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Tém tat: Cac hé thong thoat nuéc phu hop v6i muc tiéu phat trién bén vitng quan 1y nude
mua gan hon v6i ngudn phat sinh cta nd, thuong 1a trén hodc gan mat dit. Uu diém chinh
ctia cac hé thong nay 1a kha nang han ché dong chay va do d6 gop phan quan 1y rai ro 1ii lut,
kha nang xir Iy mot phan nuéc mua trudc khi xa ra moi truong va co hoi mang lai sy tién
loi ciing nhu sy da dang sinh hoc dia phuong. Quéan 1y nudc mua sir dung cac hé thong
khong c6 dudong 6ng 1a cach tiép can thoat nude tai cac khu vuc phat trién theo mot cach ty
nhién hon. Céch tiép can nay da dwoc dit nhimg céi tén khac nhau & nhiéu qudc gia nhu
Thuc hanh Quan 1y Tt nhit (BMP) hay Bién phap Kiém soat Nudc mua (SCM) & Hoa Ky,
Thiét ké D6 thi Nhay cam v&i Nude (WSUD) & Australia, hay Thanh phd bot bién (Sponge
City) tai Trung Quoc H¢ thong Thoat nudc D6 thi Bén viing (SUDS) ¢ Anh. Bai bdo nay
gi6i thiéu mot cach tong quan vé He thong Thoat nudc D6 thi Bén vimng (SUDS) ciing nhu
cac cong trinh duoc st dung trong hé thong nay dé phuc vu cho muyc dich thoat nudc va
giam ngap d6 thi mot cach bén viing. Hién nay cac hé thong loai nay da dugc trién khai thi
diém tai nhiéu dia phuong cua Viét Nam va dem lai mot sb hiéu qua nhét dinh.

Twr khoéa: Thoat nudc d6 thi; Giam ngdp d6 thi; Hé théng Thoat nude Do thi Bén virng;
SUDS.

1. Giéi thiéu

Theo CIRIA (2007), Hé thong thoat nudc dugc phat trién phi hop véi muc tiéu phat
trién bén vimg duoc goi 1a Hé thong Thoat nudc D thi Bén vitng (SUDS) [1]. No6i cach khéc,
SUDS la tap hop cac bién phap quan 1y nudc nham diéu chinh hé théng thoat nudc hién dai
v6i cac quy trinh xir Iy nude tu nhién [2]. Cac hé thong nay duoc thiét ké dé quan 1y cac rui
ro mdi truong do dong chay do thi gay ra va dong gop cac yéu td dé cai thién moi trudng [1].
Nhitng nd luc cia SUDS lam cho cac hé thdng thoat nudc do thi twong thich hon véi cac
thanh phan cua chu trinh nudce ty nhién [3 ] Nhung nd luc nay hy vong sé& lam giam tac dong
cua su phat trién con nguoi da hoac co thé c6 dbi véi chu trinh nude tu nhién, dic biét 1a xu
hudng dong chay mit va 6 nhidém nude [4]. Muyc tiéu cia SUDS 1a giam thiéu tac dong tir su
phat trién cta cac do thi dén sb lugng va chét lugng ctia dong chay, tdi da hoa cac co hoi tién
ich va da dang sinh hoc [1]. T4t ca cac muc tiéu phai ¢ vi tri ngang nhau va giai phap 1y
tuong s€ dat dugc loi ich chung trong ca ba khia canh xem xét, méc du mirc do co thé s& phu
thudc vao dic diém va su rang budc cua tung khu vuc cu thé. Cac thiét ké cia SUDS nham
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muc dich giam dong chay bang cach tich hop cac bién phap kiém soat nudc mua trén toan
khu vyc trong cac don vi nho va mang tinh riéng biét [1]. Thong qua qua trinh kiém soat
dong chay hiéu qua tai nguon viéc trién khai SUDS s& han ché cac cu triic 1am suy giam
dong chay ciing nhu cac cau trac diéu khién dong chay.

Sau khi duoc trién khai & nhiéu dia diém trén thé gid1, cac nha khoa hoc nhan théy SUDS
¢6 mot s6 wu diém sau: ting tinh thim my ctia canh quan, tic dong tich cuc dén méi truong
nhu g6p phan loc chit 6 nhidém va giam lwong nudc thai chay tran, ting luong nudc tham vao
cac 16p dat va khoi phuc trir lwgng nudc ngam, giam 1ii lut & ving ha luu song, giam thiét hai
va rii ro do 1 lut gy ra, giam tac dong tiéu cuc dén cong ddng do giam lwong chit 6 nhim,
tac dong tich cuc dén h¢ sinh thai nudc, tang gia tri bat dong san. Bén canh d6, SUDS cling
¢6 mot s6 mat han ché nhu: ton kém chi phi ban dau kha 16n khi trlen khai xay dung h¢ thong,
c6 thé gy ra ap lyc cho h¢ thong bao tri duong bo, ting rui ro v& mat an toan dbi voi cac
cong trinh ao ho va dat ngap nudc.

