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APDUNG MO HINH THUY VAN, THUY LUC MO PHONG
NGAP LUT HA DU SONG CA
Nguyén Xuan Tién', Nguyén Thanh Son?, Nguyén Vin Linh?

Tém tit: Dudi tdc dong ciia bién doi khi hdu va sw phdt trién ciia hé thong hé chira thiy loi, thity
dién & thirong nguon, van dé ngdp lut & ha du leu viee séng Cd ngay cang nghiém trong. Nghién ciiu
xdc dinh nguyén nhéan gdy ngdp lut dé dwa ra cdc gidi phdp phit hop nham giam nhe thiét hai la van
dé cdp thiét hién nay. Bai bdo ndy trinh bay viéc dp dung bé mé hinh MIKE (MIKE NAM, MIKE 11
va MIKE 21) d@é xdy ding mé hinh mé phéng va tinh todn dinh lwong mua gdy ngdp lut ving ha du
luw viee séng Ca. Nghién civu da sir dung bo s6 lidu khi twong thity van 14 nam (2005 - 2018) ciia
30 tram voi thoi doan mua 6 gio dé hiéu chinh va kiém dinh mé hinh. Qua trinh myc nwoc tinh todan
va thie do tai 03 diém so sanh phit hop nhau, dé 16n va thoi gian xudt hién dinh i gan nhau (AH
< 0,3m), hé $6 Nash déu dat dwoc tri s6 cao (Nash > 0,89). Nghién cvu da tinh toan duoc luong
muea bat dau gdy ngdp, ngdp & cac mike bao dong lii (Mire bdo déng 2 va 3) trong diéu kién tw nhién

va ¢6 sw tae dong ciia ho chira trén hé théng séng Ca.
T khoa: Song Ca, moé hinh MIKE NAM, MIKE 11, MIKE 21, ngdp lut.

Ban Bién tap nhan bai: 12/10/2019 Ngay phan bién xong: 05/12/2019 Ngay dang bai: 25/01/2020

1. Pit van dé

Hién nay, v6i su phat trién nhanh chong cua
cong nghé sb da tao nén nhing cong cu dic lyc
dé mo phong toan bd cac qua trinh ngoai thyc té
bang cac biéu thirc toan hoc, chinh 1a mé hinh
hoa toan hoc. Dya vao hé phuong trinh Saint-
Vernat, nhiéu mé hinh thuy luc d@ mo6 phong cac
qua trinh dong chay. Trén thé gidi, viéc ap dung
mo hinh thuy luc dé tinh toan ngap lut da duoc
sir dung rat rong rai. Knebla va cs (2005) [11] da
nghién ctru mo6 hinh HEC-HMS/RAS md phong
ngap lut qui md 16n & luu vuc song San Antonio,
(khoang 10.000 km2) ¢ trung tam Texas, My.
Nielsen (2006) da tng dung mo6 hinh MIKE SHE
dé tinh toan ngap lut ving dong bang va tiéu
thoat nude do thi [13]. Nguyen Mai Dang (2010)
[12], Tran Tho Dat (2019) [2], st dung by mo
hinh MIKE d& mé phong ngap lut ving song
Pay. Pathirama va cs (2011) da phat trién mo
hinh EPA-SWMMS5 dé tinh toan ngap lut do thi
cho mot Ivu vuc tai Brazil [14]. Tomkratoke va
Sirisup (2015) da dung moé hinh thuy dong luc
hoc FVCOM dé mé phong ngép lut viing nghién

ctru [15]. Trong nudc, viée st dung cac mo hinh
thily lyc dé tinh toan ngap lut ciing rat rong rai.
Hoang Thanh Tung (2011) [8] da st dung mo
hinh HEC-RAS dé tinh toan 1ii cho luu vuc song
Ca. Tran Duy Kiéu (2012 ) [3], Nguyén Thanh
Son va cs (2014) [6], Hoang Thi Nguyét Minh
(2014) [5], Luong Tuan Anh va cs (2015) [1],
Nguyén Thi Mai Linh va cs (2018) [4], Tran
Hong Thai va cs (2019) [7] da st dung b mo
hinh MIKE dé mo phong ngép lut. Trong nhiing
niam gan day lién tyc xay ra cac tran il gdy ngap
lut ha du séng Ca, dac biét nam 2002, 2010 va
2013. Ngap lut di gay nhiéu thiét hai vé nguoi va
ctia cho nhan dan. Bén canh d6 nhiéu hd chura
thuy dién dugc dua vao van hanh nhu: Ban Vg,
Nam Non, Nam Mo, Ban Ang, Nhan Hac A,
Chau Thang, Ngan Truoi va H6 H6. Van dé
nghién ctru vé ngap lut dé dua ra cac giai phap
hiru hi¢u cho vi¢c giam nhe thiét hai do ngap lut
gdy ra 1a mot yéu cau cap bach hién nay. Vi vay,
nghién ctru da lya chon bd mé hinh MIKE dé mo
phong ngap lut cho ha du song Ca, tinh toan cac
kich ban ngép lut ¢ ha du do mua lén va xa 1u
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ctia hé théng hd chua trén thugng ngudn gay ra.

