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Ung dung Google Earth Engine danh gia mai lién hé giita su thay

déi luong trii va bién déng dong chay luu vuc séng Sai Gon - Péng
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TOM TAT

Nghién ctiu nay st dung nén tang Google Earth Engine (GEE) @€ tinh toan dung tich nuéc du trir
tai luu vuc Sai Gon-Dong Nai song & Viet Nam bang céc san pham thu dugc tir vién tham lién quan
dén lugng béc thoat hoi nudc (evapotranspiration - ET) va lugng mua (P). GEE dugc st dung dé
ldy hai thong tin dau vao: su boc thoat hoi nudce tir di liéu MODIS (Moderate Resolution Imaging
Spectroradiometers) trdi rong trén luu vuc va lugng mua vé tinh CHIRPS (Climate Hazards Group
InfraRed Precipitation with Station data). Sau d6, m&i tuong quan cla bién dong dong chay va
nhing thay déi vé lugng trir dugc xem xét trong giai doan 2000 — 2019. Cac phat hién cho thdy
réng, trong mdi ndm nghién ctu, ¢ sy thay ddi am vé lugng nudc ti thang 1 dén thang 4 do lugng
béc hai nhiéu hon va lugng mua it hon. Do lugng mua tang tir thang 5 dén thang 10, buic xa mat
tr&i gidm, nhiét dé giam nén mua mua cé gid tri bién thién dung tich nudc cao nhat. Lugng mua
va su béc thoat hoi nudc co méi tuong quan thuan, ciing nhu méi tuong quan gita lugng trir va
lugng nudc. Lugng nudc dir try va su bién dong luu lugng dong chay cé méi tuong quan thap
(R=0,38) ¢t y nghia théng ké (p<0,05). Phucng phap trong nghién cliu cé thé dugc ap dung cho
c4c nghién clu tuong ty trén cac luu vuc séng khac. Ngoai ra, nhimg két qua tim thay c6 thé ho
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trg cac nha quan ly dua ra nhing chinh sach quan ly nuéc hiéu qua.
Tukhoa: lugng trl, boc thoat hoi nudc, MODIS, CHIRPS, bién déng dong chay

GIOI THIEU

Nudc rat cin thiét cho cdc qud trinh cong nghiép, san
xudt dién, an ninh luong thuc, va sy sdng clia con
ngudi. Nudc rat can thiét cho ca hé sinh thai trén can
va dudi nudc, cung cdp cac dich vu hé sinh thai quan
trong cho cac thé€ hé hién tai va tuong lai. Viéc quanly
cac duong nudc dén va di tit cic nganh st dung nudc
khéc nhau nay doi hoi phai dinh lugng cac qua trinh
thay vin. D€ hé trg quan ly st dung nudc hiéu qua
hon thong qua viéc tich trii, thu gom va thay d6i viéc
sti dung nudc, can cé nhiing phén tich dinh lugng va
dii liéu co ban.

Su thay d6i lugng trit c6 mdéi quan hé gitia lugng nude
dau vao va dong chay ra . Lugng nudc ddu vao tinh
theo lugng mua (P) va lugng nudc thodt ra tii sy boc
bdc thodt hoi nude (ET - bao gom tdng lugng béc
hoi tit bé mat dat cong véi lugng bdc thoat hoi nudce
tit thuc vat), lugng nude ngdm b6 sung (AS) va dong
chay (Q)2. O dang don gian nh4t, dung tich nuéc c6
thé dugc dinh nghia 1a biéu thic (1).
P=Q+ET+AS 1)
Nhiing thay d6i vé lugng trit luu vyc cha yéu dugc
thac ddy boi lugng mua, nhung cling bi anh huéng
bdi cac yéu t6 khac nhu d¢ che phu dét, viéc st dung

dat, loai dét, nhiét do, d6 4m, va cac dic diém canh
quan khac®=. Vi du, nan phé riing 1am giim luong
bdc hoi nude va lam ting nhiét do bé mat dat cing
nhu dong chay>%7.

