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Tém tit: Bai bao gidi thiéu phuong phap va cdc két qua timg dung mo hinh MIKE 11 tinh
toan dong chay mat phuc vu cong tac cap phep khai thac tai nguyén nude luu vuc séng Ca.
Nhom téc gia di téng hop, phan tich sé liéu vé mua, bdc hoi, luu luong, muc nude tai cac
tram thuy van, tram khi tugng trén luu vye song Ca tir ndm 1997 dén nam 2016, ngoai ra con
thu thap ban 66 s6 d6 cao (DEM), 688 mat cit trén cac hé théng song chinh. Tu céac s6 licu do
dac, quan trac trén, thiét 1ap c6ng cu mé hinh thity van MIKE NAM, thuy luc MIKE 11 dé
tinh todn. Thoi gian hi€u chinh mo6 hinh tir giai doan 1997-2006, thoi gian kiém dinh m6 hinh
tir naim 2007-2016. Qua trinh hiéu chinh va kiém dinh mé hinh & cic tram thuy vin cho thay
chi s6 NASH tuong dbi tét, sai s6 twong quan dat dudi 12%. Tir bo thong sé mé hinh thu
dugc, tién hanh tinh toan, danh gia thir nghiém cac yéu to dong chay nam, dong chay 1ii, dong
chay kiét, dong chay trung binh thang, dong chay trung binh ngay nhiéu nim tai tram thiy
van Yén Thuong va 1 vi trf 1 cong trinh khai thac nudc mit ciia doanh nghiép cho thay két
qua phu hop véi thuc té.

Tir khéa: MIKE 11; Tinh toan dong chay mit; Cap phép khai thac tai nguyén nuéc; Séng Ca.

1. M& dau

Tinh dén thang 4 nim 2022 ca nudc c6 khoang 24.000 cong trinh khai thac, sir dung
nude va xa nudc thai vao ngudn nude da dugc cap phép hoat dong, trong d6 c6 2.733 1a gidy
phép khai thac, str dung nude mit, nude bién [1]. Noi dung dé an, bao cdo khai thac, sir dung
nude miat, nude bién duoc 1ap theo mau 29 dén 34 cua Thong tu 27/2014/TT-BTNMT ngay
30/5/2014 ciia Bo truong Bo Tai nguyén va Moi truong [2]. Tuy nhién, chudi sé liéu khi
tuong, thuy van sir dung dé tinh toan dic trung dong chay phai dam bao tinh dai biéu, tinh
dong nhat, tinh doc 1ap va lién tuc trén 20 nam. Thuc té nay rat khé dap ung vi hién nay ; s6
lwong tram thuy van, tram khi tugng con it, chura ké ¢6 nhiéu tram di bi hu hong, xudng cép,
khéng con hoat dong. Pé tinh toan dic trung dong chay tai mot vi tri ciia nhitng luu vuc ¢o it
s0 liéu hodc khong c6 sb liéu do dac, thudng kéo dai s6 liéu hodc sir dung phuong phap luu
vue twong tw; phuong phap ban db dang tri; phwong phap cong thire kinh nghiém. Tuy nhién,
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két qua tinh toan khi sir dung nhitng phuong phap trén c6 sai s6 16m do cac diéu kién dé sir
dung kho dap tmg, s6 1an tinh toan nhiéu, mdi lan tinh toan chi cho ra dugc két qua tai mot vi
tri nhat dinh trén luu vuc. Néu dé tinh toan dac trung dong chay cho cac doan séng hay mot
hé thdng song véi nhleu song 16n s& mat rat nhiéu thoi gian va do tin cay khéng cao.

S6ng Ca bat nguon tur nude Lao, tai Viét Nam, song nam trén dia phan 2 tinh Nghé An va
Ha Tinh. Tinh cho dén nay, trén luu vuc c6 12 tram khi twong va 16 tram thuy van, khoang 40
tram do mua co ban thudéc mang ludi tram do dang hoat dong thudc Téng cuc Khi tuong
Thuy van quan 1y. Tuy nhién, dé cap phép cho cac doanh nghiép c6 nhu cau khai thac nudc
mat trén luu vuc séng Ca cling vap phai cac khé khin chung nhu trén di néu.

