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- DANH GIA TAC PONG CUA MOT SO
YEU TO TU NHIEN VA NHAN SINH PEN NGAP LUT
THANH PHO HO CHIi MINH

Huynh Luu Trung Phung', Nguyén Ky Phung!, Lé Thi Hién?

Tém tat: Thanh pho Ho Chi Minh (Tp. HCM) ¢é hé thong séng rach day ddc, rat thudn loi cho
giao théng thity va canh quan séng nuwée, nhung lai ¢6 tré ngai l6n vé ngdp va tiéu thodt nude. Pdy
la mét dé thi thwong xuyén bj tac dong ciia triéu cwong, mira I6n vao mita mira, hé thong thodt nuée
lac hdu dang trong qud trinh cdi tao khién ngdp lut thuong xay ra trén dién réng. Tinh trang nay
@dy nhiéu thiét hai dén doi song, ciia cdi, sinh hoat ciia nguwoi dan ciing nhw dnh hieong dén qua trinh
phat trién kinh té - xa hoi ciia thanh pho. Dé c¢é cdi nhin tong quan trong nhitng niam gan day, Bai
bdo da danh gida chi tiét cdc yéu t6 t nhién (mua, triéu, nwée bién dang) va cdc yéu té nhan sinh
(nhdn manh vdao qud trinh do thi héa) dén van dé ngdp lut cia thanh phé. Két qua phan tich da cho
thdy dwoc nguyén nhén chinh la do mwa vieot tan sudt xudt hién ngay cang nhiéu, triéu ngdy cang
ddng cao dwoi tdac dong cua bién déi khi hédu va téc dé dé thi héa cia khu vuc nghién ciru qua nhanh
ciing nhie viée quy hoach hé thong cong thodt nwée chiea phit hop véi diéu kién hién tai. Két qua ciia
nghién civu ciing da gop phan lam co sé dé xudt mét sé giai phdp hé tro gidi quyét tinh trang ngdp

ung tai Tp. HCM.

T khoa: Ngdp lut, Triéu cuong, Bién doi khi hdu, D6 thi héa.

Ban Bién tap nhan bai: 12/06/2019 Ngay phan bién xong: 12/07/2019 Ngay dang bai:25/08/2019

1. Mé dau

Thanh phé H6 Chi Minh (Tp. HCM) nim
trong ving chuyén tiép giita mién Dong Nam Bo
va Pong bang song Ctru Long véi dia hinh thap
dan tir Bic xuéng Nam va tir TAy sang Dong.
Hon nira, thanh phé nam trong ving anh hudng
cua triéu trong thoi ky gié mua Tay Nam (tur
thang 5 t61 thang 11) va chiu anh hudng 16n tir
tac dong cuia bién d6i khi hau nhat 1a khi nudc
bién dang cao. Vi vi tri nam ¢ ving ha luu song
Sai Gon - Pong Nai, giap bién Pong va voi
khoang 60% dién tich c6 cao do tu 1,5 m tré
xudng nén thanh phd thudng xuyén phai dbi dién
v6i van d& ngap, dic biét mdi khi tridu cudng
dang cao néu khong c6 giai phap phong chong
hiéu qua. Ngoai ra, theo trung tdm chéng ngap,
cbt nén ctia kha nhidu vi tri ctia thanh phd khong
ddng déu cung v6i hé thdng thoat nudce bi tic
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nghén lau dang tao ra nhitng rao can kho khan
cho chuong trinh chdng ngap trong nhiéu nim
qua. Méac du la mdt trong nhiing trung tam van
hoéa, gido duc quan trong ciing nhu dong vai tro
1a kinh té mili nhon ctia ca nudc, thé nhung Tp.
HCM lai phai d6i dau v6i vin dé ngap lut trong
nhiing nam gf?ln day, anh hudng dén hinh anh
cling nhu vé dep cta thanh phd.

