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TOM TAT

Dién tich bé mat khong tham la mot trong nhimng yéu té anh huéng I6n dén dong chay tran & luu
vuc do thi. Nghién cliu nay nham danh gia tdc dong cta gia tang dién tich bé mat khéng tham
do d6 thi hoa dén cac dac trung dong chay tran sinh ra do mua cho trudng hop nghién ciu dién
hinh tai luu vuc Nhiéu Loc — Thi Nghé (NL-TN), khu vuc co mat dé do thi hoa cao, ndm & trung tam
TPHS Chi Minh (TPHCM). D& liéu anh vién tham LANDSAT dugc sit dung dé xac dinh dién tich bé
mat khong tham tir nam 1985 dén 2020. Mé hinh EPA-SWMM dugc st dung dé md phdng quan
hé mua - dong chay trong luu vuc. DT liéu vién tham cho théy dién tich khéng tham cua luu vuc
NL-TN tang dan tl 45,7 % (1985-1990) dén 75,8 % (2015-2020). Két qua md phong quan hé mua
- dong chdy cho tran mua thiét ké c6 chu ky 13p lai 5 ndm cho théy su gia tang dién tich bé mat
khong tham lam gia téng cé luu lugng dinh va t8ng lugng dong chay tran va lam gidm thai gian
tap trung nudc. Trong giai doan dé thi hda cao (2015-2020), luu lugng dinh va t6éng lugng dong
chay tran tai thoi diém 3h sau khi bdt dau mua tang lan lugt la 52,21 % va 50,78 % nhung thoi gian
tap trung nudc giam 30 phut so vai giai doan dé thi hoa thap (1985-1990). Két qua nghién clu cd
thé hé trg cho cong tac quan ly ri ro ngap lut, quy hoach va quan ly do thi tai TPHCM.

T khoa: Dong chay tran d6 thi, d6 thi hoa, EPA-SWMM, luu vuc Nhiéu Loc — Thi Nghe, TPHGS Chi

Minh

DAN NHAP

Do thi hoa lam thay d6i sau sic ché do thuy vin cta
luu viic dan dén luu lugng dinh va téng luong dong
chay tran cta luu vyc d6 thi gia ting ddng ké trong khi
dé thai gian tap trung nudc va lugng bdc thoat hoi lai
gidm. Nguyén nhan chinh 1a do thdm thuyc vat, dién
tich mat nudc bi thay thé bang bé mat khong thim lam
gidm kha nang thdm va béc thodt hoi. Céc cong trinh
thodt nudc nhén tao va bé mit bé tong hdéa lam cho
qua trinh tap trung dong chay tran nhanh hon. Paul
(2001) cho thay néu ty 1¢ dién tich khong thdm ting
35-50 % c6 thé lam gia tang 30 % tong lugng dong
chay tran va 75-100 % c6 thé lam gia ting 55 % t6ng
lugng dong chay tran !, Sy gia ting dong chay tran tao
ra nhiéu 4p lyc cho cong tac quan Iy ngép lut do thi.

Nghién ctiu anh hudéng ctia qua trinh dé thi héa dén
cac dic trung dong chay tran da dugc thuyc hién tai
nhiéu d6 thi trén thé gisi véi cic quy moé va mic do
chi tiét khac nhau®3. Hau hét cic nghién ctu déu chi
ra dugc mtic do tac dong ctia do thi hoa dén sy thay
d6i cac dic trung thiy vin khu vuc d6 thi (ting luu
lugng dinh va téng lugng, gidm thdi gian tap trung

nudc, boc thoat hoi va thim). Miic do tac dong phu
thu¢c nhiéu vao dic trung mua va diéu kién dia hinh,
dia chat, diéu kién ha ting thoat nudc cta cac khu
vuc nghién cttu nén khong thé c6 mot két luan dinh
lugng muic d¢ tac dong cho toan bd khu vuc d6 thi néi
chung. Do d6 nhiing nghién ctu cho tling khu viic cu
thé 1a rat can thiét d€ ¢ dugc thong tin chinh xdc vé
muc d6 tac dong ctia d6 thi hoéa dén dic trung dong
chay tran.

