue: do dc dia hinh thap < 12,8 d6 (> 90% tong mach 16 trén 75% tong dién tich),
hudng suon bang phang (25% tong mach 16 trén 24,2% tong dién tich), d6 cong dia hinh -
0,004 - 0,005 (40,51% tong mach 16 trén 24,2% téng dién tich), cao d6 dia hinh 666-802,6 m
(33,48% tong mach 16 trén 15,35 tong dién tich), thanh tao dat da va san pham phong hoa hé
tang Thc Trung (68,87% tong mach 16 trén 25,77% tng dién tich), thuc phu la céy than g0,
va cac chi so0 NDVI 0,45-0,54, NDMI -03-0,04, NDWI 0-0,17. Thanh phan dat da cua Hé
tang Tuc Trung 1a bazan cua 3-5 dot phun trao phu trong 1én nhau, thanh phan la cac tap
bazan dic sit bazan 16 hong mau xam tro, xam den, ntt né khong déu xen kep cac tap tuf
bazan, dam két nai lra va cac 16p bazan phong hoa thanh dat do gitra tang, bé day 50-300m.
Trong khi d6, mdi quan hé khong gian gitta nudc ngam mach 16 véi cac yeu t dut gy kién
tao va hé thong séng chua rd nét & khu vuc Gia Lai. Nguyén nhan co thé do tinh kha dung
cua dur liéu trén dién tich nghién ctru 16n cling nhu diéu kién dia chat, dia hinh-dia mao phtre
tap nén két qua phan tich chwa ghi nhan dugc su n01 bat vé dic diém quan hé giita nudc ngam
mach 16 v6i cac thanh phan cu thé trong cac yéu t6 nay. Mbi quan hé giira luong mua trung
binh nhiéu ndm véi trix lugng nude ngdm mach 19 cling chua phu hop quy luét tuyén tinh vé
trir luong-luong mua. biéu nay cé thé dén tir khia canh mat do tram khi tuong qua thua cho
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khu vuc rong 16n, dia hinh phtrc tap va gioi han thuat toan ndi suy chua xét dén su phan cit
dia hinh va luu vuc dan dén do sai s6 nhat dinh.

Tir két qua danh gia dinh lugng quan h¢ giira cac yéu té méi truong va nudc ngam mach
16 khu vie Gia Lai, nghién ctru da cung cAp buc tranh thong tin toan dién vé su anh huong
va tac dong gitra chiing. Két qua nay ciing gop phan thiét 1ap cac co sd khoa hoc cho cac md
hinh du bao trir lwong va danh gia nguy co suy thoai nudc ngdm mach 16 phuc vu quan 1y,
khai thac bén viing. Pic biét voi cac mo hinh hién dang dugc quan tim do kha ning du bao
chinh xac cao nhu may hoc - tri tu¢ nhan tao.

DPong gop cua tac gia: Xay dung y tuong nghién ciru: N.V.H., N.V.N.; Xurly s6 liéu: N.V.H.,
P.M.T.; Viét ban thao bai bao: T.V.L., N.V.N.; Chinh sira bai bao: N.V.H.

Loi cam on: Bai bao hoan thanh nhd vao két qua cua dé tai cip bo mi sé: B2021-MDA-12.

Loi cam doan: Tap thé tic gia cam doan bai bao niy 13 cong trinh nghién ctru cia tap thé
tac gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong c6 su tranh chap loi ich trong nhom tac gia.
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Abstract: This paper presents the results of geospatial analysis to evaluate the quantitative
relationship between natural environmental factors and spring groundwater in Gia Lai area.
GIS spatial analysis method including 03 steps has been used, allowing the creation of a
geospatial database on spring groundwater and 12 influencing factors. Accordingly, the
level of close relationship is assessed in areas with terrain slope less than 12.8 degrees,
aspect of flat, curvature of -0.004 to 0.005, elevation of 666-802.6 meters, Tuc Trung
formation, land use/landcover of woody crops, and indices of NDVI of 0.45-0.54, NDMI of
-0.3-0.04, and NDWI of 0-0.17. The relationship with factors of distance to faults and rivers
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was not clearly defined. The relationship with rainfall does not conform to the linear rule of
reserves supplementation. From the quantitative assessment, the research results have
provided a comprehensive picture of the influence and impact between the spring
groundwater and 12 natural environmental factors. As a reliable input scientific basis for
forecasting models, assessing the risk of groundwater degradation for sustainable
management and exploitation.

Keywords: Spring groundwater; Geo-spatial; GIS; Gia Lai; Viet Nam.
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Tém tit: Mua nhin chung c6 thé mang dic diém dbi luu va phan ting, mdi loai mua gan
vOi cac qua trinh phat trién vi vat li may la khac nhau din dén su khac nhau vé cuong dog,
thot gian va dién mua. Sir dung s6 liéu quan tric Ra da phén cuc trén khu vuc Tay Bic,
nghién ctru da tién hanh xay dyng mot phuong phap nham phan loai dic diém mua dua
trén thudt toan phan loai May vecto hd tro. Két qua phan loai sau d6 duoc sir dung nham
tim ra cac h¢ so thuc nghiém trong cac cong thirc ude tinh mua dua trén phuong phap binh
phuong t6i thiéu. Qua danh gia cho thdy v6i phuong phap phan loai dugc dua ra chi duéi
10% khu vuc c6 dai sang bi phan loai 1a mwa d6i luu, phuong phap ciing da khic phuc
dugc cac phan loai sai so véi phuong phap tham khao trong cac trudng truong hop mua
duge xem xét. Két qua udc tinh mua cho thiy lwong mua wdc tinh tir Ra da thap hon gia
tri quan trac, cac cong thirc voi viée phén loai dac diém mua va st dung cac bién phan cuc
c6 két qua tot hon cong thie chi s dung gia tri cua Z, trong d6 cong thue R(Z, ZDR,
KDP) c6 hé s twong quan cao va sai s6 nho nht.

Tir khoa: Phan loai dic diém mua; May vecto hd trg; Ra da phan cuc; Ty Bic.

1. Mé& dau

Trén khu vyc nhiét d6i mua nhin chung c6 thé mang dic diém phan tang va doi luu.
Mua dbi lwu xuat phét tir hé thong may tich (Cumulus), bao phi mét khu vue nho, cu’ong
do mua 16n, thoi gian mua ngan. Mua phan tang thuong tir cac ddm may tang (Stratus), cd
cau tric dong nhéat theo phuong ngang, cuong do mua thip va kéo dai [1]. Viéc phan loai
dic diém mua c6 ¥ nghia trong nghién ctru h¢ thong mua voi co ché vat ly khac nhau nham
cai thién udc tinh mua tir quan tric Ra da va du bao mua tir mé hinh sb trj [2].

Trén thé gidi di co nhiéu cac phuong phap khac nhau dugc xay dung nham phan loai
dic diém mua ciia mot hé thong may tir cac quan trac trén mat dat va trén khong. Cac
phuong phéap dau tién sur dung so quan trac tir cic may do mua bé mit khi gia tri mua vuot
qua mot ngudng cb dinh—phuong phap BET [3-4], tuy nhién phuong phéap ndy chi gitp xéac
dinh dugc khu vyc tim mua d6i luu. Trude yéu cau mo rong khu vyc phan loai, trong 30
nam tr¢ lai day cac phuong phap phén loai sir dung s0 liéu Ra da thoi tiét da dugc nghién
ctru va phat trién. DPoi voi cac Ra da phan cyuc don cac thuat toan dugc phat trién chu yéu
dwa trén gia tri tir Phan hoi v6 tuyén (Reflectivity — Z) va cac bién din xuat duoc dua ra [5
9]. Tiéu biéu trong mot nghién ctru ctia Stainer va CCS [10] dd dwa ra phuwong phép sir
dung ban kinh anh hudng xung quanh mdi tim ddi luu bién ddi theo kinh thude va la mot
ham phu thudc vao do 16n cua gia tri Z trung binh nén khu vuc (phuong phap SHY95).
Bing viéc kiém tra bang gia thuyét dai sang xuét hién trong 16p tir 4-5 km, phuong phap
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cho két qua phan loai sai nhé hon 10%, tac gia ciing da tién hanh viéc udc tinh lugng mua
dira trén két qua phén loai bang cach sir dung hai mdi quan hé Z-R riéng cho ting loai mua
la: Z = 82R™ (mua dbi luu) va Z = 143R™® (mwa phan tang) két qua da cho thiy co su cai
thién dang ké do chinh xac vé wdc tinh lwong mua, tuy nhién han ché chinh dbi v6i phuong
phap SHY95 do6 1a viéc doi khi phén loai qua cao véi nhiing vang PHVT thanh mua dbi
lwu. D6i véi Ra da thoi tiét phan cuc dd c6 mot sb cac nghién ctru thyc hién [11- 15] cac
nghién ciru nay tap trung chinh vao viéc phan tich dic diém cta cic bién quan tric phén
cuc qua d6 nhan dang hai loai dac diém mua dua trén cac thuét toan may hoc hién dai, két
qué so sanh véi cac phuong phap duge xdy dung trude d6 cho thiy cé thé phan loai dugc
hai loai mua trong hé théng miy va ciing rat hiru ich trong viéc cai thién do chinh xac cia
udc tinh mua.

Céc nghién ctru trude day tai Viét Nam hau hét chi sir dung sd liéu tir cac Ra da phan
cuc don, tap trung chu yéu vao nhan biét cac hién twong khi tugng dya trén viéc khao sat,
dua ra cac ngudng gia tri va xdy dung cong thirc udc tinh mua dya trén méi quan hé giira
Z-R cho ting khu vuc nghién ctru [16-20].

Vi sy phat trién cta thé hé cac Ra da thoi tiét phan cuc thi viéc st dung $6 lieu quan
trac phan cyc nham phan loai dic diém mua ddi lvu hay mua ting va nang cao do chinh
xéc trong wdc tinh mua dang duoc tap trung nghién ciru. Viée co thém mot lugng 16n sb
liéu mua quan trac duoc boi Ra da néu sir dung cac thuat toan may hoc s& gop phan giai
quyét duoc nhimng bai toan phtc tap dat ra. Do d6 nghién ctru trinh bay mét phuong phap
nham hd trg viéc phan loai dic diém mua, két qua phén loai phan loai sau d6 dugc sir dung
nham tim ra cac hé sé thuc nghiém trong cac cong thirc wéc tinh mua cho khu vuc Tay Bic.

2. S liéu sir dung va phwong phap nghién ciru

2.1. 86 liéu sir dung

S6 liéu mua: Nghién ctru st dung gia tri lugng
mua (mm) quan tric dugc tir 55 may do mua tu
dong thudc hé thong Vrain (Hinh 1) trong ban kinh
quan tric 200 km cta Ra da Pha Pin, d6 phan giai 2N 2] '
thoi gian 1a 10 phut. S6 liéu mua duoc thu thap tir 68 () .. .’
dot mua dién ra trong khoang thoi gian tr thing 2 | : ¢
dén thang 8 trong hai nam 2021 va 2022, trong d6 | e )
thoi gian bt dau ciia mot dot mua duoc xac dinh 1a " e N W

thoi diém ma & d6 c6 it nhat mot nira s6 méy do mua ' 1

ty dong c6 béo lugng mua, thoi gian két thic khi ’ d
hon mét nira sO may do mua khong con ghi nhén gia — {

tri lugng mura. Hinh 1. Vi tri Tram Ra da thoi tiét Pha

S6 lidu quan trac phan cyc: Nghién ciu su dyng  Din (chdm xanh) va 55 may do mua ty
s6 lidu quan tric tir tram Ra da thoi tiét Pha Din  dong (chédm do).
(21°34° N, 103°31E), thu thap trong ban kinh 200 km vé&i do phan giai thoi gian 1a 10 phut
va cling dugc phan chia theo cac dot mua dé dam bao tring khdp vé thoi gian véi sb lidu
mua. Cac bién phan cuc st dung gdbm: Phan hoi v6 tuyén (Z), D6 1éch phan hdi vo tuyén
(Diferential Reflectivity - ZDR), B 1éch pha riéng (Specific Differential Phase - KDP), Hé
sd twong quan (Correlation Coefficient - CC). Sau khi thu thap s6 liéu trai qua budc thir
nhat 13 kiém soat chat luong nham loai bo cac phan hdi tir nhidu bé mit, tiép theo sb liéu s&
duogc noi suy trén ludi Dé-cac 3 chiéu tai 7 myuc d6 cao (0 t61 9 km) va do cao 3 km s& duogc
lya chon su dung dé tranh anh huong cua dai sang.

2.2. Phuong phap nghién curu

2.2.1. Phuong phap phan loai dic diém mua
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Vi¢e st dung cac thuat toan tri thong minh nhan tao (Al) dbi véi s6 lidu Ra da thoi tiét
dd dugc phat trién manh trong hai thap ki qua. Dua trén viéc tham khao két qua tir cac
nghién ciru trudc do, tac gia lya chon st dung thuat toan May vecto hd trg (Support Vector
Machine) [21-22] nhdm muc dich xay dung mot phuong phéap phén loai déc diém mua
(phuong phap SVM). V6i mot b cac thude tinh (diém) thuoc mot trong hai 16p cho truge
(tap huan luyén), thuat toan SVM s& xdy dung mot siéu phang (hyperplane) nham phan loai
cac diém thanh hai phan sao cho cac diém cung mot 16p nam v€ mot phia vdi si€u phing,
ddng thoi thoa méan diéu kién 18 phan tach cua hai ddi twong can phan tach dat gia tri cuc
dai. Cu thé béng cach dua vao mot tap $6 liéu huin luyén {(X;, yi)}{il, muc tiéu s€ phai tim
Vecto trong s6 t6i vu W va do 1éch b sao cho:

min <W.W>
\ > } )
Véididu kién: y;(WX;+ b) =1 Vi = 1,2,...,N

Trong d6 Xi € R™ 1a vector dau vao (m la sé thudc tinh cua hai dbi twong can phan tach
- trong nghién ctru sit dung m = 2), N 13 s6 mau sir dung dé hudn luyén, yi 1a dau ra cua
thudt toan voi gia tri +1 hodc la -1 (trong nghién ctru twong ng voi mua d6i Ivu hodc phan
tang) Céac diém véi cap s liéu dic biét (Xi, yi) néu thoa man diéu kién trong (1) véi dau
bang thi cac diém nay dwoc goi cac Vecto hd tro.

V61 muc dich xay dung va danh gia phuong phap SVM, nghién ctru lya chon st dung
phu:ong phap SHY95 [10] lam phuong phap tham khao, phuong phap co tinh (mg dung cao
boi viée ap dung chi can duy nhat s6 lidu tir Z. Tuy nhién, dé ting d6 chinh xéac thi thuat
todan SVM yéu cau gia tri clia cac bién phan cyc sir dung phai co su khac nhau dang ké
trong hai loai mua [9, 15], do d6 su bién ddi gia tri tan sudt cta cac bién phéan cyc tai cac
khoang gia tri dugc xdc dinh va so sanh. Viéc khdo sat thuc hién thong qua 18 dot mua
duogc Iwa chon trong nam 2021, qua d thi tan suét cua cta cac bién phan cuc (Hinh 2) cho
théy chi co gié tri ctia Z va ZDR c¢6 su khéc biét trong hai loai mua va do do c6 thé duoc st
dung trong viéc phan loai dic diém mua.