Méi quan hé gitta dong chay va trit nudc ctia luu vic
¢6 thé mang lai nhiing hiéu biét quan trong vé chic
ning thily vin cta luu vyc d6%°. Dong chay 1 thanh
phén dé tiép can nhat trong chu trinh nudc va né cing
chju dnh huéng déng ké ctia bién d8i khi hau '°. Toan
bo su bién ddi ctia dong chay c6 thé duge mo ta bing
cac ché do dong chay, tli dong chay cao, thoi ky cd
t6c do dong chay 16n nhét trong ndm (co thé sau mua
hodc bao 16n), dén dong chay thép, thoi ky dong chay
thép nhung 6n dinh sau la lut. Viéc theo doi nhiing
thay d6i trong toan bo ché do dong chay la rt quan
trong doi véi cac muc dich sinh thai va kinh t€ xa hoi
thuc t€. Nhiing thay d6i vé dong chay cao c6 tim quan
trong l6n doi véi viéc kiém sodt va gidm thiéu 1a lut,
thiét ké ky thuit co s& ha tAng nuéc ! va nghién ctiu
dia mao 2. Dong chay kiét c6 tdm quan trong déc biét
d6i vé6i cac nhu cdu canh tranh bao gom moi trudng
séng clia cd va stic khoe hé sinh thai 13 stic khoe con
ngudi ' va nhu nude cho linh viic khac'°. Mit khéc,
dong chay trung binh c6 thé quan trong trong viéc udc

Trich dan bai bao nay: Hién L T D, Pat N L T, Héng D X. Ung dung Google Earth Engine danh gia mai
lién hé giita su thay déi lugng trif va bién déng dong chay luu vuc séng Sai Gon - Dong Nai. Sci. Tech.
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tinh lugng nudc san cé d€ tudi tiéu. Tuy nhién, mot
s6 lugng 16n luu vyc trén thé gidi van chua duge do
dac hodc khong thé tiép cdn dugc. Van chua c6 cach
thuc t€ nao d€ do luong su thay d6i dong chay trén
quy mo 16n cho dén nam 2020'° . Do d6, kha ning
theo doi va hiéu nhiing thay d6i la chua du.

Gan day, cdc thuét todn dién todn ddm may da dugc
Google Earth Engine Platform (GEE) st dung dé cho
phép phan tich tryc tuyén dit liéu vé tinh 7. Giao dién
lap trinh ting dung (API) dugc sti dung dé€ xu Iy cac
bo dit liéu khong gian dia ly va cho phép phét trién
céc chuong trinh truy cép cic bo di liéu chia hinh
anh vién tham va di liéu khac c6 thé truy cap cong
khai. Kha ndng dinh gia nhanh chong di liéu toan
cdu, khu vuc va dia phuong khién né tré thanh mot
cdng cu ¢b gid tri d€ tryc quan hoa di liéu nhu mot
nén ting vién tham 8. Nhiéu linh vyc lién quan dén
khoa hoc moi trudng va khoa hoc tréi dat da ap dung
GEE'. Céc ting dung ctia GEE bao gém nghién ciu
d4t dai 1220, ndng nghiép, lam nghiép21, do6 thihsa?2,
gidm sat viing d4t ngap nudc>® va phan tich thién
tai>»?°, Ngoai ra, GEE d4 hd trg tao ra céc ky thuat
mdi d€ lap ban d6 va theo doi viée stt dung/che pha
dat, lugng khi théi carbon va cic chi s6 mdi truong
khéc, cung cdp nhiing hiéu biét quan trong cho viéc
1ap ké hoach va hoach dinh chinh sich phat trién bén
ving.

