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KHOI PHUYC SO LIEU LUU VU'C SONG CAI PHAN RANG
BANG PHUONG PHAP TiCH HQP CAC MO HINH
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ong Cdi Phan Rang la con séng I6n nhdt ciia tinh Ninh Thudn, 1 nguon cung cdp niée
Schd yéu, dong thoi la con séng ngdp lut nghiém trong nhdt trén dia ban tinh. Tuy nhién, liru
viee séng Cdi Phan Rang khéng cé tram do dong chay nhiéu nam, do d6 khéi phuc sé liéu
dong chdy nhiéu ndm phuc vu tinh todn tai nguyén nuée la rat can thiét. Pé khéi phuc so liéu dong
chay, cé nhiéu mé hinh todn dwoc dp dung trén thé giGi. Véi heu viee séng Cdai Phan Rang c6 dia hinh
chia cat manh, phdan bé muwa rat khéng dong déu theo khong gian. Do dé viéc iing dung mé hinh thiy
van théng sé phén bé la hop Iy nhat. Trong nghién civu nay da sir dung mé hinh MARINE ciia Phép
la mé hinh thiy vén théng sé day di (tham sé vt Iy), la mé hinh ¢6 kha ndng mé phong tét dong
chay swon déc heu viee nhung chuwa dién todn dwege dong chay trong séng. Do d6 nhém nghién ciiu
dd xdy dung mé hinh song déng hoc mét chiéu phi tuyén va tich hop véi mé hinh MARINE dé mé
phong dong chay tai 15 vi tri khdc nhau trén luu vuc song Cai Phan Rang turnam 1978 - 2015 phuc
vu tinh toan tai nguyén nuoc va phan vung thuy van.
Tuw khoa: Mo hinh MARINE, song Cdi Phan Rang, tich hop bé mo hinh, song dong hoc.

1. Co 56 1y thuyét mé hinh Marine

M6 hinh MARINE m6 phong qué trinh hinh
thanh dong chay sinh ra bdi mua trén luu vuc
dua trén phuong trinh bao toan khdi luong:
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V 1a thé tich khi chét long xét.
u 12 van tdc ciia dong chay giita cac 6 ludi.
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Van tdc cua dong chay trao doi giita cac 6
duoc tinh theo cong thic:
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Vi ludi st dung dé tinh todn la ludi vudng
(DEM) nén thay biéu thirc van toc vao phuong
trinh tich phan ta thu duogc:
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Trong do6:
Pente: Do doc
Km:  Hé s6 nham Manning
H: DO sau muc nudc cua 6 ludi tinh
&H: Sy thay d6i muc nude cia 6 ludi tinh
tir tthoi diém t1 dén t
j: Hudng chay cua 6 ludi (j=1:4)
Ax:  Chiéu rong 6 ludi
At: Budc thoi gian tinh
Pay chinh 1a phwong trinh tinh su bién thién
muc nudc theo thoi gian cia mdi 6 ludi.
MARINE dién toan dong chay trao dobi gitra
cac 0 ludi véi nhau, lugng mua roi vao cac 6 cua
lru vue duge coi 1a lwong nude b sung tai mdi
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budc thoi gian tinh. Qua trinh dién toan cudi
cung cho ta luu lugng ra tai mot diém goi 1a diém
thoat nudc cua luu vuc (output).

Mo hinh MARINE tinh toan tham dya trén ly
thuyét thim Green Ampt tir phwong trinh lién tuc
va dinh luat Darcy.

a. Phwong trinh lién tuc:

Fit) = Lin-8 = LA )

F(t): Do sau luy tich ctia nudc tham vao trong
dat

Véi 48 = 'q-E!i
b. Dinh luat Darcy:
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f: Téc do thAm

