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Tém tit: Trong nhiing nim qua, hé thong cic hd chira xay dung trén thuong ngudn song
Da ngoai lanh tho Viét Nam da lam thay d6i ché do dong chay tu nhién trén séng, anh huong
dén cong tac du bao, van hanh hd chtra va quan 1y tai nguyén nudce trén luu vye. Do do viée
nghién ctru hoat dong ctia cac ho chira ndy 1a nhiém vu réat can thiét. Nhirng tién bo gan day
ctia cong nghé vién tham da cho phép giam sat hoat dong ciia cac hd chira ngoai 1anh thd
tuong dbi hiéu qua. Bai bao trinh bay mot phuwong phép hién dai trong giam sat hd chira
ngoai lanh tho sir dung két hop thuat toan Otsu va cong nghé vién tham trén nén tang Google
Earth Engine dé danh gia nhanh bién dong vé dién tich mat nudc, dung tich va myc nude
cac hé chira. Két qua kiém chimg voi ho chira & Viét Nam cho thay phuong phap dugc deé
xudt c6 kha ning giam sat tot bién dong cua cac hd chira. Khi ap dung cho cac hd chira ngoai
lanh tho trén song Da trong giai doan 2018-2023, nghién ctru da xac dinh duoc quy luat van
hanh co ban cuia cac hd chira nay. Theo do6, cac h6 chira thudng tich nude trong khoang thoi
gian thang 7 dén thang 12 va xa nude trong khoang thoi gian tir thang 1 dén thang 6. Két
qua cua nghién ctru nay s€ lam tién dé quan trong cho viéc xac dinh quy trinh van hanh cac
hd chura ngoai lanh tho va tich hop cac quy trinh ndy vao cac mé hinh du bao dong chay
ngoai lanh thd vao Viét Nam.

Tir khéa: Song Pa; Ho chira; Vién tham; Google Earth Engine; Otsu.

1. Mé dau

S6ng Pa 1a phy luu 16n nhat trong hé thong song Hong, tong dién tich luu vie song Ba
1 52.900 km?, trong d6 phan thudc lanh thé Trung Quédc chiém khoang 47%, phan thudc
lanh thé Viét Nam khoang 51% va khoang 2% thudc 1anh thé Lao [1]. Trén dong chinh séng
ba thudc dia phan Viét Nam, nhiéu ho chira da duoc xay dung voi myc tiu phat dién, phong
1ii, cp nudc cho ha du [2], hang nim cung cap san luong dién 16n va c6 vai tro quan trong
dbi v6i an ninh nang luong va an ninh nguén nude quoc gia. Hién nay, phan luu vuc séng
Pa thude Trung Qudc c6 sau hd thity dién 16n trén dong chinh gdm Yayangshan, Shimenkan,
Longma, Jufudu, Gelantan, Tukahe. Tir khi cac hd chtra nay di vao hoat dong, dong chay
song Da vé Viét Nam c6 nhiéu thay doi, da c6 sy phan phdi lai dong chay mua ¢ ha luu song
[3]. Cac ho chira thuong ngudn séng Pa lam ting dong chay vao mua kho va giam dong chay
vao mua mua, va ca nam. Cu thé, tai tram Lai Chau, vao mua kho dong chay tang tir 22,74%
(giai doan 1961-2006, trudc khi co cac hd chira Trung Qudc) 1én 29,34% (giai doan 2007-
2014, sau khi ¢6 cac hd chira Trung Qudc) [4]. Trong bdi canh s6 liéu van hanh cac hd chira
nay chua duoc chia sé cho Viét Nam [1], viéc van hanh cac hd chira da gay ra nhitng kho
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khan rat 16n cho cong tac du bao, quan 1y tai nguyén nude. Do do, viée giam sat dién bién hod
chira Trung Quoc ngoai lanh tho trén thuong nguon song Pa sir dung cac cong ngh¢ giam sat
gian tiép 1a rat can thiét, phuc vu cung cip thong tin, gop phan nang cao chit luong dy bao
va quan ly tai nguyén nudc trén song Da noi riéng va song Hong no6i chung.

