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Tém tit: Thanh phd H6 Chi Minh (TP.HCM) duoc x4c dinh 1a trung tam kinh té, trung tm
giao dich qudc té va du lich cua nude ta v6i qua trinh d6 thi hoa nhanh kéo theo nhiéu hé
luy vé co sd ha téng, trong do van dé ngap lut do6 thi 12 mot trong nhitng van dé nhuc nhdi
nhat. Luu vue Nhiéu Loc—Thi Nghé thude 7 quan ctia TP.HCM 1a mdt trong nhiing noi co
mirc d6 ngap cao. Nghién ctru di tmg dung M6 hinh SWMM dé mé phong qua trinh san
sinh dong chay tir mua va qua trinh tiéu thoat nudc mua trén luu vue, tir d6 dé xuét cac giai
phap giam ngap. Két qua nghién ctru cho thay giai phap ho diéu hoa co tinh hiéu qua hon
s0 vO1 giai phap cai tao mat phu do thi. Cac kich ban cho thdy chi v6i 186 ha dién tich hd
diéu hoa c6 thé co ban x6a ngip cho khu vuc Vian Thanh thudc luu vuc Nhiéu Loc — Thi
Nghe.

Tir khéa: Ngap lut d6 thi Thanh phd H6 Chi Minh; M6 hinh SWMM.

1. M& dau

Véi vi tri dia 1y va diéu kién tu nhién twong d6i thuan loi, TP.HCM duogc xéac dinh 1a
trung tdm kinh té, trung tdm giao dich qudc té va du lich ctia nudc ta 1a ddu mdi giao théng
thuan loi dé giao luu khu vuc phia nam, trong nuéc va quéc té. Song con ton tai nhiéu bt
cap, ma bat cap 16n nhat 13 tinh trang ngép, lut & thanh pho Nhiéu nim qua, TP.HCM da dau
tu nhiéu tién ctia va cong strc cho van dé nay nhu: nang cp hé théng thoat nuéce thanh phd,
khoi thong hé théng kénh rach, gop phan thoat nudc va lam dep, trong sach mi trudng thanh
phé. Song, thuc té tinh trang ngap lut cang lan rong. Nhiéu nim qua, cac cong trinh xay dung
cht yéu nang c6t xay dung 1én hang mét dé vi ho so tinh trang ngap lut khé cho viéc kinh
doanh. .. va thuc té d6 d3 tao ra tinh trang do thi nay dd nude vao do thi kia, cac do thi ngan
can nhau trong viéc thoat nude va xay ra tinh trang “cang chéng cang ngap” [1].

Xét veé dleu kién dia hinh: Nhin chung, TP.HCM c6 dia hinh tuong dbi bang phang va
thap v&i mot sb g0 trién phia Tay-Bac va Pong—Bic, d6 cao mit dat c6 xu huéng giam dan
tir phia Tay—Béc vé phia Nam va Dong Nam. Khu vuc c6 dang go trién lwon song phan bd
16n & cac huyén: Cu Chi, Héc Mén, phia bac quan Thu Pirc, quan 9, phia bac huyén Binh
Chanh. Cao d6 tir 4-10 m chiém khoang 19% téng dién tich; vung c6 d0 cao trén 10m chiém
11% tong dién tich. Khu vuc dia hinh dang thap phan bd ¢ noi thanh phd, phan dét cta huyén
Hoc Mon, quan Thu Dire nam doc theo séng Sai Gon va phan phia nam huyén Binh Chanh.
Cao d6 thay ddi tir 2-4 m chiém khoang 15% dién tich. Khu vyc dia hinh dang triing thép tao
thanh mot vét kéo dai tir phia nam huyén Cu Chi (xa Thao My, Tam Tan vong vé phia tay tir
Binh Chanh (doc kénh An Ha, L& Minh Xuan, Tan Nhat, dén phia nam huyén Nha Be, Can
Gid va dong nam huyén Binh Phuéc, huyén Binh Chanh). Cao do tir 02 m chiém khoang tir
55% dién tich dét (cao do Quéc gia).
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Xét vé diéu kién thiy van: Nam & ving luu vuc hé thdng song Pong Nai-Sai Gon, ché
do thuy van-thuy lyc cua kénh rach, song ngoi khong nhing chiu anh hudng cua dia hinh
thanh phd (phén 16n thap dudi 2 m) chiu anh hudng cta ché d6 ban nhat triéu bién Pong ma
con chiu tac dong rat rd nét cua viée khai thac cac hd bac thang ¢ thuong luu hién nay va
trong twong lai nhu cac ho chtra Tri An, DAu Tleng, Thac Mo...

Hé théng song rach chéng chit véi téng chiéu dai 7.955 km; téng dién tich mat nudc
chiém 16%; mat do dong chay trung binh 3,80 km?... Nhu vy phan dia hinh thip triing c6
dd cao dudi 02 m va mit nude chiém 61% dién tich tu nhién, lai ndm trong vung cura song
v6i nhidu cong trinh diéu tiét 16n ¢ thuong ngudn nén nguy co ngap tng 16n [1].

