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NGHIEN CUU NEN TANG GOOGLE EARTH ENGINE
PHUC VU XAY DUNG HE THONG XAC PINH CAC VI TRI
SAT LOPAT TU DU LIEU VIEN THAM PA THOI GIAN

PINH BAO NGQC®, NONG THI OANH®, PHAM QUANG HIEN®
TRAN TUAN NGQC®, LE NGQC XUYEN®
DTreong Pai hoc Mo Dia Chdt
@Cyc Vién tham Quac gia

Sat l¢ ddt dang dan tr¢é thanh mét trong nhizng logi hinh thién tai nguy hiém, khong nhiing
de doa tryec tiép téi tinh mang con nguwéi ma con dnh hieong truc tiép téi méi trwong va kinh té
x& hi. can phdi c6 mét giai phap hiéu qud dé giam thiéu mize dé thiét hgi do tai bién thién
nhién, trong bai b4o nay nhém tac gia da dé xudt quy trinh cng nghé va xay dung hé thong
trén cong nghé WebGIS siz dung Google Earth Engine dé thu thdp va phan tich di liéu trén
anh vién tham Sentinel 2 da thoi gian dé xdac dinh c&c vi tri sat |6 ddt, dong thoi dwa ra cdc
danh gid hé tro wéc tinh thiét hai do sat 16 ddt gay ra. Hé théng dioc xay dung trén cac cong
nghé nguon mé nhu NodeJS, co sé dit liéu heu trit trong hé quan tri co so dir ligu PostgreSQL;
cac phép phan tich dnh duroc thurc hién trén bg thur vién cia google earth engine. Hé thong cho
phép ngueoi sir dung c6 thé lira chon viing phan tich, khoang thoi gian va dwa ra két qua 1a céc
khu viec sat I kém béo céo mét cach nhanh chong, tiét kiém thoi gian hon so véi Véi cac buéc
xir Iy truyén thong.

Tir khoa: Sat |6 dat, Google earth engine, Sentinel 2, Vién tham.

1. Pit van aé

Véi dic diém nudc ta co nhiéu khu vuc doi
nui nén cac thién tai nhu sat 16, 1t quét tai cac khu
vue nay thuong xuyén dién ra va gay ra hau qua
I6n vé mit kinh té cling nhur con ngudi cho nhiéu

giup viéc phat hién, phan vung cac khu vuc co
nguy co sat I&; Vién tham trg thanh mot cong
nghé dang dwoc nhiéu nha nghién ctu sir dung
cho cong viéc trén. Vai thé manh c6 thé giam
sat cac dbi tuong trén bé mat trai dat vai dién

dia phuong trén ca nude. Diéu do dan téi phai co
mot cong cu cho phép phét hién, danh gia thiét
hai va phan viing sat |6 nham trg gitp cac nha
quan ly trong viéc quy hoach ha tang giao thdng,
xay dung cac khu dan cu cach xa cac ving co
nguy co sat 16 cao.

Hién nay c6 rat nhiéu céc nghién cuau trg

tich rong (210 km vai anh Sentinel 2 canh
anh), nhiéu do6 phan giai anh (0,5 m anh
geoeye, 3 m véi anh VNRed Satl, 10 m dén
60 m vaéi anh Sentinel), quan sat trong moi
diéu kién thoi tiét (anh sentinel 1 SAR khong
bi anh huang boi may va mua) cho phép vién
tham tro thanh céng cu hiu ich trong viéc
cung cap di liéu phuc vu xac dinh, phan ving
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cac khu vuc c6 nguy co sat 6.

Véi nhitng thé manh nhu trén nhung cong
nghé vién tham truyén théng van ton tai cac
van dé nhu mét rat nhiéu thoi gian trong viéc
thu thap do liéu va xu ly, phan tich dur liéu
bing cac phan mém chuyén dung. Dé khic
phuc cac yéu diém d6, Google da cung cap
nén tang Google Earth Engine, nén tang nay
cho phép céc nha nghién ctiu c6 thé truy xuat
maot kho dit liéu anh vién thadm véi nhiéu loai
khac nhau nhu Landsat, Sentinel, MODIS,
vv... v6i nguon tu liéu méi nhat. Ngoai ra,
Google Earth Engine con cung cip céc bo thu
vién cho viéc phan tich céc dir liéu anh bang
cac thuat toan truyén théng hay céac thuat toan
hoc may (machine learning) hoac hoc séau
(deep learning) tro gitp dac luc cho cac nha
nghién ctu. Google Earth Engine con cung
cip cac APl (Application Programing
Interface) cho phép cac nha lap trinh xay dung
cac ing dung website dua trén kho tu liéu va
cac thu vién xa ly anh san cd. Mic du vay,
Google Earth Engine van ton tai mot s6 nhuoc
diém nhu han ché tich hop cac bo thu vién
phan tich khong gian khac trén nén tang cua
minh, diéu d6 dan téi kho khin trong mot sb
phan tich.

