Tap chi Khoa hoc Coéng nghé Xay dung, PHXDHN, 2022

DANH GIA ANH HUONG CUA LU LUT KHU VUC
TINH QUANG BINH SU DUNG GOOGLE EARTH ENGINE VA
CAC PHAN TICH KHONG GIAN

Luu Thi Diéu Chinh?®, Ha Thi Hﬁngb’*, Trinh Hoang Linh?, Bui Duy Qujlnhb

“Khoa Céng trinh thiiy, Truong Dai hoc Xdy dung Ha NJi,
55 duong Gidi Phong, qudn Hai Ba Trung, Ha Noi, Viét Nam
bKhoa Cau Puong, Truong Pai hoc Xdy dung Ha Noi,

55 duong Gidi Phong, qudn Hai Ba Trung, Ha Noi, Viét Nam

Nhdn ngay 10/8/2022, Sita xong 08/9/2022, Chdp nhén ddng 21/9/2022

Tém tit

Ngay nay, cong nghé dién toan ddm may dang trd thanh mot nén ting ing dung tinh todn méi dé giai quyét cac
bai toan dit lidu 16n bang cach cung cip céc tinh ning xi ly tw dong, nhanh chéng, ngudi ding c6 thé truy cip
mién phi va st dung co s& dif liéu vién tham c6 sin. Nghién ctiu nay dng dung cong nghé Google Earth Engine
d€ trich xuit ban d6 ving ngap, sau d6, két hop st dung cic cong cu phan tich khong gian trong GIS dé 1ap
ban do danh gid anh hudng ctia 1d lut dua t6i cac dbi tugng co s6 ha tang, kinh té - xa hoi thu thap dudc tai tinh
Quang Binh. Nhitng ban d6 danh gia anh hudng ctia lii lut nay khong chi xdc dinh pham vi va dién tich ving
ngap lii, thong ké s6 luong don vi co sé ha tang bi anh hudng bdi ngap lut, ma con 6 thé cung cip cac thong
tin hitu ich cho céc don vi chiic nang trong quan ly rti ro 1d lut, thyc thi chinh sach hay thuc hién céc giai phap
ting phé, ctu trg, gidm thiéu rii ro 1d lut.

Tir khod: ban d6 ngap lut; Google Earth Engine; anh hudng bo lut; GIS; Quang Binh.

ASSESSING FLOOD IMPACTS FOR QUANG BINH PROVINCE USING GOOGLE EARTH ENGINE AND
SPATIAL ANALYSES

Abstract

Nowadays, cloud computing technology is evolving into a new computational application platform to solve
big data problems by providing fast and automatic processing features. The technology allows users to access
and utilize existing remote sensing information freely. This study applies Google Earth Engine technology to
extract floodplain areas, then uses GIS techniques for spatial analysis and flood impact assessment mapping.
We use data on infrastructure and socio-economic statistics in Quang Binh province. These flood hazard as-
sessment maps not only identifies the extent of the flooded areas and the sum of infrastructure units affected
by flooding but can also provide useful information for the local authorities in flood risk management, policy
implementation, flood risk response, relief, and mitigation solutions.
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1. Gidi thiéu
Lii lut 12 mot hién tuong rat phiic tap lién quan dén moi trudng tu nhién, con ngudi va hé théng

xa hoi. La lut va tin sudt 1a lut duge du bao 1a gia ting, dic biét 1a & cac ving vi do thip & chau A va
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chau Phi [1]. Cudng d6 ctia con bdo nhiét d6i va lugng mua ting trung binh trong khi tan suit ctia né
c6 kha ning giam hoic khong thay ddi. Nguy co 1i lut 1a mbi de doa chung dbi véi nhiéu thanh ph
dong dan, ven song va ven bién cac viing. Tac dong ctia nguy co lii lut duge du bao sé ting 1én vi su
gia ting dan s, cai thién kinh té va bién ddi khi hau [2].

Mot trong nhitng giai phap hitu hiéu nham phong ngita va giam thiéu thuong vong do lii lut d6 1a
cung cip nhiing thong tin ddng tin ciy thong qua ban dd ngap lut va ban do danh gia hiém hoa 1d lut
[3]. C4c san phdm ban do nay cung cip nhiing thong tin vo cung hitu ich cho cac don vi quan 1y khi
thuc hié€n quan 1y rai ro 1 lut, khi thuc hién cac cong tac ctiu ho cling nhu cac hoat ddng ciu trg trong
mua ldi, xdc dinh dién tich khu vyc viing ngép 1d nham u6c tinh thiét hai, dua ra cac giai phap ting pho
nham phong chéng va giam thiéu thiét hai do i, xac dinh thiét hai do 1, ting cuong hé thong canh
bdo va ting phé sém véi lii lut, ... [4]. Chinh vi vdy, & cac qudc gia Chau Au, ban dd ngap lut va ban
dd danh gia hiém hoa 10 lut 1a cac san phdm bt budc phai cé trong cong tic quan 1y va phong ngiia
rui ro 1a Iut [5].

