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ABSTRACT

Mapping flood extent plays an important role in flood preventing activity,
however, mapping flood using remote sensing traditional approaches has
many limitations such as data sources and processing time. The study was
conducted to assess the applicability of the Google Earth Engine platform
in mapping a flood extent in the Mekong Delta from 2015-2017. The study
has developed the threshold value and change detection approach to
determine the flood extent using 20 Sentinel-1 images during the flooding
season in 2015 and 2017. In comparison to 2015 and 2016, the results
showed that the 2017 flood extent was the largest with 900,000 hectares
in October. The analysed result showed that there was high correlation
between monthly flooded area and water level measured at Tan Chau
(Tien River) and Chau Doc stations (Hau River). This first study showed
promises of applying Sentinel-1 data for flood monitoring in the Mekong
Delta.

TOM TAT

Xay dung ban d6 hién trang ngdp li dong vai tro quan trong trong cong
tic dé phong ngap lii, tuy nhién viéc xur Iy anh vzen tham su dung phuwong
phdp xir Iy truyén thong ton tai nhiéu han ché vé nguon dir liéu anh, thoi
gian xit ly. Nghién ciru nay dwoc thyc hién nham déanh gid kha nang ung
dung nén ting Google Earth Engine (GEE) trong thanh ldp ban do hién
trang ngdp li ving Bong bang séng Ciru Long tir nam 2015 dén 2017.
Nghién civu dd phat trién phwong phdp ngwéng gid tri va danh gid sie thay
doi ngudong gia tri cua 20 b dir liéu danh Sentinel-1 dé xac dinh hién trang
ngdp lii & 2 thoi diém 2015 dén 2017 dwa trén nén ting GEE. Két qua
nghién cieu cho thdy dién tich ngdp Iii nam 2017 la Ién nhat so véi nam
2015 va 2016 véi tong dién tich la 900.000 ha vao thang 10. Két qua phdn
tich cho thdy ¢6 méi twong quan cao giita dién tich ngdp lii timg thang &
Pong bang séng Ciru Long véi s6 liéu quan trac thity van tieng thang tai
hai tram Téan Chéu (trén song Tién) va Chdu Poc (trén song Hdu). Nghién
cieu nay la nghién ciru dau tién ap dung dir liéu Sentinel-1 dé theo déi li
& Pong bang séng Cieu Long va cho thdy két qua rat kha quan.

Trich dan: V& Qudc Tuan, Pang Hoang Khai, Huynh Thi Kim Nhén va Nguyen Thién Hoa, 2018. Phat trién
thuat toan giam sat 1ii lut ving Dong bang song ctru Long dua vao nén tang Google Earth Engine.
Tap chi Khoa hoc Trudng Pai hoc Can Tho. 54(9A): 29-36.
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1 GIOI THIEU

Ddng bang séng Ciru Long (PBSCL) 14 ving ha
lwu séng Mekong trudc khi d6 ra bién Pong, 1a noi
d& bi ton thuong boi cac hién tuong thoi tiét ty nhién
nhu 1{ lut va han han, bio td bt thuong. Héng nam,
DPBSCL ¢6 khoang 1,4 tri¢u ha bi ngap lut vao nam
&t nho va khoang 1,9 tri¢u ha vao nam 1d 16n, thoi
gian ngap Iyt tir 3 dén 6 thang (Lé Anh Tuan, 2009).
Trong nhiing thap nién gan day, PBSCL da va dang
ganh chiu nhirng tac dong kha manh mé do bién d6i
khi hau va nudc bién dang, trong d6 lii c6 nhimng
bién dong ngay cang 16n giita nam 1ii 16n va 1i nho,
bdo nhiéu va manh hon, han han nghiém trong hon,
chay rimg, sat 16 b song, t6 16¢, triéu cuong, ... xuat
hién ngay cang nguy hiém hon. Viéc theo ddi dién
tién 1ii theo thoi gian 1a rat can thiét nham giup cho
nhitng ngudi ra quyét dinh ndm duogc thong tin ciing
nhu theo ddi dién bién Id lut theo thoi gian, dé dua
ra cac chinh sach thich hgp trong thoi gian téi.