Vé luong mua: Téng lwong mua trung binh TP.HCM kha cao tir 1800 mm dén 2700
mm, tip trung vao 7 thang tir thang 5 dén thang 11 chiém t6i 90% lwong mura.

Vé ché d6 thay vin: Do trong nim c6 2 mua chinh mia mua va mua kho nén ché do
dong chay ¢ 2 hé théng song Sai Gon va séng Dong Nai ciing hinh thanh 2 ché d6 dong chay
tuong tng. Pong thoi do tac dong cua bién Péng nén cac song rach cta ving ndi thanh
TP.HCM chiu anh hudng triéu mét cach manh mé& va quanh nam. Triéu cuong vao mua Xuin
(cac thang 10,11,12,1 duong lich) thoi ky nay dugc tang cuong boi dong li mua mua trén
dia ban noi thanh nén triéu cuong thuong kéo dai tir thang 9 dén thang 1 duong lich [1. 2].

V& tinh hinh lan sut tai TP.HCM: Qua tong hop két qua do kiém méc do cao khu vuc
TP.HCM va cac tinh dong bang song Cuu Long nam 2014, 2015 cta Cuyc ban dd do dac va
ban do Viét Nam thudc Bo Tai nguyén Méi trudng cho thdy khu vuc TP.HCM dang dién ra
vé6i toe d6 lun 16m trén 10cm trong vong 10 nadm tai quan Binh Chanh, nam quén Binh Tén,
quan 8, quan 7, dong quan 12, tiy quan Thi Purc, bac huyén Nha Bé véi tong dién tich 239
km?Z. Ca biét c6 nhitng noi lan téi 73 cm/10 nim, tir nim 2005-2015. (Tai mdc trén sdn Trung
tam van héa Thé duc Thé thao tai phuong An Lac quan Binh Tan; 44 cm/10 nam (méc tai
san Trung tdm Y té Binh Chanh, x4 Tan Tuc huyén Binh Chanh [1,3].

Qua nghién ctru tinh hinh vé diéu kién khi hau, thuy van khu vuc TP.HCM; két qua quan
tric hién tuong lin sut, kich ban nudc bién dang tai Viét Nam; co thé néi cudi thé ky nay,
toan bo nhiing ving dat c6 do cao nho hon 4 m tai TP.HCM c6 nguy co ngap nudc va nhiing
phan dién tich xay dung khong thuan loi chiém téi 60—~70% tong dién tich ty nhién TP.HCM.

Nhiéu khu vuc cia TP.HCM c6 mit dat tu nhién thip khoang 75% dién tich c6 cao do
dudi 2 m, lai nam trong vung anh huong manh boi thuy tridu bién Dong, nén hoan toan c6
thé bi ngap khi gap dinh triéu cao. Do bién d6i khi hau, nudc blen ngay cang dang cao. ma
hau qua 1a ting nguy co gay ngap cho khu vuc TP.HCM, ca vé tan suat va mirc do [4].

bic biét, tran siéu mua vira qua ngay 25 thang 11 nam 2018, do anh hudng cua bao s6
9 (USAGI) trén dia ban Thanh phd di xuét hién mua tir lac 07gio 00 va dén 15 gio 00 phut
bt dau xuat hién mua to trén dién rong két hop voi triéu 1én. Vil luong mua 16n nhét do dugc
la 401 mm (tram Tan Son Hoa), dinh triéu do tai tram Pha An 14 +1,29 m (vao luc 18 gio 30
phut). Trong khi d6, tan suat thiét ké cong hién nay & TP.HCM dén nam 2020: Vii lugng thiét
ké v6i chu ky tran céng ddi voi tuyén cbng cap 3 1a mua 75,88 mm; tuyén cdng cip 2 1a mua
85,36 mm; kénh, rach chinh cap 1 12 95,91 mm trong 3 gid; dinh triéu thiét ké 1a +1,32 m).

Tir thyc té trén cho thay, ngdp ung nang tai TP.HCM khong chi xdy ra trong truong hop
t6 hop bat loi “Iii cao + tridu cudng + mua 16n”, ma cé thé con xay ra ngay trong trudng hop
lii+triéu binh thuong nhung gap siéu mua c6 lu’(_mg mua ngap nghé hodc vuot xa lugng mua
thiét ké hé théng cdng thoat nude do thi cia thanh phd hién tai (200 mm/tran trong vai gio).
[4].

2. Phwong phap nghién ctru

2.1. Luu viee nghién cuu

Tinh trang ngép nudce tai TP.HCM n6i chung va trén luu vue Nhiéu Loc—Thi Nghe dang
12 mot trong nhimng van dé quan tdm chinh ctia cac cap chinh quyén va nhan dan. Luu vuc
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Nhiéu Loc—Thi Nghe 1a khu vyuc c¢6 dia hinh mat dt ti nhién thip vi vdy 1a khu vuc bi ngap
thuong xuyén, vé mua kho ngap do triéu cudng, vé mua mua ngap do mua 16n hodc do mua
Kkét hop véi triéu. Riéng khu vyc quén Binh Thanh, mdt quan nam 0.