Trén thé gi6i, cdc nghién ciu thanh 1ap ban do ngap lut va ban d6 danh gid hiém hoa 1 lut ti cic
tu liéu anh vién tham khac nhau dudc thuc hién kha nhiéu & cic qubc gia Chau A [1, 2, 6-8]. Trong
do6, cac nghién cifu chii yéu st dung céc tu liéu dnh vién thdm radar va dnh vién thim quang hoc da
thoi gian, da do phan gidi. X4c dinh do sau ngap lut dudc xem 13 mot tham sd quan trong trong lap
ban d6 nguy co 1ii lut, trong d6, md hinh sb do cao DEM (Digital Elevation Model), anh vé tinh radar
hay cong nghé LIDAR (LIght Detection And Ranging) c6 thé gidi quyét van dé nay [1]. Pham vi ngap
lut ¢6 thé dé dang x4c dinh khi sit dung cdc ngudn anh vé tinh quang hoc c6 dd phan gidi khong gian
trung binh va thip (Landsat vdi MODIS), cdc ngudn anh vé tinh radar (Sentinel) véi kha ning nhay
cam cao véi nu6c, xuyén qua may mu, do phan gidi khong gian cao con cé thé xdc dinh dugc do sau
va muc do ngép lut [8].

Amarnath et al. da xay dung thuit toan 1ap ban do ngap lut d& hi€u nhiing thay ddi theo mua va
hang ndm cua 1d lut. D liéu vién tham dugc st dung 1a dit liéu anh vé tinh MODIS v6i do phan gidi
khong gian 500m dé thanh 1ap ban dd ngap lut theo chudi thdi gian, cu thé 1a theo nim va theo mua
(cho 10 mua I hang nim) trong giai doan 2000-2011. Ngoai ra, két qua ctia nghién cifu nay ciing xéac
nhén thong qua viéc so sanh v6i cdc ngudn anh vé tinh radar khac nhu ALOS AVINIR/PALSAR [2].
Do su phan bd theo khong gian rong 16n ciia cic su kién 1 lut, viéc do ludng va xdc dinh thong tin
ngdp tai cac khu vuc nay nham giam sat va danh gia tic dong cta 1 lut gip rat nhiéu kho khin, vi
vy, Ahamed and Bolten st dung tu liéu &nh vién tham MODIS da thdi gian d€ gidm sat hién tugng
ngap lut tai luu vuc thudc ha luu song Mé Kong trén co sd chiét tich hé s6 khac biét thuc vat NDVI
(Normalized Difference Vegetation Index) [7].

Trong mot nghién ciu khac, Tripathi et al. da so sanh va danh gia hiéu qua cda di li€u anh radar
Sentinel-1A so v6i di liéu dnh vé tinh quang hoc MODIS trong thanh 1ap ban dd ngap lut thang 8,
9 ndm 2017 tai quan Darbhanga ctia bang Bihar, An D9. Ngoai ra, dit liéu lugng mua ciing dudc
két hop véi dit liéu anh vé tinh da thdi gian d€ cung cAp nhiing phan tich khong gian vé su kién
18 lut ndm 2017, két qua thanh lap dudc ban dd ngap lut va ban do biéu dién thoi gian ngap theo
lugng mua. Cac nguodn anh vé tinh dugc khai thac tir trang web ctia Cuc dia chat Lién bang My
(https://earthexplorer.usgs.gov/), xtt Iy trong phan mém SNAP, ERDAS IMAGE, va ArcGIS [6].

Hau hét cdc nghién cifu ndy déu thu thap va xi Iy anh vién tham theo cich thong thudng, dé 1a tai
dit liéu vé va xii Iy trong cic phin mém chuyén dung trén mdy tinh c4 nhan. Phuong thiic nay doi hdi
mdy tinh xt 1y c¢6 cAu hinh manh béi dung luong ctia mbi canh anh vé tinh rét 16n, dic biét, néu khu
vuc nghién ctiu ndm trén nhiéu canh anh thi viéc x Iy sé mét rit nhiéu thoi gian va cong siic.

