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Tém tit

Hé théng thoat nudc do thi bén virng (SUDs) s€ lam cham lai cac qué trinh thodt nudc mua trén bé mat dé giam
{ing ngap va dua nudc mua phuc vu cong ddng véi nhitng giai phap ky thuit ma trong dé st dung triet dé cac
kha nang luu giit va lam sach cua hé sinh thai ty nhién vao viéc cai thién chat lu’ong nuéce, bd cap nguon nude
ngam ... Bai béo nay tlep cén nguyén tic SUDS d01 v6i viée b cap nude dudi dat, dic b1et dé cap dén mdi quan
hé thay lyc myc nudce hd db thi (cong trinh ha tang thoat nude do thi) va tang nudc ngam Holocen trén dia ban
thanh phd Ha Noi dé tir ddy dé xuét cac giai phap va cong trinh phi hop vira kiém soét ing ngap vira bo sung
nude dudi dat, dong thoi duy tri duge hé thong mat nude dam bao dwoc cac didu kién canh quan va sinh thai
do thi.

Tir khod: hé théng thoat nude do thi bén virng; thoat nude mua; bd cap nude ngam; hd do thi; giai phap ky thuat;
tang chira nudc.

APPLICATION OF SUSTAINABLE URBAN DRAINAGE WORKS TO GROUNDWATER RECHARGE
FOR HANOI CITY

Abstract

Sustainable urban drainage systems (SUDs) will slow down surface stormwater drainage processes to reduce
flooding and at the same time bring rainwater to the community with technical solutions that make full use
of the storage and cleaning capacity of natural ecosystems in improving water quality, replenishing ground-
water... This article approaches the SUDS principle for groundwater recharge, especially mentioning the hy-
draulic relationship between the water level of the urban lakes, one of the urban drainage infrastructures, and
the Holocene aquifer in Hanoi city. It aimed to propose appropriate solutions and works to control urban flood-
ing and groundwater replenishment while maintaining a water surface system that ensures urban landscape and
ecological conditions.

Keywords: sustainable urban drainage systems; groundwater recharge; stormwater drainage; urban lake; tech-
nical solutions; aquifers.
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1. Giéi thi¢u

Qua trinh d6 thj hoa trén dia ban thanh phd Ha Noi phat trién manh, da va dang 1am bién d6i nhanh
chong cac dicu kién moi truong noéi chung va tai nguyén nudc dudi dat ndi riéng. Nhitng ndm gan
day do hoat dong khai thac nudc dudi dat phuc vu cho cac nhu cau sinh hoat, dich vy, san xuat, kinh
doanbh, ... s0 cong trinh va tong lugng khai thac trén dia ban Ha Noi lién tuc tang theo thoi gian. Tinh
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trang suy giam ngudn nudc dudi dat (6 nhidm, can kiét) da dién ra tai mot s6 noi gay anh huong t6i
cudc song cua nguoi dan va cac hoat dong kmh té trén dja ban thanh phd. O ving trung tam thanh
phé do anh hudng boi viée khai thac nude ngdm hang chyc nim nay cong véi viée bd tri cac giéng
khoan khai thac nuéc chua hop 1y, xa ngudn bd cap di dan dén hinh thanh phéu ha thdp muc nudc voi
dién tich 16n, ddy nhanh cac tac dong tiéu cuc dén moi truong nhu: can kiét tai nguyén nudc, gia ting
qué trinh 6 nhiém nguén nude dudi dat, sut lan mat dat, ... Dic biét cac phéu ha thép muc nudc t?mg
Holocen (qh) trén dia ban Ha Noi ¢6 xu huéng mé rong vé ca pham vi va chiéu sau trong nhitng nim
gan day [1]. Viéc gia tang khai thac nudc dudi dat néu khong dugc kiém soat kip thoi s& dan dén cac
nguy co suy thoai tai nguyén nudc va nhitng hé luy kém theo khéc (sut, lan mat dét, giam kha ning
thoat nude cua do thi, ...), trong do can kiét tﬁng chira nudc 1a c6 thé xay ra.

