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Tém tit: Trén dong chinh song Mé Cong cac qudc gia dd va dang xay dung hang chuc ho
chtra nudc phuc vu thily dién, thuy loi da lam giam luu luong dong chay vé khu vuc dong
bang song Ctru Long vao mua kho két hop nudc bién dang do bién doi khi hau da day khu
vuc d6i mat voi hién tugng xAm nhap min ngdy cang gia ting. Dé chii dong viée du bao tai
nguyén nude vao mua kho, dit liéu thuy van phia thuong ngu(‘)n bén ngoai bién gioi nhu luu
lugng dong chay, dung tich ho chira, hay s6 lidu diéu tiét hd gan thoi gian thyc 1 rat quan
trong. Tuy nhién, s6 liéu nay hién nay cac nudce déu khong chia sé va Viét Nam ciing khdng
thé quan trac tryc tiép do van dé vé dia ly. Muc dich cua bai bao nay nham trinh bay phuong
phép vién tham trong xéac dinh, gidm sat do thay d6i cao muyc nuéce cua cac ho chira trén
dong chinh song phia thuong luu phuc vu cho viée tinh toan s6 lidu diéu tiét ho chira. Két
qua nghién ctru cho thiy, véi viée sir dung két hop dit liéu do cao radar tir cAc vé tinh
Sentinel-3A, Sentinel-3B va Sentinel-6 c6 thé xac dinh dugc d6 cao muc nudc & cac hd
chura véi tﬁn suat khoang 10 ngay/1 lan; gitp cho viéc du bao som kha ning tic dong dén
muc nudc dong bang séng Ctru Long.

Twr khéa: Do cao vé tinh radar; SAR; Muc nudc; BPKH; Mé Cong.

1. Gi6i thi¢u

Bién d6i khi hau dang trd thanh nhing thach thire nghiém trong khong chi Viét Nam ma
ca thé gisi. Do voi Viét Nam, bién d6i khi hau dén anh hudng tryc tiép dén sy gia ting nhiét
d6 trung binh, han han xuat hién ¢ nhiéu noi, ting cac trdn mua cuc doan, muc nudc bién
dang cao [1]. Theo Kich ban bién d6i Khi hau do B Tai nguyén va Méi truong cong bd nim
2020 cho thay nhiét d6 khu vire Viét Nam dén cudi thé ky 21 (kich ban RCP8.5) ¢6 thé ting
tir 1,5-3,5°C, nudc bién dang tir 48- 105 cm d6i véi khu vuc dong bang soogn Ctru Long [1];
dur bao ndy tuong dong véi du bao vé nhiét do trung binh trén thé gioi co thé tang thém tur 1-
3,4°C trong giai doan 2080-2090 [2]. V&i dudng bd bién dai va dia hinh thap, két hop véi
cac hi¢n tugong bién d6i khi hau trén, khu vuc déng bé‘mg song Ctru Long da, dang va s€ phai
d6i mat v6i mot sb tac dong toi té nhat cua bién doi khi hau. Thé hién rd nhét la han man va
xam nhdp di va dang mo rong ¢ 13 tinh ctia ddng bang trong nhitng nam gan day, de doa dén
canh tac nong nghiép cua khu vyc. Chlem khoang 12% tong dién tich dat ca nudc voi 21%
dan sd, ving dong bang nay san xuét 24,3 triéu tin gao, tuong duong 56% tong san luong
la ciia Viét Nam trong nam 2012. Vi nhitng dong gop ctia ddng bang vao nén kinh té qudc
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dan, thiét hai kinh t& do xdm nhép man 14 rat dang ké. Nam 2015, thiét hai udc tinh khoang
45 triéu USD, twong duong 1,5% san lugng lua hang nam ¢ Déng bang song Ciru Long. Tinh
trang nay cang tram trong hon khi khan hiém nudc sau khi két thuc miia mua. Cing v6i rai
ro vé khi hiu, ving chau thd ciing dang phai dbi mat véi sy dao dong ctia mue nude do co
nhiéu dap dugc xay dung ¢ thugng ngudn séng Mé Cong khién tinh trang xAm nhap min
ngdy cang tram trong hon, dic biét 1 vao mua kho khi dong chdy cua song thap hon [3].