Luu vuc rach Van Thénh, phia cudi cta luu vue Nhiéu Loc—Thi Nghe¢ tinh trang ngap
lut xay ra nguy kich nhat, c6 mot bo phan dia hinh thap triing tiép giap vi ving c6 dia hinh
cao hon, véi dién tich ngép lut do triéu cuong lén td1 30-50% dién tich ty nhién. Tinh trang
ngap ung da anh huong nhiéu dén cac mat kinh té, xa hoi va méi truong cua khu vuce thém
vao d6 tinh hinh ngap dang dién bién ngay cang xau di [5].

Luu vuc Nhiéu Loc—Thi Nghé thudc khu vye trung tim kinh té, chinh tri va vin hoa cia
thanh phé H6 Chi Minh, véi dién tich 3630 ha nam trén dia ban cua 7 quan (quén 1, 3, 10,
Phu Nhuén, Tan Binh, Binh Thanh va Go Vip), s6 dan sdng trén luu vuc 1én téi 1,2 triéu
nguoi.

Rach Vin Thanh thugc kénh Nhiéu Loc—Thi Nghe chiéu dai khoang 2000 m, chiéu rong
ctia Rach khoang 15-30m. Luu vuc rach Van Thanh nim & phia Dong Béc, ven song Sai
Gon, phia cudi ciia luu vire Nhiéu Loc—Thi Nghe (quan Binh Thanh) véi dién tich khoang
200 ha, tinh trang ngap lut xay ra ¢ luu vuc nay la nguy kich nhét, voi dién tich ngap lut do
triéu cuong 1én téi 30-50% dién tich ty nhién (Hinh 1).

Hinh 1. Khu vyc Van Thanh thudc luu viee Nhi€u Loc—Thi Nghe.

2.2 Phuong phap nghién cuu

Cac bai toan khoa hoc—ky thuat thuong co thé duoc giai quyét theo ba phuong phap:
phuong phap quan sat-do dac thuc té, phuong phap mé hinh vat Iy va phuong phéap md hinh
toan. Dbi v0i bai toan thoat nudce do thi nay, phuong phap mo hinh vat ly s& rat 1a khé khin
phtrc tap, néu khong mudn noi la khong thé duogc. Vi vy trong ludn van, s& chi s dung
phuong phap mé hinh toén s6 (md hinh PC. SWMM) két hop véi cac dit liéu quan sat-do
dac thuc té. Da ¢ céac bao cdo, nghién ctru: Béo céo dac biét hitu ich do st dung SWMM
trén khu vuc do thi véi nhimng dac diém tuong tu kénh Tan Hoa-Lo Gom. Déng thoi trinh
bay lai lugng mwa va cac phan tich thay vin khac ciing nhu chi tiét vé phuong phap luin
dong chay, dugc st dung cho viéc 4p dung mo hinh SWMM ¢ TP.HCM [6]; M6 hinh tinh
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toan thoat nudc mua cho nhimg d6 thi chiu anh huong thuy tridu [7], bao céo da tinh toan
thoat nudéc mua cho nhiing d6 thi chiu anh huong thuy triéu bang mot mo hinh cé san—mo
hinh SWMM. Bén canh, tac gia cling trinh bay mot so khia canh vé thuy van d6 thi, chu yeu
theo quan diém Au-My; Nghién ctru phuong phap phan ving ngip va thoat nude do thi noi
thanh TP.HCM [&]. Nghién ctru hién trang tinh hinh ngap nudc do thi (vi tri dia ly, dia hinh,
dan sd, hé théng thoat nudc, tinh chat mat dém anh huong dén su hinh thanh dong chay, nhan
dinh vé yéu t6 mat dém). Dong thoi dd dua ra mé hinh tinh toan thuy luc hé kénh rach khu
vye ndi thanh TP.HCM (m6 hinh toan, phuong phap giai); Nghién ctru, bao cao Quy hoach
thily loi phuc vu tim kiém giai phap chdng ngép lut cho TP. HCM [9]. Trén co s6 phan tich
nguyén nhan va hién trang ngap 6 TP.HCM Ia, mua va cac t6 hop cua chung, nghién ctru da
dé xudt cac bién phap kiém soat I, kiém soat tridu nhim giai quyét bai toan chdng ung ngap
cho toan thanh phé trong diéu kién c6 1ii 1on & thuong luu va nudce bién dang trong twong lai
tir 46 dé xuat cac giai phap.