Theo thdng ké so sanh cac diém ngap ning do
triéu cuong cua trung tdm chéng ngap, vao nim
2008, thanh phd ¢ 95 diém ngap nang do triéu va
6 xu hudng giam dan tir nam 2009 - 2011 1an luot
13 40, 26, 10 diém. Thé nhung dén nim 2013,
mic du di xtr 1y duge 9 diém ngap nhung lai phat
sinh thém dén 21 diém ngap mai [4].

Hon nita, trung tdm Quan Iy nudc va Bién
Po6i Khi Hau tai Trung tdm Diéu hanh chuong
trinh chdng ngap nudc thanh phd véi chu dé Quy
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hoach tich hop dé kiém soat ngap Tp. HCM da
¢ dé cap dén van dé dién bién muc nudc co xu
hudng tang lién tuc. Muc nudc tai tram Phu An
trudc day chi & khoang 1,2 - 1,3m nhung dén
ndm 2012 da 1én dén 1,5m va tham chi cham dén
mirc 1,6m dan dén cac cong trinh chéng ngap s&
bi lac hau.

Vén dé nay da dugc ngudi dan Thanh phd,
cac nha khoa hoc va chinh quyén hét strc quan
tam, du tu, nghién ctu nham tim ra giai phap
giam ngap cho Thanh phd. Hién nay, Thanh ph
dd va dang co rit nhiéu cong trinh dugc chinh
quyén dau tu xay dung phuc vu cong tac chong
ngap, cac cong trinh nay di phan nao phat huy
duogc tac dung nhung van chua hoan toan khéc
phuc duoc van dé ngap ctia Thanh phd. Khi trién
khai xdy dung cac cong trinh chdng ngap theo
quy hoach dugc phé duyét, thuc té phat sinh
nhitng vin dé nhu sau: Thiéu kinh phi dé thuc
hién hoan tit cac cong trinh theo quy hoach; Tdc
d6 d6 thi héa nhanh chong va khong kiém soat
duoc, dan dén kénh rach ciia Thanh phé bi san
14p; Anh hudng ciia bién d6i khi hau; Y thirc ciia
nguoi dan trong vi¢e bao vé moi trudong, xa rac
thai khéng dung quy dinh gop phan giy tic
nghén hé thong thoat nudc; ...

Pé lam sang t6 nhitng van dé trén, Bai bao da
dya vao nhiing sb lieu quan tric thuc té dé danh
gia phan tich nhiing nguyén nhan chinh gay ra
ngap, tir d6 1a co s& dé xuat mot s6 giai phap hd
trg chéng ngap tai Tp. HCM.

2. Khu vue nghién ciru

Nam & mién Nam Viét Nam, khu vuc nghién
ctru cach Ha Noi 1.730km theo duong b, trung
tam thanh phd cach bd bién Pong 50km theo
duong chim bay.

V6i vi tri tam diém cua khu vigc DPéng Nam
A, Tp. HCM 1a mot dau mdi giao thong quan
trong vé ca duong bo, dudong thiy va dudng
hang khong, ndi lién cac tinh trong ving va con
la mot ctra ngd quéc té.

bia hinh khu vuc nghién ciru co thé chia
thanh 3 tiéu ving nhoé nhu sau:

- Vung cao nam ¢ phia Bac - Pong Bac va
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mot phan Tay Bic (thude Béc huyén Cu Chi,
DPéng Bic quan Thu Ptc va quan 9), voi dang
dia hinh lugn song, d6 cao trung binh 10 - 25m
va xen k& c6 nhitng ddi go do cao t6i 32m, nhur
d6i Long Binh (Quén 9).

- Vung thap triing ¢ phia Nam-Tay Nam va
Pong Nam thanh phd (thude cac quan 9, 8, 7 va
céc huyén Binh Chanh, Nha Bé, Can Gio). Ving
nay c6 do cao trung binh trén dudi Im va cao
nhét 2m, thép nhat 0,5m.

