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Mot s6 giai phap thoat nudc bén ving dang
ap dung tai cac dé thi Viet Nam - thuc trang

va dé xuat

Sustainable Urban Drainage solutions applying in Vietnam - situation and proposed

> THS NGUYEN HUU PHU
GV Khoa D06 thi, Trudng Dai hoc Kién trdc Ha Noi

TGM TAT

Tinh trang ngép lut, ngap dng da trer thanh van dé hét sic nan giai tai
céc da thi Viet Nam hién nay. Hai trong sd rét nhiéu nguyén nhén gay ra
tinh trang nay 13 Bign ddi khi hau (BDKH), lrgng mua lén hon dy béo
nhiéu |an va Da thi hoa dién ra vai tdc da qué nhanh, lrong nuac 16 hinh
thanh vugt khé nang dap (ng cia hé thing thoat nuac hién hi. Cac
tinh toan vé thoat nuac tir trudce, céc gidi phap cang trinh truyén thing
dé bao vé da thi khai ngap nhur de. ke, dap. tram bom... dudmg nhu khang
con di dé bao vé da thi khai ngap. Nnam gigi quyét van dé nay, nhiéu da
thi tai Viet Nam da nghién ctu va p dung thi diém cac giai phap thoat
nuac trén oo st tiép can diéu kien ty nhién vai cac tén goi khac nhau
nhur: He thiing thoat nutc da thi bén viing (SUDs); Thich tng dua vao he
sinh thai tur nhign (EbA); Giai phap dwa vao thign nhign... (o chung /o
thodt mrir bén vifng). Uac du én, cac nghien ciu duge dp dung thi
diém nai trén da mang dén nhitng dau hiéu tich cuc, gap phén gidm
thigu ngap cho da thi. Bai viet nay nhim tdng hop mat sd giéi phap thoat
nuac bén vimg dang duge ap dung tai do thi Viet Nam, tir da rat ra
nhitng wu diém, han ché khi ap dung va d& xuat hoan thign.

Tir khaa: Thoat nuac bén viing; ngép lut; ngap dng, ha tang xanh;
ha tang xam.

ABSTRACT

Flood and inundation have become a daunting issue in many
urban areas in Vietnam. Among many causes of this problem,
Climate Change. with heavier rainfalls than predicted, and rapid
Urbanization, which exceeds the capacity of the existing drainage
systems, are two major factors. Traditional drainage calculations
and construction solutions such as embankments, dykes, dams,
pumping stations, etc. seem no longer adequate to protect cities
from flooding. To address this issue, many Vietnamese cities have
researched and piloted various sustainable drainage solutions
based on natural conditions, such as Sustainable Urban Drainage
Systems (SUDs), Ecosystem-based Adaptation (EbA). Nature-
based Solutions (NBS), collectively called sustainable drainage.
Projects and pilot studies of these solutions have brought positive
signs and contributed to reducing flooding in urban areas. This
article summarizes some sustainable drainage solutions being
applied in Vietnamese cities, their advantages, limitations when
applied, and proposes improvements.

Key word: Sustainable drainage, flooding:; inundation; green
infrastructure; gray infrastructure.

1. MOT SO NGUYEN NHAN CO BAN VE NGAP TAI CACPO THI

T xua dén nay, viéc lua chon vi tri xay dung d6 thi cé nhiéu
nét tuang dong véi nhau khi cac khu dat xay dung thudng gan
nguén nudc nhu: séng, sudi, hd... Cac d6 thi déu chiu anh
hudng nhat dinh bdi ché d6 thuy van ctia moi vung. Tinh trang
ngap lut dé thi vao mua mua l1a diéu khé c6 thé tranh khéi, chi
khac nhau vé tan suat xuat hién va muc d6 dnh hudng. Theo
thai gian, trinh d6 khoa hoc phat trién, cac tinh toan vé thay
van chinh xac va thuyét phuc hon, nhiing bién phap bao vé dé
thi khoi ngap phu hop hon véi thuc té. Mac du vay, dudi tac
déng cla Bién déi khi hau (BDKH), lugng mua I6n hon du béo
nhiéu lan; do thi hoa dién ra véi téc dd qua nhanh, lugng nudc
[0 hinh thanh vugt kha nang dap tng cta hé théng thoat nudc
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dé thi; cing véi mét s6 nguyén nhan khac nhu: Viéc dau tu xay
dung hé théng thoat nudc chua cé su dong b, chua theo dugc
quy hoach; Quan ly dé thi va quan ly thoat nudc con nhiéu han
ché; Y thic cla cong déng chua t6t, xa rac bua bai gay tic
nghén, giam kha nang cta cac céng trinh trén hé théng thoat
nudc mat... khién cho tinh trang ngap ngay cang trd nén phuc
tap hon, dac biét la ngap ung doé thi.

