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Tém tat: Qua trinh d6 thi hoa va tic dong ciia bién ddi khi hau 13 mot trong nhing nguyén
nhan giy ra tinh trang ngap lut cuc bd. Nghién ctru ndy nham danh gia kha nang ap dung
giai phép thoat nudc do thi bén vimng (SUDS) & khu vuc dang d6 thi hoa, huyén Binh Chanh.
Nghién ctru str dung mo hinh EPA-SWMM dé mé phong 2 kich ban ap dung SUDS: KB1
(Tang kha nang luu trir tam thoi dé tai su dung nu6c mua) va KB2 (Lam giam luu luong
dinh cta dong chay), xay dung bo ti€u chi két hop véi khao sat 30 ho dan, 10 chuyén gia va
chinh quyén dia phuong dé danh gia kha nang ap dung SUDS. Két qua mé phong kich ban
da mang lai hiéu qua giam ngap dang ké: KB1 voi thoi gian ngap giam 2,68% va tong luong
ngap giam 0,52%; KB2 véi thoi gian ngap giam 22,85% va tong luong ngap giam 17,24%.
Duya trén mirc d6 phtt hop véi bo tiéu chi va két qua khao sat cac bén lién quan cho thay, via
hé tham va vuon mua duoc danh gia phu hop v6i khu vuc nghién ciru nhat, tiép theo 1a hé
thdng thu nudc mua va cudi ciing 1a méai nha xanh. Nghién ciru két luan SUDS gitip giam
ngap dang ké va nén dugc ap dung dé gop phan hd trg cong tac quan 1y rai ro ngap lut do
thi hiéu qué hon.

Tiwr khéa: Dang d6 thi hoa; Huyén Binh Chanh; EPA-SWMM; SUDS.

1. Mé dau

Trong nhiing thap ky gan ddy, huyén Binh Chanh thuong xuyén bi anh huéng boi ngap
lut cuc bo. Nguyén nhan 1a do qua trinh d6 thi héa da 1am mat di cc ving triing chira nudc
tu nhién, thu hep tham phu thim nudc va thay vao dé 1a cac bé mat khong thim nude. Trong
bdi canh bién d6i khi hau (BDKH) lam cudng dd mua ngay cang cao, gia tang luu luong dinh
lit 1am cho hé thong thoat nuéc khong kip tai luu luong nude mua [1-2], gy ngip ung anh
hudng dén cudc sdng ciia nguoi dan va sy phat trién kinh té xa hoi [3]. Trong nhiing nim qua
viéc quan Iy ngap lut d6 thi da dua ra nhidu giai phap chong ngép ¢ khu vyc dang do thi hoa
bang cac phwong 4n cong trinh nhu dé va hd chia nudc ngam dé giam thiéu tinh trang ngép
lut van con gap nhiéu kho khin va rii ro [4]. Vi vay, hé thong thoat nudc do thi can dugc
nghién ciru dé d¢é ra cac giai phap phat trién theo hudng bén viing.
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Cong nghé Hé thdng thoat nudc d6 thi bén viing SUDS (Sustainable Urban Drainage
Systems) dugc lya chon nham dam bao tinh bén viing vé mit kinh té, x4 hoi va moi truong.
04 giai phap SUDS duogc trién khai thanh cong ¢ nhiéu noi trén thé gidi duoc xem xét nhur:
(i) Méi nha xanh (Green Roofs) gitip ting kha ning ngan chan, tich trit nudc mua, boc hoi va
thot hoi nudc, dong thoi hoat dong tot trong cac dot bio nho [5-6], nhitng thanh phan trong
mai nha xanh giap ha nhiét d6 khong khi d6 thi va chong lai hiéu timg dao nhiét [7]; (ii) Thu
nu6e mua (Rainwater Harvesting) co thé 1a ngudn bd sung cho cac ngudn cung cap nudc,
giam xa thai tryc tiép vao hé théng thoat nuéc va chong ngap lut d6 thi, nham muc dich 1a
thu gom va tai sir dung nudc mua dé dam bao cho viéc tudi tiéu cho cac mai nha xanh [8];
(iii) Vuon mua (rain gardens) 1a mot giai phap két hop gitra viée tao canh quan va xir 1y nuéc
mua trong moi truong d6 thi, day 1a giai phap sinh thai gitp cai thién chét lugng nudc mua,
loai bo cac chit 6 nhiém, giam luong dong chay va tao diéu kién xdm nhap cta nude sach, gop
phéan cai tao moi trudng dat [9]; (iv) Via he tham (Porous Pavements) la mot cong ngh¢ vira
tang cudng thdm vira cai thién chét lugng dong chay bé mat, mat duong thim 1a mot thiét bi
thdm thay thé, trong d6 dong chay bé mat duoc chuyén huéng qua bé mit thdm vao mot via
da ndm duéi cing bé mit [10], mat dudng tham thuong hoat dong dé kiém soat khdi lugng
dong chay, kiém soat 6 nhiém lan téa, va khi chiing xdm nhap vao nudc trong dat, chung thiic
day qua trinh nap lai nuéc ngam [11].

M0 hinh quan Iy nuéc mua SWMM (Storm Water Management Model) dugc xay dung
0 hai truong dai hoc San Phansico va Florida (My) do co quan bao vé moéi truong Hoa Ky
(EPA). M6 hinh SWMM ra doi vao nam 1971 va di trai qua nhiéu 1an nang cip. M6 hinh
duogc str dung rong rai trén thé gidi voi cac cong tac quy hoach, phén tich va thiét ké cac hé
thdng thoat nudc mua, hé thong thoat nudc chung, hé thdng thoat nudc thai va nhiing hé
thdng tiéu khac trong viing d6 thi cling nhu nhitng ving khong phai d6 thi [ 12]. Trong nghién
ctru nay, md hinh EPA—-SWMM Ver 5.0 dugc st dung dé mo phong hién trang ngap lut d6
thi va str dung cong nghé Phat trién Tac dong thap LID dé danh gia kha ning ap dung SUDS
nhim giam thiéu ngép lut d6 thi tai khu vuc nghién ctru. Trén thé gidi, m6 hinh SWMM da
dugc nghién ciru va sir dung tir lau: Nghién ctru st dung mo hinh SWMM dé danh gia tac
dong cua LID trong khu vuc do thi [13]; Nghién ctru ing dung mé hinh SWMM dénh gia
hiéu qua cta giai phap vueon mua tai Nhat Ban [9]; Cac nghién ctru dung dé dénh gia van dé
vé BDKH anh hudng dén co so ha tang do thi bi xudng cip & nhiéu khu vure [ 14]. Mot sb két
qua nghién cru SWMM ¢ Viét Nam c6 thé ké dén 1a: Nghién ctru mo phong thoat nude do
thi & Hué trong trdn mua thang 10 nam 2019 [15]; Nghién ctru tmg dung mé hinh SWMM
dé danh gia tinh kha thi cia SUDS tai Iuu vuc kénh Nhiéu Loc—Thi Nghe, TP.HCM [16];
Nghién ctru m6 phong mirc d6 ngap va dé xuat giai phap chong ngap cho khu vuc Vin Thanh,
TP.HCM [17]; M6 hinh SWMM con ung dung trong phén tich mang ludi thoat nudc khu doé
thi mgi & Lé Minh Xuén, huyén Binh Chanh, TP.HCM [18].