Céc phuong phap xir Iy anh vién tham dé gidm
sat tinh hinh ngédp Ii dugc thyc hién trén cac phﬁn
mém ENVI, eCognition,...(Blasco et al.,, 1992;
Moder et al., 2012).trong mét giai doan thoi gian
cho ving PBSCL dem lai két qua kha quan. Tuy
nhién, nhitng han ché vé nguén di liéu anh, k¥ thuat
xir Iy va giai doan anh ton nhiéu thoi gian thyc hién,
ddc biét 1a nhitng vung nghién ctru rong 16n nhu &
PBSCL. Thoi gian gan day, Google Earth Engine
(GEE) dugc gidi thiéu la mét nén tang xur 1y khong
gian dia 1y dua trén dit liéu dam may tién tién nhat
trén thé gidi (Gorelick er al., 2017) duoc cung cap
mién phi c6 thé khic phuc dugc nhiing khuyét diém
vé dir liéu va téc d6 xtr Iy ma phuong phép xir Iy anh
truyén thong gap phai. Bo dir liéu ciia GEE bao gdbm
hon 40 nam hinh anh quan sat trai dat trong lich st
dén hién tai va khong ngimg cap nhat vé sé luong
va chit luonghinh anh ngay ca dir liéu Radar
(Gorelick et al., 2017). Vi vy nghién ctu “Phat
trién thuat toan giam sat Iii lut ving PBSCL dya vao
nén tang GEE” duoc thuc hién nhiam tim ra phuong
phap theo ddi 1 tdi wu va it ton thoi gian trong thoi
gian toi.

2 PHUONG PHAP NGHIEN CUU

2.1 Phuwong phap thu thép s6 liéu

Ngudn dir liéu thu thap gdm: (1) Tu liéu anh vién
tham: Anh Radar (Radio Detection And Ranging)
Sentinel-1 (d6 phan giai 20 m x 20 m) dugc thu thap
toan vung PBSCL nam 2015,2016 va 2017; (2) Ban
d6 ranh gi¢i hanh chinh ving DPBSCL; (3) S6 li¢u
muc nude cao nhét tai hai tram Tan Chau va Chau
DPdc vao giai doan mua 1ii theo ting thang tir thang
6 dén thang 12 cta cac nam 2015, 2016, 2017 duoc
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thu thap tir website http://ffw.mremekong.org/ cua
Uy ban séng Mekong.

2.2 Phuwong phap giii doan anh bing nén
tang truc tiep GEE

Str dung ngdn ngir 1ap trinh JavaScript thuc hién
tryc tiép trén nén trang web cia GEE
(https://developers.google.com/earth-engine). Bao
gom cdc cong viée khai bao 1énh dé dwa dit liéu anh
vao nén tang, xur 1y anh, phén tich anh, hién thi két
qué va xuét két qua. Tuy theo muc tiéu nghién ctru
ma co6 nhitng phan tich anh khac nhau. Trong nghién
clru nay, phuong phap ngudng gia tri cia nhitng
pixel sau (pixel co li1) dugc so sanh véi gia tri cia
nhiing pixel trudc (pixel khong 1i). Sy khac biét nay
s€ tach ra dugc nhiing pixel ngdp thuong xuyén
(s6ng rach, ving dat ngap nudc), va nhimg pixel bi
ngép that sy do 1i. Trong GEE Code Editor, dir li¢u
raster c6 thé dugc thé hién dudi hai dang ddi tuong
1a d6i twong anh va tap hop anh:

—  Anh: dit lidu raster duoc biéu dién duéi dang
dbi twong anh trong Earth Engine. Mot ddi tuong
anh thé hién mot anh raster doc lap, vi du mét canh
anh Sentinel 1 dugc thu nhan trong mot ngay nhat
dinh.

