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1. Mé dau

Nam trong ving duyén hai cuc nam Trung B,
luu vuc song Cai Phan Rang (thugc tinh Ninh
Thuén) c6 dai dong bang hep, dia hinh phuc tap,
khi hau néng, khd han quanh nam, 1a noi cé h¢ sinh
thai cta vung ban khé han vadi hé s6 kho han cao.
Hién nay, han han d3 tré thanh thién tai nguy hiém
cua vung dat nay va ngay cang c6 tac hai to 16n dbi
v6i doi sdng va phat trién san xuit cia nguodi dan
dia phuong, dong thoi anh huéng nghiém trong
dén moi truong sinh thai. Han han xuét hién & day
ngoai tac dong cua didu kién khi hau con 1a van dé
su dung nguén nudc han ché & day chua that hop
ly, ché’ing han van st dung céc loai cay tréng co
nhu cdu sir dung ngudn nude 16n, phwong thire tudi
lang phi nudc,... Bé khic phuc va giam thiéu cac
tac dong cta han han ¢ day, can xac dinh duoc
phuong thire su dung nuéce c6 hiéu qua thong qua
can bang nguon nude. Co rat nhidu phuong phap
cin bang ngudn nudc va trong khuon khé bai bao
nay, chung t6i1 sé€ trinh bay phuong phap can bing
ngudn nudc ving kho han bang mo hinh toan mo
phong. Véi muc tiéu cung cédp co sé khoa hoc cho
viée dé xudt phuong thirc khai thac str dung hop 1y
tai nguyén nudc, ching t6i st dyng cong cu mo
hinh Mike Basin tinh toan cn bang nudc dua trén
nhu cdu dung nude va kha nang cip nude trén hé
théng song trong diéu kién hién tai. B0 thong $6
mo hinh x4c dinh dugc s€ la cong cu dé xay dung
cac kich ban phat trién kinh té x3 hoi trong tuong
lai phu hop véi tai nguyén nudc trong vung mot
cach ¢6 hiéu qua nht.

2. Co sé dir liéu va phuong phap
2.1. Gidi thiéu vé khu vwe nghién ciru

Song Cai Phan Rang bat ngudn tir viing niii cao
Biduop (Lam Dong) chay theo huéng chinh tay
béc - déng nam véi chidu dai 119km, d6 ra bién tai
cia Dong Giang (Tp. Phan Rang - Thap Cham).
Mic du db thing ra bién nhung véi dia hinh ndi
bao boc 3 huéng bic, tdy va tdy nam nén luu vuc
song c6 do cao binh quan luu vuc 16n (483m) va
do dbc binh quan luu vuc dat toi 17,7%. Vi tinh
chét bac thém trude nui dién hinh va diéu kién kho
han nén mang ludi séng sudi cta luu vuce kém phat
trién, mat do ludi song trung binh 0,55km/km? [1].
Mit khéc, do diéu kién duong bo bién cia luu vuc
d6i hudng tir bic - nam sang dong béc - tiy nam va
dia hinh nui bao boc 3 mat con lai nén hang nam,
luong mua mang dén Iuu vuc thudc vao loai thép
nhét lanh thd nude ta (trung binh nhidu nim toan
luu vue 13 1610mm) vi vy tong lu(_mg dong chay
nam trén soéng ciing rat thap (2,07 ty m %) tuong ung
voi 16p dong chay dat 744mm. Néu xét theo cac
tiéu chuan sinh khi hau, day la khu vuc thiéu 4m
cho phat trién sinh vat [1]. Ngoai luong nude sinh
ra trén luu vyc song, hang nam & day dugc nhan
thém luwong nude bd sung tir hd Pon Duong véi
lvu luong Q, = 16,65m’/s, tuong dwong véi 525
triéu m*/nam (hinh 1).

Do tac dong cia dia hinh, lugng nudc trén luu
vuc c6 sy phan mua rat khic nghiét; mua i kéo dai
4 thang, tir IX dén XII chiém 56,6% [1] luong
nudc ca nam, con mua kiét lwong nudc dén cac
song sudi rat thip va day la vin d& rit kho khan
cho viéc khai thac ngu@)n nudc ¢ Ninh Thuan.
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Hinh 1. Lwu vire s6ng Cai Phan Rang trén lanh thd Viét Nam

2.2. Co so di liéu

2.2.1. 86 liéu khi twong thity vén

Mang ludi tram khi tugng thiy van trén dia ban
lwu vuc song twong dbi thua thot gdm 02 tram khi
tugng, 11 tram do mua va 03 tram thuy van cép 3.
HAau hét cac tram quan tric déu c6 chudi sb liéu
nge‘in, thiéu va gian doan, trong d6 c6 4 tram do
mua tuong ddi dai (tram Nha Hé, Phan Rang, Tan
My va Ca Na). Pé xac dinh dugc luu luong nude
trén song chung t6i dya vao duong quan hé luu
lwong myc nudc tai cac tram thuy van duoc Dai
Khi tugng thily van Nam Trung B¢ xay dung [2].

