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UNG DUNG CONG NGHE VIEN THAM XAY DUNG, KIEM PEM
NGUON NUOC CHO CAC HO CHUA VIET NAM

Pinh Xuin Hing, Hoang Tién Thanh, Ha Thanh Lan, Nguyén Vin Tuin
Vien Quy hoach Thuy loi

Tém tat: Viét Nam c6 khodang 6695 ho chira trén lanh tho déng vai tré quan trong trong qud trinh diéu
tiét, can bang nudre, gép phan trong quan ly tai nguyén nudc va giam sat thién tai. Tuy nhién, dwong ddc
tinh hé chira con bi han ché khi nguon dir liéu da cii hodc chiea cé s6 liéu. Cong nghé vién tham voi weu
diém dé khai thac, do bao phii rong da dwoc vmg dung rong rai trén thé gidi trong nhiéu linh viee, trong
do bao gom ca quan ly tai nguyén mudc. Nghién ciru iing dung cong nghé vién tham xdy dung duong ddc
tinh ho chira bang anh radar Sentinel-1 két hop danh quang hoc Sentinel-2, Landsat 8 trong giai doan
2014 — 2019 cho cdc hé mién Trung. Két qua cho thdy cong nghé vién tham khi so sanh doi véi s6 liéu
quan tréc thuec té c6 két qua kha quan khi chi s6 Nash cdc dwong quan hé Z~F va Z~W ciia ho Ha Thirong
la 0.96 va 0.99; hé Lanh Ra la 0.94 va 0.97; ho Song Trau la 0.98 va 0.95. Két qua nghién ciru da xdy
dung phirong phép danh gid nguon nude thong qua xdy dung dwong dic tinh ho chira, tir @6 tao tién dé
trong céng tac kiém dém, gidm sdt nguon nuwée cho cdc hé chira vira va lom cho cdc ving khac trong
twong lai. Phwong phdp mé ra huéng iing dung cong nghé vién tham trong danh gid gian tiép dong chay
va duwong bo cho nhitng nghién ciru sau nay.

Tix khéa: Mién Trung, Viét Nam, vién tham, ho chira, Sentinel-1, Sentinel-2, Landsat 8, ZFW, Google
Earth Engine

Summary: Vietnam has approximatelys 6695 reservoirs with important roles in the process of regulating
and balancing water, contributing to water resource management and disaster monitoring. However, the
documents about reservoir characteristic curve are outdated or lack. To solve the above problems, the
paper will present the results of research to application of remote sensing technology for define reservoir
characteristic curve by methods using radar images: Sentinel-1 combined with optical images: Sentinel-2,
Landsat 8 were collected during the period from 2014 to 2019 for typical lakes in the Central region. The
results have been verified with actual monitoring data through specific Nash index: the relationship graph
Z-FandZ- W of Ha Thuong lake: 0.96 and 0.99; Lanh Ra Lake: 0.94 and 0.97; Song Trau lake: 0.98
and 0.95. The research results have developed a method of assessing water resources through the
construction of a reservoir characteristic curve, thereby creating a premise in the counting and monitoring
of water sources for medium and large reservoirs for other regions of Vietnam in the future. The method
opens the direction of applying remote sensing technology in indirect assessment of flows and shorelines
for future studies.

Keywords: Central region, remote sensing, reservoir, Sentinel-1, Sentinel-2, Landsat 8, ZFW, Google
Earth Engine

1. TONG QUAN lich... Ngoai ra, hd chira con 1a mét trong
Viat Nam hién nay c6 khoang 6695 hd chira bao nhirng cong trinh di€u tict puéc chinh trén moi
dm hd tu nhién va hd nhan tao v6i tdng dung 10U vuc song, ¢6 tz:u.: dung tiéu thodt n}r('yc trong
tich thiét ké 796 triéu m’, trong d6 ¢6 795 ho ~Mualdva phanphoinude trong mua kiét. Trong
nhitng ndm gan day, viéc anh hudng ctua bién
ddi khi hau, cac loai hinh thién tai nhu 1 lut,
han han... dién bién ngay cang phtc tap, dnh