Nam 2023 dugc du bao kha nang xam nhép mén c6 thé den sdm hon moi nim, co thé
xuét hién ngay tir thang 10 do lwong nude tir thwong ngudn d6 vé thap do su tich trir nude &
cac ho thuy dién phia thuong ngudn séng Mé Cong [3, 4]. Chi tinh riéng luu vuc song Mé
Cong, Trung Qudc di va dang xay dung 14 dap thuy dién trén dong chinh séng Lan Thuong
(thuong ngudn sdng Mé Cong), ngoai ra doc dong chinh song Mé Cong thudc cac nude Lao
va Cam Pu Chia di x4y dung va dang c6 cac ké hoach x4y dung cac cong trinh thuy dién trén
dong song nay [5]. Theo danh gid, nam 2019 do tac dong cua viéc tich trit nudc ¢ thugng
ngudn séng Mé Cong da lam cho myc nuéc trén hé théng song Tién, song Hau xuong muc
rat thap va gy ra hién tuong xam nhap min vao sau trong ndi dong ¢ khu vuc Mién Tay
Nam Bo.

Tuy nhién hién nay, viéc thiéu thong tin, sb liéu, di liéu vé diéu tiét hd chira (luu luong
xa nudc cua cac dap) va luu lugng dong chay phia thugng luu song Mé Cong bén ngoai bién
gidi do cac nudc quan 1y hod chira khong cung cap va Viét Nam ciing khong thé tién hanh
quan tric, do dac truc tiép vi lién quan dén van dé 1anh thd. Viée khong co duoc déy dua théng
tin ndy dit ra nhidu kho khin d6i voi cong tac du bao, xay dung céc kich ban vé tai nguyén
nuoc phyuc vu ing pho kip thoi cho khu vue dong bang song Ciru Long [6]. DPé du bao tai
nguyén nudc d6i voi cac luu vuc song 16n ¢6 nhiéu hd chira nhu song Mé Cong thudng ap
dung cac mo hinh thiy van luu vue (vi du nhu Mike NAM va IQQM). Trong d6 dir liéu diéu
tiét ho chtra (lugng nude xa ra ciia mdi hd chira), luu luong dong chay trén song 1a rit quan
trong [7, 8] nham thiét Iap mo hinh dy bao dong chay lién hd chira trén cac luu vuc séng 16n
(Hinh 1).

Hb chira 3
Séng 1

Hb chira 2

Diém quan trac i

Hinh 1. So db 4p dung md hinh du bao tai nguyén nudc trén cc luu vyuc sdng lon.

Trén hinh 2 c6 thé thiy, d6i véi hd chira 1 hodc 3, viée tinh toan luu luong dong chay
va0 hd cha yéu mé hinh hoa quan hé mua dong chay. Trong khi do, luu lwgng dong chay vao
hé chira 2 hodc ho chtra n phirc tap hon do dugc két hop tir nhiéu nguon khac nhau nhu luu
lugng xa (diéu tiét ho) tir HO chira 1 va dién toan khu gitra (dva trén quan h¢ mua dong chay)
Ho chtra 1 va H) chtra 2. Luu lugng xa cua ho c6 thé duoc xac dinh thong qua dir liéu dleu
tiét ho hodc luu luong dong chiy ngay gan déap xa cua H6 chua. Tuy nhién, s6 li¢u diéu tiét
hé chira hodc Iuu lugng dong chay ctia cic qudc gia phia thuong ngudn song Mé Cong hién
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nay déu khong chia s¢; ddng thoi ching ta ciing khong thé quan tric truc tiép duge. Do d6
viéc thiét 1ap, hiéu chinh md hinh dy béo tai nguyén nudc s€ khong thé thuc hién duge do
thiéu dir liéu, anh huong quan trong dén 46 tin cdy cua két qua md hinh.

Cong ngh¢ vién tham hién nay €O kha nang tryc tiép hodc gian tiép cung cap thong tin
vé mot s6 khia canh cta thuy vin vé6i tin suat trung binh ngay, trong d6 so liéu vé bién dong
muc nudc cac hd chira va song phia thugng ngudn. Day 1a dit lidu vo ciing can thiét nham du
bao trudc dugc nhitng thay ddi vé muc nudce ¢ khu vuc ha du phuc vu tryc tiép cho cong tac
quén 1y tai nguyén nudc & khu vuc dong béng song Curu Long. Mot trong nhiing cong ngh¢
da va dang dugc (mg dung mot cach rong réi trén thé gioi ¢ dé nghién ctru thay vin luc dia nhu
song, hd va cac vung dat ngap nudc 16n; trong d6 chu yéu la xac dinh d6 cao muc nugc su
dung cong nghé do cao v¢ tinh radar [9]. Uu diém cta phuwong phap 1a kha nang cung cap tap
dir liéu toan cau va khic phuc nhiing han ché cua ‘phuong phap thuy van truyen thong bang
viéc tao ra nhimg tram “40” bd sung viéc quan trac & nhimg song kho tiép can hay cac khu
vue ngoai bién giéi [10] nham b sung dir lidu déu vao quan trong cho cac mé hinh du béo
luu lugng dong chay.