2. Phwong phap nghién ciru va thu thap dir
liéu

2.1. Téng quan vé khu vue nghién ciru

Luu vuc song Ca trai dai tir 18°15°50” dén
20°10°30” vi do Bac, tir 103°45°10” dén
105°15°20” kinh d6 Pong. Phia Béc giap luu vuc
song Chu, phia Tay giap luu vuc song Mé Cong,
phia Nam giap luu vuc song Gianh va phia Pong

giap Bién Pong. Tong dién tich luu vuc 1a
27.200 km?, phén dién tich ¢ Viét Nam la 17.730
km?, chiém 65,2% dién tich luu vuc. Dién tich
thuoc Lao 1a 9.470 km? chiém 34,8% dién tich
Iwu vye. Dong chinh séng Ca c6 chiéu dai 531
km, trong 6 170 km chay qua lanh th6 Lao va
qua dia phan Nghé¢ An - Ha Tinh la 361 km
(Hinh 1).

BAN DO MANG LUOT SONG NGOT VA TRAM KHi TUQNG THUY VAN LUU VI/C SONG CA
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Hinh 1. Ban do luu vuc song Ca trén lanh thé Viét Nam

Céc song sudi d6 vao dong chinh déu ngan va
dbc bat ngudn tir ving ndi cao thude cac tinh
Xiéng Khoang (Lao), Nghé An, Ha Tinh. Tong
s6 ¢ 44 song nhanh cip I. Nhing song nhanh
16n ctia song Ca 1a Nam M, Hudi Nguyén, song
Hiéu, song Giang va song La. Cac song niy
dong gop luong dong chay dang ké vao dong
chinh [8].

2.2. Gi6i thigu vé mé hinh MIKE NAM,
MIKE 11 va MIKE 21

Mo hinh MIKE ¢6 sy tich hop rat t6t véi GIS,
¢6 cac mo dun két ndi dé dang MIKE NAM,
MIKE 11 va MIKE 21 d mé phong, tinh toan

ngap lut vung ha luu song Ca.

2.2.1 M6 hinh MIKE NAM

M6 hinh MIKE NAM 1a mé hinh dang bé
chtra dung dé tinh toan dong chay tir mua. Céc
bé chira dugc st dung trong mo hinh gom: bé
tuyét, bé chira mat, Bé sat mat (bé tang ré ciy) va
bé chira ngam.

Thiét 1ap mé hinh NAM: Cin ctr vio mang
luoi song va vi tri cia tram do mua, luu vuc song
Ca duogc chia thanh 60 luu vuc con. St dung
cong cu ArcGIS dé sb hoa, két qua dugc ban do
phan vung luu vue nhu hinh 2.
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Hinh 2. Phdn vung luu viee con cho luu vuce song Ca

2.2.2. M6 hinh MIKE 11

M6 hinh MIKE 11 do DHI Water & Environ-
ment phat trién, 13 mot goi phan mém dung dé
mé phong dong chay/ luu luong, chat luong
nudc va van chuyén bun cat & cic cia song,
song, kénh tuéi va cac vat thé nude khac [13].

M6 hinh MIKE 11 1a m6 hinh tinh toan mang
song dua trén viéc giai h¢ phuong trinh mot
chiéu Saint-Venant:

Phuong trinh lién tuc:
@ poh_ (1)
Ox ot
Phuong trinh chuyén dong:
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Trong d6: A 1a dién tich mit cit ngang (m?);
t 1a thoi gian (s); Q 1a luu lwong nude (m¥/s); x
1a bién khong gian; g 1a gia téc trong trudng
(m/s?);P la mat d6 cua nude (kg/m?); b 1a do rong
ctia 1ong dan (m) va R 1a ban kinh thuy luc (m).