Phan hoi v tuyén (Z) B¢ l&ch phan héi vo tuyén (ZDR)

- Muaddiy |

(b) ~8 Mua phin tng

<5 [5.10) [1015) [15.20) [2025) [25.30) [3035) [35.40) [4045) [4550) [50.55) [5560) G0< <5 5-4)  [4.3 -2 [2-1) FLO) 0.1 .2 [2.3) [3.4) [4.5) [5.61
Ranges Ranges
B0 léch pha riéng (KDP)
“ () *iammm  Hinh 2. Biéu d6 phan bd tan suat cua céc bién:
(a) Z, (b) ZDR, (c) KDP.

<06 [0604)[04,02) [020) [002) [0204) [04,06) [0608) 0810) [L012) 1214) 1418 1l6<
Ranges

Dé st dung thuat toan SVM thi W va b trong cong thirc (1) can phai duogc giai thong
qua viéc sir dung mot tap s6 lidu huan luyén. Sau khi xem xét phan b tan suat nghién ctru
da lwa chon duogc cac ngudng gia tri dé xay dung tap huin luyén nhu sau: v6i mua déi luu
gié tri dugc lya chon theo tidu chi Z > 25dBZ va ZDR > 0dB, ddi voi muwa phan tang 1a Z <
35dBZ va ZDR < 2dB, cubi cung trong ca hai loai s6 liéu huan luyén chi nhing vi tri diém
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ludi ndo duge xac nhan 12 mua loai phan ting hodc ddi luu boi phuong phap SHY95 méi
duoc su dung dé huan luyén thuat toan SVM.

Tap huén luyén thut toan cd 236.442 bo sb licu (226.156 bd s6 liéu mua phan tang va
10 285 b s6 liéu mua dbi luu) duoc sir dung. Mot bo sb liéu duoc xac dinh gom sb licu tir
Z va ZDR tir mot diém ludi bat ki thoa man tiéu chi lya chon s6 liéu va mot bién E biéu
dién loai mua (nhan phan loai) twong ung da dugc xac dinh trude (voi +1/-1 tuong tng 1a
mua dbi luu va phan tﬁng). Cu thé hon mot bo sd liéu huin luyén 1a mot Vecto c6 dang
[Z(i.j); ZDR (i,j); E(i,j);] voi i va j 1an lugt 1a vi tri kinh vi d6 cta diém ludi.

2.2.2.Phuong phép udc tinh mua

Nghién ctru tién hanh xay dung cac cong thirc woc tinh mua bang viéc st dung ket hop
gilta 3 nguén s6 lidu gom: sd liéu mua quan tric tir mdy do mua, s0 liéu tir quan trac phan
cuc va ket qua tir phuong phap SVM. Dua trén viée két hop ctia mot hay nhiéu bién phan
cuc voi sb liéu quan tric mua tw dong, cac dang cong thirc dugc nghién ctru st dung lugt R
(Z, ZDR, KDP), R (Z, ZDR), R (Z) va R (KDP) va dugc viét dudi dang téng quat:

R = aZPZDRCKDPH 2)

Trong do R 1a lugng mua udce tinh tir Ra da; Z, ZDR, KDP 1a céc bién phén cuc a, b, c,
d 1a cac hé s6 thyc nghiém.

Tuy vao dang cong thirc khac nhau ma cac bién Z, ZDR, KDP c6 thé xuét hién trong
cong thue. Viéc c6 st dung KDP trong cong thirc dua trén co sd cia cac nghién ctru da chi
cho rang KDP khong phai 1a mot phép do nang luong séng dién tir ma 1a mot phép do dua
trén pha dao dong, vi vady KDP it bi anh huong bdi su suy giam tin hiéu, nhiéu dia hinh
vv...do d6 viéc st dung KDP trong cac cong thirc c6 thé lam ting sy chinh xéc trong céc
cong thirc ude tinh mua. Bé thu duoc cac cong thirc wéc tinh mua tir (2), nghién ciru sir
dung phwong phap Binh phuong téi thiéu [18-20] nhim xac dinh cac hé sé thuc nghiém
thong qua viéc str dung tap sb liéu cta 27 dot mua duoc thu thap.

2.2.3. Phuong phap danh gia

Phuong phap SVM duoc danh gia dua trén phuong phap SHY95 bang viéc xem xét su
khéc nhau vé phan bd xac dinh khu vye mua boi hai phuong phéap, trong d¢6 mot khu vuc
mua 13 phan ting hodc ddi luu dugc xac dinh nho vao diém ludi. Nghién ciru ciing danh gia
doc lap hai phuong phap théng qua viée tinh Ti 1& phan trim phan loai sai dé thu dugc sai
s trong ting phuong phap, cho biét ti 1& diém ludi duge phuwong phap phén loai la mua dbi
luu nhung lai thé hién tin hi¢u dai sang so voi tong sd diém ludi co sy xuat hién cia dai
sang trong ciu tric cua Z theo chiéu thang dung tai diém ludi do [10].

Nhim danh gia ude tinh mua mot sb chi sd danh gia thong ké duoc sir dung bao gom:

- Ti 1¢ phat hién mua (RD): RD = “R&22
ng>0.2

YN (Ri-R)(Gi—G)

- Hé s6 tuong quan (r): r=
/z?il(Ri—ﬁ)z 2L 1(Gi=6)?

- Sai s6 quan phuong (RMSE): RMSE = \/%Z’i\’zl(Ri - G;)?

- Sai 56 h¢ thong (ME): ME = =N, (R; — G;)

Trong d6 ngg la sO cap gia tri mua ma ¢ d6 lugng mua woc tinh tir Ra da va may do
mua cing vuot ngudng gia tri 0,2 mm; ng 1 s quan tric tir may do mwa vuot qua ngudng
gia tri 0,2 mm.

Riva Gila gia tri udc tinh mua tir Ra da va gia tri quan trac mua tir may do mua (mm);
N 1a dung lwong mau. Gia tri R; duoc lay tai d6 cao 3 km trung binh trong mot mién tron
ban kinh 2 km ¢6 tdm trung véi vi tri cua may do mua.
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3. Két qua va thao luin

3.1. Két qua phén loqi dic diém mua

Nhim danh gia phuong phap dugc dua ra trong nghién ctru, két qua phan loai dic diém
mua tr phuong phap SVM bude dau duge so sanh voi phuong phap SHY95 dua trén viée
xem xét ti 1¢ phan bo khu vye mua va phan tram phan loai sai cua cé hai phuong phap.

B Mya d6i luu (SVM) B Muya déi luu (SHY95)

@ w{ (b)

B Mua phinting (SVM) @B Mua phan ting (SHY95)

3
(S

s

0
123 4567 89010213 K¥I580T71B8800A28052670 1 23 45678 9W0WLRLBUIEKBITIBIS NA233H586122
Dot mua Dot mua
Hinh 3. Ti 1€ phan bo ctia mua (a) d6i luu va (b) phan tang d6i véi hai phwong phap phéan loai dic
diém mua SVM (mau dd) va SHY95(mau xanh) qua cac dgt mua.

Qua ti 1& phan bd khu vuc diém luéi duoc xac dinh 13 mua phan tang hodc ddi luu boi
hai phuong phap (Hinh 3) c6 thé thiy ca hai déu di xac dinh loai mwa chu yéu 1a phén tang
v6i ti 1& trung binh tir 87,1-99,2%, mua ddi luu chi chiém ti 18 tir 0,1-13,7%. V&i mua dbi
lwu (Hinh 3a) phuong phiap SVM c6 xu huéng phan loai khu vuc mua thip hon so véi
phuong phdp SHY95, v6i phuong phédp SVM ti 1€ dao dong chi tir 0,1-8,0% trong khi do
v6i SHY95 1a tir 0,5-13% khu vuc mua. D6i voi mua phéan tang (Hinh 3b) phuong phép
SVM lai c6 xu hudng phan loai cao hon so véi phuong phap tham khao, ti 1€ xac dinh mua
phan tang véi phuong phap SVM dao dong tir 92,1-99,9 % trong khi d6 SHY95 1a tir 87,4-
99,4%.
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Hinh 4. Ti 18 phan trdim phén loai sai boi phuong phap SVM va SHY95 qua timg dot mua véi mdi
diéu kién xac dinh d6 16n dai sang 2dBZ (a) va 5dBZ (b).

Nham danh gia gia doc 1ap hai phuong phap, ti 1¢ phan tram phan loai sai sé& duoc xem
xét (Hinh 4). V&i ca 2 diéu kién do 16n nham xéc dinh khu vuc c6 su xut hién cta dai sang
nhin chung phan trim phan loai sai di v6i phuong phap SVM thap hon so véi phuong
phap SHY95. Cu thé phuong phap SVM co ti 1& chi dao dong trong khoang tir 0-10%, voi
phuong phap SHY95 ti 1¢ nay dao dong trong khoang tir 2-25%. Xét trén toan bo tap s6 lidu
danh gia (Bang 1), v6i didu kién d6 16n dai sang lan luot 1a > 2dBZ va > 5dBZ trung binh
phuong phap SHY95 c6 lan luot 8,1% va 9,1% khu vuc mua phén tang thuc té di bi phan
loai sai thanh d6i luu. So véi phuong phap SHY95 trong ci hai diéu kién thi phan loai sai
dbi voi phuong phap SVM giam hon mét nira chi con lan luot 3% va 2,9%.
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Bing 1. Trung binh cua ti 1¢ phan trim phan loai sai boi SHY95 va SVM.

Do I6n dai sang

Ph hé
rong phap >2dBZ >5dBZ
SHY95 8.1% 9.1%
SVM 3.0 % 2.9 %

Trong nghién ctru [8] khi danh gid hai truong hop mua la: Duong t6 va Mua dbi luu
trong khu vuc mua phan ting, dua trén xem xét s6 liéu 3 chleu tir Z cho thay phuong phap
SHY95 d6i khi d phan loai sai nhitng khu vurc ¢ mua phan tang voi cuong d6 manh thanh
nhimg 6 mua dbi luu cuc bo 1am xuat hién nhiing khu vie mua dbi luu bén trong khu vuc
mua phan tang dién rong, nhitng khu vuc mua @i luu phén loai sai nay co vi tri bién ddi
16n, thoi gian tn tai ngan khi xem xét lién tuc theo thot gian. Dé xem xét van dé nay ciing
nhu danh gia hiéu qua phuong phap SVM can thiét phai tién hanh nhiing phén tich doc 1ap
trong nhimg truong hop mua thye té khac nhau, do d6 03 truong hop mua bao gém: Puong
t6, Mua phan ting dién rong va Mua ddi luu trong khu vuc phan ting da duoc nghién ctru
Ivra chon xem xét.

a) Truong hop dudng to

Céc d¢am may ddi luu do6i khi xép thanh dai
két thanh mot man may gan nhu lién tuc rong
khoang tir 10-50 km, dai vai tram km doc theo
duong front lanh, chuyén dong theo huéng o6n
dinh hay gay nén gio giat. Dai nay dugc goi la
duong gid giat hay duong t6. Puong t hinh
thanh do khong khi lanh di chuyén nhanh da
day khong khi nong am ¢ phia trude front 1én
cao, tao ra cac 6 may ddi luu sdu (thuong la
may Cb hinh de) dinh lién v&i nhau thanh mot
dai, trén man hinh hién thj cta Ra da duong td ’ R
thudng c6 hinh dang canh cung [1]. Hinh 5 biéu  Hinh 5. San pham MAX cta Z tir Ra da Pha
dién mot truong hop xay ra trén khu vuc quan Din trong truong hop duong to lac 18:10°(UTC)
tric béi Ra da Pha Din vao hdi 18:10° (UTC) N9ay 5/5/2021.
ngay 5/5/2021, dudng t6 ban dau hinh thanh
phia Tay Bic cua Ra da sau d6 mé rong va dich chuyén theo huéng Pong Nam.

dBZ

10 15 20 25 30 35 40 45 55 60 65 70

225°N 25N

Hinh 6. Két qua phan loai cho
! truong hop duong t6 quan tric
il=ex boi Ra da Pha BDin luc
' 18:10°(UTC) ngay 5/5/202 tir a)
phuong phap SHY95, D)
phuong phap SVM.

216°N | §

205°N 205N

Két qua phan loai dac diém mua (Hinh 6) cho thay thay hai phuong phap da xac dinh
mua trong khu vuc ¢6 dang dai hinh canh cung (g6m tap hop cac 6 d6i luu nbi hen nhau) 1a
mua d6i luu. Tuy nhién v6i phan loai mua trong khu vyc nam phia sau dudng t6 da c6 su
khac biét khi phuong phap SHY95 (Hinh 6a) dd m¢ rong khu vuc phén loai la mua d6i luu
v6i su xudt hién cta cac 6 mua ddi luu co kich thude nho nam riéng 1é bén trong khu vuc
mua phan tang, trong khi d6 phwong phap SVM (Hinh 6b) phéan loai hoan toan khu vyc nay
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12 mwa phan ting. Theo [23] sau khi nghién ciru d dua ra két ludn mua phia sau cac 6 dbi
luu trong trudong hop duong t6 co thé dugc phan loai 1a phan tang boi chuyén dong khong
khi thang dimg trong khu vuc nay yéu hon tc d0 roi ciia cac hat mua, diéu nay thoa man
diéu kién khu vuc c6 mua phén tang.

b) Trudng hop mua phan tang dién rong

Trong truong hop nay toan by khu vuc
quan tric boi Ra da dugc bao phu gan nhu
hoan toan boi mua loai phan tang, voi dac
diém nhan dang khi gia tri Z nho cung véi d6
la viéc ¢6 hodac khong co su xuét hién cua dai
sang dic trung. Hinh 7 thé hién mot trudong
hop mua dién ra vao hoi 11:40’(UTC) ngay
8/%/2021, gia tri Z cuc dai < flOde trén san
pham MAX, c6 thé quan sat thay dwoc su Xuat  yinh 7. San phim MAX cua Z tir Ra da thoi tiét
hién cua dai sang hinh nhan véi gid tri Z  pha Din trong truong hop mua phan ting dién
~40dBZ, cyc dai xung quanh pham vi ban kinh  rong luc 11:40°(UTC) ngay 8/2/2021.
<50km cla Ra da, viéc c6 su xut hién cua dai
sang cho thdy day la mot trudng hgp mua phén tang dic trung [2, 24].