Trong nhitng nam g?m day, SUDS da duoc trién khai tai mot sé dia diém cu thé cta Viét
Nam nhu Quan Ninh Kiéu—Thanh phé Can Tho, Huyén Binh Chanh-Thanh phé H6 Chi
Minh, Thanh phé Vinh Yén-Tinh Vinh Phtic, Thanh phé Ca Mau—Tinh Ca Mau, Thanh phd
Long Xuyén—Tinh An Giang va Thanh phd Rach Gia—Tinh Kién Giang [5-8].

2. Triét 1y va lgi ich ctia Hé thong Thoat nwéc Do thi Bén viing

2.1. Triét Iy ciia Hé thong Thoat nwéc P6 thi Bén viing

Theo CIRIA (2007), triét Iy cia SUDS duoc thé hién théng qua viéc cac hé thong nay
duoc thiét ké, xay dung va bao tri mang tinh bén viing hon cac phuong phap thoat nudc thong
thudng. SUDS c6 thé 1am giam cac tac dong bét loi cia dong nudc mua do thi dbi voi moi
truong thé hién qua tAm nodi dung chinh:

- Giam ti 1¢ dong chdy, lam gidm nguy co 1d lut ¢ ha luu.

- Giam thé tich dong chay bd sung va tan suat dong chay c6 xu hudng ting 1én do qué
trinh d6 thi héa. Didu nay co6 thé lam ting nguy co va thiét hai cta li lut ciing nhu suy giam
chat luong nude.

- Khuyén khich sy tai tao nuéc ngam ty nhién dé giam thiéu tac dong dén tang chia
nudc va cac tang day song trong luu vuc tiép nhan.

- Giam ndng d6 chat 6 nhiém trong nudc mua, gitp bao vé chit luong clia ving nudc
tiép nhan.

- Hoat dong nhu mot bo dém cho su ¢b tran nuéc mot cach vo tinh do mua bﬁng cach
ngan chan viéc thai tryc tiép cac chat gay 6 nhiém véi ndong do cao vao ving nudce tiép nhan.

- Giam thé tich nudc bé mit xa vao hé théng céng két hop, lam giam lugng nudc thai bi
6 nhiém vao ngudn nudc thong qua sy ¢ tran hé thong thoat nudc két hop tran.

- Gop phén cai thién canh quan, nang cao tién ich va gia tri tham my ciia cac khu vuc
phat trién.

- Cung cap mdi trudng séng cho dong vat hoang da ¢ khu d6 thi va co hoi dé tang cuong
da dang sinh hoc tai khu vuc nay.

2.2. Loi ich cua Hé théng Thodt nuée PO thi Bén vitng

Theo CIRIA (2015), 1oi ich ctia SUDS bao gdm chin ndi dung chinh:

- Bao v¢ con nguoi va tai san khoi nguy co rui ro cao do phat trién do thi.

- Bao vé chét luong nudc ngim va nude mat khoi dong chay 6 nhiém do phat trién d6
thi.

- Bao vé cac ché do dong chay tu nhién (cac hinh thai va hé sinh thai lién quan) ¢ song,
sudi, ao, ho.

- Hb tro cac moi truong sdng ty nhién dia phuong va cac hé sinh thai lién quan bang
cach khuyén khich ting tinh da dang sinh hoc va lién két cac moi truong sdng.
Hpi nghi khoa hoc toan quéc “Chuyén déi s6 va cong nghé sé trong Khoa hoc Trdi dat, M6 va M6i truong” (EME 2021)
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- Cai thién dd 4m cua dat va bo sung lugng nudc ngém da can kiét, cung cép cho x4 hoi
mot ngudn nude quy gia.

- Tao ra nhimng dia diém hap dan ma moi ngudi mudn sdng, 1am viéc va vui choi thong
qua viéc tich hop nudc va khong gian xanh véi moi truong xay dung.

- Néang cao hiéu biét ctia cong ddng vé cach quan ly va str dung dong chay tir qua trinh
phat trién cta ho ciing nhu 101 ich cua cac phuong phap tiép can bén viing hon.

- HO tr tao ra sy phat trién c6 kha nang d6i pho véi nhiing thay ddi ctia khi hau.

- Mang lai co s& ha ting hiéu qué vé chi phi sir dung it tai nguyén thién nhién hon va c6
lwong khi thai carbon ca vong ddi nhé hon so véi hé thong thoat nude thong thudng.