Heé thdng thoat nude do thi bén vimg (Sustainable Urban Drainage System-SUDS) lam cham lai
céc qua trinh thoat nurdc mua trén bé mit va dwa nudc mua phuc vu cong dong voi nhitng giai phap ky
thuat ma trong d6 st dung triét dé cac kha nang luu giit va lam sach cia hé sinh thai ty nhién vao viéc
cai thién chét lugng nudc, bd cap ngudn nude ngam cong vai viée 1am hai hoa canh quan thién nhién
bao vé cac nhom loai sinh vat qua viéc giit gin va tao noi cu trii cho chung; trong d6, xur Iy 6 nhiém
do ngudn thai phan tan va chdng ngap la nhfrng van d& chu yéu trong cong tac bao vé moi trudng va
quan ly ben Vung tai nguyén nu'orc [1, 2]. Déi v6i Ha Noi, 1a mot do thi dic biét voi tbe do phat trién
nhanh, vin dé nay cang trd nén cap bach.

Bai bao nay phan tich nguyén tic tlep can SUDS dbi véi viée bd cap nudc dudi dét, dac biét dé
cap dén mdi quan h¢ thuy luc muc nudéc hd do thi (cong trinh ha tﬁng thoat nudc d6 thi) va t?mg nudc
ngam Holocen trén dia ban thanh phd Ha Noi dé tir ddy dé xuét cac giai phap va cong trinh phu hop.
Trong d6 giai phap cin co nhét 1a xay dung cic cong trinh hd d6 thi vira dé kiém soat ung ngap, vira
bd sung nudc dudi dat, ddong thoi duy tri duoc hé théng mit nude dam bao cac didu kién canh quan
va sinh thai cho thanh phé.

2. DPiéu kién dia chit thily viin va hién trang khai thic nwéc ngim mach noéng & Ha Noi

Hién nay ngudn nudc cap cho sinh hoat va san xudt ¢ thanh phd Ha Noi phan 16n 13y tir ngudn
nude dudi dat. Do ndm trén dai dit gy cua song Hong chay dai theo hudng Tay Bic - Pong Nam,
thudc ving triing trong Chau thé Séng Hong, khu vuc Ha Noi c6 4 thanh tao dat da chira nude gdm:
thanh tao dat da bo roi thude cc trm tich luc nguyén; thanh tao phun trao; va thanh tao cacbonat
va thanh tao bién chat. Két qua diéu tra & Ha Noi cua Trung tim quy hoach va diéu tra tai nguyén
nuée Qudc gia (2018) cho thiy: toan thanh phé c6 16 tang chira nude, trong d6 co 4 ting chira nude
chinh can bao vé 1a Holocen (gh); Pleistocen trén (qp2); Pleistocen dudi (qp1) va Pliocen (n2). Tong
trir lvong tiém niang nude nhat co thé khai thac 13 4.076.365 m>/ngay. Trong do, cac thanh tao bé roi
chira nuéc 16 hong thudc ky Dé T (ting gh va qp) c6 y nghia quan trong trong viéc cung cip ngudn
nudée thd [2]. Mit cét dia chat thity van tuyén I-I viing Thanh Tri khu vie Ha Noi thé hién trén Hinh 1.

Tang chira nudc trim tich Holocen (gh) 19 ra trén bé mit va phan bd rong ri trong ving. Thanh
phan thach hoc chu yéu cua tang nay 1a cat, sét pha cat 1an san soi nho. Phia trén phan bd khong lién
tuc gdm sét pha thudc hé ting Hai Hung (Q'~2hh) ndm trén hé tng Thai Binh (Q*tb), c6 chidu day
tir rat nho dén 10 m, dat da co tinh tham nudc yéu, hé s tham tir 0,0036 dén 0,065 m/ngay, trung binh
la 0,023 m/ngay. Phia dudi la cat 13n san soi, chiéu day trung binh 13,3 m, chira nudc tot. Hé sd dan
nuée (K ) cua dat da chira nude tir 65 dén 471 m?/ngdy, ca biét c6 noi 16n hon. Hé s nha nudce trong
lyc thay ddi tir 0,01 dén 0,17. Do giau nudc cia téng thudc loai nghéo dén trung binh. Chiéu sau thé
nam muc nudc cua ting thudng tir 3 - 4 m. Nude thudng khong ap luc hodc ap luc rat nho. Ngudn bd
cap cho nudc trong ting chu yéu la nuéc mua, nuée mit do quan hé thay luc chit ché véi ngudn nude
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Hinh 1. Mt cit dia chét thuy van vung Thanh Tri khu vuc Ha N¢i [3]