Hién nay c6 nhiéu mé hinh khac nhau dugc nghién ctru, img dung va phat trién dé phuc
vu viéc mo phong va dé xuét cac giai phap chdng ngap do thi trén thé gisi, trong d6 phai ké
dén: moé hinh toan nhu: Pervious and impervious runoff in urban catchments. Mua va nhiing
d6 sau 16p nudce chay tran dugce kiém tra cho 763 tran bdo trong 26 luu vyce d6 thi ¢ 12 quéc
gia. C6 17 luu vuc c6 nhitng bé mat khong thim 1a nhitng nhan t6 dong gdp chinh cho dong
chay mat [10]; Nghién ctru GIS (Hé thong thong tin dia 1y) hién nay, day 1a du 4n thudc khu
vue Tweed ving bién bic New South Wales. Noi dung chinh tap trung vao nhimng van dé
quan 1y thoat nude két hop v6i nhimg mé hinh thuy luc cho phép mé phong dong luc hoc
ctia hé thong thoat nudc tuong tmg véi truong hop dong chay mit do mwa [ 1 1]. Nhitng nghién
ctru thuy van cua nhiing qua trinh mua—dong chay mat cung cép co sO cho viée ude luong
thiét ké dong chay trong nhiing h¢ thdng thoat nude d6 thi. Hé thong ma kiém soat Iii, chuyén
tai bun tai va cac chét 6 nhlem Bai bdo phat thao 1y thuyét ctia nhitng qua trinh mwa—dong
chay mat va dinh rd su phat trién ctiia mé hinh thyc tién va hién tai s dung cho viéc tinh toan
nhitng mé hinh [12]; M6 hinh thoat nudc d6 thi nhiéu cap [ 0]. Nghién ctru sir dung hé thong
thoat nudc kép, mang ludi kénh ho phia trén mat duong, hé thong cbng kin phia dudi dé giam
luu lugng dinh ctia hé thong. Piac biét trong mo hinh nay nghién ciru thiy duoc méi quan hé
thuy dong luc gitra nhitng dong chdy ¢ mang trén va mang dudi [5]. Ngoai ra, cdc mo hinh
dugc st dung rong rdi nhu mo hinh Storm (Storage, Treatment, Overflow, Runoff Model),
mo hinh HEC-HMS, mo6 hinh TOPMODEL, mé hinh Mouse, mé hinh MIKE Urban, ...
Trong nghién ciru ndy s& ing dung mé hinh PC.SWMM dé mo phong mirc do ngap va dé
xudt cac giai phap cho tiéu luu vuce rach Van Thanh thudc luu vuc Nhiéu Loc—Thi Ngheé.

2.3 Co 56 Iy thuyét mé hinh SWMM

SWMM (Storm Water Management Model) dugc xay dung ¢ hai truong dai hoc San
Phansico va Florida (My) do co quan bao v¢ moi truong Hoa Ky (EPA) xdy dung tir nam
1971-1999 dé mo phong chét va lwong nude cua luu vuc thoat nude db thi va tinh toan qua
trinh chay tran tir mdi luu vuc b phan dén cira nhan nude ciia n6. M hinh quan 1y nudc
mua SWMM 132 mot mé hinh toan hoc toan dién, dung dé mé phong khdi luong va tinh chat
dong chay d6 thi do mua va hé théng cdng thoat nude thai chung. Moi van dé vé thuy vin d6
thi va chu ky chat luong déu dugc md phong, bao gdm dong chay mit va dong chay ngam,
van chuyén qua mang ludi hé thong tiéu thoat nudc, hd chira va khu xir 1y.

Mo hinh bao gdm céc khéi sau: (1) Khéi “dong chay” (Runoff block) tinh toan dong chay
mit va ngam dua trén biéu dd qué trinh mura (va/hodc tuyét tan) hang nam, diéu kién ban dau
vé str dung dat va dia hinh; (2) Khdi “truyén tai” (Transport block) tinh toan truyén tai vat
chit trong hé thong nudc thai; (3) Khdi “chay trong hé théng” (Extran block) dién toan thiy
lwc dong chay phirc tap trong cong, kénh...; (4) Khdi “Triv/xt Iy (Strorage/Treatment block)
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biéu thi cac cong trinh tich nudc nhur ao hd...va cic cong trinh xir Iy nude thai, dong thoi mo
ta anh huong cua cac thiét bi diéu khién dya trén luu lugng va chét lwong cac udc toan chi
phi co ban ciing duoc thuc hién; (5) Khdi “nhan nudc” (Receiving block) Mbi trudng tiép

nhén (Hinh 2).
Raingage
Subcatchment
- .____________ ll."l_.'.

Junction
Conduit

Divider Cutfall

Regulatar

Storage Linit

Furmp

Hinh 2. Céc thanh phan trong hé théng mé phong SWMM.

Modul EXTRAN, module chinh cia SWMM, 1a m6 hinh tinh toan thuy luc dong chay
trong hé thong long dan ho va/hay kin. Module niy nhan dif liéu thily vén tai nhitng vi tri nit
an dinh trude tir module trude d6 (vi du module RUNOFF) va/hay tir dit lidu do nguoi sir
dung nhap tryc tiép.

Hé phuong trinh dao ham riéng co ban cho hé thdng dong chay trong cdng thoat nudc
xuét phat tir hé phuong trinh dong khong 6n dinh 1D Saint—Venant.

a. Phuong trinh lién tyc ctia dong khong on dinh:

o +V oA + A v _ 0 (1)
o ox ox

Trong d6 A 1a dién tich mit cit ngang; V 1a luu tdc trung binh mat cit ngang dong chay;
x 1a khoang cach doc theo 1ong dan; t 13 thoi gian.