TP.HCM dang trai qua qua trinh do6 thi héa manh
mé ti ndm 1990 dén nay, dic biét 1a sau thoi ky d6i
md6i. Két qua gidi dodn &nh vién thaim LANDSAT cho
théy khu vuc d6 thi héa mé rong sang ca ving tring
thip phia Nam va phia Pong thanh phd. Trong giai
doan 2015-2020, dién tich bé mdt khong thim toan bd
TP.HCM la 30.303,99 ha tang 442,46 % so v6i 5.586,39
ha trong giai doan 1985-1990. Do thi héa da chuyén
d6i dién tich ddt ndong nghiép, ao ho, kénh rach thanh
dat x4y dyng, lam mit di phan 16n khong gian tri
nudc va cac vung dém von la noi chiia nuéc mua va
triéu. Kiém sodt sy gia ting dong chay tran do hé qué
ctia qué trinh d6 thi hoéa 1a mét trong nhiing thach
thiic chinh trong cong tac gidm nhe rui ro ngap lut

Trich dan bai bao nay: Quang C N X, Giang N N H, Luan P D M H, Hung P Q, Hoa N T. Anh huéng ciia d6
thi héa dén quan hé mua - dong chay tran: Nghién citu dién hinh cho luu vuc Nhiéu Léc-Thi Nghe,
TP.Hé Chi Minh. Sci. Tech. Dev. J. - Sci. Earth Environ.; 5(S11):S1147-SI155.
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tai TPHCM. Tuy nhién, hién nay chua cé nghién ctiu
dinh lugng nao d€ ddnh gid tic dong ctia gia ting dong
chay tran do do thi héa dén gia taing dong chay tran
d6 thi tai TPHCM.

Nghién cttu nay nhim dinh lugng mtic d§ dnh hudng
cua gia tang dién tich khong thdm dén dic trung
dong chay tran (luu lugng dinh, téng lugng va thoi
gian tap trung nudc) cho trudng hgp nghién cttu dién
hinh tai luu vgc NL-TN ndm & trung tim TPHCM
va c¢6 mat do do thi hdéa cao. Ty 1é phan tram dién
tich khong thdm cho 7 giai doan (1985-1990, 1990-
1995, 1995-2000, 2000-2005, 2005-2010, 2010-2015
va 2015-2020) dugc trich xudt ti dii liéu giai doan anh
vién thdm LANDSAT. M6 hinh EPA-SWMM dugc st
dung € mé phong dong chéy tran sinh ra tii trdn mua
thiét ké chu ky lap lai 5 nam ting v6i 7 truong hop dién
tich khong tham.

KHU VUC NGHIEN CUU

Luu vigc NL-TN, nadm trong khu viic n6i thanh ctia TP.
HCM véi dién tich khoang 33,92 km?, thudc dia ban
ctia 07 quéin (quén 1, 3, 10, Phu Nhuin, Tan Binh, Go
Vap va Binh Thanh) (Hinh 1). Nhiét 6 trung binh
ca nam khoang 27 °C, nhiét d¢ binh quan hang thang
chénh nhau khong dédng ké. Nhiét dd cao nhit vao
thang IV, thdp nhét vao thang XII, I. P4y 1a khu vuc
c6 mét do d6 thi hoa cao, dan s6 sinh séng trong luu
viic khoang trén 1,2 triéu nguoi.