3.‘Chu5i quan Iy va quy trinh kiém sot dong chay ciia Hé thong Thoat nwéce Do thi
Bén virng

3.1. Chuéi quadn Iy ciia Hé thong Thodt mede D6 thi Bén viing

Theo CIRIA (2007), dé bat chudc cac quy trinh khai thac ty nhién mét cach phu hop
nhat c6 thé, SUDS can phai c6 mot “chudi quan 1y”. Pay 1a ndi dung co ban dé thiét ké mot
s0 d6 SUDS thanh cong vi cac hé thong nay sir dung cac k¥ thuat thoat nudc theo chudi dé
giam dan sy 6 nhidm, toc do dong chay va thé tich nudc [1]. Hé théng phéan cip cac ki thuat
nén duoc xem xét trong viéc phat trién chudi quan 1y nhu sau:

- Phong ngira: sir dung céac bién phap thiét ké khu vuc va vé sinh khu vuc tét dé ngan
chan dong chay va 6 nhiém, va ti sir dung hay thu hoach nuéc mwa. Chinh sach phong ngtra
thuong duoc bao gom trong ké hoach quan 1y khu vuc.

- Kiém soét tai ngudn: kiém soat dong chay tai hodc gan ngudn ciia no.

- Kiém soét khu vuc: quan 1y nudc trong khu vue dia phuong hodc dia diém cu thé.

- Kiém soat ving: quan 1y dong chay tir mot dia diém hodc mot sb dia diém, thuong 1a
trong ao hd can bang nudc hodc ving dit ngap nude kién tao.

3.2. Quy trinh kiém sodt dong chady ciia Hé thong Thoadt nwéc PG thi Bén viing

Theo CIRIA (2007), SUDS st dung bén quy trinh dé quan 1y va kiém soat s luong dong
chay khi thiét ké cac thanh phan trong hé thong. Mdi lwa chon vé& mit quan 1y cac quy trinh
ndy co thé cung cip cac co hoi dé klem soat nudc mua, quan 1y rui ro gdy ra do 1u lut, bao
ton nude va tai tao ngudn nude ngam Bon quy trinh nay bao gom: (1) thAm nudc; (2) giam
nu6ce hay suy giam nudc; (3) truyen tai; (4) thu hoach nudc [1].

Theo [9], dbi v6i viée kiém soat chit lugng dong chay, SUDS str dung chin quy trinh xur
Iy chat luong nudc tu nhién khi thiét ké cac thanh phan trong hé thong. Cac quy trinh khac
nhau s& chiém uu thé cho tung k¥ thuat SUDS cu thé va s& co mat & cac giai doan khac nhau
trong qué trinh xir Iy nuéc. Cac co ché loai bo chit 6 nhiém ra khoi dong chay trong SUDS
bao gom: (1) ling dong tram tich; (2) loc va loc sinh hoc; (3) hap phy; (4) phan huy sinh hoc;
(5) bay hoi; (6) két tua; (7) hap thu boi thuc vat; (8) nitrat hoa; (9) phan ting quang hoa [9].

4. Cac thanh phan chinh ciia H¢ théng Thoat nuéc Do thi Bén viing

Theo [3], SUDS thuong str dung cac thanh phan dugc xdy dung gidng voi cac tinh ning
tu nhién dé tich hop hé thong thoat nudc d6 thi vao hé thong thoat nudc tu nhién hodac mot
khu vuc hiéu qua va nhanh nhat ¢ thé. Cac thanh phan SUDS phd bién nhét bao gom: (1)
kiém soat dau vao; (2) cong trinh tham nudc; (3) bé mat thuc vat; (4) via he; (5) cdng loc; (6)
lwu vye thdm nudce; (7) luu vuc giit nude; (8) ao hd; (9) dat ngap nude kién tao [3].

4.1. Kiém soat dau vao

Theo [3], dong chay ¢ thé duoc quan 1y tai chd hodc gan ngudn cia nd bang nhicu
phuong tién bao gom mai nha xanh duong, mai nha xanh 14 cay, thu hoach nudc mua, thung
dung nudc va tao vung luu trit trén dién tich 1at gach.

Hpi nghi khoa hoc toan quéc “Chuyén déi s6 va cong nghé sé trong Khoa hoc Trdi dat, M6 va M6i truong” (EME 2021)
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- Mai nha xanh duong:

Nudc mua c6 thé duoc giit lai trén cac mai nha bang phang, do d6 co thé khai thac tiém
nang luu trit nude mua clia chung bang cach sir dung cac bo han ché dong chay cho cac cong
thoat nudc trén mai nha [3]. Diéu nay s tao ra mot tai trong tryc tiép bo sung duoc tinh dén
trong thiét ké két ciu va s& phu thudc vao do sau tbi da cua 16p nudc dugce giir lai [3].

