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XAY DUNG PUONG PAC TiNH HO CHUA TU MO HINH SO HOA
PQ CAO (DEM) CHO NHUNG VUNG KHO TIEP CAN SO LIEU
TREN LUU VU'C SONG ME CONG

Nguyén Hoang Son', Hoang Thanh Tung', Nguyén Quang Kim'
va Nguyén Lwong Bing'

Tém tit: Bai bdo nay trinh bay két qua nghién ciru xdy dung quy trinh va chwong trinh tinh todn xdy
dung dwong ddc tinh ho chira (Z~ F va Z ~V) tir mé hinh sé héa d¢ cao (DEM) cho nhiing ho khé tiép
cdn s liéu trén luu viee Séng Mé Céng bén ngodi lanh tho Viét Nam. Quy trinh sau khi dp dung thir
nghiém va danh gid mirc do phit hop cho 2 hé PleiKrong va Sé San 4 & Viét Nam dwoc tinh todn tiép
cho cdac ho Nam Theun 2 ciia Lao, Canh Hong va Noa Trédc P ciia Trung Quoc la nhitng ho quan trong
trén dong chinh séng Mé Céng. Cdc két qua tinh todn quan hé Z~F~V cho cdc hé ngodi lanh tho Viét
Nam ¢ thé gitip ta tinh todn, theo déi gidm sdt dwoc dung tich cdc ho chira tiv anh vé tinh. Tir d6 dir
bdo va canh bdo dwgc nguon nuwée vé dong bang Séng Ciru Long dé cé cdc gidi phdp thich iing véi han

han va xdam nhédp mdn dang c6 xu thé ngay cang bat loi trong twong lai.
Tir khéa: dudng dic tinh ho chita (Z~ F va Z ~V), md hinh s6 hoa 46 cao (DEM), song Mé Cong

1. GIOI THIEU CHUNG

Trudc day viéc xay dung cac quan hé Z~ F
~V phuc vu cho tinh toan thiét k& hd chira, xay
dung quy trinh van hanh duoc xdy dung tur ban
dd 1:50.000 hodc 1:10.000. Thoi gian gan day,
cung voi sy phat trién cua ky thuat vidn tham,
GIS, céc loai dir liéu khong gian va dir liéu mo
hinh s6 hoéa d6 cao DEM toan cau duoc tng
dung nhiéu trong thuy van. Dt liéu DEM c¢6 thé
st dung trong viéc tinh todn hudng dong chay,
d6 dbc, phan cap song, dién tich va dung tich
ciia hd chira. Cac phan mém GIS cung cép cac
cong cu dé tinh toan dién tich, dung tich tur
duong déng mic, DEM hodc TIN dia hinh.

Hién nay, dit liéu anh vién tham tir cac vé tinh
dang hoat dong trén quy dao quanh trai dét 1a rat
16m va véi d6 phén giai cao, trong do6 dit 1iéu c6 do
phan giai dén 10m di dwoc cong bd cong khai
rong rai va hoan toan mién phi. Dit liéu mo hinh
s6 hoa d6 cao DEM toan can ciing dd dugc cung
cap mién phi trén cac trang web. Hién nay ta co
thé download dir liéu tir nhiéu ngudn khac nhau
nhu DEM c¢6 d§ phan giai khong gian 90 m tu
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trang web srtm.csi.cgiar.org, DEM 30 m, 90 m, 1
km tur earthexplorer.usgs.gov, va DEM 12,5 m tu
ngudn dir liéu cua trang web asf.alaska.edu.

Céc tinh toan dién tich mat hd dua vao nguén
dir liéu anh vé tinh, ditr liéu DEM dia hinh hién
nay tiét kiém dugc nhiéu thoi gian va rat hiéu
qua so v&i phuong phap khao sat, thuc hién tryc
tiép trén mat dat. O Viét Nam, Nguyén Qubc
Hiép, 2019 d3 s dung anh vién tham radar
sentinel-1 dé xay dung duong dic tinh hd chua
cho cac hd Ngan Truoi, Song Réc, Ké G6. Két
qua nghién ciru nay cho thay sai s6 twong quan
cua dung tich tinh toan, sai sb trung binh dat
duoc 1%, 1,5% va 4,1% dbi véi hd chia song
Rac, Két qua giai doan xac dinh quan hé Z~W
cho céc hd chita c¢6 o chinh x4c trén 95%. Trén
co s nay c6 thé xac dinh nhanh chong dudng
dic tinh cho cac hd chta chua xac dinh dudng
dic tinh long hd chira.