2.2.2. Nhu cdu sir dung nudec
Nhu ciu sir dung nuée duoc tinh toan dya trén

s6 lidu théng ké vé kinh té cua tinh Ninh Thuan
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nam 2010 va theo tiéu chuén sir dung nude cho cac
nganh nhu:

- Binh mtc dung nudc sinh hoat d6 thi va nong
thon theo Tiéu chuin ctia B6 Xay dung (TCXDVN
33:2006);

- Nganh cong nghiép chu yéu tap trung ¢ hai
khu cong nghiép Thanh Hai va Thap Cham véi
tong luu luong cép 1a Qg = 48,81/s. Nha may Dién
hat nhan Ninh Thuén 1 v6i luu lwong 13,m’/s.

- Nhu cu nuéc cho ndng nghiép bao gdbm nhu
cAu tudi cho tréng trot va cho chan nu6i; nhu ciu
nude cho trong trot dwoc dé xac dinh bang chuong
trinh tinh cropwat theo tiéu chuin cia B6 Noéng
nghiép va phat trién nong thon;

- Nhu cau nudce cho chin nudi bao gdm nhu ciu
cho an udng, vé sinh chudng trai,... dugc tinh theo



dinh mirc TCVN 4454:1987

- Nhu ciu nuéc thuy san: 50.000m’*/nim.ha
(thay nuéc 3 lan/vy) cho nudi tom va 12000
m’/ha/ndm cho cac loai thity san khac

- Nhu ciu nudc cho cac hoat dong du lich: cac
nha nghi, khach san, cac hoat dong vui choi,... c
thé dugc tinh theo chi tiéu bang 15% lwong nudc
sinh hoat cta dan sinh d6 thi.

- Nhu ciu nudc duy tri dong chay méi truong
dugc lay bang 5m’/s [6].

2.3. Phuwong phadp sir dung

Nhu trén da gidi thiéu, ¢ day ching t6i chon
mo hinh Mike Basin do Vién thuy luc Pan Mach
(DHI) xay dung tu nim 1972 nhim mb phong
mang ludi song sudi trong khong gian va cac yéu
t6 thuy van (X, Q, H, Z) theo thoi gian dya trén
phuong trinh can bang nudc tong quat (hink 2). Uu
diém ndi bat cua mo hinh 1a ngoai viéc thé hién
quan hé giita lwong nudc dén, lugng nuéc di va
lugng trit trong hé thdng tinh toan trong ty nhién,
mb hinh con cho phép xac dinh sy phan bd ngudn
nude - muc do wu tién cia cac hd dung nudc do sy
can thi¢p cua con ngudi [4, 8] .
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Hinh 2. CAu trGc mé hinh Mike Basin
3. Két qua tinh to4n va thao luin
3.1. Phén chia khu vyc tinh toan

Cac tiéu ving tinh toan cin bang dwoc phan
chia dya trén nguyén téc luu vuc song, co diém
khdng ché 12 mot cong trinh cAp nude (hd, dap) tao
thanh mot khu c6 tinh doc 1ap twong dbi, co nhiéu
déi tugng st dung nude. Theo tiéu chi trén luu vuc
song Cai Phan Rang dugc chia thanh 15 tiéu luu
vuc dé tinh toan can bang nudc (hinh 3).

(1) H6.8éng Cai

(8) H6 SongThan

14}Ho Tra Van

Hinh 3. So @& phan chia tiéu ving tinh toan
Chu gidi: 1. Hb séng Cai; 2. Hb Tra Co; 3. Hb Song Sét;

4. Tuyén Tan My; 5. Dap 19-5; 6. Dap Séng Pha; 7. H5 Cho Mo;
8. H Song Than; 9. HS Phwéc Trung; 10. Dap Nha Trinh;
11. H6 Lanh Ra, 12. Hb Tan Giang; 13. Hb Séng Biéu;

14. HS Tra Van; 15. Ha luu soéng Cai

3.2. Xdc dinh nhu cau sir dung nwéc

Trén co so tai liéu, s6 liéu thong ké [3] va cac
tiéu chuén su dung nudce, ching toéi xac dinh dugc
nhu cau sir dung nuéc trén luu vuc va duge trinh
bay trong bang I:

Bang 1. Téng nhu ciu ding nwéc cla lwu viee ndm 2010

Ty 16 so véi téng
nhu cau (%)