Phuong phép SHY95 (Hinh 8a) trong truong hop ndy dé phan loai sai khi phan loai
mua dbi luu (cac 6 dbi luu nho) tai dung vi tri cua dai sang, diéu nay da tao ra cac 6 nhidu
d6i luu nam bén trong khu vire mua phén tang va lam ting khu vic mua ddi luu. Nguoc lai,
phuong phap SVM (Hinh 8b) di phan loai hoan toan mua phan tang cho khu vuc, v6i dai
sang xung quanh vi tri ctia Ra da ciling duoc phan loai 12 mua phan ting. Dé kiém tra
nghién ctru st dung mot lat cit theo vi do 21048 N (Hinh 8¢) di qua khu vuc duogc phan loai
khac nhau gitra hai phuong phap, qua lat cat co thé thay khu vuc hai phuong phép phan loai
khac nhau thé hién mot cau trac PHVT phan tang vé6i cuc dai Z nam & ~2km, phan bén trén
va dudi cuc dai ndy Z déu giam. Nhu vy viéc phan loai khu vuc ndy 1a mua phan ting
trong phuong phap SVM Ia hoan toan phu h0’p

dBZ

10 15 20 25 30 35 40 45 55 60 65 70

25N

Hinh 8. Két qua phan loai cho
\ truong hop Mua phéan tang
n dién rong quan tric tir Ra da
; Pha Pin lic 11:40°(UTC)
8/2/2021 tur: (a) phuwong phap
SHY95, (b) phuong phép
T SVM. Puong mau vang biéu

205°N

I 20000 E0viotrf 14t cd i d6
Phén tino oo Phén ting Do dién vi tri lat cat theo vi do
21%48°N, (c) qua khbi quét cua

0 Ra da.

¢) Trudng hop mua ddi luu trong khu vyre phan ting

Khac voi truong hop duong t6 dd phan tich, ddc trung cia trudng hop mua loai nay do
1a khu vyce dugc bao phu hau hét boi mua phan tang, tuy nhién bén trong khu vyc mua phéan
tang s& co su xudt hién ctia mot sé 6 mua dbi luu méi duoc hinh thanh hodc dang trong qua
trinh tan rd nam riéng ré.
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Trén khu vuc Tay Bic qua sb liéu théng
ké quan tric Ra da trong hai nim nghién ctu
cho thdy trudng hop mua nay chiém phan 16n
cac truong hop mua quan tric tir Ra da thoi
tiét trén khu vue. Hinh 9 thé hién mot dot
mua dién ra vao lac 19:20°(UTC) ngay
7/7/2021 tir san pham MAX. Co thé thdy su
xuét hién cta cac 6 mua d6i luu nim riéng 18
& phia Dong Bic va phia Nam cua Ra da véi
gia tri PHVT cuc dai > 50dBZ bao quanh céc
trung tdm nay la khu vuc mua voi gia tri < -
35dBZ,- Hinh 9. San phim MAX cua Z tir Ra da Pha Pin

Kf:?t qué su dung phuong phap phan loai trong trudng hop mua d6i luu trong khu vuce phan
dac diém mua SVM cho truong hop mua nay  thng luc 19:20°(UTC) ngay 7/7/2021.
duogc biéu dién trén Hinh 10b qua quan sat c6
thé thiy phuwong phap da xac dinh dugc mot s6 6 d6i Iuu 16n ndm & phia Pong Béc va phia
Nam ctia Ra da, phia Pong Béc ciing suat hién cac 6 ddi luu tuy nhién c6 kich thudc nho
hon. Cac 6 dbi luu nay co vi tri trung véi vi tri Z cuc dai trén san phém MAX, cac khu vuc
con lai xung quanh cac 6 d6i luu nay duoc phan loai 13 mua phén tﬁng Trong khi do6
phuong phap SHY95 (Hinh 10a) phan loai c6 sy khac biét khi tao ra rat nhiéu cac 6 d01 luu
nam riéng l¢, c6 kich thude nho ndm bén trong khu vuc dugc xac dinh la mua phén tang,
qua viéc kiém tra trén tap s6 liéu cua ca dot cho thay cac b nay ton tai khong c6 su lién tuc
theo thoi gian.
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Phén ting

Hinh 10. Két qua phan loai cho trudng hgp Mua dbi luu trong khu vuc phan ting quan tric tir Ra
da Pha Din luc 19:20°(UTC) ngay 7/7/ 2021 tir a) phuong phap SHY95, b) phuong phap SVM.
Pudng mau vang biéu dién vi tri 14t cit theo kinh d6 103°23°E ¢) qua khéi quét cia Ra da.

Str dung mot lat cat theo kinh d6 103°23°E di qua khu vuc c6 su phéan loai khac nhau
gifta hai phuong phap (Hinh 10c), c6 thé thay khu vuc lat cit di qua c6 duy nhat mot vi tri
c6 gid tri cuc dai cua Z dang cot théng ding thé hién mua d6i luu & vi tri phia Nam Tay
Nam céch Ra da mot khoang 50-100 km, day 1a khu vuc dbi luu duy nhét cac khu vuc con
lai déu c6 gia tri ctia Z thap, nhu viy phuong phap SVM da phan loai chinh xéc, trong khi
do phuong phap SHY95 ciing xac dinh duoc vi tri mua d6i lIuu nhung cing voi d6 ciing
xuat hién nhiing 6 d6i Iuu nho khéc.
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3.2. Két qud wéc tinh muea

Mot s6 cac nghién ciru trude ddy da chi ra rang viéc phan loai mua ciing nhu st dung
s6 liéu phan cuc co thé lam tang do chinh xac cua lugng mua udce tinh tir Ra da thoi tiét.
Bang viéc sir dung két hop giira s6 liéu tir may do mua tu dong, quan tric Ra da phan cuc
va két qua tir phuong phap SVM. Nghién ciru tién hanh thir nghiém xay dung hé s thuc
nghiém trong cac cong thirc tng véi hai loai dic diém mua. Ngoai ra nhim xem xét hiéu
qua phén loai, nghién ctru ciing st dung mét cong thirc wdc tinh khong sir dung két qua
phan loai SVM (B1) va mdt cong thire dugc tham khao cuia Marshall (B2). Sau khi tinh
toan hé sb trong cac cong thirc duoc thé hién trong Bang 2.

Bing 2. Hé sb trong cac cong thic wéc tinh mura.

STT Ki hiéu Cong thirc Pic diém mwa a b c d
An £ 2,11 0,20 -086 0,19
1 Al  R=az’ZDRKDp!  Ihantang
Déi luu 64,50  -0,03 -2,25 0,50
Phan tang 1,19 0,23 -0,77
2 A2 R = aZ"ZDR¢
Déi luu 3,03 0,28 -2,10
3 A3 R = aZP Phan ting 1,15 0,21
Dbi luu 3,05 0,19
An £ 7,34 0,38
4 A4 R=aKDPb Phan tang
Dbi luu 21,86 0,47
5 B1 R=aZzP Khéng phan loai 1,02 0,24
6 B2 R = aZP (Marshall) Khéng phén loai 0,0365 0,625

Véi muc dich danh gia chat lugng cua cac cong thirc udc tinh mua, nghién ctru da luwa
chon 23 dot mua doc 1ap véi cac dot mua da dugc sir dung dé xay dung cac cong thirc uwdc
tinh lwong mwa dé danh gia. Két qua danh gia duoc biéu dién trong Hinh 11.

Nhin chung tit ca cac cong thirc déu cho RD bién doi qua timg dot mua trong khoang
65-100%, ngoai trir cong thirc B2 ¢6 RD thap nhat tir 10-56% (Hinh 11a), cong thic voi Z
va ZDR (A2, A3 va B1) c¢6 RD cao hon cong thic voi KDP (Al va A4), biéu d6 hop Hinh
11b ciing chi ra RD ~95% ddi v6i A2, A3 cung v6i d6 d6 trai giita (IQR) thap nhat. Vé
trong quan gitta lwgng mua ude tinh tr Ra da va may do mua ty dong (Hinh 11c), cdng
thire voi ZDR va KDP (A1, A2, A4) c6 r cao hon so vai chi st dung Z (A3, B1, B2) trong
d6 A1 ¢6 r cao nhat trong khoang tir 0,30-0,74.

Viée str dung két qua phén loai tir phwong phap SVM c6 twong quan cao hon so véi
khong phan loai mua, biéu d6 hop Hinh 11d chi ra Al ¢6 r cao nhét va thap nhét 1a BI1.
Hinh 11e chi ra RMSE giira cac cap gia tri lwugng mua gitra Ra da va may do mua trong d6
RMSE c¢6 su bién di theo tung dot mua khéac nhau, sai s6 cao ddi voi cac dot mua co
cuong d6 manh (dot 7 va 11) va tuong d6i nho voi cac dot mua co cuong do nho (dot 9 va
18), qua biéu d6 hop Hinh 11f c¢6 thé thdy A1 co sai s6 nho nhat ~1,25 mm, B1 va B2 ¢ sai
s6 16n nhat 1an lot 1a 1,44 mm va 1,34 mm. Nhu vay RMSE clng co cung xu thé nhu d6i
v6i r. Hinh 11g va 11h biéu dién phan bd cua gia tri ME, c6 thé thay hau hét déu cho két
qua udc tinh thap hon so voi gia tri _quan trac O tit ca cac dot. Nguyén nhan dan té1 viée
wée tinh thap c6 thé boi cac quan tric tir Ra da bi anh hudng boi ca sai s6 ngau nhién 1an
sai s6 hé théng gém: su suy giam tin hi€u trong mua, su che khuét bai tin hiéu va viée hiéu
chinh Ra da,...
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Hinh 11. Gia tri RD (a), (b); r (c), (d); RMSE (e), (f); ME (g), (h) gifta lwong mua udce tinh tir Ra
da va quan tric tir may do mua tu dong cho ting dot mua.

Chi s danh gia dbi v6i mdi cong thirc tai nhitng khoang cach khac nhau so véi vi tri
Ra da ciing dugc xem xét danh gia. Hinh 12a biéu dién gia tri RD tai cAc khoang cach trong
pham vi hoat dong ctia Ra da, ngoai trir cong thirc B2 con lai déu c6 RD cao trén 85% va co
it sy thay doi. Biéu d6 hop Hinh 12b cho thiy A2, A3, B1 dat gia tri cao v6i RD trung binh
~95% cung voi d6 1a IQR thap. Hinh 12c chi ra gia tri r giita lwong mua udce tinh tir Ra da
va may do mua, nhin chung r giam khi khoang cach gitta may do mua so véi vi tri Ra da
tang 1én, diéu nay co6 thé do tin hiéu Ra da nhan dugc bi suy giam theo khoang cach. Cong
thirc wdc tinh mua st dung két hop viéc phan loai ddc diém va cac bién phan cyc co r cao
hon so véi khi khéng cé sy phan loai. Biéu d6 hop Hinh 12d cho thidy Al c¢6 r cao nhét
~0,66%, trong khi d6 B1 ¢0 r trung binh thip nhat ~0,38%. Gi tri ME dugc thé hién trong
Hinh 12g,h. Qua hinh 12g c6 thé thiy tat ca cac cong thire déu cho gid tri lwong mua wdc
tinh tir Ra da thap hon so véi gia tri quan tric dao dong trong khoang tir 20-40%, tham chi
B2 cho d¢ 1éch t6i hon 70%. Biéu dd hop hinh 12h cho thay khong c6 su chénh 1énh cia
gia tri ME giita cac cong thirc sir dung bién phéan cuc, phéan loai va khong phén loai mua.



Tap chi Khi twong Thuy van 2023, 749, 71-84; doi:10.36335/VNJHM.2023(749).71-84 81

2e
]
Xz

100

(b)
T T O T

) C

50-100km >100km a1 = 3 - B1 B2
Khoang cach tir Ra da

10 10
( ) - AL [kl = B1
C

o8 [E:]

RD (%)

RD (%)
=] ] g g

l
2
l
X

Tuong quan (CC)

Tueng quan (CC)
-] =]
- o

02

00

50-100km
Khoang cach tir Ra da

- Al —_—
175 4 (e) -_— A2 —

34

RMSE (mm)

RMSE (mm)
e & § 2 B B G 4
| [ |
' I
} >
: | I
| -
: L

50-100%km >100km Al vl a3 a4 Bl B2
Khoang cach tir Ra da

- AL -— A3 = Bl ]

© =r =s T (h)

o8 -0.8

000

—0.6

ME (mm)
ME (mm)

-o0.4

o2 0.2

E

]

<50km 50-100km =100km oo
Khoang cach tir Ra da

Hinh 12. Gia tri RD (a), (b); r (c), (d); RMSE (e), (f); ME (g), (h) gitta lwong mua udc tinh tir Ra
da va quan tric tir may do mua tu dong tai timg khoang cach.

Al A2 a3 P B1 B2

Biéu do phan tén giira cac cdp gia tri lugng mua udc tinh tir Ra da (R) va lugng mua
quan tric tir may do mua (G) v6i mdi ccong thire ude tinh mua duge thé hién trong Hinh 13.
Trong hinh cac dudng net dit biéu dién duong hodi quy tuyen tinh dudi dang R = aG+b cua
cac cap R-G qua tat ca cac dot mua, c6 thé thay duong hdi quy cua tit ca cac cong thirc
mua déu nam bén dudi duong mot - mot cho thy tat ca déu cho két qua udc tinh luong
mua thdp hon gid tri quan tric tir may do mua ty dong. Cong thic két hop giira viéc phan
loai ddc diém mua va sir dung cac bién phan cuc c6 két qua tot hon so véi viée khong phan
loai va chi sir dung Z (gan véi duong mot - mot nhat). Trong d6 cong thic R (Z, ZDR,
KDP) cho két qua t6t nhat, v6i lugng mua c6 gia tri <5 mm cho két qua tuong ddi gan sat
véi gia tri quan tric, nguoc lai voi lwong mua trén > 5 mm thuong cho két qua thap hon gia
tri quan tric.
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Hinh 13. Biéu d6 phén tan giita lugng mua udc tinh tir Ra da va quan tric tir may do mua di véi
ting cong thirc mua.

4. Két luin

Nghién ciru di tap trung phan loai mua bang quan tric radar phan cuc cho cac hé thong
mua trén khu vyc tiy bic bang cac ap dung thuat toan hoc may SVM. Két qua cho théy
phuong phap SVM ¢6 xu hudng phan loai thap khu vuc mua ddi luu va phan loai cao d6i
voi khu viee mua phan tang hon so v4i phuong phap tham khao SHY95. Bing viéc st dung
chi tiéu dai cho thdy phuong phap SVM di han ché dugc sai s6, khi chi dudi 10% khu vuc
c6 dai sang bi xac dinh sai 1a mua ddi luu. Véi 03 truong hop mua dugc xem xét, phuong
phap SVM di khic phuc duoc mot s6 cac khu vuc di bi phéan loai sai boi phuong phép
SHY95 nhu: mua phia sau duong td, vi tri dai sang xung quanh Ra da bi xac dinh 1a mua
ddi luu.

Déi v6i wdc tinh luong mua qua danh gia cho thdy lugng mua udce tinh tir Ra da c6 xu
huéng thap hon gid tri quan trac tir may do mua. Cong thirc sir dung cac bién phén cuc co
gi4 tri tuong quan cao va sai sé nho hon chi sir dung gia tri ciia Z. Cac cong thic co su
phan loai dic diém muwa c6 d6 chinh xac cao hon so voi viéc khong phan loai. Cong thirc
R(Z,ZDR,KDP) tng véi hai loai dic diém mua ¢ r cao nhat va sai s6 RMSE thap.

bong gop cua tac gia: Xay dung y tuong nghién ciru: N.K.Q,, P.T.T.N.; Xu ly sO ligu:
N.K.Q.; Viet ban thao bai bao: N.K.Q.; Chinh sura bai bdo: N.K.Q., P.T.T.N.