Hién nay, dé danh gia tai nguyén nudc mat ddi voi cac luu vuc song da cd nhidu cac
nghién ctru trong va ngoai nudc. Trong do, vdi sy phat trién cua khoa hoc ky thuat, cong ngh¢
thong tin, phuong phap mo hinh toan mé phong duoc tmg dung rat rong ri va cho két qua tin
cdy [3] nhu [4-6]... Cac nghién ctru trong nudc cb lién quan dén tinh toan, danh gia tai
nguyén nudc mit nhu: [7] dd nghién ctu danh gia luong dong chay song Pa tir Trung Qubc
vao Viét Nam phuc vu cho bai toan quy hoach va quan ly tai nguyén nude luu vuc song Pa,
[3] da tng dung m6 hinh MIKE NAM, MIKE 11 HD tinh toan tai nguyén nudc mét luu vie
song Ciru Long dua ra birc tranh vé hién trang tai nguyén nude mua, nude mat luu vuc song
Cuiru Long... Tuy nhién, cac nghién ctru nay chu yéu st dung cong cu mo hinh de mo phong
lai chudi s6 liéu dong chay ¢ cac tram thuy van, trong khi yéu cau cua cong tac cap phép khai
thac sir dung nu6e mat can suir dung so lidu tai cac vi tri bat ky trén dong chinh hodc song
nhanh, va theo huéng tiép cén do, hau nhu chua c6 cac nghién ctru tmg dung tinh toan dong
chay mat phuc vu cong tac cip phép khai thac tai nguyén nudc.

Dé gop phan gitp cho cong tac cip phép tai nguyén dugc nhanh chéng, thudn tién va
dam béo do tin cdy cao hon, nghién ctru nay ing dung mo hinh MIKE 11 tinh todn dong chay
mit luu vuc song Ca tai tit ca cac vi tri trén hé théng song va xay dung bo dit liéu cho chudi
dong chay tir 1997-2016.

2. Phuwong phap, dir liéu sir dung
2.1. Gioi thiéu khu vuc nghién cuu

Séng Ca 1a mot hé thong soéng 16n, bat ngudn tir tinh Xiéng Khoang, Lao chay theo
huéng Tay Bac- Dong Nam cho t6i vi tri cach bién 40 km thi chuyén theo huéng Tay- Dong
r0i d6 ra bién tai Ctra Hoi [8]. Céc song nhanh 16n nhu séng Hiéu, song Gidng, song La déu
d6 vao doan trung ha luu song Ca. Nhimg song nay déu bat ngudn tir ving c6 lwong mwa nim
16n dat tir 2.000 m bén séng Hiéu, 2.100 = 2.400 mm bén song Giang, song La da bo sung
ngudn nude dang ké cho ha du song Ca [9].
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2.2. Gioi thiéu phuwong phap

B0 cong cu m6 hinh MIKE [10] xay dung boi Vién thuy luc Pan Mach (DHI) dugc st
dung rong rii trén Thé gidi [11-13]... ciing nhu Viét Nam [14-16]... Nhém tac gia ap dung
cac cong cu md hinh MIKE NAM, MIKE11 [17-18] thiét 1ap va tinh toan dic trung dong
chay nam cho cac tiéu ving va toan bd luu vuc song Ca.

Két qua cia m6 hinh MIKEI1 cé thé trich xuét tai mot hay nhiéu vj tri vé yéu t6 muc
nudc, luu lugng dong chay trén luu vue séng Ca tir nam 1997 dén nam 2016. Dwa vao chudi
dong chay binh quéan thang tinh toan phan phdi dong chay nam, tinh toan déc trung dong chay
mua 18, dong chdy mua kiét, dong chay 3 thang kiét nhét va dong chay thang kiét nhat ng
v6i cac tan suat thiét ké tai vi tri cong trinh khai thac. Ngoai ra, tir két qua mé hinh c6 thé
danh gi4 dién bién dong chay & thuong luu va ha luu cong trinh theo hai thoi ky trude va sau
khi ¢6 cong trinh. Vi vi tri du kién dat tram bom khai thac, nha quén ly c6 thé dé dang trich
xudt s6 liu muc nudc, lvu lwong trung binh ngay cua chu01 nhiéu nam, tir d6 xac dinh luu
luong dong chay nho nhat theo ngay, thang va tan suat xuat hién. Pay 13 co s¢ dé danh gia
kha nang cip nudc ctia ngudn nude va SO ‘Tai nguyén va M6i trudng c6 thé str dung két qua
ctia mo hinh 1am cin ctr trong viée ra quyét dinh cap phép cho cac doanh nghiép c6 nhu cau
khai thac nudc mat trén luu vuc song Ca.

2.3. Dir liéu sur dung

a) Dit lidu dja hinh: Ban d6 DEM 30 m x 30 m cua toan bd luu vuc séng Ca; Mt cit luu
vuc song Ca gdbm c6 865 mit cat.

b) D liu Khi tugng thuy van:

S6 liéu dau vao cia mo hinh MIKE NAM bao gom sb liéu mua, s lidu bdc hoi tiém
nang, sb liéu luu luong dong chay thuc do dé kiém chimg mé hinh trén pham vi tinh toan.