Trong nhimg ndm gan déy, v6i su phat trién ciia cong nghé xir Iy anh va sy gia ting ciia
cac nguon anh vién tham mo voi do phan giai khong gian, thoi gian ngay cang cao, viéc giam
sat hoat dong cua cac hd chira ngoai lanh thé tir vién tham ngay cang trd nén kha thi. Trong
cac nghién ctru sir dung céng nghé vién tham dé giam sat hd chira, phuong phap giam sat
thong qua bién dong dién tich mat nuéc ho 1a phuwong phap dugc ap dung rong rai nhit.
Phuong phap nay cho phép xac dinh dién tich mit nude ho chira tir giai doan anh vién tham.
Sau d6, cac dac trung myc nude va dung tich hd s& duge xéac dinh dua vao cac dudng quan
hé dic tinh hd muc nudce - dién tich mat nudc va dung tich - dién tich mit nuée [5, 6]. Céc
dudng dic tinh nay thudng c6 sin v6i cac hd chira trong nude [7]. Tuy nhién, véi cac hd chira
ngoai lanh thd, cac dudng nay thuong phai dugc xay dung tir mé hinh sb d6 cao (DEM) [8—
11] hodc tir s6 liéu do dac muc nudce ho va dién tich mat nuwée [12]. Phuong phap sir dung sd
liéu do dac muc nudce va dién tich mat nude doi hoi cac dir liéu duoc thu nhan tai cac thoi
diém gidng nhau méi dam bao do chinh xac trong mbi quan hé giira cac thong sd hd chua.
Trong bdi canh do, viéc st dung dir liéu DEM dia hinh cua hd chira dé xay dung quan hé
giita cac thong sd muc nudce, dién tich mit nude, dung tich ho 1a giai phap duoc nhiéu nghién
ctru sir dung [13, 14]. Chang han, nghién ctru [15] sit dung DEM tir ngudon SRTM dé xay
dung mdi quan hé dién tich mit nudc - cao d6 mit nudc - dung tich hd dé udce tinh sy thay
d6i luu trit nudc cta cac hd chia trén khu vyc tiéu ving Mé Cong mé rong. Nghién ctru [16]
da str dung anh vé tinh Sentinel 1 cting véi mé hinh sé d6 cao dé ude tinh lugng nudc duogc
giit lai trong cac ho. Dy an giam sat dap trén song Mé Cong cua trung tam Stimson [10] dung
dir liéu vé tinh Sentinel 1 dé xac dinh dién tich mat nudc, két hop str dung DEM cung nén
tang xur ly dam may Google Earth Englne (GEE) d¢ giam sat bién dong ho chira. Nghlen cliru
[17] d& xuat mét phuong phap ket hop viéc st dung DEM va hinh anh Landsat véi GEE dé
giam st cac s6 liéu ho chira gdm dién tich bé mat, muc nudc va dung tich hitu ich. Trong
nude, cac nghién ciru ciing duoc thuc hién dé giam sat dung tich hd chtra. Nghién ciru [18]
tinh todn myc nudc va dung tich hd tir anh vé tinh tuy nhién can phai tai va xir Iy timg canh
anh. Nghién ctru [19] két hop anh v¢ tinh radar va vé tinh quang hoc dé xac dinh mat nude
ho chira, tuy nhién cac dir liéu vé tinh nay c6 do phéan giai khac nhau s& dan dén khong dong
nhat, viéc x4c dinh ngudng thu céng cho nhiéu canh anh sé& ton nhleu thot gian.

Nghién ctru nay tlen hanh nghién ctru cac ho chira thuong ngudn song Ba bén ngoai lanh
thd trong nhimg nim gan day dé xem xét tac dong ciia cac hd nay dén ché do thiy van phia
ha luu thuoc Viét Nam. Bai bao st dung thuét todn Otsu, cho phép tu dong tim ra gia tri
ngudng linh hoat dé phan tich mat nudc theo timg diéu kién canh anh khac nhau. Khi nghién
ctru v6i lugng 16n cac canh anh vé tinh, so v6i phuong phap phan tich st dung ngudng cd
dinh, nhin chung thuat toan Otsu cho két qua xac dinh dién tich mit nude hd chinh xac hon
[20, 21]. Pong thoi, dé giam anh hudng ctia may, nghién ctu cling st dung anh vé tinh
Sentinel 1, 13 loai vé tinh radar nham cung cdp nhiéu dit liéu anh vé tinh hon va do d6 gidp
cung cap thong tin vé ho chira lién tyc. Cudi cung, dé ting hidu suat xir 1y, toan bo dir liéu vé
tinh duoc thuc hién tinh toan trén nén tang GEE v6i cac cong cu manh mé trong xtr 1y anh
vién tham, phan tich khong gian va kha ning tinh todn vuot trdi trén may chu ctia Google,
thuat toan Otsu ciing duoc 1ap trinh tinh toén trong GEE. Nén ting GEE giip viée xur 1y, giai
doan nhiéu canh anh dugc thyc hién cing ldc, nhanh chong ma khong can tai vé timg anh
v6i d0 tin c@y cao [22, 23]. Nho xdy dung trén nen tang, viéc giam sat hd chira co thé duoc
thue hién theo gan thoi gian thuc, phuc vu cung cip kip thoi hién trang cac hd chira. Day 1a
huong nghién ciru dang dugc nghién ciru rong réi trén thé gi61 nhung con tuong d6i méi &
Viét Nam vé tng dung coéng nghé vién tham trong giam sat ho chira ngoai lanh thd.
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2. Dir liéu va phwong phap nghién ctru