Cac tinh toan vé thoat nudc va giai phap cong trinh truyén
théng dé b3o vé dé thi khéi ngap nhu dé, ke, dap, tram bom... goi
chung 13 “ha tdng xam” dudng nhu khéng con da dé gidi quyét
nhiing thach thiic do ngdp gay ra cho cad hién tai va tuong lai.
Nhiéu nudc phat trién trén thé gidi da tim huéng di khac dé giai
quyét van dé ngap cho do thi.
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2. MOT SO GIAI PHAP THOAT NUGC BEN VUNG PA VA
DANG AP DUNG TAI CAC PO THI VIET NAM

Gidi phap vé thoat nudc trén cg s@ tiép can tu nhién, hay si
dung diéu kién tu nhién dé kiém soat va lam gidm ngap lut dé thi
thuéc nhom “ha tang xanh”, da dugc nghién cdu Ung dung &
nhiéu nudc trén thé gidi véi nhiéu tén goi khac nhau. “Hé théng
thoat nudc bén viing” (SUDs) 6 1€ la thuat ng(r dugc biét dén réng
rai nhat, bat dau tir Anh nam 1999. Ngoai ra, cac gidi phap c6 tén
goi khac nhu: Thiét ké tac dong thap (LID) ctia My nam 1990; Thiét
ké d6 thi nhay cdm véi nudc (WSUD) tai Uc nam 2004; Chuang
trinh Nguén nudc s6i dong, thdm my va sach sé (ABQ) tai
Singapore ndm 2006; Thanh phé bot bién (SC) tai Trung Quéc nam
2014... (Hinh 1).
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Hinh 1. Lich st phét trién cac khai niém lién quan dén thoat nucc do thi huéng dén
phét trién bén viing [1]

C6 nhiéu giai phap dugc ap dung trong nguyén ly thoat nudc
bén viing, tuy nhién, tuy thudc vao tiing dia phuong, timg quy mé
ma st dung cac gidi phap nay cho phii hap. & Hinh 2 [a mét s6 giai
phép SUDs c6 thé ap dung, tuy thudc vao quy mé cong trinh, khu
vuc hodc ca do thi.
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Hinh 2. Mot s6 bién phap SUDs [2]

Vi sy hé trg clia cac t6 chuc quéc té, nhiéu dia phuong cla
Viét Nam da ap dung thi diém cac gidi phap thoat nudc bén viing
va budc dau cho thdy nhing tin hiéu tich cuc trong viéc gop phan
kiém soat va gidm thiéu ngap ung dé thi. Cac gidi phap nay c6
cung nguyén ly ap dung nhung c6 tén goi khac nhau nhu: Hé

théng thoét nudc bén viing - ap dung tai: Quang Ngai, Ca Mau, S6c
Trang, Kién Giang... hay “Thich Ung dua vao hé sinh thai ty nhién”
- ap dung tai TP Bong HGi, Quang Binh. Ngoai ra, Ngan hang thé
gi6i (WB) va Ngan hang Phat trién Chau A (ADB) cing da hé trg
mot s6 dia phuong trong ca nudc nghién ctu va dé xuat cac giai
phap vé ky thuat ciing nhu quan ly lién quan dén thoat nudc mat
dé thi, trong d6 c6 thé ké dén cac dé thi: TP.HCM, TP Hué, TP Ha
Giang, TP Vinh Yén...