S6 liéu mua ngay tir nim 1997-2016 cta cac tram: Quynh Luu, Quy Hop, Quy Chéu,
Nghia Khanh, Muong Xén, Ctra Rao, Twong Duong, Con Cudng, Dura, D6 Luong, Nam Pan,
Hoa Duyét, Son Diém, Linh Cam, Ty Hiéu, Huong Khé, Vinh.

S6 liéu boc hoi ngay tir nam 1997-2016 cua cac tram Vinh, Huong Khé, D6 Luong, Quy
Chéu, Tuong Duong, Tay Hiéu, Quynh Luu, Quy Hop.

S6 liéu dau vao cho mo hinh MIKE 11 bao gom s6 liéu vé luu luong dong chay ngay tai
bién chinh (TD Nam Mo, TP Ban V&, TD Chau Thang, ho Séng Sao, hd Thac Mudi, tram
thuy van Son Diém, hd Ngan Truoi, Dap Pa Han, Pap Tiém, TD H6 Ho), luu lugng dong
chay nhap lvu nhanh song tir MIKE NAM (28 tiéu luu vyc) va sé liéu myc nudc theo ngay tai
Cua Hoi.

S6 liéu luu lugng ngay thuc do tir ndm 1997-2016 tai cac tram Muong Xén, Dira, Nghia
Khanh, Hoa Duyét, Son Diém, Yén Thuong, Quy Chau.

Qué trinh dong chay nhép luu khu gitta dugc tinh toan bang mé hinh MIKE NAM.

S6 lidu mue nude ngay thuc do tir ndm 1997-2016 tai cac tram: Cho Trang, Linh Cam,
Cua Hoi. B6 Luong, Yén Thugng, Nam Pan, Muong Xén, Con Cudng, Dtra, Thach Giam,
Hoa Duy¢t, Nghia Khanh, Quy Chau, Son Di¢m.

3. Két qua va thio luin

3.1. Thiét Igp mé hinh thuy vian (MIKE NAM)

Dua vao diéu gién dia 1y tu nhién, ’diéu kién $6 li¢u, phan bd mang ludi song va mang
ludi tram KTTV san co, luu vuc hé thong song Ca dugc phan tach ra thanh 28 luu vuc bd
phan chinh (Bang 1, Hinh 2).
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Bang 1. Danh sich cac luu vuc bo phan hé théng song Ca.

TT Luu vuc Dién tich (km?) TT Luu vuc Dién tich (km?)
1 BAN VE 8532,44 15 HO HO 293,245
2 CHAU THANG 845,715 16 SONG TIEM 134,57
3 QUY CHAU 1227,23 17 DA HAN 105,743
4 NGHIA KHANH 1981,82 18 NGAN TRUOI 370,686
5 SONG SAO 142,61 19 SON DIEM 830,801
6 SONG HIEU 1226,03 20 SONG GIANG 231,635
7 DO LUONG 471,354 21 THAC MUOI 848,078
8 KHU GIUA 723,356 22 CON CUONG 2639,58
9 NAM DAN 196,026 23 CUA RAO 1181,22
10 HA LUU 574,637 24 NAM MO 2617,78
11 LINH CAM 477,083 25 MUONG XEN 154,287
12 HOA DUYET 485,325 26 DUA 174,818
13 CHU LE 380,024 27 YEN THUONG 85,6184
14 NGAN SAU 78,9251 28 CHO TRANG 173,796
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Hinh 2. So db tinh toan MIKE NAM luu vyc song Ca.

3.1.1. Hiéu chinh m6 hinh MIKE NAM

S6 lidu luu lugong thyce do tai cac tram Muong Xén, Quy Chau, Nghia Kbénh, Dura, Yén
Thuong, Son Diém, Hoa Duy¢t giai doan tir nam 1997-2010 duge st dung d€ hiéu chinh mo
hinh. Két qua so sanh gitta qua trinh tinh todn va thuc do dugc thé hién trén (Bang 2 va Hinh
3).

Bang 2. Panh gia két qua hiéu chinh theo chi tiéu.