Qua trinh cham soc cong trinh nay la can thiét trong viéc duy tri cic mang chéng thim
mai nha. Trong thuc té, cac bo han ché dong chay co thé bi chan, dan dén tinh trang tran hoac
tich trir nudc mua trong thoi gian kéo dai, mot 1an nita chi ra sy can thiét phai bao tri thuong
xuyén va mé rong cac tuyén thoat nudc [3]. Mai nha xanh dwong ciing ¢ thé duoc chi dinh
két hop v6i mai nha xanh 14 cay.

- Mai nha xanh 14 cay:

Theo [3], mai nha xanh 14 cdy 1a khu vyc trong cdy c6 kha ning luu trir luong mua,
khuyén khich thoat hoi nudc va cung cép thém sy cai thién chat lugng nude khi nude mua
di qua 16p dat nhu trong Hinh 1. Mai nha xanh 14 cdy sir dung rong rdi thuong c6 dang tham
thue vat, duoc hd tro bdi moi trudng phat trién nhe va che pht mot 16p thoat nuéc, trong khi
mai nha xanh 14 cay tham canh két hop tham thuc vat bam ré sdu hon [3]. Trong mdt con
bao, lugng mua bi chin bai 16p thuc vat, duge bom va luu trit trong chéat nén, sau d6 duoc
luu trit va van chuyén xudi dong trong 16p thoat nudc [3].

Hinh 1. Mai nha xanh 14 cay dién hinh & Portland (Oregon).

Mai nha xanh 14 ciy ciing c6 nhiéu loi ich rong hon, bao gdm giam 6 nhiém khong khi
va tiéng On, ting moi truong séng va da dang sinh hoc, cai thién thim my, ting tudi tho mai
nha, tiét kiém ning luong va giam thiéu hiéu ung dao nhiét do thi [10-11].

- Thu hoach nudc mua va thung dung nudc:

Theo [3], thu hoach nudc mua bao gém mot hé théng dé thu thap, loc va luu trit lugng
nudc mua chay ra tir mai nha véi y dinh st dung nudc duge luu trit cho cac muc dich khong
thé udng xung quanh san nha va vuon cy. Pic biét trong nhimng thang kho han, bé c6 thé
tréng hoan toan hodc mot phan trong mot khoang thoi gian va do d6, mot khong gian luu trix
s& ¢6 san dé giir lai va cung cap cho nhu cau nudc 16n hon ning suét chay.

Thay thé cho mot hé théng thu hoach nuéc mua hoan chinh, mot vat chia véi ciu tao
don gian hon c6 thé duoc cung cip dudi chan cua duong dng, & trén hodc dudi mat dat dé
thu hoach nuéc mua [3]. Nhitng thung dung nudc mua cé dung tich khoang 200 dén 350 lit
duogc str dung voi sb lugng 16n, cd thé c6 tac dung tuong duong vai hé théng bé chira trén
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mai nha hoac hé théng thu hoach nuéc mua [3]. Thung dung nudc vé co ban van 1a mot
phuong tién thu hoach nuéc mua dé sir dung trong vuon, nhung dé co hiéu qua nhat trong
viéc quan 1y nudc mua, nd phai cho phép chdy tran ra hé thong thoat nudc dé c6 kha ning
lwu trir cho lwong nude mua tiép theo [3]. Mot giai phap thay thé don gian khac la xa nudc
ra khoi toa nha va trén cac khu vuc pho bién 6n dinh (nhu béi co, dam lay, mat dudng xop)
thay vi truc tiép vao hé thong duong 6ng [3]. Do d6, dong chay bé mit bi tri hodn, su gia
tang va chit 6 nhiém dugc loai bo & mot muc d6 nhit dinh [3]. Didu nay co thé dugc thuc
hién trong cac khu vyc do thi hién tai cling nhu dugc xay dung méi.

- Tao vung luu trit trén dién tich 1at gach:

Theo [3], vi€c xay dung vung luu trit trén dién tich 1at gach mang lai nhitng loi ich tuong
tu dbi voi vung luu trir trén mai nha. Cac khu vuyc tiém ning dé trién khai bao gdm bai dau
xe, bai Iuu trlir dugce 1at gach va cac bé mat khong thdm nude 16n khac. Uu diém chinh cua
cac ving ndy so voi vung luu trit trén mai nha 14 bé mit ¢6 sin 16n hon nhiéu va do su ving
Iwu trir c6 thé 16n hon [3]. Nhuoc diém cua cac ving nay lién quan dic biét dén sy bt tién
ctia nude vung luu trir va trong truong hop cuc doan, c6 thé xay ra thiét hai va cac van dé an
toan [3]. Ngoai ra, h¢ thong s& khong hoat dong néu khong dugc bao tri ding cach. Cac
phuong phap dé huy dong vung luu trir trén mat dat thuong lién quan dén viéc han ché dong
chay vao hé thdng cong thong qua cac ranh vai cac bd diéu chinh 16 hodc xoay [3].

