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UNG DUNG PHAN MEM STORM WATER MANAGEMENT MODEL
(SWMM) DE DE XUAT CAC GIAI PHAP THOAT NUGC BEN VUNG
CHO KHU VUC TRUNG TAM THANH PHO HAI PHONG
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Tom tat:

Tinh trang ngap lut dang xay ra thuong xuyén va
dat ra thach thuc nghiém trong & cac do thi Viét Nam.
Dé giai quyét bai toan nay, nghién ctiu dugc thuc hién
nham tim ra gidi phap ky thuat thodt nudc bén viing
(SUDS), gép phan ting cudng hiéu qua cong tac chong
ngap, thi diém cho khu vuc trung tim TP. Hai Phong.
Nghién ctiu sti dung phan mém va phuong phap tinh
toan, cdc biéu thiic todn hoc khic nhau d€ tinh todn
thay luc mang Iuédi, céng trinh thoat nudc mua, cu
th€ 1a phdn mém Storm Water Management Model
(SWMM) - Phién ban 5.2, c¢é chtic nding mo phdng
thoat nudc bén viing, tén goi la Phat trién tac dong thap
(Low Impact Development-LID). Nghién ctiu da tién
hanh phan tich, danh gia hién trang thoat nudc, trén co
s& do, dé xudt mot s6 giai phap phu hgp dé€ chong ngép
cho khu vuc trung tam TP. Hai Phong. Cac giai phap
dugc dé xuit bao gobm: St dung thung chiia/bé chiia
nudc mua, 6 trong cdy sinh hoc, via hé thdm, vuon mua
tai nhiing dia diém, cong trinh c6 thé cii tao hodc xay
dung méi. Dac biét, phdn mém SWMM da dugc su
dung d€ m6 phong cac trudng hgp nghién ctiu va dua
ra két qua giam ngap vé luu lugng lut, thoi gian ngap,
s6 doan cong bi ngap. Nghién ctiu ciing danh gid hiéu
qua ctia viéc ap dung céc giai phap SUDS déi véi viéc
cai thién nang lyc thoat nudc cta hé théng thoat nudc
do thi, hiéu qua kinh té, tic dong dén moi truong va xa
hoi. Nhiing két qua nay sé gép phan nang cao hiéu qua
cong tac chong ngap ctia TP. Hai Phong ndi riéng, cac
do thi ¢ Viét Nam noi chung.

Tu khéa: SUDS, SWMM, ngdp lut, thiing/bé chiia
nudc mua, 6 trong cdy sinh hoc, via hé thdm, vudn mua.
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1. Gidi thiéu chung

Hai Phongla do thiloai 1, ha tang giao thong - d6 thi
dugc quan tdm dau tu, kinh té - xa hdi phat trién vugt
bac trong nhiing ndm gan day, tuy nhién, song hanh
v6i su phat trién d6, TP cing d6i mét v6i nhiéu thach

APPLYING SWMM SOFTWARE TO
PROPOSAL SUSTAINABLE DRAINAGE
SOLUTIONS FOR THE CENTRAL AREA OF
HAI PHONG CITY

Abstract:

The frequent occurrence of flooding poses significant
challenges in urban areas of Vietnam. In response to
this issue, research was conducted to find a sustainable
drainage technical solution (SUDS), contributing
to increasing the effectiveness of flood prevention,
piloting for the central area of Hai Phong city. Research
and use different software and calculation methods and
mathematical expressions to calculate the hydraulics of
storm water drainage networks and works, specifically
SWMM software - Version 5.2, which has the function
of simulating drainage sustainable LID. The study
analyzed and evaluated the current drainage situation
and, on that basis, proposed a number of appropriate
solutions to prevent flooding in the central area of
Hai Phong city. The proposed solutions include the
utilization of rainwater storage tanks/cisterns, bio-
retention cells, permeable pavements, rain gardens at
strategic locations, and retrofitting or constructing
new drainage infrastructure. Notably, the Storm Water
Management Model (SWMM) software is employed
to simulate study scenarios and provide insights into
flood reduction in terms of peak flow reduction,
flood duration, and the number of flooded sewer
segments. The study aims to evaluate the effectiveness
of implementing SUDS solutions in improving the
drainage capacity of urban drainage systems, economic
efficiency, and environmental and social impacts. These
findings will contribute to enhancing flood resilience
in Hai Phong city specifically, as well as in urban areas
across Vietnam in general.