Muwong Quy Nghia Yén Son Hoa
Tram ) N i ra
Xén Chadu  Khéanh Thuwgng  Diém Duyét
Hé s6 twong quan don R (%) 50,4 69,1 729 721 713 78,6 72,7
Sai s6 tong lugng WBL (%) 0,2 4.8 7.8 7.1 18,5 0,3 12

Két qua cho thiy, hé s twong quan R tai cac tram dat tir 50,4% dén 78,6% , dat mirc kha,
t6t; sai s tong luong tai tram Mudng Xén (0,2%), tram Quy Chau (4,8%), tai tram Nghia
Khanh (7,8%), tai tram Dira (7,1%), Son Diém (0,3%) dat murc sai khac kha nho, sai s6 tong
luong tai Yén Thuong (18,5%), Hoa Duyét (12%) dat mirc sai s6 16n hon tuy nhién déu dat
mirc chap nhan duoc.
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Hinh 3. Két qua hiéu chinh m6 hinh MIKE NAM: (a) Tram Mudng Xén; (b) Tram Nghia Khanh; (c)

Tram Yén Thugng; (d) Tram Hoa Duy¢t.

(Ghi chii: dwong mau den: dong chdy mo phong, dwong mau do: dong chdy thuwc do, don vi: m8ls)

3.1.2. Kiém mo hinh MIKE NAM

S liéu luu luong thyc do tai cac tram Mudng Xén, Quy Chau, Nghia Kl}énl}, Dtra, Yén
Thuqng: Son Diém, Hoa Duy¢t giai doan tir nam 2011-2020 dugc st dung dé kiém dinh md
hinh. Két qua so sanh gilra qua trinh tinh toan va thuc do dwoc thé hién trén Bang 3 va Hinh 4.

Bang 3. Danh gia két qua kiém dinh theo chi tiéu.

Tram Muong Quy Nghia Yén Son Hoa
) Xén  Chau Khanh Thwong  Diém  Duyét
Hé $6 tuong quan don R (%) 57 53,5 79 79,4 65,6 70 81,1
Sai s6 tong lugng WBL (%) 3,3 1,3 3,6 9,7 15,7 4.8 8,8

Két qua cho théy, hé s6 twong quan R tai cac tram dat tir 53% dén 81,1%, dat murc kha,
t6t; sai s6 tong luong tai tram Mudng Xén (3,3%), tram Quy Chau (1,3%), tram Nghia Khanh
(3,6%), tram Son Diém (4,8%) dat muc sai khac kha nho, sai sb tong luong tai tram Dura
(9,7%), Yén Thuong (15,7%), Hoa Duyét (8,8%) dat mic sai s 16n hon tuy nhién van nam
trong gii han cho phép c6 thé chap nhan.
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Hinh 4. Két qua kiém dinh m6 hinh MIKE NAM: (a) Tram Mudng Xén; (b) Tram Nghia Khéanh; (c)

Tram Yén Thugng; (d) Tram Hoa Duyét.

(Ghi chui: dwong mau den: dong chay mé phong, dwong mau do: dong chay thuc do, don vi: m®/s)

Tir két qua hiéu chinh, kiém dinh, b thong s6 (Bang 4) cia mé hinh c6 thé st dung dé
phuc vu cho qué trinh tinh toan danh gia tai nguyén nudc.

Bing 4. BO thong s6 ciia md hinh NAM.

Cac luu vire Umax Lmax CQOF CKIF CK1,2 TOF TIF TG CKBF
BAN VE 19,70 288,00 0,035 130,0 32,5 0,391 0,453 0,430 2,183
CHAU
THANG 7,00 101,00 0,607 128,6 24,0 0,694 0,062 0,057 2,351
QUY CHAU 7,00 101,00 0,607 128,6 24,0 0,694 0,062 0,057 2,351
NGHIA
KHANH 15,90 150,00 0,625 310,5 30,8 0,965 0,987 0,389 3,813
SONG SAO 14,50 150,00 0,531 208,0 40,7 0,988 0,684 0,467 3,767
SONG HIEU 10,80 101,00 0,991 216,6 49,7 0,073 0,247 0,965 3,770
DO LUONG 19,40 300,00 0,132 2051 50,0 0,007 0,004 0,934 3,944
KHU GIUA 8,00 30,00 0,164 2158 49,3 0,108 0,026 0,988 3,900
NAM DAN 19,60 299,00 0,153 670,7 49,0 0,052 0,104 0,975 3,067
HA LUU 19,90 297,00 0,991 495,7 40,9 0,006 0,116 0,950 2,952
LINH CAM 19,40 300,00 0,163 2329 49,4 0,156 0,013 0,976 3,093
HOA DUYET 15,00 100,00 0,602 640,6 55,0 0,377 0,175 0,976 3,143
CHULE 19,70 299,00 0,604 800,2 55,0 0,377 0,175 0,975 2,739
NGAN SAU 19,70 299,00 0,106 702,3 55,0 0,513 0,456 0,977 2,782
HO HO 18,30 299,00 0,600 450,5 55,0 0,086 0,500 0,956 2,860
SONG TIEM 19,50 299,00 0,101 603,0 51,0 0,152 0,303 0,946 2,798
DA HAN 19,80 298,00 0,106 996,8 55,0 0,265 0,088 0,980 3,468
NGAN TRUOI 19,90 299,00 0,102 859,6 55,0 0,085 0,584 0,983 3,296
SON DIEM 15,00 100,00 0,707 500,0 28,8 0,158 0,115 0,026 1,096
SONG GIANG 19,00 30,00 0,146 208,6 48,5 0,031 0,179 0,952 3,977
THAC MUOI 19,00 30,00 0,146 202,5 49,4 0,008 0,176 0,984 3,972
CON CUONG 19,10 300,00 0,121 659,7 40,9 0,987 0,930 0,540 3,922
CUARAO 19,70 292,00 0,139 967,3 32,3 0,989 0,217 0,549 3,944
NAM MO 1,30 8,00 0,199 342,0 29,9 0,910 0,353 0,153 1,335
MUONG XEN 1,30 8,00 0,199 342,0 29,9 0,910 0,353 0,153 1,335
DUA 10,80 101,00 0,991 216,6 49,7 0,073 0,247 0,965 3,770
YEN
THUONG 8,00 30,00 0,170 202,7 49,6 0,085 0,077 0,947 3,977
CHO TRANG 19,90 297,00 0,991 495,7 40,9 0,006 0,116 0,950 2,952
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3.2.

