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AP DUNG MO HINH TiNH TOAN DONG CHAY PO THI
CHO THANH PHO VINH YEN

ThS. Hoang Thi Nguyét Minh - Dai hoc Tai nguyén va Méi trudng Ha Noi

ud trinh phat trién dé thi dién ra manh mé, song song véi dé la nhiing vdn dé dat ra déi voi
ngudén nudc va dong chay trén luu vuc do thi. Trong do, viéc “cdp” va “thodt” nudc do thila mot
trong nhiing vdn dé quan trong va rdt can duoc quan tam. D€ giai quyét cdc bai todn dé, mét
trong nhiing huéng phé bién hién nay dé la dp dung céng cu mé hinh todn dé tinh todn dong chdy trén cdc dé

thi.

Bai bdo nay tdc gia trinh bay nhiing ndi dung nghién ctu ban ddu ting dung mé hinh SWMM tinh todn
dong chdy dé thj thanh phé Vinh Yén tinh Vinh Phc, tur dé budc dau dua ra nhiing ddnh gid khd ndng dp dung

cta mé hinh vao luu vuc nghién cuu.
1. GiGi thiéu luu vuc d6 thi tinh toan

Tinh Vinh Phuc véi téng dién tich tu nhién
1231,77 km?, dan s6 toan tinh la 1.005.981 ngudi.
Vinh Phuc c6 vi tri dia ly phia Bac gidp tinh Thai
Nguyén, Tuyén Quang, phia tay giap tinh Pha Tho,

Ha Noi va phia Dong, phia Nam la thanh phé Ha
N6i. Vé hanh chinh, Vinh Phuc dugc chia thanh 6
huyén : Lap Thach, Tam Duong, Tam Dao, Binh
Xuyén, Vinh Tudng, Yén Lac, thi xa Phuc Yén va

Thanh phé Vinh Yén.

Bdng 1. Bang théng ké cdc ddc trung hanh chinh viing

Pon vi hanh chinh | Dién tich Dén sé Mat d6 dan sé Phén bé dén sé
(km?) (nghinngudi) | (ngudi/ km?) Thanh phé Néng thén
1.TP.Vinh Yén 50,81 84,516 1.663 70.948 13.568
2.TX.Phuc Yén 120,13 87,914 732 61.727 26.187
3.H. Tam Duong 107,18 95,925 895 11.303 84.622
4.H.Tam Béo 235,87 68,734 291 812 67.922
5.H. Binh Xuyén 145,68 108.030 742 30.239 77.791
6.H.Yén Lac 106,77 148.135 1.387 16.176 131.959
7.H.Vinh Tuong 141,90 197.250 1.390 5.169 129.081
Téng cdng 908,36 790.504 870 196.374 594.130

Thanh phé Vinh Yén ¢6 5.080,21 ha dién tich tu
nhién, c6 chin don vi hanh chinh gébm cac phudng:
Ng6 Quyén, Lién Bao, Tich Son, Dong Tam, Hoi Hop,
Khai Quang, D&ng Da va cac xa Dinh Trung, Thanh
Tru.

Bai bdo nay lua chon pham vi khong gian tinh
toan dong chay d6 thi cho mot phan thanh phé
Vinh Yén v&i pham vi nhu sau:

+ Phia Bac giap huyén Tam Dao, Tam Duong;
Ngudi doc phén bién: TS. Nguyén Kién Diing

+ Phia Nam gidp huyén Yén Lac, Binh Xuyén;
+ Phia Béng giap huyén Binh Xuyén;

+ Phia Tay gidp huyén Yén Lac, Tam Duang.
2. Phan tich lva chon mé hinh

Tinh toan dong chay dé thi bang cong cu moé
hinh toan da va dang |a huéng di phé bién trén thé
giGi cling nhu & Viét Nam. Trong s6 d6, mé hinh
SWMM dugc lya chon ing dung réng rdi véi nhiing
tinh nang va diém manh ctia mé hinh nhu sau:
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+ M6 hinh SWMM ¢4 lich st phat trién lau doi,
lién tuc dugc cap nhat, cdi tién, stra chita, bé sung
cho phu hgp véi yéu cau thuc tién trong tinh hinh
mai;

+ SWMM c6 cdu tric rd rang, chat ché nham giai
quyét téng thé bai toan tiéu thoat nudc dé thi;

+ M6 hinh c6 giao dién than thién, dé dung, co
tich hop céng cu GIS;

+ M6 hinh SWMM khong doi hoi qua khat khe
vé pham vi khéng gian tinh toan va vé kha nang
dap ung sé liéu, diéu nay dac biét quan trong trong
diéu kién va dac thu & Viét Nam;

+ SWMM la phan mém ma ngudn ma va phat
hanh mién phi qua mang.