2. S6 ligu sir dung va phwong phap nghién ctru

2.1. Gioi thiéu khu viec nghién curu

Khu vuc nghién ctru 1a luu
vue sdng Mé Céng (Hinh 2) [5]. ST
La mét trong nhimg dong séng g N 2 TRUNG QUAC
16n nhat trén thé gidi véi chleu ‘
dai hon 4.350 km, khéi ngudn tir
Vung nli cao Tay Tang, doc theo
sudt chiéu dai tinh Van Nam
(Trung Qudc) va chay qua lanh
thd Myanma, Lao, Thai Lan,
Campuchia trude khi vao Viét
Nam rdi d6 ra bién Pong. Luu
vue song Mé Cong c6 tong dién
tich khoang 795.000 km? véi
tong luong dong chay hang nim
xap xi 475 ty m® va luu lugng
trung binh khoang 15.000 m3/s
[11].

Séng c6 vai tro vO cung
quan trong ddi véi doi song dan
sinh va kinh té - xa hoi khu vuc
ddng bang séng Cuu Long do
cung cép ngudn nudc va phu sa
cho nong nghiép cling nhu céc
ngudn lgi 1am nghiép va thay
san. Trén luu vuc song Mé Cong
mot s6 qubc gia di xay dung
mot s6 cong trinh thay dién 16n

THAI LAN

Vi tri quan tric -

( . ) 3 ‘ | - QD. Truéng Sa
nhu: Cong Qua Kic€u, Ti€u [¥8 (et )

Loan, Man Loan, Pai Triéu Son, = .. |
Noa Trac Do va Canh Hong
(Trung qudc); Xayaboury, Don

Vi tri dap thady dién

Hinh 2. Luu vuc sdng Mé& Céng va vi tri cac ho chira nudc
trén dong chinh.
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Sahong, Pak Beng (Lao) [5]. Trong nghién ctru nay s& tép trung thuc nghiém tinh toan do
cao muc nudc déi véi 02 ho thuy dién gdm Pai Triéu Son (Trung Qudc) va Xayabury (Lao).

2.2. Dit liéu svr dung

Dé tinh toan d6 cao muc nudc bang cong nghé do cao vé tinh, trong nghién ciru nay st
dung cac ngudn dit liéu nhu sau:

- Dir liéu do cao v¢ tinh Sentinel-3A/B va Sentinel-6. Day 1a cac dir liéu vé tinh méi tng
dung co6ng nghé SAR. V¢é tinh Sentinel-3 va Sentinel-6 nim trong Chuong trinh Copernicus
ctia Co quan vii try Chau Au (ESA). Vé tinh Sentinel-3A da dugc phong thanh cong 1én quy
dao vao ngay 18/02/2016 va sau d6 1a v¢ tinh Sentinel-3B vao ngay 25/04/2018; v6i chu ky
ctia quy dao cia mdi vé tinh 13 xap xi 27 ngay [12]. Vé tinh Sentinel-6 dugc phong ngay
22/11/2020 13 dy 4n hop tac gitra ESA va NASA ndi tiép thé hé ve tinh Janson [13]. Dit liéu
Sentinel-3A/B, Sentinel-6 dugc tai vé tir Copernicus Open Access Hub ¢ mirc xtr 1y L2 véi
loai san phim SA_2_LAN tai dia chi https://scihub.copernicus.eu/dhus/#/home.

- Dit liéu vién tham quang hoc: Dir liéu vién tham Sentinel 2A/2B thu thap tai dia chi
https://scihub.copernicus.eu; Dir liéu vién tham Landsat 8/9 [14] dugc tai tur dia chi
http:/glovis.usgs.gov. Dit li¢u anh vé tinh quang hoc dugc str dung dé chiét tach doi tuong
bé mit nudc va xac dinh cac tram “a0” 13 vi tri giao cat giita vét quy dao vé tinh trén mat dat
véi doi tuong mat nudc.

2.3. Quy trinh cong nghé du bao luu lwong dong chay cho khu vuc ha luu

Viéce dy bao luu luong dOng chay va myc nudc ¢ ha luu séng Mé Cong phu thude rat
nhiéu vao sd liéu thay van dau ngudn, trong d6 c6 dir liéu diéu tiét cac hd chta va luu lugng
dong chay phia thuong luu phuc vy hiéu chinh va kiém dinh mé hinh du bao [19, 20]. Nhu
da phan tich ¢ trén, dbi voi luu vuc song Mé Cong hién nay cac dir liéu dau vao nay theo thoi
gian thuc hodc gan thuc déu khong thé thu thap hoac do dac truc tlep do van @ lanh thé va
bi mat qudc gia ma cac nudc khong cong bd. Do do, viee dy bao lugng nude vé cac song khu
vuc dong bang song Ctru Long dugc dé xuat nhu trong quy trinh trén hinh 2.