- Viing trung binh, phan bd & khu vic Trung
tam Thanh phé, gém phén 16n ndi thanh cii, mot
phﬁn cac quan 2, Tha Puec, toan bo quan 12 va
huyén Hoc Mon. Vung nay c6 do cao trung binh
5-10m.

Pham vi nghién ctru dugc trinh bay nhu hinh 1.

PHAM VI NGHIEN CUU TP. HCM
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 Hinh 1. Khu vuc nghién ciru

3. S0 liéu va phwong phap nghién ciru

3.1. 86 li¢u

S6 liéu dung dé phan tich danh gia bao gdm:

+ 86 lidu mua cac tram tai Tp. HCM (giai
doan 1986 - 2014) dé danh gia tan suat xuat hi¢n
cac tran mua lon;

+ Muc nudce (1980 - 2015) tai cac tram Phu
An, Nha B¢, Viing Tau phuc vu danh gia xu the
bién doi muc nudc [3];

+ Ban db st dung d4t caa TP. HCM phuc vu

TAP CHi KHI TUQNG THUY VAN
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danh gia qua trinh do thi hoa tai khu vuc nghién
ctru [2].

3.2. Phwong phdp nghién ciru

Phuong phap thu thap va phan tich cac sd
li¢u, dir liéu trong qua khu la phuong phap
chinh trong bai bdo. Nghién ctu su dung
phuong phéap tong hop phan tich s6 lidu két hop
v6i hé thong thong tin dia 1y (GIS) xay dung,
danh gia cac loai ban d6 phan loai db thi - phi d6
thi, ban dd mat nude va khong phai mét nudc.

4. Két qua phan tich, danh gia

Tp. HCM duoc bao boc bai 3 hé théng song

Déng Nai, Sai Gon, Vam C9, ¢ nhiéu cira xdm
nhap nude vao Thanh phd. Két qua phén tich
cho thdy cac nguyén nhén chinh ngip ¢ Tp.
HCM la do mua, triéu, myuc nudc dang, td hop
mura két hop triéu cuong, lii thuong ngudn va sy
phat trién d6 thi hoa.

4.1. Do muwa

a. Xu thé bién dbi luong mua

Xu thé bién ddi lugng mua nam tram Céan
Gio0, tram Tan Son Hoa qua cac giai doan dugc
thé hién nhu hinh 2 va hinh 3.

Xu thé bién @éi lwgng mwa nim tram Can Gi& qua cac giai doan
¥ = 25,336x - 49629

1600
1500
1400
1300 +
1200
1100
1000 -+

Lugng mura (mm)

1Y =18,911x/- 36831

1990 1945

y = 20,05¢ - 38996
2000 2005 2010 2015

——Giai doan 1986 - 2014

= = Giai doan 1986 - 2005

— Giai doan 2005 - 2014 ]

Hinh 2. Xu thé bién doi heong mua nam tram Can Gio qua cdc giai doan

2400 +

Xu thé bién dbi lwrgng mwa nam tram Tan Son Hoa qua cac giai doan

2300 FM

2200 1'“'- i

2100 [1 ) I
e il A
1 W e W 11 O 1 W o
E 700 N FTV T Al ' E K T ___,_‘ e ————
3o A . A = B . W A WA A
= 4500 - ll1L [ \VJI v

o I —— e ——

j:i I ILV_=_'§-6_854_,"_°_1§195‘I \} ly = 12,499x - 23366

1985 1990 1995

2000 2005 2010 2015

| —— Giai dogn 1986 - 2014

= = Giai dogn 1986 - 2006

— -Glal dogn 2005 - 2014 |

Hinh 3. Xu thé bién doi lwong muwa tram Tan Son Hoa qua cdc giai doan

Két qua phan tich, théng ké s6 liéu cho thay:
- Giai doan 1986 - 2014: Lugng mua trung
binh ¢ xu huéng ting tai tram Can Gid
(25,3mm/nam) va giam tai tram Tan Son Hoa
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(téc 46 giam khoang 2mm/nam).