Loi cam on: Bai bdo hoan thanh nh¢d vao két qua cta luén van thac si: “Phan loai dac diém
mua va udc tinh mua bang quan trac Ra da phan cuc cho khu vuc Tay Bac”.

Loi cam doan: Tap thé tac gia cam doan bai bdo nay 1 cong trinh nghién ctru ciia tap thé
tac gia, chua duoc cong bd & dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong c6 sy tranh chap lgi ich trong nhom tac gia.
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Study on the classification of rain characteristics and rainfall
estimation by dual-polarization radar observations for the
Northwest region

Nguyen Khac Quan®*, Pham Thi Thanh Nga?

! Northwestern Regional Hydro - Meteorological Center; mr.nguyenkhacquan@gmail.com
2Vietnam Institute of Meteorology, Hydrology and Climate change;
pttnga.monre@gmail.com

Abstract: Rain can generally have convective and stratiform characteristics, associating
with the different processes of cloud microphysics development which leads to differences
in intensity, time and area of rain. Using dual-polarization radar observations in the
Northwest region, the study applied the Support Vector Machine classification algorithm
for classifying rain characteristics. The classification results are then used to find the
empirical coefficients in the rainfall estimation formulas based on the Least Squares
Method. The evaluation shows that with the proposed method, only less than 10% of the
areas with bright bands are wrongly identified as convective rain, the method has also
overcome some misclassifications compare to the reference method in some specific rain
cases. Rainfall estimation results show that the estimated rainfall is lower than the
observed values, the formulas with the classification of rain characteristics and using dual-
polarization variables have better results than the formulas using only the of Z, in which
the formula R (Z, ZDR, KDP) provides the highest correlation and the smallest error.

Keywords: Classification of rain characteristics; Support Vector Machine; Northwest
region.
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Tém tit: Bai bao trinh bay két qua tinh toan luong mua trén ludi bang viéc két hop giira s6
liéu mua vé tinh GSMaP va cac tram do mua tu dong tai Viét Nam trong 04 thang, thang 8
va 9 cua nam 2020 va 2021 thong qua phuong phap phan tich khach quan. 80 tram quan
trac mua tu dong (twong duong 40% s6 lidu) da duoc tach riéng dé lam 80 liéu doc 1ap, 60%
s6 tram dua vao chuong trinh phan tich khach quan dé két hop 2 loai s6 liéu voi nhau. Két
qua cho thay, bo s6 liéu két hop cho chit luong wéc lwong mua tét hon khoang 2—5% so véi
s6 lidu GSMaP gbc; s6 lidu két hop voi ban kinh anh hudng 30km (L30) ¢6 sai s6 RMSE
nho nhat, cai thién khoang 5% so véi s6 liéu GSMaP va c6 thé tmg dung 1am dau vao cho
cac bai toan du bao cuc ngén lugng mua cling nhu du béo 10, 14 quét va sat 1& dat.

Tir khéa: Mua trén ludi; GSMaP; Phan tich khéch quan; Mua ty dong; S6 liéu mua két
hop.

1. Giéi thi¢u

Muc dich chinh ctia budc phén tich khach quan ciia thuat toan dong hoa sb lidu 1a sy két
hop thong tin tir cac trudng nén (truong phan tich, du bao cia mé hinh, trudng udce luong
mua vé¢ tinh, wdc lugng mua tir radar, truong tai phan tich lugng mua...), s6 lidu quan trac
dia phuong (quan trac tram thu cong, ty dong. ..) nham tao ra mot truong ban dau tot nhat co
thé thong qua cuc tiéu ham gia (cost funCtlon) nhd d6 gitp nang cao chét lugng trudng phan
tich, tao ra udc luong t6t nhat cho thoi diém ban dau. Céc nghién ctru trude day da chi ra,
trong cac yéu td tao nén chit luong ctia mot hé thong du bao t6t thi dir lidu dau vao, truong
ban dau 1a mot phan rat quan trong, dac biét Ia khi cac nguon dir liéu ngay cang nhiéu, théng
tin do dac da dang, bang ca phuong phép gian tiép va truc tlep [1-3]). Cac md hinh du bao
(s tri, théng ké tuyén tinh, théng ké phi tuyén...) phu thude rat 16n vao truong ban dau: két
qua du béo s hoan toan sai 1éch khi diéu kién ban dau cua cac mé hinh du bao, dic biét la
du bao dinh lwong mua khong chinh xac. Muc dich cua phan tich khach quan 1a xac dinh
chinh x4c nhét sir dung tit ca thong tin c6 sin két hop véi cac sd lidu bd sung va trudng nén
dé thu duoc truong diéu kién ban dau t6i wu, 1am dau vao cho cac mé hinh dy bao khéc nhau.
Theo Daley, van dé xac dinh diéu kién ban dau cho cong cu dy bao 1a rat can thiét, tuy nhién,
day la mot qua trinh v6 cung phure tap do khong chi can phan tich khach quan ma con phai
kiém tra tinh nhat quan theo khong gian va cac mdi quan hé dong luc [4]. [5] da sur dung
phuong phéap phan tich khach quan thuc nghiém va dua ra mot chuong trinh ndi suy cho do
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cao dia thé vi bang viéc v& cac vong tron quanh timg diém ludi, chi nhitng diém quan tric
nam trong vong tron (cua timg diém lu6i) moi ¢6 anh huong dén gia tri cua diém ludi d6
(Hinh 1). Phuong phap nay c6 nhuoc diém 1a 1a néu dit liéu qua thua va phan b6 dit liéu theo
thoi gian khong dong déu sé khong du dé khoi tao trudng diéu kién ban dau.

'] s ° Hinh 1. Diém ludi (chdm d6), cac diém quan tric

o (mau xanh 1a cdy) nim trong ving ban kinh anh
hudéng (mau xanh duong) méi c6 anh hudng tédi gia
trj phén tich tai diém luéi (mau do).

[6-7] da gi6i thiéu phuong phap hiéu
chinh lién tiép dé khic phuc lugng dir ligu
quan tric nghéo nan bang viée bd sung thém
cac thong tin tir truong nén, trudng dy bao
° han ngin hodc tir cac phan tich trude d6 cho
® truong ban dau. Nhin chung c6 ba loai
® chinh cua ky thuat dong héa dir lidu:
phuong phap thuc nghiém ctia Gilchrist va
° Cressman, phuong phap bién phan dua trén
ly thuyét diéu khién t6i wu [8] va phuong phap théng ké dua trén 1y thuyét vé udc luong
thdng ké t6i wu [9] ap dung trong linh vuc khi tuong.

Budc ngoat ciia dong hoa sb liéu 1a cac phuong phap bién phan (3D-VAR, 4D-VAR) lan
dau tién duoc gidi thidu trong khi tuwong bai [10-11]. Bang canh t6i wu hoa mot ham gia (cost
function), bai toan bién phan tap trung vao viéc tim kiém trang thai khi quyén co6 kha ning
Xay ra cao nhat ing véi mot tip quan trac va mot trang thai nén cho trudc. Uu diém cua
phuong phap nay 1a ham gia dugc cuc tiéu hoa trén toan mién va cac quan trac duoc dan déu,
tranh dugce tinh hudng “mit trau” tir mot diém co gia tri qua 16n. Nhin chung cung véi sy
phat trién manh m& cua may tinh, cho phép thuc hién dugc cc thuat toan phan tich khach
quan mot cach nhanh chéng va c¢6 héu qué, nén dé)ng hoéa s6 liéu trong khi tugng chi thuc su
phat trién manh trong khoang 20 nim gan day mic du di dugc quan tim tir dau nhirg nim
50 ciia thé ky 20.

[12] nghién ctru dé xuat thuat toan két hop giita udc lugng mua vé tinh SPEs va s liéu
do mua tai tram cho Canada. Két qua cho thdy, khi so sanh véi u6c lugng mua vé tinh va noi
suy dir liéu tir tram do bang phuong phap kriging thi wéc luong mua két hop (blended
analysis) gitra hai loai dir liéu c6 RMSE nho nhat (Hinh 2), it sai 1éch nhat va co thé dugc st
dung cho tat ca cac mua, ngoai ra, khu vuc c6 mat do tram do cang thap thi s6 liéu dong hoa
cang tot, thé hién wu diém khi so v&i phuong phap noi suy krigging.

[13] da két hop giita s liéu mua vé tinh
GSMaP va s litu mua tai tram trén khép
Australia. Két qua danh gia trong 20 nam (2001
dén 2020) da cho thay tinh kha thi ctia phuong
phap dé& xuét: bo dir liéu két hop (GSMaP-bld,
Hinh 3) cho két qua t6t hon so véi cac bo dir ligu
khong dua trén s6 liéu quan tric khac ciing nhu
c6 phan bd mua mua thuc té hon so véi bd s6
liéu khi hau hién c6 ctua Australia (AGCD), dac
biét & nhitng khu vyuc khong c6 diém do mua. =

[14] da két hop s6 liéu mua udc lugng vé S oiops)  —tenied s
tinh CMORPH va s0 li¢u do mua tai tram trong  Hinh 2. So sanh sai s6 RMSE cho 100 tram giita s6
khoang thoi gian 5 thang (tir thang 4-9/2007).  ligu SPE, Kriging va uéc lugng mua két hop [12].
Bo $6 liéu mua vé tinh sau khi duoc hiéu chinh
s& két hop voi bo so lidu tai tram thong qua phuong phap ndi suy téi wu OI (Ol - Optimal
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Interpolation). Bé s liéu sau khi két hop sé
duoc kiém chung chéo véi bo s6 licu doc 1ap.
Két qua cho thiy bo sb liéu sau khi két hop da
t6i wu hon, han ché duogc sai s6 hon so vdi cac
b0 s6 lidu ban dau.

Ngoai ra, mot sb cong trinh nghién ctru
va danh gia vé s liéu wdc luong mua vé tinh
GSMaP di dugc mot sb tac gia thue hién. Cac
két qua cho thdy chat lugng cia GSMaP trong
mua hé tét hon so v6i mua dong [15], khu vuc
dong bang tot hon so voi khu vyc trung du va
mién n0i trong d6 sai s6 RMSE dao dong
khoang 4,8 mm/ngay ¢ khu vuc Himalaya
[16] va khoang tir 4,93 dén 5,16 cho khu vuc
Viét Nam [17]. Cac gia tri POD dao dong
khoang 91% va FAR dao dong trong khoang
12-16%, diéu d6 c6 nghia 1a GSMaP kha t6t
trong vi¢c udce tinh cac su kién mua va ty 1€ cac
su kién canh bao sai chi khoang 12-16% [18].

Tai Viét Nam, [19-20] da dénh gia chét
luong s6 liéu mua vé tinh GSMaP trong céc
tinh hudng mua 16n va tng dung vao tinh toan
1t cho luu vue song Ma (Hinh 4). Trong nghién
clru nay tac gia di so sanh san pham mua
GSMaP_MKYV, GSMaP_NRT, GSMaP_NOW
vo1 dit liéu thuc do cho 11 tran mua vira va 1on
cho cac tram mua trén va lan can caa luu vuc

Summer(DJF)  Autumn (MAM) Winter (JJA) Spring (SON)
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Hinh 3. So sanh sai s6 trung binh theo 4 miia DJF,
MAM, JJA va SON giira cac bd s6 lieu GSMaP,
GSMaP-adj va GSMaP-bld [13].

LN

song Ma thoi doan 6 gio trong 2 nam 2017 (6
tran mua) va 2018 (5 trin mua). Két qua cho
thiy, cdc san pham mua GSMaP c6 kha ning
phat hién dugc phan bo theo khong gian, dién
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bién mua theo thoi giann cua cic trén mua. | j/\\ I ﬁ \/J A
Ngoai ra, ba san pham GSMaP d3 dugc danh
gid va nhom tic gia nhan thdy s lidu
GSMaP_MKYV cho két qua t6t nhat, sb liu
GSMaP_NOW cho két qua kém nhat [19-20].

[21] da nghién ciru xdy dung bd s licu
luong mua ngay VNGP_1deg trén luéi 1x1 d6 kinh vi cho Viét Nam. [21] da duoc két hop
v6i nhau str dung phuong phap ndi suy Cressman dé da tao ra mot bo s6 liéu mua ngay trén
ludi 1%1 kinh vi (VnGP_1deg), cho giai doan tir 10/1996-12/2007. Két qua danh gia b dir
liéu VnGP_ldeg voi b s6 liéu mua APHORODITE cua Nhat Ban cho mot 5O truong hop
mua cy thé cho thay uu diém ndi tréi cia VnGP_1deg ca vé phuong dién phan b thoi gian
va khdng gian.

Dit liéu quan tric hang ngay tir 481 tram do mua duogc sir dung dé xdy dung bo dit liéu
lugng mua méi cho Viét Nam dya trén ky thudt ndi suy Spheremap [22]. Tap dir liéu moi
duoc goi 1a tap dir licu luong mua trén ludi cho Viét Nam (VnGP) giai doan 1980-2010. Két
qua danh gia, so sanh cho thiy VnGP c6 chat lugng kha tdt so véi cac bo dit liéu khac vi da
str dung cac k¥ thuat noi suy khac hodc cac phwong phép st dung s6 lwong dau vao it hon.

[23] da thu nghiém phuong phap dong hoa 3DVAR cho mua v¢ tinh v€ tinh trén luu vyc
song Hong voi viée st dung 2 ngudn so liéu mua vé tinh GSMaP va s6 liéu do mua toan cau
GPM théng qua cong cu Delft-FEWS. Két qua kiém dinh cho thdy, mua phan tich cia

Hinh 4. Puong qua trinh mua thoi doan 6 gio
trung binh luu vyce theo thyce do va cac san phém
GSMaP_MKYV, GSMaP_NRT va GSMaP_NOW
cho 11 trin mua trong hai ndm 2017 va 2018 [19].
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GSMaP cho hé sb tuong quan R = 0,53, trong khi &6 GPM chi 1a 0,21. Céc nghién ctru xay
dung céac bo sb lidu trude day chu yéu tap trung vao lwong mua ngay va str dung céc phuong
phap néi suy nhu Cressman, Krigging ma theo danh gia, so sanh cua cac cong trinh gan day
thi ¢6 sai s6 16n hon so v6i phuong phap phén tich khach quan, két hop s6 liéu mua trén luéi
v6i s6 liéu quan tric.

Nghién ctru s& ing dung k¥ thuat phan tich khach quan dé tao ra trudong wdc luong lugng
mua trén ludi thoi gian thuc két hop trudng quan tric luong mua ty dong véi trudng nén 1a
wdc lugng mua tir vé tinh GSMaP. Két qua thir nghiém cho thang 8-9 nam 2020-2021 dé co
thé ung dung trong cac bai toan dy bao 1l cho Iuu vuc song Ma. B s6 liéu tao ra s& dugc
danh gia va so sanh vdi cac lugng mua gio tai cac tram doc lap dé chi ra dugc hi¢u qua cua
ky thudt phén tich khach quan va truong lwong mua trén luéi t6i wu c6 thé tmg dung trong
cac bai toan du bao dinh lwong muwa han cue ngén, du béo 1d, canh bao i quét va sat 1o dt.