2.1. Khu v nghién cuu

Bai bao tién hanh nghién ciru cac hd chira da dugc xay dyng va van hanh trén thuong
ngudn séng Da bén ngoai lanh thd Viét Nam, gom: Yayangshan, Shimenkan, Longma,
Jufudu, Gelantan, Tukahe, trong giai doan 2018-2023, nham xac dinh tic dong gan nhat cua
cac hd chtra bén ngoai lanh thd dén ha lwu song Pa. Vi tri va cac thong tin co ban vé cc hd
chtra nay dugc trinh bay & Bang 1 va Hinh 1.
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Hinh 1. Cac hd chira nghién ctru trén thuong luu song Da bén ngoai lanh thd Viét Nam.

Bang 1. Thong tin chinh ctia cac hd chira nghién ciru.

' Nam xay dung - Dung tich ho 2 N
Ho chira Nim vin hanh (tridu mY) Chiéu cao dap (m)
Yayangshan 2003 - 2006 247 88
Shimenkan 2007 - 2010 197 116
Longma 2003 - 2007 590 135
Jufudu 2004 - 2008 174 95
Gelantan 2003 - 2008 409 113
Tukahe 2003 - 2008 88 59,2

2.2. Dir liéu nghién curu

- Anh vé tinh: Dit liéu vé tinh Sentinel 1 SAR GRD véi d6 phan giai 10 m duogc thu thap
trong giai doan 2018-2023 tir Co quan Hang khong vii try Chau Au.

- M6 hinh sé d6 cao: Bai béo str dung dit liéu DEM la NASADEM véi d6 phan giai 30
m dé md phong dia hinh cac ho chura, day 1a dir liéu co do tin cdy cao khi dugc cai thién bang
cach két hop dit liéu phu tro tir cac bé dit lieu ASTER GDEM, ICESat GLAS va PRISM. Dit
liu dugc thu thap tr Co quan hang khong vii tru My NASA.
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Bang 2. Dit liéu st dung trong nghién ctru.

87

Dir liéu Nim thu thip Sécanhanh P phangiai  Nguén dir liéu

2018 143
2019 139

. 2020 156

Sentinel 1 SAR GRD 2021 147 10m ESA

2022 135
2023 134

NASADEM 2000 30m NASA

2.3. Phuong phdp nghién cuu

Dir liéu anh vé tinh Sentinel 1
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Hinh 2. So dd cac budc xac dinh cac dic trung hd chira bao gém dién tich mat nudc, muc nudc va

dung tich hd chira tir dnh vién tham trén cong cu GEE.

So dd cac bude xac dinh céac dic trung hd chira bao gém dién tich mat nudc, muc nudc
va dung tich ho chura tir dnh vién tham trén cong cu GEE duoc trinh bay ¢ Hinh 2. Cac budc

nay dugc md ta cy thé nhu sau:

- X1r Iy anh vién tham: T4t ca cac canh anh dir liéu vé tinh Sentinel 1 duoc truy cap trén
cong cu GEE ma khong can tai timg canh anh vé may tinh. Cac ngon niii c6 thé can tro duong
di clia chum tia radar, cac khu vuc c6 tham phu bé mit phirc tap, hay cac thung ling, vach
nti do dbc 16n 1am cho dir liéu radar phan hoi khong chinh xéc [24], do vdy cc canh anh vé
tinh dugc xtr 1y loai bo nhidu, bong, cac anh kém chat lugng bi loai bo nham giam sai s6. Céc
cong viéc nay déu duoc thuc hién sir dung cac cong cu c6 san trén GEE (Hinh 3).

R LA

Hinh 3. Xir Iy nhidu va bong trén canh anh Sentinel 1 bang cong cu GEE.

