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NGHIEN CUU KHOI PHUC SO LIEU DONG CHAY LUU
VUC SONG CAI PHAN RANG

Bui Vin Chanh', Tir Thi N:im%, Nguyén Thi Phwong Chi?

Tém tit: Ninh Thudn la tinh han hdn nhdt ca nuée, nguén nuoc su dung cua tinh hoan toan dva
vdo dong chay trén song Cdai Phan Rang. Dady la lwu viee séng 16n nhdt tinh Ninh Thudn, tuy nhién
trén heu vuee séng nay khong cé tram do heu lieong lién tuc trong nhiéu nam, do dé nghién civu tmg
dung mé hinh todn dé khéi phuc so liéu dong chay la rat can thiét. Nghién civu ndy két hop sir dung
mé hinh muwa dong chay théng sé phian bé MARINE va mé hinh song dong hoc mét chiéu phi tuyén
mé phong két qua khéi phuc sé liéu dong chay leu viee séng Cai Phan Rang. Két qua nghién ciru dd
tim dwoc bo thong 6 16 wu va khoi phuc dong chay o 15 vi tri khac nhau trén luu viec song Cai Phan

Rang tir ndm 1978 dén 2015 phuc vu tinh todn tai nguyén nwée va phan vimg thity van.
Tw khoa: Mo hinh MARINE, Mo hinh Song dong hoc, Song Cai Phan Rang.

Ban Bién tap nhan bai: 8/04/2020

1. Pit van dé

Dong chdy gitra nam nay va nam khac khong
lap lai gia tri, chudi s6 liéu dong chay giira cac
nam la khac nhau. Mac du dong chay khong lap
lai gia tri gitta ndm nay va nam khac nhung
ching déu c6 chu ky va phan thanh cac mua
trong nam. Trong mdi nim déu c6 mua Ii va
mua kiét, mot sé nam con c¢6 mua chuyén tiép.
Dé tim ra quy luat dong chay chung nhat trong
cac ndm nguoi ta tién hanh phan phdi dong chay
nam. Két qua phan phdi dong chay cho biét ty s6
phan phdi dong chay cac thang trong nam, ttrc la
ty 1& phan trim dong chay cac thang so voi ca
nam, tir d6 biét dugc trong nim dong chay thang
nhiéu, thang it. Co so dit liéu dé phan phdi dong
chay 1a luu lugng trung binh thang tai cac tram,
dac trung nay dugc tinh toan tir luu lugng gio tir
dir liéu luu lugng khoi phuc tr mo hinh MA-
RINE va song dong hoc mot chiéu phi tuyén.
Nghién ctru di khoi phuc duge chudi s lidu véi
d6 dai 38 nam (1978 - 2015) tai 15 vi tri trén luu
vuc song Cai Phan Rang, day la con song chiém
gén nhu toan bd dién tich tinh Ninh Thuan va
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huyén Khanh Son tinh Khanh Hoa. Céc tram
dugc phan bd twong d6i déu trén luu vuc song
Cai, phan anh dugc dac trung dong chay ¢ cac
vung khac nhau.

2. Phuong phap nghién ctru va thu thap sb
liéu

2.1. Gidi thi¢u vé khu vwe nghién ciru

S6ng Cai Phan Rang bat ngudn tir dinh nui
vung nui cao thudc tinh Khanh Hoa. Khai dau,
song chay theo hudng bic nam, khi cach cira
bién 35 km, song d6i sang hudng tay bic - dong
nam va cudi cung d6 ra Bién Pong. Song Cai co
13 phu luu bén hitu ngan va 4 phu luu bén ta
ngan, c téng dién tich luu vuc 3.000 km?, trong
d6 2.550 km? thudc dia gidi tinh Ninh Thuan,
chiém 85% dién tich luu vuc song. Chiéu dai
song 119 km, chiéu dai luu vuc 95 km, do rong
binh quén luu vue 31,6 km, d6 dc binh quan luu
vuc 17,70/00. Bang chu y 1a song Cai co6 mot hé
thong song nhanh phéan b theo dang chum ré
cay, day la mdt trong nhiing nguyén nhan lam
cho 1ii tap trung nhanh, cuong suét 1i 16n.