2. S liéu va phwong phap nghién ciru

2.1. 86 liéu

S6 liéu mua tu dong: bd s6 liéu quan tric mua ty dong 1 gio/1 1an bao gdm khoang 200
tram trong thang 8 va thang 9 ndm 2020-2021 cua céc tram trén toan lanh th6 Viét nam dugc
thu thép trr Trung tdm Dy bao khi tugng thuy van quéc gia, Tong cuc Khi tugng Thay vin.
Sai s6 quan tric luong mua cua cac thiét bi do la khoang 0,2-0,5 mm [22].

S liéu Radar: S liéu radar sir dung chu yéu 1a tinh
d6 phan hdi vo tuyén cta san pham quét tron (PPI) b »
duogc thu thap cho nhitng gid nghi ngd c6 quan trac e |
sai cua bo sb liéu mua gi0 cla cac tram do mua tu
dong trong 2 thang 8 va 9 ctia 2 nam 2020-2021. ,on]
S6 liéu duoc cung cap boi Pai Khi tugng Cao
khong, Téng cuc Khi twong Thuy vin. 15N 18I G~V

S6 liéu mua udc lugng vé tinh GSMaP: st =" 3
dung san pham NOW cho sé liéu mua gid cua b 1o
sO liéu udc lugng luong mua vé tinh toan cau
(GSMaP) ctia JAXA (Nhat Ban) va la san phdm cia s
Nhiém vy Do mua toan ciu (PMM — Precipitation
Measuring Mission) cung cap trén website: e

I00E  105E I 10E

https://§haraku.eorc.jaxa.jp/GSMaE/index.htm. _ Hinh 5. Khu vyc thu thap sé lidu uée lugng

Mién tinh dugc lya chon bao gom khu vue Vigt 1, iy vé tinh GSMaP va sé liéu minh hoa cho
Nam va vung 1an cn, toa do 0-30°N; 90°E-115°E  jygng mua giv luc 20 gid ngay 3/9/2021.
(Hinh 5).

2.2. Phuong phap nghién ciru

Nghién ctru nay s€ su dung k¥ thuét phén tich khach quan dé két hop hai loai s6 liéu la
s6 liéu u6c luong mua gio GSMaP cua JAXA va s6 ligu do mua ty dong tung gio cua Viét
Nam st dung cac gia thiét vé sai sé truong nén Sigma_b caa s liéu GSMaP, sai s6 quan trac
cua s6 liéu mua tu dong Sigma_o cua cac tram tu dong trong mang ludi do dac cuia Tong cuc
KTTV. Tién hanh thir nghiém cho dir liéu mua cac thang 8 va 9 ciia nam 2020 va 2021, khao
sat voi cac ban kinh anh huong khac nhau 1a 30 km va 70 km.

Trong s khoang 200 tram do mua ty dong, sau khi ra soat, chuén hoa va loai bo sai sb,
s& str dung 80 tram (twong duong khoang 40% sé liéu) dé 1am sé liéu doc lap, danh gia chat
luong s6 liéu uGe luong mua GSMaP va s6 liéu mua sau khi phan tich khach quan; con lai
khoang 60% dé dua vao dong hoa va khao sat anh huong ban kinh anh hudéng L d6i voi két
qua tich hop.
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Két qua khao sat s& duoc danh gia dya trén so sanh sai s6 cua s6 liéu GSMaP ban dau
(truong nén) va sb lidu trén ludi thoi gian thuc sau khi két hop hai loai s6 liéu ké trén voi hai
trudng hop ban kinh anh huéng L = 30 km va L = 70 km, nham muc tiéu xac dinh duoc bo
tham s t6i uu cho bai toan ddng héa s6 liéu mua gio cia GSMaP va s6 liéu mua ty dong cua
Viét Nam.

Di¥ liéu muwa tw
dong

DU liéu GSMaP

J

Hinh 6. Thiét ké nghién ciru v6i muc tiéu tao ra bo sb liéu mua trén lu6i khi két hop sb liéu GSMaP
va do mua ty dong sir dung k¥ thuat phan tich khach quan.

3. Két qua va thao luén

3.1. Pdnh gid chdt lwong s6 liéu GSMaP

S6 liéu GSMaP s& duoc danh gia véi khoang 80 tram mua ty dong (chon ngéu nhién,
tuong duong 40% tong sd tram) di duoc ra soat va danh dau cac sd lidu sai (-99 —
missing_value). Day s€ 1a 80 tram doc lap, khong dwa vao phan tich khach quan dé danh gia,
so sanh chat luong s liéu GSMaP gbc va s6 liéu phan tich khach quan két hop hai loai s6
liéu GSMaP va do mua ty dong.

18
B RMSE-GSMAP ® MAE-GSMAP
5 13
2 S PEEPEPEESSES2SEE8252ERP2225 8
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Hinh 7. Sai sb tuyét ddi trung binh MAE (méau cam dam) va sai s6 binh phuong trung binh RMSE

(mau xanh) cua s6 liéu u6e lwong mua GSMaP.

Chét luong s6 liéu ude luong mua tir v¢€ tinh GSMaP duoc danh gia qua céc sai s6 MAE,

RMSE va dugc thé hién qua Hinh 7, cac dac trung sai s6 duoc cho trong Bang 1.



Tap chi Khi twong Thaty van 2023, 749, 85-95; doi:10.36335/VNJHM.2023(749).85-95 90
Bang 1. Théng ké sai s6 MAE va RMSE cua b s6 liéu mua vé tinh GSMaP.

Pic trung MAE RMSE
Trung binh 1,41 6,39
Cuc dai 2,98 14,81
Cuyc tiéu 0,40 4,64
Phan vi 25 1,06 5,56
Phan vi 75 1,81 6,92
Do léch chuén 0,54 1,54

Dbi véi sai s6 binh phuong trung binh RMSE cho biét bién d6 trung binh ciia sai s6 wéc
luong mua cua tung tram trong bo s6 lidu doc 1ap trén toan quéc, sai s6 RMSE dao dong
trong khoang 4,64-14,8 lmm/gid, RMSE trung binh khoang 6,39 mm/gid va do 1éch chuin
ctia sai sd 13 1,54, twong duong 24% gia tri RMSE trung binh; khoang sai s6 RMSE phé bién
(khoang gia tri tur phén vi 25 dén L phan vi 75) 1a 5,56 t61 6,92 mm/gio. Nhu vay c6 thé thay
1a sai s6 cua bo s6 liéu GSMaP van con kha 16n, 6,40 mm/gid cho trén khu vie Viét Nam.

Sai s6 tuyét di trung binh MAE, dao dong trong khoang 0,40-2,98 mm/gio, MAE trung
binh khoang 1,41 mm/gio va do léch chuan cia sai s6 1a 0,24, twong duong 38,5% gia tri
MAE trung binh; khoang sai s6 tuyét d6i trung binh pho bién 1a 1,06 téi 1,81 mm/gid.

Khi so sanh hai loai sai s6 MAE va RMSE c6 thé théy gi4 tri RMSE 16n hon rat nhiéu
so voi gia tri MAE, 1én t6i 4,5 lan (6,39 so voi 1,41). Dleu nay cho thay trong chudi so liéu
so sanh gitra GSMAP va quan trac tu dong, co xuat mot sd gla tri sai s0 rat 16n, khién cho gia
trj sai s6 binh phuong trung binh bi khuéch dai 1én so véi sai s6 tuyét dbi trung binh.

3.2. Pdnh gid chdt hrong s6 liéu mwa phan tich khach quan L70

Trong phan nay, 60% chudi s liéu sau khi duoc loc bo cac quan tric sai s& dugce sir dung
lam dau vao cho chuong trinh phan tich khach quan dé két hop véi trudng nén 1a sb liéu
GSMaP trén ludi cia mién tinh tir 90°E—115°F va 5°N-25°N, sau d6 duoc danh gia lai voi bo
s6 liéu doc l1ap nhu da dé cap ¢ trén.

Chuong trinh phan tich khach quan cho phép khao sat sw 4nh hudng cia kich thudce ban
kinh anh huéng d6i voi chét lwong 6 liéu sau dong hoa. D& thyc hién diéu do, nghién clru
lay xép Xi sai s truong nén cia sb lieu GSMaP Sigma_b = 6,5 mm/gi¢ dya trén két qua danh
gid sai sb cua sb liéu GSMaP, sai s6 quan trac caa s6 liéu mua ty dong Sigma_0=0,1 mm/glo
Hai gia tri khac nhau ctia ban kinh anh huong L s& dugc khao sat dé so sanh 1a L = 30 km va
L =70 km. Két qua danh gia cho truong hop L = 70 km dugc cho trong Hinh 8.

20
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Hinh 8. Sai sb tuyét d6i trung binh MAE (mau cam d4m) va sai sb binh phuong trung binh RMSE
(mau xanh) cua s liéu phan tich khach quan véi ban kinh anh huéng L = 70 km.
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Bang 2. Thng ké sai s6 MAE va RMSE ciia b6 s liéu phan tich khéch quan véi ban kinh anh huong

L = 70 km.

Pic trung MAE RMSE

Trung binh 1,51 6,23

Cuc dai 4,21 17,47

Cuec tiéu 0,07 0,37

Phan vi 25 0,84 4,28

Phén vi 75 1,96 7,45

Do léch chuan 0,84 2,61

Sai s6 RMSE dao dong trong khoang tir cuc tiéu 14 0,37 mm/gio tai tram Pdng Vin cho
to1 gia tri cuc dai 17,47 mm/gio tai tram Tinh Gia, gia tri RMSE trung binh 1a 6,23 mm/gio,
d6 1éch chuin 2,61 mm/gio; so voi gia tri RMSE trung binh cua GSMaP 1a 6,39 thi RMSE
ctia phién ban L70 di cai thién chat luong khoang 2,5% sai s6 RMSE. Khi so sanh phan b6
sai s6 RMSE va MAE ctia bd s6 1iéu L70 v6i s6 liéu GSMaP cho théy: Sai s6 RMSE va MAE
déu giam.

Phan tich phan b6 cia ty 1¢ thay d6i sai s6 RMSE trén toan quoc (Hinh 9) khi so sanh so
liéu L70 v61 GSMaP cho thay, khu vuc dugc cai thién dang ké nhét 1 Tay Nguyén, mién
Tay Nam B¢, khu vyc bién gidi tinh Cao Bang; trong khi d6 khu vuc gitra Viét Bac va dong
bang Bic BO, trong d6 c6 thu d6 Ha Noi lai it dugc cdi thién nhét. Hinh 9 cling cho thay, SO
liéu mua trén cac khu vuc trung du, ving nai thudng dugc cai thién nhiéu hon so véi ving
d6ng bang va ven bién. Sai s6 MAE cua bo sd liéu L70 ¢ ting nhe, 1,46 mm/gio so véi sai
s6 MAE cua s6 liéu GSMaP 1a 1,41 mm/gio.
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Hinh 9. Ty 1¢ thay ddi sai s6 binh phuong trung binh RMSE cua s6 lidu L70 so véi sb liéu GSMaP
(don vi: %). Ty 1¢ 4m (mau ndng) twong Ung véi sai s6 RMSE giam, duong (mau lanh) twong tmg
v6i sai s6 RMSE tang.

3.3 Pdnh gid chat leong soé liéu mwa phan tich khach quan L30

Khao sat thtr hai dugc thyc hién sau khi trong khao sat vi ban kinh anh huong 70 km
thiy trén s6 liéu xuét hién nhirng vung * ‘mat trau” véi tam mua c6 luong 16n va giam déu vé
cac phia (khong chi ra ¢ day). Dé thir nghiém, tac gia tién hanh giam ban kinh anh hudng tir
70 km xu6ng 30 km va danh gia lai v6i bo sO lidu doc lap dé xem khi giam ban kinh anh
hudng sé thay doi C&c sai s6 nhu thé nao. Két qua danh gia sai s6 MAE va RMSE ciia tét ca
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cac tram doc 1ap duoc cho trong Hinh 10 va théng ké dac trung cuc dai, cuc tiéu, trung binh...
cta cac sai s6 RMSE, MAE cho céac tram doc 1ap dugc cho trong Bang 3.

Sai s6 RMSE voi trudng hop L30 caa cac tram c6 sai sb 16n nhu Tinh Gia dé giam tir
17,47 xubng 15,50 mm/gio> (Hinh 10); gié trj trung binh RMSE cho tit ca 80 tram ddc 1ap
ciing giam tir 6,23 trong trudng hop L70 xudng con 6,09 mm/gid trong truong hop L30 (Bang
3), cai thién khoang 4,63% so véi chat luong sb liéu GSMaP va cai thién khoang 2,19% so
véi truong hop L70.

ol

Hinh 10. Sai s6 tuyét dbi trung binh MAE (mau cam d4m) va sai s6 binh phuong trung binh RMSE
(mau xanh) cta s liéu ddng hoa v6i ban kinh anh huéng L = 30 km.

Sai s6 MAE trung binh cta bo s6 liéu L30 (1,46 mm/gid) ciing giam so voi bo sb lidu
L70 (1,51mm/gid), khoang gi tri phd bién ciia MAE ciia bo s6 liéu L30 trong khoang 0,86
dén 1,91 mm/gio, sai s6 MAE cuyc dai 1a 3,79 va cuc tiéu 1a 0,37 mm. Day déu 1a nhiing tri
s6 sai s6 kha tot, déng nghia véi viéc bo s6 lidu c6 kha nang khai thac trong céc bai toan dy
béo tiép theo.

Bang 3. Thong ké sai s6 MAE va RMSE cua b s6 liéu dong hoa vai ban kinh anh huéng L = 30km.

Dic trung MAE RMSE
Trung binh 1,46 6,09
Cuc dai 3,79 15,50
Cuc tiéu 0,37 0,37
Phén vi 25 0,86 4,78
Phén vi 75 1,91 717
Do léch chuin 0,79 2,37

Dé thay 16 hon sy thay doi va cai thién cia cac sai s6 RMSE, MAE giita b6 s6 liéu L30
s0 vi b s ligu L70, nghién ciru tinh toan va biéu dién ban d6 phan bb ty 1¢ giam sai s
RMSE va MAE trong Hinh 11. Trong hinh nay, cac tram co tri s6 &m (mau nong) c6 nghia
1 sai sb ctia bo s6 liéu L30 nho hon so v61 b s6 liéu L70, ngugc lai cac tram c6 tri s6 duong
(mau lanh) 1a c6 sai s6 ctia bo sd liu L30 16n hon b sb lidu L70.

Nhu vay, co6 thé théy v6i cé hai loai sai s6 RMSE va MAE thi hau hét cac tram déu c6
ty 1& cai thién 1a khoang tir 1-5% (mau cam), mdt s6 noi cai thién nhiéu hon trong phién ban
L30 nhu ddi voi hau hét cac tram ¢ khu vuc tir phia nam Thanh Hoéa tré vao dén Ha Tinh,
trong khi khu vuc ving nti Thanh Hoa, khu vuc nam dong bang Bac Bo va phia bac Thanh
Hoa chat luong lai giam. Khu vuc phia Tay Bac Bo ciing co cac sai s6 duoc giam dang ké,
dac biét 1a sai s6 MAE véi cac tram & Dién Bién, Lai Chau c6 sai s6 MAE giam t6i trén 15%.