Luu viic NL-TN c6 dang dia hinh long chdo, doc lap
v6i cac luu vuc khéc, & gitia luu vyc 1a kénh NL-TN,
la truc tiéu chinh ctia luu vuc chdy ra séng Sai Gon
(Hinh 1). Theo ban d6 dia hinh ty 1¢ 1/2000 cho thiy
cao dd cao nhét 1én t6i +8,00 m & vung Tay - Tay bic,
vung tring thip cd cao trinh <1,30 m tap trung & rach
Ciu Bong va rach Van Thanh. Phéan bd dia hinh luu
viic Nhiéu Loc - Thi Nghé dugc thé hién ¢ Bang 1.
Ha tang thoat trong luu vuc da dugc dau tu hoan
chinh thong qua dy 4n cai thién vé sinh mdi trudng
gan day da c6 hién tugng tai ngap tai mot s6 khu vuc
cuc bo. Nguyén nhén tai ngap dugc nhan dinh la do
x4y ra nhiling trdn mua vugt tan suét thiét ké va sy gia
tang dong chay tran vugt qua ngudng thiét ké do gia
tang dién tich bé mat khong thdm quéa mic cho phép.
Trong do, tdc dd d6 thi hoa qua nhanh, dia hinh cua
luu vuc da thay d6i rat nhiéu. Tinh trang san 14p cac
ao ho, kénh rach dé x4y dung da gay ra tinh trang ngap
ung cho luu vuc. Viéc ndng cao mét s6 truc duong
trong nhiing ndm gin dy cling gay nén nhiing kho
khin cho vin dé tiéu thodt nudec.
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Mo hinh mé phéng quan hé mua - dong
chay

M6 hinh m6 phong quén ly nudc mua EPA-SWMM
Ver 5.0 (Environment Protection Agency — Stomwater
Management Model) ctia Co quan quan Iy moéi trudng
My dugc stt dung dé€ mé phong quan hé mua - dong
chay tran trong nghién ctiu nay. EPA-SWMM c6 kha
nidng moé phong qua trinh thiy van (quan hé mua —
dong chay tran) va thiy luc mang luéi cong kin/hg
trong khu vuic d6 thi va néng thon. Mo hinh nay dugc
phaét trién boi Huber vao ndm 1971 va dugc Co quan
bao vé moi trudng My cai tién thanh Ver 5.0 vao nam
2004°.

D& mo phong quan hé mua - dong chay tran, luu vuc
tinh todn dugc chia thanh nhiéu tiéu luu viic nhé cian
cti theo dia hinh va hé théng ha tdng d6 thi hién hiu.
Moéi tiéu luu vic dugc xem nhu la mét ho chuaa phi
tuyén v6i so d6 hoa dang hinh chii nhat bao gébm phan
dién tich thdim va khong thdim dé€ tinh todn dong chay
tran sinh ra trén tiéu luu vyc (Hinh 2). Dong chay
tran sinh ra trén tiing tiéu luu vyc dugc tinh todn theo
cong thic sau:

0= %W(d—d,,)msl/z (1)

Trong dé: Q: dong chay tran sinh ra trén tiéu luu vic
(m3/s); W: bé rong tiéu luu vuc (m); n: hé s6 Man-
ning; d: chiéu sau 16p nudc trén Iuu vic (m); dp:
chiéu sau 16p nudc trii trong luu vuc (m); S: d6 doc
Ivu vic (m/m)

Céc thong s6 ddu vao ctia cdc tiéu luu vyc tinh todn
dong chay tran dugc trich xudt tii cdc ban d6 dia hinh,
ban d6 stt dung dét va ban d6 dat nhu minh hoa trong
Hinh 3.

Dii liéu gébm mang ludi cdng, trdc doc cOng, kénh, dia
hinh, dia chit dugc thu thip dé€ thiét1ap mo hinh mua
va dong chdy bing mé hinh EPA-SWMM. So d6 m6
phong mua va dong chay cho luu vic NL-TN dugc
trinh bay trong Hinh 4. T6ng cdng c6 228 tiéu luu
vic dugc mé phong.