Keywords: SUDS, SWMM, flooding, rainwater
storage tanks/cisterns, bio-retention cells, permeable
pavement, rain gardens.

JEL Classifications: Q56, R11, O44.

thiic va kho khan, trong d6 c6 van dé thoat nude do thi.
Thuc trang ung ngap & Hai Phong dang dan nghiém
trong, anh huéng dén sinh hoat, doi s6ng ngudi dan;
hu hai cac cong trinh x4y dung ha tang ky thuét; gay
0 nhiém moi truong... Cé nhiéu nguyén nhin dan dén
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ngap lut, mot trong s6 d6 la bién d6i khi hiu dién bién
ngay cang phtc tap, lam cho cudng do va luu lugng cac
trdn mua cta khu vuc tang dot bién; muc nudec bién
dang trong khi c6t nén hién trang ctia khu vuc trung
tam tuong doi thdp va chiu nhiéu anh hudng cta thay
triéu, ché d¢ thuy van. Ngoai ra, toc do do thi, bé tong
héa tang nhanh, lam gidm bé mét thim thoat nudc tu
nhién va tang lugng nuéc mua chady tran trén mét dat;
trdi qua nhiéu giai doan phat trién khac nhau, mang
luéi thoat nudc dan xen gitia cii va méi, thiéu dong bo,
dan dén nang lyc tiéu thoat nudc mua ctia hé thong
thoat nudc hién c6 chua bat kip toc do do thi hoa.

Nhiam khac phuc thuyc trang néu trén, TP. Hai
Phong da va dang thuc hién cac giai phap cong trinh
nhu: Quy hoach do6 thi (dé xuat ra soat, lap mdi, diéu
chinh quy hoach do6 thi theo huéng tdn dung uu thé tu
nhién dé ting muic do thich nghi, gidm bét rui ro, ton
trong khong gian danh cho nudc); dau tu cai tao, nang
cdp, md rong mang ludi thoat nudc TP (xay dung thém
hé diéu hoa, kénh muong, ting cuong duy tu, duy tri
hé thong thoat nudc) va cac giai phap phi cong trinh
nhu thudng xuyén thu gom bun réc, nao vét bun lang
trong cong, kénh, muong; nang cap, quan ly mang luéi
thoat nudc... Tuy nhién, viéc khai thac triét d€ hé thong
thodt nudc (HTTN) mua, két hgp véi cac mét phu tu
nhién c6 ¥ nghia quan trong d¢€ kiém sodt ing ngap lai
chua dugc dau tu va con thi€éu phuong thiic quan ly,
van hanh phu hop, do d6, cAn mét cach tiép cdn méi
dé gidi quyét vian dé thoat nudc mua thong qua viéc
duy tri nhiing ddc tinh ctia dong chay trén cac mat phu;
kiém soat t6i da dong chay tii nguodn; giam thiéu t6i da
nhiing khu vuc tiéu thoat nudc mua truc tiép (Nguyén
Viét Anh, 2022); luu giti nuéc mua tai choé va cho thim
xuéng mat phu tu nhién. Pay chinh la nhiing nguyén
ly thoat nudc mua do thi bén viing (Sustainable Urban
Drainage System - SUDS), huéng dén xay dung cong
trinh ha tang xanh cho cac do thi.

Trén thé gidi, Hé thong SUDS véi cac giai phap ky
thuat sinh thai da dugc ap dung thanh céng & nhiéu
nudc phat trién, tiéu bi€u nhu tai Anh, cong trinh
SUDS c6 mit khap cac TP, dp dung cho khu vuc luu
trt sinh hoc va vuon mua trén duong & Marylebone
[2] (Susdrain, 2020) (Hinh la); Truong tiéu hoc
Moulsecoomb da cai tao khong gian san truong thanh
mot khu vuon than thién véi nudc, chu trong vao co
hoi gido duc va vui choi, thong qua cac giai phap kénh
phu thuc vat, ranh thdm, bé mat thim, ao thuc vat
[3] (Susdrain, 2021). Tai Viét Nam, trong khu do thi
Ecopark (Véan Giang, Hung Yén) da danh nhiéu dién
tich cho cay xanh, mdt nuéc, bé mat pht he dudng, bai
d6 xe, san vuon st dung két cdu va giai phap dé nudc
mua c6 thé thim xudng dit, gidm lugng nudc tip trung
vé hé thong cong thoat nudc (Ecopark, 2016) (Hinh
1b). C6 thé noi, viéc HTTN mua bén viing SUDS dan
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a) Vidn mua 6 Marylebone  (b) Via hé khu do thi Ecopark