a. Hé théng thodt nuéc mua dé thi theo huéng bén viing

Chuong trinh chéng ngap lut va thoat nudc (FPP) do T8 chuic
Hop tac Phat trién Duc (GIZ) trudc day va nay la Chuong trinh
“Thich Ung v&i bién d&i khi hau Déng bang séng Clu Long - MCRP”
thuc hién tai Viét Nam da tién phong trong viéc thic ddy SUDs tu
nam 2013. Trong khuén khé chuaong trinh, cac du 4n SUDs thuc té
da dugc xay dung tai cac TP & vung duyén hai mién Trung va &
Pong bang séng Clu Long (PBSCL)[2]. SUDs hudng dén nhiéu lgi
ich, gép phan phat trién dé thi bén viing, cai thién khéng gian,
quan ly rti ro moi truong (Hinh 3) .
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Hinh 3. Cac muc tiéu lgi ich ma SUDs hudng dén [3]
Trong khuén khé chuong trinh, tai liéu “Huéng dan ap dung
thiét ké hé théng thoat nudc mua d6 thi theo husng bén ving” da
dugc ban hanh va xuat ban nam 2019. Duéi day la mét sé du an
SUDs da ap dung tai cac dia phuong c6 tinh chat tuong tu nhau,
dé la cac khu vyc triing thap va thudng xay ra ngap ung cuc bo.

e Dy an SUDS & TP Quang Ngai

S& Xay dung tinh Quang Ngai nam & sat dudng Pham Van
Dong, phia Bac clia toa nha tru s& ti€p gidp véi mot hé théng
mang xanh I6n bao gém: hé diéu tiét, quang trudng va cac bon
hoa (Hinh 4_).
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Hai giai phap SUDs dugc dé xuat &p dung la: Gidi phap tham -
st dung vat liéu lat san cho phép nudc c6 thé thdm xudng dat bao
gém dang 6 cd, 6 c6 két hop gach lat va gach block xi mang két
hgp tréng cé dan xen; Giai phap trit nuéc mua - st dung hé théng
muong dén két hgp dan nudc cii va méi, néi v6i hé théng bé chita
nuéc mua tai bén dudi nén nha lam viéc mé rong va hé théng bé
tr& nuéc mua tao diéu kién luu tri va gidm ap luc thoat nuéc mua
khi tham gia thoat vao hé thédng c6ng ctia thanh phd (Hinh 5a).

Vao
.

(@) (b)

Hinh 5. Mo hinh thiy luc hoat dong cla bé chda truc tuyén (a) va ngoai tuyén (b)
SUDs [4]

e Duan SUDs & TP Ca Mau

Ca Mau la mét tinh ven bién & cuc nam cda Viét Nam, nam
trong khu vuc Dong bang séng Cliu Long. Toan bd dia phan Ca
Mau nam trén ban dao Ca Mau, 3% dién tich cla tinh Ca Mau la
mang luéi séng, rach kénh [4].

Khu vuc dugc nhém tu van cla GIZ lua chon thi diém gidi phap
thodt nudc bén vimng la Khu vuc hoa vién tai nga giao Hung Vuong
- Phan Ngoc Hién (Hinh 6). Du &n c6 dién tich 1036m? du kién tac
dong 20670m?2
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Hinh 6. Niit giao Hung Vuong - Phan Ngoc Hién khi chua thuc hién dy an [4]

Cac giai phap dugc lya chon ap dung trong du an bao gom:
Vudn thu nudc mua tu thdm, bé chita nuéc ngam va via hé cau tao
tham nuéc. Nhém tu van da st dung cac vat liéu c6 kha nang
tham, tdn dung cac thanh phdm tU nhua tai ché, dac biét, bé chia
ngam c6 dau néi véi hé thong cong thoat nudc cha thanh pho
(Hinh 7). Ngoai ra, canh quan phia trén cta dy an ciing dugc thiét
ké véi tinh my cao, phuc vu cho ngudi dan cé thé di dao va ngdm
canh.

Hinh 7. So d6 ddu néi cic hé thong SUDs - dut &n thi diém tai TP Ca Mau [4]
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e Du é&n SUDs thi diém tai TP Rach Gia, tinh Kién Giang

Dy an SUDs tai Rach Gi4, Kién Giang c6 tén goi la “M6 hinh
thoat nudc bén viing truc dudng Lac Hong - Ldm Quang Ky” tai
phudng Vinh Lac. Dién tich xay dung khoang 2240m?, dién tich luu
vuc tac déng truc ti€p khoang 9538m?2
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Hinh 8. Vi tri dv an SUDs tai TP Rach Gid [5]