chira c6 dung tich trén 1 triéu m® [1] c6 chitc
nang tudi tiéu ndng nghiép, nudi trong khai thac
thay san, khai thac thuy dién, phat trién du
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huéng dén dan sinh, kinh té- xa hoi. Chinh vi
thé, viéc danh gia ngudn nudc thdng qua xay
dung duong dac tinh hd chtra 14 mot cong vi¢e
quan trong trong cong tac danh gia, quan 1y tai
nguyén nudc ndi riéng va giam thiéu thién tai
noi chung.

Cong nghé vién tham, trén thé gidi ndi chung
va Viét Nam néi riéng, dang phat trién va hoan
thién khong ngimg. Vi nhiéu uu diém nhu dién
tich bao phu rong, ngudn dit liéu sin co, d& dang
khai thac, cong nghé vién tham ngay cang dugc
mg dung phd bién trong nhiéu linh vyc, trong
d6 c6 danh gia tai nguyén nudc va thién tai nhu:
Servir-Mekong xay dung b dir liéu nudc mat
toan cau JRC bang anh Landsat 5,7,8 giai doan
1984-2018. JRC gitp phan tich tinh trang ngap
trong qua khir va hd tro danh gia ngap trong
twong lai [2] hay David C.Mason st dung dir
liéu anh SAR Sentinel-1 va cao d6 sb bé mit
(DSM) trong phat hién ngédp lut tai Fishlake,
Anh trong nam 2019 va 2020 [3].

Trong khuon kho nghién ctru di ing dung cong
nghé vién tham trong xay dung dudng dic tinh
ho chira bang cong nghé vién tham sir dung anh
radar Sentinel-1 1a vé tinh dau tién trong loat
cac v¢ tinh thudc chuong trinh Copernicus cua
Co quan Khong gian Chau Au (ESA), d3 duoc
phong lén qui dao ngay 3/4/2014. Sentinel-1
cung cap thong tin cho nhiéu dich vu, tir gidm
sat bang trong ving bién cyc dé theo ddi sut lun
dat va dé img pho voi thién tai nhu 1 lut v6i do
phén gidi 10m. Hién nay, Sentinel-1 ¢6 chu ky
6 ngay do hai vé€ tinh Sentinel-1A va Sentinel-

1B duoc phong so le voi nhau [4]. Két hop véi
anh quang hoc nhu anh Sentinel-2 bao gém
Sentinel-2A va Sentinel-2B 14 san phdm cua Co
quan Khong gian Chau Au (ESA) duoc phong
l&n qui dao ngay 23/6/2015. Py 1a vé tinh gin
thiét bi thu nhan anh da phd véi 13 kénh phd
(443 nm-2190 nm), dai quét 290 km, d6 phan
giai khong gian 10 m (4 kénh nhin thdy va can
hong ngoai), 20 m (6 kénh hdng ngoai soéng
ngan) va 60 m (3 kénh hiéu chinh khi quyén).
Hién tai v¢ tinh th{r hai (Sentinel-2B) da dugc
dua vao st dung, cd hai s€ cé chuly lap laila 5
ngdy voi phan giai tor 10-20m [5] va anh
Landsat 8 1a v¢€ tinh dugc phong 1én béi NASA,
cung cép nhitng thong tin quan trong trong
nhiéu linh vyc nhu quéan 1y ning lugng va nudc,
theo doi rung, suc khde con ngudi va moi
truong, quy hoach do thi, khéc phuc tham hoa
va linh vuc ndng nghi¢p vdi do phan giai 30m.
Dt liéu thu nhan dugc s€ dugc phan phéi mién
phi dén ngudi sir dung [6].

Nghién ctru st dung cong cu Google Earth
Engine phan loai anh theo ti€u chi c6 nudc va
khong c¢6 nude dbi véi mdi ho, sau do tinh dién
tich mat nudc cung véi myc nudce thu thap tinh
toan dung tich. Két qua cudi cing 1a dudng
quan hé¢ muc nudc-dién tich (Z~F), myc nudc-
dung tich (Z~W) va dudng dic tinh hd chua
theo dang dd thi va dang bang.