2. PHUONG PHAP NGHIEN CUU

Cac budc tinh todn quan hé Z~F~V cua
hd chira st dung moé hinh sb hoa do cao
DEM bao gém céac budc dugc tom tit trong
hinh 1 dudi day:
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Download dir lieu DEM

]
Ghép va cat anh DEM viing
long hod
)

Kiém tra cao d6 16n nhat va
nho nhat
|

Xac dinh cép mure nudce

Tinh nhitng ving dud myc
nuée hd

]
Tinh dién tich ving long ho

Hinh 1. Cdc budc tinh todn tinh todn quan hé
Z~F~V ctia hé chira

Trong nghién ctru nay dit liéu DEM 12,5 m tu
ngudn anh ALOS PALSAR duoc lay tir trang
www.asf.alaska.edu. Dt liéu anh nay co6 tor nam
2006 dén 2011.

Sau khi c6 dit licu DEM tu anh ALOS
PALSAR, dé tién cho viéc tinh toan ta chon vung
long hd can tinh toan va cat anh DEM theo ving
long ho riéng ra va chuyén vé hé toa d6 VN 2000,
cao do chuin quéc gia. Tu vi tri dap ta xac dinh
muc nude cao nhit cua hd chua. Tir dit liéu DEM
ta xac dinh muc nudc thép nhét trong hd chira. Tur
muc nudc 16n nhat va nho nhat & ving 10ng ho thi
ta co thé biét duoc can chia ra bao nhiéu cép myc
nude. Néu khong xac dinh trude thi mot sé hd co
thé tinh it cac diém quan hé¢ qua hoac c6 mot 6 hod
c6 thé phai tinh qué nhidu cic diém quan hé
Z~F~V.

Ung véi mdi muc nude dugc xac dinh, ta léy
muc nudc tr di DEM dia hinh long ho thi s&
dugc dién tich phan ngap nudc Gng véi muc nude
do (gia tri muc nudce tru di dia hinh co thé ra do
sau ctia hd nhu hinh 3, 7). Tir d6 ta ciing tinh duoc
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dung tich hd twong tng v6i muc nude do. Hodc ta
ciing c6 thé tinh toan dung tich hd tmg véi cac cip
muc nude. Tai mdi mot gia tri cao do khac nhau
thi c6 mot gia tri vé dién tich mat nudc twong tng,
d6i v6i muc nudc tai cao trinh Z; twong tng véi
dién tich mat nuéc 1a A;; dbi véi mue nude hd tai
cao trinh Z;;; thi twong ing c6 dién tich mat nude
Ais1. Tir sy thay ddi vé gid tri cao d6 va dién tich
mit nudc tuong tng, sy thay doi dung tich trit coa
hd chira tir cao dd Z; dén cao d6 Zi,, duogc tinh
toan theo cong thtrc:

Va=(4+A4,+JA4+4,)x(Z,-2)/3 (1)

Vé6ii=0,1,2,3,4,5,.....

Trong do: A; ,Ai+ : 12 gia tri dién tich mat nudc
ctia ho tai thoi diém i va i+1 duoc xéac dinh tir viée
tinh toan dua vao DEM

Z; va Zi+q 1a cao do muc nudc trong ho tai thoi
diém i va i+1, dugc tinh toan dya vao anh DEM

Téng dung tich trt V, cua hd chura tai cao trinh
muc nudc Zi duoc tinh theo cong thuc:

V=Y, @
k=0

Nguén: Peng, 2006
Hinh 2. So hoa phwong phap tinh toan chénh léch
dung tinh hé chira giita 2 cao trinh mdt nuée ho

Tu cac cao trinh, dién tich va dung tich hd
tuong Ung da xac dinh, ta xay dung dugc duong
ddc tinh hd Z~F~V.

3. KET QUA NGHIEN CUU

3.1 Thu thap dir liéu DEM
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Nhém nghién ctru di tién hanh thu thap sé liéu
DEM 12.5m ¢ khu vire cac hd nghién ctru trén luu
vire Séng Mé Cong, bao gdm céac hd Pleikrong va
Sesan 4 ¢ Viét Nam (Bang 1), hd Namtheun 2 &
Lao (Bang 2), hd Canh Hong va hd Noa Trac Do
& Trung Qudc (Bang 3) dé nghién ctru xay dung
duong dic tinh 1ong hd (F~Z~V). Puong dic tinh
2 ho Pleikrong va Sesan 4 duoc xay dung khi thiét

ké hd ciing dugc thu thap tir Quy trinh van hanh
lién ho chira Song Sesan theo Quyét dinh 215/QP-
TTg 2018 cua Thu tuéng Chinh Phu ngay 13-02-
2018 (Quy trinh 215) nham muc dinh so sanh véi
duong dic tinh duoc xay dung tir DEM dé danh
gia mic do chinh xdc cua quy trinh xay dung
Z~F~V tu DEM.