Xuét phat tir thyc tién d6 ma ngly nay, su ra ddi clia cong nghé dién toan ddm may dudc xem
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la mot giai phap hitu hiéu trong luu trit, truy cip, phan tich va xui ly dit liéu 16n [9]. Google Earth
Engine (GEE) 1a cong nghé dudc phat trién trén nén tang dién todn dam may, dudc Google trién
khai vio nim 2010, GEE st dung co s ha tang tinh to4n ctia Google va co s6 dif liéu vién tham c6
san [10]. Ngudi dung c6 thé truy cap GEE thong qua giao dién 1ap trinh ting dung dua trén internet
API (Application Programming Interface) vd mot moi trudng phat trién tuong tic dua trén web IDE
(Interactive Development Environment) [9]. GEE c6 cac tinh nang x@ ly song song tu dong va cung
cp nén tang tinh todn nhanh chéng nhim khic phuc nhitng nhugc diém khi xit ly dit liéu 16n (big
data) [11]. Chinh vi vy, trong nhiing nim gin day, c6 kha nhiéu nghién citu ing dung cong nghé
GEE trong 1ap ban do ngap lut [12-19]. Trong do, dif liéu anh vién tham dugdc st dung dé thanh 1ap
ban d6 ngap lut chii yéu 14 dnh vé tinh quang hoc Landsat [13, 18] hodc anh vé tinh radar Sentinel-1A
[12, 14-16, 19], hoidc st dung ddng thdi c4 hai loai di liéu 4nh vé tinh ndy cho tiing giai doan [17].
Hau hét cdc nghién cifu ndy mdi chi diing & viéc thanh 14p ban d6 ngap lut khu vuc nghién ctiu, ngoai
ra, c6 mot sb it nghién ctiu dnh gia anh hudng ctia ngap lut t6i co sé ha tAng do thi quan trong, nhu:
bénh vién, ngan hang, tram cifu ho, ... [20] hoic d4nh gia dnh hudng clia ngap lut t6i dit nong nghiép
va cac khu dinh cu [19].

O Viét Nam, cac nghién citu ting dung cong nghé dién toan ddm may GEE trong thanh l1ap ban dd
ngap lut dugc cong bd khong nhiéu, méi chi cé mot vai nghién citu cho mot s6 khu vuc dién hinh véi
di liéu 4nh vé tinh st dung bao gom ca Landsat va Sentinel-1 tlly theo thoi diém ngap [21, 22] hoic
phat trién thuét todn ngudng gid tri d€ giam sat hién tugng lii lut tai ddng bang Song Citu Long vao
hai thoi di€ém 2015 va 2017 cén ci vao di liéu anh radar Sentinel-1 dua trén nén ting GEE [23].

Nhu viy, qua tdng quan céc nghién citu di cong bd & trong va ngoai nudc, nhan thy rang hau hét
cdc nghién ctiu méi chi diing & viéc xay dung cac ban dd ngap lut, c6 rit it nghién ciiu danh gia toan
dién anh hudng ctia ngap lut tdi cac khia canh ddi sdng, kinh té - xa hdi néi chung. Tai khu vuc Chau
A, Viét Nam 12 mét trong nhiing nudc c¢6 nguy cd rit cao dbi véi cac hiém hoa lién quan dén khi hau
nhu 1i lut, han han, dic biét 1a céc tinh khu vuc mién Trung. Trudc tinh hinh d6, viéc xay dung céc
ban dd ngap lut 12 mot phan quan trong trong cong tic quan ly va danh gid rii ro [24]. Hién nay hau
hét céc tinh thanh ctia nudc ta déu chua cé ban d6 dang nay nham phuc vu cho cong tic quan ly va
d4nh gia rdi ro 1d lut. Trong khi d6, c4c ban dd ngap lut nay sé gitp cho cong tic ing phé va phong
chdng thién tai hiu qua & cdc cac cAp hanh chinh khic nhau tit x4 (phudng) dén huyén va tinh vi gitip
nhan dién va phan ving khu vuc nguy hiém.

T cac 1y do néu trén, dong thdi dua trén cic phan tich vé dif liéu co s6 ha tang, kinh té - xa hoi
hién c6 tai tinh Quang Binh, nghién cifu niy st dung cong cu Google Earth Engine trich xuét dit liéu
viing ngap, két hop st dung cdng cu phan tich khong gian trong GIS dé 1ap ban do danh gia anh hudng
1d lut. C4c ky thuat phan tich khong gian trong GIS dudc 4p dung dé€ phan tich, chong xép dit liéu va
thiét 1ap mdi quan hé khong gian. Ban dd anh hudng 1 lut thé hién pham vi va cdc anh hudng trong
viing ngap lii c¢6 thé cung cip cic thong tin hitu ich cho cic bén lién quan vé quan Iy rdi ro 1d lut, va
cach thitc hoat dong nhiam tng phé, giam thiéu rii ro 1d lut.

