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BUGC PAU PANH GIA ANH HUONG DONG CHAY
DO MUA PEN CHAT LUQNG NUOC SONG SAI GON
SU DUNG BO MO HINH MIKE

Nguyén Vin Hong, Trin Tuin Hoang, V6 Thi Thao Vi, Nguyén Thai Son
Phan vién Khoa hoc Khi twong Thuy van va Bién d6i khi hau

hay do mwa anh huong dén chat lwong nuwdc mat séng Sai Gon. Cdc co so dir liéu dau

Trong bai bdo nay sit dung bé mé hinh MIKE dé nghién citu tinh todn é nhiém dong
c

vao, hiéu chinh - kiém dinh mé hinh MIKE la dit liéu khi twong, thuy van va chat lwong

nude tai khu viee nghién civu. Céce két qua tinh todn mé phong dwoc la dong chay do mua va chit

liwong nuée tai cac tiéu luu viee khde nhau. Céc két qua tinh todn di chitng minh rang yéu té dong

chay do mwa va nong do cdac chat 6 nhiém cua chung co anh huwong den chat lwong nwdc mat song

Sai Gon.

Twr khoa: Nuoc muwa chay tran, chat lwong nude, 6 nhiém.

1. Mé dau

M6 hinh MIKE 11 1a m6 hinh dong lyc mot
chiéu than thién v6i ngudi sir dung nham phan
tich chi tiét, thiét ké, quan 1y va van hanh cho
song va hé théng kénh dan don gian va phirc tap.
Mo dun thuy dong lyc (HD) 1a phan trung tim
ctia hé thdng mo hinh MIKE 11 va hinh thanh co
so cho cac mod dun tai khuyéch tan, chat luong
nuée. Dé tinh toan qua trinh hinh thanh dong
chay tor mua trén céc luu vuc song thi mé dun
NAM 1la mot cong cu kha manh. Bé giai quyét
van dé chat lugng nudc trong mo hinh MIKE 11,
phai dong thoi sir dung ca hai modun d6 1a mo
dun tai - khuyéch tan (AD) va modun sinh thai
(EcoLab).

2. Dir liéu va phwong phap nghién ciru

a. Cac phuong phap dwoc su dung trong
nghién cuu

- Phuong phép ké thira, tong hop, phén tich
va thong ké: duoc sir dung dé tinh toan cac sb
liéu co ban nhu s6 liéu mua, tridu, 1di, chat lugng
nudce tur cac nghién cuu trudce day, [1], [S].

- Phuong phap diéu tra khao sat: 1dy mau
nudc mua chdy tran tai 10 vi tri mang tinh dai
dién cho cac khu vuc hirng nudc mua khac nhau
phuc vu tinh todn lan truyén 6 nhiém: khu vuc
do thi va thwong mai, khu vuc dan cu, khu cong
nghiép va khu vuc nong nghiép.

- Phuong phap mo hinh hoéa: Str dung mé dun

NAM tinh toan dong chay do mua, mé dun Mike
11 HD tinh toan thuy luc 1 chiéu va mo dun
Mike 11 AD tinh toan lan truyén 6 nhidm trén
song cho khu vuc nghién cuu.

b. Co s dit liéu dau vao

- P6i v6i mo dun NAM la dir liéu vii lugng
mua thiét ké tran 43,3 mm va lugong bdc hoi tai
Dau Tiéng (2,6 mm) ngay 19/8/2014.

- Pbi v6i mo dun thuy luc: Cac diéu kién bién
nam 214: Myc nudc (m) tai Viing Tau va Moc
Hoa theo gid, luu luong xa (m3/s) tai H6 Dau
Tiéng va HO Tri An theo ngay. Piéu kién ban
dau: muc nude = 0, luu luong = 0. HE s6 nham
Manning’s M c6 gia tri tir 12 - 45. S6 liéu mat cat
ngang song gom c6 3885 mit cat. SO lidu mat cat
duoc do dac vao nam 2003 do Téng cuc Khi
tuong Thuy van thuc hién va dugc cap nhat lién
tuc dén nam 2012 qua nhiéu du an khac nhau.
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Hinh 1. Mang luéi séng Sai Gon - Pong Nai
dwoc thiét lap trong Mike 11 HD
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Bang 1. Théng s6 tai cdc tiéu lweu viee trong NAM