4.2. Cac céng trinh tham mede

Hai loai cong trinh thdm nudc phod bién nhit 1a giéng kho va rinh thim [3]. Giéng kho
1a mot ciu tric ngam 6 thé dugc 14t d4, hinh thanh véi cac hop Iudi bang nhya, 16t tuong
khé hodc duoc xay dung bang cac don vi vong bé téng diic san nhu trong Hinh 2 [3]. Cac
giéng kho nay nén c6 ti 1¢ rdng e (dugc coi 1a ti 1¢ giita thé tich khe ho véi thé tich dat) it nhat
1a 30% [3].

Jncoming flow
Precast
concrete -«————— Drainage
rings with material
holes
In situ
concrete

base

Hinh 2. Céu trac mét giéng khé.

Drainage material: vt liéu thodt nwée; Incoming flow: dong chay dén; In situ concrete base: nén bé téng
dilc tai ché; Precast concrete rings with holes: vong bé tong dic san ¢é 16 [3].

Mot ranh thdm 12 mot hd dao dang tuyén tinh dugc 16t bang vai loc, dugc dip bang da
va c6 thé phu co6 nhu Hinh 3 [3]. Dong chay dugc chuyén hudng dén giéng kho hodc ranh
thim va tham vao dat hodc bdc hoi. Thiét bi ndy cung cép kha nang luu trit va ting cuong
kha nang thdm cua dat dé tiép nhan nudc bﬁng céch tao ra mot dién tich bé mat tiép xuc [3].
Giéng kho va ranh thdm khong nén dugc dit trong pham vi 5 m tir nén mong ctia cac toa nha,
hodc dudi mat duong [3]. Do déac diém hinh dang cua chung, ranh tham thuong hi€u qua hon
so voi giéng kho trong viéc kiém soat dong chay [3].

Hpi nghi khoa hoc toan quéc “Chuyén déi s6 va cong nghé sé trong Khoa hoc Trdi dat, M6 va M6i truong” (EME 2021)
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Hinh 3. C4u tric mét rinh thim.

Drainage material: vat liéu thoat nucc; Geotextile membrane: mang vai dia ky thudt; Inlet pipe: duwong
ong vao, Topsoil: lop dat mat [3].

4.3. Bé mat thue vit

Theo [3], Cac loai bé mat thue vat chinh duogc st dung trong quan ly nudc mua la dai
loc, hé triing 16t co (Hinh 4) va hé thong xtr 1y sinh hoc. H triing 1a cac kénh 16t ¢6 duoc sir
dung dé van chuyén, luu trir, thAm va xtr Iy nudc mua [3]. Dong chay vao truc tiép tir cc toa
nha lién ké hodc cac bé mat khong thim nude khac. Dong chay duge luu trir cho dén khi xay
ra tinh trang thdm hodc cho dén khi nude theo dong chay dugc chuyén dén noi khéc, vi du
nhu hé théng thoat nudc [3]. Dai loc, con dugce goi la dai dé€m thyc vét, 1a nhiing khu vuc
dbc nhe ctia mat dat duoc thiét ké dé thiic day dong chay cta nude mua [3].

[3] cling d& cap dé hoat dong t6t, nhitng hé triing doi hoi do dbc nho (théng thudng nho
hon 5%) hodc doan dau cac dap chéng 1ii va dat thoat nudc tot. Thong thuong, chung c6 do
dbc bén khoéng 16n hon mét phan ba, cho phép chung dé dang dugc bao tri bang may cat co
[3]. Chiéu rong day thuong nam trong khoang tir 0,5 m dén 2 m, d6 sau tir 0,25 m d&én 2 m
va c6 thé dé dang két hop véi cac dic diém canh quan [3]. Dai loc phai cho phép khoang
cach dong chay toi thiéu khoang 6 m [3]. H6 triing 16t co va dai loc tri hodn cac dinh dong
chay ctia nuéc mua va lam giam khéi lwong dong chay do sy tham va thoat hoi nuée. Gid tri
van toc dién hinh nén dudi 0,3 m/s dé khuyén khich hién tuong ling xay ra [3]. Chung thuong
duogc sir dung nhu mot tién xtr 1y két hop voi cac bién phap kiém soat khac. Cac chét 6 nhiém
dugc loai bo bang qua trinh bdi ling, thim qua cé va hdp phu 1én né ciing nhu tham vao dat
[3]. Cac hé thdng xir 1y sinh hoc hay con goi 13 cac khu vudn mua 1a nhitng ving triing co
canh quan nong, thuong bao gdm mot méi trudng loc nudce (thuong 1a cat), duoc 16t boi mot
16p thoat nude sdi [3]. Vai tro ciia ching la ngan chan dong chay tir cac con bao thuong
xuyén va xu ly nudéc mua béng cach x4 co hoc, bdi léng, h?ip phu va hép thu thyc vat va vi
sinh vat [12].

