- Nghién ctiu & Trao dfi

NGHIEN c(*U TiNH TOAN CAN BANG NU'O'C VUNG PHAN HA LUU
| SONG MA THUQC DIA PHAN THANH HOA

BANG MO HINH MITSIM VA MIKE- BASIN

i

TS. Hoang Ngoc Quang

Trudng Cao déng Tai nguyén va Moi trwéng Ha Noi

ong nhitng ndm gan day, mot s6 khu vire trén phdn lwu luu séng Ma thudc dia phén Thanh
Hoé da c6 dau hiéu thiéu nudc. Nhung tinh trang thiéu nudéc dang & mic do nao va trong
pham vi nao la mot vén dé cén xem xét danh gié cu thé.

C6 nhiéu phuong phap xem xét va danh gid, nhung phuong phép st dung cac mé hinh tinh can bang
nuGe dé xem xét mirc do thiéu nude trén toan hé théng séng la phuong phap cé nhiéu wu thé da duot ghi

nhéan.

Trong cac mé hinh da. duoc nghién cteu ap dung, md hinh MITSIM va mé hinh MIKE- BASIN la nhitng
mé hinh rét pht hop cho bai toan can bang nuéce va dang duoc st dung & nuéc ta.

Déi voi luu viee séng Ma, két qua ap dung mé hinh MITSIM va mé hinh MIKE- BASIN dé tinh toan
can bdng nuéc da cho thdy: tuy nuée soéng Ma con trong déi déi dao nhung do phan bé khdng déu theo
khong gian va thoi gian nén da cé mét sé ving thiéu nuée trong céc thang 11l va IV, nhat la ving Nam séng

Chu (72,2 trigu m3). .

Két qua tinh toan can bang nudc trén luu vuc sé la céc cdn clr quan trong trong céng tac quy hoach

Iwu vure séng ciing nhir viéc xay dung cac ph'u"ong an quan ly téng hop tai nguyén nuéc trén luu vue.

1. M6 hinh MITSIM va MIKE-BASIN

M6 hinh MIKE BASIN do Vién Thuy lwc Pan
Mach (DHI) xay diwng thé hién mét lwvu vuc sdng
(gdm sbng chinh va cac song nhanh), cac yéu td
thdy vén cta lwu vire theo khong gian va thoi gian,
céc cong trinh, hé théng st dung nwéc hién tai va
twong lai cho cac phwong an str dung nwéc khac
nhau, c6 thé biéu dién c tai nguyén nwéc ngdm va
qué trinh dién bién nuwéc ngadm, mé phdng chét
lwong nwéce, dic biét la viec danh g‘ié cac phuong
an khai thac tai nguyén nwéc trong lwu vire séng.

M6 hinh MITSIM (Massachusetts Institute Tech-
nology Simulation) do Vién Ky thuat Massachusetts
(M§) xay dwng nam 1977 - 1978 dé& nghién ctru giai
doan Il ctia cac song & Ai Cap va Nam Tu trong

Ngu@i phan bien TS. La Thanh Ha

khudn khé Chwong trinh phat trién cta Lién Hop
Quéc.

M6 hinh MITSIM mé phdng toan bd hé théng
song duwdi dang cac nat nhw: Nat khéi dau cia hé
théng hay phan hé théng (ti da c6 100 nat), Nt
dong chay nhap Iwu (t6i da 70 nat), NGt hd chiva (tdi
da 35 nut), Nat twdi (khdng qua 20 nat), Nat dong
chay kiét hay nut sinh thai (t6i da la 5 nat) Nat
chuyén nuwoc (t6i da 10 nat), Nt nwdc ngam (t6i da
15 nat), NGt chéng I8 va nat két thuc 1a nat cudi ciing
clia so' d6 hoa mang séng va dwoc dat & vj tri bién
cudi cung cla hé théng séng can mo phéng.

Viéc ap dung mé hinh MITSIM va MIKE-BASIN

dé tinh toan can bang nwéc cho lwu vire déu duoc
thure hién béi cac ndi dung sau:
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a. Phan ving céan bang nwéc

Viing can béing nuwoc 1a cac khu tap trung nwéc
khép kin trong dia gi¢i hanh chinh & dé& quan Iy,
theo hé théng thuy loi da co sin va cé thé st dung

nguén nwdc theo hé thdng va véi khai niem nay,
phan Iwu séng Ma thudc dia phan Thanh Hoa duoc
chia thanh cac khu can bang nwac theo hai nhanh
sbng Ma va sdng Chu nhw bang 1.