mat tir cac song Hong, song Pubng song Pay va cac hd dam trong khu vie. Nude trong ting con c6
quan hé vdi tang chira nude qp phia dudi thong qua cac cira s6 dia chét thiry van, noi c6 su gian doan
cla téng cach nudc, dac biét 1a doc song Héng doan tir cAu Vinh Tuy 1€n thuong luu.

Tang chita nudc trong trim tich Pleistocen (qp) c6 thanh phan dat da chi yéu 1a cat cudi soi, phan
trén co6 thanh pha‘in hat nhé, cat chiém ty 1€ cao. Phan duéi kich thudce hat tang dan, san soi, cudi chiém
ty 18 16n hon. Chiéu sau mai tang chtra nudc qp dao dong tir 22,5 dén 54 m, trung binh 1a 38,5 m. B&
day tang chira nudc thay ddi tir 8 dén 75 m, trung binh 14 28 m. Tang chira nudc qp gdm hai 16p. Lép
trén (qp®) co thanh phﬁn dat d4 1a cat hat trung dén tho 1an san, s6i, c6 chiéu day trung binh tir 10 -
15 m. Lé’p dudi (qp ) 12 cudi soi 1an cat san, d6i noi 1an cat sét & day. Chiéu dz‘ly lop tr 12 - 22 m
& phia Bic song Hong va & song Duong chiéu day 16p t6i 30 - 35 m. Ngudn bd cap cho tang chira
nude gp chu yeu 1a nudc cac song vé mua I va nudce mua thim qua tdng chira nude gh bén trén. Song
Hong 14 ngudn bd cap chinh théng qua tang cudi s6i nam dudi day séng, cho khoang 90% trit lugng
nudc ngﬁm cua Ha Noi. Ngoai ra vi¢c khai thac manh mé nudc dudi dat cling tao su thoat dang ké cua
ngudn nudc. Ngoai quan hé thuy luc chit ché véi cic ngudn nude mit trong ving nhu séng Hong,
song Day, song Pubng, hd Ty, ... ting chira nude qp con c6 quan hé véi cac ting chira nude gh & trén
va tang chira nudc Neogen (N) bén dudi & doc ving ven sdng va cic ving co cira so dja chit thuy van.

Cac tang cach nudc va cach nude yéu trong ving Ha Noi phan b rong rii & phan Nam séng Hong,
thanh phan gom sét, sét pha, bun sét [3, 4]. Tang cach nude Pleistocen — Holocen phan bd & khip dia
phén Ha Noi (trir dai ven song Héng), chiéu day tur 5,58 - 11,9 m, thanh phﬁn chu yéu la sét, sét pha,
hé s6 tham trung binh 14 0,023 m/ngdy, hé s6 tham trung binh 0,049 m/ngay, thudc dang ting cach
nude yéu. Tang cach nudce Pleistocen-thuong phan bd rong rii ¢ cac d6i ven séng, thuong bi vat mong
hoic bi bao x6i, chiéu day tir 0,4 - 23,7 m. Tang cach nudc Pleistocen - ha nam 16t day ting chira nude
gp, thanh ph::in 1a sét két 1an cudi soi, hodc cudi két 13n sét va chiéu day tr 3,24 - 29,2 m. T::ing cach
nudc, thanh phan gom: cat két xen bot két, sét két, cac phun trio ryolit porphyry, cudi két, ... 1a tang
cach nudc hoan toan.