- Giai doan 1986 - 2005: Lugng mua trung binh
¢6 xu hudng tuong déng véi giai doan tong, ting
& tram Can Gio va giam ¢ tram Tan Son Hoa.
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- Giai doan 2005 - 2014: Nhitng nim gan dy,
hau nhu lwong mua déu c6 xu hudng ting, toc
d6 ting & khoang 20mm/ nam (tram Can Gid) va
18.5mm/nam (tram Tan Son Hoa).

b. Mua 16n vuot tan sudt thiét ké

Theo Quy hoach tong thé thoat nuée Tp.
HCM dén nam 2020 Ban hanh kém theo Quyét
dinh s6 752/QD-TTg ngay 19 thang 6 nam 2001
ctia Thu tudng Chinh phu, tan sut thiét ké hé
thong thoat nudc twong tmg vi mua cé vii luong
trong 3 gio 1a 95,91mm (kénh, rach); 85,36mm
(cong cap 2); 75,88mm (cong cip 3), muc nude
triéu +1,32m.

Theo s6 liéu thong ké trong vong 40 nim:

- Nam 1962 - 2001: Xuét hién 09 tran mua
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trén 100mm

- Nam 2002 - 2014: Xuét hién 29 trin mua
trén 100mm. Trong do6 riéng tur 2011 - 2014 da
¢6 12 tran mua trén 100mm 1am qué tai hé thong
thoat nudce [5].

4.2. Do triéu

Ché d6 triéu ctia tuyén song Sai Gon thé hién
& hinh 5 cho thdy tram Dau Tiéng sau chan dap
cb mat cat song nho nén kha phu thudc vao dong
xa tran ciia hd Dau Tiéng, tai tram nay c6 chan
va dinh cua myc nude 1én kha cao (H= 478cm
khi xa vai luu lugng 1a 600m?*/s vao nam 2000)
anh huong trén séng Sai Gon dén gan ctra Lang
The (huyén Cu Chi).

S6 lan

Hinh 4. Tan sudt xudt hién mua trén 100mm

Hinh 6 thé hién muc nudc dinh tridu, chan
triéu va duong xu thé twong tmg cta 7 tram co
ban (Thoi ky 1990 - 2011):

+ Muc nuée dinh tridu: & cac tram déu co xu
hudng tang trong thoi ky gan ddy, dic biét ting
cao nhét 1a cic tram Bén Lirc, Phtt An, Thu Dau
Moét, Nha Bé déu c6 hé sb duong xu thé cao hon
1. Trong khi Tram bién Viing Tau hé s6 ting chi
0.1829.

+ Muc nudc chén triéu: Trén cac tram & khu
vuc gitra cua ha du va ra dén Bién nhu Phu An,
Nha Bé, Viing Tau myc nude thip nhat co xu
huéng rat xudng thap hon va hé sé duong xu thé
am (<0) nhét 1a tram Nha Bé vé6i hé s6 goc
duong xu thé 13 a = -1.6776) thé hién ro sy rat
sdu ctia myc nudc thap nhat hang nam trong thoi

ky nay.

Thanh phd H6 Chi Minh chiu anh huéng truc
tiép cua thity tridu xam nhdp tir Bién Pong thong
qua hé thong song Sai Gon - Pong Nai va song
Vam Co DBong.

Trong 27 nam (tir 1980 dén 2007) lién tuc
dinh triéu duy tri & mutrc dudi bao dong I1I (+1,50
m) tai tram Phu An. Tuy nhién, tir nim 2008 dén
nim 2010 dinh triéu & muc cao trén bao dong
cAp III va cham murc +1,68m (vuot bao dong 111
0,18m) vao nim 2013 va nim 2014. S6 ngay
triéu c6 muyc nudc tir 1,50m tré 1én ngdy cang
xudt hién nhiéu hon (trong 04 nam tir 2011 dén
2014 d3 xuét hién 76 lan, tang 506,67% so voi
15 1an xuét hién trong 04 nam tir 2006 dén 2010)
(Hinh 7).