— Téap hop anh: 12 mét tap hop hodc nhém cac
anh. Vi du tap hgp anh Sentinel 1 ¢6 dang ma ID:
'COPERNICUS/S1_GRD' gdém toan bo cac anh
Sentinel 1 duoc thu nhan duoc t6i thoi diém hién tai.
Nhimng tip anh rit co ich cho phan tich theo thoi
gian.

Thuit toan thanh lap ban do lii bing GEE:

— Nhép bd dir li€u anh Sentinel-1 va vung
nghién ctru vao GEE

Nhap bg dit liéu anh bé’mg cach nhap 1énh goi ma
ID anh Sentinel-1, day 1a anh Radar, d¢ phan giai 20
m va thoi gian 1ap 1a 12 ngay cho toan vung nghién
cltu, va anh nay khong bi anh hudng bdi may. Ma
anh Sentinel-1 trong nghién cru nay c6 tén
“COPERNICUS/S1_GRD”, nghién ctu st dung
phan cuc VV nhim phan anh tot nhat sy hién dién
cua lii (Blasco et al., 1992).

Dé dua dir liéu Shapefile ving nghién ctru vao
nén tang GEE, trudc tién phai chuyén dir liéu
Shapefile cua vung nghién ctru (PBSCL) vao dinh
dang KML trén ArcGis, tir d6 tai dit liéu vao cong
cu Google Fusion Tables (Mt dang dich vu dir li¢u
duogc Iuu trir trén web duge cung cip bai Google),
sau do st dung ID cia KML trén Google Fusion
Tables dé két ndi voi nén tang GEE.
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“1HuDVSZb5SOHJVQbNYOhAbx AH108LGO3L
Ux14jgZt”

— Loc anh theo vung nghién ctru va thoi gian
nghién cliru

Sau khi tai dir liéu Shapefile viing nghién ctru va
tap hop dir li¢u anh Sentinel-1, tién hanh loc dit liéu
anh vé tinh theo viing nghién ctru dé giam bt thoi
gian x1r Iy anh. St dung doan code khai bao:

// Dinh nghia vung nghien cuu ket noi tu Fusion
Tables

Var me =
ee.FeatureCollection('ft: IHUDVSZb50OHIVQbNY
OhAbx AH108LGO3LUx14jgZt");

Trén co so khai bao bién d€ nap ranh gidi vung

File Edit Tools Help = Rows 1 i Cards 1 9 Map of geometry ~
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nghién ciru qua ma két ndi tir cong cu Google Fusion
Table, ma ving nghién clru:
“1HuDVSZbSOHJIVQbNYOhAbx AH108LGO3L
Ux14jgZt”

// Loc anh theo vung nghien cuu

var collection =
ee.ImageCollection(COPERNICUS/S1_GRD") filt
erBounds(me)

filter(ee.Filter.listContains('transmitterReceiver
Polarisation', 'VV")).select('VV");

// Loc anh theo thoi gian nghien cuu

Var before = collection.filterDate('2015-03-01',
'2015-03-30").mosaic();

var after = collection.filterDate('2015-12-01",
'2015-12-30").mosaic();
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Hinh 1: Dir li¢u dang vector két ndi véi cong cu Google Fusion Table

+ Dinh nghia gia tri trudc va sau khi ngap

Dit bién before duoc xem 1a dai dién cho thang
khong ngép (thang 3).

Dit bién after dugc xem 1a dai dién cho thang bi
ngap (thang 12).

Sau d6 khai bao code dé dinh nghia viing ngap
tr 02 bién da khai bao phia trén.

// Threshold smoothed radar intensities to
identify "flooded" areas.

var SMOOTHING_RADIUS = 100;
var DIFF_UPPER THRESHOLD = -4;

var  diff smoothed = after.focal median
(SMOOTHING_RADIUS, 'circle', 'meters')

.subtract(before.focal median(SMOOTHING _
RADIUS, 'circle', 'meters'));

var  diff thresholded =
(DIFF_UPPER THRESHOLD);

diff smoothed.lt
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— Hién thi 1én ban d6

Sau khi két qua thuat toan da hoan thanh, tién
hanh the hién vung ngép trong vang hién thi két qua
xtr ly anh vién tham trén nén Web cuia nén tang GEE.