Hinh 4. Vi du v& hé triing 16t c6.

HGi nghi khoa hoc todn quéc “Chuyén déi sé va cong nghé sé trong Khoa hoc Trdi dat, M6 va Méi triong” (EME 2021)



Tap chi Khi tuwong Thity van 2022, EME4, 158-168; doi:10.36335/VNJHM.2022(EME4).158-168 164

4.3. Via he

Mit dudng phd bién duoc sir dung chu yéu cho cac bii dau xe va ciing co thé duogce sir
dung cho cac bé mit khéac, noi khong c6 hoat dong dich vu hoic it hoat dong dich vu [3].
Mot su sép xép dién hinh cho cu trac mat duong dugc minh hoa theo mat cat doc trong Hinh
5. Lép bé mit c6 thé bao g6m mot trong nhiéu loai khéi, hodc c6 thé 1a mot 16p nhya duong
x6p [3]. Céc khdi c6 thé xdp, cho phép nude tham qua ching thong qua céc 15 trong vat liéu,
hodc thdm noi vat liéu khong xép nhung cac khdi duge dat theo cach ma nudce c6 thé di qua
giita chiing [3]. Cac khdi duoc phép c6 thé vira khit v6i nudc di qua cac khe hep giita cac
khdi, hodc c6 thé duge dit voi mot mau céc 16 r6ng 16n hon, dugc lam phéng bﬁng dét va co,
hodc mot 16p soi [3].

[3] dé cap bén dudi 16p bé mit cta cac khdi 1a mot 16p cat hodc sdi ¢ nho, dugc ngan
cach voi 16p nén bén dudi bang mot 16p vai dia ky thuat (16p nén khong can thiét véi nhua
duong xép). Nén phu bao g6m da nghién hodc vat liéu cing khac, hoac céu trac ludi nhua
[3]. O bé mit thap hon ctia nén phu la vai dia ky thuat phé bién, néu du dinh cho thdm vao
mit dét, hodc mot mang dia ky thuat khong tham nudc néu khong cho tham [3]. Néu khong
¢6 su thAm nude, ciu tric _mét duong la mot hé thong nghiéng, cung cp su suy giam dang
ké cho nuéc mua nhung van yéu cau sap xép dé c6 16i thoat ra [3].

Tiém nang luu trit cia mot cu tric bai dau xe rong rii ciing c6 thé dugc khai thac bang
cach nhan thém dong chay tr bé mit mai nha hodc cac bé mat khong thAm nudc khac [3].
Ngoai ra con c¢6 kha ning dong chay duoc luu trit trong nén phuy s& duoc st dung cho cac
g dung nhu nude doi nha vé sinh va tu6i vuon hay tao canh quan [3]. [13] khang dinh tiém
ning 16n dé tai str dung nhung than trong vé chit lugng nudce duge tao ra tir ciu tric nay.

Ti 1é thdm thong qua cac bé mit via hé thdm, dic biét 14 cac bé mat méi, thuong 1a kha
cao [3]. Pbi v6i cac bé mat méi, ti 1¢ nay thuong vuot qua 1.000 mm/gi¢ va ddi khi cao hon
dang ke tuy thude vao loai bé mat [3]. Nghién ciru tir mot s6 qudc gia dugc bao cao boi [14]
chi ra rang toc d6 tham cia bé mat duong co thé giam hon 10% gi tri ban dau. Dé han ché
tac nghén & bé mit, nguoi ta khuyén cao rang bé mit phai dugc 1am sach ba 1an mot nim [2].
Mat duong pho bién thong thuong cling co thé c6 tac dong tich cyc dén chat luong nudc bang
cach cung cap cac co ché khuyén khich qua trinh loc, boi lang, hap phu va xi 1y hoa hoc hay
sinh hoc, cling nhu luu trit nudc [14].
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Blocks: céc vién gach; Geotextile: vai dia k thudt; Impermeable membrane: mang khong tham nude; Pea
gravel: séi dang ddu,; Sub—base: [0p nén bén duéi; Tanked system: hé thong bé chira [3].
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4.4. Cong loc

Theo [3], céng loc 1a céc thiét bi tuyén tinh bao gém mét 6ng duc 16 hoic xép trong ranh
cua vat liéu loc. Theo truyén théng, chung dugc xay dung bén canh cac con duong dé chan
va truyén tai dong chay, nhung chung c6 thé duoc sir dung don gian nhu cac thiét bj van
chgyéq [3]. Chiing c6 thé hodc khong cho phép nudc tham xudng dat, gidng nhu mit duong
pho bién.