Thu thap dir lidu, tai lieu

|
I , R s L
: Mb hinh sb dia hinh | __ Dix liéu anh vi&n tham Dir ligu khi tugng
(DEM)
e [N [N E !
U EE I I ED EE S SR EE SR EE EE SR EE R EE S EE S . I
| v
' Thanh 13p ban db hi¢n trang
' 6p phu/sir dung dét; hé
: thdng hd chira, cong trinh
I thuy loi
J

song, hd chiabing cong | | MO hinh dy bo dong
chay

\ 4

nghé do cao vé tinh

Duw bao dona chay

Béo cao du bao dong chay
| saudap thuy dién va theo
"| c&c tram trén dong chinh

sbng Mé Cbéng

Hinh 3. So do quy trinh cong nghé du bao luu lwong dong chay sau cac dap thiy dién.
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Trong qué trinh nay, dir liéu do cao muc nudc dugc st dung dé tinh toan dir lidu diéu
tiét hd chira thong qua mbi quan hé Myc nudc-Dién tich-Dung tich hd chira. Luu luong xa
ctia hd chira c6 thé duge tinh toan néu biét dugc thay ddi dung tich nude trong hd trong mot
khoang thoi gian. Trong khi d6, bién dbi dung tich nudc trong hd co thé xac dinh thong qua
bién d6i d6 cao muc nudc va dién tich mit hd & d6 cao muc nude twong tng. V6i giai phap
nay, trong trong truong thiéu dir liéu diéu tiét hd van c6 thé tién hanh thiét 1ap va hiéu chinh,
kiém djnh mo hinh.

Khi d6, viéc thiét 1ap, hiéu chinh md hinh dy bao luu lwong dong chay duoc thuc hién
nhu sau:

- Tinh toan do cao muc nudce hd chia va dién tich ho dé xay dung duong dac tinh dong
chay nham xéc dinh s liéu diéu tiét hd gia dinh (duong cong van hanh).

- Ap dung m6 hinh dién toan dong chay cho luu vic song tinh toan dong chay ngay toi
mdi ho chtra (str dung dau vao tir mé hinh thily vin).

- Ap dung mé hinh cho toan bd mang ludi song va hé thdng hd chira luu vuc song dua
trén bai toan lién hd chira dé tinh toan dong chay hé thong t6i timg vi tri yéu cau

- Kiém dinh toan bd mé hinh st dung dit li¢u luu lugng dong chdy quan tric duge & céac
song phia Viét Nam.

Nhu vay, bai toan khé khin nhét trong trudng hop thiéu dir liéu diéu tiét hd chia co thé
duoc giai quyét thong qua viée xac dinh bién dbi d6 cao muc nude hd chira theo thoi gian.
Do d6, trong nghién ciru nay khong di sau vao phén tich, thiét 1ap mé hinh du bao dong chay
ma chi tap trung vao viéc xr Iy, cung cap sd lidu do cao muc nude (hodc sb liéu bién d6i do
cao muc nuoc) nham xay dung dir li¢u diéu tiét hd gia dinh cho cac hd chira phia thuong
nguon.

2.4. Xdc do cao muc nuwdc ho chira sir dung cong nghé vién tham

Do khong ¢ dir liéu diéu tiét ho cua cac dap thuy dién, thury loi nén trong nghién ctru
nay sé& dé xuét str dung dir liéu do cao muc nude hd tir dit liéu vién tham dé dé xac dinh quan
hé Muyc nuédc va Dung tich hd nham phuc vu tinh toan luu luong xa cta cac dap thay dién,
thily loi. Dé tinh toan d6 cao muc nudc hd bang cong nghé vién tham, c6 hai phuong phap
6 thé duoc st dung nhu sau:

a) Phuong phap 1: Xac dinh d6 cao muc nude séng, hd bang cong nghé do cao vé tinh

Giai phap cong nghé do cao vé tinh trong xac dinh d6 cao muc nudc song, hd, dugc the
hién nhu quy trinh hinh trong hinh 3. Nguyén Iy chung cua phuong phap do cao v¢ tinh trong
xéac dinh d6 cao myc nudc 13 dya trén viéc gian tiép xac dinh khoang cach tir vé tinh dén bé
mit nude. Bé do khoang cach tir v¢ tinh dén mat nudc, trén vé tinh s& lap dat thiét bi do cao
dé phat di cac xung tin hidu radar cao tin theo phuwong thang dimg vé phia bé mit song, ho;
sau d6 thiét bi s& thu nhan lai c4c tin hi¢u phan hoi. Sau d6 str dung céc thuat toan nhdm tinh
toan khoang cach R gifta v¢ tinh va mat nude dua vao viéc xac dinh khoang thoi gian lan
truyén hai chiéu cta tin hiéu radar t. Do cao muc nuéc WSH (water surface hight) duoc xac
dinh boi chénh cao gitra do cao quy dao vé tinh (Alt) véi tri do khoang cach R va cac s6 hiéu
chinh khac nhau nhu d6 tré thoi gian khi cac xung tin hiéu radar di qua méi trudng khi quyén
Trai dat [9, 10, 15, 16].