Dé giai quyét van d& ngap lut do thi trong bdi canh ngay cang tang do tac dong cia
BDKH, vi¢c ung dung giai phap SUDS de quan ly ngép lut d thi bén viing hon cho khu vue
dang d6 thi hoa ¢ huyén Binh Chanh 1a rat cap thiét. Mic du SUDS da duoc tr1en khai thanh
cong & nhiéu noi trén thé giéi nhung né van ton tai nhidu rui ro tiém tang vé ky thuat, moi
truong, kinh t-x3 hoi néu khong dwoc thir nghiém vé su phu hop ciia n6 véi didu kién dia
phuong, nén can dwoc danh gia tinh kha thi trudc khi ap dung. Vi vay, nghién ctru s dung
mo hinh EPA-SWMM dé mé phong kha nang ap dung giai phap SUDS két hop véi phuong
phap diéu tra xa hoi hoc, nham thu thap ¥ kién cta cac bén lién quan gitip mang lai nhiéu loi
ich, gia tri kinh té, x4 hoi, va than thién véi méi truong cho cong dong dan cu. Muc dich cua
nghién ctru: (1) Panh gia dugc hién trang hé thong thoat nudc, hién trang sir dat va ngap lut
tai khu vire dang d6 thi hoa huyén Binh Chanh; (2) Lya chon dugce giai phap SUDS phu hop
v6i diéu kién thyc té tai dia phuong; (3) Xac dinh dugc tiém nang-thach thie vé kha ning
ap dung giai phap SUDS 1ong ghép ha ting hién hiru va dé xuat giai phap khic phuc nhiing
han ché khi ap dung SUDS tai dia phuong.
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2. Phuong phap nghién ciru

2.1. So do cau truc nghién ciru

Pé danh gia kha nang ap dung SUDS cho khu vuc dang d6 thi héa ¢ huyén Binh Chénh,
nghién ciru sir dung phuong phap tiép can 1a mo hinh hoa két hop voi diéu tra xa hoi hoc va
xay dung bd ti€u chi. M6 hinh duogc st dung trong nghién ctru ndy 12 mé hinh EPA-SWMM
dung dé mo phong va danh gia hiéu qua ap dung SUDS. Phuong phap diéu tra xa hoi hoc
nham thu thap ¥ kién cia chuyén gia, chinh quyén va ngudi dan dia phuong nham phuc vu
cho cong tac xay dung bo tiéu chi, danh gia tiém nang va thach thirc khi ap dung SUDS. So
dd thyce hién cac nodi dung nghién ctru dugc trinh bay nhu Hinh 1.
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Hinh 1. Quy trinh thyc hién nghién ctru.

2.2. Khu vye nghién ciru

Huyén Binh Chanh nam & phia Tay—TAy Nam cta Thanh phé H6 Chi Minh. Toa d6 dia
1y cua huyén 13 106°27°517-106°42" kinh Dong va 102°27°387-10°52’30” vi Bic. Huyén
Binh Chanh la mgt trong 5 huyén ngoai thanh, c6 tong dién tich tu nhién 25.255 ha, chiém
12,05% dién tich toan Thanh pho To6ng dan so toan Huyén tinh t61 cubi nam 2020 1a 730.477
nguoi, voi 15 xa va 01 thi tran, xa c6 dién tich 16n nhét 12 x4 Lé Minh Xuan véi dién tich
3.509 ha, x4 nho nhét 1a xi An Pha Tay véi dién tich 586,58 ha.

Huyén Binh Chanh c6 hé thong séng, kénh, rach kha da dang v6i 86 tuyén c6 chirc ning
tiéu thoat nudc véi tong chidu dai 111,750 km va 79 tuyén co chirc ning tudi tiéu phuc vu
san xudt nong nghiép, nudi trong thity san, phét trién rimg véi tong chiéu dai 123,504 km.
Phan 16n song, rach ctia huyén Binh Chanh nam & khu vue ha luu, nén nguén nude bi 6 nhiém
do nudc thai tir cac khu cong nghiép cua thanh phd db vé: Nudc den tir kénh Tau Hu, kénh
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Tan Hoéa—Lo Gom, kénh D61, rach Nude Lén, rach Can Giudc,... dd ngay cang gay anh huong
16n dén san xuat nong nghi¢p (dac biét 1a nuoi trong thuy san) ciing nhu doi voi moi trudng
song cuia nhan dan.
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Hinh 2. Ban d6 ranh gi¢i huyén Binh Chanh.
2.3. Phuong phap nghién cuu

2.3.1.Phuong phap thu thap, ké thira va xir Iy s liéu

Nghién ciru két hgp phuwong phap thu thap s6 liéu dinh tinh va dinh lugng. Thang 4 nam
2021, nhom nghién ctru da tién hanh phéng van 30 ho dan trén dia ban huyén Binh Chéanh,
TP.HCM dé thu thap s lidu lién quan dén nghién ctru. Bén canh d6, nghién ctru sir dung
phuong phap xdy dung bo tiéu chi dé danh gia mtrc d6 quan trong cta bo tiéu chi vé kha ning
ap dung giai phap SUDS cua 10 chuyén gia va chinh quyén dia phuong.