K: Do dan thuy luc

q: Thong lugng Darcy

2. Co s6' 1y thuyét mé hinh séng dong hoc
mgt chiéu phi tuyén

Song dong hoc tao nén do su thay doi trong
dong chay nhu thay doi vé luu lwong nude hodc
toc d6 song thay doi doc theo kénh dan. Toc do
song phu thudc vao loai song dang xét va co thé
hoan toan khac biét véi van tde dong nudec. Déi
v6i song dong hoc, cc thanh phan gia toc va ap
suét trong phuong trinh dong lwong d bi bo qua
nén chuyén dong cia song dugc mo ta chi yéu
bé“mg phuong trinh lién tuc. Do d6 song da mang
tén song dong hoc va dong hoc nghién ctru
chuyén dong trong d6 khong xét dén anh huong
ctia khéi lugng va lyc. Sai phan phuong trinh
lién tuc trong hé phuong trinh Saint Venant va
sir dung phuong trinh Manning nhu sau:

oo Al el O
L% A 2
" " (10)
A‘:+L - I:Q:IH.:I
— 11
;+L - HI:Q +J.:IrI (1)

Thé phuong trinh (10) va (11) vao (9) ta
duoc:
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Phuong trinh nay da duoc sip xép cho luu
lwong chua biét Qi+ii*! nam & vé trai va cac dai
lwong da biét ndm ¢ vé phai. Pay la phuong trinh
phi tuyén dbi voi Qi1i*! do d6 can dugce giai bang
phuong phap s0, trong chuong trinh 1ap trinh va
so d6 khdi ap dung phuong phép lip Newton.
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Tir d6 mot sai s6 du f(Qi+’™) duge xac dinh
bang phuorng trinh (2.4).
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Dao ham bac nhit cua f(Q:") nhu sau:
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Muc tiéu 14 tim Qii*! dé budc f(Qi+ii*)
bang khong. Sir dung phuong phap 1ap Newton
vacacbudclapk=1,2,3, ...
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3. Khéi phuc s6 liéu dong chay song Cai
Phan Rang

3.1. Thiét Igp mé hinh

Dit liéu dau vao cho mo hinh Marine gdm ban
d6 mo hinh s6 do cao (DEM), ban dd dat, ban d6
16p phu thuc vat, mang ludi song subi, lugng
mua gio phan b theo khong gian. Ban d6 DEM
dd phan giai 90x90 m luu vyc song Cai Phan
Rang dugc str dung dé dan suét tao 6 ban dd lam
dau vao cho mo hinh Marine gém: (1) ban dd do
dbc, (2) hudng chay, (3) hoi tu nude, (4) mang
ludi song, (5) duong phan nudc, va (6) do dai
dong chay. Hé s6 nham bé mat luu vuc duge xac
dinh theo nhom tham phu thyc vat, ban dd tham
phu thyc vat luu vuc song Cai Phan Rang duogc
phan thanh 13 nhém chinh theo cach phan loai
ctia t6 chirc khoa hoc My (U.S. Geological Sur-
vey). Ban dd tham phu co ty 18 1:50,000. Ban
dau ban d6 tham phu thu thap dugc ¢ dang Vec-
tor, ty 18 1/150,000, d6i twong sé héa tham phu
la cac vung khép kin (polygon), sau dé dugc dua
vé dang Raster. Dé thuan tién trong su dung, tén

(16)
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dat dugc phan loai theo FAO-UNESCO va duoc
st dung dé tinh toan ton that do thim theo
phuong phap Green & Ampt. DT liéu mua thoi

(Rl

doan gio tai cac tram trén luu vuce song Cai Phan
Rang dugc xir 1y phan bd theo khong gian theo
phuong phap da giac Thiessen.

Hinh 2. Ban do dat luu vuec
Cdai Phan Rang

Hinh 3. Ban do 16p phii luu
vye Cai Phan Rang

Hinh 1. Ban d6 DEM luu vuc
Cdai Phan Rang

M6 hinh Marine tinh toan dong chay suon
dbc, két qua dau ra cia mé hinh duoc két ndi vai
mo hinh séng dong hoc mot chiéu phi tuyén dé
tiép tuc dién toan dong chay trong song. Hé sb
nham long song tu nhién ban dau duoc xac dinh
tor bang tra thuy lyc cia M.F. Xripnut. Sau khi
hiéu chinh va kiém dinh bang phuong phap thir
sai, hé s6 nham trong song tu nhién cua cac doan
song duogc xac dinh tir 0,035 - 0,039. Chiéu rong