A Hinh 1. Mt s6 cong trinh iing dung gidi phdp thodt nuéc
muia bén viing SUDS

ti€p cdn vao xa hoi, doi séng con nguai la rat can thiét,
nhdt la trong bdi canh t6c do d6 thi hoa, bé tong hoa
tang nhanh, hién trang ngap lut d6 thi nghiém trong.

Mot trong nhiing giai phap d€ tinh toan dong chay
thoat nuéc mua phtt hop véi sy thay d6i mat phu la st
dung cac phan mém mo phong. SWMM la phan mém
tinh toan, mé phong mua - dong chay cho cac khu vuc
do thi ca vé chat va lugng, tinh todn qua trinh chay tran
tt moi luu vic bo phan dén ctia nhin nudc ctia n6. M6
hinh viia c6 thé mé6 phong cho tiing su kién (tling tran
mua don 1), viia c6 thé mo phong lién tuc, dugc phat
hanh lan dau tién vao ndm 1971, do Metcalf va Eddy
x4y dung san phdm cta 1 hgp dong kinh té gitia truong
bai hoc Florida va T6 chtic BVMT Hoa Ky. M6 hinh
da trai qua mot s6 nang cap, c6 nhiéu phién ban khac
nhau, trong d6, phién ban hién tai - Phién ban 5.21a ban
viét lai hoan chinh cua cic phién ban truée d6, dugc su
dung rong rai trén toan thé giéi dé€ 1ap ké hoach, phan
tich, thiét ké lién quan dén dong chay nudc mua, cong
két hgp, cong vé sinh va cac HTTN khac & cac khu vuc
do thi, v6i nhiéu ting dung & nhiing khu vic ngoai do
thi. Kha nidng ctia phdn mém mo phong khoi lugng,
tinh chat dong chay do thi do mua va hé thong cong
thoat nudc thai chung, moi van dé vé thuay van do thi,
chu ky chat lugng déu dugc mé phong, bao gobm dong
chay mat, dong chdy ngidm, van chuyén qua mang ludi
hé thong tiéu thoat nudc, ho chida va khu xu ly. Mo
hinh moé phdng cac dang mua thuc té trén co s6 lugng
mua (biéu d6 qua trinh mua hang nam) va s6 liéu khi
tugng dau vao cung véi hé thong mo ta (luu vuc, van
chuyén, ho chida/xt ly) d€ du dodn tri s6 chat lugng
ciing nhu khéi lugng dong chay. SWMM cho phép
nguoi dung két hop gitia HTTN truyén thong véi giai
phap thodt nudc bén viing va kiém soat cac dong chay
chdm dé xac dinh hiéu qua ctia chung [5] (L. Rossman,
2015). Tén goi cho chiic naing mo6 phong nay la Phat
trién tac dong thap (Low Impact Development- LID).

Nghién ctiu nay st dung phan mém SWMM mo
phong thoat nudc danh gia hiéu qua ctia cac giai phap
ky thuét thoat nudc mua do thi theo hudng bén viing
dugc ap dung cho mot khu vuc thudc ving trung tam
TP. Hai Phong.



2. Doi tugng va phuong phap nghién ciu

2.1. Doi tugng nghién ciiu, tinh todn

Dai tugng nghién ctiu 1a HTTN khu vuc trung tam
TP. Hai Phong. Hé thong nay da dugc xay dung tu nhiéu
thap ky, mang luéi dudng céng thoat nudc trong TP
phuc vu chung cho hai muc dich 1a thoat nuéc mua va
nudc thai. Nudc mua dugc xa ra song hodc ho diéu hoa,
sau do ra song. Khu dan cu ndi thanh Hai Phong gap
tinh trang ngap lut sau nhiing con mua tti 50 mm tré
1én. Hau qua tryc ti€p ctia viéc ngap lut la thiét hai vé nha
cua, tai san, hang hoa, phuong tién giao thong, duong xa
va cac cong trinh ha tdng co s6 khac. Hau qua gian tiép
bao gém cac thiét hai do gidam hoat dong kinh té, di lai
khé khan va ton nhiéu thai gian, gian doan hoc tap, so
tan va quay trd lai, anh hudng vé vat chat tam ly, thiét
hai v€ moi trudng, cai tién co s6 vat chit va quan ly hanh
chinh d€ bao vé nha ctia khoi ngip ting.