2. Khu vuce nghién ciru va dit liéu st dung

2.1. Khu vuc nghién ciiu

Quang Binh 1a mot tinh ven bién ¢ Bac Trung Bo, nam & vi do tit 16055°00” dén 18005°00” Bic
va kinh do 105037°00” dén 107000°00” Pong. Tinh Quang Binh c6 dién tich tu nhién 8065,3 km?,
dan sb trung binh 895.430 vao nim 2019 va chiéu dai bd bién 1a 116,04 km. Tinh nay dugc chon la
mot trudng hop nghién ctiu vi day 12 mot trong nhitng khu vuc dé bi 1d lut nhit ctia Viét Nam. Céc su
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kién 1d lut nguy hiém gan day da xay ra vao cdc niam 1995, 1999, 2007, 2008, 2010, 2017 va 2020.
Dic biét, gin day nhét, vao thang 10 nim 2020, tinh Quéng Binh 1a noi ganh chiu thiét hai ning né
nhét c4 nudc khi lién tiép hiing chiu 2 dgt mua 1d lich st, kéo dai tf ngay 16 dén 21/10/2020. Toan bo
ving dong bang cic huyén Lé Thiy, Quang Ninh trén luu vuc song Nhat Lé déu bi ngap sau, ¢6 ndi
ngap su t6i 4 dén 5 m va kéo dai hon 10 ngay [24].

Hé théng song ngoi ctia Quang Binh c¢6 dic diém chung la chiéu dai ngan va déc nén kha ning
diéu tiét nudc kém, thudng gay 1ii 16n trong miia mua. Toc dd dong chay 16n, nhit 12 trong mua mua
1d. Su phan bd dong chay dbi véi cac song sudi & Quang Binh theo mua rd rét. Song chiu anh hudng
manh mé clia mua 1 & thugng ngudn va ché do thuy tridu & ha Iuu. Mia mua 1ii nudc chdy don (i tir
céc sudn nii xudng céc thung liing hep, triéu cudng nuéc song 1én rat nhanh giy 1d, ngap lut 16n trén
dién rong, thoi gian ngap lut kéo dai. Ngudc lai, v& mia kho nudc song xubng thip, dong chay yéu
trong cac thang mua kiét.

2.2. Dit liéu sit dung

Dit lidu co s6 ha tang, kinh té - xa hoi dugc sit dung dé€ ddnh gia anh hudng ctia hiém hoa li lut,
bao gdm cac dif liéu vé khu dan cu, co sé ha ting, giao thong va st dung dit khu vuc tinh Quang
Binh. Céc dit liéu nay dudc luu trit dusi dang vector, dang diém, dang bang va dang dudng trong cong
cu phan tich khong gian GIS (Bang 1). Mdi dit liéu trén lai c6 nhiéu thudc tinh riéng vi du nhu tén,
chiéu dai, dién tich, ... gidp ngudi sit dung dé dang thdng ké cling nhu két hop nhiéu dit lidu lai thuan
tién cho viéc ddnh gid 4nh hudng. Tat ca cdc dif liéu sit dung trong nghién ctiu thuc hién trén co sé ké
thira, phan tich dugc thu thap tir hién trang thuc t& va cic co quan chiic ning quan ly chuyén mén.

Bang 1. Dit liéu st dung d€ danh gid anh hudng ctia ngap lut tai tinh Quang Binh

STT  Dit liéu kinh té - xa hdi dugc st dung ~ Pinh dang Nguodn gbe
1 Khu dan cu Dbiém
2 Duong giao thong buong  Ban dd dia hinh ty 1& 1/10.000
3 Cau, cbng Diém
4 Bénh vién biém
S Trudng hoc Piém Nién giam thong ké cac huyén cla
6 Céc co s6 thuong mai dich vu Diém tinh Quang Binh nam 2020
7 DAt nong nghiép Ving

3. Phudng phap nghién citu
3.1. Cong nghé Google Earth Engine

Google Earth Engine (GEE) 1a nén ting dién toan dam may d€ phan tich dif liéu vién tham, thong
s6 moi truong, khi tuong cap do tir khu vuc nhd t6i quy mo toan cau, cho phép ngudi dung chay céc
phan tich khong gian dia 1y trén cd s nén ting ctia Google. C6 mot s cach dé tuong tac vdi nén ting,
Code Editor 12 mot IDE (Interactive Development Environment) dua trén web dé viét va chay cac tap
1énh, Explorer 1a mot ting dung web dé kham pha danh muc dii liéu va chay cac phan tich don gian
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va thu vién tai liéu cung cAp cac Python va JavaScript [11]. Trén GEE c6 tich hop sdn mot kho luu
trit hang chuc petabyte dif liéu &nh vién tham mién phi tt Co quan Hang khong Vi tru My (NASA),
Cuc Dia chit lién bang Hoa Ky (USGS), Co quan hang khong vii tru Chau Au (ESA) va céc dit liéu
khéc. Ha tang dién todn dam may ctia ctia GEE dudc toi wu hod dé xit ly dit liéu khong gian, ké ca xi
1y chudi dit liéu vién tham trong khoang thoi gian dai véi dung lugng rat 16n [9].

GEE ra doi xuét phat tif nhiing y tudng két hop tri thiic khoa hoc véi ngudn dit liéu khdng 16 va
cdc nguodn luc cong nghé méi nhit ciia Google. Su két hgp nay dem dén nhiing hiéu qua rat 16n nhu
tdc do xt 1y va kha ning tiy bién phat trién ing dung. Toc do tinh todn, xi ly trén GEE nhanh chua
tung c6 [11].