Bang 1.: Két qua phan ving can bing nwéc phéan lwu viee séng Ma thudc Thanh Hoa

TT | Viing céin biing Nhanh song Dién tich Dén s6 niim 2005
1 Thudng Song Ma Mi 725,21 11.565
2 | Trung song Ma ; 1117,34 216.667
3 | Trung song Budi Budi’ 485,000 73.918
4 Ha sdng Budi - 230,520 163.048
5 | Bic song Ma Ma 760.690 534,801
6 Thugng séng Chu Chu 1105,06 93,538
7 | Luu virc sdng Am Am 734,440 84.748
8 | Nam song Chu Chu 985,02 1,118.092
9 | Thugng Cau Chay Cau Chay 408,840 166.318
10 | Nam Chu-Bic M& Chu 391,57 366,904

Téng 8.944,21 | 2.931.689
b. S6 hoa hay so’ @6 hoa mang Iwéi séng, phdn  (hinh 1)

ving can bdng nwéc, tinh lvong nwée dén, nhu
cédu nwéc cho méi khu cén bang va lwong nwéc
sinh thai & nat két thic.

- Pbi v&i mdé hinh MIKE-BASIN viéc sd hoa
. mang luoi séng la nhdm thé hién lwu vuc séng,
mang lwéi séng va cac nit can bang trén hé théng

- D4i v&i md hinh MITSIM la viéc mé phéng toan
bd hé théng soéng dwéi dang cac nat gdm: Nt khéi
dau clia hé thong hay phan hé théng, Nat dong chay
nhap Iwu, NGt hd chira, Nt twdi, Nat dong chay kigt
hay nat sinh thai, Nut chuyén nuée, Nat nwée ngém,
NUt chéng It va nat két thac (hinh 2).
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Hinh I: Giao dién
chinh ciia mé hinh
MIKE-BASIN
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Hinh 2. So' @6 hoé mang Iwéi
séng theo mé hinh MITSIM

_ Nghién cifu & Trao d6i

c. Tinh lwong nwéc dén cho méi khu can bang
va lwrong nwéc sinh thai tai nut két thuc

- Tinh igng nwée dén. Co 11 nat can bang can
tinh lwgng nwac dén vai tin suét 75% theo phuwong
phap théng ké (d6i véi cac nit co sb liéu dong chay
nhw Clra Pat, CAm Thuy, Lang Chanh, ...) hoic

phwong phap twong quan (cho cac ntt cé it tai liéu
quan tréc nhw: Kim Tan, Mwéng Hinh, Vu Ban, Séng
Pang) hay phuwong phap ty 1& dién tich (cho nhirng
nut khong co tai liéu nhw: Mwdng Lat, Xuan Khanh,
Nga Ba Bong), khi chénh léch dién tich khdng qua
In va dwoc cho trong bang 2.

Bang 2. Lwu lwong (m¥/s) véi tan suét 75% tai cac nit can bang khéi dau

Latu Iugng thang
Vi 1 2 3 4 5 4] 7 8 9 10 11 12 |Nim
Xala 39 |36.6| 32.6 [39.9|57.2] 160|202 | 174 169 | 119 | 120 | 71 102
Mung LAt 74,5 69.9 | 62,27 | 76.2 | 109 | 306 | 386 | 332 323 | 227 | 228 135 | 194
CAdm Thuy A138 126 | 89.2 | 125 | 146 | 367 | 413 | 747 737 | 302 | 188 141 256
VuBéin 113 9.5 84 | 92 ]154|26.1|354|525 69.2(51.2| 31.9 |157| 28
Kim Tan 20.8|17.4| 154 |16.9|28.4]48.1 651|967 127 942 587 [28.8| 51.6
NgaBaBoéng | 181 | 165 | 117 | 164 | 191 | 482 | 542 | 981 966 | 396 | 247 | 184 | 383
Mudng Hinh 38.1 (3042632 |23.7(34.1| 57 |58.7| 166 138 | 77 109 58 68.4
Cita bat 44,9 138.8 131,52 (333321 | 113 | 144 | 161 156 | 261 | 172 | 74 | 105
Song Pling 1371121 1.34 |224 (397 ]5.14|7.63|10.1 743|463 | 228 {4.07| 4.06
Lang Chdnh 4421370 3.27 {3.61 |6.05 10:2 13,9206 27.1 (201 125 |6.14| 10.57
Xudn Khdnh | 54.3 | 46.9 | 38.14 | 40.2 | 38.9| 137 | 174 | 195 189 | 316 | 209 89 127
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- Tinh lwong nwéce sinh thai.