Hién chua nhiéu nhiing nghién ctu tuong ty trén cac
luu vuc va dién hinh 1a luu vic Sai Gon - Pong Nai
dugc thuc hién.Trong nghién cttu nay, ching t6i tng
dung GEE d€ danh gid méi quan hé lugng trit cac
tiéu luu vyc Sai Gon - Pdng Nai giai doan 2000 -
2019 bing dii liéu béc béc thoat hoi nude cia MODIS,
lugng mua CHIRPs va dii liéu dong chdy dugc quan
tréc ¢ cac tram do. Chung t6i dang st dung phuong
phép nghién ctiu don gian dé gitp moi thi dé tiép can
hon. DE&tinh toan dung tich nuéc, lugng béc thoat hoi
nudc thoat ra sé dugc trii vao lugng mua. Chung toi
mong mudn dinh lugng dung lugng nudc theo thoi
gian va khong gian béng céch stt dung cac quan sat
dua trén vé tinh vé lugng bdc boc thoat hoi nude va
lugng mua, sau d6 danh gia anh huéng ctia sy bién
dong dong chay 1én dung tich nudc cta cac khu vuc.
Sau d6 xem xét c6 hay khong méi tuong quan gitia
lugng trii véi dit liéu quan tric & cac tram do.

DU LIEU VA PHUONG PHAP NGHIEN
cuu

Khu vuc nghién ctu

Luu vyc hé théng song Sai Gon- Pong Nai (SDN)
(Hinh 1) nam trong khoang vi d6 10°20° - 12°20’ Bac,
kinh d¢ 105°45° - 109°15’ Pong, bao gdbm cac tinh
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Lam Pong, Binh Thuén, Dong Nai, Binh Phudc, Binh
Duong, Tay Ninh, thanh ph6é H6 Chi Minh, Ba Ria
- Ving Tau, mot phan tinh Long An va DPdk Nong,
v6i phia Béc va Bong Bac giap 2 tinh Khanh Hoa va
bik Lak phia Tay giap Campuchia, phia Dong gidp
phén con lai ctia Binh Thuén, Ba Ria - Viing Tau, Ninh
Thuén va bién, phia Nam gidp phén con lai ctia tinh
Long An va tinh Tién Giang. Téng dién tich ty nhién
khoang 49.644 km?. Hé¢ thng song Dong Nai — Sai
Gon gom c6 cac song chinh: Pong Nai, La Nga, Bé,
Sai Gon, Vam Co Déong va Vam Co Tay2°.

Dt liéu nghién ciu

Dir liéu luu luong dong chady

Diiliéu quan tric dong chdy trén céc tiéu luu viic SDN
dugc thu thép ti Trung tdm du bao khi tugng thuy
van qudc gia (Bang 1). T4t ca cdc tram quan tric c6
dit liéu kéo dai 20 ndm (2000 - 2019) sé dugc st dung
cho phén tich nay. Tit ca cic tram nay déu 1a tram
quan tric nude ngot, va khong bi anh hudng bsi ché
d6 triéu (Hinh 1).

Dir liéu béc thodt hoi nuéc (evapotranspira-
tion - ET)

Dii liéu boc thoat hoi nudce tit 2000 — 2019 trong
nghién ctiu nay dugc l4y ti anh vién tham Modis
dugc thu ti bd cdm MODIS dit trén vé tinh Terra.
Anh MOD16A2GF Phién ban 6.1. cung cip dii liéu
anh bdoc thodt hoi nudc toan cdu 8 ngay mot lan véi
do phan giai khong gian 1a 500m. S& kénh phd cua
MODIS 1a 36 kénh va dii liéu & dang 12 bit, MODIS c6
dac tinh chinh hinh hoc va phé. Phuong phap chinh
pho kénh d6i véi kénh duge tham chiéu cho 36 kénh
chorasaisé % pixel hodc cao hon. Thuat toan MOD16
dua trén logic ctia phuong trinh Penman-Monteith,
1&y ddu vao la sy thay d6i dic tinh thyc vat dugc cam
nhan ti xa trong 8 ngay tit MODIS va dii liéu phin
tich lai khi tugng hang ngay.