Cac giai phap SUDs dugc ap dung trong du an & Rach Gia bao
gbm: Vudn thu nuéc mua két cdu thdm loc nhiéu I6p, xay dung bé
chiia ngam thiét ké dang 16 réng, cai tao via hé tu thdm bang nhua
tai ché. Sau khi dy an hoan thanh, van dap tng day da vé mat ky
thuat cing nhu cdnh quan.

vl &

Hinh 9. Phdi canh cdnh quan du &n SUDs tai TP Rach Gié [5]

e Du an SUDs tai TP Long Xuyén, tinh An Giang

Dia diém 4p dung du &n SUDs tai Long Xuyén, An Giang nam &
phudng Binh Khanh. Khu vuc dy an la cong vién cap khu nha &,
phuc vu cho Khu dan cu Rach Nam Tra On, véi quy mé xay dung
4.300m?, dién tich luu vuc tac dong truc tiép 13.375m? (Hinh 10).

Hinh 10. Vi tri dy &n SUDs tai TP Long Xuyén [5]
Hé théng thoat nudc bén viing tai day dugc té chiic véi cau
trac lién két gitra 3 thanh phan chinh: vugn thu nudc mua (hé thu),
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via hé thdm va bé chira ngdm. T4t ca cac ciu tric déu cé kha nang
thdm th&u nudc xudng long dat xung quanh. Hé théng c6 két néi
du phong véi hé ga thoat nudc hién hitu bang van mét chiéu dé
dam bao nudc tir h6 ga khéng chdy ngugc vao hé théng. Canh
quan cla dy an sau khi hinh thanh clng rat phu hgp véi cac yéu
cau dat ra ctia SUDs. (Hinh 11)

Hinh 11. Phi canh canh quan du an SUDs tai TP Long Xuyén [5]
b. Thich ung dua vao hé sinh thdi tu nhién
Thich Ung dua vao hé sinh thai tu nhién (Ecosystem-based

Adaptation - EbA) la mét trong nhiing phuong phéap thoat nudc

bén vimng dugc d4p dung nham gidm thi€u tinh trang ngap lut.

Theo phuong phap EbA, cac giai phap xay dung ha tang dé thoat

nudc sé dugce két hgp vdi cac bién phap tang cudng va phuc héi hé

sinh thai tu nhién.

Trong khuén khé du an "H6 trg Viét Nam thuc hién théa thuan
Paris" (VN-SIPA), do t6 chuc Sang kién Khi hdu Quéc té (IKI) thudc
B Kinh té & Hanh dong Khi hau Lién bang Buc (BMWK) tai trg,
dugc thuc hién bai Bd Tai nguyén va Méi trudng va T8 chiic Hop
tac Phat trién Buc (GIZ) tr ndm 2018-2023, Ha Tinh va Quang Binh
1a 02 tinh dugc lua chon dé thuc hién cac giai phap EbA. Trong khi
& Ha Tinh van dang trong qua trinh nghién ctu thi & Quang Binh,
03 giai phap dugc trién khai xay dung & TP Déng Hdi va da hoan
thanh, bao gém:

e Khu vuc canh quan tri nudc cong vién séng cau Rao

Dia diém xay dung la khu vuc cong vién ven sdng tai séng Cau
Rao (Phia Bong) doan tur Cau Rao dudng Tran Hung Pao dén cau
Céng Vién dudng Tran Quang Khai (Hinh 12).
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Hinh 12. Cong vién song Cau Rao [Nguon: Google map]
Du an c6 dién tich khodng 4,9ha, luu vuc tdc ddng ctia du an la
khoang 10,55ha, dung tich chira nuéc cé thé dat dugc la 4000m3.
Ngoai ra, theo GIZ khodng 29.000 ngudi dan dugc hudng lgi.
Muc tiéu c6t 16i cta dy an la tang kha nang tham nudc bé mat,
tang cudng khéd nang gilr nudc, tdng tuan hoan nuéc, lam cham
qua trinh nudc séng dang lén, gidm thiéu rdi ro ngap Gng phat
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trién da dang sinh hoc, gidm hién tugng dao nhiét dé thi. Hinh 13
thé& hién cac loai luu tri nudc trong khuén vién cong vién Cau Rao.
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Hinh 13. Bn loai khu vuc trif nudc trong khudn vién cdng vién Cau Rao, TP Ddng Hdi,
tinh Quéng Binh [6]

Do d6, du an str dung céc gidi phap cdnh quan sinh thai va cac
vat liéu phu hgp quan diém thich Ung véi bién ddi khi hau dua vao
hé sinh thai (EbA). Cac céng trinh, hang muc gém: San chai ngoai
troi da nang theo mua (san khau da mua), Muong loc sinh hoc va
dan tham tu nhién (Bioswale), Cay xanh dudng dao va cac cong
trinh phu trg (Hinh 14).