cac doan song dugc xac dinh truc tiép tir ban do
song sudi ty 18 1/10,000. B6 mé hinh tich hop
Marine va song dong hoc mot chiéu phi tuyén
duoc st dung tinh toan dong chay tai 15 vi tri
trén luu vuc song Cai Phan Rang. Dong chay
dugc mo phong véi thoi doan gio tai cac vi tri
duoc st dung dé tinh dic trung nam va nhiéu
nam, xay dung ban dd chuan dong chay.
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Ton bai tham phw ID Téxn boai &t ID
Famg &ndinh 1 | Cat 20
Famng nuom 2 | Il cat 25
Fomg cfv b henhdin 3 | Fatmin 3
P thus e | Min <}
Famng trdng o fy b 5 | Phiien i 5
iy thin g6 tidme khing thinh ing O | Setplmcatmin | 30
v b 6 Fhing thdnh ning T | Zét o 35
iZ5 B | Sétphdieamin | 40
Lia & | Bt phaoat 5
Ilan 10 | Zét ghiea 0
D8y bod 15 15 11 | et 12
R thus xen s mime edv bl oo 12 | Fida 13
B efiv bd xen 1n o 15 | Bat too end 4 1

B6 théng s6 mé hinh duogc hiéu chinh bﬁng
chudi s6 liéu thuc do va tinh toan thoi doan gid
tai tram thuy van Tan My va Phudc Ha. Banh
gia két qua hiéu chinh tr 1h00 ngay 18 dén

19h00 ngay 24 thang 01 nam 2016 bang chi tiéu
Nash tai tram Tan My dat 85,3%, tram Phudc Ha
dat 90,3%; dat loai tot theo tiéu chuén cua T
chte Khi twgng Thé gidi (WMO). Panh gia két
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qua kiém dinh tai tram Phudc Hoa ngay 01/01
dén 31/5 nam 2008 bang chi tiéu Nash dat
87,3%; dat loai tbt theo tiéu chuin cia WMO.

B thong sb cua bo mo6 hinh tich hop du do tin
cay dé khoi phuc dit liéu dong chay trén luu vuc
song Cai Phan Rang.

Tén trgm | ID
Phute Binh 1
Khanh 5on 2
Phute Bl 3
oot Pha &
DJuang Hink >
Mha Ho ]
Phutw Chisn | 7
Tan L (<]
Phuve Ha r
Mhi HA 10
Juan The 11
Plow Himn 12
Phan Rang 13
Phuong Tun | 14
Ba Thip 15
BaRin 15
BiHanx 17
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Hinh 6. Duong tinh toan va thuc do tram !
Tan My

3.2. Két qua khéi phuc dong chdy

Tt bd m6 hinh tich hop Marine va song dong
hoc mot chiéu phi tuyén da khoi phuc sb liéu
dong chay Iuu vic song Cai Phan Rang tir s6 lidu
mua ctia 17 tram do. Chudi s6 lidu dong chay
dugc khoi phuc tir ndm 1978 - 2015 1a co s dé
tinh todn tai nguyén nudc luu vuc song Cai Phan
Rang, day 1a co so dir liéu rat quan trong phuc vu
phat trién kinh té xa hoi cua tinh Ninh Thuan vi
ca tinh khong co6 tram do dong chay.

Luu lwgng trung binh nhiéu nam tai tram thity
van Tan My 1a 26,3 m¥/s cta ca luu vuc la 49,4
m?/s. M6 dun va 16p dong chay 16n nhét & khu
vuc trung luu, véi gia tri mo dun trung binh
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1
Hinh 7. Duong tinh toan va thuc do tram
Phuoc Hoa

nhiéu nim dat 19,0 1/s km? va 16p dong chay
trung binh nhiéu nam dat 50,1 mm, trung binh
cta ca luu vuc 1a 14,9 1/s km? va 39,2 mm. Tong
luong dong chay trung binh nhiéu nim cua ca
luu vyuc khoang 1,6 ty m®.