Phuong phap giai doan anh vién tham
Phuong phap chi s6 tich hgp khac biét chuin héa
dugc dp dung dé xéc dinh dién tich khong thdm cho
Iuu vic nghién ctiu®. D€ danh gia dién bién clia qua
trinh do6 thi héa theo thoi gian, di liéu dnh vién tham
LANDSAT dugc phén tich cho 7 giai doan lién tuc
gom: (1985-1990, 1990-1995, 1995-2000, 2000-2005,
2005-2010,2010-2015 va 2015-2020). Ty 1é phan tram
dién tich khong thdm dugc st dung nhu la théng s6
dau d€ m6 phong méi quan hé mua - dong chay trong
mo6 hinh EPA-SWMM.
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Hinh 1: Ban d6 ranh gidi va cao d6 dia hinh luu vuc Nhiéu Loc - Thi Ngheé
Bang 1: Phan bé dia hinh luu vuc Nhiéu Loc - Thi Nghé
STT Cao do6 (m) Dién tich (ha) Ty 1é (%)
1 > +5,0 1651,98 48,69
2 +4,0 + +5,0 379,31 11,18
3 +3,0 + +4,0 504,03 14,86
4 +2,0 ++3,0 245,23 7,23
5 +1,5++2,0 311,33 9,18
6 +1,3++1,5 215,04 6,34
7 <+1,3 86,00 2,53
Cong 3392,92 100
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Xéac dinh d6 déc TB TLV (%) tit DEM
X4c dinh % dién tich khong tham tr LULC

X4c dinh théng s6 mo hinh tham theo tinh chat dat

Hinh 3: So d6 xéc dinh céc thong s6 clia mo hinh mua - dong chay

KET QUA VA THAO LUAN

Ty 1é dién tich bé mat khong thdm trich xuit tit anh
vién tham LANDSAT cho lvu viic NL-TN tit 1985 dén
2020 cho 7 giai doan 1985-1990, 1990-1995, 1995-
2000, 2000-2005, 2005-2010, 2010-2015 va 2015-2020
dugc thé hién trong Hinh 5. Do tic dong ctia d6 thi
héa, ty 1¢ dién tich khong thidm lién tuc tang theo thoi
gian tli 1985 dén 2020. Giai doan 1985 -1990 chi c6
45,7 % dién tich khong thim nhung ty 1 nay ting dan
dén 75,8 % vao giai doan 2015-2020. Giai doan c6 téc
d0 gia ting manh nhétla 1995-2000 v6i mtic ting 12,2
% so véi giai doan 1990-1995. Giai doan 2000-2005
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va 2005-2010 c6 dién tich khong thdim 6n dinh. Sau
2015, qud trinh d6 thi héa kha én dinh va ting nhe
1,7 % so véi giai doan 2010-2015.

Hinh 6 thé hién phéin b6 dién tich khong thim theo
khong gian tai Iuu viic NL-TN tti 1985 dén 2020. Qud
trinh d6 thi héa dién ra sém & khu vyc trung tam va
phia Nam ctia luu vyc va phaét trién ddn dén khu vuc
phia Bic va phia Ty ctia luu vyc. Hién nay hdu nhu
luu viie NL-TN c6 mat d¢ do thi hoa cao véi ty 1¢ dén
75,8 % dién tich luu vuc.

Mo phéng quan hé mua - dong chay c6 d¢ tin ciy thap
do tinh bit dinh cao cta dii liéu d4u vao vi tinh phiic
tap clia bé mit luu vyc va dit liéu dong chay quan trac.
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Hinh 4: So d6 m6 phéng hé théng thoat nudc luu vuc NL-TN trong mé hinh EPA-SWMM
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Hinh 6: Phan bé dién tich bé mat khong tham theo khong gian cda luu vuc NL-TN giai doan 1985-2020

Tai luu vic NL-TN, dii liéu quan tric quan hé mua -
dong chay chua dugc do dac dén thoi diém nay. Do
d6, qud trinh hiéu chinh, kiém dinh m6 hinh chu yéu
dua vao kinh nghiém va thong tin ctia mot khu vic
tuong tu. Két qua mo6 phong quan hé mua - dong chay
cho cac giai doan 1985-1990, 1990-1995, 1995-2000,
2005-2010 va 2015-2020 cho tran mua thiét ké chu ky
ldp lai 5 ndm dugc trinh bay trong Hinh 7. Két qua
mo6 phong cho théy khi ty 1é % dién tich khong tham
ting sé lam gia ting luu lugng dinh, thé tich dong
chay tran va giam thoi gian tp trung nudc. Thoi gian
tap trung nudc giai doan d6 thi hoa cao (2015-2020)
gidm khoang 30 phut so véi giai doan d6 thi héa thap
(1985-1990). Trong qué trinh d6 thi héa, nhiéu bé
mit phing nhu bii dau xe, dudng giao thong va cic
ranh thoat nudc nho,... da tao diéu kién cho dong
chay tép trung nhanh hon. Diéu nay lam cho lugng
nudc mua it c6 co hoi thdm xudng dat do thoi gian
luu nuédc ngan.