TAP CHi KHI TUQNG THUY VAN
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BIEN TRINH MU'C NU'O'C Hmax, Hmin, Htb THANG TAI CAC MAT CAT
TUYEN VUNG TAU-NHA BE-PHU AN- THU DAU MQT
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Hinh 5. Biéen trinh myc nuwoc thang tqi cac mat cat tuyén
Viing Tau - Nha Be - Phu An - Thu Dau Mot
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Hinh 6. Bién trinh mirc nueée dinh (Huax ) va (Hwin ) cc tram co ban ha du séng Pong Nai

4.3. Anh hwong mue nwéc ding

Theo s6 liéu myc nude thong ké trong 35 ndm
(tir nam 1980 - 2015) tai tram Pht An cho thiy
muc nude cuc dai, trung binh va cyc tiéu déu co
xu thé tang (Hinh 8).

TAP CHI KHI TUQNG THUY VAN

Hinh 9 thé hién rd bién dong ctia myc nudc
cuc dai tai tram Phii An, muc nudc c6 xu thé
tang ¢ ca hai giai doan 1980 - 1999 va 2000 -
2015, tbc do tang manh (1.8mm/ nam) vao thoi
ky sau.
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Biéu @b dinh triéu va thn sudt xuit hién
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Hinh 7. Biéu do dinh triéu va tan suat xuat hién
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Hinh 8. Xu thé bién doi mrc nuée (cm) tram Phii An giai doan 1980 - 2015

Xu thé mue nude cuc dai tram Pha An
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Hinh 9. Xu thé bién déi muc nudc cuc dai (cm) tram Phu An giai doan 1980 - 2015
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4.4. Té hop mura két hop triéu cwong

Trong thoi gian tir nim 2007 tré vé trude, rat
it xuat hién t6 hop bat loi mua 16n xuat hién cing
lac triéu 1én cao, nhung trong 04 nim gan day
(2011 - 2014), t6 hop bat lgi mua két hop tridu
cuong xuat hién nhiéu hon va mua dién ra trén
dién rong so vdi cung ky cac nam trude (tir nam
2008 dén 2010 chi xuat hién 03 lan t6 hop bt
loi, nhung tir nam 2011 dén 2014 xuat hién 17
1an, tang 466,67%).

4.5. Lii thwong nguon

Thanh phé HS Chi Minh niam ha du séng Sai
Gon va Dong Nai nén chiu anh huéng xa 1ii truc
tiép ciia HO Dau Tiéng (thugng ngudn song Sai
Gon) va HO Tri An (thugng ngudn séng Dong
Nai). Ngoai ra, thanh phé con chiu tac dong cia

1d tir hé thong song Mé Kong thong qua song
Vam Co Pong. Nam 2000, hd Dau Tiéng xa li
v6i luu lugng 600m?/s va nam 2008 xa o voi luu
lugng 400m?/s da gy ngap nhitng noi co cao
trinh thép thudc dia ban huyén Cu Chi, Binh
Chanh, Hoc Mo6n va Quan 12.

4.6. Do thi hoa

Hién nay Tp. HCM c6 13 quan ndi thanh, 6
quan méi va 5 huyén ngoai thanh. Viéc diéu
chinh cac don vi hanh chinh va thanh Iap cac
quan qua tig thoi ky 1a diéu minh chtng cho
tién trinh d6 thi hoa dién ra téc do cao & Tp.
HCM. C6 thé nhin thay kha rd viéc hinh thanh
khu d6 thi cling nhu khu d6 thi héa trude va sau
thoi gian nam 1997 qua bang 2.