Map.addLayer(diff thresholded.updateMask(di

ff thresholded).clip(me), {palette:"0000FF"},'flood
ed areas - blue',1);

Vi trong qua trinh xt Iy anh dugc thuc hién trén
b6 dit lidu anh chup trong thang, do d6 dé han ché
thoi gian tai vé may tinh thi cn sir dung code giam
dung lugng anh.

Dit tén bién giam dung lwong b anh 1a
“medianl”.

// Reduce the collection with a median reducer.

var medianl =
diff thresholded.reduce(ee.Reducer.median());

—  Xuét két qua ra dé bién tap ban do
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Dé tién loi cho viéc bién tap ban dd ngélp‘ lut clng scale: 20
nhu trich loc dién tich ngap theo timg tinh bang phéan 1)
mém ArcGIS, vi vy két qua xtr Iy anh trén nén tang

GEE duoc xuat ra anh vao Google Drive. Trong do:

+ image: Anh duoc xuat (két qua).

//Export the image . T S £
xp & + description: Tén cua dit li¢u két qua dugc xuat

Export.image.toDrive({ ra.
image: medianl, + maxPixels: Khuén dang luu trir.
description: "floodmonth", + region: Viing xuét dit liéu anh.
maxPixels: lel3, + crs 1a khai bao hé toa d¢ dir liéu anh.
region:geometry, + scale 1a khai bao kich thudc pixel anh.

crs: 'EPSG:32648',

THU THAP TAI LIEU
- Bin dd

- Sb lidu béao cdo

- Tai liéu ¢6 lién quan dén GEE

Google Fusion

NHAP DU LIEU VAO GEE
- Dit liéu anh Sentinel 1 “COPERNICUS/S1_GRD*
- Dit liéu vung nghién ciru (PBSCL)

v

LQC ANH THEO VUNG VA THOI GIAN NGHIEN
cuu
- Vung: BPBSCL
- Thoi gian: Nam 2015, 2016, 2017

v

PHAN TiCH ANH
- Chi s0 nudc tai thang khong ngap
- Chi s0 nudc thang bi ngap

‘1‘ S6 liéu thu thap
Phuong phap thir sai
TINH CHI SO NGUONG NGAP

v

XUAT DU LIEU

S6 licu quan tréc tai hai tram
Tan Chau va Chau Boc

DANH GIA PO TUONG QUAN

BAN PO NGAP VUNG DBSCL
QUA CAC NAM 2015, 2016, 2017

Hinh 2: So' d6 nghién ctru
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3 KET QUA VA THAO LUAN tang GEE. MJi ban do tiéu biéu cho mirc df va dién
’ tich ngép trung binh moi thang cua vung nghién ctru

3.1 Dién tién nggp li ving PBSCL tir ndm n6i chung va ting tinh néi riéng. Su phan bb khong

2015-2017 . N Y A - e
gian va dicn bien ngap trong giai doan mua 1t cac
Nham tao co s¢ dir liéu cho phén tich va danh nam duoc the hién qua cac ban d6 hién trang ngap &
gia, ghi nhén thoi diém xuat hién 10, dien bién cua Hinh 3. Trén ban d6 ngdp 1i duoc thanh 1ap thé hién
10 va thoi diém 10 rat tmg nam, tir d6 ¢6 nhimg danh cha yéu gdm hai dbi tuong chinh 1a ving ngép 1i va
gia chinh xdc hon v€ tinh hinh dién bién 1t hang ndm vung khong ngép. Phan dién tich ngap thé hién trén
vung DPBSCL. Ban d6 dién tién ngap 1u giai doan tir ban d6 c6 mau xanh cho thiy su phan bd khong gian
thang 6 dén 12 ¢ cac nam 2015, 2016, 2017 dugc cua vung i tai khu vyc nghién ciru.
xay dyng trén co s& dir li¢u c6 dugc dua vao nén
Nam Nam Niam
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Thang