Song Cai Phan Rang dong vai tro 1a con song

'Pai Khi twong Thiy van Khu vec Nam Trung B, 22 Pasteur, TP Nha Trang, Khanh Hoa
2Khoa Khi tirgng, Thity vin va Bién doi khi hdu, Trwong PH Tai Nguyén va M6i Truong TP HCM,

236B Lé Van Si, phwong 1, Tan Binh, TPHCM
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huyét mach cua toan tinh, cung cip nudc tudi
cho san xuit néng nghiép, phuc vu cac hoat dong
dan sinh kinh té, du lich, diéu tiét dong chay, tiéu
thoat Ifi. Phan dién tich lwu vuc thuge tinh Khanh
Hoa khoang 273 km?, thudc tinh Lam Ddng
khoang 139 km? va thudc tinh Binh Thuan
khoang 38 km?. Cac phu luu hitu ngan 1a Ty Cay,
Ta Gu, CoRot, Him Leo, Pa May, Gia Nhong,
Pba Cat Rum, Dia Gc, song Ong, song Cha,
song Dau, song Lanh Ra va song Lu. Cac phu
lru bén ta ngan gdm: song Pia Gan, séng Sit,
Cho Mo, sudi Sa Ra.

(1) Son Trung
R |

Dong Hai

Hinh 1. Ban do vi tri cac tram khoi phuc
dong chay

2.2. Gidi thi¢u tong quan vé mé hinh Ma-
rine va mo hinh song dpng hoc mot chiéu phi
tuyén

2.2.1 Gioi thiéu mo hinh MARINE

Mo hinh MARINE cho phép phan rng nhay
v6i hién tugng mua sinh 1t dé tong hop dong
chay tir mua trén cac luu vuc bo phan va phu hop
v6i ddc tinh luu vuce cac song vung nui 1a 11 [én
nhanh v6i cudng suat 16n, hé sé dong chay gia
nhap khu giita bién ddi rat phirc tap va thay ddi
trong pham vi rong; Cac tim mua bién ddi trong
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khong gian va theo d¢ cao dia hinh.

M6 hinh MARINE (Modelisation de |’ Antic-
ipation du Ruissellement at des INondations
pour des événements Extremes) hay (Model of
Anticipation Runoff and INundations for Ex-
treme events) 1a mo hinh thity van thong s phan
bd do Vién Co hoc chit 1ong Toulouse (Phap)
phat trién (Institute de Mecanique de Fluides de
Toulouse -IMFT). M6 hinh MARINE duoc tng
dung tinh toan 1l quét thoi gian thuc tir dy an
PACTES (canh bao nguy co lii quét theo khong
gian) tai Phap voi su hd tro ban ddu cua Bo
nghién ctru Phap va Co quan vil try Phap dé tinh
toan tran 10 quét xdy ra ndm 1999 tai vung phia
Nam nudc Phéap. Trén thé giéi, MARINE duoc
danh gié cao va dugc khai thac st dung tinh toan
1ii quét & nhiéu nude nhu Phap [1,2], O Man [3],
Tay Ban Nha [4], khu vuc Dia Trung Hai [4].

Mo hinh MARINE mo6 phong qua trinh hinh
thanh dong chay sinh ra bdi mua trén luu vuc
dwa trén phuong trinh bao toan khéi lugng [5]:

aa—\t/+ ugrad(V)=P, (1)

Trong d6 V 1a thé tich khdi chat 1ong xét; u la
vén tdc cua dong chay giita cac 6 ludi; Po 1a
lwong mua.

ugrad() =V (uV)-Vdiv(n) )

Vi chat 16ng khong nén dugc ta ¢6 , sit dung
cong thuc Green-Ostrogradski

J;J.div(mu)dS = fmundl" 3)

Thu duoc:
oV
J‘SIEdS+£VundF:J;J‘R) @)

Vian tdc ciia dong chay trao doi giita cac 6
dugc tinh theo cong thirc:

2/3
||u|| = ./ pente. [—II(

m

)

Vi luéi sir dung dé tinh toan 1a lugi vuong
(DEM) nén thay biéu thtrc van téc vao phuong

TAP CHi KHI TUQNG THUY VAN

S6 thang 06 - 2020



BAI BAO KHOA HQC

trinh tich phan ta thu duogc:
/3 At
AH+Z 1/pente.A—zPO.At
X

Trong d6 Pente la do dbc; K 12 hé s6 nham
Manning; H 1a d sau myc nudc cia 6 ludi tinh;
A'H 1a sy thay ddi muc nude cua 6 ludi tinh tir
thoi diém t1 dén t; j 1a hudng chay cia 6 ludi (j
=1-4); Ax 1a chiéu rong 6 ludi; At 1a bude thoi
gian tinh.