Céc bién luu lugng ¢ thuong ngudn gom:
Mudng Xén, Ban V&, Quy Chau, Thac Mudi,
Thanh Huong, Thanh Thuy, Thanh Mai, Cau
Om, Son Diém, H5 Ho, P4 Han, Son Kim, Ngan
Truoi. Bién ha Iuu la myc nudc tai tram thuy van
Cira Hoi. So dd thiy lyc mot chiéu song Ca dugc
thé hién tai hinh 3.
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Bang 1. Thong tin dac trung mang thuy lyc 1D

TT Tén song Ch(llfgl)d al Socgrtlat Piém dau Piém cubi
1 Soéng Ca 255 223 Cura Rao Cira Hoi
2 Song Nam Mo 51 43 Muong Xén Ctra Rao
3 SongNam 16 14 BanVe Cira Rio
Non
4  Séng Hiéu 105 48 Quy Chau Nhap luu vao song Ca
5  Soéng Giang 23 12 Thac Mubi Nhép luu vao song Ca
6  Song Trai 11 17 Thanh Hueong  Nhép Iuu vao song Ca
7 Soéng RO 15 19 Thanh Thuy Nhép luu vao sdéng Ca
8  Hoi Triéu 9 19 Thanh Mai Nhap luu vao song Ca
9  Gang 37 18  CauOm Nhap luu vao song Ca
1o S0ngNean 30 16  SonDiém Linh Cam
Pho
12 SongNegan 92 55 H6Hb Linh Cam
Sau
13 Soéng Hao 6.25 4 Song La Song Ca
14 Séng Tiém 16 20 Kim Son Eg:ﬁ ISL;‘JV&‘O song
R R R Nhéap luu vao sdng
15 Soéng ba Han 10 20 bé4 Han Ngan Sau
16 Song Ngan 19 35 NganTruoi  \hap luuvio song
Truoi Ngan Sau
17 Song La 13 12 Linh Cam Nga ba Cho Trang
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Hinh 3. So @6 mang ludi thity e mét chiéu séng Ca
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2.2.3. M6 hinh MIKE 21

Mo hinh MIKE 21 1a mdt mo6 hinh thudc bo
chuong trinh MIKE do Vién Thuy luc Pan Mach
(DHI) phat trién, 1a mot phan mém dung dé mo
phong dong chay, luu lugng, chat lugng nude va
van chuyén bun cat va cac chat 6 nhidm & céac
cua song, song, hd, bién va cac khu vuc chira
nuoc khac [12].

M6 dun dong chay dugc giai bang phuong
phap ludi phan tir hiru han. M6 dun nay duya trén
nghiém s6 cua hé cac phuong trinh Navier-
Stokes trung binh Reynolds cho chat 16ng khong
nén duoc 2 hodc 3 chidu két hop vai gia thiét
Boussinesq va gia thiét ap suat thuy tinh. Do do,
mo dun bao gdm cac phuong trinh: phuong trinh
lién tuc, dong lwong, nhiét d9, d6 mudi va mat do
va chiing duoc khép kin boi so d6 khép kin ri.
Véi truong hop ba chiéu thi s dung xép xi
chuyén d6i hé toa do sigma.

Phuong trinh lién tuc:
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Trong d6 t 1a thoi gian; x, y va z 1a toa do Dé
cac; M la dao dong muyc nudc; d 1a do sau;
h =N +d la d6 sdu tong cong; u, v va w 1a thanh
phéan van tdc theo phuong x, y va z; £ =2Qsind 13
tham s6 Coriolis; g 1a gia toc trong trudng; £ 1a
mat do nude; 1a nhét rdi thang dung; p. 12 ap
suat khi quyén; Po 1a mat d6 chuan; S 13 do 16n
cta luu lugng do cac diém ngudn va (us,vs) 1a
van tdc cta dong luu luong di vao mién tinh. Fu,
F. 14 cac s6 hang g suat theo phuong ngang.

2.3. Két noi giita MIKE 11 va MIKE 21

Dong chay trong vung ngép lut 1a dong chay
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2 chiéu theo phuong ngang, vira ¢ dong chay
tap trung trong cic mang ludi song sudi vira co
dong chay tran trén bé mit, do vy néu sir dung
mb hinh 2 chiéu dé mo phong qua trinh nay thi
yéu cau ludi tinh kha chi tiét dé mo ta du chinh
xac anh huong cua dong chay tap trung trong cac
kénh, ranh. Mit khac, dong chay tran trén bé mat
chi xuét hién khi c6 muc nudc trong song cao
hon cao trinh bd (hodc dé), vi thé dé g1am thoi
gian va khdi lugng tinh toan c6 thé két hop cac
vu diém ciia ca mo hinh 1 va 2 chiéu bang cach
kich hoat md dun tinh toan 2 chiéu khi xuét hién
dong chay tran. M6 hinh MIKE FLOOD thuc
hién cac két ndi giita moé hinh MIKE 11 (tinh
toan thily lyc mang song 1 chiéu) voi mé hinh
MIKE 21 (m6 phong dong chay nudce n6ng 2
chiéu theo phuorng ngang) bang 4 loai két ndi:

- Két ndi tiéu chuan: sir dung khi mot nhanh
song mot chiéu d6 truc tiép vao ving ngap 2
chiéu;

- Két ndi bén: str dung khi mot nhanh séng
nam ké ving ngap, va khi muc nudc trong song
cao hon cao trinh bo thi s& két nbi voi 6 ludi
tuong g cua mo hinh 2 chiéu;

- Két ndi cong trinh (4n): sit dung cac dang
lién két qua cong trinh;

- Két ndi kho (zero flow link): 1a két ndi khong
cho dong chay tran qua.

Nghién ciru di tién hanh xay dung ludi tinh
cho mién tinh 2 chiéu bao gdm cac béi chira lii
doc theo cac song tu tram cac vi tri ¢ thugong
ngudn: Dira, Son Diém, H6 Ho, P4 Han, Ngan
Truoi va Tiém ra dén cira bién. Khu vuc nghién
curu véi dién tich 1a 3200 km2 duoc roi rac hoa
thanh 89861 phan t hitu han (FEM) véi kich
thude mdi canh 6 ludi tir 300-400 m cho khu vuc
c6 dia hinh twong d6i bang phang, con véi nhimg
khu vuc ¢6 sy thay doi nhiéu vé dia hinh nhu hé
thong giao thong, khu ria cac bo song, dé ke, hay
cac khu dan cu thi luédi tinh nhé hon véi kich
thudc thay doi dan tir 50-100 m (hinh 4). Sau khi
xay dung mang ludi thuy luc trong Mike 11 va
Mike 21 nghién ctru tién hanh Coupling 2 mang
ludi thiy Iyc 1 chidu va 2 chiéu, cac lién két bén
duoc lua chon dé két ndi 2 mo hinh.

V61 mang ludi thuy luc 1 va 2D xdy dung
dugc, nghién ctru tién hanh két ndi gitra mo hinh
1&2D trong mé hinh MIKE FLOOD dé tinh
toan ngdp lut vung nghién cuu.

TAP CHI KHI TUQNG THUY VAN

S thang 02 - 2020

5



®

BAI BAO KHOA HQC

[m]

MESH

2100000
309ooooj-\
—
20?0000:
2060000
2050000
2040000
3030000:
I
20|uouu;

2000000

Contour legend [m]
HE Above 180
HE 160- 180
| 140 - 160
120 - 140
100 - 120
8O- 100
I 60~ B0
B 40- 80
HE  20- 40
Bl Below 20

Undefined Value

— T
520000

—

SO

T —
560000 SE0000

[m]

21000005
2090000
2080000
2070000
2060000
2050000
2040000
2030000
2020000 |
2010000

2000000 |

(b)

Bathymetry [m]
Bl Above 195
B 180- 195
165 - 180
150 - 165
135 - 150
120 - 135
105 - 120

90 - 105
T5- 90
60 - 75
45 - 60
30- 45
15- 30

0- 15
-15- 0
-15
Undefined Valu

&
2
=

500000 520000

540000

560000 580000

[m]

Hinh 4. Mién tinh, ludi tinh 2 chiéu cho ving nghién ciru

2.4. Tai liéu sw dung nghién ciru

- Tai liéu khi tugng thuy van (KTTV): st
dung gdm 30 tram, trong d6 c6 8 tram do luu
lugng nude, 7 tram do myuc nudc, 15 tram do
luong mua. Néu sir dung s6 liéu mua 1 ngay thi
s nam co s lidu dong bo 1a 50 nam (1969-
1918). Nghién ctru ndy di sir dung 14 nim sb
lidu (2005 - 2018) v&i thoi doan mua 1a 6 gio dé
hiéu chinh va kiém dinh mé hinh. Sé tran i
trong 15 nam trén 1a 23 tran, tran 1 16n nhét xut
hién thang 10/2010 v6i dinh 10 1a 4,96 m va tran
1t 16n nhét xuat hién thang 09/2019 véi dinh 1

TAP CHi KHi TUQNG THUY VAN

12 2,09 m tai Cho Trang. Riéng s6 liéu ding dé
moé phong dong chay tai Coc Na bang mé hinh
MIKE NAM chi c6 tir 1961-1976.