Thang

Thang

Hinh 3: Dién tién ngap ld PBSCL tir thang 10 dén thang 12 ¢ cac nim nghién ciru

DPBSCL tuan theo quy lut chung: bit dau vao cac
thang 6, 7, sau d6 ting dén va dat dinh 1 vao thang
10, rGt dan va két thuc trong hai thang cudi nam.
Dién tich ngap lii ting dan tir nam 2015 dén 2017,
tir thang 6 dén thang 11 ndm 2015 1a 1.713.584 ha,
nam 2016 1a 2.229.855 ha, ndm 2017 gay ngép
3.042.956 ha.

Két qua ban dd hién trang ngép lii cic ndm 2015,
2016, 2017 cung cap thong tin 1am co s& quan trong
trong danh gia chinh x4c dién tién 1di, ciing nhu dua
ra nhitng dy béo vé thoi gian bat dau, dat dinh va két
thtc 1i. Biéu d6 Hinh 3 thé hién dién tién 1 PBSCL
giai doan 2015 — 2017, két qua cho thay dién tién It

Dién tich (Nghin ha)
1000

500

Thang 6 Thang 7 Thang 8 Thang 9 Thang 10  Thang 11~ Thang 12

==@==Nam 2015 ==@=Nim 2016 Nam 2017

Hinh 4: Dién tién ngap li ving PBSCL giai doan 2015 — 2017

déanh gi4 tong quan hon vé& dién bién 1i va muc do
anh huong cua n6. Bi€u d6 Hinh 5 thé hién sy bién
doi dién tich ngdp nudc vao mua 1 cia mdt so tinh
DBBSCL qua céc nam 2015-2017.

) Pé dua ra nhimg dénh gia cu thé hon vé dién
bién ngdp 1t ving nghién ctru can thict phai danh gia
muc d6 ngép 1i dén ting tinh 1am co sé cho nhiing
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Dién tich (Nghin ha)
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0 III III Ill I“ TN | | —

Long An Kién Giang Cén Tho

Tién Giang Hau Giang  Bén Tre Tra Vinh

mNam 2015 ®mNam 2016 ®=Nam 2017

Hinh 5: Dién tich ngip li mdt s6 tinh @ PBSCL tir nim 2015-2017

Su thay ddi luu lugng nude chay, muc nude tai
cac tinh vao mua Ii twong ung véi dién tich
ngapthay doi. Biéu d6 Hinh 6 cho thiy céc tinh dau
ngudn song Ctru Long nhu An Giang, Long An,
Kién Giang chiu anh huéng cua li nhiéu nhat voi
dién tich bi ngép la cao nhét cu thé nam 2015 dién
tich ngéap lii ¢ tinh An Giang la 238.555 ha, Long
An la 308.205 ha, Kién Giang 1a 366.830 ha dién
tich nay tang lén vao nam 2016 va ndm 2017. Mitrc
d6 anh hudng giam déan & cac tinh Tién Giang, Hau
Giang va thanh phd Can Tho v&i dién tich ngép ndm
2015 tai Tién Giang 1a 81.044 ha, Hau Giang la
100.949 ha, Can Tho la 142.181 ha, tuy nhién dién
tich nay tang vao nam 2016, sau d6 giam vao nam
2017. C4c tinh ven bién nhu Bén Tre, Tra Vinh it

Nam 2016 g 2160
'5':120 R2=0.9
53
E‘)é 80 *
=
2 e 40 .
<q=). -E ’ ’
A0 O
1\91.1’(: nuéc tha'c do tai tr:ﬂn Tan Chafl
(dv: m)
Niim 2017 g 2200
<= R?=0.84
5_2160
=3
%?120 ¢
=% 80
2
<240 ¢
&8
8@ o

19[l_rc nudce thzl_rc do tai tr4‘¢_1m Tén Chgu

(dv: m)

chiu anh huong cua 1 véi dién tich ngép 1o khong
dang ke cu thé di¢n tich ngap nam 2015 ¢ tinh Bén
Tre 14 10.356 ha va Tra Vinh la 26.507 ha.

