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BO TRI VA LUA CHON TOI UU CAC CONG TRINH THOAT NUGC
BEN VUNG CHO LUU VUC SONG CAU BAY, GIA LAM, HA NOI

Ping Minh Hai'

Tém tat: Gan day, qud trinh d6 thi héa trén luu viee dd lam gia tang dong chdy nuwde mua vao hé thong
thodt nude trong lwu vue song Cau Bdy. Cdc gidi phdp thodt nwée bén vimg LID (Low Impact
Development) trén luu vuc co hiéu qua cao trong viéc giam luu luwong dinh va kéo dai thoi gian tap
trung dong chdy vao hé thong thodt miede. Bai bdo ndy tich hop gidi thudt sdp xép khong vueot tréi
(NSGAII) véi mé hinh quan Iy nuée muwa (SWMM) d@é tim phwong dn liea chon va bé tri t6i wu cdc cong
trinh thodt nuée bén vimg LID trong leu vue song Cau Bdy. Cdc phwong én t6i wu dat hiéu qua giam
dong chay dinh la cao nhdt va chi phi dau tw cdc cong trinh LID la nhé nhat. Tép hop céc phirong dn
16i wu hinh thanh nén dwong cong hiéu qud - chi phi. Moi diém trén dwong cong hiéu qua - chi phi
twong 1mg véi mét t6 hop cong trinh gom é chira sinh hoc, lat vat liéu tham, hop trong cdy, 6 trong cdy
cho dong chay qua. Ba phuwong an giam dong chay dinh 10%, 24/0 a 46% cho thdy cé su khdc biét Iém
vé s6 lu’ong ciia méi logi cong trinh LID: hdp trong cdy c6 sé lwong chiém ti 1¢ tir 73. 3% dén 77.4%
trong khi s6 lwong cong trinh lat vat liéu tham chi chiém ti 1é chi 1%. Ngueoc lai, 11 1¢ vé dién tich cua

mai loai cong trinh lai khong co sy khdc biét lomn.
Tir khéa: SWMM 5.1, LID, NSGA-II, Cau Bay

1. GIOI THIEU CHUNG

Qué4 trinh d6 thi héa dd chuyén mot phan dién
tich thAim nuéc sang dién tich khong thim. Piéu
nay da lam cho thoi gian tap trung dong chay
giam xudng va luu luong dinh ting 1én, giy qua
tai cho hé thong thoat nudc. Bé giam su gia ting
luu lugng do qua trinh do thi héa trén luu vuye, cac
giai phap thoat nudc bén ving (LID) da dugc sir
dung rong rii trén thé gidi. Nguyén 1y cua LID 1a
gitt lai dong chdy mat thong qua qué trinh trit,
thim va bdc hoi. Thong qua viéc sir dung to hop
cac cong trinh LID thi hi¢u qua giam dong dong
chay dinh va tai lugng PCB c6 thé dat t6i 70%
(Wuet al. 2018).

Trong nhitng nim gan dy, qua trinh d6 thi hoa
da dién ra manh mé ¢ nudc ta véi toc do 3.4 %/
nam. Pong & Hai (2012) két luan rang khi ti 18 dat
khong thim & ving Pong Bang Bic Bo ting 78%
thi hé s tiéu s& tang 1én 2.3 1an. Hai & Hien (2015)
da chi ra rang thoi gian ngap va dién tich ngap cia
khu vure trong luu vue song Cau Bay s& ting 30%
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khi ti 1¢ bé mat khong thim tang thém 10%. Trong
céc nghién ctru trén, giai phap cai tao va nang cap
céc cong trinh trong hé thdng thoat nuédc duge dé
xuat dé ddi pho véi luu lwong dong chay gia ting
trén luu vuc thoat nudc. Cac giai phap cong trinh
truyén thong doi hoi mot luong kinh phi du tu 16n
va khong theo kip dugc tdc do d6 thi hoa bién ddi
nhanh chong trén bé mit luu vuc. Vi vay, viéc tim
Iwra chon va b tri t6i wru to hop cac cong trinh thoat
nudce bén vitng LID trén luu vue dé giam thiéu luu
luong dong chay gia ting chay vao hé thong thoat
nudc 1a hét sirc can thiét.