WY x
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- Phan tach ddi twong nude tir anh vién tham: Mit nudc trén anh vé tinh radar duoc xac
dinh tir ngudng phan loai, dya theo loai song VV cua Sentinel 1, gia tri SONg tan xa nguoc
khi gip mit nudce ludn thap hon cac dbi twong khac [25]. Nhu vy nhitng diém anh c6 gia tri
thép hon ngudng dugc xac dinh 1a mat nudc, gia tri cu thé duoc x4c dinh phu thudc vao tirng
khu vuc dia ly nhét dinh. Khi x4c dinh mdt nudc trén nhiéu canh anh vé tinh dugc thu thap
tai cac thoi diém khac nhau thi viéc str dung mot gia tri ngudng duy nhat 1a khong phi hop.
Nhiéu nghién ctru trén thé gi6i hién nay da img dung thuit toan Otsu dé tr dong xac dinh
ngudng cho tung canh anh. Phuong phap cua Otsu gitp xac dinh ngudng cho ting canh dnh
bang cach chuyén d6i hinh anh ky thuat s6 thanh cac diém anh duoc dic trung bang mau
thudc thang d6 xam (tir mirc xam toi thiéu dén murc xam tb1 da) [26]. Dua vao mot gia tri t
dugc goi la ngudng, hinh anh dugce tao thanh hai phan gom tién canh (diém anh gan Vo1 muc
xam t0i thiéu) va hau canh (dlem anh gan v6i mtrc xam tdi da) [26]. Ty 1é cac diém tién canh
trong hinh anh 12 w0 va d6 chuyén mau xam trung binh 13 u0; ty 1& cac diém hau canh trong
hinh anh 1 w1 va do chuyén mau xém trung binh 1a u1, khi t 1am cho biu thirc WO*W1*(u0-
ul) dat gia tri 16n nhét thi t 13 ngudng phan doan t6i wu [26]. Thay vi phai lya chon ngudng
cho mdi canh anh thi thuét toan Otsu ty dong lya chon ngudng t6i rru tir hinh anh thang mau
xam dé tbi da hoa sy khac biét giira cac 16p, tir 46 xac dinh nhitng ving diém anh 13 mit nuée
[27]. Thuat toan Otsu duoc xay dung trong GEE bang nhiéu ham nhu ee.Array, ee.Dictionary
dé tim gia tri t5i da hoa phwong sai giita cac 16p. Dién tich mét nuéc 1a téng dién tich tat ca
cac diém anh da dugc xac dinh, qua trinh phan tdch mat nudc bé“mg thuat toan Otsu va tinh
dién tich mat nude déu duoc thue hién béng cong cu GEE.

Hinh 4. Ving mit nuéce (mau xanh) dwoc xac dinh bang thuit toan Otsu xay dung trong GEE.

- Xay dung cac dudng dic tinh hd chira: Puong dic tinh cta hd chtra gdm muc nude -
dién tich mit nude (Z ~ F) vd muc nudc - dung tich hd (Z ~ W) duoc xac dinh tir dit liéu
DEM. Tai mbi gia tri myc nudc s€ xac dinh mot phﬁn mat ph'flng bi gidi han béi DEM, dién
tich phén mat phéng nay chinh 1a dién tich mat nudce tai gia tri muc nude da chon. Phan thé
tich bi gi¢i han boi DEM va phan mit phang trén chinh 13 dung tich ho tai gia tri myc nudce
da chon.

T .

Hinh 5. Xac dinh pham vi tinh toan ctia hd trén DEM: (a) dit liéu NASADEM, (b) khoanh ving hd
trén DEM.
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Phan dung tich giita hai mat nuoc lién ke dugc tinh gan ding bang thé tich hinh chdp cut
(cbng thure 1), dung tich nudc cua ho chira la tong thé tich cac hinh chop cut trén (cong thuc 2).

AW, =W, - W =512 (2, -2,) @
n F,+F
W:ZEOLX(ZM_ZJ (2)

2

Trong d6 Fi, Fis1 (M?) lan luot I dién tich mat nuéc ho tai muc nudc Zi, Zivr; Wi, Wik
(m?®) lan luot 12 dién tich mat nudc hd tai muc nuéc Zi, Ziv; AW, 4 1a dung tich gitra Fi, Fi1.

Tur dir lisu NASADEM, tai mdi gia tri muc nudc tinh toan duoc dién tich mat nudc va
dung tich ho tuong &ng, tap hop nhiéu gia tri tinh toan dé c6 duong dac tinh Z ~F, Z ~ W.

- Xac dinh dién tich mat nuéc, mue nudc va dung tich hd chira: Voi mdi gia tri dién tich
mat nuéc hd chira trich xuat tir anh vé tinh, nghién ciru s& xac dinh dwoc dién tich mat nuéc.
Sau d0, str dung cac dudng dic tinh hd chira, myc nude va dung tich hd chira c6 thé xac dinh.

3. Két qua

3.1. Tinh toan thwr nghiém cho ho chira & Viét Nam

Dé danh gia d6 tin cdy cua phuong phap dé xuét, nghién ciru tién hanh tinh toan thir
nghiém véi hd chira cling nam trén séng Pa 1a Lai Chau vé6i chudi s6 liéu vién tham trong
giai doan 2016-2022. Sau khi loai bo nhiéu va bong trén cac canh anh vé tinh Sentinel 1, mat
nudce hd tai méi canh anh dwoc xéc dinh nhu Hinh 6. Dién bién dién tich mit nude xac dinh
ttr anh vién tham giai doan 2016-2022 va quan hé gifta muc nude - dién tich mit nudc xac
dinh tir m6 hinh s6 d6 cao DEM duoc trinh bay & Hinh 7.