Bang 1. Toc do bién doi (cm/nam) muwc nwée tram Phii An qua cdc giai doan

Tram lgégl_d;’g; Giai doan 2000 - 2015
Cuc tiéu 0,816 1,047
Trung binh 0,174 0,740
Cuc dai 0,420 1,820

Bang 2. Phdn khu do thi va do thi hoa o Tp. HCM

Phan khu  Khu vuc Khoéng gian Tén quan
Truoce 1997
1,3,4,5,6,10,11, Pha
1 DAth' 8 A~ A-th\h 9~y o9V b 9
o thi quan nQ1 than Nhuan
5 Khu do 4 qudn ven 8, Tan Binh, Go Vép
thi hoa quan v va Binh Thanh
Sau 1997
. 1,3,4,5,6,8,10,11, Phu
12 quan ndi thanh cii . . u
142 Dothi  valquintichtyTan . uan, TanBinh, Go
: V, qu; Vép, Binh Thanh, Tan
Binh cu ,
Phu
5 quAn méiva 1 qua
; Khu do té::l;ll i‘; ?mé‘r’lth?Ean Quan 2,7,9,12, Thii
thi hoa s Pic, Binh Tan

Chanh
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Hinh 11. Phdn bé khéng gian dé thi khu viee Tp.HCM nam 2000 - 2009
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Céc ban do phan b khong gian d6 thi (Hinh
10 - 11) cho thiy tir nam 1988 dén 2000, khu
giita TPHCM gdm 19 quan va 2 huyén phat trién
manh theo huéng tap trung mé rong ¢ khu vuc
phia Béc thanh phd, noi dit cao va khong bi anh
hudng boi triéu cuong, dac biét 1a doc theo cac
truc 10 chinh ¢ khu vuc ngoai thanh. Tuy nhién

tr nam 2000 dén nay thanh phd bat ddu mo
xudng phia Nam va phia Péng ciing v6i sy mo
rong trén cac hudng.

Béng 3 cho thay dién tich dat d6 thi tinh dén
nim 2014 chiém ti 18 43,3 % gan 1/2 dién tich
n6i d6 cii TPHCM va ting gap hon 3 14n so véi
nam 1988.

Bdng 3. Dién tich dat dé thi thay doi theo cdc nam qua phan tich anh vién tham so véi 1988

Nam  Diéntichdothi(km?) Ty 1¢ (%)dién tich so véinam 1988
1988 170,6526 100
2000 351,4059 2059
2009 4693284 275,1
2014 561,6045 329,1

Sy ting trudng dién tich dit do thi cac nim so v&i nam 1988 duoc thé hién nhu Hinh 12:
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Hinh 12. Biéu dé tang truong dién tich do thi cdc nam so véi 1988

Tang truong dién tich khong gian do6 thi khac
nhau theo chu ky cua anh v¢ tinh quan sat. Trong
do giai doan 2009-2014 c6 do tang trudng cao

nhét, chimg t6 giai doan nay c6 sy bung nd do thi
hoa déng ké vé mit ting truong dién tich dit xay
dung chi trong vong 5 nam

Bdng 4. Dién tich dat dé thi TPHCM thay doi qua cdc giai doan

Dién tich (km?)
1988 -2000 2000 - 2009 2009 - 2014
Khéng d6 thi 1695,2274 1528,1496 1417,5306
D6 thi mat di 61,3035 110,4588 127,6479
Do thi mo rong 242,0568 228,3813 220,0131
Do thi gilt nguyén 109,3491 240,9471 341,4591

Xét vé phan bd khong gian, ké tir nim 1988
dén 2014, d6 thi phat trién tir cac quan ndi thanh
cll, mo rong dan ra céc quan méi dén céac huyén
ngoai thanh. O cac khu vuc ngoai thanh da va
dang moc 1én cac khu d6 thi mdi va xu hudng

TAP CHI KHI TUQNG THUY VAN

lap day dan theo thoi gian.