- Tai lidu dia hinh 1a ban ¢ DEM 1/10.000 do
Dy an “Xay dung xa hoi thich (rng vdi thién tai
giai doan 2 - tinh Nghé An” ctia t6 chirc JICA
cip nam 2014; mat cit ngang trén cac song chinh
0 Nghé An va Ha Tinh do Lién doan Khao sat
KTTV do dac nam 2001.

3. Két qua tinh toan va thao luin

3.1. Hi¢u chinh va kiém dinh mé hinh
MIKE NAM

S thang 02 - 2020
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Cin clr vao sb liéu thoi doan 6h trén luvu vuc  dinh mé hinh:
- Hiéu chinh: tran 1 ttr 12/9/2016-18/9/2016

song Ca, chung t61 chon 3 luu vuc dé hiéu chinh
va kiém dinh: Quy Chéu trén song Hiéu (F=2010  ¢6 dinh i Qma=4270;
- Kiém dinh: tran 1a tir 14/9/2017-20/9/2017

km?), Son Diém trén song Ngan Phé (F=790
km?), Céc Na trén Khe Choang (F=416 km?). c6 dinh 18 Qmax=1790.
Két qua hi¢u chinh va kiém dinh thé tai hinh

3.1.1. Luu viee Quy Chdu
Lua chon céc tran 10 dé hiéu chinh va kiém  5a - 5b.

THUCDO (@3] ——-
MO PHONG [ ] —— e
; | ‘ll [ II'I I|
35001 | '1 (ﬂ) | o I \ {b)
2w ' o
250 \ ll'. o lll.' \
| | : |
20 | [ \.l § [ ._
| I'- | i IIII '.}\

UL L LFONE

= 150 | /
IE{IﬂE | \ w It %
| ! kY Ia Yo ¥ —
0 | e . —
! ,fl b ! Tk 7‘ \"‘“‘ﬁ\
0 .
000 D0 000 g - ™ Mmoo we o o
MR e YN i L3

] 000
w17

20160913 09-14 ]T[Ui'i%ll-qﬁ 09-16

Hinh 5. (a) Két qua hiéu chinh heu long tai Quy Chau; (b) Két qua kiém dinh luu heong tai Quy Chdu
- Kiém dinh: tran 1ii tir 14/10 - 23/10/2013 ¢

3.1.2. Luu vuc Son Diém
Lua chon cac tran 1 dé hiéu chinh va kiém  dinh 18 Qmax = 2340.
Két qua hiéu chinh va kiém dinh thé tai hinh

dinh mo hinh:
- Hiéu chinh: tran li tir 02/10 - 09/10/2007 c6  6a - 6b.

dinh la Qmax = 1450,

T

(a) (b)
ff\\\
Hinh 6. (a) Két qua hiéu chinh heu lrong tai Son Diém; (b) Két qua kiém dinh heu heong tai Son Diém

- Kiém dinh: 05/11 - 09/11/1974 ¢6 dinh 1

3.1.3. Luu viee Céc Na:
Lua chon cac tran i dé hiéu chinh va kiém  Qumax = 551.
Két qua hiéu chinh va kiém dinh thé tai hinh

dinh mo hinh:
- Hiéu chinh: tran 1 tir 04/9-12/9/1972 ¢6 dinh ~ 7a - 7b.

Ia Qmax = 807,
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Hinh 7. (a) Két qua hiéu chinh luu lwong tai Céc Na; (b) Két qua kiém dinh luu lwong tai Céc Na
Bdng 2. Tong hop két qua hiéu chinh, kiém dinh mé hinh MIKE NAM

Saisddinh 1 Sai sb tong

Tram thuy van Quad trinh Sai s6 Nash
AQ (%) lugng (%)
. Hiéu chinh tran 1a 0,87 -5.1 -5,2
Quy Chau
09/2016
Kiém dinh tran I 0,93 +1.1 +4,4
09/2017
Hiéu chinh trén 1t 0,79 +3.8 +3,0
10/2007
Son Diém ,
Kiém dinh tran 1a 0,86 +0.2 +12,0
09/2010
Hiéu chinh tran 1d 0.9 -1.2 +7.5
) 09/1972
Coc Na ,
Kiém dinh tran 1o 0,78 -4.2 +18
11/1974

Bdng 3. Két qua bé thong s6 mé hinh MIKE NAM cdc luu viee nghién ciiu

Thong s6 Quy Chau SonDiém  Cdc Na
Umax 15 20 16,2
Lmax 85 150 81,3
CQOF 0.45 0.6 0,904
CKIF 226 30 101,9
CK1,2 11 20 18,2