Hinh 6. Anh vé tinh Sentinel 1 khu vuc hd Lai Chau (), mat nuéc hd Lai Chau (b).
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Hinh 7. Dién bién dién tich mét nudce hd tinh toan tir dir liéu Sentinel 1 (a) va mbi quan hé myc nude
- dién tich mat nudce ho Lai Chéau (b).



Tap chi Khi twong Thaty van 2025, 770, 84-96; doi:10.36335/VNJHM.2025(770).84-96 90

Méi quan hé muc nuée - dién tich mat nudce xay dung tir DEM cua h6 Lai Chau dugc so
sanh voi duong déc tinh thyc té thong qua cac chi s6 danh gia gdm hé sb twong quan (CO),
hé s6 x4c dinh (RZ) do thién léch (PBIAS), can bac hai sai s6 toan phuong (RMSE), ti s6 cua
RMSE va d6 léch chuén cua sb liéu do dac (RSR). Bang 3 cho thdy co su twong dong giira
hai dir li¢u duong déc tinh nay, quan hé muc nudc - dién tich mat nudc xay dung tr DEM
dam bao do tin cay dé ap dung tinh todn muc nudce tur dién tich mat nudce.

Bing 3. So sanh dién tich mat nudc cua dudng dic tinh xay dung tir DEM va dudng dic tinh thuc té.

Hé chira CC R? PBIAS RMSE RSR
Lai Chéau 0,99 0,98 6,74 2,99 0,27

Hinh 8 so sanh muc nuée tinh toan cua hd Lai Chau tinh tir dién tich mat nudce dya trén
mdi quan hé myc nudc - dién tich mat nuée da xay dung va muc nude thyc do trong giai
doan 2016-2022. Két qua so sanh giita muc nudc tinh toan va thuc do ciing str dung cac chi
sd danh gia bao gd6m hé s6 twong quan (CC), hé s6 xac dinh (R?), d6 thién 1éch (PBIAS), can
béc hai sai s6 toan phuong (RMSE) ti s6 cia RMSE va d6 léch chuan cua sb liéu do dac
(RSR) duogc trinh bay ¢ Bang 4. Két qua tinh toan cho thdy nhin chung dién bién myc nuée
tinh todn bang cong nghé vién tham tuong quan rat tot voi muc nudce thue do voi hé sb twong
quan 1a 0,87. Piéu nay chimg to cong nghé vién tham co thé giam sat t6t bién dong cuia cac
hd chaa. Vé gia tri tuy¢t ddi, hd Lai Chau sai s6 xuét hién & ca phﬁn muc nudc thép va muc
nudc cao. Sai sb tuyét doi c6 thé gay ra do hai nguyén nhan chinh bao gdm sai s6 trong viéc
xac dinh dién tich mat nude tir anh vién tham (gay ra bdi cac sai s6 do chat luong anh, do
ngudng phan tach nudc, dd phan giai anh) va sai so trong xdy dung quan hé muc nudc - dién
tich mat nudce tir DEM (d6 phéan giai 30 m co thé chua du dé xay dung quan hé myuc nudc -
dién tich mat nude hoan toan chinh x&c).
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Hinh 8. So sanh muc nudc tinh toan va muc nude thue do hd Lai Chau.

Bang 4. Tuong quan giita myc nudc tinh toan va muc nude thyc do cia hd Lai Chau.

Hd chira CcC R2 Pbias RMSE RSR
Lai Chau 0,87 0,76 -1,87 6,40 1,06

3.2. Tinh todn dién bién ho chira thwong luu séng Pa

Céc ho chira thugng ngudn séng Da bén ngoai lanh thd Viét Nam c6 nhiéu diém tuong
dong véi hd Lai Chau tir dic diém dia hinh dén qua trinh hinh thanh hd. Pudng dic tinh ho
chtra thé hién mdi quan hé myuc nude - dién tich mat nudc - dung tich tinh toan trén GEE nhu
Hinh 9. Dién bién dién tich mit nudc cac hd thay dbi theo thoi gian dugc gidm sat bang cong
nghé vién tham thé hién nhu Hinh 10. Tlr dudng dic tinh ho chtra va dién bién dién tich mat
nudce ho tinh toan dién bién muyc nudc cac hd nghién ctru giai doan 2018-2023 (Hinh 11). Tir
duong dic tinh hd chira va muc nude hd tinh toan dién bién dung tich cac ho nghién ciru giai
doan 2018-2023 (Hinh 12). Két qua tinh toan cho thay cac ho trén thuong luu séng Da trong
giai doan 2018-2023 c6 xu hudng tich nude trong khoang thoi gian thang 6 - thang 12, cac
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hé thuong ngudn gdm Yayangshan, Shimenkan tich nudc mudn hon so véi cac hd ha ngudn
gém Longma, Jufudu, Gelantan, Takuhe. Cu thé, cac ho Yayangshan, Shimenkan thuong tich
nude trong thoi gian thang 8 - thang 9, trong khi cac hd Longma, Jufudu, Gelantan, Takuhe
thuong tich nudc trong thoi gian thang 6 - thang 8.