Hinh 8 trinh bay ty 1¢ gia ting luu lugng dinh va téng
lugng dong chay tran tai cac thoi diém 3h, 4h, 5h va
6h sau khi xdy ra mua so vé6i thoi ky nén 1985-1990.
Trong giai doan d6 thi héa cao (2015-2020), luu lugng
dinh va t6ng lugng dong chdy tran tai thoi diém 3h
sau khi bat ddu mua c6 thé ting 1én 1an lugt 52,21 %
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va 50,78 % so v6i giai doan nén 1985-1990. Két qua
nay khing dinh d€ gidm luu lugng dinh va thé tich
dong chdy tran cin phai gidm dién tich khong thiam,
lam ch4m dong chay trén luu vuc la rdt cin thiét.

KET LUAN VA KIEN NGHI

Két qua nghién ctiu cho thdy dién tich bé mit khong
thim gia ting lién tuc tii 1985 dén 2020 va tac dong
manh mé tinh chét dong chay tran phat sinh do mua
trén luu vic NL-TN. Khi dién tich bé mit khong thim
tang 1én 75,8 % (2015-2020) c6 thé lam gia ting 52,21
% dinh dong chay tran va 50,78 % tong luu lugng dong
chay tai thoi diém 3h sau khi xdy ra mua so véi thoi
ky nén 1985-1990. Thoi gian tap trung nudc gidm khi
dién tich khong thidm ting lén. Thoi gian tap trung
nudc giai doan 2015-2020 gidm khoang 30 phut so véi
thoi ky 1985-1990. Két qua nghién ctiu nay gop phan
vao quan ly rai ro ngap lut, quy hoach va quan ly do
thi tai TPHCM.

Han ché ctia m6 hinh m6 phong la thiéu s6 liéu thuc
do d€ kiém chiing d6 chinh xdc mo6 hinh. Tuy nhién
trong nhién ctiu nay so sinh khong thd nguyén dugc
ap dung dé€ danh gid méi quan hé ty 1¢ bé mat khong
thdm va ty 1é gia ting téng lugng dong chay, dinh dong
chay va thoi gian tip trung nude. Trong thdi gian sdp
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Hinh 8: Quan hé giita % gia tdng luu lugng dinh va téng lugng dong chay tran theo % gia tang dién tich khong

tham cta luu vuc NL-TN so véi thai ky nén 1985-1990

t6i, cac dot do dac sé dugc tién hanh d€ thu dugc bo
s6 liéu quan trac kiém dinh m6 hinh mua - dong chay
tai TPHCM.

LOI CAM ON

Nghién ctiu nay dugc tai trg bsi S6 KH&CN TPHCM
trong khuon khé dé tai “Dé xudt cac giai phép tri
nudc mua goép phan quan ly ngap lut bén viing cho
TPHCM duéi tic dong cua téc do do thi hdéa va
bién d6i khi hiu” theo hgp dong s6 96/2020/HD-

QPTKHCN.

XUNG DOT LOI iCH

Nhoém tac gia xin cam doan rang khong c6 bat ky xung
dot lgi ich nao trong cong bé bai bao nay.

DPONG GOP CUA CACTACGIA

Chau Nguyén Xuan Quang dong vai tro dinh hudng
y tudng, 1én ké hoach nghién ctu, viét chinh va chinh

stia ban thao.
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Ngo6 Ngoc Hoang Giang dong vai tro thuc hién mo
phong mua dong chay va hé trg viét ban thao.

Pham DPing Manh Héng Luén déng vai tro thuc hién 5
giai doan anh vién tham va hoé trg viét ban thao.

Phan Quang Hung, Nguyén Thi Hoa dong vai tro tdng
hop, xti Iy dii liéu m6 hinh EPA-SWMM va ban do. a.