Via hé, san chgi, dudng dao
vdi ciu tric tuf tham
Permeable pavements

Hanh lang tu nhién
Natural corridors

Mudng loc sinh hoc
Bioswales

Khu vifec trif nudc
Woater retention basins

Via hit, sdn chai, duéng dao
widi clu tric ty tham
Permeable pavements
Hinh 14. Céc gidi phap SUDs ap dung tai cong vién Cau Rao [7]
e Hé thong thoat nuéc d6 thi bén viing tai nga ba Bac Ly,
phudng Bac Ly, TP Bong Hai
Tuong tu cac du an SUDs trong khuén khé chuang trinh chéng
ngap lut va thoat nudc (FPP) da dé cap & trén, giai phap thoat nudc
bén ving dugc dp dung tai TP Déng HGi gép phan: lam cham
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dong chay, trit nudc mua, ting kha nang thdm nudc tu nhién, bé
cap nudc ngam, tang dién tich mang xanh...

Khu vuc ap dung thi diém du an nam & phuéng Béc Ly, TP
Dong hdéi, vai dién tich thuc hién dy dn khoang 352m2 Du é&n véi
cac cong trinh bao gém: Dau tu xay dung méi 02 bé chita ngam
theo cdu trdc tham nudc, dung tich 150m?3; [ap dat 08 hé ga thu
nudc mua mat dudng xung quanh hoa vién; 13p dat cac hé théng
6ng thu duc 16 va két néi hé théng hé ga hién trang; cai tao gach
lat nén hoa vién theo cdu trdc tham nudc (Hinh 15).

Do gino thing xanh vh hi @ bé xng Thé

quanh cf clu trie via h thim nudc
ayllum gipcts terrazae dan e & g co,
gitip t3ng khd ndng tham nudc mua

A green traffic island and permenbie
pavements constructed by Intordoaving
tereazsa bricks and geass blocks o
Inzroase infiitration

B wPVC Bye 16 thu mude ma
®ung guanh vio bi

Perforaned USVE pipes to colct
ainwater it starsge tarks

Ong thodt tran UPVC a8u nél hi théng B4 rgdm chits vl thim mide mus
thedt nude hign by gdn van mit chiéu Kk o arsd Jitsation
S EpBa rldc Eh el W e tanks to scoumrate and. store
WL overflow pipes connected 1o the et

eisting drzinage System  through a

check walvn to provent backflow of

WATEY G0 the Eanks

Hinh 15. Cac bién phap EbA dp dung trong dy dn thodt nudc bén viing tai nga ba Bac
Ly [71

Theo du tinh cia nhém thuc hién, khi du an dugc hoan thanh
dién tich tac déng khoang 14.500m? va khoang 2000 ngudi dan
dugc huang lgi.

e Mang xanh ding va vuon trén mai tai tda nha Ban quan ly
dich vu cong ich TP Bong Héi

Toa nha Ban quan ly dich vu cong ich TP Déng Hdi la noi dugc
ap dung gidi phdp Mang xanh ding va Vudn trén mai. Thiét ké da
dugc phé duyét ndm 2021 cla tda nha gdom 3 tang véi chiéu cao
13,6m; téng dién tich 4p dung vudn trén mai la 362m?, dién tich
mang tudng xanh la 544,96m? (Hinh 16).

Hinh 17. Caclgi ich cia mang xanh dtng va vudn trén mai [7]
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Lgi ich mang lai clia du an ca trong mua khé va mua mua, bao
gém: Cach nhiét hiéu qua cho céng trinh, gidm tiéu thu nang
lugng dién, tai s dung nudc mua, tiét kiém chi phi va gidm ap luc
hé théng thoat nudc d6 thi, tao canh quan d6 thi sinh thai, tang
hap thu carbon, loc bui va lam dm khéng khi, gidam hién tugng dao
nhiét dé thi. Hinh 17 mé ta ngan gon cac lgi ich mang lai ctia dy an
mang xanh dung va vudn trén mai.