TOF 0.4 0.4 0,873
TIF 0.01 0.01 0,511
TG 0.01 0.01 0,313
CKBF 1200 120 1502

TAP CHi KHi TUQNG THUY VAN
S thang 02 - 2020



Két qua hiéu chinh va kiém dinh mé hinh
MIKE NAM tai 03 luu vuc (Quy Chau, Son
Diém va Cdc Na) thudc hé théng song Ca déu
cho két qua tot: hé s6 Nash dat tir 0,78 dén 0,93,
sai s6 dinh 1 AQ dat tir va sai sb téng luong dat
tir 3.0 dén 18%. Pudng qua trinh thyuc do va tinh
toan tuong ddi phu hop, tai Quy Chau va Son
Diém cho két qua t6t hon. Vay, két qua bo thong
s6 mo hinh tai bang 3 c6 thé dugc st dung dé
tinh toan dong chay tor mua tai cac luu vuc
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nghién ctru trén va cac luu vuc lan can dé tinh
toan dau vao cho mé hinh MIKE 11.

3.2. Hiéu chinh va kiém dinh mé hinh MIKE
11 va MIKE 21

Qua trinh hi€u chinh mé hinh dugc thuc hién
qua tran 1di tr 15-26/10/2010. Vi tri dé so sanh
muc nudc thuc do va tinh toan tai 03 tram thuy
van: Nam Pan, Linh Cam va Chg Trang. Két qua
thé hién tai cdc hinh 8a-8f.
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Hinh 8. Két qua hi¢u chinh muc nuoc tai cac tram: Nam Pan, Linh Cam va Cho Trang (a-c) tir
15-26/10/2010; Két qua hiéu chinh myc nudc tqi cac tram: Nam Pan, Linh Cam va Cho Trang
(d-f) ter 14-23/10/2013
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Bang 4. Tong hop két qua hiéu chinh, kiém dinh tai tram thity van Nam Pan

) Saisbdinh 1 Sai sé tong
Tram thuy van Qua trinh Sai s0 Nash
AH (m) luong (%)
Hiéu chinh tran 1d 0,93 -0,11 -1,8
10/2010
Nam Dan i
Kiém dinh tran 1 0,89 -0,09 +7,4
10/2013
Hiéu chinh tran 1t 0,95 - 0,02 +4,7
10/2010
Linh Cam ]
Kiém dinh tran 1a 0,93 +0,31 +10
10/2013
Hiéu chinh tran la 0,93 +0,3 +1,5
Cho Trang
10/2010
Kiém dinh tran [ 0,91 +0,1 +2,6
10/2013

Qua trinh myc nudce tinh toan va thuc do tai
03 diém Linh Cam, Nam Dan va Cho Trang kha
pht hop vé xu thé, thoi gian xuat hién dinh.
Trong d6 tai Chg Trang 1& phii hop nhét véi hé s6
Nash: 0,93 va 0,91, sai s6 dinh 1d AH: +0,30 m
va+0,10 m, sai sd téng luong: +1,5% va +2,6%.
Tuy nhién, két qua kiém dinh tai diém Nam Pan
con sai 1éch kha nhiéu vé thoi gian xudt hién dinh
va qua trinh myc nude & sudn xudng. Pinh 1
tinh toan xuat hién sém hon va qué trinh 1 &
sudn xudng cao hon so v6i thue do. Do nhiing
han ché vé s6 liéu khi tugng thiy van va s6 lidu
dia hinh trén luu vyc da gy ra nhiéu kho khin
cho viéc mo phong 1d, ngap lut trén luu vuc song
Ca. Mang ludi tram khi twgng thuy van trén luu
vue séng Ca con rat thua (15.880 km%/30 tram =
529 km?/tram) va thoi doan mua thuc do va tinh
toan con 16n (6 gid). Vi vdy, co thé sir dung mo
hinh mé phong nay dé tinh toan ngap lut cho
vung ha du luu vuc song Ca.