Bang 1. Cac file dit liéu DEM 12,5 m ving long hé Pleikrong va Sé San 4

TT | File anh Ngay gio chup
1. | ALPSRP193070270 09/08/09, 15:31:28
2. | ALPSRP193070260 ALOS PALSAR - L-Band 09/08/09, 15:31:20
3. | ALPSRP190590270 ALOS PALSAR « L-Band 08/22/09, 15:29:15
4. | ALPSRP166230270 03/08/09, 15:30:13
5. | ALPSRP166230260 ALOS PALSAR « L-Band 03/08/09, 15:30:05

Bang 2. Cic file dir liéu DEM 12,5 m vung long ho Nam Theun

TT | File anh Ngay gio chup
1. | ALPSRP234060340 ALOS PALSAR - L-Band 06/16/10, 15:37:46
2. | ALPSRP119990340 ALOS PALSAR - L-Band 04/25/08, 15:34:34
3. | ALPSRP086440340 ALOS PALSAR ¢« L-Band 09/08/07, 15:37:04
4. | ALPSRP073020340 ALOS PALSAR - L-Band 06/08/07, 15:37:18

Bing 3. Cac file dit liéu DEM 12,5 m ving long ho Noa Tric P (Nuazhadu)

va Canh Hong (Jinghong)

TT | File anh Ngay gio chup
1. | ALPSRS169073350 ALOS PALSAR « L-Band 03/28/09, 03:28:55
2. | ALPSRS114663400 ALOS PALSAR - L-Band 03/20/08, 03:20:35
3. | ALPSRS114663350 ALOS PALSAR ¢ L-Band 03/20/08, 03:19:55
4. | ALPSRS061713350 ALOS PALSAR « L-Band 03/23/07, 03:28:27
5. | ALPSRP163460250 ALOS PALSAR « L-Band 02/17/09, 15:44:45
6. | ALPSRP160980240 ALOS PALSAR « L-Band 01/31/09, 15:42:16
7. | ALPSRP049390240 ALOS PALSAR « L-Band 12/28/06, 15:44:14

3.2 Két qua tinh toan xdy dung duong dic
tinh hé Z~F~V tir DEM

3.2.1 Két qud tinh toin dwong dic tinh
Z~F~V cho hé PleiKrong va ho Sesan 4

Tu dit licu DEM thu thap, nhém nghién ctru da
tién hanh 1ap chuong trinh tinh trong ArcGIS va
tinh toan thir nghiém cho hd PleiKrong va hd Sé
San 4 theo cac bude dd néu trong hinh 1. Két qua
tinh toan cho ho Pleikrong (dugc minh hoa tom tat

trong cac Hinh 3, 4, 5, 6), cho hd Sesan 4 (duogc
minh hoa trong cac hinh 7, 8, 9, 10) cho thiy quy
trinh tinh toan nay phu hop, co thé ap dung cho
nhitng hd kho tiép can va thu thap dir liéu bén
ngoai lanh thé Viét Nam trén luu vuc song Mé
Cong; dic biét 1a nhitng hd méi duoc xay dung
trong khoang 15 nam gan day khi ma mé hinh s6
hoa d6 cao DEM di duoc xdy dung trén toan thé
gidi va c6 thé truy cap mién phi.
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Hinh 5. Puong quan hé Z~F ho Pleikrong
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Duong qud trinh Z~F ho Sé San 4
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Hinh 9. Puong quan hé Z~F ho Sesan 4 dwoc
xdy dung tir DEM va dwong trong thiét ké
(Quy trinh 215)
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——Thé tich (W), triéu m3

* 0

0 500 1000 1500 2000 2500
V (106 m3)

Hinh 10. Puong quan hé Z~V hé Sesan 4
duge xdy dung tir DEM va dwong trong thiét ké
(Quy trinh 215)