Céc hd thuong dat lugng nude 16n nhat vao thang 11, 12, mot vai hd trong mot vai nim
thi som hon (thang 10) hoac mudn hon (thang 1 ndm ké tlep) H Yayangshan, hd dau tién
tinh tir thuong nguén xudng, thuong tich nudc s6m nhét, vao céac nam 2020, 2021, 2022,
2023 hd dat lugng nudc 16n nhét thang 10, sém hon cac hd ha nguon. HO Shimenkan chu
yéu dat luong nude 10n nhit thoi diém thang 11, vao cac nam 2020, 2021, 2022, 2023. Tuong
tur, hd Longma ciing chu yéu dat luong nudc 10n nhét thoi diém thang 11, vao cac nim 2018,
2020, 2023. H6 Jufudu, Gelantan dat luong nuéc 16n nhat mudn hon so véi cac hd trén, tai
thoi diém cubi thang 11, ddu thang 12. HO Tukahe, hd cubi cung trong chudi hd, dat luong
nude 16n nhat vao cudi thang 11, thang 12. Két qua nay cho thiy, nhin chung cic hd thuong
tich day nudc lan luot tir thuong ngudn dén ha ngudn, hd Yayangshan tich day nudc trude,
tiép dén 12 cac hd Shimenkan, Longma, sau d6 dén cac ho Jufudu, Gelantan, va cudi cung la
hd Tukahe.

Céc hd c6 xu huéng xa nudc trong khoang thoi gian thang 1 - thang 5, trong d6 chu yéu
la thang 1 - thang 4. Cac ho thuong nguén gom Yayangshan, Shimenkan, Longma xa nudc
sém hon so véi cac ho ha nguon gom Jufudu, Gelantan, Tukahe. Cu thé, cac hd Yayangshan,
Shimenkan, Longma thudng xa nudc trong thoi gian thang 1 - thang 4, con cac hé Jufudu,
Gelantan, Tukahe thuong xa nude trong thoi gian thang 3 - dau thang 5. Mot s6 nam, cac hd
thyc hién quy trinh xa nudc trong thoi gian ngan, tich nudc tro lai, sau do bit dau xa nudc
dén khi lugng nudc trong hd dat mirc thap nhat. Cac hd chira thudng dat lugng nudc nho nhat
vao cac thang 5, 6, 7, 8. Hb Yayangshan, Shimenkan dat mirc nuéc thép nhét vao thang 7, 8;
trong khi ho Longma, Jufudu dat mic nuéde thép nhét vao thang 6, 7; va ho Gelantan, Takuhe
dat mirc nudc thap nhat vao cudi thang 5 dén dau thang 7.

Dung tich (triéu m3) Dung tich (triéu m3)
300 250 200 150 100 50 0 200 150 100 50 0
860 780
E 840 i E 740
g 820 g 720
2 2
° 800 - © 700
=3 =
=780 ¢ = 680
760 680
o 2 4 6 8 10 0 1 2 3 4 5 6 7
a Dién tich mat nuwéc (km2) b Dién tich mat nudc (km2)
Dung tich (triéu m3) Dung tich (triéu m3)
600 500 400 300 200 100 0o 200 150 100 50 0

2
o
g

E 840 Est0
8 ]
5 600 S 480
= c
© e
2 560 2 450
520 420
] 5 10 15 0 2 4 6 8
c Dién tich mat nuwéc (km2) d Dién tich mat nudc (km2)
Dung tich (triéu m3) Dung tich (triéu m3)
500 400 300 200 100 1] 100 80 60 40 20 o
500 400
g 470 0
S 440

Mye nuée (m)
g 8 8
o o

%)
@
o

@«

]

o

o] 2 4 6 8 10 12 14 2 3 4 5
Dign tich mat nuéc (km2) £ Dién tich méat nudc (km2)

[=]
-

Hinh 9. Puong dic tinh cac hd nghién ctru: a) Ho Yayangshan, b) Ho Shimenkan, ¢) H5 Longma,
d) Ho Jufudu, e) HO Gelantan, f) H6 Tukahe.