3.3. Tinh todn ngdp lut ving ha du lwu vuc

song Ca
3.3.1. Xdc dinh diéu kién ban dau ciia mé

hinh MIKE NAM tqi cac lvu viee nghién cuu

Trong md hinh MIKE NAM, diéu kién ban
dau rat quan trong. N6 anh huong kha 16n toi két
qua tinh toan dong chay & cua ra cua luu vyc. Su
dung b thong sb da co ¢ bang 3, xac dinh diéu
kién ban dau tai cac luu vuc nghién ctru ¢ cac
thoi ky ddu mua i, gitta mua 1d va cudi mua lii.
Qua nhiéu tran 13 tai luu vuc Quy Chau va Son
Diém tir nam 2005 dén 2018, nhan thiy ¢ thoi
ky dau vu diéu kién ban dau kha 6n dinh
(U/Umax=0,3 va L/Lnax=0,3). Thot ky gitra vu va
cudi vu diéu kién ban dau thay d6i nhiéu, phu
thudc vao luong mua va thoi gian mua trudce do.
VD voi tran li thang 9/2009, do trudc d6 47
ngay c6 lugng mua khong dang ké thi diéu kién
ban dau cling xap xi nhu cac tran 1a dau vu. Két
qua diéu kién ban dau duogc lap tai bang 5.

Bang 5. Piéu kién ban dau ciia mé hinh tai cdc thoi ky

Luu vuc Thoi ky U/Umax L/Lmax QOF QIF BF
Quy Chéu DPau vu 0,3 0,3 10 5 2
Giira vu 0,8 0,8 10 5 2
Cudi vu 0,8 0,8 10 5 2
Son Diém Pau vu 0,3 0,3 10 5 2
Gitta vu 0,8 0,8 10 5 2
Cudi vu 0,8 0,8 10 5 2
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3.3.2. Xac dinh mé hinh mwa gay ngap luu
viee song Ca

Theo théng ké cac tran i tai tram thiy van
Cho Trang, ttr nam 2005 dén 2019 c6 23 tran 1
xudt hién & ha luu song Ca. Trong do tran 1d 16n
nhét x4y ra vao thang 10/2010 (Hma=4.96 m) va
tran 1ii nho nhat xdy ra vao thang 09/2019
(Hma=2.09 m). Cac tran i bat dau giy ngap ha
du song Ca c6 muc nudc xép xi 3.00 m gém:
08/2005 (Hmax=2.76 m), 09/2013 (Hmax=3.09 m)
va 08/2012 (Hmax=3.14 m). Can ctr vao su phan
bb mua cua tran i trén toan luu vyuc chung toi
chon tran 10 thang 09/2013 lam md hinh mua gay
lii bat dau ngap ha du song Ca. Pong thoi,
nghién ctru chon tran mua gay ngap 16n nhat
(thang 10/2010) lam m6 hinh mua gay 1i 16n cho
ha du song Ca.

3.3.3. Tinh toan lvong mua gay ngap luu vuc
song Ca

Mtrc d6 ngap lut ¢ ha luu song Ca do mua,

BAI BAO KHOA HQC

diéu kién 4m hién tai va hoat dong cua h¢ théng
ho chira trén luu vic. Nghién ciru da phan ra cac
truong hop luu vuce ¢ didu kién ty nhién va co
tac dong ctia hd chira; mua 1i dau mua va giira,
cubi mua. Trong diéu kién cé tac dong cuia hd
chira chia thanh 2 truong hop: hé thong ho chta
hién tai (Ban V&, Song Sao, H6 Ho, P4 Han,
Ngan Truoi) va trong quy hoach (Ban Mbng,
Thac Mubi). Nghién ciru sir dung kich ban mua
da xay dung tai muc 3.3.2 dé tinh toan lugong
mua giy ngap ha du & muc bat dau ngay ngap,
muc bao dong 2 va 3 (twong ing voi muc nudc
& Cho Trang 4.0 va 5.0 m). Thoi ky dau vu dugc
xac dinh trang thai hd chtra & muc nudce béng
muc nudc chét. Thoi ky gitta va cudi vu co thé
xay ra trudng hop cac hod chira diy hodc chua
day nudc. Nghién ciru tinh toan cho cac kich
ban: hién trang luong nudc trong cac hd chira dat
25, 50, 75 va 100% dung tich ho.

Bdng 6. Mua dinh lwong gdy ngdp ha du séng Cd - Thoi ky dau vu (mm)

Diéu kién Iuu vuc Mirc d6 ngip
Bit dau ngap Mirc BD2 Mirc BD3
Tu nhién 220 320 400
C,f) van haph cua hé thong 250 415 530
ho hién tai
C? van hanh cua h¢ thong 300 475 530
ho quy hoach
Badng 7. Mua dinh lwong gdy ngdp ha du séng Cd thoi ky giita va cudi vu (mm) & diéu kién tir
nhién
Diéu kién luu vuc Mirc dd ngap
Bit ddu ngip Mirc BD2 Mirc BD3
Tu nhién 150 250 330