Di c6 mot s6 nghién ciru sir dung Google
Earth Engine trong quan trac va phat hién sat
|6 d¢at nhu: nghién ctru xac dinh ban ¢6 muc
d6 nhay cam voi sat 1o déat dwa vao ky thuat
hoc may Random Forest v4i hon 1000 diém
ldy mau dé xac dinh cac vi tri c6 yéu t6 nhay
cam dan téi sat 16 dat vai d6 chinh xac cua két
qua xac dinh cac diém co6 nguy co sat 1o [én
t6i 94% (Hafsah Fatihul llmy, 2021). Mot
nghién ctru khac cling sir dung cac phuong
phap hoc may trong Google Earth Engine la
random forest voi ngudn dit lidu dau vao 1a
anh Sentinel 1 va 2 két hop véi dir liéu dia

hinh DEM cho ra ban dd cac diém sat 16 véi
d6 chinh xac I1én t&i 85% (Teodora Mitroi,
2021). Céc nghién ciu trén cho thiy kha nang
ung dung Google Earth Engine trong viéc xay
dung hé théng theo dbi sat 16.

Véi cac nghién ctru trén c6 nhuoc diém 1a
thiéu tinh linh dong vé khoang thoi gian theo
ddi sat 1¢; tap trung pham vi vao khu vyc nhat
dinh; tinh tng dung cua nghién ctru chua cao
khi chi dung lai & murc @6 dua ra phuong phap
va thue nghiém tai mot khu vue déng thoi dua
ra cac bao c4o khuyén nghi; nguén dit liéu dau
vao cua phan tich dya chu yéu tir kho tu liéu
cia Google chua s dung dén cac dir liéu
khong gian tir phia nguoi dung nhu hién trang
st dung dat, dan cu, vv... dan tai tinh thoi su
cua viéc thdng ké, phan tich chua cao; chua
cung cap bd cong cu theo ddi sat 16 cho céc
nha quan ly.

Tu nhirng phén tich trén, nhém tac gia da
dé xuat xay dung hé thdng WebGIS cho phép
phét hién, danh gia sat 16 dat trén nén tang
NodeJS cho phép tich hop Google Earth
Engine API véi bo thu vién Turf)S cho thu
nhan, phan tich khdng gian trén anh vé tinh.
Dit liéu khéng gian khac cua hé thong nhu cac
I6p thuy van, giao thong hay dan cu, cac dir
liéu sau khi phéan tich dugc luu trixr trong hé
quan tri PostgreSQL. Can luu trit cac di liéu
sau khi phén tich do sat |6 kho dy doan nhung
cé tinh lap lai tai nhirng vi tri da tirng xay ra
nén dit liéu s& cho thdy nhitng khu vuc bi tiém
an nguy co. Véi co sé dit liéu nay két hop céc
phuong phap nghién ciru truyén thong s& 1a
nén tang thiét yéu cho nhitng nghién cau
chuyén sau vé sat 1o, quy hoach phéat trién
trong tuong lai. Trong khi, cac dir liéu séng
sudi gitip xac dinh sat 1¢ do 1 quét hay tai cac
khu vuc giao thong suon nui.

2. Phuong phap nghién ciru
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2.1. Phwong phdp theo doi sat |6
Viéc theo doi sat & duoc thuc hién trén hé
théng website thong qua Google Earth Engine

APL Phuong phap sir dung dé phét hién sat &
thong qua viéc xac dinh sy khéc biét vé chi sb
thuc vat dNDVI.

Anh vé tinh
Sentinel 2

l

Lwa chon hodc vé viing
nghién ciru trén ban do

v

La chon khoang théi gian la‘
anh sentinel 2 sat 1ot

l

Tinh chi sb thye vt NDVI

¥

La chon khoang thai gian Ia‘
anh sentinel 2 sau sat 1&*

l

Tinh chi sé thwe vit NDVI

¥

Tinh chi s6 khac biét vé thie vit
NDVI

Bin db sat 1

Hinh 1: Quy trinh theo déi sat lo

Quy trinh dugc thuc hién vai dir liéu anh
sentinel 2A véi cac bude chinh gdm: (1) Lua
chon vung nghién cuu; (2) Lya chon anh truéc
va sau khi sat 16; (3) tinh toan chi s6 thuc vat
NDVI trén tung anh; (4) tinh toan sy khac biét
vé NDVI giita 2 anh; (5) dua ra ban d6 cac vi
tri sat 1.

2.2. Xay dung va thiét ké h¢ thong theo
doi sat 1& trén nén ting WebGIS si dung
Google Earth Engine

Hé thong duoc xay dung trén méi truong
Website vai hé quan tri co so dit liéu sir dung la
PostgreSQL. Lap trinh va moéi truong tich hop
Google Earth Engine API sur dung thu vién
Express cua NodeJS; Viéc truc quan hoa dir liéu
trén ban do st dung thu vién Mapbox JS.