Goi Q 1a luu luong dong chay: V=Q/A (2)

Thay (2) vao (1), tim dugc:

o4 +—= o0 =0 3)
ot Ox

b. Phuong trinh dong luong ctia dong khong on dinh:

5 o5 OV 1 @
ox g Ox g ot

Trong d6 Sela do dbc thuy luc; S, 1a 6 doc ddy; g 1a gia tdc trong trudng.

Tu (2) va (4), tim duoc:

AR CHEVR a M 1 gas, =0 (5)

Ot ox

Trong d6 H =z + h 1a ¢t nude do ap (z 1a cao do day, h 1a chiéu sau nudc); Do doc day
S, = dz/dx dugc bao ham trong gradient cua H.
Ta c6 phuong trinh dong luong dugc dung trong cac 6ng va phuong trinh lién tuc duge
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ding tai cac nut. Nhu vay dong luong dugc bao toan trong 6ng va lién tuc tai nut.
Phuong trinh dong luong két hop véi phuong trinh lién tuc dudi dang sau:
6Q+ gAS, —21/6—14—V2 oA gAa—H:o (6)
ot ot ox ox

Trong (10), d6 dbc thury luc duoc xac dinh nho biéu thirc Manning:

2
n

Sf = AR

o] ()
Trong d6 n 1a hé s6 nham Manning; R 1a ban kinh thuy luc. Dau gia tri tuyét dbi trong
(7) 1am cho St 1a mot dai lugng c6 hudng va bao dam rang luc ma sat luén ludn nguoc chiéu
dong chay.
Nhu vy phuong trinh cudi cung dé giai la:

6Q gn’ 04 _,0A4 oH
V|-2V—-V"—+g4—=0 8
e 4 R was ®
Str dung phuong phap sai phan hiru han v6i so @6 hién ap dung vao phuong trinh (12),
sau mot sd bién d6i ta nhan duoc phuong trinh roi rac sau day:

t

0, +27n A4 s a2
1 At L
QtJrAt = —2

&an H,-H, )
1+—4/3‘—‘ gAAI(T)

Trong d6 Qwrac va Qy lan luot 1a luu luong & cudi va dau thoi doan At; 7,4, R 1a trung

binh c6 gia trong ctia nhitng gia tri twong tng ¢ hai dau dng vao thoi diém t; (AA/At) ( 1a dao
ham theo thoi gian ciia A tir bude thoi gian trude. Cac an sb trong (13) 13 Quac , Ha va Hy.

Céc dai luong V', 4, R déu c6 quan hé v6i Q va H.

Do d6, ta can c6 mot phuong trinh lién hé giita Q va H. D6 chinh 1a phuong trinh lién
tuc tai mot nut:

OH/ot = 2Q/As (10)
hay dudi dang sai phan:
Hivar = Hy + 20 At /Ag (11)

Vé’i As la dién tich mat thoéng cﬁa nut
mdi ong va ¢dt nudce tai mdi nat cho mdi buo’c thoi gian At.

Uu diém cua phuong phap sai phan hiru han theo so d6 hién 1a don gian, d& lap trinh trén
may tinh nhung c6 nhuoc diém 1a bi han ché vé budc thoi gian. Pé bao dam su 6n dinh cia
10i giai s6, budc thoi gian At phai thoéa méan diéu kién Courant sau day:

* Poi voi bng:
At < L/(gD)"? (12)

Trong d6 D 14 chidu sau ti da trong éng. V& phai cua (16) 13 thoi gian cin cho mot song dong
lyc truyén trén chiéu dai L cua 6ng.
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* Do voi nut:
At < 0,1 As AHmax / ZQ (13)
Trong d6 AHmax 1a d6 dang 16n nhat ctia mdt nude trong mot bude thoi gian; XQ 1a tong
luu lugng thuc chay vao nut.
Budc thoi gian At dugc chon s& 14 gia tri nho nhat trong hai gia tri cho bai (12) va (13).
Theo kinh nghiém, At = 15-30 giay la thich hop.

3. Két qua va thao luin
3.1. M6 phong ngap lut hién trang

3.1.1 Co s dir liéu

a. Bién muc nudc:

Dao dong muc nudc theo triéu duoc gan tai nat 135, giao cta rach Nhiéu Loc—Thi Nghe
v6i song Sai Gon 1a mé hinh triéu tiéu duoc tinh toan trén mé hinh tong thé tmg v6i muc
nudc song Sai Gon tai tram Phii An twong Gmg véi tan sut thiét ké 1a 10% (Hinh 3).

