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NGHIEN CUU UNG DUNG NEN TANG GOOGLE EARTH
ENGINE VA BQ THU VIEN PHAN TiCH KHONG GIAN
TURFJS TRONG GIAM SAT NHANH KHU VUC NGAP LUT
TAI VIET NAM
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TOm tait:

Ngdp lut va hdu qud ciia né dang tré thanh méi quan nggi cia nhiéu dia phirong trén ca
nueéc. Véi muc dich cung cap gidi phdp dé han ché mire dé rii ro, thiét hai mgt cach hiéu qua
cua tai bién thién nhién néu trén bai bdo da dé xudt quy trinh cdng nghé va xay ding hé théng
trén cong nghé WebGIS sir dung Google Earth Engine thu thdp va phéan tich diz liéu trén anh
Vién tham Sentinel 1 da thoi gian dé thanh 1ap ban do ngap lut, dong thoi dua ra cdac danh gia
hé tro woc tinh thiét hai do lii Iut gay ra. Hé thong dioc x@y ding dira trén nén tang NodeS
hoan toan mién phi; Di liéu cia hé thong dieoc thu thép tir Google Earth Engine; lwu triv Sir
dung hé quan tri co so dir liéu PostgreSQL va truc quan héa su dung Mapbox.
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1. b3t van dé

Ngap lut 13 tai bién thién nhién gay ra
nhiing thiét hai to 16n khdng nhitng vé mat
kinh t& ma con vé con ngudi. Do dé, viéc theo
doi, danh gia tac dong cua cac dot ngap lut sé
tro gilp cho cac nha quan ly dua ra cac quy
hoach cho viéc phét trién xay dung céc khu
dan cu, cai tao hé thdng tiéu thoat nuéc hoic
Ién ké hoach di doi ngudi dan tai cac khu virc
c¢6 nguy co bi anh hudng bai hai tai bién thién
nhién néu trén. Vién tham la mot cong cu tro
gitp dac lyc cho viéc giam sét cac tai bién
thién nhién trong d6 c6 ngap lut. Vai lgi thé
c6 thé quan sat dién tich rong trén bé mit trai

dat ma khdng can cir ngudi toi thue dia, ngoai
ra voi tu liéu anh vién tham co thé truy xuat
c4c su kién tai bién dién ra trong qué kht tro
gilp viéc danh gia hau qua va rat ra c&c kinh
nghiém trong viéc phong chdng thién tai.
Hién nay, Google Earth Engine la dia chi
tin cay cho phép nguoi su dung truy cap kho
tu liéu anh vé tinh mién phi 16n véi nhiéu loai
anh vé tinh vai cac thuoc tinh ky thuat da
dang. Hon n{ra, Google Earth Engine con
cung cap céac bo cdng cu, thu vién lap trinh tro
gilip viéc phan tich cac yéu té trén anh vé tinh
khé tot. Ngoai cung cap cac bo thu vién, cong
cu, Google Earth Engine con cung cip céc
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thuat toan hoc may (machine learning) va hoc
sau (deep learning) phuc vu céc bai toan nhu
phan loai cac dbi twong trén anh vé tinh, giam
st theo ddi su thay dbi cac ddi twong trén mat
dat sir dung anh vé tinh luu trit, cap nhat trong
kho dir liéu. Mac du Google Earth Engine la
nén tang manh cung cap dir liéu va cong cu
phan tich anh vé tinh. Tuy nhién, véi cac thu
vién va cdng cu két hop giira 2 nguon tu liéu
anh vé tinh va dir liéu vector (shapefile hoac
geodatabase) kha han ché, diéu d6 lam giam
kha nang phan tich khi st dung dix liéu bo tro
ngoai hé thong do ngudi duing cung cap thém.

Tu nhirng phan tich trén nhdm téc gia da
lya chon Google Earth Engine két hop véi bo
thu vién phan tich khong gian TurfJS dé giam
sat ngap lut trén pham vi toan Ianh tho Viét
Nam trong nhitng khoang thaoi gian khac nhau
tr qua khr toi hién tai. Hé thdng duoc xay
dung trén cac cong nghé ma ngudén mé nhu
NodeJS cho viéc két ndi véi Google Earth
Engine, cung cap c4c dich vu ban d6 théng
qua API; Co s¢ dir liéu do nguoi dung cung
cap dugc luu trix trén hé théng qua hé quan tri
CSDL ma ngudn mé PostgreSQL.