Lwong nwéc sinh thai dwoc ldy bang lwong dong
chay thang nhé nhét &ng v&i P= 90% [1,2]. Pay la
Iwong dong chdy can thiét ddm bao cho can bing
sinh thai & ha lwu hay dwec dung d& ddy man & cac
nut két thic. Béng phuwong phap phan tich tn suét,
lwu lwgng sinh thai tinh dwgc tai CAm Thuy [a
58m3/s va tai Clra Dat |a 19,7 m3/s.

d. Tinh nhu cau nwéc cho céc nganh dung nwéc
c6 tiéu hao cho céc khu can bdng

Trong cac nganh dung nwéc, ¢6 4 nganh dung
nudce co tiéu hao: Nwéc cho twdi, nwdc cho chin
nudi, nwde cho sinh hoat va nwéc cho céng nghiép.

C6 nhiéu phwong phap tinh toan nhu ciu nwéc
- cho dan sinh, chan nuéi va trong trot. Chang han
céach tinh toan nhu cau nwéc theo dinh mire s dung

nuwéc clia méi nguwdi dan, méi loai cay tréng, vat nudi
sau day nhan vai tng sb nguwdi (d6 thi hay nong
thon), dién tich (ha) cay tréng hay tdng sb vat nudi
& mbi khu (hay tiéu khu) can béng hay tinh dinh mic
dung nwéc bang mé hinh toan.

- Binh mirc nwée dung cho dan sinh va chan nudi
dwoc lay tir két qua nghién ctru clia dé tai KC-12-02
[4]: 114 l/ngéy/ngwé’i sébng & do thi va 70
IIngay/nguéi sbng & nong thon;: 135l/ngay/con dai
gia suc, 60 l/ngay/con lgn va 11l/ngay/con gia cdm
khac. V&inam tinh toan dwoc chon 14 2005, tir s6
liéu théng ké clia Chi cuc Théng k& Thanh Hoa [3] ta
co thé tinh dwoc téng sb dan dd thi hay néng thén
va tbng dan gia stc gia cdm va nhu ciu nwéc dan
sinh va chan nui theo tirng thang tai méi khu can
béng la cé thé tinh dwoc. '

Bang 3. Nhu cdu nwéc cho dan sinh ndm 2005

Kh u‘ cin blng Nhu cilu nu‘@ titng thdng 10°m3)

1 2 | 3 4 5 | 6|7 |8 |9 10| 12
Thugng SéngMa | 2725 |254.9| 272.5 | 2637 |272.5 |263.7|272.5|272.5|263.7 |272.5|263.7 272.5
Trung séng Ma 5293 |498.1| 5293 | 5123 |520.3 |512.3(520.3/529.3|512.3|520.3|512.3 529.3
Trung s6ng budi 180.6 | 168.0| 180.6 | 174.7 | 180.6 |174.7|180.6|180.6|174.7 [180.6|174.7 180.6
Ha song Budi 398.3 |372.6| 398.3 | 3854 |398.3 [385.4|398.3|308.3|385.4|308.3|385.4 308.3
Bifc song Ma 1957 | 1831 | 1957 | 1895 | 1957 | 1895|1957 | 1957 | 1805 | 1057 | 1805 - 1957
Thugngséng Chu | 228.6 |2132| 228.6 | 221.1 |228.6 |221.1|228.6(228.6|221.1|228.6|221.1 228.6
LiuvyesongAm | 5070 |1037| 207.0 | 2003 |207.0 [200.3|207.0|207.0|2003 207.0{2003 207.0
Nam séng Chu 2466 | 2306 | 2466 | 2386 | 2466 | 2386 | 2466 | 2466 | 2386 | 2466 | 2386 2466
Thugng Cau Chay | 4063 [380.1| 406.3 | 3932 |406.3 |393.2|406.3|406.3|393.2 [406.3|393.2 406.3
Nam Chu BfcMa | 9012 [848.0| 901.2 | 872.1 |901.2|§72.1|{901.2|901.2|872.1 901.2872.1 901.2

- Binh m&rc ding nwéc cho mbi ha cay tréng
dwoc ly tir két qua nghién ctru ap dung mé hinh
CROPWAT (cho cay tréng can) va mé hinh WDR
(cho cay lua nwérc) trong dé tai Nghién ciru Quan ly
tdng ho'p tai nguyén va méi treérng lwu vec sbng Ma
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[2] va v&i dién tich gieo trdng clia cac loai cay trong -
sb ligu théng ké nam 2005 clia Chi cuc Théng ké
Thanh Hoa, nhu ciu nwéc cho cay tréng trong méi
khu can béng la tinh duoc.
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Béng 4. Nhu cau nwéc cho chdn nuéi ndm 2005