Cac hang muc chinh trong du an bao gém: Gia cong lap dat hé
théng khung thép két cau; thi cong vudn tudng bao gém tréng
cay va hé théng tudi tu déng; xay dung hé théng gom nudc, chira
nudc mua bang bé ngdm (50m3) va thi cdng vudn trén mai. Dy an
da hoan thanh cuéi nam 2022 va dugc ban giao dua vao st dung
dau nam 2023 (Hinh 18).

Hinh 18. Mang tudng xanh diing va vugn trén mdi tai Toa nha Ban quan ly dich vu
cng ich Dong Hdi sau khi hoan thanh [8]

3.UU PIEM VA HAN CHE KHI AP DUNG CAC GIAlI PHAP
THOAT NUGC BEN VUNG

DPé gidm thiéu dugc ngap Ung d6 thi, diéu quan trong trudc
tién 1a phai kiém soat dugc tai nguén, sau dé méi dén cac gidi
phap ky thuat, quan ly. Viéc ing dung cac giai phap thoat nudc
dé thi theo huéng bén viing khéng nhiing gép phan gitp kiém
soat tai nguon ma con dem lai nhirng Igi ich to I&n khac cho d6
thi nhu: Tang thém quy dat, tang tinh thdam my cho d6 thi, loai
b6 cac chat 6 nhiém dugc luu gilt trong khi quyén, cai thién
chat lugng khong khi, giam tac déng ctia 6 nhiém trong dong
chay vao moi trudng, giam kich thudc, cong suat va chi phi xay
dung céc coéng trinh trén hé théng thoat nudc, trir nudc dé tai
st dung va b8 cap ngudn nudc ngam...

Mac du vay, trién khai 4p dung cac gidi phap thoat nudc
bén viing cho dé thi gap khéng it nhiing kho khan, han ché, c6
thé khai quat lai nhu sau:

(1) Vé giai phap mang tinh ky thuat

-Theo ly thuyét, c6 khoadng hon 30 gidi phap thoat nudc
bén viing, tuy nhién qua thuc t&€ ap dung thi diém, c6 thé thay
cac du an chi mdi tap trung vao cac gidi phap: Vuon thu nudc
mua, vat liéu lat cé kha nadng thdm va bé chiia ngam. Sé it c6 ap
dung gidi phap vuon trén mai va mang xanh dung;

- Phan 16n cac du an dugc ap dung vao thuc té c6 quy mo
nhd, 16n nhat chi khodng 5ha & céng vién Cau Rao con lai
khéng qua 5000m?, do d6 thudng chi gidi quyét & cac diém
ngap ung nho;
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- Kinh phi dau tu cho cac du an khoéng Ién, trung binh
khoang 1,5 - 2 ty, riéng chi cé du an tai cong vién song Cau Rao
tai TP Dong HGi la c6 vén dau tu gan 10 ty dong.

(2) V& mat quan ly

- Tiéu chudn, quy chudn lién quan dén quy hoach, xay dung
va trién khai cac gidi phap cu thé cling nhu cac cong tac lién
quan dén viéc tham tra tham dinh con thiéu;

- Chua c6 dinh muc kinh té, ky thuat trong quan ly van hanh
va bao tri cac hé théng thoat nudc bén viing;

- Nang luc cta cac don vi tu van thiét k&, giam sat va cac co
quan quan ly nha nudc con han ché;

- Trong quy hoach d6 thj dac biét trong quy hoach thoat
nudc chua dé cap dén cac giadi phap thoat nudc bén ving, dan
dén kho khan cho viéc 1ap cac du an dau tu xay dung sau nay;

- Cac co s& dir lidu vé thoat nudc va kiém soat bé mat dé thi
con thiéu.

(3) Su tham gia clia cdOng d6ng con han ché trong qua trinh
trién khai.