Bdng 8. Mua dinh lwong bt dau gady ngdp ha du song Ca thoi ky gitra va cudi vu (mm) khi cé suw
van hanh cua hé thong ho chira

bicu kién luu vuc

Hién trang hd chira

25% 50% 75% 100%
C6 van hanh cua hé
théng ho hién tai 285 285 285 280
C6 vn hanh cia h¢ 320 320 300 285

théng hd quy hoach
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Bdng 9. Muwa dinh heong gdy ngdp ha du séng Ca & mirc BD2 thoi ky gitka va cudi vu (mm) khi cé
sw van hanh cua hé thong ho chira

biéu kién luru vuc

Hién trang ho chira

25% 50% 75% 100%
C6 van hanh cua hé
théng hd hién tai 390 390 375 345
Co6 van hanh cua hé
théng hd quy hoach 460 445 400 355

Bang 10. Mura dinh heong gdy ngdp ha du séng Ca & mirc BP3 thoi ky gitka va cudi vu (mm) khi
co sy van hanh cua hé thong ho chira

Piéu kién luu vuc

Hién trang hd chira

25% 50% 75% 100%
C6 van hanh cua hé

théing ho hién tai 390 390 375 345
C6 van hanh ctia he 460 445 400 355

théng hd quy hoach

4. Két luin

- Nghién ctru d3 m6 phong 1ii thanh cong dé
phuc vu tinh todn ngép lut cho ha du song Ca va
chi tiét 60 tiéu luu vuc tinh toan dong chay tir
MIKE NAM, 17 doan sbng v&i 575 mat cit
ngang vao so do tinh toan MIKE 11, va di roi
rac hoa vung ngap lut thanh 89.861 phén tir hitu
han véi dién tich 3.200 km? cho MIKE 21. Két
qua cho thiy qua trinh muc nuéc tinh toan va
thuc do tai 03 diém so sanh rat phu hop nhau,
16n va thoi gian xuét hién dinh 1d gan nhau (AH
< 0,3 m), h¢ s6 Nash déu dat duogc tri sd cao
(Nash > 0,89). Riéng sai sb tong luong con dé

lai kha 16n (tai Linh Cam: AW = 10%). C6 thé st
dung mé hinh nay dé tinh toan du bao ngap lut,
nang cao chét lugng du bao 11, ngédp lut ¢ ha du
song Ca.

- Nghién ctru di x4c dinh dugc didu kién ban
dau ctia md hinh va da tinh toan duoc luong mua
dinh tinh gay ngap lut ¢ ha du song Ca trong cac
truong hop: bt dau gy ngap, ngip ¢ muc bao
dong 2 va 3 trong diéu kién ty nhién va c6 sy van
hanh ctia hé théng hd chira hién tai va quy hoach.
Két qua ctia nghién ctru c6 thé sir dung trong
cong tac phong nhe thién tai va giam nhe thiét
ha do ngép lut gy ra ¢ ha du luu vuc song Ca.
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APPLICATION OF HYDROLOGIC AND HYDRAULIC MODELING
FOR FLOOD INUNDATION SIMULATION ON DOWNSTREAM OF
THE CA RIVER

Nguyen Xuan Tien', Nguyen Thanh Son?, Nguyen Van Linh?
"Northern central regional Hydro-Meteorological Center
*Faculty of Meteorology, Hydrology and Oceanography - VNU University of Science
Faculty of Hydrology -Thuyloi University, HaNoi
Abstract: Due to the impact of climate change and the development of the irrigation and hy-
dropower systems in the upstream of Ca river basin, downstream-flooding problems are becoming
more and more serious. As a result, a finding of the causes of flooding in this paper to provide ap-
propriate solutions to reduce damage is urgent nowadays. This article presents the application of
MIKE model, including MIKE NAM, MIKE 11 and MIKE 21, to set-up and to simulate flood-mod-
eling in the downstream of the Ca basin river. This paper uses 14-year hydro-meteorological data
(from 2005 to 2018) at 30 stations with 6-hour rainy period to calibrate and test. The comparison
between observed and simulated values of water level at three stations is similar;, magnitudes and
times of occurrence of flood peak are close to each other (AH < 0.3 m). Nash-Sutcliffe coefficients
all achieve high values (Nash > 0.89). The study showed the amount of rainfall that caused inun-
dation at flood-alerted levels (level 2 and 3) in natural conditions and the impact of the reservoir
on the Ca river system.
Keywords: Ca River, Mike NAM, MIKE 11, MIKE 21 models, Inundation.
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