4.5. Luu vuee tham nude

Theo [3], luru vuc thdm nudc 1a nhitng ving triing ¢6 16p phu thyc vat luu trir dong chay
dé thdm vao mit dat. Chiing dugc sir dung & nhitng noi c6 kha ning thAm nude va nhirng noi
thich hop cho viéc thim nudc. Pay cta cac luu vuc nay bang phang dé cung cap dong thim
ddng nhat, cac suon bén khong duge dbc hon mot phan tu [3]. Chung thudng duoc trién khai
vé6i cac luu vuce twong dbi nho.

4.6. Luu vuc gitr nuoc

Céc luu vye gitt nude cung cap kha nang luu trit cho nuwdc mua véi su kiém soét trong
giai doan tiép theo ctia quan ly nudc mua hodc cho mdt ngudn nude ty nhién [3]. Chung 1a
cac co so luu trir hiéu qua hinh thanh tir canh quan [3]. Chung khong khuyén khich viéc thim
xudng dat va co thé duogc 16t 16p day néu ngan chin tham hoan toan [3]. Sau khi da kiém soat
xong, lwu vire thuong bi kho cho dén thoi diém co mua tiép theo. Trong nhiéu truong hop,
cac luu vuc gitr nude hau nhu khéng duoc cong dong chit y do van dé canh quan va sy lua
chon tham thyc vét. Chiing thudong dugce sir dung voi nhidu chire ning khac nhau, ciing hoat
dong nhu cac khu vyc giai tri va chi day nudc trong cac con mua [3]. Cac luu vye gitr nuée
c6 thé truc tuyen (doc theo dong chay hodc ngudn nudc) hodc ngoai tuyen (cach xa dong
chdy va nguon nudc). Chang c6 hi€u qua loai bo chat 6 nhidm twong ddi thap do sy x6i mon
tr& lai cac chat ran lang dong trude day trong qua trinh lam diy cac luu vuce nay [3].

4.7. Ao ho

Theo [3], ao hd cung cap kha nang luu trit va xtr Iy nudc mua trong mot thé tich nudc
co dinh. Chiing c6 gi tri tham my, giai tri va céc loi ich moi truong nhu tra lai moi truong
song hoang dé cho khu vyc thanh thi, ngoai ra con ¢6 chirc nang kiém soat i tot [3]. Chung
cing ¢ thé dong mot vai trd quan trong trong viée kiém soat 6 nhidm do qua trinh boi ling
va sinh hoc c6 thé ting cuong chit lugng nude. Piéu nay 1a do nhiéu chit 6 nhidm duoc gin
vao chét rén lo limg, ching bj gii¥ lai béi sy lang dong [3]. DY sdu cua cac ao hd thudng duge
gidi han ¢ muc tur 1,5 den 3 m dé tranh sy phén tang nhiét [3]. Cac suon bén nong va tham
thuc vat duoc lua chon tot giup cho viéc dam bao an toan.

HO Xang Thoi & Quén Ninh Kiéu, Thanh phd Can Tho 1a mot vi du vé cai tao 6 thi dé
giam 10 Iyt théng qua cac luu vyc gitr nude. Can Tho, mét thanh phd lon cua dong bang song
Ciru Long, dé bi i lut theo mua va lugng mura 16n. bap lai, chinh quyen dia phuong da trién
khai cac giai phap chong ngdp do thi nhu 1a mot phan cta sang kién co s¢ ha ting qudc gia
16m hon va viéc xay dung Hb Xang Théi 1a mot trong cac sang kién trén [5].

4.8. badt ngap nuoc kién tao

Theo [3], cac ving dat ngap nude kién tao hodc nhan tao, trong do bao gom céc bii sdy,
dam lay va hé thong thuc vat, 12 nhitg ving dat nong duoc dao bang dat, da, hodc so1, bdo
hoa nude hodc duge bao phi bdi nude ndng vao thoi diém phat trién va duoc trong voi cac
loai thuc vat thuy sinh dugc lua chon. Vai tro chinh cta thuc vat 1a truyen oxygen tu khi
quyén dén hé thong ré va khuyén khich sy phat trién cua vi sinh vat [3]. Cac ving dit ngap
nude doi hoi dién tich bang phang ‘tuong d6i 16n véi do doc mit dét nhe, thong thuong dudi
5% [3]. Cac ving dat ngap nude rat don gian va khong tén kém dé xay dung, nhung c6 mot
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sO quan diém bt dong vé sy d& van hanh ciia ching. D¢ duy tri hiéu qua, ving dat ngap nudc
can cac chuong trinh bdo tri dai han, lién quan dén viéc tréng va khai thac thuc vat thiy sinh
[3]. Nguoi ta ude tinh rang mot ving dat ngap nude co tudi tho khoang tir 15 dén 20 nam [3].
Ngoai viéc 1am suy giam dong chay, ving dat ngap nudc co thé cai thién dang ké chat
lwong nude bang cach loai bo mot lwong 16n cac hat 6 nhiém va hoa tan (bao gdm ca chat
rin lo limg, kim loai, chat dinh dudng du thira va vi khuan) thong qua hoat dong sinh hoc va
bdi ldng [3]. Cac ving dat ngap nudc cung la nhimng bay bun va thiic day qua trinh phuc hoi
DO trong dong ra [3]. Két qua cho thay, ving dit ngap nudc c6 thé loai bo gan nhur tat ca vi
khuén, chit ran lo ling, mot nira tong tai lwong phosphorus va nitrogen trén co s6 xem x¢ét
hang nam [15]. [3] nhén dinh ching ciing c6 nhing (mg dung thir cap co gia tri chang han
nhu cung cap m01 truong séng hoang da va cac khu vuc g1a1 tri, gido duc. Tuy nhién, vung
dat ngap nudc rat nhay cam va pha1 du'oc quan 1y can than dé tranh tham thuc vat chét [3].
Céc ving dat ngap nude kién tao can c6 mot hdn hop do sau ctia nudc, thong thuong do
sau trén 1 m nén chiém khong quéa 20% dién tich va do sau dudi 0,5 m nén chiém hon 50%
]. Can c6 dong chay co s lién tuc, nhung van toc phai thap, thong thuong dudi 0,1 m/s
]. M6t khu vue nhan nude c6 kha nang loai bo trAm tich thuong dugc bao gém trong cac
hé thong nay.