2. Phuwong phap nghién ciu

2.1. Cac nghién ceru c6 lién quan

O Viét Nam va trén thé gigi, cac nghién
ctu sir dung Google Earth Engine dé thanh lap
cac ban d6 ngap lut da dugc thyc hién rat
phong phu nhu nhém nghién ctu sir dung tu
lieu anh Sentinel 1 xay dung ban d6 ngap lut
cua tinh Bong Thép tir nam 2015 dén 2017 két
hop vai anh Landsat tir nam 1996, nghién cttu
da sir dung phuong phap tinh toan chi s6 mat
nuéc NDWI dé dua ra dugc thong ké vé dién
tich nudc mat va su thay doi caa dién tich
nudc mat qua tirng nam (Vi Hitu Long, 2018).
Mot nghién ciu vai phuong phap tuong tu
ciing dugc thuc hién véi khu vuc dong bang

sbng Ctru Long ciing duoc thy hién véi 20 bo
tu 1iéu anh Sentinel 1 qua 2 nam 2015 va 2017
(V& Qubc Tuén, 2018). Véi cac nghién ciu
trén mic du dua ra théng ké duoc dién tich
ngap qua cac nam nhung cac vung anh huong
nhu dan cu, cdy trdng van chua dugc xac dinh
va thdng ké thiét hai, vi tri chiu thiét hai ning
cling chua dugc xem xét trong nghién ctru nay.

Mgt nghién citu méi hon da dua ra dugc
cac théng ké vé anh huong cua ngap lut toi 16p
phu tai khu vic mién trung Viét Nam bang
viéc st dung tu liéu anh Sentinel 1 va anh
MODIS (Tran Van Anh, 2021). Mic du di
dua ra duoc c&c vung anh hudéng do ngap lut
tuy nhién di liéu tir MODIS Vvé I6p phi c6 do
phan giai chua cao (500 m) va it dugc cap
nhat, do d6 do chinh xac, d¢ chi tiét con han
ché.

Véi cac nghién ctru trén c6 nhugc diém 1a
thiéu tinh linh dong vé khoang thoi gian theo
ddi 1 lut; tap trung pham vi vao khu vic nhat
dinh tai Viét Nam; tinh (tng dung ctia nghién
ctru chura cao khi chi dung lai & mic d6 dua ra
phuong phap va thuc nghiém tai mét khu vuc,
dong thoi dua ra cac bao cdo khuyén nghi;
ngudn dit liéu dau vao cua phan tich dya cha
yéu tir kho tu liéu ciia Google chua sir dung dén
céc dir liéu khdng gian tir phia nguoi dung nhu
hién trang sir dung dét, dan cu, vv ... dan toi
tinh thoi su cua viéc théng ké, phan tich chua
cao; chua cung cap bo céng cu theo ddi ngap
lut t&i cac nha quan ly.

2.2. Co so khoa hoc

2.2.1. Phuong phap theo doi ngap lut

Viéc theo dBi ngap lut dugc thuc hién trén
hé théng website thong qua Google Earth
Engine API, dit liéu dau vao la anh Sentinel 1
(GRD). So d6 quy trinh dugc thuc hién qua
cac budc dugc mo ta trong hinh 1 bén dudi.

Céac budc chinh trong quy trinh theo doi
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ngap lut st dung Google Earth Engine gom:

(1) Lua chon khu vuc nghién ctru: Khu
vuc nghién cuau dugc lua chon theo 2 cach;
cach 1 cho phép nguoi dung sir dung codng cu
V& tryc tiép trén ban dd; cach 2 lua chon cac
khu vuc do hé thdng cung cap & 2 muc do
pham vi theo Tinh hoac pham vi theo Huyén.

(2) Xac dinh khung thoi gian ldy di liéu
anh va lua chon céac kénh anh, loc nhiéu trén
anh. Dtr ligu thoi gian do nguoi st dung nhap
vao tir giao dién hé thong. Cac budc tién xir ly
anh nhu sau:

- Cap nhat dir liéu quy dao dé chinh xac
hoa lai vi tri mat dat cua cac anh lya chon. Ly
do phai cap nhat trang thai quy dao vi céac
thdng tin siéu dir liéu cua cac san pham SAR
thuong khong chinh xac. Quy dao chinh xac
cua vé tinh dugc xac dinh sau vai ngay sau khi
san pham duoc tao ra do vay khi thuc hién xir
ly can phai cap nhat lai thdng tin nay.