Khu vuc tinh toan la mot phan cia quan Hong Bang,
dién tich 93,63 ha, thudc khu vuc TP cii, h¢ thong cong
trinh thoat nudc dugc xay dung tii cudi thé ky 19. Cac
tuyén ong chinh xa ra song Cam va séng Tam Bac. Khu
vuc dugc giéi han boi dudng Nguyén Tri Phuong, Tran
Hung Pao, Quang Trung va Tam Bac. HTTN khu vuc
13 hé thong chung, dugc hinh thanh, phat trién cling qua
trinh d6 thi héa. Khu vuc khong cé tram bom nudc, ho
diéu hoa nén nudc tiéu thoat cham, toan bd lugng nudc
mua va nudc thai sinh hoat dugc thu gom qua cong tu
chay theo hé thdng c6ng chung réi d6 ra song Cim va
song Tam Bac. HTTN khu vuc thudng bi ngap ung khi
xdy ra mua l6n, giy tic nghén giao thong, anh hudng
dén sinh hoat ctia cac hg gia dinh ciing nhu moéi truéng
song trong khu vuc.

2.2. Phuong phdp nghién citu
Nghién ctiu sti dung phdn mém va phuong phép tinh
toan, biéu thiic toan hoc khac nhau dé tinh toan thuy luc
mang ludi, cdng trinh thoat nudc mua, cu thé la phan
mém SWMM - Phién ban 5.2, ¢6 chtic naing mo6 phong
thoat nudc bén viing LID (L. Rossman, 2015).

2.1.1. Nhap dii liéu ddu vao:

Cdc thong so ddu vao: D liéu can thiét cho mo hinh
mua dong chay SWMM la mé phong lai HTTN trén khu
vuc nghién ctiu ctia TP, bao gom dii liéu vé HTTN, cong
trinh hién c6 trong khu vuc nghién ctiu (pham vi thoat
nudc phan thanh 55 tiéu khu, 40 nut, 40 tuyén cong va 4
ctia xa dua trén mat bang quy hoach ctia khu vuc); dii liéu
vé dia hinh, dia chat, cao d0 san nén, cao d6 hién trang
ctia cac ho ga, ctia xa...; dii liéu vé thuy van (muc nudc
hodc dudng qua trinh muc nudc tai luu vuc tiép nhan).

Cdc thong so chinh cdn dua vao mo hinh bao gom:

+ Dit ligu luu viic: Tén luu vyc, trdn mua xudng luu
vuc; cho thoat nudce: Tén nat/hé ga nhan nudc; dién tich
luu vuc, bé rong luu vuc; d6 doc % trung binh cua ti€u
luu vuc; hé s6 nham...
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+ Dt liéu nut/hé ga: Tén ho ga; luu lugng nudc thai:
Hé thong thoat nudc chung nén cin tinh luu lugng
nhap vao cac ho ga (Luu lugng tinh toan xac dinh theo
phuong phap mat do dan so, can cti vao mét do dan so,
tiéu chuén thai nudc va hé s6 khong diéu hoa) (Hoang
Vién Hué, Tran DBuic Ha, Mai Lién Huong, Lé Manh Ha,
Tran Hiiu Dién) [6]; Cao do ho ga...

+ Dit liéu tuyén cong: Tén cOng; nut vao; nat ra; do
nhdm Manning, hinh dang mit cit hinh hoc, kich thuéc;
chiéu dai 6ng (m); chiéu cao bac chay vao; chiéu cao bac
chay ra.

+ Dii liéu ctia xd: Tén ctia x3; luu lugng nhap vao cta
x4; cao d¢ ddy ctia x4; van ngén triéu (néu cd); chudi thoi
gian muc nudc (néu clia xa bi anh hudng triéu).

+ Tram mua va so liéu tran mua: Su phan bo lugng
mua trong mot tran mua c6 thé dugc mo phong ti s6
liéu thong ké clia cac tran mua thuc té do dugc trong
khodng tt 20 - 30 nam.