Tap chi Khi twong Thaty van 2023, 749, 85-95; doi:10.36335/VNJHM.2023(749).85-95 93
z ¢ H Fa ¢, Z
TRUNG uxl«u‘,jW TRUNG QUOC H
M T =
; (Fﬁ? RMSE ) ] )
J @ -27--15 .27 -
s Seor ® -15--10 15
"N ® -10--5 -10 -
) \\< @ -5--1 5.
{ 2 Y 0 » ®-1-1 L E, .
2 Twhrean O\ “‘t'\t\ Qb H()ﬁl( & ®1-5 =z QDHO.%N?}F‘:; ® 1-5 =
- e @ 5-10 2 ) - ® 5-10 g
2 Suo 2 WIETNAM) . 1u~‘15 ° /LO(VIETNAM] o ol
B | A\ o ® 15-27 R ® 15-27
ST :\{; Yy e s
C ) 3 ¢ 3
\}\' CANMPUCHIA \ CAMPUCHIA
4% £ g
G
e G |, N 5
ol wa o
’ . "f .//’ . 3 -
| Ka's . QP TRUONG SA Nk TRUPONG S s
& iy e T
: @ ) "o i F

109°E

113°E

105°E

100°E

11FE

L30-L70

L30-L70

Hinh 11. Ty 1& giam sai s6 RMSE (trai) va MAE (phai) ctia b s6 1iéu L30 so véi bo sb liéu L70. Ty
16 4m (mau ndng) twong ng véi sai sb giam, duong (mau lanh) twong tng véi sai sb ting.

4. Két luin

Téng hop cac két qua danh gid doc 1ap ddi v6i 03 bo s6 lidu mua: GSMaP, L30 va L70
cho thay:

- S6 ligu u6c lugng mwa GSMaP van c6 sai s6 tuong ddi 1on, khoang 6,5 mm/gid ddi
v6i sai s6 binh phuong trung binh RMSE.

- Khi tich hop véi so liéu quan trac mua tu dong tai Viét Nam st dung k¥ thuét phan
tich khach quan da giup giam sai s6. Tuy nhién cac dot mua lon van c6 sai s6 16n nén dan
dén sai s6 RMSE van con cao hon nhiéu so VOl sai s6 MAE.

- Ban kinh anh huong cang 16n thi sai s6 duoc cai thién cang it. Két qua cho thay bo s6
lidu L70 c6 sai s6 16n hon bo s6 lidu L30, nguyén nhén co6 thé 1a do mua 1a yéu tb cuc bo,
viéc han ché ban kinh anh huéng cua sé lidu quan tric mua 1a can thiét, tranh gia thiét cac
vung lan cén cling c6 cung dac diém mura.

- B0 s6 lidu L30 da giup cai thién dang ké sai s6 & khu vuc ving nui, dic biét 1a ving
nui Tay Bic, mot s6 noi co sai s& MAE dugc cai thién toi trén 15%.

Tong hop lai, b6 s6 liéu L30 cho ket qua phan tich khach quan, két hop. s6 liéu GSMaP
va sb liéu do mua ty dong c6 sai sb RMSE trung binh trén toan quéc tot nhat, khoang
6mm/gio, cai thién khoang 5% so véi s6 liéu GSMaP, trong do sai s6 cuc tiéu 0,37 mm/gio,
sai sb cuc dai 1a 15,5 mm/ gi0. Nhu vay, s6 liéu tao ra co thé su dung dugc lam dau vao cho
cac bai toan du bao cuc ngén lugng mua, du bdo 14, 1l quét va sat 16 dat. Tuy nhién can luu
¥ lwong mua tinh toan duoc van c6 sai sb 16n trong cac trudng hop mua 16n.

DPong gop cuaa tac gia: Xay dung y tuong nghién coru: L.T.T.N.; Xur ly s6 lidu: L.T.T.N,,
T.T.B.V.; Viét ban thao bai bao: L. T.T.N., T.T.B.V.; Chinh stra bai bao: L. T.T.N.

Loi cam on: Bai béo 1a mot phan két qua cua luan vin thac si cua hoc vién Thai Thi Bé Véan
duéi sy huéng din cia TS. Hoang Phuc Lam, st dung s liéu va phuong phap nghién ctiru
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Constructing gridded rainfall by combining GSMaP satellite
rainfall estimation and automatic rain gauge observation in
Vietnam
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Abstract: This article presents the results of the construction of gridded rainfall by
combining GSMaP satellite rainfall estimation data and automatic rain gauge observation
in Vietnam in four months of August and September 2020 and 2021 using objective analysis
method. 80 automatic rain gauge stations (equivalent to 40% of the data) have been
separated to be used as independent data, 60% of the stations are input for the objective
analysis program to combine the two data types. The results show that combined data
improve the quality of rainfall estimation by 2-5% compared to original GSMaP data; the
combined data with influence radius of 30km (L30) have the smallest RMSE which
improves about 5% compared to GSMaP data and can be used as input for rainfall
nowcasting, flood forecast and flash flood and landslide warning programs.

Keywords: Gridded rainfall; GSMaP; Objective analysis; Automatic rain gauge; Combined
rainfall data.


mailto:thaivan.meteo@gmail.com
mailto:thaivan.meteo@gmail.com
mailto:thanhnga1324@gmail.com

& TAP CHI | ‘
Y J KHi TUQNG THUY VAN M) Check for updates

Bai bdo khoa hoc
Phan tich nguwong mua phat sinh mgt so tran li quét, li bun da
thugc cac tinh Lai Chau, Dién Bién, Yén Bai, Son La

Vii Ba Thao'*, Bui Xuin Viét!
! Phong Nghién ctru Dia k¥ thuat, Vién Thuy Cong, Vién Khoa hoc Thuy loi Viét Nam;
vubathao@gmail.com; vietbx188@gmail.com

*Téc gia lién h¢: vubathao@gmail.com; Tel.: +84-961782626

Ban Bién tip nhan bai: 12/4/2023; Ngay phan bién xong: 22/5/2023; Ngay dang bai:
25/5/2023

Tém tit: Canh bao li quét, 11 bun da duva vao luong mua gap nhiéu thach thac nhu: tram
do mura it va dat xa khu vuc tap trung nude va hinh thanh 1, cong nghé du bao mua cho luu
vuc nho ¢6 dja hinh chia cat & viing ndi con han ché, ngudng mua sinh i thay d6i theo
khong gian va thoi gian, v.v.... Nhim danh gid muc do chinh x4c ngudng mua canh bao
phat sinh 1@ quét, 10 bun d4a, nghién ctru nay phan tich ngudng mua cta 16 tran mua da ting
sinh I quét, 1 bun da thudc céc tinh Lai Chau, Yén Bai, Dién Bién, Son La va so sanh véi
ngudng mua canh bao 1 quét theo quy dinh hién hanh cua Viét Nam. Bén canh d6, lugng
mua tich Idiy sinh 1 va khéng sinh i cling dugc phan tich dwa trén s liéu ctia 142 tran mua
théng ké tir 6 tram do mua: Tam Puong, Muong Te, Mu Cang Chai, Van Chén, Tuan Gido,
Bic Yén trong khoang thoi gian tir thang 6 dén thang 9 thudc 5 nam tir 2015 dén 2019. Két
qua cho théy, luong mua tich Iy sinh 1i quét, 1ii bun dé& chénh 1&ch 16n gitra cac luu vuc,
bién dong pho bién trong khoang tir 80 mm dén 240 mm, trong d6 c6 7/16 tran c6 ngudng
thip hon ngudng canh bao hién hanh, tirc nho hon 100 mm/24h. Rat nhiéu trin mura,
133/142 tran, c6 lugng mua tich liy 16n hon ngudng mua da ting sinh lii nhung khong lam
phat sinh 1& quét, 1i bun da. Mot s6 dé xuat nang cao d chinh xac canh bao 1ii quét, 1ii bun
dua vao lugng mua cling duoc trinh bay trong bai bao nay.

Tiur khéa: Lii bun dé; Li quét; Ngudng mua.

1. Giéi thi¢u

Li quét, Iii bun da xay ra ¢ luu vuc nho phia thuong ngudn luu vyuc do t6 hop xay ra
d6ng thoi nhidu yéu td bt 1oi, trong d6 ¢ ba yéu tb chinh: mét 1a luong nude da 16n, thuong
1 do mua lién tuc dai ngay hodc mua 16n tap trung; hai 1a dia hinh chia cit manh, do dbc 16n,
hinh thai luu vuc ¢6 dang 1ong chao hay hinh chit U c6 ba mat 1a doi nti, miat con lai 14 ctra
ra luu vuc, thuan loi tdp trung nude; ba 1a c6 ngudn vt liéu dat da doi dao hodc diéu kién
mat dém thudn loi cho x61 mon, rua tro, sat, truot dudi tac dong cua nudc mua [1-5]. Mua
la yeu t6 truc tiép va 1a yéu tb kich hoat phat sinh i quét, 1ii bun da, vi nudc mua gay béo
hoa dat va chay tran trén mat dat giy x6i mon, rira troi, truot 10, sat 16 [6-9]. Do vy, hau hét
cac qudc gia trén thé gisi va Viét Nam sir dung lugng mua nhu 13 s6 liéu dau vao quan trong
nhit dé canh bao 1ii quét, 1d bun da [6-14].

Vao thoi gian 1994-2000, [4] théng qua phuong phap thong ké dua ra cac ngudng mua
sinh 1 quét 100 mm, 120 mm, 140 mm, 180 mm, 220 mm Ung vé&i cac thoi doan gio mua 1,
3, 6, 12, 24 gio. Cac nha nghién ctru Viét Nam tirng budc nghién ctru va ap dung hai phuong
phép cta nudc ngoai vé canh bao lii quét, 1ii bun da dua vao luong mua |a phuong phap
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Puong tdi han - Critical Line (CLL) cta Nhat Ban [9, 15-17] va phuong phap canh bao 1a
quét dya theo ngudng mua dinh hudng c6 kha nang sinh 1 quét - Flash Flood Guidance
(FFG) cua My [17-23]. Day la nhiing phuong phap tién tién, co tinh ¢ ng dung cao, tuy nhién
can c6 s6 liéu mua lich sir da 16n va mat do tram do mua phu hop dé ning cao d6 chinh xac
canh bao [4-6, 15-26].

Chinh phti Viét Nam d3 ban hanh Quyét dinh s6 18/2021/QD-TTg quy dinh vé du bao,
canh bao, truyén tin thién tai va cp do rui ro thién tai. Piéu 46 huéng dan canh béo cip do
rti ro thién tai 1di quét, sat 1o dat, sut lan dat do mua i hodc dong chay. Theo dé, cin ctr
luong mua liy tich trong 24 gi¢ dat Cac ngudng 100-200 mm, 200400 mm, > 400 mm lan
luot twong tmg voi cac cap canh bao cap do rui ro thién tai 1ii quét: cap 1, cp 2, cip 3 [27]

Viée canh bao dung thoi diém va vi tri luu vuc khe/sudi phat sinh 1 quét, 1t bun da van
1a thach thire ddi voi thé gidi va Viét Nam. Trong diéu kién bién doi khi hau véi luong mua
thay dbi ca vé hinh thai, cuong do, téng lwong 1an thoi gian. Cing vo1 do la mat dém, 16p
tham phu dang bi thay d6i manh mé boi mit trai cua qua trinh phat trién kinh té-x3 hoi khu
vuc mién nui, khién ngudng mua sinh 1t cling thay d6i theo khong gian va thoi gian. Cac
nghién ctru trong va ngoai nudc vi thé van phai khong nging n6 luc hoan thién cac phuong
phép XaC dinh ngudng mua phat sinh [ quét dé phu hop véi mdi qudc gia, mdi ving va tham
chi mdi lvu vuc khe subi.

Nham gop phan timg budc cung cap thém co s dit liéu cho viée diéu chinh ngudng mua
canh bao I quét, Iii bun da sat hon vai thuc té tai mot sb dia phuong mién nui, nghién ctru
nay khong di sau vao nghién ctru phuong phép xac dinh ngudng mua sinh 1a quét, ma tap
trung phan tich ngudng mua da phat sinh mot sb tran 1d quét, It bun da, d@)ng thoi cling ludn
ban lugng mua lily tich ctia nhitng trdn mua 1én ma khong phat sinh 1 quét.

2. So liéu sir dung va phwong phap nghién ciru
2.1. 86 liéu sir dung

Thong qua thng ké, phan tich s6 liéu cac tran mua sinh Iii quét, 1i bun d4 tai mot s6 noi
& mién nui phia Bic Viét Nam, mot s kho khin, thach thirc ctia viée canh bao dua vao luong
mua Vva sy lién h¢ gilta lugng mua vdi viée phat sinh 1t quét, 1 bun da, s€ dugc di sdu phan
tich. Bdi twong nghién ctru 1 cac tran mua giy 1 quet, 1a bun da (goi 1a trdn mua sinh 1u -
TMSL) da dugc ghi nhan tuong d6i chinh xac vé thoi diém ngay gio phat sinh va du s6 liéu
luong mua gio. SO liéu lugng mua gid thuc do va lwong mua tich liy theo timg gid cia tran
mua dugc sir dung phan tich.
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Véi su gia ting tbc do phat trién kinh té xa hoi ving nai trong giai doan tir nim 1990
dén nay, ¢ vlng nui nude ta di xdy ra rat nhiéu tran 1 quét, 1i bun da. Mang luéi tram do
mua chua da day, hon nira tai vi khu vuc hinh thanh 1t quét, i bun dé thuong khong c6 tram
do mua, do d6 khoé thu thap duoc dy du sb liéu mua [2, 7, 9, 14]. Chinh vi vy sb luong tran
1& quét, 1& bun d4 ma nhoém nghién ctru théng qua diéu tra, thu thap duoc chinh xac vé thoi
diém xay ra va luong mua gid cta trin mua giy ra tran 1i quét twong tng (tirc 14 TMSL) tai
tram do gén nhét 12 kha khiém ton, chi c6 16 TMSL. S6 liéu mua duoc thu thap tir cac nguén:
(1) Tong cuc Khi twong Thay van, B Tai nguyén va Mai truong (KTTV); (2) Cong ty khai
thac van hanh cac tram do mua ty ghi VRAIN (VR); (3) Cong ty Thuy dién Son La (TDSL).
Thong tin cda cac tran 10 quét, 1d bun da (LQ, LBD) va tram do mua dugc trinh bay trong
Béang 1. Vi tri cc tram do mua va luu vuc xay ra LQ, LBD thé hién trén Hinh 1.

Béang 1. Thong tin cac tran 1 quét, L bun da va tram do mua.