Nghién ctru thu thip va tong hop tai liéu, sé liéu tir cac dé tai nghién ctru da duoc cong
b trong va ngoai nudc c6 lién quan dén qua trinh do thi hoa, cac cong trinh SUDS, mé hinh
EPA-SWMM. K& thira sd liéu tir dé tai nghién ctru khoa hoc c?ip Dai hoc Qudc Gia Thanh
Phd H Chi Minh ma s C2021-24-01 “Dénh gia co hoi va thach thic phat trién hé thong
thoat nudc bén viing giam nhe rui ro ngap lut tai TP. HO Chi Minh”, du 4n va quy hoach hé
théng thoat nudc, chéng ngép da dugc thyc hién trén dia ban TP.HCM. Nghién clru st dung
cac bao cao, théng ké vé hién trang sir dung dét, dan sd, kinh té—xa hoi, hé théng thoat nudc,
hién trang ngap lut tai khu vuc nghién ciru theo bao cao cudi nim 2020 cua Uy ban nhan dan
huyén Binh Chanh dé danh gia hién trang va xay dung mé hinh EPA-SWMM. Céc ban do,
s6 liéu c6 lién quan nhu: Ban dd dia gidi hanh chinh, luong mua, myc nudc, cao do dia
hinh,... cia huyén Binh Chanh ndm 2018 va nam 2019. Tir d6, tong hop va phén tich cac ndi
dung, phuong phap da dé ra nham hoan thién muc tiéu nghién ctru va dua ra két qua t6i wu
nhat.

2.3.2. Phuong phap mo hinh toan EPA-SWMM

Mo hinh SWMM m6 phéng quan hé gitra mua va dong chay tran, SWMM st dung m6
hinh ho chura phi tuyen de udce tinh dong chay mat (Surface Runoff) do lugng mua tao ra trén
mdi tiéu luu vire. Mi tiéu luu vire dwoc mé hinh hoa duéi dang hinh chit nhat dugc phan



Tap chi Khi twong Thity van 2021, 732, 49-64; doi:10.36335/VNJHM.2021(732).49-64 53

chia theo dia hinh va ha ting hién hiru v&i cac loai bé mit dat co thé chia thanh hai loai chinh:
Bé mat tham va khong tham c6 d§ doc luu vuc S va chiéu rong W chay hudng ra mot cira xa
duy nhit.

Mua Béc hoi
ﬂ A
d B —> Q
_____ 4 EL_""""_ﬂ"_"""""""
Thim

Hinh 3. M6 hinh m6 ta dong chay mat.

Tiéu luu vuc chira dong chay vao tir lugng nudc roi (mua va tuyét tan) va dong chay ra
bao gdm: thim, bay hoi va chay tran. Luu lugng dong chay tran Q dugc sinh ra khi d6 sau
nudce trong mdi hd chira vuot qua mire luu trit ds, trong d6 phuong trinh hé s6 nhdm Manning
duogc st dung dé biéu thi toc do dong chay theo thé tich Q (m?/s) nhu:

Q=2w(d - dys/is: )

Trong d6 Q 1a Iuu lugng dong chay mit sinh ra trén mdi tiéu luu vuc (m*/s); n 13 hé sb
nham Manning; W 1a chiéu rong tiéu luu vuc (m); d 1a 6 sau nudc trén luu vue (m); ds 1a do
sau nudc c6 thé trir trong luu vue (m); S 1a d6 doc luu vue (m/m).

Hé théng thoat nudc duoc tinh toan dya trén dit liéu moé hinh EPA-SWMM mo6 phong
hé thdng thoat nuéc khu vuc phia Ty va Nam TP.HCM, bao gdm khu vuc huyén Binh
Chanh. Do dbc dia hinh cua tung tiéu luu vue duoc xéac dinh truc tiép trén ban dd sd héa cia
luu vue. Ti 1€ phén tram khong thdm so véi dién tich duge udc tinh theo co cu sir dung dat
lau dai 50-75%. Toan b luu vure duge so @ hoa thanh 380 nut, 395 tuyén cng thoat nudc
véi bién trieu duoc gan ¢ 11 cuira xa. So dd hién trang dugc trinh bay nhu Hinh 4.

S4 liéu khi tuong bao gém: S6 lidu lugng mua, bdc hoi, 36 Am, nhiét do,... Tuy nhién,
sb lugng vé bdc hoi, dd Am, nhiét dj,... it anh huodng dén hién tugng ngap lut d6 thi nén
nghién ctru chi quan tdm dén s6 liéu mua. Nghién ctru sir dung s liéu mua thoi doan 15 phut
tai tram Tan Son Hoa dé tinh toan, mo phong tinh hinh ngap ctia khu vyre nghién ciru theo dit
lidu tran mua lich str ngay 25-26/11/2018 trong 24 gid voi tong lugng mua 1én t6i 382,5mm
(Hinh 5a—5b).
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Hinh 5. (a) Biéu d6 myc nuéc tridu tinh toan (Ngay 25-26/11/2018, tram Phii An); (b) Biéu 6 muwa
tinh toan (Ngay 25-26/11/2018, tram Tan Son Hoa).
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Hinh 4. So d6 m6 phong mang luéi thoat nude ciia khu vire nghién ciru.

Muc d¢ phu hop cia mo hinh va di li€u quan sat dugce danh gia dua trén cac hé¢ s6 NSE
(Nash—Sutcliffe) [19], va hé s6 twong quan R2.

Nghién ctru dé xuat 02 kich ban dé tiét giam cuong d6 dong chay, dam bao hé thong
thoat nude hién hitu ¢6 thé tiéu thoat nude:

- KBI: Kich ban tang kha nang luu trit tam thoi dé tai sur dung nudc mua;

- KB2: Kich ban lam giam Iuu lugng dinh ctia dong chay.

SUDS duoc thyc hién bang cach sir dung cong nghé tac dong lam cham dong chay LID
dugc mo phong bang mo hinh EPA-SWMM dé danh gia hiéu qua hoat dong ctia giai phap
thu nudc mua: Thung chira nudc mua; va giai phap cai tao mat phu d6 thi: Mai nha xanh,
vudn mua va via hé tham.