Google Earth Engine cho phép xay dung chuong tinh tinh todn duva trén mot giao dién 14p trinh
ting dung (API) st dung ngdn ngi 1ap trinh rit thong dung la JavaScript va Python [9, 11]. Tir giao
dién API niy, nhém nghién cifu da xay dung chuong trinh chiét tach thong tin ngap lut tir dit liéu anh
vé tinh radar Sentinel-1 (Hinh 2).

3.2. Phuong phdp dnh vé tinh

Nghién cttu st dung dit liéu anh vé tinh radar Sentinel-1 (giai doan 2015 tré lai day) la di liéu
vé tinh thé hé méi clia cd quan hang khong vii tru Chau Au. Céc vé tinh nay dudc phat trién dé cung
clp dif liéu anh vién tham gidm sit toan cau thuoc Chuong trinh Europe’s Copernicus [17]. Dit liéu
Sentinel-1A va 1B hién nay da dugc cung cAp mién phi trén hé thong dién toan ddm may cta GEE,
san phdm dugc dua vao khai thac sit dung sau khi da tién hanh tién xd 1y theo quy trinh tiéu chuin
clia cong cu tién xit ly Sentinel.

Trong nghién ctu nay, dit liéu vién thdm dugc st dung va phan tich 1a anh Radar (Radio Detection
And Ranging) Sentinel-1, c6 d phan giai khong gian 20 m X 20 m dudc thu thap trong khoang thoi
gian tif ngay 15/10/2020 dén ngay 25/10/2020.

D li¢u anh v¢ tinh
radar Sentinel-1

Luya chon khoang thai gian

| Cit theo ranh gioi va L aark
| va cic tham s6 cua

nhap vao GEE

h 4
A

b cam bién
Ranh gidi
khu vue nghién ciru
v
Ap dung gia tri
ngudng
_____________ e
I Khing
I

vung mit nuoc

____f___ ______________ |

Xac dinh dién tich
vung ngdp Ia

Dién tich ‘ Dién tich ‘ | Tai

|
| ving ngip li
I

Hinh 1. So d6 quy trinh xt ly chiét tach thong tin viing ngap 1d st dung anh radar Sentinel-1 trén GEE

Quy trinh xit ly anh Sentinel-1 chiét tach thong tin viing ngap 1d dugc mo ta trong Hinh 1. Vé co
bén, nhiing quy trinh nay déu da dudc st dung kha phd bién trén thé gidi. Tuy nhién, trong nghién
cifu nay, ngoai viéc x Iy anh vé tinh thong qua GEE, con c¢6 su thay ddi trong quy trinh chiét tach d6
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1a st dung nén mit nuéc thudng xuyén trong nim dudc t& hop theo gia tri trung vi ctia khoang thdi
gian truéc mua Ii. Nho vao phuong phap t6 hop nay, nhitng phan dién tich mét nuéc thudng xuyén
nhu song, kénh, rach, ao nuéi thity san dugc phan tich riéng. Do d6, loai bé dudc phan dién tich miit
nuéc khong phai do nguyén nhan ngép 1i trén anh vé tinh da thai gian.

4. Két qua va thao ludn
4.1. Két qud xdy dung bdn do ngdp lut khu vuc tinh Qudng Binh

Muc dich clia quy trinh tiing budc nay 1a tao ra ban do mic do ngap lut d€ danh gia cac khu
vuc bi anh huéng. Pham vi i lut dudc tao ra bang cach st dung phucng phap tiép can phat hién
thay d6i trén dif liéu Sentinel-1 (SAR). D€ xiy dung ban d6 ngap lut khu vuc tinh Quang Binh vio
thoi gian xay ra Id lut tif ngay 15/10/2020 dén ngay 25/10/2020, nghién ctiu nay di s dung ngon
ngi lap trinh JavaScript thuc hién truc tiép trén nén ting trang web ctia cong nghé GEE (https:
//developers.google.com/earth-engine), bao gdom: khai bdo 1énh d€ dua dif liéu anh vao nén tang, xi
ly anh, phan tich 4nh, hién thi két qua va trich xuét két qua.

Trong nghién ciu nay, sau khi nhép di liéu anh vé tinh radar Sentinel-1 va ranh gidi khu vuc
nghién ciiu vao GEE, ngoai viéc xit Iy anh vé tinh radar theo quy trinh phd bién thong thuong trén thé
gi6i, nghién cifu nay phan tach riéng nhiing phan dién tich mit nudc thudng xuyén nhu song, kénh,
rach, ao nudi trong thiy san bang cach td hgp nén mit nudc thudng xuyén trong nim theo gid tri trung
vi clia khodng thoi gian truéc mia 1d. Nhd vio thao tdc t& hop nay, di loai bé dudc nhiing phan dién
tich mat nuéc khong phai do ngép lut trén anh vé tinh da thai gian.