Thoi diém xay ra LQ,

Noi xay ra LQ, LBD LBD (ciia TMSL) Tram do mua
STT HavenTr X Bin Ngay/ Thigt hai Tén Tram
Tinh N * hodcsdng Gio Théang/ (nguon s6 Viby Kinh Do
Tran/Tp C . z o g 0
suoi Niam liéu)
() 3) (4) (®) (6) () )] 9) (10)
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Thoi diém xay ra LQ,

Noi x4y ra LQ, LBD Tram do mwa
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2.2. Phwong phap nghién curu

Nhu da trinh bay ¢ trén, nghién ciru st dung s6 liéu luong mua gio thuc do va lugng
mua tich Ity theo ting gio cua trdn mwa 1am s6 liéu phan tich tryc tiép. SO liéu mua gio thue
do dugc st dung truc tiép tir cac nguon cung cip dugc nhéc téi & Muc 2.1, s6 liéu mua tich
lity dugc tinh bang cach cong don sb liéu mua gid. Vi & nudc ta, trong nghlen ctru 1o quét, 1
bun d4 chua c¢6 sy thdng nhat phuong phap tinh toan thoi luong tran mwa dé lam cin ct tinh
toan luong mua tich 1y sinh It nén nhém tac gia lya chon 4p dung phuong phap tinh toan
theo phuong phap CLL cta Nhat Ban [5, 9, 15], cu thé duoc trinh bay nhu dudi déy.

Vi Ri(mm) 13 lugng mua do dugc trong gid thir i cua trdn mua, thi lwong mua iy tich
tai gio i 1a Rwi = Y=, R (mm), trong d6: Rk 1 lugng mua gid trude, k := 1.1, i:= 1. Ty,
k=i=1 14 gid dau tién c6 mua, Tr1a gid cudi ciing c6 mua. Trin mua & day duoc dinh nghia
1a trén mua lién tyc (TMLT), ma thoi luong (T, gi6) cua trén mua dugc tinh tir luc bat dau
mua cho dén gid c6 mua cudi cing, bao gdm cac thoi doan c6 mua va cac thoi doan dimg
mua. Trong d6, khong c6 thoi 1=---77---7----- :
doan ding mua nao co6 do dai ;‘TT,',‘;';’;’:: gf;n“;‘,';?l,a: | Mat trén mura lién tuc |
16n hon hodc bang 24 gid dong

1
|
1
: T: Th&i lweng tran mwa

A ~ < , e~ u-Jdiéntue, _______ | Bét ddu Két thic tran muwa
ho. Nhu vay, ngan cach gilra cac e x loixlolx| ,
TMLT la cac khoang thoi gian Trén mua lién tuc '
khong c6 mua c6 do dai tuo 24 l nhiéu ngay m ‘m‘
gid tr¢ 1€n. Minh hoa tran mua trong 24h trong 24h
lién tuc duoc thé hién trong Hinh | r | i “ | | 0 e | |
2. Céc trdn mua khong c6 thoi '|| ",l "l["l | — 1 | P — ,| | ,|
doan dl‘IIlg mua g(_)i la train mua 24 12 24 12 24 12 (24 12 (24 12 24 12 24
don (TMD), 1a céc thoi doan c6 T

mua cua TMLT. Trong bai bao ok 5 Minh hoa dinh nghia va céch tinh thoi lugng mét tran mua
nay, thudt nglt “trdn mua” c6  |ia; tuc [15].

nghia la “trdn mua lién tuc”,

“tran mua sinh 1" ¢6 nghia 1a “tran mua li€n tuc, ma trong thoi lwong cia nd, cé li quét, 1a
bun da xdy ra”, “tran mua khong sinh It (TMKSL)” c6 nghia la “tran mua lién tuc, ma trong
thoi lugng cua nd, khong co 1t quét, 1t bun da xay ra”.

3. Két qua va thao luin

3.1. Két qua phan tich cdc trdgn mwea da sinh i quét, Ii bun da

Tir s ligu lugng mua gio thu thip dugc, dién bién lugng mua cua 16 TMSL dugc thé
hién qua cac biéu do trong Hinh 3.

g T . [ yong mua gio, mm —=— Luogng mua tich lily, mm L g
o T X, Y: C4c gia tri lwong mua tai thoi diém xay ra LQ, LBD -2
50 -+ | %
< e~
: Y &
- [ &
5 = [ =
] 1L =
...... e e L A
1= Gio tht "i" cua tran mua. i
i(1)= i(T
© 2 i
8 g A 1 , te A 3r A g ﬁ < s
e E S6 thir tu TMSL (tuong tng vai so tha tu tran LQ, LBD | -& —, = E
@) 8 & |0 Bang 1).Tinh/huyén - ngy thang nam xay ra LQ,LBD. | = 9 S €
5 = = g3
[Shes] E S
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Hinh 3. Biéu d6 dién bién lwong mwa cta cac tran mua sinh lii: a) Biéu d0 miu minh hoa giai thich
chc gia tri trén cac biéu dd; b) dén q) Biéu dd cua 16 tran LQ, LBD di néu trong Bang 1.

Céc biéu d6 dién bién lugng mua cia cac TMSL cho thiy, 1ii quét, Iii bun d4 phat sinh
phd bién trong ba treong hop: (1) Mua 16n, mua rat 16n tap trung: Phét sinh chi sau mot vai
gio mua 16n hodc mua rat 16n tap trung (xem biéu d6 Hinh 3 d, i, n, g) ; (2) Mua 16n dot bién
sau nhiéu ngdy mua nho, mwa vura: Phat sinh tai thoi diém luong mua tang dot bién trong
giai doan nhiéu ngdy trudc d6 c6 mua nho, mua vira (xem biéu 6 Hinh 3 e, f, g, k, m, I, o,
p); (3) Mua nho, mua vira dai ngay: Phat sinh sau khoang thoi gian dai chi c6 mua nho va
mua vira, tai thoi diém phat sinh 1d vAn chi c6 mua nhé hodc rat nho (xem biéu d6 Hinh 3 b,
c, hj).

Két qua tinh toan chi tiét hon vé s6 liéu toan tran mua, thoi diém xay ra i quét, 1d bun
da dugc tong hop trong Bang 2 va thé hién trén cac biéu do Hinh 4 va Hinh 5. Vi lugng mua
tryc tiép kich hoat xay ra lii 1a lugng mua tich liy tir trudc khi xay ra 1ii cho nén cac sé liéu
tinh toan vé lwong mua cho dén thoi diém xay ra 1ii dong vai tro rat quan trong.

Bang 2. Tinh toan $6 lidu lwrong mua, thoi lugng mua cia 16 TMSL.

Toan trin mua Tai thoi diém xay ra li quét (gio' thir “i” ngay thir “x”)
Lwong —
mua  Noay Téng Thoi Lugng mua
% L. Tilg % thoi . 1= th lwong lwgng .z .. gio' max tir
\ ; hl ’ 2 a2k
STT Tong Thai Ton gian c6 tich Ity “X”  muwa trin Tong glo ¢o Lugng Luwgng mua dau trin dén
gio' c6 lwong g P toan mua dén lic g A ~
N tran ngay, mua/tong .. cla trong mua <ivraly mua gi  tich liiy Kkhi xay ra li,
l.r(‘f," m?m ngay  thoigian : tran  ngay dén lic ay .; " i mm sinhldi, mm mm
&t tran mua mua, “X”, xdyra &
ngay mm li, gio
M @ G  ®6 ) (8) 9 (10 11 (12) (13) (14) (15)
1 77 151 7 51,0 153,9 6 21,7 108 46 29 98,4 14,2
2 83 122 6 68,0 199,2 5 70,9 83 45 78 76,2 12,8
3 32 64 4 50,0 95,8 2 39,5 14 10 0,9 41,2 18,3
4 60 124 6 48,4 151,3 5 67,2 83 44 14,6 95,9 238
5 94 164 7 57,3 2784 6 1205 61 61 8,1 80,9 8,1
6 40 60 3 66,7 195,8 2 176,9 43 29 11,0 183,2 37,7
7 47 60 3 78,3 2344 2 104,0 29 28 79 1774 245
8 19 67 3 28,4 128,4 2 60,0 24 6 35,2 108,4 35,2
9 48 134 7 35,8 101,0 7 31,8 131 45 58 96,0 8,2
10 29 43 3 67,4 189,5 3 74,4 32 21 17,6 137,9 31,7

11 25 52 3 48,1 34,6 2 251 28 10 2,2 22,8 8,1
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Toan trin mua Tai thoi diém xiy ra 1a quét (gio' thir “i” ngay thir “x”)
Lugng -
mura Ngay Téng Thoi Ll.r‘qng mua
2 L. Ti le % thO’l thr  lwong llro’ng gio' max tir
2 ti h la ¢ X A 2k
gmu'a tra ng ngay, mua/téng tran  Cua trong l,nu'a v ra lﬁu mua gio'  tich liy  khi xay ra la,
i(‘r’ mua ngay thoigian ¥ trin ngay deén lic Y io > i, mm sinh li, mm mm
g tran mua mua, “X”, xayra g
ngay mm lii, gio
Q» @ 6 (® ) (@) 9 @10 11 (12) (13) (14) (15)
12 19 59 3 32,2 52,0 3 41,1 56 16 13,6 50,6 15,3
13 53 144 6 36,8 189,0 5 84,5 98 33 64,4 156,4 238
14 68 128 6 53,1 243,0 6 76,2 126 66 7,4 2416 58,8
15 57 84 5 67,9 160,1 3 1171 62 X 30,0 123,0 30
16 11 31 3 33,1 2334 3 198,8 30 10 94,0 232,1 94

Tir s6 liéu Bang 2 thé hién trén Hinh 4 cac ndi dung: (1) Luong mua gid tai thoi diém
xay ra 1ii quét, 1t bun d4; (2) Luong mua gio 16n nhat (max) ctia trdn mua cho toi lic xay ra
111; (3) Luong mua iy tich tir dau tran mua tai thoi diém xdy ra i quét, 1t bun d4; (4) Ngudng
mua 24h trong canh bao lil quét, sat 10 dat theo QP 18/2021/QB-TTg [27].

Tir Hinh 4 ¢6 thé thay:

- Vé luong mua gio: 50% so tran c6 lugng mua gid tai thoi diém xdy ra 1t quét nhé hon
10 mm, 75% s6 tran co lugng mua gio tai thoi diém xdy ra 1t quét nho hon 20 mm, 88% )
tran c6 lugng mua gio tai thoi diém xay ra 1i quét nho hon 50 mm. Lii quét, 1t bun da phat
sinh tai thoi diém luong mua gio dat mirc cao nhat ké tir dau tran mua chiém ty 1¢ thap,
khoang 19% sd tran. Pa s 1ii quét, 1il bun da xay ra sau mot vai tiéng hodc vai ngdy c6 luong
mua gio dat cao nhat tir dau tran mua, chiém 81%.

- Vé luong mua lity tich: ¢6 2/16 tran, chiém 12,5% s6 tran c6 lugng mua lity tich tai
thoi diém xay ra 1ii nhé hon 50 mm; 7/16 tran, chiém 44% s tran c6 lwong mua luy tich tai
thoi diém xay ra 1 nho hon ngudng canh bao thip nhat xay ra li quét, sat 1o dat cta quoc
gia 12 100 mm; 9/16 tran, chiém 56% s6 tran phu hop ngudng cua quoc gia, tire trén 100 mm.
Nhu vay, luong mua liy tich sinh 1a bién dong phd bién trong khoang 80 mm dén 240 mm,
chiém 5% téng so tran.

Mot sé nhan xét théng qua sé liéu thong ké & Bang 2 va quy luat trén biéu d6 dién bién
cac tran mua trén Hinh 4.

- Lugng mua gio va lugng mua gio max nam & nhiéu khoang gia tri khac nhau, khong
dai biéu dwoc kha nang xay ra lii, vi vay, dé du bao i quét, 1ii bun da théng qua luong mua
nén can cir vao Iuong mua tich lay. Can phén tich luong mua tich lily cta tran mua tbi thiéu
theo timg gid, tién tdi chi tiét hon theo phiit, & nang cao mirc do chinh xac cua canh béo.
Tai nudc ta nén timg budc thong nhat vé cach tinh toan lugng mua tich liy sinh 1d quét.

- Ngudng luong mua 24 gio thap nhét trong du bao, canh béo lii quét sat 1o dat ciia Qudc
gla (100 mm) c6 thé xem xét tham khao ket qua phan tich trong nghién ctru nay dé diéu chinh
dé han ché duoc rii ro cho ngudi dan néu xay ra lii quét, Iii bun ¢ ma lugng mua lily tich
sinh tran 1d d6 trong ngay du bao thap hon nhiéu so voi ngudng 100 mm. Ngoai viéc diéu
chinh ngudng canh bao thi cin ting cuong mat do cac tram do mua & cac khu vuc nguy co
cao va thudng xuyén phat sinh i quét, 1i bun da. Bén canh d0, can chi ra rang, han ché cua
nghién ctru nay 1a khong c6 tram do mua tai ding vung tap trung nudc 1am phat sinh i quét,
lii bun d4. Hon nita, hién tuong 1ap dong, nghén dong bai truot 16 trong qua trinh phat sinh
1a quét, 1a bun da khong dugc danh gia cu thé. Mot s6 qudc gia da khic phuc han ché nay
bang cach ldp dat cac hé thong quan tric va giam sat 1d bun da tai cac luu vuce nguy co cao
va tap trung dong dan cu [14].

Ttr s6 liéu Bang 2 thé hién trén Hinh 5 cac noi dung: (1) Thoi lwong tran mua (ca lac co
mua va khong c6 mwa) ciia TMSL; (2) Téng gio c6 mua clia tran mua cho dén luc xay ra i
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quét, 1t bun d4; (3) Cuong do mua trung binh cta tran mua lién tuc cho téi thoi diém xay ra
1t quét, 1t bun d4; (4) Cuong do mua trung binh 24h tam tinh tir ngudng mua canh béo I
quét, sat 1o dat cia Qudc gia. Trong biéu d6 nay khdng thé hién tran 1i tai Nam Pim nim
2017 vi khéng c6 s6 liéu mua 1 gio.

77 Logng mua gid, mm %300
90 N [ uong mua gi(‘y max cua trén mua cho téi Iuc xay ra 1i, mm 1
—=8—Liiy tich tir dau trdn mua, mm
80 ~ : T Py L 250
Ngudng mua 24h canh bao 10 quét, sat 16 dat nguy
70 co cap 1theo Qb 18/2021-Qb-TTg [27] L2301 g
£ 60 0z
5} S
50 - 150 @
B =}
£ 40 g
£ g
20
- 50
10
0 -0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
STT tran mua duoc xét

Hinh 4. Biéu d6 luong mua gid va luong mua lity tich dén tai thoi diém xay ra 1a quét, 1t bun da.

Tir biéu do Hinh 5 ¢6 thé nhan xét nhu sau:

- V& thoi luong tran mua, s6 gio ¢ mua, chi ¢ 1 tran 1 quét (Muong T¢, 2019, tran 5O
3) xay ra ngay trong ngay dau tién cta tran mua lién tuc, chiém 7% trong tong s6 tran dugc
xét; Ti 1€ % s0 tran 10 quét, 11 bun da xay ra & ngay thir 2, 3, 4, 5, 6 ctia cac trdn mua lién tuc
dugc xét 1an luot 14 27%, 13%, 13%, 13%, 20%; Pa phan cac tran mua sinh 1i ndy, dén thoi
diém xay ra It quét, co ) gi0 c6 mua chiém tir 1/3 dén 2/3 thoi lugng tran mua;

- Vé cudng d6 mua trung binh: C6 9/15 tran (60%) c6 cudng d6 mua trung binh nhod hon
cuong d6 mua trung binh tam tinh theo ngudng mua 24h nho nhit dy béo 1ii quét, sat 16 dat
cua quoc gia, tang thém 2 tran so v6i 7 tran dudi ngudng 100 mm/24h (Hinh 5).