Day chinh 1a phuong trinh tinh sy bién thién
muyc nudc theo thoi gian cia mdi 6 ludi.

MARINE dién toan dong chay trao ddi giita
cac 0 ludi véi nhau, lugng mua roi vao cac 6 cua
luu vuc dugc coi la lwgng nudce bd sung tai moi
budc thoi gian tinh. Qua trinh dién toan cudi
cung cho ta luu lugng ra tai mot diém goi la diém
thoat nudce cua luu vuc (output).

Mo hinh MARINE tinh toan thim dya trén 1y
thuyét thim Green Ampt tir phuong trinh lién tuc
va dinh luat Darcy.

a. Phuong trinh lién tuc:

F(t) = L(m-9;) = LAD

5

(6)

(7

Trong do6: F(t) 1a d0 sau luy tich cia nudc
thim vao trong dat

V&iAD = n0;
b. Pinh luat Darcy:
oh
-K—=-
1= % (8)

Trong d6 f 1a tc d6 thim; K 1a d6 dan thuy
luc; Q 1a thong Iugng Darcy.

2.2.2 Gidi thiéu vé mé hinh song dong hoc
mét chiéu phi tuyén

Mo hinh séng dong hoc do Lighthill va
Whitham (1955) [6] d& xuat va dugc nhiéu
nghién ctru vé sau phat trién, tng dung dé mo
phong dong chay trong kénh, song subi nhu:
Weinmann and Laurenson (1979), Henderson
(1963), Brakensiek (1967), Cunge (1969), Wool-
hiser (1975), Dawdy (1978) [6]. M6 hinh da
duogc xdy dung va tng dung & nhiéu noi trén thé
gi6i. Trong nghién ctru nay sir dung mo hinh
Song dong hoc mot chiéu Phi tuyén do Bui Vin
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Chanh xay dung nam 2016 cho mang ludi song
va da ung dung thir nghiém trén luu vuc song
Dinh Ninh Hoa [7], song Cai Nha Trang, song
La Nga [8]. M0 hinh st dung h¢ phuong trinh
Saint Venant nhu sau:

- Phuong trinh lién tuc:

aQ 04 9)
ax ot 1
- Phuong trinh dong luong:
So = St (10)
A=aQ? (11)

Trong d6 Q 1a luu lugng; A 1a dién tich mat
cit ngang; x la chiéu dai doan song; t 1 thoi
gian; q la Iuu lwong gia nhap; So 1a d6 dc song;
St 1a do doc ma sat; o va B 1a cac thong sd thuc
nghiém.

Trong phuong trinh Manning véi So = St va
R=A/P ta cé [9]:

1/2

_ 1495,

T T p2/3 (12)

Viét lai phuong trinh (4) cho A tir d6 tim
dugc a va B = 0.6 nhu sau:

np2/3 \*°
=<—> Q% (13)
1.49./S,
np2/3 \%°
=—— 14
<1.49Js_0> (1

Thé phuong trinh (11) vao (9) va dao ham
riéng phuong trinh (9) cta bién A va Q theo t
dugc phuong trinh (16). Phuong trinh (16) dugc
sai phan theo theo phuong trinh sai phan (17) va
(18) dugc phuong trinh (21).

0A

0Q
B—
ot - e 1(6t) (15)
99 g1 (99 16
ax T abe (at) q (16)
00 Qi - (17)
0x Ax
- 23
0015 _ Qi -l (18)
at At
0~ Q’“-ZFQLH (19)
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j +1 i+1yF
o Qi1 ;rqm (20) Al = a(Q) (22)
j+1 j+1 j+1 j+1 j N 23
o - Al Al _dilvda o) A, = aql,) -
Ax At 2
Thé phuong trinh (23) va 22) vao (21) ta dugc:
At o/t 18N8 _ j+1 an +d, (24)
1+1 + (Q1+1 - Q + (Ql+1) + At 2

Phuong trinh néy da duoc sip xép cho luu  phi tuyén dbi voi Qinii*! do d6 can duoc giai bang

lugng chua biét Qi+/*! nam & vé trai va cac dai
luong da biet nam ¢ ve phai. Pay la phuong trinh

. .
Q1+1_|_ (Q ) +At<M>
+1

phuong phap s, trong chuong trinh 1ap trinh va
so d6 khdi ap dung phuong phép lip Newton.