- Loai bo nhiéu duong bién 1a loai bo cac
loai nhiéu cuong do thap va dit liéu khdng hop
I¢ trén cac bién anh trong qua trinh tao ra cac
anh & ché d6 tim mat dat.

- Loai bo nhiéu nhiét (nhiéu cong) cho san
pham anh GRD.

- Hiéu chuan btc xa (tinh toan niang luong
t4n Xa nguoc str dung cac thdng sé hiéu chuan
ctia bo cam bién).

Tinh toan nang lugng tan xa nguoc chinh
la viéc chuyén d6i gia tri caa mdi pixel & budc
trén sang hé sé ning luong tan xa nguoc.

- Hiéu chinh cac yéu t6 anh huong cua dia
hinh (Hiéu chinh tryc giao sir dung DEM toan
cau do phan giai 90m).

(3) Xac dinh vung ngap nuéc tam thoi
trudc va sau ngap théng qua sy khac biét gitra
2 anh: Dé xac dinh ngap nudc thi phuong phép

phét hién thay d6i gitra hai thoi ky da duoc st
dung. Phuong phap nay theo nguyén tic 1a xac
dinh su khac biét cua cac pixel tai cac diém
clng tén & hai thoi diém trude va sau khi ngap.
Str dung anh sau ngap lut chia cho anh trudc
ngap lut va xac dinh ngudng dé xac dinh dau
1a nude va dau la déi twong khdng ngap nudc.
Thudng thi gid tri cao s& thé hién 1a cd su thay
dbi, con gia trj thap s& 1a khong doi.

(4) Két hop céc dir lieu DEM (duoc cung
cap boi Google Earth Engine) dé xac dinh céac
ving c6 @6 déc > 5% (do hiéu ung bong trén
anh radar s& gy ra cac gia tri pixel téi trén anh
ma no twong tu nhu gia trj nudc nén dé loai bo
cac khu vuc c6 bong thi cac pixel c6 do doc
trén 5%) di li¢u nay c6 do phan giai khong
gian 90 m; Dit liéu mat nudc bé mit toan cau
(do Google Earth Engine cung cap) muc dich
xac dinh cac khu vuc nudc mat thuong xuyén
dir liéu nay c6 do phan giai 30 m; Ngoai ra, dix
liéu nudc mit thuong xuyén cé thé dugc cung
cap tir ngudi dung hoac tir dit liéu phan loai ty
dong cac dbi tugng trén anh vé tinh (mot
module chirc ning cua hé théng) cung cap; Dt
liéu ngap nudc tam thoi => dua ra vung ngap
nudcC.

(5) Panh gia thong tin anh huéng: Bang
viéc két hop dir liéu mua vu cung cap bai
Google Earth Engine tir anh MODIS véi d6
phén giai 500 m va di liéu Global Human
Settlement Layers, Population Grid dir liéu
mat d6 dan sé téi ndm 2020 do Google Earth
Engine cung cép dé xac dinh dién tich dat
ndng nghiép, dan sb bi anh huong. Ngoai céc
dir lieu duoc cung cap boi Google Earth
Engine, dir lidu vé dat ndng nghiép, dan sb con
c6 thé duoc cung cap tir ngudi dung bang cach
tai cac dir liéu dan sb, ndng nghiép I1&n hé
thdng dang shapefile.
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Hinh 1: So dé quy trinh sir dung google earth engine thanh ldp ban d6 ngdp lut va danh gid
viing dnh hwong téi dat nong nghiép va dan cu

2.2.2. Phurong phadp xdy dung WebGIS ty
dagng trich xudt théng tin bé mat ving anh
hwong ngap lut

Hé thong duoc xay dung trén cong nghé
WebGIS véi hé quan tri co s& dir liéu st dung la
PostgreSQL. Lap trinh va moéi truong tich hop
Google Earth Engine API sir dung thu vién
Express cua NodelS; Viéc truc quan hoa dir liéu
trén ban do str dung thu vién Mapbox JS.