Nghién ctiru mé phong cac giai phap SUDS cho cac tiéu luu vuce bi ngdp ung theo két
qua danh gia kha nang lam viéc ctia hé théng thoat nudce trong diéu kién thoi tiét bat loi (tran
mua cuc doan ngay 25-26/11/2018 16n nhat trong lich sir). S5 lugng cac giai phap SUDS
duoc ap dung trén mdi tiéu luu vuc duge xay dung dya trén danh gia mirc d6 phu hop vé kha
nang ap dung cac giai phap SUDS tai khu vuc nghién ctru ctia cac bén lién quan, bao gom
danh gia mtic d6 pht hop cta chinh quyén dia phuong, nguoi dan va chuyén gia. B6 tri giai
phap thu nudc mua véi dién tich ap dung 13 0,13% va dién tich khong thdm 14 10% cho mdi
tiéu luu vuc. B6 tri giai phap cai tao mat pha do thi véi dién tich ap dung cho cac giai phap
la: Mai nha xanh véi dién tich ap dung 1a 10% va dién tich khong tham 1a 35%; Vuon mua
v6i dién tich ap dung 1a 15% va dién tich khong thim 1a 25%; Via hé tham véi dién tich ap
dung 1a 8% va dién tich khong tham 1a 25% cho mdi tiéu luu vuc.

M&i dé xuat nham cung cap cac giai phap khac nhau trong viéc quan 1y lugng nudc mua
hinh thanh nén dong chay mit. Tty thudc vao dic diém cua timg khu vuc ciing nhu kha nang
kinh té cta dia phuong dé dé xuat ap dung cac giai phap phi hop véi nhu cau thyc té. Viéc
ap dung céc giai phap nay dugc thuc hién don 1¢ (Kich ban ting kha nang luu trit tam thoi dé
tai str dung nude mua: Thu nude mua) hodc két hop véi nhau (Kich ban lam giam luu lugng
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dinh cua dong chay: Mai nha xanh, via hé thim va vuon mwa) nham dat két qua cao nhat
trong viéc ap dung céac giai phap SUDS.

Node 11/25/2018 20:30:00
Flooding
1.20
240
3.60
4.80
CMS

Chu thich
O Nut ngép
[ ] Tiéu luu vue ap dung SUDS
[ Tiéu luu vuce khong ap dung SUDS

Hinh 6. Ban d6 mé phong céc tiéu luu vuc 4p dung SUDS.

2.3.3.Phuong phap diéu tra xa hoi hoc

Khao sat thuc té dé thu thap thong tin vé hién trang ngap, hién trang hé théng thoat nudc
va hién trang st dung dét tai khu vuc nghién clru nham phuc vu cho céng tac xay dung va
kiém dinh mo hinh EPA-SWMM.

Thu thap va phong van ¥ kién chuyén gia va chinh quyén dia phuong nham phuc vu cong
tac xdy dung bo tiéu chi dé Iya chon giai phap SUDS phu hop véi tinh hinh thyc té tai khu
vuc nghién ciru. Nghién ciru phén tich s liéu thir cap ké thira tir nhitng nghién ctru trude dé
xay dung b ti€u chi lya chon giai phap SUDS dugc xem xét va liét ké. Sau khi cac ti€u chi
dugc thiét 1ap s& tién hanh phong van 10 chuyén gia va chinh quyén dia phuong trong cac
linh vuc vé quy hoach d6 thi, méi truong, cép thoat nudc, thuy luc,... thong qua hinh thic
phong vén sau va khao sat dién tir 4 xac dinh, thong nhit nhitng tiéu chi dugc lya chon. Bén
canh d6, b cau hoi con xay dung dua trén kha nang ap dung cac giai phap SUDS d6i voéi
khu vuc dang d6 thi hoa, huyén Binh Chanh. Cac giai phap dugc chuyén gia va chinh quyén
dia phuwong danh gia dya trén mirc 46 phu hop ciia cac giai phap véi tinh hinh thuc té tai dia
phuong nham dam bao thyuc hién dﬁy du cac tiéu chi SUDS bén viing vé mit kinh té, xa hoi
va moi truong.

Thu thap ¥ kién cta nguoi dan véi tong sd phiéu 1a 30 phiéu véi hinh thirc phong van
truc tiép. Pia diém dé tién hanh phong van duoc lua chon dua trén bao céo ngép héng nam
ctia Trung tdm Chdng ngap Thanh phé H6 Chi Minh (FCC), bao cdo nim cua Phong Quan
ly D6 thi Huyén Binh Chanh va thong tin dugc dua trén cac trang bao dién tir cia Huyén
Binh Chéanh. O mdi khu vuc xay ra tinh trang ngap lut, 1-2 ho dan dai dién dugc lya chon
lay y kién khao sat. Muyc dich cua cudc khao sat nay 1a danh gia mac do va chudng cua cong
déng ddi voi SUDS: Thu nude mua, mai nha xanh, vudn mua va via hé thAm. Vi vay, viéc
trién khai 4p dung céc giai phap rat can sy dong thuan tir phia cac ho dan dia phuong. Tuy
nhién, day 1a nghién ctru dinh tinh, nén viéc thu thap thong tin chi nging khi luwgng thong tin
bdo hoa dé co thé tra 161 cac muc tiéu va cac cau hoi nghién ctru [20].
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2.3.4. Phuong phap xay dung bo ti€u chi

Nghién ctru str dung phuong phéap xay dung bo tiéu chi dé do ludng tinh bén vimg cia
SUDS va kha ning ap dung SUDS tai khu vyc nghién ctru. Phuong phap nay lién quan dén
nhiéu dbi twong trong qua trinh lya chon cac khia canh bén vimg vé mat kinh &, xa hoi va
mdi truong. Cac tiéu chi va chi s6 bén vimg ctia SUDS dugc xac dinh dua trén két qua nghién
ctru van dé quan ly UDS & Algeria [21], cac chi thi gdn ddy cua chinh phu vé phat trién bén
virng (13/CT-TTg, 20/5/2019) va céc tai liéu nghién ctru vé tinh bén vimng lam co sé nghién
ctru xay dung bd ti€u chi so bd dugc trinh bay trong chi thi.