Bai bao nay tip trung vao viéc phat trién mo
hinh téng hop thuy vin — thiy luc — t6i wu hoa dé
tim phwong an Iya chon va bé tri tdi wu cac cong
trinh thoat nudc bén viing LID nhdm giam thiéu
ngap lut trong luu vuc sdéng Cau Bay, Ha Noi.
Dau tién, mdé hinh SWMM 5.1 (Storm Water
Management Model, Lewis A. Rossman 2010)
duoc thiét lap voi d?iy du cac thudc tinh khi tugng,
thuy van, thuy luc va LID. Sau do, hai ham muc
tiu cung vdi cac diéu kién rang budc dugc thiét
1ap: myc tiéu thir nhit 1a ti thiéu hoa chi phi thuc
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hién giai phap LID; muc tiéu thr hai 1a t6i da hoa
hiéu qua giam luu lugng dong chay. Cubi cing,
giai thuat di truyén NSGA II (Deb et al. 2002)
dugc tich hop v6i mé hinh SWMM 5.1 dé tim
duogc tip hop cac phwong 4n lwa chon va bd tri
LID t6i wu cho luu vuc song Cau Bay.

2. PHUONG PHAP NGHIEN CUU

2.1. Vung nghién ctru

HE THONG THOAT
NUGC LUU VUC SONG
CAuU BAY, HA NOI

Ti 18 1:15000

GHI CHU:
3,
C8ng thodt nuéc ’lrc\/’
(e}
K

S6ng Cau Bay
. Céng Xuan Thuy

N

Hinh 1. So d6 vi tri hé thong thodt nuée Cau Bdy

Vung nghién cuu thuoc huyén Gia Lam, Ha
Noi, c6 dién tich 1a 5553 ha. Pia hinh c6 hudng
dbc tir Ty Béac dén Pong Nam. Cao do dia hinh
thay d6i tir +7.2 m dén +3.2 m. Khi hau cua khu
vuc 13 nhiét d6i gi6 mua. Mua kho bit dau tir
thang 11 dén thang 4, mua mua bat dau tir thang 5
dén thang 10, chiém 80% luong mua ciia cd nam.
Nude mua va nude thai cta khu vuc duge do ra
song Cau Bay, sau d6 d6 vao song Bac Hung Hai
tai cong Xuan Thuy (hinh 1). Séng Ciu Bay c6
chiéu dai 1a 12.7 km, chiéu rong bién d6i tir 10 m
dén 32 m. Qua trinh d6 thi héa nhanh chéong da
lam gia tang dién tich khong thim nudc trong luu
vuc song Cau Bay. Piéu nay da giam thoi gian tap
trung dong chay, tang luu lugng dong chay dinh
d6 vao hé thdng thoat nudc, gdy ra hién tuong
ngap lut tai nhiéu vi tri trong khu vuc nghién ciou.

2.2. M6 hinh téng hop

Trong bai bao nay, mo hinh thuy van thay luc
dugc tich hop voi mé hinh t6i vu hoa dé lya chon
va bd tri cac cong trinh LID. Str dung mo hinh
SWMMS5.1 dé xac dinh luu lugng & didu kién nén
va danh gia su thay d6i ctia ching khi ap dung cac
giai phap LID trong luu vuc. Mo dun ti uu hoa
st dung thuat toan NSGA-II dé danh gia loi ich
(gidm luu lugng) va chi phi cua cac phuong én lya
chon va b tri LID va xac dinh dugc phuong an
t6i wu theo cac myc tiéu ctia nguoi sir dung dit ra.

2.2.1 M6 hinh SWMM 5.1

Mo hinh SWMM 5.1 1a m6 hinh thuy van thuy
luc ban phan bd. Dong chay trén cac tiéu luu vuc
dugc md phong theo mo hinh ho chira phi tuyén.
Dong chay trong hé théng truyén din dugc dién
toan theo phurong trinh Saint — Venant 1 chiéu cho
dong chay khong on dinh bién d6i cham. Viéc giai
ddng thoi cac phuong trinh lién tuc va phuong
trinh bao toan dong luong cho mdi duong
dng/kénh cung v6i phuong trinh bao toan thé tich
tai cc nt s& xac dinh duoc sy bién di theo thoi
gian va khong gian cia muc nudc va luu luogng
trén toan mang ludi. Phuong phép giai Nut-Duong
dan dugc phong theo md hinh Sacramento-San
Joaquin Delta va mé hinh WRE Transport (Lewis
A. Rossman 2010).