Sau.

Thiét ldp mé hinh thuy liec (MIKE 11)
Mo hinh duoc thiét 1ap gdbm 865 mit cit trén hé thong song chinh (Hinh 5), cu thé nhu

+ Song Tiém: chiéu dai doan séng mod phong 16,8km, 27 mit cit ngang

+ Soéng Ngan Truoi: chiéu dai doan song mé phong 19,3km, 58 mit cit ngang
+ Song Ngan Sau: chiéu dai doan séng mé phong 94,3km, 122 mit cit ngang
+ S6ng Ngan Phé: chiéu dai doan song mo phong 28,0km, 18 mit cit ngang
+ Song Nam Non: chiéu dai doan song mé phong 50,6km, 11 mit cit ngang
+ S6ng Lam: chiéu dai doan song mo phong 34,0km, 29 mat cit ngang

+ Song La: chiéu dai doan séng mé phong 12,4km, 22 mit cit ngang

+ Khe Tri: chiéu dai doan séng mo phong 8,9km, 41 mit cit ngang

+ Kénh D6 Luong: chiéu dai doan song mé phong 2,2km, 4 mit cit ngang

+ S6ng Hiéu: chiéu dai doan song mo phong 202km, 133 mit cit ngang

+ S6ng Gidng: chiéu dai doan séng mo phong 24,0km, 23 mit cit ngang

+ Soéng P4 Han: chiéu dai doan séng mo phong 11,3km, 20 mit cat ngang

+ S6ng Ca: chidu dai doan séng mé phong 226,1km, 238 mit cit ngang

+ Song Sao: chiéu dai doan song moé phong 14,2km, 34 mit cat ngang

+ S6ng Trai: chidu dai doan séng mé phong 14,7km, 19 mit cat ngang

+ Song Ro: chiéu dai doan séng mo phong 7,2km, 11 mit cit ngang

+ S6ng Riéu: chiéu dai doan séng mé phong 5,4km, 10 mit cit ngang

+ Song Giang: chiéu dai doan song mo phong 38,7km, 30 mit cit ngang.
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Hinh 5. Mang luéi thuy luc khu vye nghién ctru.

3.2.1. Hiéu chinh m6 hinh MIKE 11

S6 liéu muc nude thue do tai cac Nam Dan, Linh Cam va Chg Trang giai doan tr nam

1997-2006 dugc st dung dé hiéu chinh mé hinh. Két qua so sanh gitra qua trinh tinh toan va
thye do dugc the hién trén Bang 5 va Hinh 6. Chi s0 Nash—Sutcliffe [19] NSE tai cac tram dat
muc kha tot; HE s6 twong quan tai céc tram déu dat trén 0,8.
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Bang 5. Két qua tinh toan cac chi ti€u tai cac vi tri hiéu chinh.

Tram hiéu chinh NSE (%) H¢ s6 twong quan (R?)
Nam ban 77,8 0,88
Cho Trang 73,9 0,85
Linh Cam 77,1 0,89
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Hinh 6. Két qua hiéu chinh mo hinh MIKE 11: (a) Tram Nam Dan; (b) Tram Linh Cam.