. (25)

Tir d6 mot sai s6 du f(Q1+1j“) duqc Xac dinh bang phuong trinh (2.16).

i B
f(Q{J:Lll) {:11 + a(Q{:f) -

DPao ham béc nhit ctia f(Qi¥*!) nhu sau:

frely

At 4 B-1
_ j+1
= H + aﬁ(QiH

(26)

27

Muc tiéu 1a tim Qi dé budc f(Qi+#*") bang khong. Str dung phuong phép lip Newton va cac

budclapk=1,2,3, ... [9]
j+1 j+1
(Q{-:_l k+1 = (Q{—:_l

Tiéu chuén hdi tu cho qua trinh Iap la:

|f(Q{:11)k+1| =€

2.2.3 Thu thdp s6 liéu nghién ciru

Tur s6 liéu dong chay thuc do tai cac tram quan
trac bo sung 1a Tan My va Phudc Ha, két hop véi
s6 liéu do dac tai tam Phudc Hoa, dé tai tién hanh
hiéu chinh va kiém dinh dé tim bo thong sb tbi
vu cho mé hinh MARINE. Sau d¢, st dung s6
liéu mua, bdc hoi cua cac tram Khi tuong Thuy
vin, diém do mua trén dia ban tinh Ninh Thuan
va cac vung lan can tir khi thanh 1ap dén nim
2015 va bo thong sb da tdi uu dé khoi phuc, kéo
dai s liéu dong chay cua cac khu vuc khong co
s6 liéu dong chay bang mé hinh MARINE. Dé
tai da thu thap s6 liéu mua cua 17 tram do mua
trén dia ban tinh Ninh Thuan va 01 tram do mua
thudc huyén Khanh Son tinh Khanh Hoa. St
dung s6 liéu bdc hoi, do Am dét cua tram khi

),

- (28)
F(elih,

(29)

tugng Phan Rang 1a tram cip I trong hé thong
mang lu6i tram diéu tra co ban Qudc gia do Dai
Khi tugng Thuy van khu vgc Nam Trung Bo
quan ly. Bg thong s6 m6 hinh MARINE sau khi
t6i wu du tin cdy dé khoi phuc di liéu dong chay
cho cac khu vuc khong c6 dir li¢u dong chay tur
s6 liéu mua va boc hoi di thu thap duoc. Dé tai
da khoi phuc va kéo dai dir li¢u dong chay cho
15 tram thuy van gia dinh trong d6 c6 14 tram
thudc dia ban tinh Ninh Thuan va 01 tram thudc
huyén Khanh Son tinh Khanh Hoa. S6 liéu dong
chay sau khi khoi phuc dugc tai 15 tram thuy van
duoc hé théng mang ludi tram co s6 lieu dong
chay tuong di day va phan bd déu trén dia ban
tinh Ninh Thuan gitip viéc danh gia phan bb dong
chay va tai nguyén nudc duge chinh xac hon.
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Bang 1. Danh sach cac tram khoi phuc dong chay va do mua

STT Tram luulugng  Yéutd Thoi gian Tram do mua Yéu to Thoi gian
1 Son Trung Luu lugng 1978-2015 Phudc Binh  Lugng mua 1978-2015
2 Thanh Son Luu lwong 1978-2015 Khanh Son Luong mua 1978-2015
3 Phudc Binh Luu lugng 1978-2015 Phudc Dai Luong mua 1978-2015
4 Phudc Hoa 1 Luu lugng 1978-2015 Song Pha Luong mua 1978-2015
5  Phudc Hoa 2 Luu lugng 1978-2015 Quang Ninh  Lugng mua 1978-2015
6 Tan Son Luu lugng  1978-2015 Nha Ho Luong mua 1978-2015
7 Tan My Luu lugng 1978-2015 Phuéc Chién  Lwong muwa 1978-2015
8 Nha Trinh Luu luong 1978-2015 Tan My Luong mua 1978-2015
9 Dong Hai Luu lugng 1978-2015 Phudc Ha Luong mua 1978-2015
10 Tra Co Luu lugng 1978-2015 Nhi Ha Luong mua 1978-2015
11 Song Ong Luu Iuong 1978-2015 Quén Thé Luong mua 1978-2015
12 Séng Sung Luu lugng 1978-2015 Phudc Hitu Luong mua 1978-2015
13 MaNéi Luu lugng 1978-2015 Phan Rang Luong mua 1978-2015
14 Soéng Lu Luu lvong 1978-2015 Phuong Cyu  Lugng mua 1978-2015
15 BaRau Luu lugng 1978-2015 Ba Thap Luong mua 1978-2015
16 Ba Rau Luong mua 1978-2012
17 ba Hang Lugong mua 1978-2010