Dong chay luu vuc song Cai Phan Rang phan
bd khong dong déu theo khong gian, khu vuc
sinh dong chay nhiéu nhat 1a phia tiy bic va
giam dan xudng phia dong nam. Vung c6 dong
chay thap nhat I khu vuc dong bac va tdy nam.
Chuan mé dun dong chay nim khu vuc tay bic
tir 30 - 40 1/s km?, khu vuc dong bic va tdy nam
tir 5 - 10 I/s km2 Chuan mé dun dong chay mua
1i khu vuc tay bac tir 50 - 70 I/s km?, khu vuc
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d6ng bac va tdy nam tir 10 - 20 I/s km?. Chuan - 24 1/s km?, khu vuc dong béc va tay nam tir 2 -
mé dun dong chay mua can khu vuc tay bac 20 6 1/s km?.
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Hinh 8a. Biéu do heu lwong cdc tram Hinh 8b. Biéu dé luu lwong cdc tram
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Hinh 9. Biéu do ' mé dun cdc tram Hinh 10. Biéu do'op dong chay cdc tram
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Hinh 11. Ban d6 chudn mé dun dong chay: (a) mua li, (b) mua can, (c) nam

3.3. Két lugn niam phuc vu tinh toan tai nguyén nude va diéu
1. Luu vyc séng Cai Phan Rang c6 ché do  tiét dong chay 1a rit can thiét.
dong chay rat khic nghiét, vé mua can xay ra han 2. Trong nghién cuu da xay dung dugc md

han gay gat, mua i ngdp lut xay ra nghiém hinh séng dong hoc mét chiéu phi tuyén va tich
trong. Do d6 khoi phuc dit liéu dong chay nhiéu  hop vi mé hinh thiy vin thong s6 phan bd MA-
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RINE dé khéi phuc s liéu nhiéu nam tai 15 vi tri
khéc nhau trén luu vuc song Cai Phan Rang.

3. Bo thong s6 ctia md hinh duoc hiéu chinh
va kiém dinh du tin cdy dé khoi phuc dong chay
luu vuc song Cai Phan Rang. Vi tri cac tram khoi
phuc phan bd twong dbi déu trén Iuu vue da phan
anh dugc dic diém dong chay phan bd theo
khong gian mot cach khach quan, hop ly.

4. Nghién ctru da khoi phuc duge chudi sb
lidu tai 15 vi tri v6i o dai 38 nam (1978 - 2015),
trong diéu kién tinh Ninh Thuin khoéng c6 tram
do dong chay nhiéu ndm thi day 1a ngudn sd liu
quy gia phuc vu phat trién kinh té xa hoi cua tinh.

5. M6 hinh thuy van thong s6 phan b sir
dung trong nghién ctru ¢6 co so dir liéu dau vao
rat 16n, do d6 can nghién ctru xay dung cong cu
hd tro tir cong nghé GIS két hop voi ngdn ngir
lap trinh dé nang cao do chinh xac va hiéu qua
cong viée chuan bi dir liéu dau vao.

6. Phuong phép phan b mura theo khong gian
theo da giac Thiessen, cac 6 ludi trong mot da
giac nhan cung gia tri lugng mua tai cing mot
thoi diém nén chua sat voi thue té. Do d6 dé co
dir liéu mua dau vao tét hon can nghién ciru
thém céc phuong phap xu ly mua theo khong
gian.
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DISCHARGE DATA CREATTING ON CAI PHAN RANG BASIN BY
INTEGRATE MODELS

Bui Van Chanh®, Tran Ngoc Anh??, Nguyen Hong Truong®
(DSouth Center Regional Hydro
@Faculty of Hydro-Meteorology & Oceanography
@ Center for Environmental Fluid Dynamic

Cai Phan Rang is biggest river of Ninh Thuan province, is main source that supply water, is the
most serious flood on the province. However, there isn't any annual discharge observation station
on Cai Phan Rang basin, therefore calculating annual discharge data for calculating water resource
is very necessary. There are many models for calculating discharge data on the world. Distributive
parameter rainfall runoff model is applied on Cai Phan Rang basin that is the best because the basin
is very homogeneous about topography and rainfall. This researching, MARINE model of France is
applied to simulate discharge on Cai Phan Rang basin and this model is fully distributive parame-
ter rainfall runoff (physical parameter) that is good simulating runoff on downhill slope. But the
model can t simulate discharge in the river, therefore nonline one dimension kinematic wave model
is built and integrated with MARINE to simulate dischare at 15 stations on Cai Phan Rang basin
from 1978 to 2015. The data is calculated by integrating models that is used for water resource cal-
culating and hydrological zoning.

Keywords: MARINE model, Cai Phan Rang river, integrating models, kinematic waves.
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