Dir liéu mua vé tinh

Lugng mua dugc st dung trong nghién ctiu nay dugc
ldy tu di liéu vé lugng mua vé tinh toan céu, tu
CHIRPS do USAID, NASA, va NOAA cung cdp mién
phi véi thoi ky dai (1981 cho dén hién tai)?’. Dii liéu
lugng mua & d§ phén giai khong gian 0,5° (~ 5 km).
B¢ dii liéu st dung dii liéu vé tinh cling véi thong tin
tif cdc tram quan sét thai tiét d€ uge tinh lugng mua.
Trong nghién ctiu thay vén, dii liéu CHIRPS c6 thé
kha hiiu ich vi né cung cdp chubi thoi gian dai va dang
tin cdy vé6i udc tinh lugng mua & do phan giai khong
gian tuong d6i cao. Dii liéu c6 thé dudc truy cap theo
cac khoang thoi gian ti hang ngay dén hang nam.
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Hinh 1: Luu vuc séng Sai Gon — Bong Nai. (Nguén: nhém téc gia)
Bang 1: Thuéc tinh cac tram thay van trén luu vuc séng Sai Gon - Péng Nai.

Ma Tén Kinh do Vi do Caodd Diéntich  Giai doan

Q_SD_0001 Céan bing 106.0000 11.5333 21 52128 2000 - 2019
Q_SD_0002  Déc Nong 107.6833  12.0000 591 828 2000 - 2019
Q_SD_0003  Dai Nga 107.8706  11.5333 774 36108 2000 - 2019
Q_SD_0004 Phu Hiép 107.4670  11.1575 122 301311 2000 - 2019
Q_SD_0005 Phudc Hoa 106.7695  11.2408 35 578241 2000 - 2019
Q_SD_0006  TaLai 107.3691  11.3725 124 913932 2000 - 2019
Q_SD_0007 TaPao 107.7200  11.1233 124 196029 2000 - 2019
Q_SD_0008 Thanh Binh  108.2883 11.7716 833 31554 2000 - 2019

Trich xuat cac tiéu luu vuc

D6i v6i mbi vi tri do luu lugng dong chay, cac tiéu luu
viic dugc tao thanh tit m6 hinh d¢ cao ky thuét s6 28
dua trén dit liéu thuat toan dinh huéng dong chay?’
dugc thuc hién trong GRASS GIS 73%%!, Trong qua
trinh tinh todn cho tiéu luu vuc thugng nguén, ching
toi tinh todn lugng trit cho tiing tiéu luu vuc.

Tinh toan lugng nudc dir trit va méi tuong
quan v@i luu lugng dong chay

Chung t6i da tinh todn phén Q va AS trén cdp do pixel
va tong hgp thong tin d6 dén luu vic Sai Gon - Bong

Nai: P — ET = Q + AS trong d6 P la lugng mua hang
thang (mm), ET 13 lugng béc hoi hang thang (mm),
Qlaluu lugng dong chay (m3/s), vaAS 1a lugng nudc
ngdm dugc nap lai.Hinh 2 mé td qua trinh tiép cin
nghién ctiu. T4t ca cdc tinh todn va hinh anh déu dugc
thuc hién trén GEE.

Phuong phap tuong quan tuyén tinh

Trong nghién ctiu phuong phép tuong quan tuyén
tinh dugc stt dung d€ xdc dinh mdi tuong quan gitta
hai yéu t6 luu lugng dong chay véi lugng nudce di trii.
Phuong phap xu thé tuyén tinh thudng dugc st dung
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Hinh 2: So d6 phuong phéap nghién ctru (Nguén: Nhom tac gid)

v6i cac duong bién trinh it c¢6 dao dong lén xudng
phtic tap. Thong thuong, viéc xac dinh xu thé dugc
st dung bing ham tuyén tinh la phuong phép dé thuc
hién nhung khong linh hoat. Xu thé bién déi c6 thé
thé hién khi biéu dién phuong trinh héi quy:

Y; = ap + alln(Xi)

Trong do Y; 1a gid trj lugng nudc di tri clia cac tiu
luu vuc; X; luu lugng dong chay do tai cac tram; ag, a;
la cac hé s6 hoi qui. Hé s6 a; cho biét hudng déc ctia
duong hoi quy, néi 1én xu huéng tuong quan. Néu a;
am nghia la xu thé nghich va ngugc lai.