TAILIEU THAM KHAO

1. Paul MJ, Meyer JL. Streams in the Urban Landscape. In: Urban
Ecology [Internet]. Boston, MA: Springer US;p. 207-231. Avail-
able from: http://link.springer.com/10.1007/978-0-387-73412-
5_12.

2. McGrane SJ. Impacts of urbanisation on hydrological and wa-
ter quality dynamics, and urban water management: a review.

SI154

Hydrol Sci J [Internet]. 2016 Oct 2;61(13):2295-311;Available
from: https://www.tandfonline.com/doi/full/10.1080/02626667.
2015.1128084.

. Feng B, Zhang Y, Bourke R. Urbanization impacts on flood risks

based on urban growth data and coupled flood models. Vol.
106, Natural Hazards;2021:613-627. Available from: https://doi.
0rg/10.1007/s11069-020-04480-0.

Rossman LA. STORM WATER MANAGEMENT MODEL USER'S
MANUAL Version 5.1. Natl Risk Manag Lab Off Res Dev
United States Environ Prot Agency, Cincinnati, Ohio [Inter-
net]. 2015;(September):352;Available from: http://nepis.epa.
gov/Exe/ZyPDEF.cgi?Dockey=P100N3J6.TXT.

. Zha Y, Gao J, Ni S. Use of normalized difference built-up

index in automatically mapping urban areas from TM im-
agery. Int J Remote Sens [Internet]. 2003 Jan 26;24(3):583-
94;Available from: https://www.tandfonline.com/doi/full/10.
1080/01431160304987.


http://link.springer.com/10.1007/978-0-387-73412-5_12
http://link.springer.com/10.1007/978-0-387-73412-5_12
https://www.tandfonline.com/doi/full/10.1080/02626667.2015.1128084
https://www.tandfonline.com/doi/full/10.1080/02626667.2015.1128084
https://doi.org/10.1007/s11069-020-04480-0
https://doi.org/10.1007/s11069-020-04480-0
http://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P100N3J6.TXT
http://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P100N3J6.TXT
https://www.tandfonline.com/doi/full/10.1080/01431160304987
https://www.tandfonline.com/doi/full/10.1080/01431160304987

Tap chi Phdt trién Khoa hoc va Céng nghé - Science of The Earth & Environment, 5(511):51147-S1155
8 Open Access Full Text Article Research Article

Effects of urbanization on rainfall - runoff relation : A case study in
Nhieu Loc - Thi Nghe basin, Ho Chi Minh City

Chau Nguyen Xuan Quang'"*, Ngo Ngoc Hoang Giang', Pham Dang Manh Hong Luan?, Phan Quang Hung3,
Nguyen Thi Hoa'

TOM TAT
Impervious surface area is one of the key parameters that profoundly affect the rainfall-runoff re-
o o lation in urban basin. This study aims to assess the effects of the urbanization-induced increase in
Use your smartphone to scan this impermeable surface area on runoff characteristics for the case study in the Nhieu Loc — Thi Nghe
QR code and download this article basin (NL-TN), a high urbanization density area, located in the center of Ho Chi Minh City (HCMC).
LANDSAT image data was used to determine the impervious surface area from 1985-2020. The
EPA-SWMM model was used to simulate the rainfall-runoff relationship in the study basin. Remote
sensing data showed that the impermeable area of the NL-TN basin gradually increased from 45,7%
(1985-1990) to 75,8% (2015-2020). The simulated results of the rainfall-runoff relation for the 5- year
design rainfall period showed that increasing the impervious surface area increases both the peak
discharge and the total volume of runoff, but reduces the concentration-time of runoff. In the pe-
riod of high urbanization (2015-2020), peak discharge and total volume at 3h after occuring rainfall
increased by 52,21% and 44,92% respectively, but the concentrated time decreased by 30 minutes
compared to the low urbanization period (1985-1990). The findings of the research can support
flood risk management and urban planning -management in Ho Chi Minh City.
'Department of Hydrology and Water Tu khoa: EPA-SWMM, Nhieu Loc - Thi Nghe Basin, Ho Chi Minh City, Overland flow in urban area,
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