2.2.2 Thiét ldp mé hinh cho diéu kién nén

Cin cir vao ban dd quy hoach d6 thi va ban do
dia hinh, toan bd luu vyc song Cau Bay duogc chia
thanh 133 tiéu luu vgc. Muc nudc ngudn tiép
nhan tai séng Bic Hung Hai phu thudc vao quy
trinh van hanh ciia céng Xuan Quan va lay 1a +
2.0 m. Piéu kién st dung dét cta cac tiéu luu vuc
dugc lay theo ké hoach sir dung dit cia quan
Long Bién va Gia Lam nam 2015.

M6 hinh duoc hiéu chinh dé d6 sdu muc nude
tai thuong luu céng Xuan Thuy phu hop véi sb
liéu d6 sdu muc nudc thuc do ng voi tran mua
100.7 mm ngay 23/7/2004. Céc théng s ciia md
hinh dugc hiéu chinh gdm: s6 dudng cong (CN),
hé sb nham bé mat tiéu luu vuc, do sdu dién triing
trén Iuu vuc, hé sb nham trong hé théng truyén
dan. Sau d6, bo thong s6 ctia md hinh duge kiém
dinh voi trdn mua 112 mm ngay 18/9/2007. Chi sb
NASH (Nash and Sutcliffe 1970) cho truong hop
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hiéu chinh (hinh 2a) va kiém dinh (hinh 2b) lan
luot 1a 0.82 va 0.75, gia tri cia chi s6 NASH

Mua

{a}

12:00  13:40 1%:20 17:00 1840 20020 2200
Thai gian {gitiphas)

trong cac trudng hop ndy nam trong pham vi chap
nhan duoc.

i3 phong
& Quan tric
~Mira

{b)
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Hinh 2. So sanh dwong qud trinh do sdu miec nwée cong Xudan Thuy
cho trwong hop hiéu chinh (a) va kiém dinh mé hinh (b)

[[I'7] Ap dung LID
[_]Khéng &p dung LID
C6ng Xuan Thuy
Hinh 3. So d6 mé phong hé thong thodt nude
hew vuee song Cau Bdy 2

M6 hinh SWMM duoc thiét lap cho luu vuc
song Cau Bay sau khi hiéu chinh s& duoc mod
phong véi tran mua mot ngay thiét ké voi tan suat
10% (dwoc xac dinh theo phwong phip nim dién
hinh tr s§ liéu muwa cua tram Trau Quy tor ndm
1993 dén nim 2017) dé sinh ra dong chay dinh cta
didu kién nén. Dong chay dinh cua diéu kién nén s&
duoc so sanh vdi dong chay dinh cua cac phuong
an LID nham danh gi4 hiéu qua cua cac phuong an
LID nhu cong thirc (4). Mac du moé hinh SWMM
duoc thiét lap va kiém dinh cho toan bo luu vuc
song Cau Bay nhung chi phudng Thugng Thanh,
quan Long Bién dugc Iya chon dé tim phuong an
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t61 wru bd tri cac cong trinh LID (hinh 3). Ly do dé
chon phuong Thugng Thanh béi vi day 1a khu vuc
dang dién ra qua trinh do thi héa manh mé véi
nhiéu khu dé thi va co s& ha tﬁng dang duoc du
kién xay dyng. Dién tich cia khu vic nghién ctru
490.3 ha bao gom 21 tiéu luu vye.

2.2.3 Mé phong LID

Muc tiéu thiét ké cua LID gém tdi thiéu hoa
dién tich khong thaim ndi truc tiép t6i cong thoat
nudec mua, ting chidu dai dudng dan cua dong
chay mat va tdi da hoa viéc trit tai cac tiéu luu
vuc. LID dugc mdé phéng trong SWMM 5.1 dudi
dang 6 chira sinh hoc (bioretention cells), vuon
thu nuéc mua (rain gardens), mai nha xanh
(green roofs), hao thAm (infiltration trenches), 1at
vat liéu thim nudc (permeable pavements), thung
thu nuéc mua (rain barrels), x4 nudc mua
(rooftop  disconnection) va kénh thuc vat
(vegetative swales).