KET QUA VA THAO LUAN

Trung binh mua hang thang giai doan 2000
-2019

Lugng mua trén luu vic SDN trung binh thang dao
dong tii 118,3 mm dén 242,3 mm trong giai doan
2000 - 2019 tap trung & cac tinh Tay Ninh, Pong Nai,
Binh Duong, Binh Phuéc va Lim Doéng (Hinh 3b).
Hinh 3a cho thiy sy phan b ctia tdng lugng mua hang
thang. Luu vuc Sai Gon - Pong Nai c6 lugng mua
thang, ndm khong déu; 85% tong lugng mua hang
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nam xay ra vao mila mua, kéo dai tii thang 5 dén thang
10 hang nam 2. Trong thsi gian nghién ctiu, lugng
mua cao nhét vao cic thang 10/2000, 10/2016, 8/2002,
va 10/2010 véi lugng mua l4n lugt x4p xi 507mm,
450mm, 431mm va 415mm. Téng lugng mua hang
ndm cao vao cac ndm 2000, 2007, va 2012, dat xap xi
2500 mm.

Trung binh bdc hoi nuéc hang thang giai
doan 2000 - 2019

T6c d0 bdéc hoi trung binh hang nim khoang
1137.3mm, lugng bdc thoat hoi t6i da trén 100 mm
vao thang 6 dén thang 9. Qua trinh béc thoat hoi
nudc dat gid tri cao nhat vao thang 6 dén thang 9 do
nhiét d¢ dit ting va d6 4m tuong d6i gidm dan dén
luong bdc hoi tang 1én. Hau hét cdc ndm nghién ciu
dugc danh ddu bing su gia ting lugng bbc hoi, gid tri
t6i dala 1216mm vao nim 2018. T6ng lugng béc hoi
hang nam cao vao cic nim 2017, 2018, va 2019 dat
x4p xi 1200mm nim~!. Xu huéng bdc béc thoat hoi
nuéc hang nam tang lén (Hinh 4a) trong giai doan
2000 - 2019. Lugng bdc boc thoat hoi nude trung
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Hinh 3: a) Lugng mua trung binh thang va b) Lugng mua trung binh luu vuc Sai Gon - Déng Nai giai doan 2000 -

2019 (Nguén: Nhém tac gid)

binh thang dao dong tli 61,55mm dén 126,73mm tip
trung & cac tinh Binh Duong, Binh Phudc va Lam
Dbong (Hinh 4b).

Luong nudc trung binh du trir theo thang
giai doan 2000 - 2019

Dung tich nuéc trung binh thang luu vic Sai Gon -
Pong Nai giai doan 2000 - 2019 tap trung tii 25 dén
122 mm tai Tay Ninh, Binh Duong, Binh Phudc, tinh
Pong Nai va thanh phé H6 Chi Minh (Hinh 5b). Xu

hudng thiéu nudc dugc quan st thdy trong cac thang
1, 2 va 3 trong khi xu hudng ngugc lai ¢6 thé thiy & cac
thang con lai trong giai doan nghién ctiu (Hinh 5a).
Ty 1é mua dan dén viéc luu tri cdn bang nudc am.
Trong cin bing nudc cta luu vyc, lugng nudce tich
trii t6i da dat dugc vao thang 8 va thang 9 véi trén
200 mm va lugng nudc tich tri t6i thiéu dat dugc vao
thang 2 la —77,82 mm. Nudc cht yéu dugc tich tri
tit thang 4 dén thang 10 va lugng nuéc dugc tich tri
it hon & nhiing thang con lai.
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Hinh 4: a) BS¢ thoat hoi trung binh thang b) Béc thoat hai trung binh luu vuc Sai Gon - Déng Nai giai doan 2000 -

2019 (Nguon: Nhém téc gia)