(Ghi chu: dwong mau xanh: dong chay mé phong, dwong mau do: dong chay thuc do, don vi: m)

3.2.2. Kiém dinh m6 hinh MIKE 11

S6 liéu muc nude thuc do tai cac Nam Pan, Linh Cam va Cho Trang giai doan tir ndm
2007-2016 duoc sir dung dé kiém dinh mé hinh. Két qua so sanh gitta qué trinh tinh toan va
thuc do dugc thé hién trén Bang 6 va Hinh 7. Chi s Nash—Sutcliffe [19] NSE tai cac tram dat
murc kha tot; Hé s6 twong quan tai cac tram déu dat trén 0,8.

Bang 6. Két qua tinh toan céc chi tiéu tai cac vi tri kiém dinh.

Tram kiém dinh NSE (%) Hé sb twong quan (R?)
Nam Pan 73,5 0,85
Cho Trang 75,4 0,85
Linh Cam 73,1 0,88
@ | ; (b)
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Hinh 7. Két qua kiém dinh mé hinh MIKE 11: (a) Tram Nam Dan; (b) Tram Linh Cam.
(Ghi chu: dwong mau xanh: dong chay mé phong, dwong mau do: dong chay thuc do, don vi: m)
Tir két qua hiéu chinh, kiém dinh, bd thong s6 v6i d6 nham 1ong song tir 0,02 dén 0,035
tuy tung doan song cua mo hinh c6 the sir dung dé phuc vu cho qua trinh tinh todn danh gia tai
nguyén nudc.
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3.3. Tinh todn va danh gia tai nguyén nudc mat luu vue song Ca

B6 thong sb mé hinh vira tim duoc thong qua qué trinh hiéu chinh va kiém dinh mé hinh
NAM va MIKE 11 dugc sir dung dé tién hanh tinh toan danh gia tai nguyén nude luu vuc
song Ca. Dé danh gia tai nguyén nudc mit trén luu vue song Ca phuc vu cdp gidy phép phép
tai nguyén nudc, tac giad lya chon dé minh hoa & 2 vi tri, trong d6 1 vi tri 1a tram thuy van, 1 vi
tri 13 cong trinh khai thac nudc mit caa doanh nghiép, cu thé trong bang 7.

Bang 7. Vi tri lya chon phén tich, danh gia.

TT Tén cong trinh Séng Vi tri dia ly
1 Yén Thuong Song Ca Thanh Yén Thanh Chuong, Nghé An
2 Cong ty TNI:IH MTV Cap nuge Song Ca Thi trdn Nam Pan, Nam Pan, Nghé An
Song Lam

Cong ty TNHH MTV Cép nudc Song Lam di dugec UBND tinh Nghé An cép gidy phép
khai thac tai nguyén nudc mit trén song Ca véi luu lwong 200.000m3ngay dém, twong
duong 1 thang khai thac 6 triéu m® moi nam khai thac 73 triéu m®. Vi tri khai thac cach tram
Nam DPan 4km, tram Yén Thuong 18km vé phia thugng luu, cach tram Cho Trang 25km vé
phia ha luu. Céc tinh toan, danh gia gdm yéu t6 dong chay nam, dong chay lii, dong chay kiét,
dong chay trung binh thang, dong chay trung binh ngay nhiéu nam.

3.3.1. Dong chay nam

Trén dong chinh séng Ca, tinh dén Dira, tong lwong dong chay nim dat 11,87.109 m?;
tinh dén Yén Thuong tong luong dong chay nam dat 16,87.109 m®; tinh dén vi tri cong trinh
khai thac tong luong dong chay nam dat 24,96.109 m®,

Néu xét tong lugng dong chay nam, song Ca du cip nudc cho cong ty khai thac véi cong
suat 73 triéu m° trong nam.

Nhénh song Hiéu: Luu luong trung binh nhiéu nim do duoc tai tram Quy Chau va Nghia
Khanh lan luot 1a 69,7 m¥s, 110,5 m¥%s, trong d6 tong lugng dong chay tinh dén tram Quy
Chau 12 2,20.109 m?; tinh dén tram Nghia Khanh tong lwong dong chay dat 3,48.109 mq,

Trén luu vuc song Ngan Phd, dong chdy trung binh nhiéu nam do tai tram Son Diém la
41,9 m%s, tong lugng dong chay 1a 1,32.109 m?.

Bién d6i dong chay nam Iuu vuc song Ca thé hién tai cac vi tri do dac nhur sau:

Bing 8. Dic trung dong chay nam trung binh nhiéu nam.