Trén co so phan tich dic diém sir dung dt,
muc do db thi hoa, ké hoach phat trién ha téng
(giao thong, hé thong thoat nudc) cua phudng
Thuong Thanh, bai bao nay Iya chon 4 loai cong
trinh LID gém: 0 chua sinh hoc (BIOR), vat li€u
phii thim nudc (PMPV), hop trong ciy (TRBX)
va 0 trong cdy cho dong chay qua (FTPT). Cac
thong s6 co ban dé moé phong cac cong trinh LID
duogc thé hién & bang 1. Bé don gian hoa cho qua
trinh tim kiém phuong an t6i uwu, dién tich va
thong sb thiét ké ctia mdi cong trinh LID duoc
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gitt khong thay déi. Khi d6, bién quyét dinh anh  lwong mdi loai cong trinh LID duoc st dung &
huéng t6i qua trinh tim phuong 4n t6i vu 1a s§  mdi tiéu luu vuec.

B! & 1T s RESRINE 4

O chtra sinh hoc (BIOR)

Hop trong cay cho dong chay qua (FTPT)

Hop trong cay (TRBX)
Hinh 4. Cac logi cong trinh LID

Bing 1. Céc thong s6 mé phong ciia cac cong trinh LID

Lép Théng sb BIOR | PMPV | TRBX | FTPT
L6p mit Dién tich (m?) 50 500 6 30
Chiéu sau (cm) 45.7 N/A 45.7 45.7
L x Do rong 0.41 0.41 0.41
Lép vat liéu rong X
Heé s6 tham (cm/h) 12.7 12.7 12.7
Cot nude hit (cm) 6.1 6.1 6.1
Do day (cm) N/A 10.2 N/A N/A
Lop thdm Do rong 0.18
Heé s6 tham (cm/h) 12.7
Do day (cm) 30.5 30.5 30.5 30.5
Lép trit Do rdng 0.54 0.67 0.54 0.54
Heé s6 tham (cm/h) 2.5 25 2.5 2.5
) o Heé sb thoat nudc(cm/h) 1.3 13 1.3 1.3
Lop thoat nudc .
S6 mi thoat nude 0.5 0.5 0.5 0.5
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2.2.4 M6 hinh téi wu da muc tiéu

Mbi phuong an LID 14 t6 hop cia cac cong
trinh BIOR, PMPV, TRBX va FTPT ap dung
vao céac tiéu lwu vyuc cua ving nghién ciru.
Muc tiéu ctia qué trinh téi wu héa 1a tim céc to
hop cong trinh LID c6 kha nidng giam luu
luong dong chay dinh 1a 16n nhat & muc chi
phi dau tu thuc hién nhé nhat. Cac ham muc
tiéu dé phén tich lya chon phuong an lya chon
va bd tri téi wu cac cong trinh LID dugc thé
hién nhu sau:

Ham muc tiéu thir nhét 1a chi phi thyc hién mot
phuong an LID nho nhit:

k
m
Min C;= E Z nij.Fij.pij (1)
=

Vo1 0< nj; < Nijmax

Trong do: C; 1a chi phi xay dgng va van hanh
ctia mot phuong an LID thir L; Fj; 1a dién tich don
vi cua loai cong trinh LID loai j; p;; 1a don gia xay
dung va van hanh don vi cua loai cong trinh LID
thir j (bang 2); n;; 1a s6 lugng cong trinh LID thir j
trong lwu vuc i, dong vai tro 1a bién quyét dinh; &
1a s6 luong tiéu luu vuc ap dung LID, k=21; m 1a
) loai cong trinh LID, m=4; njj 1a ) luong l6n
nhét ciia cac vi tri ¢6 thé ap dung loai cong trinh
LID thér j trén tiéu luu vuc i, duge xac dinh dya
vao quy hoach st dung dat, diéu kién dia hinh cua
mdi tiéu luu vue. Tri s cua Rijmax PhU thudc vao
dién tich 16n nhit co thé dé xay dung mdi loai
cong trinh LID. Ti 1€ dién tich danh cho vi¢c xay
dung céc cong trinh BIO, PP, TW va FTP lan luot
1a 4%, 40%, 4% va 4%.

Bang 2. Pon gia cua cac cong trinh LID

TT Loai cong trinh LID DPon vi Pon gia Ghi chua
1 BIO 10° d/m’ 33 Pon gia cua cac cong trinh dugce
2 PP 10° d/m? 1.3 tham chiéu theo Wu (et al.
3 ™ 10° @/m? 2.6 2018) va suit dau tu cong trinh
4 FTP 10° ¢/m’ 2.6 ctia Viét Nam

Ham muyc tiéu th hai 1a hiéu qua giam luu
luong dinh 16n nhét :
Max E; = %. 100 (%) 2)
b

Trong d6: E; 1a phan trim giam luu lugng dinh
ctia dong chay tai cong Xuan Thuy cta phuong an
ap dung LID tha L; QO; 1a luu luong dinh cua
phuong an ap dung giai phap LID tha L; Oy 1a luu
lugng dinh cua kich ban nén.