Khu vuc nghién ctru 1a mot s6 ho chira theo cac
ving thugc mién Trung, bao gébm ho Ha
Thuong, Lanh Gia va Song Trau c6 théng sb
nhu sau:

Bang 1: Thong tin cac hd chira trong nghién ciru

. . Toa dd Thong sé co bin
STT| Tenhd Pia diém
Vido | Kinhdo Flv (km?) Wic (10° m?)
1 |Ha Thuong |GioLinh, QuangTri | 16.90 | 107.02 13 14.7
2 inh Phud
Lanh Gia | inh Phuce, 1162 | 108.85 88 13.26
Ninh Thuan
3 | .. | Thuan Béc,
Song Trau |\ 1181 | 109.07 66 30.4

2 TAP CHi KHOA HOC VA CONG NGHE THUY LO!I SO 68 - 2011



EECCITXCM  CONG NGHE
5 !?m’ "‘*;’*
s N o

—
Nk These

Hinh 1: V; tri c4c hé trong nghién cizu
2. PHUONG PHAP NGHIEN CUU

Hinh 2: Phurong phdp xdy dung dwong dac

tinh hé chiza bang cdng nghé vién tham
Dit lidu dau vao ctia nghién ctru sir dung dit liéu vién
tham, trong d6 két hop ngudn anh radar Sentinel-1
[4] [7] va ngudn anh quang hoc nhu Sentinel-2 [5]
[6], Landsat 8 [8]. Anh radar Sentinel-1 ¢6 uwu diém
xuyén duoc may nén co thé tinh toan dién tich
dudng mit nudc trong diéu kién thoi tiét xau [9],
anh quang hoc chyp dugc duong mat nudc mot
cach rd nét. Tuy nhién anh radar lai chiu dnh huéng
cta nhiing di vat trén bé mit nude hay két qua tinh
toan tir anh quang hoc bi anh hudng bai may. Vi thé
thu thap anh vién tham radar két hop anh quang hoc
v6i vu diém tinh toan dién tich mat nudc mot cach
truc quan, chinh x4c. Nghién ctru da thu thap trén
200 anh vién thim radar va quang hoc trong khoang
thoi gian tir nam 2014 dén nam 2019 dé ngudn co
sO dit liu trong tinh toan, xay dung dudng dac tinh
long hd.

Bang 1: Danh sach dir liéu anh vién tham thu thap trong tinh toan dién tich mit nwéc

STT Tén anh Loai anh | P§ phan giai | Thai gian thu thap | S6 anh thu thap
1 |Sentinel-1 Radar ~10m 2015-2019 297
2 |Sentinel-2 Quang hoc 20m 2014-2019 272
3 |Landsat 8 Quang hoc 30m 2014-2019 106

Cong cu Google Earth Engine (GEE) [10] la
mat cong cu mai voi kha ndng phan tich manh
mé, da dang trong nhiéu linh vyc trong d6 ¢
thily loi cting véi d6 1a kha nang tiép can cho
nhiéu ddi twong, khong doi hoi cao vé& phan
cting gitip thuan tién cho viéc chuyén giao cong
nghé cho cac nha quan 1y nham giam sét lién
tuc su thay ddi vé lugng nude trong hd chua,
GEE cho phép truy cap truc tiép co so dit liéu
anh Landsat, Sentinel hd tro trong cong viéc xir

1y anh theo chudi thoi gian. Thuit todn trong
GEE sir dung anh radar khau do tong hop
(SAR) phén tach 16p nudc va khong c6 nude
d6i voi anh radar Sentinel-1 theo ngudng
(threshold) va tinh toan dién tich mit nudc bang
chi sb khéc biét chuan hod mit nuéc NDWI déi
véi anh quang hoc Sentinel-2, Landsat 8 theo
cong thuc (1):
NIR-SWIR

NDWI = ———
NIR+SWIR

1)

TAP CHi KHOA HOC VA CONG NGHE THUY LQI SO 68 - 2011 3



| KHOAHOC

(of0] e} \[e]3]2

V6i SWIR 13 band hong ngoai song ngin va
NIR 1a band cén héng ngoai. NDWI> 0.5 dugc
xac dinh 1a nude [11] [12].