Dong chay nam Qo

R AN 973
TT Tram Séng Thoi ky (ms) W, (10°m°)
1 Yén Thuong Ca 1997-2016 534,9 16,87
Vi tri khai thac \
2 (VTKT) Ca 1997-2016 7914 24,96

3.3.2. Dong chay mua I

Trén dong chinh séng Ca, lvu lwong dong chay lii trung binh nhiéu ndm tai tram Dira,
tram Yén Thuong va cong trinh khai thac 1an luot 1a 511,743 m¥s, 765,916 m®/s, 1056,23
m?®/s. Tong luong dong chay tai tram Dira & 6,72.10° m®, tai tram Yén Thuong 12 10,06.10°
m®, tai cong ty khai thac 1a 13,87.10° m®. Ty Ié phan phdi dong chay mua li bang
55%-+60% dong chay ca nam.

Tong luu lwong khai thac cua cong trinh trong mua 1ii tir thang V dén thang VI va tur
thang IX dén thang X1 1a 30,4.10° m®. Trong mua lii, tong lwong nudc tinh toan tai vi tri
cong trinh 1a 13,87.10°m®. Vi vay, téng luong nudc trong mua li dam bao da nuéc cho
cong ty khai thac. Luu lugng 1ii thuc do va tinh toan tai tram Yén Thuong va vi tri du kién
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khai thac duoc thé hién trong Bang 9. Nhan thay céc gi4 tri tinh todn va thuc do cac yéu té
tai tram Yén Thuong sai khac rat nho.

Bang 9. Ty 1¢ phan phdi dong chay mua tai mot s6 tram thuy van.

Yén Thugng Yén Thuong

Tram thue do tinh toan Vi tri khai thac (VTKT)
Thaoi ky 1997-2016 1997-2016 1997-2016

Qu (M3fs) 766,22 765,92 1056,23
Mua lu Wiz (109m?3) 10,06 10,06 13,87
% ca nam 59,56 59,62 55,57

Qxiet (M%/s) 370,57 369,82 602,19
Mua kiét Wiie (109m3) 6,82 6,81 11,08
% ca nam 40,37 40,34 44,4
Nam Whiam (109m?) 16,89 16,87 24,96

3.3.3. Dong chay mua kiét

Mua kiét trén luu vuc séng Ca bét dau tir thang | va két thic vao cudi thang V111 hang
nam, gitra mua Kiét vao thang V, thang VI cd xuat hién 1 tiéu man va chinh vi c6 thoi gian
10 chen gitra mua kiét nay ma dong chay trén song Ca co 2 thoi ky kiét khac biét nhau: Kiét
vao thang I11+1V va kiét vao thang VII+VIII. Trong nhirng nam qua kiét vao thang I11+1V
anh huéng téi san xuat nhiéu hon kiét vao thang VII=VIII. Thoi gian bat dau va két thuc
mua Kiét trén toan luu vuc séng Ca khdng gidng nhau [20].

Tai vi tri cdng trinh dong chay trung binh mua kiét 1a 602,189 m%/s, tong lugng dong
chay l1a 11,08.10° m®, chiém 44,40% dong chay ca nam. Tong luu luong khai thac cia cong
ty trong mua Kiét (tir thang 12 nim nay dén hét thang 4 nam sau) 1a 42,6.10° m®. Nhu vay,
tong luong nudc trong moa Kiét van dam bao di nudc cho cdng ty khai théac.

Luu luong kiét thuc do va tinh toan tai tram Yén Thuong va vi tri du kién khai dugc
thé hién trong Bang 9.

3.3.4. Dong chay theo thang

Theo két qua tinh toan dong chay trung binh trong thang nhiéu nam tai vi tri céng trinh 1a
dao dong tir 381,4 m%s dén 1596,6 m%s. Thang IV c6 gia tri dong chay nho nhit la
381,4m%/s, tong luong nudc dat 0,9886.10° m®.

Dong chay nhé nhat trong thang nhiéu nam tai vi tri cong trinh dao dong tir 2 m%/s dén
227 m¥/s, thang | co gié tri dong chay nho nhat 1a 2 m¥%s, tong luong nude dat 0,0054.10° m®,
Tiép dén 1a thang 11T ¢6 luu lugng dong chay 1a 54,2 m%s, tong lugng nudc dat 0,1452.10°m?,

Cong trinh khai thac nudc mit co cong suét 1a 200.000 m®/ngay dém, tuong duong 2,31
m?%/s. Tong luong nudc khai thac ciia cong ty trong mot thang dao dong tir 0,005610°m® dén
0,0062.10° m® (do chénh 1éch s ngay trong thang).