2.2.5 Thudt todn t6i uu NSGA-I

La mét dang cua giai thuat di truyén, NSGA-II
la thuat toan dugc st dung rong rai va hiéu qua
nhit dé tim tap hop cac 10i giai can bang (frade —
off) cua bai toan t6i wu da muc tiéu (Deb et al.
2002). Véi viée st dung giai thuat sip xép khong
vuot troi, NSGA-II c6 tbe do tim 101 giai tdi wu
nhanh hon céc thuat toan téi wu khic. Ba dic
trung chinh cua giai thuat NSGA-II 1a: phat trién
céc tang 10p wu t0, st dung co ché bao ton sy da
dang cua 101 gidi va tdp trung vao cac 101 giai

khong vuot trdi. Thong sb cia NSGA-II gom c6
kich thudc cua quin thé (P), sb lugng cac thé hé
(n), xac suét lai tao (P.) va xac suat bién di (P,,).
S6 luong quan thé P 1a tdp hop cac phuong an
LID. Xac suit lai tao P.la xac suét ctua qua trinh
tao ra c4 thé con (phwong an LID) tir viéc lai ghép
mdt hay nhiéu doan gen cua hai hay nhiéu cé thé
cha me. Xac suit dot bién P, 1 xac suit clia qua
trinh tao ra ca thé con mang mot sO tinh trang
khong c6 trong ma di truyén cia c4 thé cha me.
Céc thong s6 nay c6 anh hudng 16n toi két qua cia

4
.....

qué trinh tim kiém 1oi giai t6i wu. Mot sd to hop
ctia kich thu6c quan thé va sb luong thé hé duoc
kiém tra dé tim duoc gi tri thong s tdi vu. Trong
bai bao nay, P=100, n= 200, P= 0.9, P,=0.1. Gid
tri ctia cac thong sb trén phu hop véi khuyén céo
ctia Deb et al. (2002) va Wu et al. (2018). Viéc két
nbi giai thuit t6i wu NSGA-II v6i mé hinh
SWMM 5.1 dugc thuc hién theo phuong phéap cua
Wu et al. (2018) nhu trinh bay trong hinh 5.
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Bat ddu

[ Tao tap hop LID e dau ]

Dianh gid hiéu qua caa LID
Chay mo hinh SWMM de
Il danh gia hiéu qua cia LID

Tink toin cbi phi
Tindy todn tong cld phi
otk glal phap LID

!
Laru két qud md phong
vi chil phi

TAi vy hoa,

Chay NSGA-H de tac ra
(It chon vi téi to) plarong
an LID o teen oo 5o danh

g1d hign qua va chi phi

Tieh hop phrong dn
LIDY méi vio file dim vao
cha SWHM
¥

Bat
i chudsn

Hinh 5. So d6 khéi ciia mé hinh tong hop

3. KET QUA VA THAO LUAN

3.1 Puwong cong hi¢u qua - chi phi

Quéa trinh t6i wu hoa sinh ra tip hop cac
phuong 4an t6i wu va hinh thanh nén dudng cong
hi€u qua - chi phi. Hinh 6 minh hoa dudng cong
hiéu qua - chi phi (dudng cong Pareto) thé hién
mdi lién hé gitra hiéu qua giam luu luong dinh va
chi phi dau tu. Mdi diém trén duong cong thé hién
mot t0 hop duy nhdt sé luong céc cong trinh
BIOR, PMPV, TRBX va FTPT dugc bd tri trong
khu vic cta phuong Thuong Thanh. Nhan thay,
chi phi dau tu ti 1& tuyén tinh v6i hiéu qua giam
luu lwong. Cu thé 1a khi chi phi ddu tu giai phap
LID ting thém 100x10° VND thi luu luong s&
giam thém 3.68%. Quan hé tuyén tinh niy c6 thé
do céc tiéu luu vuc trong khu vuc phudng Thugng
Thanh c6 tinh dong nhét cao vé st dung dét, tham
phil va tho nhudng. Piéu d6 ciing cho thay rang
cac tiéu luu vue ¢6 mirc dd wu tién nhu nhau trong
viéc tim giai phap chdng ngap lut do anh huong
boi qua trinh d6 thi hoa. Hiéu sut giam luu luong
bién doi tir 0.26% dén 46.4% tuong (mg véi bién
d6 bién doi cua chi phi dau tu tir 6.6 x10° VND
dén 1300x10° VND. Pham vi thay doi vé hiéu suat
giam luu luong va chi phi dau tu cia cac 1oi giai

t6i wu twong d6i rong. Cac nha quan 1y s& can cu
vao toc do d6 thi hoa (téc do tang dién tich khong
thdm) dé lya chon phuwong an LID phu hop véi
kha ning dau tu.