Thong tin vé toa do cua cac tri do cao vé tinh duogc chiét xuét tir cac truong dir liéu do
kinh (lon) va d¢ vi (lat) trong cac ban ghi dir li¢u. bé tinh todn d§ cao myuc nudc tai mot vi
tri, can thiét 1ap va xac dinh toa d¢ dia ly cua tram “a0”. V1 tri tram 4o dam bao chura dugc
tat ca cac tri do trén bé mit nude tai diém giao cit va han ché nhing tri do trén bé mat dat.
Viéc xac dinh cac diém do doc theo vét quy dao v¢ tinh trong tat ca cac chu ky dir li€u duoc
x4c dinh dya trén nén dir liéu vién tham da duoc quy chiéu vé Hé quy chiéu va Hé toa do
toan cau WGS-84 [5].

Viéc chiét tach tri do theo dbi tuong mat nudc tai cac vi tri giao cit cia vét quy dao vé
tinh v&i bé mat song dugc thuc hién theo cong thire nhu sau [5]:
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£=3x €
Trong do X 1a gia tri trung binh d6 cao myc nudc; Xi la gia tri do cao myc nude cua moi
tri do tan so cao nam trong pham vi ranh glm da giac cia mot tram 4o; N 1a s6 luong tri do
tan s6 cao nam trong pham vi ranh giGi da gidc cia mot tram ao.
Toan by qua trinh tinh toan xé4c dinh d¢ cao muc nudc song, hd béng cong ngh¢ do cao
v¢€ tinh dugc thyce hién nhu trong hinh 4.

\

—

!
e

!
e
e

Hinh 4. Quy trinh xé4c dinh d6 cao muc nudc sdng, hd bang do cao vé tinh.

Déi voi phuong phap do cao vé tinh hién nay, c¢6 thé sir dung dit lidu tir cac vé tinh nhu:
Jason-3 (chu ky khoang 10 ngay), Sentinel-3A (chu ky 27 ngay), Sentinel-3B (chu ky 27
ngay), Sentinel-6 (chi ky lap 10 ngay). Viéc két hop cac vé tinh trén v6i nhau c6 thé cung
cap bo dit liéu d6 cao myc nudc trung binh 7-10 ngay tuy timg khu vuc. Két qua do cao muyc
nude song, hd trén luu vuc séng Mé Cong bang phuong phap do cao vé tinh da duoc mot s6
tac gia [16, 17] danh gia thir nghiém tai Tram do Moc Hoa trén song Vam Co Tay co thé dat
do chinh xac 0,125 m.

b) Phuong phép 2: Sir dung két hop anh radar, anh quang hoc va mé hinh s6 dia hinh
(DEM) d6 chinh xéc cao dé xac dinh d6 cao muc nudc

Do giai phap 1, cac chu ky cta vé tinh kha thua, nén viéc cung cap dir liéu chi co thé dap
g véi tan xuit khoang 10 ngay (tuy vi tri). Do d6 dé dam bao tang tdi da tan suit cung cap
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dir liéu do cao myc nude song, hd trén luu vue trong trudng hop can thiét c6 thé két hop véi
giai phap thir 2, d6 1a sir dung két hop anh vé tinh radar, quang hoc va mé hinh s6 dia hinh
(DEM) d6 chinh xéc cao dé xac dinh d6 cao muc nudc. Phuwong phap nay duoc tién hanh nhu
quy trinh trong hinh 5 [5]. Déi véi phuong phép nay, trudc tién xac dinh dudong mép nude
ho, song tai thoi diém thu anh; sau d6 két hop v6i mé hinh sb d6 cao (DEM) c6 do chinh xac
cao dé xac dinh do cao tuyét ddi cua muc nude; trén co s& d6 sé cac dinh duoc sy bién ddi
muc nudce theo thoi gian. Vi phuong phap nay, do chinh xac phu thudc rat 16n véi d6 chinh
x4c ciia DEM va d6 phan giai anh vién tham dugc sir dung. Thuc té hién nay DEM ¢ khu
vuc cac hod thuong ngudn sdng Mé Cong tot nhét 13 ¢6 d6 chinh xac 2 m dwgce thanh 1ap bang
phuong phap lap thé tir anh vé tinh. Do d6, do chinh x4c ctia d6 cao muc nude do dugce béng
phuong phap nay ciing kha thap, sai s do cao c6 thé hon 2 m.
Thu thép tai liéu, DEM, anh vé tinh

v A
Xtr ly, hiéu chinh DEM Xir ly anh vé tinh

Do dac, tinh toan do6 cao myc nud6c

Hinh 5. Quy trinh x4ac dinh d6 cao muc nuéc séng, hd bang phwong phap két hop anh radar, anh
quang hoc va DEM.