* Imports (1 entry) @

[Feosunor cumcarer- ———— ICITNE NG G N I O |

Str dung ngén ngir 1ap
trinh JavaScript thuc hién
truc tiép trén nén tang

trang web 10

var pass_direction = “Di
var difference_threshols

Két qua hién thi thong tin
ngap Iyt tir dir lidu anh vé
tinh radar Sentinel-1 cho
khu vye tinh Quang Binh

w0V

Ban Som Peng

Ban
Thapachon

Ban Naphso Ban Kang

5 Ban Nam
Ban Nagnam an Nai

Hinh 2. Mbi trudng va giao dién hién thi trén nén ting GEE

Sau khi phéan tich va xt ly dir liéu anh Radar Sentinel-1 dudc thu thap trong khoang thdi gian tu
ngay 15/10/2020 dén ngay 25/10/2020, két qué thu nhin dudc thong tin ngap lut cho khu vuc tinh
Quang Binh trong khoang thsi gian nay, thé hién bang nhiing viing mau xanh trén nén tang ctia cong
nghé GEE (Hinh 2). Sau d6, nhitng viing ngip nay dugc chuyén sang dang shapefile d€ mo hinh héa
thanh ban d6 ngap lut tinh Quang Binh nim 2020 trong mdi trudng GIS (Hinh 3).


https://developers.google.com/earth-engine
https://developers.google.com/earth-engine
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Hinh 3. B4n d6 ngap lut tinh Quang Binh nim 2020 st dung cong cu GEE

Két qua nghién ctiu xay dung ban d6 ngap lut tinh Quang Binh nim 2020 st dung cong cu Google
Earth Engine cho thiy:

- Dién tich bi anh hudng: 22635 ha;

- S6 ngui bi anh hudng: 21942 ngudi;

- Dién tich d4t ndng nghiép bi anh hudng: 5756 ha;

- Khu vuc d6 thi bi anh hudng: 2268 ha.

Khi so sanh két qua trén vé6i cac bdo cdo ctia Ban chi huy phong chdng thién tai va tim kiém cifu
nan (PCTT va TKCN) tinh Quang Binh, cdc két qua nghién cifu trudc diy cia tac gia Luu Thi Diéu
Chinh va cs vao cdc nim 2020, 2022 thi két qua ban d6 ngap lut tinh Quang Binh nim 2020 dudc xay
dung bing cong cu GEE la tuong dbi chinh xac, sai khic khong dang ké [25, 26]. Trong dé, khu vuc
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chiu anh hudng nhiéu nhit 12 phan 16n thi xa Ba Pon, mot phan cic huyén Lé Thity, Quang Ninh va
B6 Trach.

Dé danh gi4 s luong ngudi c6 kha ning bi anh hudng, cic co s ha ting, giao thong, dét trong
trot va khu vuc do thi bi &nh hudng bdi 1 lut, cdc bo dif liéu bd sung sé dudc hién thi va st dung cho
ddnh gi, bao géom: cdc khu vuc dan cu; mang luéi dudng giao thong; cic co sd bénh vién, trudng
hoc; céc cd sé thuong mai dich vu; dat nong nghiép.

4.2. Két qud ddnh gid dnh hudng cia lii lut
a. Anh hudng dén cac khu vuc dan cu

Céc khu vuc ven song, ven bién thudng 1a noi tap trung sinh séng ctia kha nhiéu khu dan cu, cic
khu vuc niy con déng vai trd 1a sinh ké ctia ngudi dan [27]. Do vay, cdc khu vuc dan cu ludn 13 nhiing
ddi tuong dé bi tén thuong nhat truéc hiém hoa 1d lut. Hinh 4 thé hién cic khu vuc dan cu & dang
di€ém bi dnh hudng bdi hiém hoa ngip lut tai khu vuc tinh Quang Binh nidm 2020. Céc diém déan cu
nay chi yéu nam & khu vic dong bang va ven cac con song 16n. Cu thé:

- Luu vuyc sdng Gianh: cac huyén Tuyén Hoéa (3/4574 khu vuc dén cu bi anh huéng), huyén Minh
Hoa (43/4365 khu vuc), huyén Quang Trach (42/4976 khu vuc), huyén B6 Trach (74/10091 khu vuc)
va thi xa Ba Pon (41/3511 khu vuc);

- Luu vuc s6ng Nhat Lé: huyén Quang Ninh (92/4367 khu vuc), huyén L& Thiy (195/8636 khu
vuc) va thanh phd Pong Héi (9/2954 khu vuc).