151 ‘/ri-\ /-t\ [eenemet M BIEU DO MU'A THIET KE NL - TN 180 phiit, 3 niim, bwdre théi gian 15 phit
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Hinh 3. Qué trinh myc nudc tricu dac Hinh 3. Biéu d6 mua thiét keé.
trung ngay 28/10/2007.

b. M6 hinh mua thiét ké:

Mo hinh mua dugc sir dung trong tinh toan dugc 1ay theo tram Tan Son Nhét véi chu ky
tran c6ng 1ap lai 1a 3 nam (Hinh 4).

c. Céc thong s khac:

Luu vuc Nhiéu Loc—Thi Nghe cé téng dién tich khoang 3630 ha chay qua 7 quén (1, 3,
10, Tan Binh, Pht Nhuan, Go Vép, Binh Thanh). B§ dbc dia hinh cua ting tiéu luu vuc trong
Ivu vuc duoc xac dinh truc tiép trén ban d6 sb hoa cta luu vuc.

Ti 18 phan khong thim so véi tong dién tich dugc wdc tinh theo co cdu st dung dit vé
lau dai 1 55-85%. Gia thiét bo qua bdc hoi do thoi doan tinh toan ngan.

Céc s6 liéu vé mit cit cac tuyén kénh rach duoc 14y theo dy an vé sinh méi truong Nhiéu
Loc—Thi Nghe.

Cao do mat dat duoc léy theo cao do tu nhién xac dinh trén ban do sé hoa, tuy nhién doi
v6i vung triing thap, cao d6 mat dat duoc gia dinh bang cao do san nén téi thiéu +2m (theo
quyét dinh s6 752/QD-TTg ctia Tha Tudng Chinh Phii ngay 19/06/2001 vé viéc phé duyét
Quy Hoach tong thé hé thong thoat nudec TP HCM dén nam 2020).

H¢ théng céng thoat nude: Rach Van Thanh thudgc kénh Nhiéu Loc—Thi Nghe nam &
phia cudi kénh, tinh trang ngap ing xay ra & luu vuc rach Van Thanh xay ra thuong xuyén
va nghiém trong mdi khi triéu 1én, mua Xuéng va dic biét 1a khi mua triéu két hop. Bén canh
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dia hinh ¢ luu vuc ndy twong d6i thap chiu anh hudng ctia song Sai Gon va cac luu vuc xung
quanh. Do d6, dé giai quyét bai toan ngap cho luu virc nay ta can giai quyét trén phuong dién
téng thé cu thé 1a tinh cho toan bd luu vuc Nhiéu Loc—Thi Nghe.

Toan bd luu vuc duge so dd hoa thanh 220 nit, 119 tiéu luu vuc, 221 tuyén cng voi
bién myc nudc dugc gan tai nut 135 (giao gitta kénh Nhi€éu Loc—Thi Nghe vai song Sai Gon).
V6i so d6 hién trang nhu sau (hinh 5).
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Hinh 5. So dd thuy lyc phuong 4n hién trang.

3.1.2 Két qua hi¢u chinh, kiém dinh mé hinh

Dung phuong 4n hién trang dé kiém nghiém moé hinh bang cach so sanh nhimg diém
ngap c6 duge tir viéc md phong bang mé hinh véi diém ngap tir khao sat thyc té.

Sau khi tién hanh mé phong luu vuc bang md hinh PC. SWMM két qua tinh toan cho
thiy véi kich thudc kénh, cong nhu trong hién trang, dong chay mat dat hinh thanh khip noi
trong luu vue va tran vé khu vuc triing thip gy ngap kéo dai tai nhiéu noi.

Két qua mé phong va so sanh véi thyuc té duoc goi 1a phwong an hién trang. Két qua duoc
thé hién trong hinh 6.

Dua vao két qua trén, ta so sanh sb diém ngap tir khao sat thuc té tring v6i két qua tir
viéc chay mo hinh 1a (32) voi s6 diém ngap c6 duoc do chay mé hinh (50), nhu vay ti 16 mo
phong thanh cong ctia md hinh khoang 64%. Vi hé s6 Nash giira thuc do va mo phong cia
32 diém ngap dat 0,96. V&i két qua hiéu chinh hién trang, cho thdy mo hinh c6 kha ning tai
hién tinh hinh ngap ¢ luu vuc Nhiéu Loc—Thi Nghe.

g
o song 113 v Benk Hie TH
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Hinh 6. Biéu db so sanh cac node ngap mo phong va thuc té.
3.4. M6 phéng gidi phdp thodt nuwéc chong ngdp
Nghién ctru da thiét 1ap van hanh cng kiém soat triéu Nhiéu Loc—Thi Nghé g véi cac
kich ban sau:

— Kich ban tang dién tich bé mit thadm cho luu vuc;
— Kich ban xay dung hd diéu hoa phan tan.

3.4.1 Giai phap cai tao mat phu do thi

Nudc mua roi xuéng dat chia lam ba thanh phan chinh: mot phan ngdm xudng dét bo
sung cho ngudn nudc ngdm, mot phan bdc hoi 1én tao thainh may, phan con lai tao thanh dong
chay chay vao h¢ thong thoat nudc mua.