3. Két qua va thio luan
3.1. Két qud hiéu chinh, kiém dinh mé hinh

3.1.1.Két qua hiéu chinh mo hinh véi tran mua thang 11 ndm 2018

Dung phuong 4n hién trang dé kiém nghiém mo hinh bang cach so sanh nhiing diém
ngap c6 duoc tir viec md phong bang mo hinh vaéi diém ngép tir khao sat thuc té. Két qua mo
phong so sanh véi thue t& dugce goi 1a phuong an hién trang. So sanh sb tuyén duong xuat
hién ngdp tir khao sat thyc do tran mua ngay 25/11/2018 (Trung tdm diéu hanh chuong trinh
chdng ngap nudc TP.HCM, 2018) voi két qua tir viéc chay md hinh EPA-SWMM la 11 tuyén
ngap thyc té va sd tuyén ngap c6 dugc do chay mo hinh lals tuyén ngap, nhu vy ty 18 mo
phong thanh cong ctia mo hinh khoang 73,33%. Vi hé s6 NSE giira thuc do va mo phong
cua 15 tuyén ngdp dat 0,92 va h¢ sb twong quan R? dat 0,89. V&i két qua hiéu chinh hién
trang, cho thdy mo hinh c6 kha ning tai hién tinh trang ngap ¢ khu vuc huyén Binh Chanh.
(Hinh 7a).
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Hinh 7. (a) Két qua so sanh giita gi4 tri thuc do va mé phong hidu chinh mé hinh tran mua ngay
25/11/2018; (b) Két qua so sanh gifra gia tri thuc do va mo6 phong kiém dinh m6 hinh trin mua ngay
22/5/2019.

3.1.2. Két qua kiém dinh mé hinh véi tran mua thang 5 nam 2019

Két qua kiém dinh cac thong s6 md hinh EPA—-SWMM thong qua tinh toan véi trdn mua
ngay 22/5/2019 trong 3h thoi doan 15 phat tram Binh Chanh, tong lwong mua 1a 65,4 mm,
két qua mo phong cac tuyén ngap gitta tinh toan va thuc do. So sanh s tuyén duong xuét
hién ngép tur khao sat thuc do (trung tdm quan ly ha téng k¥ thuat, so Xay Dung thanh phd
TP.HCM, 2020) dugc trinh bay trong Hinh 7b. H¢ s0 NSE gitra thyc do va m6 phong cua 5
tuyén ngap dat 0,89 va hé sé twong quan R? dat 0,83.

Dua vao két qua kiém dinh d6 sau ngdp tai cai tuyén duong cho théy, duong biéu dién
d6 sau ngap gitra thuc do va mo phong 1a twong dong. M6 hinh da diéu kién dé mo phong
cho dién bién ngp tng tai khu virc huyén Binh Chénh.
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3.2. Danh gia kha nang dp dung SUDS

3.2.1. Két qua mo phong SUDS

Mo phong kich ban: Tang kha nang luu trir tam thoi dé tai st dung nude mua (KB1) va
lam giam Iuu lwong dinh ciia dong chay (KB2). Két qua chay md hinh trude va sau khi da ap
dung céc giai phap SUDS trong diéu kién lugng mua cuc doan trong 24h ngay 25-26/11/2018
tai tram Tan Son Hoa va muyc nudc tridu dién hinh cling ngay tai tram Phu An, cho két qua
nhu sau:
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Hinh 8. Biéu db tdng lugng tai cac cira thoat nude trude va sau khi 4p dung SUDS.

Sau khi 4p dung céc giai phap SUDS theo 2 kich ban, tong luong thoat nudc tai cic ctia
xa c6 do giam so voi trude khi ap dung SUDS, giam 18,65 tricu lit véi KB1 (Kich ban ting
kha nang luu trlt tam thoi dé tai sir dung nudc mua) va giam 100,27 triéu lit voi KB2 (Kich
ban lam giam Iuu lugng dinh cia dong chay) (Hinh 8).
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Hinh 9. Biéu db luu lugng t6i da tai cac cira thoat nudc trude va sau khi 4p dung SUDS.

Luu lugng dinh tai 11 ctra thoat nudce cia khu vuc huyén Binh Chanh xuét hién cao nhat
tai ctra xa 9 v6i luu luong toi da 13 2,59 m3/s. Két qua so sanh dudng qua trinh luu lwong tdi
da tai cac cira xa cho thiy, KB2 véi cac giai phap lam giam luu lugng dinh cua dong chay
mang lai hiéu qua giam ngap dang ké vé6i tong luu lwong dinh tai cac cira xa giam 0,15 m¥/s,
giam nhiéu nhat tai cira xa 5, v6i tong luu luong dinh giam 0,08 m*/s. KB1 voi giai phap luu
trir tam thoi dé tai st dung nudc mua tuy mang lai hiéu qua giam ngap déng ké véi tong
luong ngap giam 18,65 tri¢u lit, nhung luu lugng dinh tai cac ctra thoat nudc khdong mang lai
hiéu qua cao (Hinh 9).
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Tir két qua Hinh 10 vé dudng qué trinh luu lugng thoat nudc tai cira xa 2 (Hinh 4 vi tri
ctlra x4) sau khi ap dung céc kich ban thoat nuc giam ngap cho thdy, 2 kich ban déu mang
lai hiéu qua giam ngap dang ké: Giam 5,53 m*/s (9,4%) so véi KB1 (Kich ban ting kha ning
lwu trir tam thoi dé tai st dung nude mua) vi khi 4p dung cac giai phap SUDS cho céc luu
vuc ndm trén tuyén thoat nudc thi mot phan lugng nude duoc gitr va trir lai trong cac thing
chira nudc; va giam 7,99 m*/s (13,58%) so v6i KB2 (Kich ban 1am giam lvu luong dinh ciia
dong chay) vi lugng nudc duge thim vao dit tai cac via hé thdm, vudn mwa va mot phan
duogc tam gilt va chay chdm & khu vuc mai nha xanh.
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Hinh 10. Biéu d4 Iuu lwong tai cira xa 2 trudc va sau khi 4p dung SUDS.

Ttir két qua mo phong cac kich ban cho thdy, cac giai phap SUDS dem lai hiéu qua giam
ngap dang ké:

- KBI (Kich ban tang kha nang luu trit tam thoi dé tai sit dung nuwéc mua): Sau khi bd
tri cac thung chira nudc mua va tién hanh chay mo phong trén mo hinh EPA-SWMM, két
qua cho thdy giai phap thung chira nuéc mua mang lai hiéu qua nhat dinh trong viéc giam
thiéu tinh trang qua tai cta cong thoat nude. Tuy nhién, giai phap nay khong mang lai hiéu
qua cao véi thoi gian ngap va tong luong ngap giam khong nhiéu khi lap dit cac thung chira
nudc mua: Thoi gian ngap giam 0,43 gid (2,68%) va téng luong ngap giam 298 trigu lit
(0,52%), kha nang luu trit tang 22,73mm (14,64%) so vai trude khi ap dung kich ban.