Ban d6 danh gid anh hudng ctia ngap lut téi cac khu vuc dan cu sé gitp ich cho chinh quyén dia
phuong va ngudi dan trong viéc so tan va cac nd luc cifu trg thién tai.
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Hinh 4. Bén d6 danh gia 4nh hudng ngap lut d6i véi cac khu vuc dan cu tinh Quang Binh nim 2020

b. Anh hudng dén giao thong

Thoi tiét khic nghiét da tac dong ddng ké dén linh vuc giao thong van tai. Ngoai giao thong dudng
thity va dudng hang khong ra, khi gip hi€ém hoa lii lut thi mang lu6i giao thong dudng bo 1a rit quan
trong dbi v6i cac nd luc so tan va ctiu trg [28]. Hinh 5 cho thiy hé théng mang 1ué6i cic cong trinh
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giao thong bi 4nh hudng trong tran ngap lut thang 10 nim 2020 tai tinh Quang Binh. Cu thé 16n nhét
12 huyén Lé Thiy véi tdng chiéu dai km dudng qudc 19, tinh 16, duong nong thon bi ngap 1a 67,2 km.
Tiép theo 12 huyén Quang Ninh (57,6 km), huyén B6 Trach (34,2 km), thi xa Ba Pon (29,3 km), huyén
Quéng Trach (22,5 km), huyén Minh Héa (7,8 km), thanh phé Pong Héi (3,2 km) va huyén Tuyén
Héa (2,8 km). Bén canh do, ca tinh ¢6 9,4 km/120 km dudng st bi ngap khién cho tuyén dudng sit
Bic Nam chay qua khu vuc tinh Quang Binh bi té liét phai ngiing hoat dong. Con dbi véi cac cong
trinh cau, cong ciing phai chiu thiét hai ning né. Téng s6 c6 28 cong trinh cau, cong bi anh hudng,
trong d6, huyén Quang Trach 1én dén 8 cong trinh, huyén Lé Thiiy va Bb Trach 5 cong trinh, céc
huyén khéc ciing phai chiu 4nh hudng, riéng huyén Tuyén Héa khong ¢ cong trinh cau, cdng nao bi
thiét hai.
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Hinh 5. Ban db d4nh gia anh huéng ngap lut dbi véi cac cong trinh giao thong khu vic
tinh Quang Binh nam 2020

c. Anh hudng dén bénh vién, trudng hoc

Hién nay, trén thé gidi c6 rat nhiéu co sd y té va trudng hoc bi dnh hudng bdi cac hi€ém hoa thién
nhién. Ching dugc xay dung dé€ phuc vu cong ddng, c6 y nghia xa hdi hon 1a kinh té, nhim nang cao
doi sdng cong ddng noi d6 [20]. Vi viy, cin phdi hop nhip nhang dng phd, giam thiéu tic dong clia
thién tai gitip cc co sd y té, trudng hoc va cong dong dia phuong phuc hoi va trd lai trang thai binh
thudng. Hinh 6 thé hién vi tri cdc co sd y té, trudng hoc bi dnh hudng sau khi chong xép dif liéu céc
cd s& va ving bi ngap tai khu vuc tinh Quang Binh nim 2020. Qua d6 nhan théy, cic cd sd y t& va
truong hoc bi anh hudng khong nhiéu, nhiéu nhit huyén Quang Ninh (3 co s3), con lai hau hét cic
huyén khac khong c6 hoic bi dnh hudng it. Nhu vay, nhin chung cic co sd y t& va trudng hoc trén dia
ban tinh déu dam bao truéc hi€ém hoa ngap lut trong nim 2020. Vi vdy, chinh quyén dia phuong, cic
don vi ctiu nan ctiu ho thudng chon nhiing co s niy 1am ndi so tan dong bao tranh 1 ciing nhu tap
két nhu yéu phim can thiét.
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Hinh 6. Ban do d4nh gia 4nh hudng ngap lut dbi véi cac co s& y té va trudng hoc khu vuc
tinh Quang Binh ndm 2020

d. Anh hudng dén cic co sé thuong mai dich vu

Ciing giéng nhu céc dbi tugng khic trén dia ban, cic co sd thuong mai dich vu ciing c6 thé bi
4nh hudng béi rii ro ngap lut. Tuy nhién, thuc té cho thiy nhiéu chi thuong c6 thé chi dong phong
tranh, cling nhu c6 thé cung cip rat nhiéu thong tin quan trong vé quan ly rii ro tai cic dia diém kinh
doanh thuong mai va dich vu [26]. Hinh 7 13 két qua sau khi chong xép céc co s& thuong mai dich vu
va viing bi ngap lut tai khu vuc tinh Quing Binh nim 2020. Két qua cho thiy, khong nhiéu co s& bi
4nh hudng, nhiéu nhit 1a huyén B6 Trach ¢ 3 ¢o s6 chiu thiét hai, diéu nay cho thiy rang, cic doanh
nghiép trén dia ban tinh da chi dong chuin bi va phong trdnh céc tdc hai ma 1 lut gay ra.
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Hinh 7. Ban dd d4nh gia 4nh huéng ngap lut dbi véi co sd thuong mai va dich vu khu vuc
tinh Quéng Binh nam 2020
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e. Anh hudng dén nong nghiép