Ty 18 dién tich mat nuge Tp. HCM thay doi
qua cac nam tir phén tich anh vién tham duogc thé
hién qua Hinh 13:
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Hinh 13. Biéu do suy giam dién tich mat nuwoc vung tring, dam lay qua cdac nam

Bién dong dién tich mat nudc theo thoi gian
qua cac giai doan nam khac nhau nhu Hinh 14,
v6i dién tich phi mit nude ting dan theo céc giai

doan nam, dién tich mat nudc bi san lép thay thé
bang dat tréng hodc db thi.

g 2000
5 1600
; 1200
& 800
=
400
1988 - 2000 - 2009 -
2000 2009 2014
@ Phi méat nude 1472.203 1555.156 1652.2605
MMt nuéc mat di 172.9179 153.0153 93.3318
M Mat nudc mo rong 102.4218 89.9649 55.1862
H Nguyén mat nudc 360.3942 309.8007 305.8722

Hinh 14. Biéu dé bién dong dién tich khéng gian mdt mede qua cdc ndm

5. Két luin

Két qua nghién ctru cho thiy:

+ Trong vong 40 nam (1962 - 2014) xuét
hién 29 tran mua trén 100 mm. Trong d6 riéng tir
2011 -2014 da c6 12 tran mua trén 100 mm lam
qua tai hé thdng thoat nudc.

+ Khi triéu vuot dinh 1,5 m, phén 16n dién
tich (2/3) Thanh phd bj anh huong triéu cudng.

+ Hién nay, dan s6 ctia Thanh phd ting dén
10 triéu nguoi do d6 hé théng thoat nudc khong
thé tai duoc luong nudc thai hon gap 4 1an so véi
thiét ké.

Theo phan tich chi ra ring nguyén nhan chinh
gy ngap ung cho thanh phé H6 Chi Minh 1a do

diéu kién bit loi cua tu nhién (mua, tridu, ...) va
cac van dé trong cong tac quan 1y gay nén hé
thong thoat nudc qué tai. Hién nay, Thanh phd
chi tap trung vao 2 du 4n chdng ngap va chua
quan tim dén nhimg giai phap khac co thé gop
phan han ché tinh trang ngap tng. Do d6, bén
canh viéc tiép tuc xdy dung cac cong trinh chong
ngap theo quy hoach da dugc phé duyét, Thanh
phd ¢6 thé xem xét mot sé giai phap hd trg trong
diéu kién hién nay nhu phuc hdi hé thong kénh
rach, phuc hdi mang xanh cho Thanh phé va
giam dan dién tich bé tong hoa, xay dung hd diéu
tiét va tim cac giai phap k¥ thuat giam muc nudc
triéu va giam tac dong xam nhap man.
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Hinh 15. Phén bé thay doi mdt nuwéc Tp.HCM giai doan nam 1988 - 2014
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IMPACT ASSESSMENT OF SOME NATURAL FACTORS AND HUMAN TO URBAN
FLOOD HO CHI MINH CITY

Huynh Luu Trung Phung', Nguyen Ky Phung', Le Thi Hien?
"Department of Science and Technology, HCMC
Institute for Computational Science and Technology

Abstract: Ho Chi Minh City has a dense network of canals, which is very favorable for water
transportation and water landscape, but there are major obstacles to flooding and drainage. This
is an urban often affected by spring tide, heavy rain during the rainy season, outdated drainage sys-
tems are undergoing renovations causing flooding usually occurs on a large scale. This situation has
caused much damage to life, wealth and lives of people as well as affect the socio-economic devel-
opment of the city. To get an overview in recent years, the article gave a detailed assessment of nat-
ural elements (rain, tides, sea level rise) and human factors (emphasis on the process of
urbanization) to the city flooding problems. The analysis results have shown that the main reason is
the increasingly appearance of excess rainfall and rising tide under the impact of climate change,
rapid urbanization speeds as well as the city inappropriate sewer system planning to the present
development conditions. The results of the study also contributed to the basis of proposing a num-
ber of solutions to support the flooding situation in Ho Chi Minh City.

Keywords: Flood, Spring tide, Climate change, Urbanization.
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