Dién tich cua 16p nudc F = N*A

)

Trong dé: N 1a s6 pixel c6 16p nuée

A 1a dién tich 0 pixel

Két qua cudi cung 1a duong dic tinh 1ong hd
theo tirng khoang dién tich mat nudc F va muc
nudc Z.

Céc budc nghién ctru bao gdom:

Buéce 1: Xac dinh ving hd Ha Thuong, Lanh
Gia va Song Trau, thu thap dir liéu vién tham
dau vao.

Bwoc 2: Tinh toan dién tich mat nudc F tu
cong cu Google Earth Engine theo coOng
thire (2).

Buoc 3: Xay dung duong muc nudc Z dya trén
phuong phép thu thap dir licu

Buéc 4: Tu F va Z tinh todn dung tich W theo
cong thirc:

Wiy = (Fi+ Fi+1+@)X(Zi+1_Zi) -

Trong d6: Wi+1 la dung tich ho tal muc nuoc
Zi+1

Wi la dung tich hd tai muc nuée Zi

Gié tri Z1 twong tmg voi F =0 va W = 0. Di
v6i mdi ho. gia tri Z1 s& c6 gia tri khac nhau [13]
[14].

Bude 5: Xay dung duong dic tinh long hd tir
bang quan h¢ ZFW cong thue (3)

Buée 6: So sanh, kiém dinh va hiéu chinh dudng
dac tinh long ho véi s6 li€u quan trac thyc té tai
ho Ha Thugng, Lanh Gia va Song Trau.

3. SO LIEU KIEM CHUNG

Pé danh gia két qua, nghién ctru thu thap s6 lidu
thuc té cta cac hd trong pham vi bai bao, bao
gém muc nude tir khao sat dia hinh, diéu tra
thuc dija, so do két hop véi dung tich noi suy tir
duong dic tinh hd chira ¢6 sin tir trang web
http://thuyloivietnam.vn, http://hochua.vn
trong giai doan 2014-2019. Dt li€u thu thap
dugc s& loc theo nhitng ngay c6 anh vé tinh dé
1am can ctr kiém dinh két qua ctia nghién ctu.
4. KET QUA

Tt phuong phép nghién ctru da xay dung duong
dic tinh ho trong khu vuc nghién ciru. Két qua
thu duoc nhu sau:

Duong dac tinh hd Ha Thuong, Lanh Gia va
Soéng Trau

Bang 3: Bang quan hg ZFW tir cong nghé vién tham theo cao do
cho hé Ha Thueng, Lanh Gia, Séng Trau

Ho Ha Thuong H6 Lanh Gia Ho Song Triu
Z(m) F(ha) W(10°m®) | Z(m) | F(ha) | W(10°m?®) | Z(m) | F(ha) | W(10°m®)
6.8 0 0.00 23 0.00 0 22 0.00 0.00
5.3 0.12 24 10.74 0.29 23 5.82 0.13
31.5 0.75 25 21.49 0.59 24 11.64 0.26
57.8 1.37 26 32.23 0.88 25 17.46 0.39
10 84.1 2.00 27 42.97 1.17 26 23.27 0.52
11 110.3 2.62 28 53.72 1.47 27 29.09 0.65
12 136.6 3.25 29 64.46 1.76 28 34.91 0.78
13 162.9 3.87 30 75.20 2.06 29 48.60 1.00
14 187.4 4.50 31 85.95 2.35 30 72.22 1.60
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Ho6 Ha Thwong Ho Lanh Gia Ho Song Tréu
Z(m) F(ha) W(10°m®) | Z(m) | F(ha) | W(10°m?®) | Z(m) | F(ha) | W(10°m?®)