- Mbi quan hé giira cuong do mua véi tong thoi lwong tran mua va sb gio c6 mua cua
cac tran sinh Ii & cung khu vuec: nhiéu tran mua c6 cuong do mua 16n hon, lai mat nhiéu thoi
gian mua hon mdi xay ra lii quét so voi tran mua cuong do thap hon trong thoi gian c6 mua
ngan hon. Pay 1a do su khac nhau vé dic trung hinh thai luu vuc, chiéu dai, chiéu rong, do
dbc, mat do séng sudi, muc do chia cit, didu kién mat dém dan dén thoi gian va muc do tap
trung nudc va kha nang phat sinh truot 16 gay 1d quét, 1t bun da [1-4, 16, 28].

O day c6 thé thay duoc, da phan céc tran il quét thuong xay ra sau khi tran mua lién tuc
bét dau dugc 24h. C6 60% cac tran mua sinh 1 v6i cuong d6 mua trung binh thip hon cudng
d6 mua trung binh tam tinh tir lwong mua 24h canh bao il quét, sat 1o dat ciia qudc gia cho
thdy viéc diéu chinh ngudng mua 24h cta canh béo 1a can thiét. Su thiéu tuong dong cua
cudng d6 mua trung binh, thoi lugng tran mua, tong gid c6 mua cho dén thoi diém xay ra lii
quét, 1i bun d4 gitta cac tran mua sinh Iii cta cung khu vuce cang khang dinh thém rang, viéc
du bao xdy ra lii quét, i bun da chi dya vao lugng mua la rat kho.

Tt viée so sanh lwong mua liy tich tai thoi diém xay ra 1ii quét, 1i bun da voi ngudng
mua dy bao, canh bao 1ii quét, sat 16 dat cua qubc gia [27] cho thiy, dé nang cao do chinh
xéc cta du bio, canh bao hon nira, chung ta cdn dua ra cdc ngudng canh béo riéng cho timg
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khu vyc, Iuu vuc. Pay cling 1a cach t‘iép can cua phuong phap FFG dua trén Q tran bo va
FFT [18, 22-23]. Tuy nhién, doi hoi dau tu rat 16n nguon luc veé lap dat h¢ thong thiét bi quan
trac, gidm sat, cling nhu nghién ctru ngudng phat sinh phu hgp véi dicu kién tung luu vuc.

Thoi lugng tran mua dén lac xay ra li, gio Cudong d6 mua trung binh
X . , co, o [27]: 100mm/24 =4.17mm/h,
B T'ong gio ¢0 mua dén l0c xay ra 1a, gid v =200mm/24h=8.34mm/h

w Cuong d6 mua trung binh tir dau tran mua t6i 10c xay ra li Y

120 108

100

Cuong d6 mua trung binh, mm/h

Thoi lugng, gio

7 8 9
STT tran mua dugc xét

Hinh 5. Biéu d thoi lugng trdn mua, s gio mua va cudng dé mua trung binh tir dau tran mua dén
thoi diém xay ra 1t quét, 1 bun da.

3.2. Két qud phdn tich cdc tran miea khéong sinh lii quét, lii bin da

Pé 1am rd hon mdi twong quan giira lugng mua va kha ning xay ra il quét, 1ii bun da
cling nhu sy kho khan cuia viée duy bao, canh bao It quét, 1d bun da dya vao lugng mua, nhom
nghién ctru da ra soat 142 trin mua trong khoang thoi gian tir thang 6 dén thang 9 trong 5
nam 2015-2019 & 6 khu vyc dat tram do mua dugc chon trong cot 8 Bang 1. Két qua phan
tich cho thay 133 TMKSL déu c6 lugng mua tich Iily 16n hon lwong mua tich lily da timg
sinh Iii nho nhat (trong cot 13, Bang 2). Két qua ra soat nay dugc thé hién trong Bang 3.

Trong 4 thang ctia mia mua trong 5 ndm 2015-2019, s6 luong cac TMKSL c6 luong
mua tich lity 16n hon lugng mua tich liiy nhé nhat sinh 1 quét, 1t bun da & cac dia diém da
xay ra lii dugc xét (Bang 1) 1a rat nhiéu, da phan déu nhiéu hon tir 30 tran. Trong khi s6 luong
lii quét, 1ii bun da xay ra trong thuc té & mdi dia diém trong thoi gian nay lai rat nho, chi 1
dén 2 tran, c6 noi khong xay ra nhu ¢ khu vuc tram Van Chén.

Bang 3. Ra soat $6 lwong TMKSL tai khu vyc tram do mua da xay ra o quét, 1 bun da duogc xét
trong Bang 1, tir thang 6 dén thang 9 cta 5 nam (2015-2019).

Lwong mua tich liy S6 TMSL thye té,

Tén tram do mua S6 TMKSL, trin

sinh lii Min, mm tran

Tam Duong 76.2 36 2
Mudng Té 41.2 49 1
Mu Cang Chai 48.4 37 2
Van Chén 177.4 7 0
Tuén Gido 22.8 54 1
Bic Yén 50.6 30 2
Téng cong 133 8

Sé lidu phan tich nay phan anh rﬁng, mac du luong mua la yéu td kich hoat va truc tiép
Iam phat sinh 1d quét, 1& bun d4, tuy nhién chi c6 lugng mua 16n thi khong du gay nén 1 quét
ma phai t0 hop xay ra dong thoi cac dieu kién thudn logi phat sinh khac nhu nguon vat chat



Tap chi Khi twong Thiiy vin 2023, 749, 96-110; doi:10.36335/VNJHM.2023(749).96-110 107

dét da roi rac phong phu, mat dém bi pha huy manh. Vi du nhu luu vuc subi Nam Kim thi
tran Mu Cang Chai da ting xay ra nhiéu trdn mua 16n gay nhiéu tran i quét dang nudc,
nhung chua ting gay thiét hai vé nha cura va co s¢ ha tang Ngay 3/8/2017 xay ra tran mua
dai ngay va co train mwa 16n kich hoat, d3 1am bdo hoa dat trén cac suon ddc, xay tra x6i mon,
rira troi va hang hang 16p 16p cac khdi truot xay ra trén suon nii, tao nén tran 1ii bun da quy
mo 16n va thiét hai nang né nhét trong lich st tai luu vuc nay [29]. Vi du tuong tu ciing xay
ra & luu vue subi Nam Pam tinh Son La [30]. Quy luét ndy ciing 13 co s¢ cho cac nghién ctru
sau hon vé tan suét tai phat sinh 1t quét, I&i bun da tai mot luu vuc dya vao lugng mua.

3.3. Thdo ludn

Nhu d dé cap, phat sinh 1i quét, i bun d4 can xay ra dong thoi cac yéu té bat loi: luong
nudc mua lén, dia hinh ddc véi hinh thai dia mao hinh long chéao thuan loi tdp trung nudc
[1-5, 28], lugng vat chit dat d4 roi rac dbi dao hodc mat dém, 16p tham phu bi pha huy [1,
28]. Cau hoi dit ra ¢ day, néu kha ning xay ra li quét, I bun da phu thudc nhiéu hon vao
dia hinh va lugng mua thi tai sao & cung diéu kién dia hinh, v&i cac trAn mua co lugng mua
16n hon tham chi 16n hon nhiéu lugng mua luy tich tai thoi diém da xay ra 1a lich st ma
khong xay ra lii quét, 1ii bun da? Diéu nay co thé ly giai theo 3 kha nang:

(1) Luong vat chat dat, cat, da, soi, gd, cdy do v.v... phat sinh dudi tac dong ciia mua tao
dong chay mat va rua tr6i, x6i mon, sat, trugt hoac/va thém cac tac dong cia con ngudi lam
dich chuyén va tich tu s6 lwong du 10n vat chét tai cac vi tri, ma dén thoi diém nao d6 sé sinh
ranghén, lép dong chay (dap tam, dap tu nhién) tao thanh céac hd nudce trude céc vi tri do, khi
luong mua du 16n khién dap tam bi pha v&, tac diém nghén bi pha huy, nude chay dot ngot,
b at va gay ra lii quét, 1d bun da.

(2) C6 sat 16, truot 16 dat v6i khoi luong 16n dat d4 & vi tri ndo d6 trén hudng dong chay,
luong vat chat vira bi cudn theo dong nudc 1am co hep dong chay din dén lam giam luu
luong dong chay tai chd c6 sat 16, khién nuge don vé bi & lai, tham chi ngimg chay, tao thanh
hé nudc, lwong nude tang 1én du lon s& cudn ca hd nude va vat chét di, nang luong dong
chay tang thém boi do doc long dan 16n s& tao thanh dong 1i bun d4 c6 stc tan pha rat 16n.

(3) C6 nhiéu diém bi nghén nhé do kha nang (1) hoac/va (2), nhiéu diém nghén nho n01
tiép nhau bi v& theo hudng thuong ngudn xubng ha ngudn, dan dén, sau diém nghén cudi
cung la dong 1 quét, lii bun da.

Chinh vi sy bat quy luat xay ra 1 trong 3 hodc hdn hop cac kha ning trén, dan dén su
kho du doan va canh bao phét sinh 1. Dac biét trong khi mua 1ii trén cac luu vuc khe sudi
mién ndi, gn nhu khong c6 ngudi tiép can sudi ¢ thuong ngudn luu vuc dé ching kién thiy
“dap tam“ hodc “hd nude trong 14“. N61 mot cach khéc, canh béo 1l quét, It bun da chi dua
vao lugng mua s& khong bao ham dwgc nguyén nhan do nghén dong, ldp dong. Ca 3 kha
nang trén déu lam cho luong vat chat dugc sinh ra trong thoi gian dai hodc tirc thoi trong thoi
gian xdy ra tran mua.

Cho dén nay viéc danh gia, theo ddi, giam sat hién twong v& dap tam chwa dugc thuc
hién tai Viét Nam. Tuy nhién, viéc quan sat va canh bao I bun d4 tai sudi nguy co Cao xay
ra 1il quét, 1d bun d4 da bat dau dugc thyuc hién. Vién Khoa hoc Dia chit va Khoang san da
lap dat tram do mua, cing ké, camera giam sat dong 1ii bun d4 tai sudi Ban Khoang tinh Lao
Cai nam 2019 va tai sudi Kim Noi thi trdn Mu Cang Chai tinh Yén Bai nim 2022.

4. Két luan

Thong qua phan tich 16 trin mua da phat sinh 1d quét, 1d bun da va 142 trdn mua ¢ khu
vic ctia 6 tram do mura tir ndm 2015 dén 2019, mot s6 phat hién nhu sau: (1) Gia tri ngudng
mua phat sinh 1d quet, 1t bun da chénh 1éch rt 16n giira cac luu vuc, bién dong phd bién tir
80 mm dén 240 mm, trong d6 c6 44% s6 tran c6 ngudng thip hon ngudng canh bao thap nhat
hién hanh (100 mm); (2) S6 lwong tran muwa khong lam phét sinh 1i quét, 1d bun da, mic du
c6 gid tri lugng mua tich iy 16n hon ngudng mua da tirg phat sinh 1d trong lich str tai cung
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mdt luu vie sudi, 13 rat nhiéu so v6i sd lwong tran mua lam phat sinh 1ii quét, 1 bun da (133
tran khong sinh It so voi 8 trén sinh lii); (3) Canh bao i quét, 1t bun da chi dya vao céc
thong sb mua 1a chua sat thuc té, dac biét 1a thoi diém va vi tri 1ii. Can két hop vai diéu kién
dia hinh, dja chat, tham phu va tac dong cua con nguoi.

Mot s6 dé xuét dbi voi canh bao 1d quét, 1ii bun dé: (1) lya chon mot phwong phéap tinh
toan thoi lvong mot trin mua sinh 1i quét, 1ii bun d4 thdng nhat chung trong nghién ctru ciing
nhu tmg dung thuc tién tai Viét Nam; (2) nghién ctru sdu hon vé danh gia mirc do rai ro
nghén dong, 14p dong do td hop cac yéu té cua luu vuce nhu: dién tich luu vue 16n nhung do
dbe trung binh cao, c6 nhiéu diém sat 16 hodc ¢ nguy co sat 1o, do dbe long dan 16n lai c6
nhiéu khiic quanh hay nhiéu doan bi co hep, nhiéu cay do, gb tréi, .... Két hop mirc doruiro
nghén dong va lugng mua tich lity dé canh bao cho pham vi hep nhu hudi, khe, sudi s& tang
murc d§ chinh xac trong cong tac du bao, canh bao Ii quét, 1t bun da.

Pong gop ciia tac gia: Xay dung ¥ tuong nghién ciu: V.B.T.; Xt Iy s lidu: B.X.V.; Viét
ban thao bai bao: B.X.V., V.B.T.; Chinh stra bai bao: V.B.T., B.X.V.
Loi cam on: Bai bao hoan thanh nhd vao két qua cta dé tai cip Nha nude: “Nghién ciru co
ché phat sinh, quy luat van dong va xac dinh cac thong s6 1ii bun da phuc vu thiét ké cong
trinh dap chan bun d khu vuc mién ndi phia Bic”, ma sé: 79/2021. DLPL.CN, 2021-2024.
Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cta tap thé
tac gia, chua duoc cong bd & dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong c6 su tranh chap 1oi ich trong nhom tac gia.
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Rainfall threshold analysis for flash floods and debris flows in Lai
Chau, Dien Bien, Yen Bai, and Son La provinces
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Abstract: Flash flood and debris flow warnings based on rainfall thresholds are challenges
due to limited rain gauge stations located in the formation areas, limited technology for
forecasting rainfall at narrow-scale and fragmented terrain in mountainous regions. The
rainfall thresholds for flash flood warnings vary in space and time. To assess the accuracy
of flash flood and debris flow warning rainfall thresholds, this study analyzes the rainfall
thresholds of 16 rainfall events that have caused flash floods and debris flows in Lai Chau,
Yen Bai, Dien Bien, and Son La provinces. We then compare them with the current flash
flood warning thresholds in Vietnam. Also, accumulated rainfall that leads to flash flood,
debris flow and non-flash flood, debris flow events is analyzed from 142 rainfall events
recorded at six rain gauge stations: Tam Duong, Muong Te, Mu Cang Chai, Van Chan, Tuan
Giao, and Bac Yen, collected between June and September from 2015 to 2019. The results
show significant variations in accumulated rainfall leading to flash floods and debris flows
among different river basins, ranging from 20 mm to 242 mm. Among the 16 events
analyzed, 7 events had rainfall thresholds lower than the current warning thresholds, i.e.,
below 100 mm/24h. A large number of rainfall events (133 out of 142) exceeded the rainfall
thresholds that had previously caused flash floods and debris flows but did not result in such
events. This study also presents some proposals to enhance the accuracy of flash flood and
debris flow warnings based on rainfall.

Keywords: Debris flows; Flash Floods; Rainfall threshold.
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