2.2.4 Thiét Idp mé hinh MARINE va mé hinh
séng dong hoc mot chiéu phi tuyén

Dir liéu dau vao cho m6 hinh MARINE gom
ban d6 mo hinh s d6 cao (DEM), ban d6 dat,
ban dd 16p phu thuc vat, mang ludi song sudi,
luong mua gio phan bo theo khong gian. Ban do
DEM d¢ phan giai 90x90 m luu vuc song Cai
Phan Rang duoc sir dung dé dan suit tao 6 ban
d6 1am dau vao cho mé hinh Marine gém: (1)
ban d6 d6 dbc, (2) hudng chay, (3) hoi tu nudc,
(4) mang luoi song, (5) duong phan nudc, va (6)
do dai dong chay. Dé thuan tién cho viée xac
dinh hé s6 can dong chay (hé sé nham), toan bo

Wt 2

Hinh 3. Ban do dat luu
vue song Cai Phan Rang

Hinh 2. Ban d6 DEM luu viec
song Cai Phan Rang

TAP CHI KHI TUQNG THUY VAN

ban d6 tham phu céc tinh duge phan thanh 13
nhém tham phu chinh theo cach phan loai ciia to
chuc khoa hoc My (U.S. Geological Survey).
Ban d6 tham phii ¢6 ty 1é 1:50.000. Ban dau ban
d6 & dang Vector cdu tao bai cac ving khép kin
- polygon, sau d6 dugc dua vé dang Raster. Dé
thuan ti¢n trong st dung, tén dat duoc phan loai
theo FAO-UNESCO va dugc st dung dé tinh
toan t6n that do thAm theo phuong phap Green &
Ampt. Dir liéu mua thoi doan 1 ngay tai cac tram
trén luu vyc song Cai Phan Rang dugce xur 1y
phan bd theo khong gian theo phuong phap da
giac Thai Son.

1
[ e
= 21D
I 20
25
. 45

Hinh 4. Ban do 16p phii luu
vire song Cai Phan Rang

S thang 06 - 2020



BAI BAO KHOA HQC

Bang 2. Phdn logi tham phu thuc vdt va phan logi dat

Phén logi tham phii

Phn loai dit

Tén loai tham phu

1D Tén loai dit ID

Rimng 6n dinh 1 Cat 20
Rung non 2 Mun céat 25
Rung cay bui 3 Catmun 3
Rung thua 4  Mun
Cay bui trong thanh rimg 5  Phusamun 5
Cay than gb trong khong thanh rimg 6  Sét pha cat mun 30
Cay bui trong khong thanh rimg 7 Sétmin 35
Co 8  Sét phu sa mun 40
Lba 9  Sét pha cat 45
Mau 10 Sét phu sa 50
Cay bui rai rac 11 Sét 12
Rirng thua xen 1an ring cdy bui, co 12 Nuida 13
Rirng cay bui xen 1an co 13 Pit tro soi da 1
EESSEEES SRR R R RS R ER RS RS EASS RS SRS FEERE LSRR RIS RES RS E RSN _"l Basin1TSTPhu - Note
Do rong 10%Cot nuoc m3o dan-cm 1000 dan thuy luc-cm/h File Edit Format Vie
1 Sand- Cat 0.437 (0.374-0.500) 49,5 (9.7-253.6) -
TT Nham
2 Loamy Sand-Mun Cat 0.437 (0.363-0.506) 61,3 (13.5-279.4) i)
3 Sandy Loam- Cat Mun 0.453 (0.351-0.555)  110.1 (26.7-454.7) 02 0.010
4 Loam- Mun 0.463 (0.375-0.551)  88.9 (13.3-593.8) 03 0.040
5 silt Loan- Phu xa mun 0.501 (6.420-0.582)  166.8 (29.2-953.9) ik
6 Sandy Clay Loam- Set pha cat mun 0.398 (0.332-0.464)  218.5 (44.2-1080.0) 06 0.050
7 (lay Loam- Set Mun 0.464 (0.409-9.519)  208.8 (47.9-910.0) 07 o.01@
8 Silty Clay Loan-Set phu xa mun 0.471 (8.418-0.524)  273.0 (56.7-1315.0) 23 222;
9 Sandy Clay-Set pha cat 0.43 (0.370-0.490)  239.0 (40.3-1402.0) 10 9:@7@
10 Silty clay- Set phu xa 0.479 (0.425-0.533)  292.2 (61.3-1394.0) 11 0.080
11 Clay-Set 0.475 (0.427-0.523)  316.3 (63.9-1565.9) ﬁ 2222
12 Rock Moutain-Hui Da 1.0 200.0 Coctip
13 Ho data 9 999 1
(a) (b)