Ngudn cung cép ch yéu cho cac ting tir nude mua ngdm xudng & cac ving 16, 13 nudc mit song,
hd thim qua ctra s6 dia chit thity van, nudc tir ranh gidi tiép xuc phan ria da gbc chay vao va luong
nude thdm xuyén tir ting chira nude bén trén, va nude tham theo cac dut gay kién tao. Nudce ting chira
nudc khong ap gh trén cung cé quan h¢ thuy lyc chat ché voi nude mait 1a séng, ao hd dam, strc can
thity luc phu thugc vao cac thong sb ciia tang chira nudc chinh (hé sé dan nudce va chidu day va hé
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s6 tham cua 16p trim tich ddy long song ao hd dam, ...) va thé hién qua hé sé thim xuyén. Trong cac
tﬁng chtra nu6c gh, gpl va gp2 mot s6 khu vuc ¢6 ham luong Fe, Mn, As va NH4 " vuot so véi gidi
han cho phép. Thanh phin héa hoc ciia nudc trong ting gh bién ddi kha phtrc tap. Nhin chung nudc
co téng khoang héa nho hon 1 g/1, thudc loai nuwde nhat.

Hién nay tong cong sudt cip nudc cho trén 7 triéu dan Thanh ph6 Ha ndi gan 1,5 triéu m®/ngay
trong d6 nude ngim trén 700.000 m*/ngay, khai thac chu yéu tir ting chtra nude qp ( khoang 65%),
cung cép cho khoémg 3,2 triéu nguoi dan cho khu vuc ndi thanh cii [2, 4]. Tuy nhién khai théc nu()c
néng thén véi da phan 1a cac 16 khoan duong kinh nhé & tang qh bang bom tay, luu lugng mdi gleng
dao dong trong khoang O 5 —3 m>/ngay. Ngoai ra mét s6 tram cip nudc nho 1é khai thac nuéc ngam
mach néng bang cac giéng khoan kich thudc nho, cong sudt bom dén 200 m®/ngay dé sir dung cho
san xuat nong nghiép va sinh hoat.

Do cong suét khai thac 16n nén tai cac khu vuc tap trung dong dan cu, myc nude ngam dang suy
giam nghiém trong, tao nén cac non triing nude ngam cuc bd. Tinh trang muc nude ngam ha thap lién
tuc, cu the la giam ap suét chét long trong tang chira nude, c6 thé dan dén sut lun [3-5]. Do ap suét
nudée 16 rdng cua ting chira nude giam, cac 16p sét va bot min chiu nén bi thoat nude va cudi cung
bi nén chat. Sau d6 cac 16p dudi mat bi nén, gy ra sut lun dat & bé mat [6]. Toc do sut lin cao nhat
duoc ghi nhan tai cac khu vic dong dan cu, noi ¢6 muc nudc ngém bi suy giam manh do khai thac
quéa murc tir cac 10p trm tich chwa c6 két, noi nhing 16p sét mém chiu nén bao pht bén trén ting chira
nudc cat va san. Theo BO Tai nguyén va Mai trudng (2016), két qua quan tric muc nude dudi dat tir
nam 1992 - 2015 cho théy, tai Ha NO1i hinh thanh phéu ha thép muyc nudc lon c6 tam trung voi khu
vuc trung tAm thanh phd. Téc d6 ha thip muc nude trung binh nam trong tang chira nude khai thac
chinh khoang tir 0,08 - 0,91 m/nam, trung binh 0,3 m/nam. P4y 1a nguyén nhén suy thoai ngudn nudc
dan dén giam hiéu suat va luong khai thac, ting kha nang 6 nhidm va lan nén dat [7]. Viéc ha thap
muc nuée dan dén hinh thanh phéu ha thap bao trum 18n cc cong trinh khai thac. Cing véi su giam
dan myc nudc theo thoi gian, phéu ha thip myuc nudc ciing dugc mo rong dan. Néu lay gisi han ving
¢6 d6 cao muc nudc thép hon 0 mét so v&i muc nude bién la vung bi anh huong do khai thac thi dién
tich ving nay vao dau nhitng niam 90 ctia thé ky trudc chua dén 200 km?, dén nhitng nim dau cia thé
ky 21 tang 1én dén trén 250 km? [8].