Lugng nudc mét di va lugng nudc chay vao song phai
dugc kiém sodt dé€ kiém sodt qud trinh chita nudc,
diéu nay rat quan trong trong viéc quan ly tai nguyén
nudc. Phuong trinh 1 dugc st dung d€ han ché lugng
nudc that thoat nay nhim dat dugc dung lugng nudce
vaxdc dinh lugng thay déi trit lugng d6i v6i luu lugng
song (Q). b€ quéan ly lugng nude du thita valgiich ctia
nudGe d6i voi nong nghiép, nén kinh t€ va xa hoi, cac
ho chia phai dugc thiét lap dé€ béo toan moi nhu ciu
vé€ nudc trong nhiéu nam. Diéu nay sé dam bao ring
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tét ca cac nhu cdu vé nudc trong tuong lai sé dugc dap
ung. Lugng nudc thiéu hut tuong duong trong mua
nédng do lugng bdc hoi qua miic trong phén 16n cac
nam lam gidm lugng nudc va gay ra tinh trang thiéu
nudc. Piéu quan trong la phéi giai quyét cac van dé
dan dén thiéu nudc trong hdu hét cdc ndm, ching han
nhu gidm t6c do bdc hoi, nhiét d¢, t6c do gio va do
dm tuong ddi, dé€ giam hién tugng nay, dat dugc cong
sudt nudc, dong thoi quan ly va kiém sodt lugng nude.



Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Trai ddt va Moi trueng 2025, 9(1):1101-1110

Luwong trir hang thang
50

40
30
200

100

-100

2000 J 2002 J 2004 J 2006

J

Lugng mua — lugng boc thoat hoi nwéc (mm)

2008

Bl Luong triv

J

a.

12.000*N

{ e
P T Cha thich

10.800°N

S

2000 J 2012 J 2014 J 2016 J 2018 J
Thai gian — J: thang 1
\!f 200 T
’\ / \
I\ \
; / \
ki 100 ; “\
/” \
i \
i~ \// \‘\
1 2 3 4 5 6 T b 9 10 m 12
B Thing
c.
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Hinh 6: Tuong quan dong chay va lugng nuéc dir tri
luu vuc SDN giai doan 2000 - 2019
(Nguén: Nhom tac gid)

Tuong quan giita lvu luong va luong tri
theo thang giai doan 2000 - 2019

Méi tuong quan gitia lugng nudc di try trén luu vic
SDN va sy thay d6i luu lugng dong chay la tuong
quan thuén (tuong quan yéu 0.38, p<0.05 - Hinh 6),
khi lugng trii tang thi luu lugng dong chay ting. Do
nhay cta dong chay d6i v6i nhiing thay d6i vé lugng
tri trude day da dugc st dung nhu mot phan trong
phan tich hai luu vic & Wales.>>Nghién ctiu nay da
x4y dung mo hinh thiy vén chi tiét dua vao di liéu
dau vao 1a nhiing thay déi tuong d6i vé dong chay
trén mot don vi thay déi lugng trii va véi cac thong
s6 ¢6 thé rut ra tryc tiép ti di liéu quan tric dong
chay, dé dinh lugng sy thay d6i ctia dong chay theo
huéng luu trit tic thai d6i véi sy thay d6i lugng tri®
da nghién ctu c6 hay khong anh huéng dén lugng
nudc dii try trén 725 luu vic & chau Au do sy thay
dong chay bang cich x4y dung mét mo hinh ma. Két
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qua cho thdy rang dong chdy & cic vung cta Tay Ban
Nha, Anh, Dtic va Pan Mach ¢4 su thay d6i16n, trong
khi ché d6 dong chay & cac viing cua day Alps c6 kha
néng phuc hoi cao hon (nghia la it thay d6i hon) trudce
nhiing thay déi vé trit lugng. Tuy nhién, cac hé s6 o
va 8 dugc xdc dinh trong m6 hinh khong ¢6 dinh; hé
s6 dinh luat lay thita, @ va s6 mi 8 c6 thé thay d6i
tly theo phuong phap di chon,>*~%7 sy thay d6i theo
khong gian ctia lugng mua va luu lugng nuéc ngdm *8
va chét lugng di liéu, 3>