15 208.4 6.48 32 105.98 3.20 31 |100.12 2.60
16 228.0 8.66 33 110.97 3.49 32 | 125.68 3.66
17 246.2 11.03 34 116.16 4.64 33 | 144.35 4.95
18 263.1 13.57 35 122.72 5.83 34 | 156.78 6.46
19 278.7 16.28 36 137.03 7.12 35 | 188.36 8.17
20 292.9 19.14 37 14841 8.57 36 | 181.92 10.13

38 156.86 10.10 37 | 208.21 12.17

39 162.39 11.70 38 | 225.02 14.34

40 177.84 13.35 39 | 244.06 16.64
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Hinh 3: Puong ddc tinh hé Ha Thirong (1), Lanh Gia (2) va Séng Trdu (3)

Ngoai ra, nghién ctru so sanh duong twong quan ~ thap tan suat ngap 16n hay nhitng viing c6 cao
gitta cao d9 thyc té va tin suat ngap xay dung  do 10n. tan suat ngap nho. Twong quan giita tan
tir anh vién tham long hé Ha Thuong trong sudt ngdp va cao do phu hop v6i xu thé cua
Hinh 2, két qua cho thay nhirng ving c6 cao 6  dudng qua trinh long ho.

~ —
a | Cao d0 16ng hd Ha Thugng (m) b| tinsuét ngap 16ng hd Ha Thugng (%)
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Hinh 4: Méi tuong quan giita cao d6 10ng hé (a) va tan sudt ngdp long ho (b) hé Ha Thirong

So sanh, kiém dinh véi dir lifu quan tric thuec té
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Nghién ctru d3 so sanh, danh gid duong quan hé  quan tric thyc té, két qua thu dugce nhu Hinh 3.
Z~F, Z~W tir cong nghé vién tham vdi sb liu

| Al | Sosinh z-Fhb Ha Thwgng | B | Soinh Z-W hd Ha Thirgng
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Hinh 5: Két qud so sdnh dwong quan hé Z~F hé Ha Thuong (Al), Lanh Gia (A2),
Séng Trau (A3) va dwong quan hé Z~W hé Ha Thirong (B1), Lanh Gia (B2), S6ng Trau (B3)
tir cong nghé vién tham vaéi diz lidu quan trac thuc té

Nhan xét: Buong quan hé Z~F va Z~W xdy Thugng, Lanh Gia va S6ng Trau khi so sanh
dung bang cong nghé vién tham cua ho Ha  véi thuc do déu co thién hudng bé hon. Tuc
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l4 clng v&i mot myuc nudc thi F va W vién
tham nho hon so vai thuc té, c6 thé giai thich
ring nhitng ho chwra trén c6 sy boi ling bun
cat, dan dén dién tich va dung tich c6 su thay
dbi theo thoi gian.

Dé kiém dinh do chinh xé4c cua céng nghé vién
tham so sénh véi thuc té biang chi sé Nash co
cong thuec:

n _ 2
Nash =1 — 21 (Xrs—Xobs) (4)

Z?(Xobs_m)z
Trong d6: Xisla quan hé Z~F, Z~W xay dung
bang céng nghé vién tham
Xobs 1a quan hé Z~F, Z~W thuc do
Bang 2: Tiéu chi danh gia chi s6 Nash

theo cdng thirc (4)
Chi s6 Nash Panh gia
0.75 <Nash < 1 Rat tot
0.65 <Nash<0.75 | Tét
0.5 < Nash < 0.65 Chap nhan
Nash <0.5 Khoéng chap nhan

Két qua so sanh quan h¢ Z~F va Z~W giita cong
nghé vién tham va thyc do trong Bang 3

Bang 3: So sanh quan hé Z~F, Z~W céng
nghé vién tham va thwe do bing chi sé6 Nash

Chi s6 Nash
Ho Quan hé Quan hé
Z~F Z~W
Ha Thuong 0.96 0.99
Lanh Gia 0.94 0.97
Song Trau 0.98 0.95

Nhéan xét: Puong quan hé Z~F va Z~W tuir cong
nghé vién tham so sanh véi thuc do c6 két qua kha
quan va c6 thé st dung dé xay dung cho mot sb
hd thiéu hodc it s lidu quan tric.