Két qua diéu tra va danh gia nguy co can kiét nu6e dudi dat cua Trung tim quy hoach va diéu tra
tai nguyén nudc Qudc gia (2019) cho thay, ving can kiét nudc dudi dat trong tang chira nuéc Holocen
c6 dién tich khoang 306,1 km? phan bb chu yéu & cac khu vue: Cau Giéy, Ba Dinh, Thanh Xuén, Béic
Tt Liém, Pan Phuong, Phtic Tho, ... Phéu ha thép tai cac khu vuc nay tiép tuc mo rong vé phia Bic,
Poéng va Nam [2]. Ving nguy co can kiét nude dudi dét tang gh néu trén ban d6 Hinh 2.

Mot vi du dién hinh 1a hé Hoan Kiém thuong bi can do bdc hoi trong mua khé va khong duoc bo
cap day du lugng nudc tir tang nudc ngdm mach ndng trong khu vire, nén muc nude hd bj giam rd rét.
Nim 2015 thanh phd Ha Noi da nhiéu 1an phai bd sung nuéc cho hd bang ngudn nudc may cia Cong
ty Nude sach Ha Noi v6i lugng nude bd sung mdi ngay khoang 500 m? - 800 m>. Sau khi cai tao nao
vét hd, nam 2017 Cong ty TNHH Thoat nuéc Ha Noi di xay dung cong trinh khoan nuéc ngim ting
Pleitocen trong khu vuc cong sudt 70 m*/h dé bd sung duy tri muc nude hd khi bi can [9].

Chu trinh tai tao ngudn nudc ngam bi khai thac 1a ngudn nude mua, nwde mit tham xudng, nhung
qué trinh d6 thi hoa dan t&i bé tong hoa bé mat, thu hep dién tich bod sung nudc tu phia trén. TU nhitng
nam 90 tro lai day tac d()ng cac hoat dong xay dung nhu: khoan khéo sat, xir Iy nén mong cong trinh,
xay dung cac cong trlnh ngam, ... dién ra manh mé, khong chu y dﬁng mirc dén moi tru(‘mg ndi chung,
moi tredng nude ngdm ndi riéng, da gop phan lam suy thodi ca chit va 1u0ng nude ngam Ha Noi.

Trén dia ban Ha Noi, cic ngudn 6 nhiém nhu nghia trang, bai chon lap rac khong hop vé sinh,
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Hinh 2. So d phéan viing nguy co can kiét nuée ngdm ting gh [2]

nuéce thai chua qua xir 1y, ... tao nén 5 viing c6 nguy co 6 nhiém cao dén nudc dudi dat voi dién tich
426 km?; 3 viing c6 nguy co 6 nhiém trung binh v&i dién tich 1.097 km?; 3 viing c6 nguy co 6 nhidm
thép voi1 dién tich 3.268 km? [1]. Sy suy thoai vé chét biéu hién & sy nhiém ban amoni & khu vuc
phia Nam thanh phé c6 dién tich khoang trén 100 km?. O ving nay, khoang trude 1995, ham lwong
NH4" —N & c4 2 ting chira nuéc con & dudi mirc cho phép, nay da ting Ién trén 10 mg/l, trong d6 ting
chtra nudc gh cao hon tang chtra nudc qp va déu co xu hudng ting 1én theo thoi gian. Ngoai ra, nude
du6i d4t con bi nhiém ban bai chat hiru co, vi khuan va mot sé kim loai nang [8].
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3. B0 cip nuwéc ngim mach nong bang cic cong trinh ciia h¢ théng thoit nwéc dd thi bén virng