KET LUAN

Trong nghién ctiu nay nhom téc gia da st dung GEE
d€ dénh gia mai lién hé gitia sy thay d6i lugng tri va
bién dong dong chay luu vuc song Sai Gon - Pong
Nai. Sy thay d6i lugng tri ctia luu vyc c6 thé dugc
tinh gan dung bing céch trii lugng bdc béc thoat hoi
nudc tii lugng mua. Sy tuong quan gitta thay déi cua
dong chéy va lugng nuéc di try cta khu vuc la 0.36.
Su thay d3i lugng trit anh hudng dén dong chay cung
cip mot chi s6 méi vé kha nang phuc hoi thuy vin
trudc nhiing bién dong khi hau va viéc st dung nudc
do con ngudi gay ra, c6 thé c6 gid tri trong viéc ci
thién cac chién lugc quan ly nudc va ra quyét dinh
trong thoi ky thay déi toan cau.

LOI CAM ON

Nghién ctiu nay dugc tai trg béi Quy Phat trién khoa
hoc va cdng nghé Quéc gia (NAFOSTED) trong dé tai
ma s§ 105.06-2021.17.

XUNG POT LI iCH

Tap thé tic gid cam doan bai bdo nay 1a cong trinh
nghién ctiu cha tap thé tac gia, chua dugc cong b6 &
dau, khong dugc sao chép tli nhiing nghién ctiu trudc
day; khong c6 su tranh chép lgi ich trong nhém tac
gia.

PONG GOP CUA TAC GIA

Xay dung y tudng nghién ctiu: L.T.D.H, D.X.H; Lya
chon phuong phép nghién ctiu: L.T.D.H; Xt ly s6
liéu: L.T.D.H; Viét ban thao bai bdo: L.T.D.H, D.X.H,
N.L.T.D; Chinh stia bai bao: L.T.D.H, D.X.H, N.L.T.D.
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ABSTRACT

This research utilized the Google Earth Engine (GEE) platform to estimate and analyze water storage
dynamics within the Saigon-Dong Nai River basin in Vietnam, leveraging advanced remote sensing
datasets related to evapotranspiration (ET) and precipitation (P). Specifically, two primary sources
of input data were employed: evapotranspiration estimates derived from MODIS (Moderate Reso-
lution Imaging Spectroradiometers) data, which provided comprehensive spatial coverage across
the basin, and precipitation data obtained from the CHIRPS (Climate Hazards Group InfraRed Pre-
Cipitation with Station data) satellite product. These datasets enabled a detailed examination of
hydrological changes over the period from 2000 to 2019. The research further explored the cor-
relation between fluctuations in stream-flow and changes in water storage during this timeframe.
The results of the study revealed distinct seasonal patterns in water storage. Each year, from Jan-
uary to April, water storage exhibited a negative trend, primarily due to increased rates of evap-
oration coupled with reduced precipitation. Conversely, the period from May to October, which
corresponds to the rainy season, saw a substantial increase in water storage variation. This positive
change was attributed to higher precipitation, along with decreased solar radiation and lower tem-
peratures, which collectively reduced evapotranspiration losses. Statistical analysis demonstrated a
positive correlation between precipitation and evapotranspiration, as well as between water stor-
age and stream-flow. The correlation coefficient between storage and stream-flow variability was
found to be relatively low (R=0.38), yet it was statistically significant (p<0.05). The methodologi-
cal approach adopted in this study can be readily applied to similar hydrological investigations in
other river basins. Furthermore, the insights gained from these findings offer valuable support for
water resource managers in developing and implementing more effective and sustainable water
management policies.
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Cite this article : Hien L T D, Dat N L T, Hong D X. Google Earth Engine application evaluates the
relationship between storage changes and flow fluctuations in the Saigon-Dong Nai River basin.
Sci. Tech. Dev. J. - Sci. Earth Environ. 2025;9(1):1101-1110.

1110