4. PE XUAT

V&i nhiing lgi ich ma céac giai phap thoat nudc doé thi theo
hudng bén viing dem lai cho d6 thi nhu da dé cap trong bai
viét thi viéc nhan rong cac gidi phap thoat nudc bén ving la
hét suic can thiét, va dé lam dugc diéu dé, bai viét dua ra mét
vai dé xudt nhu sau:

(1) Can da dang hoa viéc ap dung cac giai phap thoat nudc
bén viing cho phu hgp vai diéu kién tu nhién, dia hinh, thuy
van va hién trang phat trién do thi;

(2) Can co6 cac chinh sach huy dong thém cac nguén luc tai
chinh ti cac t8 chuc trong va ngoai nudc dé cac gidi phap thoat
nudc bén viing khéng chi 4p dung thi diém ma dugc ap dung
réng réi  quy mé Ién hon;

(3) Ra soat, b6 sung ndi dung quy dinh cé lién quan dén
thoat nudc bén viing trong céc Tiéu chudn, Quy chuan lién
quan;

(4) Xay dung cac dinh muc vé kinh té, ky thuat va don gia
trén co s& két qua ap dung thi diém cac gidi phap thoat nuéc
bén viing tai cac d6 thi.

(5) TS chuc cac 16p tap huan, béi dudng nang cao nang luc
vé thiét k&, giam sat, van hanh hé théng thoat nudc bén viing;

(6) Ung dung réng rai han céng nghé théng tin trong quén
ly dir liéu clia cac co quan quan ly nha nudéc;

(7) Trong quy hoach dé thi can tao ra cac khéong gian xanh,
khéng gian cong cong (Cong vién, vudi hoa, tham cdb...) dé bé
tri cdc cong trinh dung dé luu gitt nudc tam thsi nham gidm
thiéu lugng nudc di vao hé théng thoat nudc tir d6 gidm thiéu
chi phi dau tu xay dung do giam dugc quy mé kich thudc céc
céng trinh trén hé théng; dé xudt cac vat liéu 1at c6 kha nang
tham nudc tét tai hé phé, dusng di bo, dudng dao...

(8) Xay dung ca ché hé tro ky thuat va tai chinh dé dam bao
su tham gia cé hiéu qua clia cdng déng dan cu trong qua trinh
trién khai xay dung cac du an thoat nudc bén viing.

5.KET LUAN

Ngap lut hién |a loai thién tai phd bién nhat thé gidi, dugc
du bao sé xay ra thudng xuyén han va gay ra nhiéu thiét hai
hon trong nhitng nam t&i. Qua trinh dé thi héa va cong nghiép
héa nhanh chéng cung véi tac dong clia bién d6i khi hau dang
lam gia tdng s6 lugng ngudi va tai san c¢6 nguy co bi ngap.
Ngay cang c6 nhiéu bang chiing cho thdy cac giadi phap thoat

nudc truyén théng cé thé chua da hodc khéng con phu hgp dé
gidi quyét nhirng thach thic trong tuong lai.

Giai phap thoat nuéc bén viing, dua vao tu nhién da tré
thanh lua chon cla nhiéu nudc phat trién trén thé gidi. Nhiéu
do thi & Viét Nam cling da va dang ap dung cac gidi phap nay
va budc dau cling cho thay tin hiéu lac quan trong viéc giam
thiéu ngap doé thi. Tuy nhién, cac gidi phap thoat nudc theo
hudng bén viing da ap dung & Viét Nam nhu trong bai viét
téng hop, da phan chi gidi quyét ngap tai cac khu vuc thi diém,
trong khi “ngap” lai thudng tac dong dén toan bo doé thi.

Ngoai ra, cac do thi Viét Nam da phan dugc xay dung trén
nén do6 thi cG, ha tang thoat nudc khéng con dap ung kip véi
t6c dé dé thi hoa. Do dé, can phai c6 mét mé hinh, trong dé
ddy du cdc nhém gidi phéap tur té chic quan ly dén cdc nhom
gidi phéap ky thuat dé€ c6 thé gidi quyét dugc van dé ngap cho
cd cac khu vuyc xay méi va khu vuc d6 thj c. Cac gidi phép nay
can ¢6 su két hgp gilta “ha tang xam” théng thudng da cé san
nhu: dé, dap, ké... véi cac gidi phap dua vao thién nhién hay
con goi la giadi phap “xanh” nhu: vudn mua, muaong loc sinh hoc,
vung dat ngap nudc nhan tao... va quan trong nhat la phai gén
cac nhém gidi phap nay véi toan bé hé théng thoat nuéc cla
do thi.
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