Véi nhiing uu thé va diém manh trén, trong bai
bdo nay lua chon mé hinh SWMM dé tinh toéan
dong chay cho thanh phé Vinh Yén, tinh Vinh Phuc.

3. Tinh todn dong chay dbé thi cho thanh phé
Vinh Yén

a. Phan chia luu vuc tiéu thodt nudc dé thi
1) Nguyén tdc phdn ving

Nguyén tac phan viing trong bai toan tiéu thoat
nudc do thi vé co ban van giéng véi cac nguyén tac
phan vung tinh toan doi véi cac luu vuc tu nhién.

Tuy nhién, c6 mét s6 diém can luu y khi phan viing
nhu sau:

- Can c’ vao hé théng cong trinh cap va thoat
nudc doé thi két hgp vai dia gisi hanh chinh va don
vi quan ly cac hé thong do;

- Can ct theo tinh hé thdng cdia ngudn nudc dé
c6 dugc nhing thuan tién cho viéc quan ly khai
thac ngudn nudc;

- Can ct nhu cau, dac diém sirdung nudc va tiéu
thoat nudc.

2) Phén chia luu vuc tiéu thodt nudc

Trén co s& lua chon pham vi khéng gian tinh
toan va dua trén cac nguyén tac phan vung tinh
toan & trén, tién hanh phan chia thanh 4 vung tinh
todn nhu sau:

+ Khu vuc phia Bac ctia phudng Lién Bao, dién
tich 64 ha, chiéu rong 0,662 km;

+ Khu vuc phia Béng-Nam clia phudng Lién
Bao, dién tich 56 ha, chiéu réng 0,904 km;

+ Khu vuc phia Tay cda phudng Khai Quang,
dién tich 118 ha, chiéu réng 1.362 km;

+ Khu vuc phia Nam clia phudng Béng Da, dién
tich 128 ha, chiéu réng 1.652 km.

Hinh1. Xt ly sé liéu ban dé phén chia luu vuc bé phén tinh todn
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Hinh 2. Két qua phén chia luu vuc bé phén tinh todn

b. Xt Iy tai liéu théng ké va thu thap

Cac tai liéu sau day da dugc théng ké thu thap:

+ Tai liéu ban dé dia hinh tinh Vinh Phuc ty 1é
1:500.000 va 1:50.000;

+ Tai liéu vé mua gid 2 ngay cac nam 1978, 1984

va 1992 tai hai tram Vinh Yén va Tam Dao;

B SWMM 5 - Vimhae_bisuchanh.inp
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+ Tai liéu béc hai trung binh cda hai tram tuong
Ung cadc nam 1978, 1984, 1992;

+ Tai liéu thiét ké hé théng c6ng, kénh thu gom
tiéu thoat nudc mua trong vung tinh toan (hinh
dang, mat cat, chiéu dai, cao trinh...).

Dua trén co sG cac tai liéu théng ké, sau khi dua
vao moé hinh dugc thé hién trén hinh 3.
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c. Két qua tinh todn mé phéng dong chdy dé thi
thanh phé Vinh Yén

Trén co s& xU ly téng thé sé liéu dau vao, tién
hanh chay mé hinh véi budc thai gian tinh toan 1
gid cho tran mua thiét ké dai biéu tir ngay 3 dén
ngay 4 thang 10 nam 1978.

Mé hinh cho thay da chay én dinh va c6 thé ap

dung tét dé€ tinh toan dong chay luu vuc d6 thi
nghién ctu, dong thoi xem xét xét két qua thu dugc
so sanh vai kha nang thu gom chuyén nudc thuc té
cla hé thong thoat nudc do thithanh pho Vinh Yén
cho thdy su phu hgp trong viéc mé phong dong
chdy trén cac kénh tiéu thoat nudc.