3. Két qua va thao luan

3.1. Két qua tinh todn thodt nuéc mua khu vuc
nghién ciiu

Két qua mo phong HTTN khu vuc nghién ctiu: Chay
mo hinh thanh cong, sai s6 v€ tinh lién tuc cAn bang khoi
lugng nhd, cho ca dong chay mat -0,04% va dong chay
tuyén -0,13% (Hinh 2). Két qua tinh toan cho théy, lugng
mua roi xudng khu vuc: 136,4 mm; lugng nudc mua bi
thdm: 1,521 mm; lugng nudc mua tao thanh dong chay:
134,880 mm; lugng nudc mua dugc trii lai & cac diém
triing: 0,048 mm. Nhu véy, gan nhu toan b lugng mua
(99%) déu chay vao HTTN khu vuc.

Thoi gian cong khong tai dugc hét luu lugng thoat
nudc l6n nhét la cdng 24-CX3: 8,63 gid; s6 cdng bi ngap
la 34/46 cong chay mang ludi, cho thay cac doan cong
da lam viéc véi cuong do toi da va co su qua tai. Cac
doan cdng bi ngép khong chuyén tai dugc hét luu lugng
nudc trong cong, dan dén muc nudc dang cao, gay ngap
lut. Céc vi tri ngdp ung trong mo6 phong tring hop véi
vi tri ngap ung ngoai thuc té€ do ngusi dan phan anh va
nhém da chiing kién trong thoi gian qua. Kiém tra tric
doc mot tuyén thoat nudc bi ngép, ¢ két qua trén biéu
do Hinh 3.

Céc tuyén ngap tai thoi diém bat lgi, mua 16n, nhu
tuyén duong Quang Trung, Tran Hung Dao, Lé Dai
Hanh, Minh Khai, Pién Bién Phu va Nguyén Tri Phuong

A Hinh 2. Man hinh két qud mo phéng hé thong
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A Hinh 3. Trdc doc tuyén cong niit 1 dén ciia xd 1
(duong Quang Trung) tai thoi diém mua lic 7h30 va 10h00

& trong tinh trang qua tai do tong luu lugng nudc thai
tu khu dén cu va nuéc mua, lam cho tinh trang ngap
cang thém ning. Khu vuc chg D3 (dudng Lian Ong,
Tén That Thuyét tuy xay ra ngip lut trong thoi gian
ngan) nhung ciing anh hudéng dén viéc ngusi dan buon
ban, hang hoa.

3.2. Thdo ludn vé két qud tinh todn

M6 phong HTTN khu vic nghién ctiu bang m6 hinh
mua dong chay SWMM hop ly, sai s6 vé tinh lién tuc
can bang khoi lugng nho, cho ca dong chay mat 0,00%
va dong chay tuyén -0,15%. Cac két qua tinh toan cho
thdy, lugng mua luu tri LID ban dau: 0,648 mm; lugng
mua roi xudng khu vuc: 136,4 mm; lugng nudc mua bi
thdm: 4,178 mm; lugng nudc mua tao thanh dong chay:
125,147 mm; lugng nudc mua dugc trii lai & cac diém
tring: 7,491mm. Tu két qua cua 2 kich ban chay phan
mém SWMM vé6i md phong hién trang va sau khi ap
dung giai phap SUDS thong qua LID, luu lugng dong
chay mdt giam tt 134,880 mm xudng 125,147 mm;
lugng nudc mua bi thdm tang tii 1,521 mm lén 4,178
mm. Nut 01, 02 va 36 hién trang bi ngap trong thoi gian
ngin sau khi d4p dung SUDS khong bi ngap niia. Thoi
gian nut ngap lau nhét la nat 26 - 4,37 h, so sanh véi nat
ngap lau nhat & kich ban mo6 phong hién trang la nat 26
- 4,72 h thi thai gian ngap giam 7,4%. Téng lugng ngap
mo phong sau khi ap dung SUDS giam 35,5%.