Tén tiéu lwu vue | Area | Umax | Lmax | CQOF | CKIF | CK1,2 | TOF | TIF | TG | CKBF
Cu Chi 435 5 400 0,01 1 1 0,01 | 0,3 | 0,5 | 2000
Hoé6c Mén 115 5 400 0,01 1 1 0,01 | 0,3 | 0,5 | 2000
Q12 47 5 400 0,01 1 1 0,01 | 0,3 | 0,5 | 2000
Go Viap 20 5 400 0,01 1 1 0,01 | 0,3 | 0,5 | 2000
Binh Thanh 253 5 400 0,01 1 1 0,01 | 0,3 | 0,5 | 2000
Q13 Phia Nhuin 18 5 400 0,01 1 1 0,01 | 0,3 | 0,5 | 2000
Q4 4 5 400 0,01 1 1 0,01 | 0,3 | 0,5 | 2000
Thi Puc 48 5 400 0,01 1 1 0,01 | 0,3 | 0,5 | 2000
Q2 50 5 400 0,01 1 1 0,01 | 0,3 | 0,5 | 2000
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Hinh 2. Dir liéu vii lwong mua tran 43,3 mm

ngay 19/8/2014
Hi¢u chinh mé dun thiy luc

Vi hé s6 nhdm manning tir 12 - 45 tiy doan
song, ta co Kkét qua muc nudc tai tram Nha Be,
Pha An so véi s liéu muc nude thue do trong
mua kiét tir ngdy 2/4 - 5/4/2014. Két qua hiéu
chinh.

+ Nha B¢ tir 2/4 — 5/4/2014 véi hé s6 tuong
quan myc nudc gitra tinh toan va thyc do tai tram
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Hinh 3. Két qua hiéu chinh mé hinh NAM

Nha B¢ cho gia tri khé cao, R2 = 0,972

+ Phii An: 2/4 - 5/4/2014 hé sb twong quan
muc nudce gitra tinh toan va thuc do tai tram Pha
An cho gia tri kha cao, R2 = 0,998.

Két qua so sanh tai cac tram thiy vin trong
mang ludi tinh toan cho hé sé trong quan kha
t6t va ¢ thé chon cac thong sé nay dé tinh cho
cac phuong an va kich ban khac nhau.
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Hinh 4. So sanh muwc nuoc tinh toan voi thuc do tai tram Nha Be va Phu An
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Hinh 5. Muc nuoc tinh toan va thuc do tai tram Nha Beé, Phi An

Kiém dinh mé hinh thiy lwc:
+ Phan tich twong quan myuc nudc gitra tinh
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toan va thuc do tai tram Nha B¢ tur 20/10 -
25/10/2014 cho théy, hé sb tuong kha cao,
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R2 =0,966.

+ Phan tich tuong quan tuong ty cho muc
nudc tai tram Pha An tir 20 - 25/10/2014 cho
thay hé s6 twong quan kha cao, R2 = 0,998.

Nhén xét

Két qua tinh toan myuc nudc dugce kiém dinh
cho gié tri twong quan véi sé liéu thuc do dat
trén 0,96 & ca 2 tram Nha Bé va Pha An. Tu
nhén xét trén, c¢6 thé néi mo hinh da duge hiéu
chinh tét, du diéu kién phuc vu tinh toan cho
cac kich ban khac nhau.

P6i véi md dun truyén tai khuéch tan va
chit lwgng nuéc

Ludi tinh toan trong md dun chéat lugng
nudc dugce rat gon tu luodi tinh thuy luc vi sb
liéu ndng do 6 nhiém tai khu vuc nay duoc thu
thap dﬁy du, v6i bién trén tai 2 vi tri hd Tri An
va hd Dau Tiéng, bién dudi tai Nha Bé, Rach
Tra, Bén Luc, rach Ong Lon, bién thuy luc tai
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theo so d6 hinh 1.

Tac gia st dung s6 lidu quan trac thang 7 ndm
2014 lam dAu vao cho tinh toan hiéu chinh va sb
li¢u thang 9 dugc stir dung dé kiém dinh. Céc chi
tiéu chat lugng nude dugce tinh toan bao gom:
Oxy hoa tan (DO), nhu ciu 6-xy sinh héa
(BOD), ni-trat (N-NO3"), amo-ni (N-NH4"),
phét-phat (P-PO4*). Ngudn thai dua vao trong
mo hinh duéi hai dang 12 ngudn thai diém va
ngudn thai dién.

Nguon thai diém: 1a cac khu cong nghiép,
cum cong nghiép, co s& san xuat, lang nghé, co
sy té ...