Viéc d6 thi hoa—bé tong hda—Thanh phd HO Chi Minh d3 1am giam dang ké bé mat thAm
ctia luu vuc, 1am thay d6i hé s6 dong chay gép phan lam ting dong chay tran va tinh trang
ngap cta luu vye. Do d6, ting dién tich bé mat thAm nham giam thiéu tinh hinh ngap hién
nay cho Iuu vuc, dong thoi bd sung trit luong cho nudc ngam 1a mot giai phap can xem xét.
Cu thé nghién ctru tién hanh giam dién tich phan khong thim véi cac trudng hop 85%, 75%,
65%, 55%, 45%, 35%, 25% dudi anh huong ciia sy bién d6i khi hau du kién mua ting
0,8mm/nim, triéu ting 1cm/nim theo thoi gian biéu kién.

— Dit liéu muc nude trieu duge tinh toan cho cac nam 2019, 2029, 2039, 2049 va 2059;

— Dit liéu mua thiét ké dy kién 180 phut — 3 nim — budc thoi gian 15 phut (Bang 1).

Két qua md phong vé mbi twong quan gitta phan trim dién tich khong thim va sb diém
ngap ung voi tung nam nhu hinh 7 va hinh 8.

Bang 1. Bang md hinh mua thiét ké du kién tmg v&i bién d6i khi hau.

M hinh mura thiét ké duy kién vrng véi bién déi khi hau

Gio

2019 2029 2039 2049 2059
12:00 20.1 21.7 233 249 26.4
12:15 35.9 38.8 41.6 44.5 47.3

12:30 12.6 13.6 14.6 15.6 16.6




S6 diém ngap
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M6 hinh mwa thiét ké dw kién @ng véi bién déi khi hau

Gio
2019 2029 2039 2049 2059

12:45 8.6 9.3 9.9 10.6 11.3

13:00 5.3 5.7 6.2 6.6 7.0

13:15 53 5.7 6.2 6.6 7.0

13:30 3.1 34 3.6 3.9 4.1

13:45 3.1 34 3.6 3.9 4.1

14:00 1.7 1.9 2.0 2.1 2.3

14:15 1.7 1.9 2.0 2.1 2.3

14:30 1.7 1.9 2.0 2.1 2.3

14:45 1.7 1.9 2.0 2.1 2.3
50 4500
45 1 400 s,
40 ——085 3500 [—e—0.85]
35 —=—075] & 3000 —=—075
30 S 065
25 1 0.55 .‘; 0.55
20 R L e =045
15 % ——0.35| £ 1500 DT T e e ——0.35
10 =02 1000 L__w [=+—0.25|
5 l 500
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2019 2029 2039 2049 2059 2019 2029 2039 2049 2059

Nam Nam
Hinh 7. Dién bién s6 diém ngap truong Hinh 8. Dién bién sb thoi gian ngap
hop thay d6i % thdm. truong hop thay dbi % thim.

Thay rang giai phap cai tao mat phu do thi (ting phan dién tich thim) c6 tac dung nhat
dinh trong viéc giam thiéu tinh trang qua tai ctia cong trong twong lai khi vii lugng mua tang
dan theo thoi gian. Tuy nhién trén thyc té giai phap nay khong mang lai hiéu qua cao, thoi
gian ngap va sb diém ngap giam khong bao nhiéu khi thay d6i mat phii d6 thi méac du ta tién
hanh quy hoach d6 thi dén 25% dién tich khong tham. Bén canh, Thanh phé Hb Chi Minh
no6i chung va luu vuc Nhiéu Loc—Thi Nghe noi riéng viéc giam dién tich khong thAm mot
cach dang ké (25%) 1a khong kha thi va khong thyuc hién dugc.

3.4.2 Giai phap hé diéu hoa

Sau khi danh gia thyuc trang tiéu thoat nudc, nghién ctru cac ké hoach phat trién va hé
thong dir liéu, nghién ctru tién hanh quy hoach xay dung hd diéu hoa cho luu vuc. Ngoai
chtrc ning chinh 13 gop phan giam thiéu ngap lut, hd diéu hoa con cai tao canh quan, moi
truong, 1a diém vui choi ctia nguoi dan trong ving. Trong twong lai khong xa, khi ma ngudn
nude ngot han ché, ho diéu hoa con c6 thém nhiém vu cung cip nude cho doi séng va san
xuat. Céc tiéu chi chon vi tri hd diéu hoa duge xem xét vé cao do, dong chay, dan cur va cong
trinh xung quanh.

Vi tiéu chi trén nghién ctru tién hanh quy hoach b tri hd diéu hoa va tinh thir dan dudi
anh huéng ctia mua va tridu theo thoi gian ing v6i quy hoach do thi.
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Vi dy dién hinh nhu trudng hop 85% khéng thim tmg v6i nam 2059 nghién ctru bd tri
12 ho diéu hoa, trong d6 o tan dung hd Vian Thanh nhu 13 mot ho diéu tiét nude (Bang 2,
Hinh 9).

Bang 2. Bang kich thudc ho truong hop 85% khong thim nam 2059.