Google Earth Engine API duogc sir dung
cho viéc thu thap cac nguon dit liéu tir google
nhu anh vé tinh Sentinel 1 theo khoang thoi
gian ngudi dung lya chon; Di liéu mé hinh s6
d6 cao DEM (d6 phan giai 90 m) toan thé gidi;
Dit liéu dat néng nghiép; Dir liéu nudc mat
toan cau dén nam 2020 (d6 phan giai 30 m);
Dir liéu dan sé toan thé giéi dén nam 2020
(mat do theo km?). Ngoai ra, cac cong cu phan
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tich anh, mé hinh hoc may cling dwoc van
dung cho viéc xac dinh ngap lut.

Hé quan tri CSDL PostgreSQL cho phép
ngudi ding luu trit cac dit liéu khong gian dé st

Express cho viéc két ndi Google Earth Engine
API véi cac bo thu vién phén tich khdng gian
nhu TurfJS phuc vu xac dinh vung giao nhau
anh huong cua ngap lut voi dan cu hodc dét

ndng nghiép; Mapbox JS cho viéc truc quan

dung cho viéc phan tich ngap lut trén hé théng f >
héa dix liéu ban do trén nén website.

Hé théng sir dung NodelS véi thu vién

Phin loai ddi twrgng (dAt, mede, thyre vit, vv ... ) trén inh vé tinh
(sit dung google earth engine)

Luwu trit vé may |, Xuit dir liéu dwéi
tinh N dang shapefile

o J

! T
Theo doi

ngip lut

Dik liéu shapefile tir ngwd ding
(nwéc mit, din so, hién trang dat,vv ——»

(® mapbox

Hé quan tri CSDL PostgreSQL

Bin 46 theo dai ngip lut va phiin
loai cac doi twgng trén anh vé tinh

&

Google Earth Engine
h
Turfjs

Hinh 2: So dé hoat dong va cdc cong nghé ciia hé thong

3. Xay dung hé théng tw déng trich xuat
thong tin bé mit ving anh hwéng ngap lut

Hé thdng duoc xay dung véi chic niang
theo doi ngap lut: Module nay st dung dir liéu
dau vao la anh Sentinel 1 lay tir Google Earth
Engine, ngoai ra con két hop vai cac dir ligu
DEM, dat néng nghiép, dan sé tir Google
Earth Engine cung cdp. K&t qua caa module
nay s& cho ra céc 16p dit liéu vé anh vé tinh
trudc khi ngap, anh sau khi ngap, vung ngap,
l6p dat ndng nghiép bi anh huong (kém dién
tich), 16p dan sé bi anh huong (s6 luong
nguoi). D liéu sau khi duoc phan tich sé cho
phép ngudi dung tai vé dudi dang shapefile.

P g

Hinh 3: Két qua sau khi cﬁc_zy chiec nang theo
doi ngdp lut trén WebGlIS tai tinh Ha Tinh
trong thoi gian thang 7 nam 2022
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Hinh 3 md ta két qua hé théng chay voi
module theo ddi ngap lut véi vi du tai tinh Ha
Tinh trong khoang thoi gian thang 7 nam
2022. Két qua hé théng cho thay dién tich
ngap 1a 4827 ha dwoc biéu dién bang mau
xanh nuéc bién trén ban do va trong bang cha
giai. Khéng c6 dién tich dit néng nghiép bi
anh huang va dan sé bj anh huong bai ngap 1a
3925 nguoi. dugc thé hién tai cac khu vuc co
mau vang, cam va do trén ban dd.

4. Két luan

Nghién ctru da dua ra gidi thiéu phuong
phap st dung Google Earth Engine dé tro gitp
theo ddi ngap lut va phan loai cac d6i tuong
trén 2 tu liéu anh vé tinh Sentinel 1 va 2.
Nghién ctru nay da xay dung hé théng cho
phép ngudi ding ¢ thé thuc hién cac theo doi
tai nhiéu khu vuc khac nhau trén 1anh thé Viét
Nam tai cic khoang thoi gian khac nhau,
ngoai ra dit liéu sau khi phan tich cling duoc
hé thong cho phép nguoi ding tai vé hoic luu
trir vao co so dir liéu phuc vu cho cac phan
tich chuyén sau hodc lam co s& so sanh, ddi
chiéu vai thuc dia.