Viét Nam 13 mot nuéc ndng nghiép v6i hon 70% dan sb lao dong trong linh vuc niy. Nhu vy,
hau qua ma 1d lut gy thiét hai cho nong nghiép da anh hudng truc tiép dén doi séng clia nhiing ngudi
dan c6 thu nhap thip [24]. Hinh 8 thé hién rd cdc khu vic ndng nghiép & dang diém bi dnh hudng béi
ngdp lut tai khu vuc tinh Quang Binh nam 2020. Ca tinh ¢é 1330 khu vuc nong nghiép thi huyén ma
¢6 s6 khu vuc bi 4nh hudng nhiéu nhét 12 huyén B6 Trach (35 khu vuc). Tiép theo 12 huyén Lé Thiy
(29 khu vuc), thi xa Ba Pon (19 khu vuc), huyén Quang Ninh (15 khu vuc). Con cic huyén, thanh
phd khic nhu thanh phd Pong Héi, huyén Minh Héa, huyén Quing Trach, huyén Tuyén Héa c6 dudi
10 khu vyc.
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Hinh 8. B4n dd danh gid anh hudng ngap lut dbi v6i nong nghiép khu vuc tinh Quang Binh nim 2020

5. Két luan

Ban dd ngap lut va ban dd danh gia anh hudng 14 lut 13 nhiing san pham quan trong d6i véi cong
tdc quan ly, phong chong va gidm thiéu thiét hai do rdi ro 1 lut. Nhitng ban dd ny cung cip nhiing
thong tin hitu ich vé ri ro Ii lut va pham vi anh hudng ctia né, ngoai ra, san pham nay con gitp céc
co quan chiic ning trong viéc 14p ké hoach di doi, thdng ké thiét hai, hay canh bdo s6m dbi v6i ngudi
dan dé c6 phuong an phong tranh, nang cao nhan thic ctia ngudi dan, ...

Nghién ctiu ndy da trinh bdy mot phuong phdp tiép can khac trong xay dung ban dd ngap lut va
ban dd danh gia anh hudng cia li lut d6i véi cac yéu td lién quan dén co s& ha tang, kinh té - xa hoi
tai tinh Quang Binh dua trén nén tang dién toan ddm may GEE. Trong d6, cong cu GEE dudc st dung
d€ trich xuét dit liéu vung ngap 1di, tir d6, xay dung ban dd ngap lut. Ban d6 nay tuong dbi chinh xac
khi ki€ém chiing v6i céc bao cdo ctia ban PCTT va TKCN tinh Quang Binh va céac nghién ctu khéc
da cong bd c6 lién quan dén khu vuc nghién ctiu. Sau d6, st dung cac k§ thuat phan tich khong gian
trong GIS khi tién hanh chdng xép ban dd ngap 1d nay véi tiing yéu td vé co s6 ha tang, kinh té - xa
hdi d€ phan tich va ddnh gia hudng clia ngap 1d tai khu vuc. Trén ban do anh hudng 1i lut dugc xay
dung nay, thé hién pham vi va dién tich viing ngap 18, théng ké s lugng don vi, khu vuc bi anh hudng,
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ngoai ra, san pham ban d6 nay con c6 thé cung cip cic thong tin hitu ich cho cdc bén lién quan trong
quén 1y rui ro 1d lut, ban hanh va thuc thi chinh sach, hay thuc thi cic giai phap canh bao sém, Gng
pho, ctiu trg, giam thiéu thiét hai do i ro 1 lut.

Nhin chung, két qui ctia nghién cifu nay cho thiy cong nghé GEE c6 thé ting dung trong thanh
lap ban do ngap lut cho ca mot khu vuc rong 16n mot cach nhanh chéng, hiéu qué va tin cdy. Cong
nghé nay sé gitip giam bét cong stic, thdi gian diéu tra, thu thap thong tin viing ngap theo cich thong
thuong nhu hién nay. Ngoai ra, cong nghé nay con cho phép danh gia dugc anh hudng cia ngép lut
t6i cac yéu t6 lién quan dén co s ha tang, kinh té - xa hoi, diéu nay gitp cho cong tic quén ly, phong
chdng va gidm thiéu thiét hai thién tai dudc thuc thi mot cach toan dién tai dia phuong. Tuy nhién, dé
st dung dudc cong nghé niy doi héi ngudi st dung can c6 nhiing kién thidc co ban vé anh vé tinh, cau
tric va cach thic st dung ngdn ngit 1ap trinh JavaScript, ...

Ldi cam on

Nghién cifu niy dudc tai trg bdi Trudng Pai hoc Xay Dung Ha No6i d6i v6i Nhém nghién cifu
“Nghién ctiu ting dung cong nghé GIS & RS trong phan tich, ddnh gi4 rii ro thién tai nham thich ting
v6i bién ddi khi hau”.
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