Tap chi Khi twong Thuy van 2025, 770, 84-96; doi:10.36335/VNJHM.2025(770).84-96

_.90 _70
Es,o E
Q £60
S 70 S
c 1=
E60 ESD /
_fgs.o g
= c
La0 Z40
1 2 3 4 5 6 7 8 9 10 11 12 12 3 4 5 6 7 & 9 10 11 12
Thang Thang
a ——2018 —2019 ——2020 2021 —2022 —2023 p ——2018 —2018 ——2020 2021 ——2022 ——2023
14 __85
£ £
g 255
° 8 5.
2 Z
E Eas
s S
= =
26 E3s
12 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
Théang Thang
¢ ——2018 —2018 ——2020 2021 =——2022 ——2023 d ——2018 —2019 —2020 2021 —2022 ——2023
__100 ~40
g 3
o o 3
k=]
: E
g s
= =
2 s 3825
12 3 4 5 8 7 & 9 10 11 12 1.2 3 4 5 6 7 8 9 10 11 12
Thang Thang
e ——2018 —2019 2020 2021 ——2022 ——2023 f ——2018 —2019 2020 2021 ~——2022 —— 2023

Hinh 10. Dién bién dién tich mat nudc ho chira giai doan 2018 - 2023: a) HO Yayangshan, b) Ho
Shimenkan, ¢) Hb Longma, d) Hb Jufudu, ¢) Hd Gelantan, f) Ho Tukahe.
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Hinh 11. Dién bién muc nude hd chira giai doan 2018 - 2023: a) Hb Yayangshan, b) Hb Shimenkan,
¢) Ho Longma, d) H6 Jufudu, e) Ho Gelantan, f) Ho Tukahe.
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Hinh 12. Dién bién dung tich hd chira giai doan 2018 - 2023: a) H6 Yayangshan, b) H5 Shimenkan,
¢) Ho Longma, d) Ho Jufudu, ¢) Ho Gelantan, f) Ho Tukahe.

4. Thao lugan

Vao thoi diém mua mua, luong nude vé hd nhiéu, cac ho thuy dién bat dau tich nude dé
dam bao phat dién cho mua kho ké tiép Hau hét cac ho déu bat dau tich nudc tir thang 7 hodc
8 dén thang 10, 11 day hd. Cac hd xa nudc phat dién, cap nuée tir thang 1, 2 cho dén hét
thang 6. Thuc té, dién bién tich nudc va xa nudc tai mdi hd s& c6 sy sai khac giita cac nim
tuy nhi€n chi chénh 1éch trong khoang gian ngan, qua trinh tich va xa nudc ciing co thé dan
xen nhau tuy thoi diém va tiy tiéu luu vye nhung s6 ligu tinh todn cho thay c6 xu thé chung
trong dién bién tich va xa nudc cua cac hd thuy dién nhu da néu & trén. Cac hd thuong nguén
c6 xu hudng tich nudc mudn nhung dat myc nude 16n nhit sém hon so vdi cac hd ha ngudn,
cac ho thuong nguon cling xa nuwdc sém hon nhung dat muc nudc thip nhat mudn hon cic
h6 ha ngudn. Diéu nay phu thudc nhleu vao lugng nude dén trong mua mua ciing nhu ké
hoach phat dién trong mua kho ctia mdi hd, vai trd cua timg hd trong chudi bac thang hd
chua.

Dir liéu m6 hinh s6 d6 cao NASADEM c¢6 d6 phan giai 30 m, chua phai la dit liéu c6 do
phan giai cao va voi dac diém nay co thé gdy ra sai s0 nhét dinh, tuy nhién trong sb cac dir
liéu m6 hinh s6 d6 cao dugc cung cap mién phi hién nay bao phu toan bo khu vuc nghién
ctru thi NASADEM la dir liéu phu hop cho nghién ctru ndy. Ngoai ra, dir liéu NASADEM
da duoc hiéu chinh tir cac bo dit liéu ASTER GDEM, ICESat GLAS va PRISM, gilp nang
cao do chinh x4c so v6i cac dit liéu mo hinh sb do cao khac. B phan giai cua dir liéu Sentinel
1 14 10 m dan dén mit nudc xéac dinh b:ing anh v¢ tinh co6 su sai khac voi mat nude thuc té,
qua trinh tinh toan s€ c6 nhiing sai sd nht dinh, tuy vy day 1a dit liéu mién phi dugc sir dung
pho bién trong nhiéu nghién ciru trén the gi01, trong cac nghién ctru co ban thi dir liu nay
van co sy dong gop quan trong. Mot s6 canh anh vé tinh Sentinel 1 c6 chat luong khong tét,
thé hién cac thong tin bé mat dat khong dung véi thyuc té, khién cho két qua giai doan co su
sai sd. Tuy nhién diéu nay chi dién ra tai mot khoang thoi gian ngén va chi tai mot vai hd,
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trong khi dit liéu nghién ciru cho toan bg sau hd trong giai doan 2018 - 2023 14 rat 16n, vi vay
két qua nghién ctru van dam bao do tin cay.