Phan mém mo phong cé két qua st dung 3% dién
tich dp dung SUDS cho hiéu qua giam nudc xa ra khu
vuic 1a 4%. Ap dung céc giai phap vao phan nho dién tich
cong cong (via he, dao giao thong...) 1a 3,03 ha, ting véi
3% dién tich ctia khu vuc, c6 thé cai tao thanh cic cong
trinh thoat nudc bén viing va mot s6 it ho c6 thé tham
gia vao viéc xay dung bé chiia nuéc mua.
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4. Dé xuit cac giai phap kiém soat ung ngap
khu vuc nghién ctiu

4.1. B0 tri cdc cong trinh thodt nuéc mua bén viing
trén khu vic nghién ciiu

O khu vic d6 thi, viéc gidm b6t 16p phtt bé mit khong
thdm sé truc tiép lam giam lugng nudc mua chay tran bé
mat, gay ngap va chét 6 nhiém kéo theo, gép phan lam
giam quy mo, chi phi cin thiét dé xay dung co s& ha ting.

a. Gidi phdp kiém sodt tai nguén

Ap dung bé chita ni6c mua cho khu vic chg Dé,
truong hoc Pinh Tién Hoang, bénh vién Phu san trén
duong Tran Quang Khai... Truong hgp lugng mua vugt
qué kha nang ctia thuing chia sé dugc dan theo dng thoat
vao HTTN chung ctia TP. Lugng nuéc mua khi thu gom
dugc sti dung cho muc dich vé sinh, tdm giat, rua xe,
tudi cy... nén c6 thé st dung truc tiép ma khong can
phai xt ly.

Tai khu vuc nghién ctu c¢6 dac diém dong dan cu,
mat do nha ctia day déc, dién tich trong it, viéc xay dung
vuon thu gom nudc mua nén lya chon vi tri thich hop
la sat mép via he doc 2 tuyén duong Quang Trung, Tran
Hung Dao, ting dién tich nudc tham va ting canh quan
khu vuc trung tam TP.

Cai tao ho trong cay trén via he két hgp véi hé thong
loc cat, soi cho phép nudc mua thim loc, b6 cip ngudn
nudc ngadm. HO trong cdy sinh hoc viia cé chiic nang thu
gom, xU ly nudc thai. D€ xuit cai tao 127 ho trong cay
doc tuyén Nguyén Tri Phuong va tuyén Dién Bién Phu.

b. Gidi phdp kiém sodt tai khu viic

Via he thdm la giai phap kiém soat tai khu vuc, d6 1a
cong trinh ¢ 16p bé mat tham, dugc lam bang vat liéu
khong thdm nudc ma cho nudc di qua ké haé rong gitia
cac khai vat liéu. Giai phap xay dung via he lat gach bé
tong block trong co, luu lugng nudc hé thong cong phai
phuc vu tii luu vuc via heé sé giam. Lugng nudc con lai
dugc luu giti lai ting co, dat tai l6p gach va tham xudng
nudc ngam.

bé xuat ap dung giai phap via he thim tai cac tuyén:
DPuong Lé Dai Hanh (tu nga ba giao v6i dudng Nguyén
Tri Phuong dén nga tu giao véi dudng H6 Xuan Huong),
chiéu dai khoang L = 205,20 m, dién tich he khoang S, =
1.177,02 m? ca 2 bén duong (trong dé gom 994,8 m* he
va 182,22 m* ngd vao cic co quan); duong Tran Hung
Dao (toan tuyén), chiéu dai khoang L = 1240 m, dién
tich hé khodng S, = 6164 m* bén trai tuyén; duong Dinh
Tién Hoang (toan tuyén), chiéu dai khoang L = 783,80
m, dién tich hé khodng S, = 6675 m* ca 2 bén duong;
duong Hoang Van Thu (toan tuyén), chiéu dai khoang
L = 757,20 m, dién tich hé khodng S, = 6164 m* ca 2 bén
duong. Ly do dé xuit giai phap via heé tham tai cac tuyén
duong trén la do hién trang via hé cac tuyén duong co6
dién tich 16n; tap trung chu yéu dan cu, co quan lam viéc,



AL

ViRt s o BAS
'

[ g oy aink b

Wil el D

A Hinh 4. B6 tri cdc cong trinh theo gidi phdp SUDS

khong anh hudng dén viéc budn ban hang héa, du diéu
kién mdt bang c6 thé cai tao. Khong chi vdy, via he thim
con gop phén chinh trang, d6i méi dién mao cac tuyén
duong trung tam TP. Vi tri cac giai phap SUDS dugc b
tri thé hién trén Hinh 4.