Hinh 5. Bg théng s6 mé hinh MARINE: (a) Dan sudt thiy e va mao dan, (b) Hé s6 nhdm

3. Két qua va thao luin

3.1 Két qua hiéu chinh va kiém dinh mé
hinh MARINE

B6 thong s6 mé hinh dugc hiéu chinh bang
chudi sb liéu thuc do va tinh toan tai tram thuy
vin Tan My va Phuéc Ha. Panh gia két qua hiéu
chinh tir 1h ngay 18 dén 19 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
t6t theo tiéu chuan ctia T6 chic Khi tuong Thé
gidi (WMO). Panh gia két qua kiém dinh tai
tram Phudc Hoa ngay 01/01 dén 31/5 nam 2008
béng chi tiéu Nash dat 87,3%; dat loai tot theo
tiéu chuan cia WMO. Bo thong sb ctia bd mod
hinh tich hop du d6 tin cay dé khoi phuc dit liéu
dong chay trén luu vuc song Cai Phan Rang.

TAP CHi KHI TUQNG THUY VAN

S6 thang 06 - 2020



BAI BAO KHOA HQC

Tén tram ID
Phudc Binh 1
Khéanh Son 2
Phuée bai 3
Song Pha 4
Quang Ninh 5
Nha H} 6
Phudc Chién 7
Téan My 8
Phuéc Ha 9
Nhi Ha 10
Quén Thé 11
Phude Hitu 12
Phan Rang 13
Phuong Cyu 14
Ba Thap 15
Ba Rau 16 Hinh 7. Vi tri tram va cdc doan
D4 Hang 17 Hinh 6. Pa gidc Thdi Son song si dung trong mo hinh
20 —QmY/s) g0 ~Q(m’/s)
60
35
40
30 20
s Gi© o E=d NV S G
1357 911131517192123252729 TE2RLERINYIESEanT
—— Thyc do === Tinh toan Thuc do = = = Tinh todn

Hinh 8. Duong tinh toan va thuc do tram
Tan My

3.2 Két qua hiéu chinh va kiém dinh méo
hinh séng dong hoc mét chiéu phi tuyén

M6 hinh Marine tinh toan dong chay suon
dbc, két qua dau ra ciia mé hinh duoc két ndi véi
md hinh séng dong hoc mot chidu phi tuyén dé
tiép tuc dién toan dong chay trong song. Hé sb
nham 10ng séng tu nhién ban dau duoc xac dinh
tu bang tra thuy luc cua ML.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 dugc xac dinh tir 0.0035 dén 0.0039. Chiéu
rong song duoc do truc tiép tir ban d6 1/10.000
cho céc doan song. B mo hinh tich hgp Marine
va song dong hoc mét chiéu phi tuyén duoc st
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Hinh 9. Duong tinh toan va thuc do tram
Phuwoc Hoa

dung tinh toan dong chay tai 15 vi tri trén luu
vuc song Cai Phan Rang.

3.3 Két qud tinh todn khoi phuc dong chay

Luu lugng trung binh nhiéu nam tai tram thuy
van Tan My 1a 46,6 m¥/s, dén ctra ra luu vuc 1a
74,1 m¥/s. M6 dun va 16p dong chay 16n nhat ¢
khu vuc trung luu, voi gia tri mé dun trung binh
nhiéu nim dat 28,5 1/s.km? va 16p dong chay
trung binh nhiéu nim dat 900 mm, trung binh
cua ca luu vuc 1a 22,4 1/s.km? va 706 mm.