3.3.5. Dong chay ngay

Trong chudi s6 liéu tinh toan tir ndm 1997 dén nam 2016, tai vi tri cong trinh khai théc,
dong chay nho nhét bang 2 m%s xuét hién tai ngay 1/1/1997, day 1a thoi diém dau ciia mo
hinh. Do thoi diém dau mé hinh con chwa 6n dinh, nén tac gia khong st dung s liéu tinh toan
tai vi tri cong trinh trong thang 1/1997.

Ngay 19/3/1999 dong chay nho nhat tiép theo tai vi tri cong trinh 13 54,2 m®%s, day 1a thoi
ky mua kiét. Tuy nhién voi luu lugng dong chay nhur trén van dam bao du nude dé cong trinh
c6 thé khai théc.

Trong chudi thoi gian tinh toan hau hét ngay c6 dong chay nho nhat xuat hién trong nam
1999, thoi gian xudt hién tuy thudc vao dia hinh khu vuc. Thoi gian ¢6 dong chay nho nhét
ghi nhén tai tram Dura vao ngay 8/5/1999, tuy nhién phia ha luu dong chinh song Ca tai tram
Yén Thuong xuat hién sém hon vao thang 3 nim 1999, thoi gian dong chay kiét 1au hon.
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4. Két luan va Kién nghi

Bai bao da trinh bay phuong phap va két qua img dung mé hinh MIKE 11 tinh toan dong
chay mét phuc vy cong tac cap phép khai thac tai nguyén nude luu vuc song Ca. Bo thong s6
mo hinh tim duogc théng qua qua trinh hiéu chinh va kiém dinh mo hinh NAM (hé s twong
quan R tai cac tram dat tir tr trén 50% dén 81%) va MIKE 11 (chi s Nash—Sutcliffe tai cac
tram dat tir tir trén 73% dén 78%) duogc sir dung dé tién hanh tinh toan danh gia tai nguyén
nudce luu vuc song Ca. Tiém hanh tinh toén, tic gia lya chon 2 vi tri, trong d6 1 vi tri 1a tram
thuy van Yén Thuong nhan thiy cac gia tri tinh toan va thuc do sai khac rit nho, 1 vi tri 1a
cong trinh khai thac nu6¢e mat ciia doanh nghiép. Tir d6 cho thdy kha ning tmg dung mo hinh
dé cai thién tinh todn trong cong tac cip phép khai thac tai nguyén nudc ndi chung va cap
phép khai thac tai nguyén nuge luu vuc song Ca noi riéng.

Trong cac nghién ctru tiép theo can tiép tuc cap nhét va hiéu chinh bd mé hinh véi cac
tran 1ii dé bo théng s6 mo hinh ngay cang hoan thién va on dinh hon.

Pong gbp ciia tac gia: Xay dyng ¥ tudng nghién ctru va phan cong nhiém vu trién khai: T. N.
A N.KIN.A,N.Q.T.; Lya chon phuong phap nghién ctru: T.N. A., N.K.N.A_; Tinh toan két
qua: N.Q.T.; Viét ban thao bai bao: N.K.N.A., T.N.A., N.Q.T.; Chinh stra bai bao: T.N.A.

Loi cam on: Cam on su hd tro vé s lidu, hé thong tinh todn biéu nang cao cua Trung tdm
Dong luc hoc thuy khi moi truong -DH KHTN — DPHQGHN dé hoan thanh nghién clru nay.

Loi cam doan: Tap thé tac gia cam doan bai béo nay 13 cong trinh nghién ctru cta tap thé tac
gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ctru trude day; khong co
su tranh chap lgi ich trong nhém tac gia.
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Abstract: This paper briefly describe method and results of applying MIKE 11 model to
calculate surface runoff for licensing water exploitation in the Ca river basin. The authors
have synthesized and analyzed data on precipitation, evaporation, discharge, water level at
hydrological and meteorological stations in the Ca river basin from 1997 to 2016. In
addition to DEM data, 688 cross—sections on major river systems were collected. MIKE —
NAM and MIKE 11 tools were setup and calibrated in period from 1997 to 2006, verified
with observed data from 2007 to 2016. The results of model calibration and verification at
hydrological stations show that the Nash—Sutcllife index is relatively good, the correlation
error is less than 12%. From the set of model parameters obtained, the time series of runoff
at every grid point were simulated and then used to calculate the required factors for
licensing such as annual flow, flood flow, low flow, averaged monthly flow, averaged daily
flow at Yen Thuong hydrological station and at 1 selected location.

Keywords: MIKE 11; Simulation of surface runoff; Licensing; Ca river basin.
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