Tuy vay, trong truong hop can thiét, néu khong c6 nguodn dir liéu khac bo sung (dir lidu
do cao vé tinh radar, di liéu quan tric) thé c6 thé str dung két hop dit liéu do cao myc nudc
tinh toén theo Phuong phap 1 va Phuong phap 2 nham ting day dugc chudi so lidu quan tric
muc nude. Vi viée két hop ndy, c6 thé dam bao duoc su lién tuc ctia chudi sb lidu trung binh
5 ngay c6 mot tri do do cao muc nudce tai mot vi tri.

3. Két qua va thao luin

Dé xac thur nghiém dinh d§ cao muc nudc, nghién ciru nay tién hanh tinh toan chudi sd
liéu d6 cao muc nudc tai 02 hd thiy dién trén dong chinh song Mé Cong bén ngoai bién gidi,
gém: H6 Pai Triéu Son (Trung Quéc) va hd Xayabury (Lao). Viée tinh toan gid tri do cao
muc nudc dugc thyuc hién theo hudng tu dong hoa viéc doc dir li¢u v¢ tinh va xir 1y trén phﬁn
mém chuyén dung BRAT (Basic Radar Altimetry Tools) [18—20].

3.1. Két qua tinh todn dé cao muwc nuede hé Pai Triéu Son (Dechaosan)

Hb thiy dién Pai Triéu Son nim trén dong Lan Thuong (thuong ngudn sdng Mé Cong)
thudc dia phan Trung Qudc c6 toa do X = 639.363,83; Y = 22.658.461,92 v6i chiéu dai dap
1a 460 m, chiéu rong dap la 28 m. Dé tinh toan muc nudc hd Pai Triéu Son, nghién curu su
dung dit liéu vé tinh Sentinel-6 trong thoi gian tir thang 9/2022 dén thang 6 nam 2023; véi
trung binh 10 ngay ¢ 1 vét vé tinh di qua. Thong tin vé hd va vi tri quan tric do cao muc
nude thé hién trong Bang 1.
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Bang 1. Thong tin vé vi tri quan tric dé cao myc nudc hd thiy dién Pai Tridu Son

Séng/Hb:

Tram thuy van:

V¢ tinh: Sentinel-6 Vét quy dao vé tinh: 140
Tram do 4o: Pai Triéu Son Ma:
Kinh d6 Vi do
Tréi trén: 100.5026 24,1422
Phai dudi: 100.5107 24,1139
Trungbinh: 100.5060 24.1272
Do rong song/hd (m): 300

Khoang cach dén tram thily van (km)/Dap nudc:
V¢ phia thuong luu 21,9 km

Dai Triéu Son (Dechaosan)

Két qua tinh toan chudi bién d6i muc nudc trong thoi gian tir thang 9/2022 dén thang 6
nam 2023 nhu trong hinh 6.

D6 cao mure nuwdre (m)
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Theoi gian

Hinh 6. Bién d6i d6 cao myc nuéc hd thiy dién Dai Tridu Son.

Hinh 6 cho thiy, 46 cao muc nudc tai h Pai Triéu Son tuong dwong 6n dinh giao dong
quanh mirc 882-883 m; diéu nay cho thay ho Pai Triéu Son khong c6 sy x4 nudc dot bién
ma tuong ddi can bang gitta lwong nudc vao va ra khoi ho.

3.2. Két qud tinh todn d¢ cao muwc mede hé Xayabury

Hb thuy dién Xayabury nam trén dong chinh séng Mé Cong, thudc dia phan cua Lao co
toa do X = 165.252,41, Y = 2.131.530,64 v6i chiéu dai dap 1a 820m, chiéu rong dap 1a 60 m
(Hinh 7) [3].

Dé tinh toan d¢ cao muc nudc hd Xayabury, bai bao sir dung két hop dir liéu do cao ctia
vé tinh Sentinel-3A va Sentinel-3B trong thoi gian tir 9/2022-thang 6 nam 2023. Thong tin
vi tri vét vé tinh Sentinel-3A di qua ho Xayabury (tram 4o Xayabury-1) duoc thé hién trong

Bang 2.
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Hinh 7. Bap thuy dién va hd chira Xayabury.