Lwong nwdc

TT Nganh dung nuéc c&n (nghin m )

"1 Tréng trot 343.959.6 68.5
2 Chan nudi 8.333,3 1,66

3 Thaysan 625 0,12

4 Sinh hoat 18.628 3,71

5 Dulich, dich vu 2.794,2 0,56

6 ;‘1 :g’t‘;p nha méy 1.862,8 0,37

7 Cong nghiép 7.822,9 1,56

Dong chay téi thiéu

8 (xn-%/m) Y 118.368 23,6
Téng 502.390,00 10¢
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So vébi téng luong nudc trén toan luu vuc,
lugng nuéce can ding chi chiém 19,1%. Tuy nhién,
v6i sy phan mua sau séc, luong nudce trén song hau
nhu khong dap tmg du. Trong téng luong nude cin
cho phat trién KT-XH, nhu cidu nudc dung cho
nong nghiép chiém phan 16n (70,3%), sau do la
nhu ciu cho dong chay méi truong sau dap Nha
Trinh (23,6%). Nhu ciu nudc cho cac nganh con
lai chi chiém 6,1%.

3.3. Thiét lgp mé hinh Mike Basin

Trén co s& phan chia cac tiéu luu vue, sb liéu
khi tugng, thay vin va nhu cau st dung nudc,
chung t6i thiét 1ap mé hinh MIKE BASIN cho luu
vuc song Cai Phan Rang (hinh 4). Modul tinh toan
can béng nudc Mike Basin dugc 1ap trinh chay trén
nén ArcGis10.0 nén céc cong cu nhap sé liéu, hién
thi két qua rat tryc quan va dé khai thac st dung.
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Hinh 4. So db tinh can bang nwéc lvu vuc séng Cai Phan Rang

3.4. Kiém dinh mé hinh

Dé xac dinh do tin cdy cua mo hinh Mike
Basin, chiing t6i so sanh luu lugng tinh toan va
thuc do tai tram Tan My nam 2010 (hinh 5). Két
qua cho thidy mé hinh dd mé phong twong ddi sat
véi thuc té, chi s Nash nhan duoc 1a 80%, dam
bao kha ning ung dung mé hinh can bang nuéc
cho céc kich ban phat trién kinh té x4 hoi trén luu
vuc song Cai Phan Rang.

Két qua tinh cén bang nudc cac tiéu luu vuc
song dugc trinh bay trong bang 2.
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Hinh 5. So sanh két qua tinh toan va thuc do tai tram Tan My

Bang 2. Lwgng nwérc thiéu hut theo thei doan thang

Don vi: triéu m®

Thang Tgiang TrVan Lanh Ra Cho Mo So6ng Than Séng Sat Sbéng Biéu Ha lwu
| 0 0 0 0 0 0 0 0
1] 0 0,017 0,144 0 0,607 0 0 0
n 0,045 0,070 0,348 0 1,437 0 0,100 0
\Y 0 0,031 1,124 0,010 3,466 0,056 0,027 14,362
\% 0 0 0 0 0 0 0 0

VI 0 0 0 0 0 0 0 0
i 0 0 0 0 0 0 0 0
VI 0 0 0 0 0 0 0 0
IX 0 0 0 0 0 0 0 0
X 0 0 0 0 0 0 0 0
X1 0 0 0 0 0 0 0 0
XIl 0 0 0 0 0 0 0 0
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Qua bang 2 cho thay, trong diéu kién hién trang
c6 8 trén tong s6 15 tleu Iru vuce bi thiéu nudce, thoi
gian thiéu nudc xuat hién vao cdc thang I-IV va
thang 1V 1a thang thiéu nude phd bién trong cac
tiéu luu vue. Didu nay thé hién dung thuc té vi day
la thoi ky c6 ngudn nudc nho nhat trong nam va
ciing 1a thoi ky céac loai cdy trong vu Pong Xudn
dang phat trién manh.Cac khu vuc thiéu nudc tap
trung chu yeu vao nhung khu vuc ¢ ha du noi tap
trung phat trién ctia cic nganh kinh té xa hoi va
dan cu dong duc.

Két qua tinh toan dugc thé hién trén ban ddcho
théy cac tiéu luu vuc thiu nude xac dinh theomo
hinh MIKE BASIN phu hop véi cac khu vuc han
han trén ban d6 han han da c6. Diéu nay chung to
bd thong s6 md hinh MIKE BASIN phu hop véi
didu kién ty nhién va kinh té xa hoi cua luu vyc

song Cai Phan Rang va co thé sir dung bo thong 50
md hinh dé can bang ngudn nudc trén cac tiéu luu
vuc phuc vu cac myc dich sir dung nuéc khac nhau.