3.2.2. Két qud tinh todn Z~F~V cho cdc ho
khé tiép cin soé ligu trén luu viece Song Mé Cong
bén ngodi linh thé Viét Nam

Sau khi tinh toan va danh gia két qua xay dung
duong dic tinh Z~F~V coa cac hd Pleikrong,
Sesan 4 1a kha tot, nhom nghién ctru da tién hanh
tinh toan va xdy dung duong dic tinh cho cac hod
kho tiép can sb liéu trén luu vuc Song Mé Cong
bén ngoai lanh thd Viét Nam v6i muc dich giam
sat dung tich va muc nude cac hd chira ndy tir anh
vé tinh (s€ dugc trinh bay trong mot bai bao khac).
Két qua xay dung duong dac tinh hdé Nam Theun
2 cua Lao dugc minh hoa trong cac hinh 11, 12,
hd Canh Hong va Noa Trac Do cua Trung Qubc
dugc minh hoa trong cac hinh 13, 14, 15 va 16
tuong ung.
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Hinh 11. Puong quan hé Z~F hé Nam Theun 2
xdy dung tie DEM 12.5m

Purérng quan hé Z¥W hd Ndm Theun 2

530 4 i | | I
1000 3000 5000 7000 9000 11000 13000 15000 17000
—(Z)im | W (106 m3)

Hinh 12. Puong quan hé Z~W hé Nam Theun 2
dwoc xdy dung tie DEM 12.5m

Buwérng quan hé Z~F ho Canh Hong (Jlinghong)
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Hinh 13. Puong quan hé Z~F ho Canh Hong
dwoc xdy dung tie DEM 12.5m
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Budrng quan hé Z*W hd Canh Hong (Jinghong)
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Hinh 14. Puong quan hé Z~V hé Canh Hong
dwoc xdy dung tie DEM 12.5m

Bung quan hé Z*W hd Noa Trac Do (Nuazhadu)
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Hinh 16. Puong quan hé 7~V hé Noa Trac B
xdy dung tie DEM 12.5 m

4. KET LUAN

Nghién ctru da xay dung quy trinh va chuong
trinh tinh todn trong ArcGIS duong dac tinh cua
hd chira (Z~F~V) tit DEM. Quy trinh niy sau khi
ap dung thir nghiém va danh gia mc do phu hop
cho 2 hd ¢6 s6 liéu ¢ Viét Nam 1a hd Pleikrong va

TAI LIEU THAM KHAO

Buwong quan hé 2*F hd Noa Trac B0 (Nuazhadu)
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Hinh 15. Puong quan hé Z~F hé Noa Trac Bé
dwoc xdy dung tie DEM 12.5m

Sesan 4 dugc ap dung dé tinh toan va xay dung
duong dic tinh cho cac hd khé tiép can sb liéu
trén luu vue song Mé Cong d6 1a ho Nam Theun 2
ctia Lao, cac hd Canh Héng va Noa Tric Do cua
Trung Qudc nhdm muc dinh ting budc giam sat
dung tich va muc nudc cac hd quan trong trén
dong chinh cua Song Mé Coéng tor anh v€ tinh
phuc vu viéc canh bao va du bao nguén nuée vé
Viét Nam.

Nghién ctru st dung DEM 12,5 tir ngudn anh
ALOS PALSAR. Céc dit licu DEM nay con chénh
léch v6i ban d6 dia hinh nén két qua tinh toan s&
con bi chénh Iéch so voi dir li€u thuc do. Viéc tinh
toan thé tich theo mit cong trong GIS hay mit
phing khi tinh theo ban dd dia hinh ciing cho két
qua tinh todn khac nhau. Nghién ctru cling s€é xem
xét cac phuong phap khac dé ning cao d6 chinh
xac trong cac nghién ciru tiép theo,
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Abstract:
ESTIMATE ELEVATION~AREA-STORAGE CURVE (Z~F~V)
OF RESERVOIR FROM DIGITAL ELEVATION MODEL (DEM)
FOR UNCOLLECTED DATA ON MEKONG DELTA

This paper presents research results of procedure and calculated program to estimate Z~ F and Z~V
relationship for reservoirs in hard-collected information regions from DEM. The results Z~ F and Z~V
calculated from DEM for PleiKrong and Se San 4 reservoirs were assessed as good as them from
designed document. The procedure was then used to calculate Z~ F and Z~V for some reservoirs in the
Mekong River Basin such as Nam Theun reservoir in Laos, Jinghong and Nuazhadu reservoirs in
China. With Z~F~V calculated from DEM, we can monitor reservoir storage with satellite images. The
water levels and volumes of reservoirs can be estimated and monitored for warning and forecasting
water resouces coming to the Cuu Long Delta of Vietnam for adaptation plans to drought and salinity
intrusion.

Keywords: elevation~area-storage curve (Z~F~V), digital elevation model (DEM), Mekong delta
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