B sung nhan tao nudc dudi dat da va dang duoc ap dung ¢ nhiéu noi trén thé gidi dé luu trix va
cai thién chét lugng nudc, phong ngra cac thiét hai ddi voi cac cong trinh xay dung do sut lun mat
dat, ...[10]. Nghién ciru dia chat thiy vin bang phuong phép dong vi cho thiy & ving Pan Phuong
(Ha N6i), vao mua mua, nudc ngam tang Holocene duoc bo cip tir nude song 1a 86%-88% va tir nudc
mua 13 12%-14%; vao mua kho, nudc ngam tang Holocen bd cip cho nude song 1a 67%-70% [2, 4].
Nhu vay hoan toan c6 thé tan dung kha nang hap thu nudc cia cac tang chira nude chinh dé dua nuée
mua xudng bd sung, ddng thoi giam lwong nude mua chay tran trén bé mat, gop phan han ché hién
tugng ung ngp va bao vé duge ngudn nudc dudi dat.

Thoét nudc mua bén vitng 1a thoat cham dé tranh luong mua tap trung 16n & do thi trong thoi gian
ngén. Khac v6i hé thong thoat nudc truyén thdng, cac cong trinh cia SUDS sir dung triét dé cac kha
nang luwu gitr va 1am sach ctia hé sinh thai ty nhién vao viéc cai thién chét lwgng nude, bd cap nguf")n
nudc ngﬁm cOng voi viée 1am hai hoa canh quan thién nhién. Tai Viét Nam, thoat nuéc mua do thi
theo hudng bén viing 1a mot trong nhiing giai phap méi dugce khuyén khich 4p dung nham gép phan
giam thiéu ngap ung d6 thi dudi tac dong ciia bién d6i khi hau (BDKH).

Nudc mua khong nhirng 12 ngudn bo sung dy trir nude mat va nude ngam da thiéu hut sau sir dung
theo chu ky mua, ma con giit ap suét dia tinh chdng lun sut ving d6 thi. Nudc mua pha loing ngudn
nude bi 6 nhiém ning dé phyc hdi cac qua trinh hoa hoc va sinh hoc v6n c6 nhung bi kiém ché khong
dién ra dugc. Lop phu thuc vat, trong d6 thi cling nhu & moi noi la phén khong thé thiéu cua cudc
song, phu thudc hoan toan vao nudc mua duoc luu gitr trong nudc ngdm tang mat [11].

C6 hai giai phap k¥ thuat caa SUDs: k¥ thudt cting va k§ thuat mém. Giai phap k¥ thuat ctng tao
ra bé mit phu c6 kha nang tham, luu gitt va chira nudce tot nhu: via hé thAm nudc, bé chira nude mura,
cong trinh dé giam tai luu lwong mua ra hé thong thoat nude cua thanh phd. Giai phap k¥ thuat mém
1a giai phap k¥ thuat sinh thai tao canh quan kién trac d6 thi nhu mai nha xanh, muong tham (vat liéu
xdy dung c6 16 rdng), hd diéu tiét. Hai giai phap trén ngoai van dé giai quyét ngap tng d6 thi con cd
nhitng wu diém sau: (1) c6 kha nang bd cap cho ngudn nudc ngam thong qua qué trinh thim; (2) cac
chét gay 0 nhiém tr dong chay méat duoc loai bo nhd qua trinh tham, loc; (3) cai thién canh quan d6
thi; (4) thich nghi véi BDKH; (5) dé quan 1y, bao tri. So db giai phap chong ung ngap va b cap nudc
ngam thanh phd néu trén Hinh 3.

Khu vire xay ding

Quan Iy ving ty nhién

DA thimloc Sy thdm nuére

Lap thdm nwéc nhan tao Ao, hd chira nudc VUng ngap nudc, séng

Hinh 3. Giai phap thdm chéng ngap ung thanh phé [12]
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C6 rat nhiéu loai cong trinh SUDS, mdi cong trinh ¢6 nhitng wu diém va nhuoc diém cu thé cin
dugc xem xét than trong trong qua trinh 1ap quy hoach va thiét ké. Mgt s6 cong trinh SUDS dién hinh
néu trén Hinh 4.