STT R{ng (m) Dai (m) Sau (m) Dién tich ho (ha)
1 200 440 1.0 8.8
2 500 840 1.0 42
3 100 270 1.0 2.7
4 300 550 1.0 16.5
5 300 520 1.0 15.6
6 250 460 1.0 11.5
7 200 290 1.0 5.8
8 500 890 1.0 44.5
9 300 490 1.0 14.7
10 200 360 1.0 7.2
11 200 450 1.0 9
12 200 410 1.0 8.2

Téng cong

Hinh 9. So db vi tri hd diéu hoa trudng hop 85% niam 2059.

Sau khi bé tri nghién ctru tién hanh mé phong va tinh thir dan thé tich hd cho dén khi hét
ngdp hoan toan cho luu vuc theo quy hoach do thi dudi sy anh huong cua bién d6i khi hau
(mua va tridu ting nhu dy kién véi cac thoi diém), dugc két qua thé hién trén hinh 10, hinh
11.
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Hinh 10. Dién bién s6 diém ngap theo V Hinh 11. Dién bién thoi gian ngép theo V
hd trudng hop 85% khong thim. hd trudng hop 85% khong thim.
Bang 3. Dién tich ho can thiét dé x6a ngap.
V hd
Nam
85% 75% 65% 55%

Pon vi % ha % ha % ha % ha
2019 1.720 62 1.610 58 1.277 46 1.090 40
2029 2.269 82 2.053 75 1.694 62 1.542 56
2039 3.597 131 3.059 111 2.617 95 2.407 87
2049 4.989 181 4.649 169 4216 153 3.739 136
2059 5.115 186 4.963 180 4.384 159 4.176 152

Qua két qua trén nghién ctru thay hd diéu tiét 1a mot giai phap mang lai hiéu qua cao, chi
v6i 186 ha (truong hop bét lgi nhét) c6 thé co ban x6a ngap hoan toan cho luu vuc. 186 ha
1a mot dién tich khong nho nhung so véi tong dién tich luu vuc chi chiém khoang 5% thi
khong dang ké so v6i hiéu qua ma nd mang lai. Ung véi timg thoi diém xac dinh va theo
ting quy hoach d6 thi nghién ctru c6 dién tich hd can thiét dé x6a ngap cho luu vurc.

4. Két luin

Mo hinh SWMM dugc sir dung dé mod phong chat va lwong nude cta luu vue thoat nude
do6 thi va tinh todn qué trinh chay tran tu mdi luu vue bod phan dén cira nhan nude cua nod.
Hon nita m6 hinh quan 1y nuéc mua SWMM 1a 1 mé hinh toan hoc toan dién, ding dé mo
phong khéi lugng va tinh chit dong chay do thi do mua va hé théng cong thoat nude thai
chung. Moi van dé vé thuy van db thi va chu ky chit lugng déu dugc mé phong, bao gdbm
dong chay mat va dong chay ngdm, van chuyén qua mang ludi hé thong tiéu thoat nude, hd
chtra va khu xu 1y. Nghién ctru da ing dung cho khu vuc Van Thanh thudc luu vuc Nhiéu
Loc—Thi Nghe voi két qua mo phong hién trang & muc tt. Trén co s¢ d6 nghién ctru sir dung
bd thong s dé tinh toan cho cac kich ban giam ngap khi cong kiém soat triéu Nhiéu Loc—
Thi Ngh¢ hoat dong g véi 2 giai phap 1a cai tao mat phu d6 thi va xay dung ho diéu hoa.
Két qua cho thay giai phap ho diéu hoa c6 tinh hiéu qua va kha di hon so véi giai phap cai
tao mat phii d6 thi. Tuy nhién mdi phuong 4n déu cé nhitng mat trai ciia no. Vi thé dé co
dugc mot phuong an t6i wu nhat dbi véi khu vuc Van Thanh thi can c6 thém cac nghién ciru
va danh gia chuyén sau khac dé hiéu qua nhét vé kinh té va xa hoi.
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Calculation of current flooding level and solutions to flooding
prevention in Van Thanh area — Ho Chi Minh City

Hoang Thi To Nu'*, Can Thu Van!

I HCMC University of Natural Resources and Environment; nu.htt@hcmunre.edu.vn;
ctvan@hcmunre.edu.vn

Abstract: Ho Chi Minh City (HCMC) is defined as an economic center, an international
trading, and tourism center of Vietnam. With the rapid urbanization process which has many
negative impacts on infrastructure, the urban flooding in the city is one of the most painful
problems in recent years. Nhieu Loc—Thi Nghe basin which spread over 7 districts of Ho
Chi Minh City is one of the places where the depth of flooding is high. This study applied
the SWMM model to simulate the process of producing rainwater runoff and stormwater
drainage in the basin, thereby proposing solutions to reduce flooding. The research results
show that water regulation is more effective than the solution to improve the urban surface.
The scenarios show that with 186 ha of the reservoir area, it is possible to eradicate the
flooding in Van Thanh area of Nhieu Loc—Thi Nghe basin.

Keywords: Urban flooding in Ho Chi Minh City; SWMM model.