Nghién ciu con ton tai mot s6 han ché
nhu méi danh gia dugc d6 chinh xac cua chic
nang phan loai ddi twong trén anh vé tinh; cac
chirc nang giam sat ngap lut chua dugc danh
gia va sé dugc dé tai thuc hién trong giai doan
van hanh va so sanh vai dir liéu thu thap tuo
thuc dia (cbng viéc nay duoc thyc hién trong
mot phan cua dé tai “Nghién ctu, xay dung
cdng nghé trich xuét tu dong thong tin bé mit
viing anh huéng caa bio, ngap lut, truot 1& dat
d4, 1t bun da va 1ii quét tir dir liéu vién tham
phuc vu du bdo, canh bao thién tai” ma sb
TNMT.2022.02.22). Ngoai ra, dir liéu vé dat
nong nghiép, dan sé duoc thu thap tir anh
MODIS do Google Earth Engine cung cip nén
chi dua ra dugc so bd Cac anh hudng cua ngap

lut tro' gitp mot phan cho cac nha quan 1y ra
quyét dinh, quy hoach ndng nghiép, dan cu tai
céac vung bi ngap.O

Loi cam on
Céc téc gia ghi nhan nhitng dong gbp cua dé

tai ma s TNMT.2022.02.22 di cung cp dit liéu
thuc nghiém gitp hoan thién nghién cuu.

Tai liéu tham khao

[1]. Hafsah Fatihul IImy, M. R. (2021).
Application of Machine Learning on Google
Earth Engine to Produce Landslide
Susceptibility Mapping (Case Study: Pacitan).
IOP  Conference Series: Earth and
Envirnmental Science.

[2]. Muhammad Fawad Akbar Khan, K.
M. (2021). Mapping Allochemical Limestone
Formations in Hazara, Pakistan Using Google
Cloud Architecture: Application of Machine-
Learning Algorithms on Multispectral Data.
ISPRS International Journal of Geo-
Information.

[3]. Teodora Mitroi, K. F. (2021). AGU
Fall Meeting . Puoc truy luc tir Identifying
landslides using SAR, DEMs, optical
imagery, spatial texture and machine learning
in Google Earth Engine:
https://agu.confex.com/agu/fm21/meetingapp
.cgi/Paper/960785

[4]. Tran Van Anh, T. H. (2021). Xac dinh
dién tich ngap lut mién trung nam 2020 va
danh gia dén I6p phi st dung dat dya trén nén
tang google earth engine. Hgi ngh; khoa hoc
quéc gia vé cong nghé dia khdng gian trong
khoa hoc trdi ddt va méi truong.

[5]. V6 Qubc Tuin, B. H. (2018). Phat
trién thuat toan giam sat 1 Iyt viing dong bang
séng Ciru Long dya vao nén tang Google earth

44

TAP CHI KHOA HOC PO BPAC VA BAN DO SO 54-12/2022



Nghién cizu - Ung dung

engine. Tap chi khoa hoc triong Bai hoc Can  earth engine trong nghién ciru 1 lut tinh Bong
Tho, 29-36. Thép, ha luu song Mé Cong. Tap chi khoa hoc

[6]. Vi Hitu Long, N. V. (2018). Ung V@ ©0ng ngh¢ thuy loi.Q
dung cong nghé dién toan dam may google

Summary

Research on the application of the Google Earth engine platform and TurfJS spatial
analysis library in rapid monitoring of flooded areas in Vietnam

Nong Thi Oanh, Dinh Bao Ngoc, Pham Quang Hien
Hanoi University of Mining and Geology

Tran Tuan Ngoc

National Remote Sensing Department

Flooding is becoming a concern of many localities across the country. In order to provide
a solution to effectively limit the damage of the above-mentioned natural disasters, the article
has proposed a technological process and built a system using the Google Earth engine to collect
and analyze data on Sentinel 1 multi-temporal remote sensing images. The result after analysis
is the flood map and supporting assessments to estimate the damage caused by the flood. The
system is built on a completely free NodeJS platform; System data is collected from the Google
Earth engine; the PostgreSQL database management system is used for storage, and Mapbox is
used for visualization.O

Keywords: Flood, Google Earth Engine, Sentinel-1, NodeJS,PostgreSQL,
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