Bang 2. Thong tin v& vi tri quan tric d6 cao myc nuéc hd thiy dién Xayabury tai tram ao Xayabury-1.

Séng/Hb: Xayabury
Tram thuy van:
Vé tinh: Sentinel-3A Vét quy dao vé tinh: 563
Tram do a0: Xayabury 1 Ma&:
Kinh d6 Vido
Trai trén: 101.8725 194211
Phai dudi: 101.8764 19.4134
101.8742
Trung binh: 19.4177
Do rong s6ng/h§3 (m): 748‘
Khoang cach dén tram thuy van (km)/Dap nudc: Vé phia
thuong luu 24,57 km

Két qua tinh toan d6 cao muc nudc tai hd Xayabury str dung dit liéu vé tinh Sentinel-3A
trong giai doan tir ngay 06/9/2022-03/6/2023 duoc thé hién trong bang 3. Bang 3 cho théy,
trong giai doan tir thang 9/2022-6/2023 trung binh 27 ngay s& c6 mot lan vé tinh bay qua
dang vi tri tram do “Xayabury 1”.

Bang 3. D6 cao muc nude tai hd Xayabury st dung dir liéu vé tinh Sentinel-3A.

P§ cao myc nuéc trung

Ngay Kinh do Vi do Chu ky binh (m)
06/09/2022 89 277,3
03/10/2022 90 276,9
30/10/2022 91 276,7
26/11/2022 92 276,8
23/12/2022 93 2771
19/01/2023 101,867 19,4198 94 276,9
15/02/2023 95 276,9
14/03/2023 96 276,7
10/04/2023 97 276,5
07/05/2023 98 276,7

03/06/2023 99 276,4
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Bén canh stir dung dir liéu do cao v¢ tinh Sentinel-3A, viéc tinh toan d§ cao myuc nudc
tai hd Xayabury st dung thém dir liu Sentinel-3B trong thoi gian tur ngay 21/9/2022-
22/5/2023. Thong tin vi tri vét v tinh Sentinel-3B di qua h6 Xayabury (tram ao Xayabury-
2) duoc thé hién trong bang 4. Quan sat vi tri “tram ao Xayabury-2” cho thiy gan trang voi
vi tri tram 4o “Xayabury-1".

Bang 4. Thong tin vi tri quan tric d6 cao myc nuéc hd thuy dién Xayabury tai tram ao Xayabury-2.

S6ng/Ho: Xayabury
Tram thuy van:
V¢ tinh: Sentinel-3B Vét quy dao vé tinh: 692
Tram do 4o: Xayabury_2 Ma:
Kinh d6 Vido
Trai trén: 101.8412 19.4320
Phai duéi: 101.8466 19.4248
Trung binh: 101.8439 19.4284
Do rong séng/hf) (m): 748
Khoang cach dén tram thuy van (km)/Pap nude: VE phia
thuong luu 27,57km

Két qua tinh toan d6 cao myc nudc hd Xayabury tai tram ao “Xayabury-2” sir dung dit
liéu vé tinh Sentinel-3B trong giai doan tir ngay 21/9/2022-22/5/2023 duoc thé hién trong
bang 5. Bang 5 cho thiy, trong giai doan tir thang 9/2022-6/2023 tai vi tri tram 4o “Xayabury-
2” ¢6 09 lan vé tinh Sentinel-3B bay qua, twong tu nhu vé tinh Sentinel-3A trung binh 27
ngdy s& c6 mot 1an vé tinh bay qua ding vi tri tram ao.

Bang 5. P cao muc nudce tai hd Xayabury st dung dit liéu vé tinh Sentinel-3B.

D6 cao muc nuéc

Ngay Kinh d¢ Vido Chu ky trung binh (m)
21/09/2022 70 277,1
18/10/2022 71 276,5
14/11/2022 72 277,0
11/12/2022 73 275,9
07/01/2023 101,8445 19,428 74 276,1
03/02/2023 75 276,3
29/03/2023 77 276,3
25/04/2023 78 275,8
22/05/2023 79 2715

278
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Hinh 8. Bién d6i do cao muc nuéc hd thuy dién Xayabury.
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Do vi tri tram 4o “Xayabury-1” va “Xayabury-2” gan nhu tring nhau, do d6 két hop dir
liéu @0 cao muc nudc tinh toan tir 02 vé tinh Sentinel-3A va Sentinel-3B sé& cho bo dir liéu
dd cao muc nudc trong giai doan tir thang 9/2022-6/2023 voi trung binh 13 ngay c6 01 gia
tri. Két qua tong hop dit liéu do cao muc nude tai 02 tram ao “Xayabury-1” va “Xayabury-
2” duoc thé hién trong hinh 8. Tuong ty nhu véi hd Pai Triéu Son, trong giai doan ndy, muc
nuée hd Xayabury khong co bién dong nhiéu, diéu nay cho thiy luu luong dong chay vao ra
turong ddi can bang, khong c6 su dot bién nhibu.