Google Earth Engine API duoc stir dung

cho viéc thu thap cac ngudn dix liéu tir google
nhu anh vé tinh Sentinel 2 theo khoang thoi
gian ngudi dung lya chon; Dit liéu vé cac diém
dan cu va song sudi duoc thu thap va dua vao
hé thong dang shapefile va duoc luu trir trong
h& quan tri co so dir li¢u PostgreSQL.

Hé quan tri CSDL PostgreSQL cho phép
ngudi dung luu trir cac dir liéu khong gian dé
sir dung cho viéc phan tich anh huéng cua sat
l& trén hé thong

Hé théng sir dung NodelS véi thu vién
express cho viéc két ni Google Earth Engine
API véi cac b thu vién phan tich khdng gian
nhu Turf]S phuc vu xac dinh vung giao nhau
anh huong cua ngap lut véi dan cu hodc dat
nong nghiép; Mapbox JS cho viéc tryc quan
hoa dix liéu ban d6 trén nén website.
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Dir lidu dau vao ciia hé thong:

Nghién ciru

STT Tén dir liéu binh dang
1 Anh Sentinel 2A Geotiff tir Google Earth Engine
2 Diém dan cu Shapefile (point) do ngudi ding cung cap
3 séng, sudi Shapefile (polyline) do ngudi diing cung cap

Dir liéu diém din
o, s6ng sudi

|

@ mapbox

Hé quan tri CSDL PostgreSQL

e
L

NodeJS
(express)

. B . Xudt bo cio thing
Bin d6 theo di trwgt 1 Xuit bao cio thong

1/

Theo doi trugt 1d 4[

keé trwgt 1§

Xuat dir Liéu trwegt
1& dang shapefile

Hinh 2: So d6 hoat déng va cdc cong nghé ciia hé thong

Hé théng gom céc chirc nang chinh nhu sau:

(1) Thé hién vj tri cac diém co kha ning
do sat 16 trén nén anh vé tinh sentinel 2A.

(2) Theo d6i sat lo: Modul nay c6 chac
nang xac dinh céc viing sat 1¢. Vi dé tai ngoai
xac dinh céc vung sat 16 con phan loai sat |6
do 1ii quét hay sat 16 do céc yéu td khac. Dé
xéc dinh sat 16 do 1& quét dé tai sir dung bo thu
vién TurfJS dé phan tich khdng gian vi tri cac
viing sat 16 ¢6 gan cac khu vuc sdng subi hay
khong. Dit liéu sau khi dugc phan tich sé cho
phép ngudi ding tai vé dudi dang shapefile.

+ Dit liéu cac diém dan cu duge dua vao
dang diém (point) sau d6 dugc xac dinh pham
vi bang viéc buffer diém voi ban kinh 500 m,

Diz ligu ra cia hé théng:

viéc xac dinh cac diém dan cu c6 bi anh huong
boi sat 16 hay khéng sé théng qua viéc tinh
toan su giao nhau gitta vung sat 16 duoc phat
hién va ving dan cu duoc buffer.

+ Viéc xac dinh céc vi tri sat |6 c6 phai do
10 lut hay khong dugc xac dinh nhu sau: Dir
liu dau vao cua hé thong 1a sdng sudi dang
duong (polyline) dang shapefile s& dugc xac
dinh c6 giao cat véi ving sat 1o hay khong.
Néu c6 giao cit s& dwa ra vi tri cac diém sat 16
0 kha nang do Ia lut.

(3) Béo céo, théng ké: cho phép xuat bao céo
thong ké dién tich cac vi tri c6 kha ning sat lo
theo ranh gigi hanh chinh cip huyén va cho phép
ngudi ding tai vé& dudi dang file excel.

STT Tén dir liéu

Mo ta

1 | Ban do cac vung ¢ nguy co sat o

Vi tri c&c vung sat lo trén anh vé tinh

2 | Vung sat o

Shapefile (polygon) cho phép ngudi dung
download vé

3 | Béo cao thong ké

Excel thong ké di¢n tich vung c6 kha néng do sat
16 theo ranh gigi cap huyén
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3. Két qua Nam. Tuy nhién, trong bai bao nay nhom tac

Hé théng cho phép xéc dinh cac vi tri trupt  9id 1y dan ching két qua cua hé théng voi
|6 trén pham vi cac Tinh toan lanh thd Viet tinh Ha Tinh.