3.2 So sanh két qua gisi doan véi s6 liéu
muc nuéc thiy vin

S6 liéu myc nudc thiy van dugc ghi nhan lai
ting thang tir thang 6 dén thang 12 tai cac tram quan
trac phan anh chinh x4c mirc d6 1d hing nam. D&
kiém chimg két qua giai doan, nghién ctru tién hanh
xét mdi twong quan giita dién tich ngdp i cua tinh
An Giang 7 thang cudi ndm & cac nam 2015, 2016,
2017 dwoc giai doan trén nén ting GEE véi s6 liéu
muc nudc thily van ghi nhén tai 2 tram quan trdc Tan
Chau va Chau Déc.

N
o
o

R?=0.92

[
u o w
o O o

L)

0 2 4 6
Muc nudée thuc do tai tram Chau Pée..

o

Dién tich ngap tai An
Giang (dv: 1000 ha)
¢

N
(%4
o

R2?=0.94

B RN
U O U O
o O O O

Dién tich ngép tai An
Giang (dv: 1000 ha)

o

0 Muc nu'(rc?thl_rc do tai ﬂ-gm Chau Héc
(dv: m)

Hinh 6: Twong quan di¢n tich ngip tai An Giang véi sb li¢u quan tric tai 2 tram Tan Chau va Chau Péc
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Két qua kiém chimg cho thdy hé sb trong quan
giita s6 lidu dién tich ngap 1ii tinh An Giang giai
doan va myc nudc thyc tai hai tram quan tric Tan
Chau va Chau Ddc vé6i hé sd tuong quan vao cac
niam 2016, 2017 dat gia tri twong d6i cao (dao dong
tir 0,9 — 0,92 nam 2016; 0,84 — 0,94 nam 2017). Két
qua cling cho thiy giita dién tich ngap duoc gidi
doan va muc nudce ghi nhan tai tram thily véan co mbi
quan h¢ ty 1€ thuan véi nhau, khi myc nude tang cao
thi dién tich ngép I cling ting theo va nguoc lai.

4 KET LUAN VA PE XUAT
4.1 Kétluan

Két qua giai doan hién trang ngdp 10 st dung nen
tang GEE phan 4nh kha t6t hién trang va dién tién
ngap 1t PBSCL giai doan 2015 — 2017, dya trén su
so sanh twong quan gitta dién tich ngép tai tinh An
Giang va myc nudc thyc do tai hai tram Tan Chau
va Chau Pbc vao cac nam (Hé sb twong quan R? dao
dong tir 0,84 dén 0,94).

Nghién ctru danh gia dugc dién tién 1d tai
DPBSCL giai doan 2015 — 2017, vai dién tich ngap
1i bat dau vao cac thang 6, 7, dat dinh 10 vao thang
10 va rat dan vao hai thang cudi nam.

Céc tinh dau ngudn nhu An Giang, Kién Giang,
Long An, Pong Thap ludn chiu anh huéng ning né
cua lii qua cac nam, dién tich ngép 1i tinh An Giang
thip nhat trong cac tinh dau ngudn.

Viéc 4p dung nén tang GEE trong theo ddi li
ving DBSCL 14 hoan toan kha thi, khic phuc nhiing
han ché tir cac phwong phap xtr Iy anh vién tham
truyén thong.
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4.2 Dé xuit

Két qua nghién ciru cho thdy tiém ning img dung
anh Sentinel-1 trong xdy dung ban do hién trang
ngap I ving DBSCL 1a hoan toan kha thi, tuy
nhién, dé két qua nghién ctru thuyét phuc hon, cac
sb liéu thuc dia vé hién trang ngap i tai thoi diém
chup anh can phai dugc thu thip nham gép phan
déanh gia két qua giai doan dugc khach quan hon.
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