Luru wre gilr nurdre Ving ngdp nurde va
ao hd

HB digu hda Ml nha xanh Hé thidng thu gom nutc miua Murong loc Vurtm mura hay hé thidng
va bé chira nude ngim Iuru tri¥ sinh hoc

Hinh 4. Cac cong trinh dién hinh ciia hé thong SUDs [12]

Dai loc 1 céac dai dat noi nude chay tran tor mét dia diém c6 thé vuot qua, trong d6 mot s6 hodc
toan bo lugng nudce cod thé ngém hét. Phan con lai thudng dugc din dén mot kénh thoat nudc ndng
hodc t6i mot phan ciia hé thong SUDS khéc. Dai dat nay ciing c6 thé dugc str dung dé loc can ling va
cac can khac tir dong chay.

Kénh tham 1a nhiing ranh thoat nudc noéng, 16t cd, ty nhi€n hodc nhan tao vdi nhiing suon dbe
thoai thoai trén mat dat noi ma nude chay ra tir mot dia diém c6 thé dugc thu gom va duoc van chuyén
di. Mot phan dong chay tham vao mat dat.

Bé mat c6 kha nang tham nude duoc lat bang vat liéu thAm nude hodc vat lidu rdng c6 thé duogc
st dung nhu mot bién phap kiém soat tai nguén cho duong nho, via he, bai dau xe va san. Mua chay
trén bé mat, qua cac khoang tréng gilia cac khéi riéng 1é hoac vat liéu thAm nhu s6i hodc nhua duong
x0p, gitr lai cac chat 6 nhiém bén dudi. Khi d6, nhiéu chat 6 nhiém bi phan huy boi cac qua trinh ty
nhién.

Luu viee gitk nuwoe duge thiét ké dé trix lwgng nudce chay tran bé mat tir cac khu vuc rong lon, chéng
han nhu cac khu vyc cua khu nha ¢, duong chinh hodc khu vuc kinh doanh. Nuéc thuong chay vao
nhimng luu vuc nay tir cac hé thdng thoat nudc truyén thong hodc tir cac SUDS phia thugng ngudn.
Céc luu vue chira nuéc cho phép dong chay tran bé mit lan rong trén mot dién tich rong va chi lap
day sau khi mua 16n, khi d6 chiing s& chira mot lugng nuéc 16n trong thoi gian nhét dinh.

Viing ngdp nwée va ao ho dugce st dung dé luu trit nude trong thoi gian dai hon. Cac ving dat
ngap nudc chira mot lwong thyc vat 16n hon va phu hgp hon dé xtr Iy dong chay bi 6 nhiém hon so
v6i ao ho.

Ho diéu hoa 12 mot phan cua hé théng thoat nudce do thi, va thuong goi 1a hd d6 thi. Pay 1a hd
chtra tam thoi va diéu tiét nude mua, lam giam dudng kinh cbng thoat nude mua, giam kha ning ngip
lut cac khu vuyec triing phia sau hd. Khéc véi cac luu vuce chita nude, cac hd do thi thuong chira dﬁy
nude & mot mirc 46 nhét dinh dé tao canh quan va diéu hoa vi khi hau.

Theo nguyén tic k¥ thuat sinh thai, hd s& dugc thiét ké bao gdm ciu tric tién xir Iy, ling trim tich
va hé dém thuc vat ngdp nudc, cay canh quan bao quanh, ... tao nén kha ndng xur ly cac chit dinh
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dudng nhu nitrate va phosphate dé giam thiéu t6i da 6 nhiém nudc. HO con gop phﬁn kiém soat hiéu
qua ung ngap, gop phan tao canh quan s1nh thai, noi vui choi giai tri cho cong ddng db thi.