Khu cong nghiép Nhu cAn mrée titng thang (10°m®)

1 2 3 4 5 6 7 8 | 9 10 11 12
Thudng sdng Ma 249.9(557.5(249.91285.9|249.91285.9|249.9 {285.9]249.9285.9|249.9(285.9
Trung song Mi 482.8|436.01482.81467.2|1482.8 |467.2 {482.8 |467.2|482.81467.2.1482.8 |467 .2
Thugng s6ng Budi 799.8(722.4|799.8{794.7|799.8 |794.7|799.8 |794.7 [799.8 (794.7 {799.8 794 .7
Ha sdng Budi 308.6|278.7 [308.6|298.7 {308.6 [298.7 |308.6 |298.7 [308.6 |298.7 [308.6 |298.7
Bic sdbng Mi 723.8|653.8(723.8(700.5{723.8{700.5{723.8[700.5(723.8{700.5 723.8 700.5
Thuong séng Chu 288.4 250.8 [288.4 |267.8 |288.4 |267.8|288.4 [267.8 [288.4 [267.8 |288.4 |267.8
Luu vu’c sdng #m 229.9(207.7|229.9 221.6 229.91222.6]|229.9|222.6|229.9(222.6(|229.9|222.6
Nam song Chu 1007 {907.11007 |972.3|1007 |972.3|1007 |972.3|1007 (972.3|1007 [972.3
Thugng Ciu Chay 235.9(213.1(235.9(228.3 [235.9(228.3|235.9[228.3 [235.9(228.3 [235.9 2233
Bic Chu - Nam M3 804.7|726.8 |804.7 [778.8 |804.7 |778.8|804.7 |778.8|804.7 [778.8 |804.7 [778.8

Bang 5. Nhu cau nwéc twdi ndm 2005

Khu cén bing . Nhu cau nude titng thang (16°m®)

1 I
Thitdne Sane Mz | 204.8 | 241 | 276 | 209

5822 | 717 | 780 | 602
726.8 | 527 | 580 | 445
7184 | 888 | 9789 | 7507

7 R 9 114! 11 112}
127 | 166 | 138 | 0 | 431 | 576

187 | 245 | 492 | 0 | 716 | 972
930 | 121 | 393 | 71 | 400 | 559
1047 | 1363 | 442 | 28 | 15.6|23.6

Tmne sfno MA

Trune sdne budi

Ha sHno Rirdi

SISO | |O A

[ B o~ I I o I B <o B B oo B I oo B I - B o B I o= T I <o T =

REc sdne M 28467 |35194|38818| 29762 40168{52426|16954| 0 |84.9 |38.4

oine sAne Chu | 3751 | 4634 | 5111 | 3924 |83| 0 | 5954 | 7770 | 2513 | O | 105 |21.3
Lt vite <dne Am | 2904 | 3587 | 3957 | 3042 |91] 0 | 2604 | 3398 | 1099 | O |10.8|2.06
Nam sfne Ch 5316 | 6574 | 7252 | 5562 | 0| 0 |10835| 1414 | 4573 | 0 |1.79|51.9
Thitdne Cin Chay | 3937 |67191]74108) 56834 |3 | 0 |78048/10300(33322| 0 [37.9|105.|
Nam ChuRic Mz | 35776 |44219|48784| 37438 32| 0 | 59286|77371(25020| 0 |74.1| 100

Bang 6. Nhu cdu nwéc cho céng nghiép va dich vu ndm 2005 (Ngudn: Sé& Néng nghiép Phét trién
Néng thén Thanh Hoa) ’

TT| Khucin bing Nhu ciu nrde (m*/s) | TT Khu cAn biing | Nhu cdu nutée (m/s
1| Thudgng Sung Mo 0.06 6 Thugng sung Chu : 0.10
2| Trung sung M6 0.10 7 Luu vyc sung #m 0.15 -
3| Trung s;;ng budi 0.02 . 8 | - Nam sung Chu 0.53
5 Ha sung Budi 0.01 " 9 | Thugng Cau Chi#y 0.15
5| Bicsung M6 035 10| Nam Chu-Bic M6 Q.és
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e. Tinh toan céan bang nuéc

Sau khi ¢d nhu cdu nwéc, lwong nudc dén,
lwong nuwdc sinh thai, so @6 s6 hoa mang Iwéi séng
ta sé tinh dwgc can bang nwdc ndm 2005 bang céc

md hinh MITSIM va MIKEBASIN. Két qua tinh toan
cho thdy n&m 2005 trén lvu vee cé cac khu: Nam
séng Chu, Lwu viec séng Am va Béc séng Ma 1a
thiéu nwéc trong thang 3 va IV (bang 7).