[3
[3

5. Két luan va Kién nghi

Két qua nghién ctru cho théy SUDS 1a mdt mo hinh hi€u qua dé dam bao hoat dong quan
Iy thoat nudc tai cac d6 thi phi hop véi muc tiéu phét trién bén vimg. Cac thanh phan cia
SUDS dugc thiét ké véi mirc d6 linh hoat cao, gitip cho qua trinh thoat nudc duoc dién ra
gidng véi ty nhién va do d6 lam giam cac tac dong tiéu cyc ctia su phat trién do thi theo kiéu
truyén thdng. SUDS 1a mét giai phap phu hop cho viéc lam giam céc tic dong vé mit thiy
vin dbi véi cac d6 thi co luong mua cao, tir d6 gdp phan giai quyét duoc vain dé ngap lut d6
thi dang x4y ra tai nhiéu thanh phé trén thé gidi va tai Viét Nam. Bén canh do, viéc trién khai
SUDS con mang lai nhing tic dung khac nhu diéu hoa khi hau, tao canh quan, ting khong
gian xanh trong cac d6 thi va cai thién chat luong cudc séng cho cong dong dan cu. Hién nay
SUDS 1a mét cach tiép can con kha méi mé véi cac d6 thi Viét Nam. Pé ap dung duge SUDS
vao thyc tién cua Viét Nam, khi xdy dung mé hinh nay can tinh dén nhiing dic diém riéng
biét va dic trung vé mit ha tﬁng ky thuat, diéu kién tu nhién cling nhu kinh té xa hoi ctia cac
d6 thi mudn trién khai giai phap nay.
Loi cam on: Nhom tac gia xin chan thanh cam on su gbp y cua tap thé giang vién Khoa Mbi
truong va Tai nguyén Thién nhién, Trudng Pai hoc Can Tho dé cho bai bao dugc hoan thién
hon.

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 bd ¢ dau, khong duoc sao chép tir nhimg nghién ciru trudc day;
khong c6 su tranh chap 1oi ich trong nhom tac gia.
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Overview of the sustainable urban drainage system SUDS

Nguyen Thanh Ngan'?*, Nguyen Hieu Trung?

! Faculty of Environment, Ho Chi Minh City University of Natural Resources and
Environment (HCMUNRE); ntngan@hcmunre.edu.vn

2 College of Environment and Natural Resources, Can Tho University (CTU)

3 Research Institute for Climate Change, Can Tho University (CTU); nhtrung@ctu.edu.vn

Abstract: Drainage systems in line with sustainability goals manage stormwater closer to
its source, usually on or near the ground surface. The main advantages of these systems are
their ability to limit runoff and thus contribute to flood risk management, the ability to
partially treat stormwater before it is released into the environment and the opportunity to
provide convenience as well as local biodiversity. Stormwater management using non—pipe
systems is a more natural approach to drainage in developed regions. This approach has
been given different names in many countries such as Best Management Practice (BMP) or
Stormwater Control Measure (SCM) in the US, Water Sensitive Urban Design (WSUD) in
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Australia, Sponge City in China, Sustainable Urban Drainage System (SUDS) in the UK.
This paper introduces an overview of Sustainable Urban Drainage System (SUDS) as well
as the structures used in this system to serve the purpose of drainage and reduce urban
flooding in a sustainable way. Currently these systems have been piloted in many localities
of Vietnam and have brought certain effects.

Keywords: Urban drainage; Reduce urban flooding; Sustainable Urban Drainage System;
SUDS.
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