5. HUONG NGHIEN CUU TRONG
TUONG LAI

Trong twong lai, két qua ung dung cong nghé
vién tham khoi phuc duong dic tinh hd chira ap
dung d6i voi nhimg hd khong c6 hodc thiéu dir
lidu quan trac c6 dung tich vira va 16n tai cac ho
chtra khéc. Ngoa1 ra, phuong phap nghién ctru
c6 thé ap dung dé danh gia gian tiép sy thay doi
dong chay hay bién dong duong bo théng qua
vi€c tinh toan, phan tich duong mat nudc theo
chudi thoi gian.
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6. KET LUAN

Nghién ctu da xay dung duong dac tinh long
h6é Ha Thuong, Lanh Gia va Song Triu bang
cong nghé vién tham trong giai doan 2014-2019
bang phuong phap phan loai nudc biang radar
khau d6 tong hop SAR ddi voi anh Sentinel-1
va chi s6 NDWI ddi voi anh Sentinel-2 va
Landat 8. Két qua thu duogc khi so sanh voi thyc
té d6i voi duong quan hé Z~F va Z~W déu nam
trong khoang chip nhan (chi sé Nash nam trong
khoang 0.94 dén 0.99).

Véi nhitng két qua phén tich va danh gia phuc
hoéi dudng dic tinh 1ong hd bang phuong phap
vién tham c6 thé thdy duong dic tinh 1ong hd
da mat hodc bi khuyét thiéu c6 thé duoc phuc
hdi bang cong nghé vién tham, giup tiét kiém
thoi gian va cong sic nhod kho dir lidu anh vién
tham da dang, mién phi, phuong phap xtr 1y anh
v6i cong cu Google Earth Engine dé tiép can
cong ngh¢, cach hién thi truc quan. Ngoai ra,
véi co s¢ dit liu xay dung tir cong nghé vién
tham, c6 thé bo sung vao co sé dir liéu con thiéu
hoic khong ¢, gitip hd tro, tinh todn dung tich
ho chita mot cach thuan tién, md ra nhiéu huéng
nghién clru mdi trong cong tac sir dung, quan 1y
va danh gia ngudn nude nhu danh gia gian tiép
dong chay, bién d6i duong bo theo thoi gian.
Phuong phap nghién ctru khong chi ap dung voi
nhing hd chira trén dia ban mién Trung ma con
ap dung v6i nhitng ving khac trén lanh thd Viét
Nam.

Tuy Vay van con mot s6 han ché nhu dir lidu
quan trac myc nude con thiéu, mot s ngay tinh
toan dién tich mat nudc bi 1éch do mat hd cod
nhiéu vat thé tro6i ndi dbi v6i anh vién tham
radar hay két qua tinh toan dudng mit nude bi
anh huong boi miy d6i v6i anh vién tham
quang hoc. Ngoai ra, thoi diém ldy anh so véi
thoi gian 14y myc nudc chua hoan toan tring
khép hay tinh toan dién tich mat nudc chi ap
dung v6i nhitng hd ¢ dung tich vira va 10n, két
qua tinh toan phu thudc vao dia hinh. Vi thé can
khic phuc nhitng van dé nhu sir dung ngudn anh
phan giai cao hon, quan tric muc nuéc bang
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cong nghé vién tham dé két qua dugc chinh xac  ng dung cong nghé vién tham nham kiém dém,
hon trong nhitng nghién ctru tiép theo. gidm sdt nguon nudce cde hé thuy loi, thuy dién
Loi cam on: Nghién ciru ndy la mt phan két — va giam sdt han phuc vu san xudt néng nghiép
qud nghién civu ciia dé tai nghién ciru khoa hoc — tai cdc ving khé han Nam Trung Bo va Tdy
va phat trién cong nghé cdp Bé: “Nghién ciru  Nguyén” thuc hién tir 2019-2021.
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