- KB2 (Kich ban lam giam luu lugng dinh cta dong chay): Luong nudc mua bi thim
ctia kich ban nay tang 1én 19,15mm (50,2%), thoi gian ngap giam 3,06 gid (22,85%) va tong
lwong ngap giam 8.467 triéu lit (17,24%) so v6i trude khi ap dung kich ban. C6 thé thay, cac
giai phap SUDS: Mai nha xanh, vuon mua va via hé thAm mang lai hiéu qua déng khich 1¢.
(Hinh 11).
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Hinh 11. Két qua so sanh hiéu qua giam ngap cia cac kich ban.
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Tir cac két qua trén cho thiy, 2 giai phéap 1a thu nude mua va cai tao mat phi do thi déu
mang lai hiéu qua giam ngdp, giai phap cai tao mat phu d6 thi c6 tinh hiéu qua va kha thi cao
hon so véi giai phai phap thu nu¢e mua. Tuy nhién, moi giai phap déu c6 nhitng mat tréi cia
no6. Thi vay, dé c6 thé lua chon phuong phap t6i wu nhat cho khu vuc dang do thi héa huyén
Binh Chanh, nghién cuu tién hanh danh gia hi¢u qua vé mat kinh té, x3 hdi va moi truong
thong qua khao sat cac bén lién quan dé xay dung bo tiéu chi lwa chon giai phap SUDS va
danh gia kha nang ap dung SUDS tai khu vuc nghién ctru.

3.2.2. Lua chon SUDS duva trén b0 tiéu chi

a) Két qua xay dung bo tiéu chi lya chon SUDS

Nghién ctru xay dyng bg tiéu chi so bo dua trén bd chi thi s6 13/CT-TTg ngay 20/5/2019
ctia chinh phu vé phat trién bén viing va dua trén két qua nghién clru véan dé vé quan ly UDS
0 Algeria [21]. Tt b tiéu chi so' b, can cir vao tinh hinh thyc té tai dia phuong va két qua
tham van y kién 10 chuyén gia va chinh quyén dia phuong, nghién ctru tién hanh tong hop
va lua chon céc ti€u chi dugce danh gia cao, diéu chinh, loai bo va bd sung cac ti€u chi phu
hop véi thuc tién dia phuong, tur do, dé xudt b tiéu chi sau nham lya chon SUDS dam bao
tinh bén viing vé mit: Kinh té, xa hdi va méi truong.

Bang 3. Cac tiéu chi lya chon SUDS phu hop véi diéu kién tai khu vuc nghién cu.
Vin dé Chi thi
Kinh t&/ Tai chinh ~ Chi phi x4y SUDS la giai phap thoat nu6c gitp tiét kiém chi phi cho dia
dung, bdo quan  phuong o o
Giam ton that vé tai chinh trong viéc ting pho véi cac van de ve
) ngdp lut (nhu néng duong, nang nén, xay de bao,...)
Kinh té dia Giam nhu cau cap nuéc sinh hoat
phuong Tai st dung nudc mua cho hoat dong sinh hoat, ndng nghiép

Tiéu chi

Phat trién néng nghiép d6 thi (trdng rau xanh trong cac ho gia
dinh) i
Giam chi phi dieu hoa khong khi

Xa hoi Su hai long cia  Su hai 1ong vé& chat lwong méi trudng sau khi 4p dung SUDS
nguoi dan Su hai 1ong v& kha ning hoat dong cua cac giai phap SUDS
Y thic cua Y thirc cua ngudi dan dbi voi vin d& vé moéi truong (ngdp lut do
nguoi dan thi) . )
Su tham gia cua cong dong trong cong tac trién khai thyc hién cac
giai phap SUDS
Tao dung két ndi moi quan hé gilt con nguoi vai mdi trueong song
) vy nhiér}
Chat lugng méi  Han che nguy co ngép lut
truong song Gop phin ting my quan d6 thi
Tang kha ning chéng chiu va thich tmg véi cac anh hudng cua
) thién tai‘, BDKH va NBD N
Moi truong Chat lvong méi  Giam nong d6 cac chat gy 6 nhiem

truong  khong
khi

Ty 1¢ khong
gian xanh

Pa dang sinh
hoc

Cai thién chat lugng khong khi trong nha
Mirc d6 hai 1ong cua ngudi dan véi cht luong khong khi
Téang ty 1€ khong gian xanh (tinh theo cay xanh)

Tao hanh lang cu tra cho céc loai dong, thuc vat

Tiéng dn Giam thiéu tiéng on
Chat lwong  Bao vé ngudn nude khoi 6 nhidm trong hé théng thoat nude va noi
nudc tiép nhan nudc thai

Chét lwong ngudn nudc tai st dung
Ning suét hoat déng cta hé théng thoat nudc
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Véan dé

Tiéu chi

Chi thi

Hé thong thoat
nudc

Giam thiéu tran cac chit 6 nhiém ra méi trudng

Giam tai luong 6 nhiém thai ra

H¢ théng thoat nudc hoat dong hi¢u qua trong diéu kién mua 1on

Luva chon SUDS dua trén bd tiéu chi
Nghién ctru str dung phuong phép diéu tra xa hoi hoc: Thu thap ¥ kién cta chinh quyén
va nguoi dan dia phuong dé danh gia kha nang ap dung SUDS vé mat kinh té va xa hoi; Tham
van y kién chuyén gia ¢ danh gia kha nang giam ngp va cai thién chét luong méi truong tu

nhién.
Bang 4. Danh gia kha nang ap dung SUDS theo bd tiéu chi.
Giai phap tang kha
ning luu trir tam Giai phap giam luu lwgng dinh cia dong chay
Tiéu chi thoi
Thu nudc mua Mai nha xanh Vuon mua Via hé thdm

Kinh té Cao: o Thép: Cao: Trung binh:
- Chi phi xdy dung/ bao - Giam nhu cdu cap - Chi phi xdy dung, - Chi phi xy dung - Dién tich xay
quan nudc bao dudng cao thap dung 16n de luu trir
- Kinh té dia phuong - Tai st dung nudc - Tang san lugng cdy  nudc mua

mua vao sinh hoat trong  (rau,  cu,

) qua,...)