Nguon thai dién: 1a nguodn thai dugce tinh toan
dua trén cac hoat dong sinh hoat va nong nghiép.
N6ng do chat 6 nhiém tai céc vi tri dugc dung
lam bién. S6 liéu thuc do thang 7 nam 2014 lam
s6 ligu higu chinh mé hinh chat lugng nudc. Mo
hinh chat luong nude dugce kiém dinh véi s6 liéu

so d6 hinh 6 14y tir két qua tinh toan thuy luc  thuc do thang 9 nam 2014.
Két qua hiéu chinh:
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Hinh 6. Mang ludi tinh todn chat liwong nuée B
song Sai Gon
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Hinh 7. Két qud tinh toan hiéu chinh n5ng dé cac chat véi s6 liéu thuc do cdc tram doc song
Sai Gon thang 7 nam 2014
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Két qua kiém dinh: M6 hinh chét lugng nude duge kiém dinh véi s6 lidu thuc do thang 9 nim
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Hinh 8. Két qua tinh toan kiém dinh n(;ng dé cdc chdt va sé liéu thuc do cac tram doc song
Sai Gon thang 9 nam 2014

tai tiéu luu vire Ct Chi, voi 0,15m?/s. Dong chay
tran ¢6 luu lugng trung binh nho nhat tai tiéu luu
vue Quén 4, vai 0,001 m3/s. Tuong tu cho dinh
luu lugng, dinh Iuu luong ciia dong chay tran dat
cao nhat 0,59 m?/s tai tiéu luu vuc huyén Cu Chi
va thap nhit tai Quén 4 1a 0,005 m¥/s.

3. Két qua va thao luin

3.1 Phin tich két qua dong chdy do mwa

Vi lugng mua 43,3 mm tai tram Tan Son
Hoa, két qua tinh toan dong chay tran do mua
duogc biéu dién ¢ hinh 9. Theo két qua tinh toan,
dong chay tran c¢6 luu lugng trung binh 16n nhét

T Tiéu Iwu viee Crpe dgi (m¥s) | Trung binh (m¥s)
CUCHI 0.590 0.154141
HOCMON 0.156 0,04077
Q12 0,064 0,016622
GOVAP 0,027 0,007044
BINHTHANH 0343 0,089659
QL. 3, PHUNHUAN 0024 0,006311
Q4 0,005 0,001356
THUDUC 0.065 0,01697
— : Q2 0.068 0017704

Hinh 9. Két qua tinh toan luu lvong do mwa tai cac tiéu luu vuee

Hinh 10. Puong muwa va két qua tinh todn
dong chay tran tai tiéu luu viee Thii Dire
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Hinh 11. Buong muwa va két qua tinh todn dong chay tran tai tiéu luu viee Cii Chi (trdi) va
Binh Thanh (phai)

Tir cac hinh 10 dén 11, dong chay tran xuat
hién sau 45 phut mua, tuc trudc dinh mua 5 phut,
dat dinh sau 1 gio 30 mua va két thuc sau khoang
6 gio 3 phat ké tir thoi diém mua ngimg han.
Puong biéu dién luu luong dong chay tran tai
céc tiéu luu vie déu ¢6 nhanh tri doc va nhanh
phai thoai. Vi vay, dong chay tran do mua tai cac
tiéu Iuu vuc xuat hién ngay khi két thuc mua va
tang nhanh vé luu luong dén khi dat cuc dai. Sau
cuc dai, dong chay tran rat cham trong nhiéu gio.

3.2. Két qua tinh todn thiiy luc

Bang 2. Théng ké dac trung muc nuoc tai mot

Theo két qua tinh toan thiy luc thang 8/2014,
muc nudc trung binh tai cac tram Thu Dau Mot,
Pha An va Nha Bé lan lugt 1a 0,130879 m,
-0,05592 m va -0,12443 m. Trong thoi gian nay,
muc nudc song Sai Gon co thé 1én dén 1,39 m tai
tram Thi Dau Mét, 1,36 m tai Phi An va Nha
Bé. Muc nudc cuc tiéu thang 8 tai song Sai Gon
c6 thé xudng dén -2,34 m tai Nha B¢, -2,05 m tai
Phii An va -1,52 m tai Thu Dau Mot.

3.3 Két qua tinh toan lan truyén 6 nhiém

Két qua tinh toan anh huong tai luong 6
nhiém ctia nude mua chay tran dén chat lugng

s6 tram nudc mat song Sai Gon dugc trinh bay trong cac
hinh dudi day.