Téng dién tich ap dung SUDS la 30.284,21 m?, trong
d6 6 trong cay chiém 4.285,21 m?* vuon mua chiém
5.700 m? thung chta nuéc mua/bé chia nudc mua
chi€ém 2.292 m? via hé thdm chiém 18.007 m?. Dién tich
ap dung dugc SUDS ctia khu vuc tinh toan so véi dién
tich khu vuc 1a 3% - mot ty 1¢ tuong d6i nho do ap dung
cac giai phap trén dién tich thuc t€ 1a khu vuc do6 thi da
quy hoach, c6 san cac cong trinh ha ting giao thong.

4.2. Ddnh gid hiéu qud cdc ky thudt thodt nudc
bén viing dé xudt cho khu vuc trung tam TP. Hai Phong
V¢é hiéu qua kinh té: Téng luu lugng thoat nudc mua
giam xuodng, giam tai cho HTTN mua hién trang, tang
do bén cho HTTN, tu d6 gidm thiéu chi phi bao dudng,
van hanh. Mat khac, bé chita/thung chita nuéc mua c6
tac dung trit nudc, phuc vu cho hoat dong rtia duong,
rlia xe... gitp ti€t kiém chi phi stii dung nudc sach.
bai véi khu trung tam TP. Hai Phong, mat d6 22.000
nguoi/km? la rdt dong duc, nhiéu phuong tién giao
thong (xe may, 6 t0...), hoat dong dan sinh (khoi bép,
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rac thai...) nén lugng phat thai khi doc hai rat l6n. DBé
xudt ap dung cac giai phap SUDS sé lam thay do6i canh
quan, trong nhiéu cay xanh hon (vién mua, 6 trong cay)
dé giam khi thai, gitip khong khi tré nén trong lanh; giam
nhiét d6 duong phd; giam 6 nhiém méi trudng ciing nhu
cai thién stic khde con ngudi. Ngoai ra, viéc ap dung cac
giai phap SUDS ciing la mdt budc tiép can nguoi dan
tham gia vao cong tac quan ly thoat nudc, BVMT, gido
duc, ning cao y thtic, gép phén ting cudng su tham gia
ctia cdng dong trong viéc gidm thiéu mic do ngap lut
do thi cling nhu tac hai cta ngap nudc gay ra cho cong
dongdan cu...

5. Két ludn

Trén co s6 st dung phan mém SWMM, nhom nghién
ctiu da phan tich, danh gia hién trang thoat nudc va dé
xudt mot s6 gidi phap phtt hgp nhdm ting cudng hiéu
qua cong tac chong ngap cho khu vuc trung tam TP.
Hai Phong. Nghién ctiu da dua ra giai phap thoat nuéc
bén viing véi cac cong trinh ha tang ky thuit xanh nhu
bé chita nudc mua, 6 trong ciy sinh hoc, via hé thim,
vuon mua. .. tai nhiing vi tri c6 thé cai tao, xay dung cac
cong trinh nay. Tinh todn bang phin mém SWMM cé
két qua: Tong luu lugng xa cta khu vuc theo hién trang
mo6 phong la 145.976 m*/thoi gian mua; tong luu lugng
x& ctia khu vuc truong hgp ap dung SUDS la 140.159 m?/
thoi gian mua. Sau khi ap dung SUDS giam dugc 5917
m’, tuong ing hiéu qua gidm lugng nuéc mua la 4% trén
3 ha ctia khu vuc, gép phén tang hiéu qua cong tac chong
ngap cho TP.

Tuy nhién, do dic diém cta khu vuc nghién ctu &
trung tam TP da ¢6 HTTN mua truyén thong hoan
chinh, nén véi dién tich 93,63 ha trén t6ng dién tich trung
tam TP. Hai Phong thi chua thé€ danh gia mot cach toan
dién kha ndng phuc vu ctia cac cong trinh thoat nudc nay
cho TP trong tuong lai. Vi vay, cin tiép tuc md rong khu
vuc nghién ctiu cho ca TP. Hai Phong va ap dung cac
phuong thtic tinh, mé hinh todn hién dai vao viéc kiém
tra quy hoach, t6 chtic, quan ly, van hanh HTTN dé€ c6
dugc nhiing danh gia ddy da va toan dién honm
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