Diz ligu dau vao cia hé thong

Tén dir li¢u Pinh dang
q Khoang thoi gian lay dé tinh toén:
1 | Anh Sentinel - Anh tru6c: tir 1 dén 30 thang 6 nam 2022.
2A - Anh sau: tir 1 dén 30 thang 7 nim 2022.
2 | Diém dan cu Shapefile (point) do ngudi diing cung cap
3 | Séng, sudi Shapefile (polyline) do ngudi ding cung cap

Anh truée theo déi sat 16 (1) Anh sau theo déi sat 16 (2) Vi tri va khoanh viing sat 16 (3)

Hinh 3: Anh vé tinh trude, sau va két qua phén ving khi theo doi sat 16

. Xemdnhvétinh  Theo doi 10 iut Phon logl adi brung satls Qungent ding Qi

Hinh 4. Sau khi chay chirc nang phat hién va theo doi sat lo

Két qua chay chtic ning theo di sat I6  khi theo ddi sat 16 7-2022 véi cac ving mau
duoc thuc hién vai tinh Ha Tinh véi thoi gian  trang trén anh sé 3, hinh 3 thé hién céc ving
trdc khi theo di sat ¢ lathang 6-2022 vasau  sat 16 tai khu vuc theo ddi.
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Hinh 5: Bdn do vi tri cdc viimg c6 kha nang sat 16

Céac diém co6 kha nang sat 16 dugc xac
dinh boi cac vling mau vang trén ban do, cac
vung duoc chi boi cac mii tén mau do. Piém
cham do trén ban do 1a khu vuc sat & c6 kha

nang do 1a gay ra. Dir liéu sau khi dugc phén
tich s& dugc két xuat thanh bao céo va cho
phép ngudi ding cé thé tai vé dudi dang file
excel nhu hinh bén dudi.

STT | Tén huyén | Didn tich trugt 18 (HA) | Tén tinh

1 Hugng San 62682084
2 Ky Anh 42065040
3 Mghi Xubn 17185804
4 Thach Hi BEG50TY
5 Vi Quang 424055593
& e The 1] Hi Tinh
7 Can Lie 12317080
& | Chm Xuyén 13348254
) Hi Tinh 1]

10 | Héng Link 4]

11 | Hugng Khé TO626352

Hinh 6: Chitc ndng bdo cdo théng ké cdc vimg cé khd ndng sat 16 theo ranh gidi Huyén
(Bang théng ké trieot 16 tinh Ha Tinh giai doan tir thang 6 dén thang 7 nam 2022)

4. Két luan

Nghién ctru da dua ra gidi thiéu phuong
phéap sir dung Google Earth Engine dé trg gidp
theo doi sat 1¢ trén tu liéu anh vé tinh Sentinel
2. Nghién ctru nay di xay dung hé thong cho
phép nguoi ding cd thé thuc hién cac theo doi
tai nhiéu khu vuc khac nhau trén lanh tho Viét

Nam tai cac khoang thoi gian khac nhau,
ngoai ra dit liéu sau khi phan tich cling dugc
hé thdng cho phép ngudi dung tai vé hoic luu
trir vao co s& dir liéu phuc vu cho cac phan
tich chuyén sau hodc lam co so so sanh, doi
chiéu véi thuc dia.

Nghién ciu con ton tai mot sé han ché
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nhu chirc ndng giam sat sat 16 chua dugc danh
gia va s& duoc dé tai thuc hién trong giai doan
van hanh va so sanh vai dir liéu thu thap tu
thuc dia (cong viéc nay duoc thuc hién trong
mot phan cua dé tai “Nghién ctru, xay dung
cdng nghé trich xuat ty dong thong tin bé mat
viing anh huéng cua bdo, ngap lut, sat 16 dat
da, 1t bun da va i quét tir dir liéu vién tham
phuc vu du bdo, canh bao thién tai” ma sb
TNMT.2022.02.22).O

Loi cadm on

Céc tac gia ghi nhan nhimg déng gop ctia dé
tai ma s TNMT.2022.02.22 d4 cung cap di liéu
thuc nghiém gitp hoan thién nghién cau.
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Research on the Google Earth Engine platform to build a system to identify landslide
locations from multi-temporal remote sensing data
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Landslides are gradually becoming one of the most dangerous types of natural disasters,

not only directly threatening human life but also directly affecting the environment and socio-
economy. There needs to be an effective solution to minimise the damage caused by natural
disasters. In this article, the authors have proposed a technological process and built a system
based on WebGIS technology using Google Earth Engine to collect and analyse data on multi-
temporal Sentinel 2 remote sensing images to identify landslide locations and provide
assessments to support damage estimates caused by landslides. The system is built on open-
source technologies such as NodeJS, a database stored in the PostgreSQL database management
system; Image analyses are performed on the Google Earth engine library. The system allows
users to select the area and time to analyse and quickly produce results of landslide areas with
reports, saving more time than traditional processing steps.O

Keywords: landslide, Google Earth Engine, Sentinel 2, remote sensing.
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