Két qua tinh toan mé hinh dugc thé hién trong
bang 2, 3,4 va hinh 4.
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Bdng 2. Théng ké két qua tinh todn dong chdy cdc luu vuc d6 thi trén mua ngay 3- 4/10/1978

Subcatchment TotalPr | TotalRu | TotalE | Totall | TotalRu | TotalRu | PeakRu | RunoffC
ecip non vap nfil noff noff noff Ms

(mm) (mm) (mm) (mm) (mm) (109 (Ltr)

PhuongLienBao1 418.6 0 11043 | 10.89 | 297.626 | 190.482 9.818 0.711
PhuongLienBao2 418.6 0 107.86 | 9.98 301.19 | 168.667 9.114 0.72
KhaiQuang 418.6 0 111.06 | 11.67 | 296.199 | 349.517 | 17.836 0.708
PhuongDongDa 418.6 0 11118 | 11.67 | 296.077 | 378.981 19.301 0.707
System 418.6 0 110.50 | 11.27 | 297.17 | 1087.65 | 56.069 0.71

Bdng 3. Téng hop tinh todn dong chdy tai cdc nit

Maximum Maximum Lateral Total
Time of Max

Node Type Lateral Total Occurrence Inflow Inflow
Inflow Inflow Volume Volume

CcMS CcMS days | Hr:min 10° Itr 10° Itr
1 JUNCTION 9.818 9.818 1 4:00 190.483 190.483
2 JUNCTION 0 9.829 1 4:01 0 190.489
3 JUNCTION 9.114 18.773 1 4:00 168.668 359.165
4 JUNCTION 0 18.735 1 4:01 0 359.175
5 JUNCTION 0 18.708 1 4:02 0 359.175
6 JUNCTION 17.836 36.255 1 4:00 349.518 708.696
7 JUNCTION 0 42.581 1 4:.07 0 708.697
8 JUNCTION 0 41.277 1 4:10 0 708.693
9 JUNCTION 0 44.652 1 4:12 0 708.689
10 JUNCTION 19.301 59.757 1 4:07 378.982 1087.669
1 JUNCTION 0 57.839 1 4:08 0 1087.649
12 JUNCTION 0 55.151 1 4:.07 0 1087.619
13 JUNCTION 0 56.021 1 4:08 0 1087.596
14 JUNCTION 0 55.235 1 4:08 0 1087.586

15 OUTFALL 0 0 0 0:00 0 0

Bding 4. Téng hop tinh todn dong chdy trén cdc kénh tiéu thodt

Maximum Time of Max Maximum | Max/ | Max/
|Flow| Occurrence | Velocity Full Full
Link | Type CMs Days | hrimin | m/sec Flow Depth
1 CHANNEL 9.829 1 4:01 1.81 0.05 0.19
2 CHANNEL 9.803 1 4:02 1.8 0.05 0.19
3 CHANNEL 18.735 1 4:.01 2.3 0.1 0.29
4 CHANNEL 18.708 1 4:02 2.28 0.1 0.29
5 CHANNEL 18.68 1 4:.04 2.28 0.1 0.29
6 CHANNEL 42.581 1 4:.07 3.34 0.23 0.49
7 CHANNEL 41.277 1 4:10 3.28 0.23 0.5
8 CHANNEL 44.652 1 412 35 0.25 0.5
9 CHANNEL 44.618 1 4.07 345 0.24 0.5
10 | CHANNEL 57.839 1 4:08 3.55 0.32 0.62
11 | CHANNEL 55.151 1 4:.07 342 03 0.62
12 CHANNEL 56.021 1 4:.08 3.47 0.31 0.62
13 CHANNEL 55.235 1 4:.08 3.31 0.3 0.62
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3. Nhan xét

Trong chuyén dé nghién cru nay budc dau da
tng dung mé hinh SWMMS5 dé tinh toan mé phéng
dong chay trén luu vuc dé thi, cu thé va 3 phudng
thudc thanh phé Vinh Yén, tinh Vinh Phic gom :
phudng Lién Bdo 1, phudng Lién Bao 2, Phudng
Khai Quang, phudng Béng Da. S6 liéu tinh toan vai
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thdi gian mua 2 ngay tu 3 -4/10/1978.

Dya vao mo hinh tinh toan dugc cac dac trung
dong chay trén céac luu vuc doé thi tinh toén va cho
toan bé luu vuc, cac dac trung dong chay tai cac nut
va doc theo céc tinh toan tai cac kénh tiéu thoat
nudéc doé thi (Hinh 4), mo phong tran [G nam 1978
vai két qua tuong doi phu hgp vai thuc té.
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Nhin chung, ké tu khi cai tién mé hinh SWMM
vGi giao dién chay trén nén for Win cho phép nguai
st dung mét cach ti€p can truc quan va than thién
hon. Bén canh d6, viéc sap xép, xtt ly sé liéu dua vao
mo hinh tinh toéan, xay dung kich ban tinh toan, két

xuat bao cao két qua tinh toan da linh hoat hon rat
nhiéu. Cé 4 déi tuong dugc dua vao sir dung trong
sg dé giao dién tinh toan bao gém: luu vuc bd
phan; cac diém nut; cac kénh tiéu thoat va tram
mua.
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