Dong chay luu vuc séng Cai Phan Rang phan
bd khong dong déu theo khon gian, khu vuc sinh
dong chay nhiéu nhét 14 phia tay bic va giam dan
xudng phia déng nam. Ving c6 dong chay thap
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nhat 1a khu vic dong bic va tdy nam. Chuan moé  va tiy nam tir 18 - 25 1/s.km® Chuan mo dun
dun dong chay nim khu vuc tay béac tir 20 - 25  dong chay mua can khu vuc tdy béc 8 - 17
I/s.km?, khu vuc dong bic va tdy nam tir 7 - 15 1/s.km?, khu vuc dong béac va tdy nam tir 3 - 7
1/s.km? Chuan mé dun dong chay mua li khu  I/s.km?

vue tay bac tir 55 - 75 1/s.km?, khu vyc dong béc

-,

Caimis) " aimis)

ENam ®Muacan ®Mua la ENAam ™Muacan = Mna lii

AN J

Hinh 10. Biéu do luwu luwong cac tram Hinh 11. Biéu do luu luong cac tram

=

f/M(I/s.ka)

ENam ®Muacan = Muala

Hinh 12. Biéu do mé dun cdc tram

7 y(mm)

ENam =Muacan =Muala

Hinh 13. Biéu do 16p dong chay cdc tram
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[ W(105m?)

ENam ®Muoacan ® Mia la

Hinh 14. Biéu dé tong lwong cdc tram

[ W(105m?)

ENim ®=Muacan = Mua la
/

Hinh 15. Biéu do tong lwong cdc tram
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BAN DO DANG TRIME BUN DONG CHAY MUA LU TRUNG BINH NHIEU NAM TINH NINH THUAN
T e 1300
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122
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KHANH HOA

{114 BINH THUAN

Hinh 16. Ban do mé dun dong chay mua can va mua li trung binh nhiéu nam

4. Két luan

Twr bd mo6 hinh tich hgp Marine va song dong
hoc mot chidu phi tuyén di khéi phuc s6 liéu
dong chay luu vuc song Cai Phan Rang tir s6
liéu mua caa 15 tram do. Chudi sb liéu dong
chay duoc khoi phuc tir naim 1978 dén 2015 1a
co so dé tinh toan tai nguyén nude luu vye séng
Cai Phan Rang, day 1a co s¢ dit lidu rat quan
trong phuc vu phat trién kinh t& xa hoi cua tinh
Ninh Thuén vi ca tinh khong c6 tram do dong
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chay. Luu luong trung binh nhiéu nim tai tram
thuy van Tan My la 26,3 m*/s cta ca luu vuc la
49,4m3/s. M6 dun va 16p dong chay 16n nhét &
khu vyc trung luu, véi gia tri mo dun trung binh
nhiéu nim dat 19,0 I/skm? va 16p dong chay
trung binh nhiéu nam dat 50,1 mm, trung binh
ctia ca luu vuce 1a 14,9 I/skm? va 39,2 mm. Tong
lugng dong chay trung binh nhiéu nim cua ca
luu vuc khoang 1,6 ty m®.
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STUDY TO RESTORE DATA ON THE FLOW
OF CAI PHAN RANG RIVER BASIN
Bui Van Chanh!, Tu Thi Nam?, Nguyen Thi Phuong Chi?
'South of the Middle Regional Hydro - meteorologial Center, 22 Pasteur street,
Nha Trang city, Khanh Hoa province
*Department of Meteorology, Hydrology and Climate change, Ho Chi Minh University of
Natural Resources and Environment, 236B Le Van Si street, Ward 1, Tan Binh District,
Ho Chi Minh City

Abstract: Ninh Thuan is the most drought - prone province in the country. Its water source is en-
tirely based on the flow on Cai Phan Rang River. This is the largest river basin in Ninh Thuan
province, however, this river basin has no continuous flow measurement station for many years, so
it is necessary to study and apply the mathematical model to restore the flow data. This study com-
bines the using the MARINE distributed parameter rainfall-runoff model and the nonlinear one-di-
mensional kinematic wave model to simulate the results of restoring the flow data of the Cai Phan
Rang river basin. The research results have found optimal parameters and flow restoration in 15 dif-
ferent locations in the Cai Phan Rang river basin from 1978 to 2015 for calculating water resources
and hydrological zoning.

Keywords: MARINE model, Kinematic wave model, Cai Phan Rang River.
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