3.5. Cin bang nwéc dén nim 2020 theo quy
hoach phadt trién kinh té - xa hgi luu vuc song
Cdi Phan Rang

Trén co s& bo théng sb mé hinh di xac dinh,
chung t6i dy béo can bang ngudn nudc theo Quy
hoach phat trién kinh t& xa hoi cia luu vuc dén
nam 2020 di duoc phé duyét [7] voi ngudn nudce
dén duoc coi 1a ¢ dinh. Khi dwa vao danh gia can
bang nudce, chung toi tudn thu theo Nghi dinh 120
vé Quan ly tong hop luu vuce séng dé xép thir tw uu
tién sir dung nudce [5]. Ching t6i xdy dung ban dd
du bao cac ving thiéu nude dén nam 2020 thé hién
& hinh 6.
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Hinh 6. Ban d6 dy béo cac vung thiéu nwéc dén ndm 2020
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Theo Quy hoach phat trién KT-XH ctia luu vuce
song, nhu cau nude dén nam 2020 c6 su gia ting so
v6i nhu cdu st dung nuéc nim 2010 theo cac
nganh nhu: Nong nghiép ting 1,15%; Thuy san
tang 0,16%; sinh hoat taing 1,08%; Cong nghiép
tang 1,44%. Nhu vdy, nhu ciu nu6c trong cong
nghiép da ting 1én dang ké do hang loat cac khu
cong nghiép trén dia ban di vao hoat dong.

Két qua can bang nudc luu vue song Cai Phan
Rang cho thay kha ning cung cép ngudn nudc clia
luu vuc ngay cang han ché; khong gian cua ving
thiéu nuée mo rong (tang thém 2 tiéu luu vuc thiéu
nu6e so v6i phuong 4n hién trang: tidu ving Tra
Co va Phudc Trung) ciing nhu thoi gian thiéu nuée
dai hon (tur thang II toi thang VIII), dac biét con
xuét hién thiéu nudc trong thang XII. Sy kéo dai
thoi gian thiéu nude va dic biét thiéu nudc trong
thang XII - day 1a thang cudi mia mua s& gay kho
khan rat 16n trong viéc diéu tiét cac hd chira, nhét
1a trong bbi canh bién ddi khi hau hién nay.

Nguyén nhan cua hién tuong thiéu nuée gia
tang la do nhu cau su dung nudce tang 1€n theo su
phat trién dan sd va cac nganh kinh té. Pugc danh
gia 1a vung “hoang mac” cua Viét Nam, theo kich
ban phit trién kinh té xa hoi dén niam 2020 can bd
sung thém cac cong trinh khai thac nguén nudc,
x@y dyng quy trinh van hanh cho cac ho chira vao
mua kiét nhim phat huy va tan dung triét dé ting
m’ nude. Cu thé, can nang dung tich hé thong Tan
M§ 219 triéu m3, xay dung cac hd Séng Than, )
Cam, Tan Giang II, Ta No6i, Ta Lam, nang cao dap
19/5 va dap ha luu song Cai dé gitr nude. Ngoai ra,
con tap trung kién c¢b hoa kénh muong giam thét
thoat ngudn nude, mg dung cdc cong ngh¢ tudi
tiét kiém, sir dung luan phién ngudn nuéc.

4. Két luan

- Pi xdy dung duoc bo thong sb cho md hinh
Mike Basin phu hop voi luu vuce song Cai Phan Rang
- Iuu vire ndm trong vung kho han nhét Viét Nam.

- Sir dung bo thong sb mé hinh ap dung tinh
toan can bang ngudn nudc cua luu vuc dén niam
2020 v6i nhu cau sir dung nudc da duoc tinh Ninh
Thuén quy hoach, cho thiy ving kho Ninh Thuan
sé tlep tuc do6i mat voi nguy co thleu nudc tram
trong cho cac nhu cau phét trién kinh té - xa hoi.
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SUMMARY

The application of mike basin model to determine water balance in Cai Phan Rang river basin

Located in the southern coastal region of the Centre, Cai Phan Rang river basin (Ninh Thuan Province)
characterized by semi-arid ecosystem with high aridity index, hot and sunny weather, lack of water throughout the year.
In addition to the impact of climatic conditions, unreasonable use of limited water resource also cause droughts like
cropping high water demand plants and employing waste water irrigation methods... In order to overcome and mitigate
the effects of droughts, it is necessary to determine the method for efficient use of water through water balance. Authors
established a set of MIKE BASIN model parameters that is suitable for Cai Phan Rang river basin - the basin located in
the driest region in Vietnam, and applied the model parameters to basin water balance until 2020. With water demand
planned by Ninh Thuan province our result shows that the dry areas of Ninh Thuan will continue to face the risk of water
shortage for socio-economic development needs.
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