4. Két luén

Xéc dinh do cao muc nude hé chira trén dong chinh song Mé Cong phia thugng ngudn
13 v6 ciing can thiét d6i véi cong tac du bao blen doéng muc nude & khu vuc dong bang song
Ctru Long. Dit lidu do cao vé tinh radar d6 mé tong hop SAR dang mé ra co hoi dé theo ddi
muc nude cic song, hd c6 do rong trung binh va nho. Két qua tinh toan cho thiy viéc st dung
giai phap do cao v¢ tinh 1a hoan toan c¢6 tinh kha thi trong vi¢c giam sat o cao myuc nudce cac
hé chira ¢ khu vuc thuong ngudn séng Mé Cong. Ddi voi cac ho & thugng ngudn nhu hd Dai
Triéu Son thi khi c6 bién dong muc nudc (tich hodc xa) trong vong 15-20 ngay s€ anh huong
dén myc nude cac song ¢ khu vue dong bang song Ctru Long. Do d6, véi tan suat quan tric
duoc nhu hién nay, khoang 10 ngdy c6 1 dit liéu d6 cao muc nude ¢ thé cung cip cho viée
chay mo hinh du bdo luu lugng dong chay va d cao muc nudce tai khu vuc déng bang song
Ctru Long nham tng phé véi kha nang xam nhép man. Giai phap cling co thé ap dung trong
viéc tinh toan d cao myc nude bién nham giam sat hién twong nudc bién dang do bién ddi
khi hgu cho khu vuc dong bang song Ctru Long nham dua ra dugc giai phap thich Gng cua
khu vure ddi voi van dé bién doi khi hau. Bén canh viéc st dung dit liéu do cao vé tinh tir cac
vé tinh nhu Sentinel-3A, Sentinel-3B va Sentinel-6 thi hién nay c6 thé sir dung két hop thém
dit liéu do cao vé tinh Janson-2, Janson-3 dé ting tan sut quan trac lan tir 5-7 ngay. Diéu nay
¢ y nghia rat 1on trong viéc giam sat tai nguyén nudc gan thoi gian thuc phuc vu cong tac
g pho va xiy dung ké hoach thich ing vé&i bién ddi khi hau cta khu vyc dong bang song
Ctu Long.

Déng gop cua tac gia: Xay dung y twong nghién cau: N.V.T., B.T.P.T; Xu ly s6 lieu: N.V.T.,
N.T.T., B.T.P.T; Viét ban thao bai bao: B.T.P.T., V.T.H; Chinh sta bai bdo: N.V.T.,
b.T.P.T,. V.T.H.

Loi cam on: Bai bao hoan thanh nho vao két qua ciia Dé an dac thu “Ung dung vién tham
giam sat thuong xuyén phuc vu cac linh vuc thuoc Bo Tai nguyén va Méi truong” do Cuc
Vién tham quoc gia, Bo Tai nguyén va Moi truong chu tri.

Loi cam doan: Tap the tac gia cam doan bai bao nay la cong trinh nghién ctu cua tap thé
tac gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ctru trudce day;
khdng co su tranh chap lgi ich trong nhom téc gia.
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Applying remote sensing technology in monitoring water level
changes in border river basins to serve water resources
management in Vietnam in the context of climate change
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Abstract: On the main stream of the Mekong River, countries have been building dozens
of water reservoirs for hydropower and irrigation, thus reducing the flow to the Mekong
Delta in the dry season combined with rising sea levels due to Climate change has pushed
the region to face increasing saltwater intrusion. To take the initiative of water resource
forecasts in the dry season, near real-time hydrological data upstream beyond the border
such as flow, reservoir capacity, or lake regulation is very important. However, this data is
currently not shared by all countries and Vietnam cannot monitor the one directly due to
geographical issues. The main goal of the article is to present remote sensing methods in
determining and monitoring high water level changes of reservoirs on the upstream main
river to serve the calculation of reservoir regulation data. Research results show that, with
the combined use of radar altimeter data from the Sentinel-3A, Sentinel-3B and Sentinel-6
satellites, it is possible to determine the water level in reservoirs with a frequency of about
10 days/1 time; helps to early forecast the potential impact on water levels in the Mekong
Delta.

Keywords: Radar satellite altimeter; SAR; Water level; Climate change; Mekong.
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