Xa hoi Trung binh: Thap: ) Cao: Trung binh:
- Sy hai long cua ngudi - Yéu ciu khong gian - Kho thay d6i nhin - Tao canh quan - Tang my quan do
dan xay dung thiét bi nhdn tr nguoi st - Tang kha nang thi

- Y thitc clia nguoi dan
- Chét luong mdi truong
song

Moi truong

- Chit lugng mdi truong
khong khi

- Ty 1¢ khong gian xanh
- Da dang sinh hoc

- Tleng on

- Chét lugng nudc

- Hé théng thoat nuwde

- Béo tri, bao dudng
thuong xuyén

Thép:

- Giam 4p lyc 1én hé
théng thoat nudc

- Pam bao ngudn
nuéce tai st dung

dung
- Can tinh thém tai
trong cho mai nha

Cao:

- Cai thién chat
lwong khong khi, 6n
dinh nhiét 46

- Tao khong gian
xanh

chéng chiu cta thién
tai

- Sy tham gia cua
cong dong

Cao:

- Cai thién
lugng khong khi
- Téng ty 1€ cay xanh
- Tao hanh lang cu
trd cho dong, thuc
vat

- Giam tai luong 0
nhiém thai ra

chét

- Pugc sy dong

thuefm cua cong
dong

Cao: B

- Giam 6 nhiém
khong khi

- Giam 4p dung lén
hé thong thoat nudc
- Giam tai 6 nhidm
chit thai

Nhin chung, cac giai phap SUDS khi 4p dung tai khu vie dang d6 thi hoa, huyén Binh
Chanh da phan déu dap tmg cac tiéu chi vé moi trudng, tuy nhién cling gap phai khong it
thach thirc boi sy phu thudc nhidu vao cac bén lién quan v€ kha nang chi tra, bao tri bao
dudng va hiéu qua giam ngap cua SUDS. Dua trén két qua danh gia mtc d6 phu hop cia
SUDS véi b tiéu chi, can tap trung vao giai phéap vuon mua va via he tham boi nhom giai
phap nay dat hiu qua vuot trdi khi so sanh ca vé chi phi, sy ddng thuan, hiéu qua giam ngap
va dam bao tinh ben vitng vé méi trudng. Tuy nhién, viée lua chon giai phap nao ciing can
nghién ctru thyuc té theo khu vuc boi viée xdy dyng giai phap c6 thé mang lai hiéu qua cao va

loi ich chi phi cao hon d6i véi cac dy an dau tu xdy moi.

b) Két qua khao sat cac bén lién quan

Trong khi két qua tir mé hinh héa s& dua ra cac quan diém vé mit ki thuat, con khao sat
truc tiép tr cac bén lién quan cho thay nhan thirc va kha nang ap dung SUDS tai dia phuong.
Dudi day 1a ket qua khao sat cac bén lién quan:
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Hinh 12. Két qua khao sat chuyén gia va chinh quyén dia phuong vé Iya chon SUDS.

Két qua thu thap y kién chuyén gia va chinh quyén dia phuong cho thdy, cac giai phap
vuon mua, via hé tham 1a cac giai phap duoc danh gid 1a phu hop véi dic diém cua khu vye
nghién ctru véi mirc @6 phit hop 1a 90% dbi voi giai phap vudn mura va 80% ddi véi giai phap
via heé thAm. Tiép dén 1a cac giai phap hé thong thu nudc mua ciing duge danh gia 1a phu hop
v6i mirc d6 phu hop duge danh gia 1a 60%. Cudi cung 14 giai phap mai nha xanh dugc danh
gi4 1a it phu hop nhat véi muc d6 phu hop duoc danh gia 1a 20%, mic d6 danh gia khong
phu hop 1a 50% va 30% con lai la y kién trung 1ap (Hinh 12).

Két qua tong hop ¥ kién khao sat nguoi dan dia phuong cho thay giai phap via he tham
1a giai phap dugc uva chuong nhat v6i sy chdp thuan cho giai phap nay la 74% trén tong sb
h6 déan duoc lay y kién. Giai phap vuon mua 1a giai phap thtr 2 duge ngudi dan va chudng
v6i sy ddng thuan 1a 63%, day 1a mot trong nhiing giai phap phd bién nhat dugc trién khai
thyc hién ¢ nhidu nudc trén thé gidi. Thir 3 12 giai phap hé thong thu nude mua véi ty 16 dong
thudn 1 44%, nuéc mua duoc thu lai tir cac hd chira, bé chira trong nha. Mic du giai phap
mai nha xanh cé kha nang giam luu luong dong chay, nhung nhin chung, loai giai phap nay
it duoc nguoi dan wa chudng nhat véi mirc d6 khong dong thuan 14 57% trén téng s6 ho dan
duoc 13y ¥ kién. Giai phap nay du‘o‘ng nhu con kha xa la nén da sb hg dan déu khong chap
nhan hoac khéng co y kién ddi véi giai phap nay. Khi dugc hoi cy thé vé giai phap nay, nguoi
dan deu thdy kha ning phi mot 16p thuc vt trén mai nha cta ho la diéu khong thé thuc hién
vi rat khé c6 thé chim soc va kha ning s& c6 su xuat hién cua nhiéu loai con trung (Hinh 13).
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Hé thng thu nudc Mai nha xanh Vuon mua Via hé thdm
mua

B Hoan toan khong phu hgp ® Khong phu hgp = Binh thuong = Phu hop ® Hoan toan phu hop

Hinh 13. Két qua khao sat ngudi dan vé lya chon SUDS.
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Sau khi tong hop két qua khao sat ctia cac bén lién quan cho thdy giai phap via hé thém
va vuon mua dugc ua chudng va danh gia phu hop voi khu vue nghién ctru nhat (77%), tiép
theo la giai phap hé thong thu nudc mua (53%) va cudi cung 1a gidi phap mai nha xanh (14%).