HO d6 thi 1a mot nguon b cap nudc ngam tAng mach nong va nguoc lai vé muia khé véi viée boe
hoi 1am muc nude hd giam thi nude tir tang Holocen cung cap trd lai, duy tri myc nuée ho. Giai phap
b6 sung nhéan tao nude dudi dat tir hd diéu hoa nude mua dya trén kha nang thdm nude qua 16p tram
tich day ho va tang bao hoa trén tang Holocen do chénh léch myc nudc hd va nudc ngam trong thoi
gian muc nudce hd cao hon hodc bang myc nudc binh thudng duy tri canh quan.

Thanh phé Ha Noi ¢6 2.625 ho hinh thanh tir ty nhién va hd dao nhan tao, trong d6 c6 122 hd
trong 12 quan ndi thanh va 2.503 hd phan bd trén 18 huyén va Thi xi Son Téy [13]. Trong Diéu chinh
Dinh hudng phat trién thoat nudc d6 thi va khu cong nghiép Viét Nam dén nam 2025 va tim nhin dén
nam 2050 néu rd: “Xay dung cac quy dinh quan 1y hd diéu hoa, toi wu hoa va déng bo giita chirc ning
diéu hoa thoat nude véi cac chirc nang vé sinh thai, canh quan va chic nang khéc; xac dinh vi tri, quy
mé ho hop 1y dam bao tdi da hiéu qua diu tiét nuede mua cia hd theo diéu kién cu thé vé kinh té, ky
thuat va moi truong phi hop véi quy hoach xay dung d6 thi” [14]. Cac co quan c6 lién quan dén quan
1y quy hoach, xay dung d6 thi & Ha Noi can xdy dung va ban hanh cac quy ché, qui dinh, ... dé dam
bao quan ly nudc mua chit ché ca vé chét lugng va ) lugng, han ché tdi da tac dong tiéu cuc do nudc
mua mang lai. Cac quy dinh nay 1a mot phan dugc tich hop trong quy ché xay dung cho phép nguoi
k¥ su cong truong thiét ké va tinh toan phan cau tric kiém soat nwdc mua vao cac du toan cong trinh.

Vi vay, phai td chirc thoat nudc mua, két hop cac bién phap khac nhau mdt cach déng bo, sao cho
dong chay dugc tap trung chdm dé mot phan bo cap truc tiép cho ngudén nudc ngdm mach nong. St
dung cac hd diéu hoa trén dién tich thu gom va truyén dan nudc mua dé luu giit nudc 1a mot cach
lam phé bién. Bén canh do, st dung ban than dién tich bé mat cta thanh phé, tang cuong viéc cho
nudc mua tham tu nhién xudng dat qua cac tham co xanh, dong thoi cai tao canh quan va diéu hoa
tiéu khi hau.

4. Két luan

Tdc d6 d6 thi hoa cao véi viée khai thac nude ngam dé cip nudc va xay dyng cac cong trinh 16n
gay nén ha myc nudc ngém va sut lan nén dat & khu vue ndi thanh Ha Noi. Cach bod sung nudc ngém
phi hop hién nay 14 sir dung kénh, muong, hd va bé mat thAm dé nudc dan tham vao cic ting nudc
ngﬁm. Vi vay, phai td chirc thoat nude mua, két hop céc bi¢n phap khac nhau mot cach déng b0, sao
cho dong chay dugc tap trung cham dé mot phan bd cap truc tiép cho ngudén nude ngam mach nong.

Tiép can thoat nudc do thi bén vimg 1a co sé dé xay dung cac giai phap hiéu qua vira dé giam tung
ngap do thi vira bo cap ngudn nudc ngam, va ngin ngira sut lun mat dat. Giai phap quy hoach va xay
dung cac ho diéu hoa nude mua & do thi 1a giai phap cin co nhat phai duoc wu tién. Thanh phd Ha Noi
phai nhanh chong hoan thién quy hoach hd diéu tiét dé vira chéng ngap, vira ting lugng nudc thim
thau vao nudc ngam, nhat 1a cho tang Holocen, dong thdi han ché viéc ha myuc nude canh quan sinh
thai cta cac hd d6 thi nay.
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