5. Két luan

Phuong phép giam sat lién tuc lwong nudc trir trong cac hd bang céng nghé vién tham
dua trén thuat toan tu dong phan ngudng mat nudc Otsu va cbng cu phan tich khong gian dia
ly GEE trong nghién ciru nay dat két qua tét khi thir nghiém cho hé chira ¢ Viét Nam. Phuong
phép nay hoan toan c6 thé ap dung dé tinh toan cac théng sé muc nudc, dién tich mat nudc,
dung tich cho nhiéu hd chira khac, ngay ca véi cac hd chira khong c6 sé liéu bén ngoai lanh
thd cia mot qudc gia.

Két qua tinh toan dién bién céc thong s6 muc nudce, dién tich mat nudc, dung tich cho
thdy quy luat chung cua cac hd chua trén thugng luu song Da bén ngoai 1anh thd Viét Nam.
Cac ho chira nay thudng c6 xu hudng tich nudc trong khoang thoi gian thang 7 - thang 12,
va xa nudc trong khoang thoi gian thang 1 - thang 6. Nhu vay sau khi cac ho chia thuong
ngUOn van hanh, vao mua kho tong lurong dong chay song ba ve Viét Nam s¢ tang 1én do cac
hd chira Xa nude, vao mia mua tong luong giam do cac hd chia tich nuéc. Cac ho chia trén
song Da thudc lanh tho Viet Nam s€ bi tdc dong dang ké khi dién bién dong chay dén thay
doi S0 Vi trude day, do do can c6 céc ké hoach chii dong trong qua trinh van hanh ho chira.
Cac sb lieu vé dién bién tich tri nudc cac ho chira thugng nguon song Da la tai liéu b6 sung
quan trong dé nghién ctru vé ché do dong chay vé Viét Nam trong nhitng nim gan day.

DPong gop cuaa tac gia: Xay dung y tuong nghién ciru: N.T.G., T.A.P.; Lya chon phuong
phép nghién ctru: TM.C., T.A.P.,, N.T.G.; Xu ly s0 licu: T.M.C.; Viet ban thao bai bao:
T.M.C., T.A.P.; Chinh stra bai bao: T.M.C., T.A.P., N.A.D.

Loi cam on: Ching t6i xin cam on cac dé tai “Nghién ctru danh gia tac dong cua hé thong
ho6 chtra va st dung dat ngoai lanh thd Viét Nam trén luu vuc song ba anh huong dén bién
d6i dong chiy va ham lugng phu sa bun cat vao Viét Nam” - Ma s6 TNMT.2023.02.30 va
“Nghién cuu xay dung phuong phép, cong nghé du bdo dong chdy mua can, thoi han 10
ngdy, thang, mua dén bién gidi Viét - Trung” - Ma s6 DPTPL.CN.06/23 da hd tro dé thuc hién
nghién ctru nay.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cta tap thé
tac gia, chua duoc cong bd ¢ dau, khong duge sao chép tir nhitng nghién ctu trude day,
khong co su tranh chap loi ich trong nhom tac gia.
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Application of the Otsu algorithm on the Google Earth Engine
platform for monitoring the operation of reservoirs in the Da
river basin outside Vietnam from satellite imagery
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Abstract: In recent years, the system of reservoirs constructed upstream of the Da River,
located outside Vietnam's territory, has significantly altered the natural flow regime of the
river, impacting forecasting, reservoir operation, and water resource management in the
basin. Therefore, studying the operation of these reservoirs is essential. Recent advances in
remote sensing technology have enabled relatively effective monitoring of these external
reservoirs. This paper presents a modern method for monitoring reservoirs located outside
the territory using a combination of the Otsu algorithm and remote sensing technology on
the Google Earth Engine platform to rapidly assess changes in water surface area, capacity,
and water levels. Validation results from two reservoirs in Vietnam have demonstrated that
the proposed method is capable of effectively monitoring changes in reservoir conditions.
When applied to the reservoirs located outside the territory on the Da River from 2018 to
2023, the study identified the fundamental operational patterns of these reservoirs.
Specifically, the reservoirs typically accumulate water from July to December and release
water from January to June. The findings of this study will serve as an important foundation
for determining the operational processes of these reservoirs located outside the territory
and integrating these processes into flow forecasting models for transboundary inflows into
Vietnam.
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