Tram _|H Trung binh (m) H max (m) |H min (m) M6 hinh tinh toan anh hudéng tai lugng 6
Thu Dau Mot 0,130879 1,392 -1,524 hidm BODS ti . ha \ rd dii
Phi An 20.05592 1358 2.047 nhiem tu nuoc mua chay tran su dung du
Nha Be -0,12443 1,364 2,336 liu tran mua 43,3 mm véi thoi gian mua khoang

1 gio vao ngay 5 thang 7 nam 2014.

M Wilie - Rach Tra Thu Dirc - Rach Gd Dura
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Hinh 12. Néng do BODS tai Rach Tra va Rach Go Dua
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Hinh 13. Nong dé BODS tai kénh Nhiéu Lic -
Thi Nghé
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Tai vi tri hop luu Rach Tra - song Sai Gon,
Hoc Mon, trong diéu kién khong c6 mua nong
do BODS trén song Sai Gon dao dong trong
khoang 7 - 8 mg/l. Véi tran mua 43,3 mm trong
vong 1 tiéng, ndng d6 BODS trén séng Sai Gon
tang dot bién, dat gia tri cyc dai sau khoang hon
2 gio tinh tir khi luu lwong dong chay dat gia tri
cuc dai. Muc tang cao nhét c6 thé dat 16 mg/l.
Tai vi tri hop Iuu Rach Go Dua va song Sai Gon,
noéng d6 BODS trong nudc séng ciing gia ting
d6t bién sau mua. Gia tri tang cuc dai cia BODS
trong nudc song sau khoang 3 gio 15 phut so véi
gia tri cyc dai cua luu luong dong chay do mua.
Gia tri tang cao nhat 11,5 mg/l. Tuong ty tai vi tri
hop luu kénh Nhiéu Loc - Thi Nghe va song Sai
Gon, nong do6 BODS trong nudc song ciing gia
tdng sau mua. Gia tri tdng cuc dai cua BODS
trong nudc séong sau khoang 4 tiéng so voi gia
tri cuc dai cua luu luong dong chay do mua. Gia
trj ting cao nhat 10,5 mg/I.

4. Két luin

Cac két qua nghién ctru va tinh toan, mo

phong dbi véi tran mwa 43,3 mm trong 1 tiéng
thi ndng do BODS5 trén song Sai Gon co su gia
tang dot bién sau khi xay ra mua khoang 10 - 30
phut dau. Nong d¢6 BODS ting cao nhat tai khu
vuc huyén Hoc Mon, cac khu vuc khac murce tang
tir 1,5 - 11,5 mg/l. Qué trinh gia ting 6 nhiém
BODS cua nudc song Sai Gon kéo dai tu 5 - 10
tiéng tinh tir thoi diém mua. Mirc ting 16n nhat
sau khi luu lugng dong chay tor mua dat gia tri
cuc dai tir 10 phut dén 4 tiéng. Ty 1é dong gop
ctia chit 6 nhiém BODS5 ctia nwéc mua chay tran
dén chat luong nudc song Sai Gon khoang
22,68% khi mua.

Céac két qua cua dé tai cho phép ching ta
khang dinh rang yéu t6 nudc mua chay tran hay
yéu t6 mua c6 mdi quan hé chit ché véi cac yéu
t6 moi truong nude. Vi vay, khi nghién ctu su
dién bién moi trudng nude phuc vu cho bat ky
muc tiéu nao thi nhat thiét phai xem xét, danh
gia dién bién diéu kién mua trudc d6 va tinh hinh
khi tugng thuy van trong qua trinh nghién ctru.
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INITTIAL STUDY ASSESSMENT OF STORMWATER RUNOFF AND
ITS EFFECT ON THE SURFACE WATER OF SAI GON RIVER

Nguyen Van Hong, Tran Tuan Hoang, Vo Thi Thao Vi, Nguyen Thai Son
Sub Institute Hydrometeorology and Climate Change

Abstract: In this study using the MIKE model to study the pollution load of stormwater runoff af-
fected surface water quality of the Saigon River. The database input and calibration - verificationof
MIKE model is meteorological, hydrological and water quality databases in the study area. These
simulation results were calculated by the stormwater runoff flow and water quality in the small
various sub-basins. Thesesimulation results indicatethat the stormwater runoff and its concentration
of pollutants impact onthe surface water of Saigon River.

Key words: stormwater runoff, water quality, pollution.
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