4. Két luan

Nghién ctru st dung ph@fm mém EPA-SWMM di duoc hiéu chinh va kiém dinh kha t6t
cho md hinh thoat nude cho khu vuc Binh Chanh, sau d6 mo phong 2 kich ban ép dung giai
phap SUDS: Kich ban ting kha ning luu trit tam thoi dé tai sar dung nuéec mua (Thu nudc
mua); va kich ban lam giam Iuu lugng dinh ctia dong chdy (Mai nha xanh, vudn mua va via
hé tham). Két qua sau khi chay mé phong céc giai phap SUDS theo kich ban dé xuat dugc
thuc hién bang cach mé phong LID bang mé hinh EPA-SWMM cho thay cac giai phap da
mang lai hiéu qua giam ngap dang ké: Giai phap thu nudc mua véi thoi gian ngap giam 0,43
gio (2,68%) va tong lugng ngap giam 298 tridu lit (0,35%); va giai phap cai tao mat phu d6
thi véi thoi gian ngap giam 3,06 gio (22,85%) va tong luong ngdp giam 8.467 tridu lit
(17,24%). Tir két qua phan tich trén cho thiy, giai phap cii tao mat phii d6 thi c6 tinh hi¢u
qué va kha thi cao hon so véi giai phap thu nudc mua. Két qua lwa chon giai phap SUDS dua
trén mirc d6 phi hop véi bo tiéu chi duge dé xuét, can tap trung vao giai phap vuon mua va
via h¢ tham bai nhom giai phap nay dat hiéu qua vuot troi khi so sanh ca vé chi phi, sy dong
thuén, hiéu qua giam ngdp va dam bao tinh bén vimg vé moi truong. Qua két qua thu thap ¥
kién ciia 10 chuyén gia va chinh quyén dia phuwong cho thiy, cac giai phap vuon mua, via he
thidm duoc danh gia 1a phi hop véi dic diém cua khu vuc nghién ctru voi murc d6 phu hop la
90% dbi véi giai phap vudn mua va 80% ddi v6i giai phap via hé tham, tiép dén 1a cac giai
phép hé thdng thu nuéc mua ciing dwoc danh gia 13 phu hop v6i mie d6 phu hop 1a 60%,
cudi cing 1a giai phap mai nha xanh duoc danh gia 1a it phii hop nhat véi mirc do phu hop
duogc danh gia 1a 20%. Két qua thu thap ¥ kién cta 30 ho dan tai dia phuong cho thay, giai
phap via hé thim 1a giai phap duoc ua chudng nhat véi sy chap thuan 1a 74%, tha 2 1a giai
phap vuon mua véi sy dong thuan 1a 63%, thtr 3 1a giai phap hé thong thu nudc mua vai ty
1¢ dong thuan 1a 44%, cudi cung 1a giai phap mai nha xanh véi mirc d6 khong dong thuan 1én
dén 57%, giai phap nay duong nhu con kha xa la nén da s6 ho dan déu khong chip nhan hodc
khong c6 ¥ kién ddi voi giai phap nay.

Két qua nghién ctru cung céap thong tin cho viée lya chon giai phap SUDS phu hop véi
diéu kién thyc té tai khu vuc dang d6 thi hoa ¢ huyén Binh Chanh. Sau khi danh gia vé mat
k¥ thuat, kinh té, xa hoi va moi truong thi 2 giai phap 1a via hé thim va giai phap vuon mua
dugc danh gia 1a phu hop va duoc ua chudng nhat tai khu vye nghién ctru. Cac giai phap
SUDS dugc dé xuét & huyén Binh Chanh gitp tang kha nang giam ngép trong cdc trdn mua
16n, nghién ctru ndy c6 thé xem xét 4p dung & TP.HCM va céc thanh phd khac c6 cung khi
hau va dic diém dia hinh.

M6 hinh EPA-SWMM con ¢6 kha ning tinh toan ndng d6 cac chat 6 nhiém trong céc
tran mua va danh gia kha ning giam tai cic chat 6 nhidém ctia SUDS. Tuy nhién, nghién ctru
con han ché vé thoi gian thuc hién ciing nhu ngudn dit lidu phan tich chua di day nén mo
hinh chi dung lai & viéc phén tich hién trang ngdp va mé6 phong kich ban lam giam luu lugng
dinh cua dong chay va tang kha nang luu trir tam thoi de tai sir dung nuéc mua. Do do, dé
nghién ctru tai mang tinh thyc tién, can c6 nghién ciru tiép theo dé danh gia ndng do cac chit
6 nhiém va dé xuat giai phap khéc phuc.

Pong gép cia tic gia: Thu thap, phéan tich, xir Iy sb liéu: N-T.M.L., NN.H.G., H.V.H.,
L.V.T.; Viét ban thao bai bao: N.T.M.L.; Xay dung ¥ tuéng nghién ctru: C.N.X.Q.; Lua chon
phuong phép nghién ciru: C.N.X.Q., T.D.D.; Chinh sura bai bao: T.D.D., H.V.H.

Loi cam on: Nghién ctru duoc tai trg bai Dai hoc Quéc gia Thanh Phd HO Chi Minh (PHQG-
HCM) trong khuén kh6 Dé tai ma s6 C2021-24-01.
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Loi cam doan: Tép thé tac gia cam doan bai bio nay 1a cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bo ¢ dau, khong duoc sao chép tir nhiing nghién ctu trude day;
khong c6 su tranh chap lgi ich trong nhom tac gia.
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Abstract: The uncontrolled urbanization and the situation of climate change are one of the
causes of local inundation. This study aims to evaluate the applicability of the Sustainable
urban drainage solution (SUDS) in the urbanizing area, Binh Chanh district. The Storm
Water Management Model (EPA-SWMM) is used to simulate two scenarios for applying
SUDS solutions: The scenario of increasing temporary storage capacity for reuse rainwater
(Scenario 1) and reducing peak discharge of stormwater runoff (Scenario 2), design SUDS
selection criteria combined with a survey of 30 households, 10 experts and local government
to assess the applicability of SUDS. The simulation results of the scenario have brought
about a significant flood reduction effect: Scenario 1 with flooding time decreased by
2,68%, and the total flood volume was reduced by 0,52%, and scenario 2 with flooding time
decreased by 22,85%, and the total flood volume was reduced by 17,24%. Furthermore,
based on the suitability with the proposed SUDS selection criteria with the survey of
stakeholders, our results indicate that the porous pavements and rain gardens solutions were
the most popular and suitable for the study area, followed by the rainwater harvesting finally
the green. The study results indicate that the SUDS have a significant flood reduction effect,
supporting urban flood risk management more efficiently.

Keywords: Urbanizing; Binh Chanh district; EPA-SWMM; SUDS.