Bang 7. Két qua tinh toan can bang nwéc ha lwu séng Ma thuéc Thanh Hoé

Lugng nude thi€u theo cdc thdng (10°m®) Chénh
Viing ihié'u hdé‘c Tinh theo MITSIM Tinh theo MIKE-BASIM l(éqzl)]
3 4 Téng 3 4 ' Téng
Nam séng Chu 28,5 35,1 63, 30,9 41,3 72,2 13,9
Bic sdng M2 3,24 0 3,24 423 4,23 30,5
1.V song Am 0,8 0,5 1,3 1,0 0,9 1,9 46,1

3. Nhan xét
a. Vé nhu cdu nuwéc

- Nong nghiép la nganh can nwéc nhiéu nhét,
chiém t6i 70% téng nhu cau nwéc trén lwu vic.
Nganh diing nwéc it nhét 1a nganh chan nuéi va chi
chiém khodng 7% va con cac nganh khac chi can co

tir 9-10% ma thoi.

- Trong cac ving can bang: séng Chu la viing

can nhiéu nwdc nhét: chiém t&i 30% téng lwong
nwéc dung. Pay 1a ving tréng lda trong diém Ién
nhét va cé hai khu cong nghiép dé thi l&n nhat (KCN
Lam Son va Tp. Thanh Hoa).

- So v6i téng lwgng nwéc song (17,2 t m3), nhu
cau nwéc chua Ién [dm, chi chiém khodng 10,47%
nhwng sé tang l1én 13,1% vao nam 2010 sé tang lén
22,5% vao nam 2020.

Bang 8. Nhu céu nwéc (103m®) ndm 2005 va dw bdo dén 2020

24

Nha ding Niam 2005 Nim 2010 Nim 2020
nu’é’c A > oy 3 2y F3 LA T
Nhu cau Ty 1€ (%) Nhu edu Ty 1€ (%) Nhu cau Ty 1€ (%)

Dén sinh 158,649 9 257,339 11 314,339 13
Chin nudi 124,100 7 2_17,476 10 338,354 .14
Cong nghiép 180,990 10 419,938 19 473,545 19
Trong trot 1.376,272 75 1.360,12 60 1.360,12 55
Téng 1.840,01 100 2.254,91 100 2.468,86 100
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b. Vé can béng nwéc

- Can béng nwéc tinh theo moé hinh MITSIM va
MIKE-BASIN déu cho thay c6 3 khu can béng: Nam
s6ng Chu, Lwu viec séng Am va Bac séng Ma thiéu
trong cac thang Ill va V. Trong d6, Khu Nam song
Chu thiéu trdm trong nh&t.

- Mheo mo hinh MIKE-BASIN cho két qua tinh
toan lwgng nwdc thidu (78,33 106m3) theo mo hinh
MITSIM tr 13,9-46,1% va viéc tinh toan cling phirc
tap hon.

- Két qua tinh toan d6 ciing cho phép ta suy ra
réng: dau hiéu thiéu nwdc sé tang 1én khi nhu cau
nwdc tang 1én, nhét la déi véi thei ky HDH va CNH
da dién ra hién nay.

c. Nhirng han ché:

- O vung throng lwu, cac thong tin, tai lieu vé tw
nhién va kinh t& x& hoi rat thiéu, nhat Ia ving lanh
thd nwére Cong hoa Dan chd Nhan dan Lao, nén bai
toan can bng nwéc méi chi thwe hién & phan lwu
vire séng Ma thudce dia phén Thanh Hoa.

- Viéc sl dung tai liéu cta tram Thuy van Vu Ban
(thuéc Hoa Binh khdng xa bién gi¢i Thanh Hod) lam
dau vao cho viing can bang Trung song Buwéi cling
¢6 sai sb nhat dinh nhwng lai c6 thuan loi khac la da
loi dung dwgc moét sb tai liéu thwe do tai day nén dé
tin cay cao hon khi phai tinh chuyén theo phwong
phap dién tich.

Tai lidu tham khao

Chi cuc Théng Ké Thanh Hoa: S6

lisu théng ké kinh té

x& héi nam 2005.

2. Hoang Ngoc Quang: Can béng nuéc lwu vuc séng Ma cé xét t6i luong nuéc bé sung cta hé chira

Ctra dat va Thac Quyt, Ha Noi -2002.

3. Hoang Ngoc Quang: Nghién ctru quén Iy tdng hop tai nguyén va méi trudng nuéce luu vuc séng Ma,

Ha Noi — 2009.

Tap chi Khi twgng Thuy van * Thang 1/2009 25