60
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Hinh 6. Duong cong hiéu qua - chi phi

3.2 Mikc d sir dung va phéan bo theo khong
gian cac cong trinh LID

100
S0 F TLRIOR o PRAPY O TREX [1FTPT

Gigm e rong
AB%

Giam heu
rong10%

Giam s leeng
24%
Hinh 7. Ti I¢ 56 lwong cua moi loai cong trinh LID
dwoc lya chon cho 3 phuong an giam luu luong

Pé so sanh tinh hitu dung cua cac loai cong
trinh LID trong viéc giam luu lugng, 3 phuong an
LID twong (g véi hiéu suat giam luu luong 10%
(giam 1it), 24% (gidm trung binh) va 46% (giam
nhiéu) dugc phan tich so sanh. Hinh 7 md ta sb
luong ciia mdi loai cong trinh BIOR, PMPV,
TRBX va FTPT cua 3 phuong 4n giam luu lugng.
Do chiém dién tich mat bang khong 16n nén cong
trinh loai TRBX ¢6 s6 lugng nhiéu nht trong ca 3
phuong 4n véi ti 1& tir 73.3% dén 77.4%. Tiép dén
la cong trinh loai FTPT vai ti 1€ st dung cho céc
phuong an giam 10%, 24% va 46% lan luot 1a
11.5%, 21.2% va 14.9%. Loai cong trinh dugc s
dung voi ti 1¢ dung tht 3 1a BIOR. Do dién tich
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mat ba‘ing 16n nén PMPV ¢6 s luong chiém ti 1é
chi 1% trong ca 3 phuong an.

Trai nguoc voi su khac biét 16n vé sb luong
ctia mdi loai cong trinh trong 3 phuong én, ti 18 vé
dién tich ctia mdi loai cong trinh LID khong c6 su
khac biét 16n (hinh 8). Pdi v6i phuong 4n giam
10%, dién tich PMPV dugc st dung nhiéu nhit
v6i 30.5%, tiép dén la dién tich cua BIOR va
TRBX véi ti 18 1an luot 1a 26.5% va 24.7%. Dién
tich FTPT dugc sir dung it nhit voi 18.3%. Nguoc
lai, FTPT c6 ti I¢ dién tich dugc st dung 16n nhét
véi 35.5% trong phuong an giam 24%. Trong
phuong an nay, BIOR la cong trinh c¢6 dién tich
dugc sir dung nho nhét véi 12.6%; ding vi tri giita
la dién tich cia PMPV va TRBX véi ti 1€ lan luot
1a 27.3% va 24.6%. Bang ch1 y & phuong an giam
luu luong 46% 1a ti 1€ dién tich cua BIOR, TRBX,
FTPT gan bang nhau véi ti 1& 23.8% trong khi ti 1¢
dién tich cia PMPV cao nhat v6i 29.2%.
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Hinh 8. Ti I¢ dién tich mdi logi cong trinh LID
duoc lya chon cho 3 phuong an giam luu lwong

Gigm ey beong  Gidm luu luong
24% 46%

Céc két qua vé ti 1& s6 lugng va dién tich cua
4 loai cong trinh trong ca 3 phuong an phu hgp
voi dic diém vé diéu kién st dung dat cua
phuong Thugng Thanh va la co s¢ khoa hoc quan
trong cho cac nha quan 1y. Tuy nhién, két qua
nay chi hop 1y véi két cAu cu thé cua cac cong
trinh nhu d3 trinh bay trong bang 1. Khi thay d6i
thiét ké cuia cac cong trinh thi két qua s& thay doi
dang ké. Do vay, dé lya chon duogc phuong an
LID t6i wu thi can phai trao doi voi co quan quan
ly, ngudi dan duge huong loi dé luya chon céc
thiét ké cu thé cho mdi loai cong trinh. Tur do, s€
6 co s& dé co phuong an LID tdi wu phi hop voi
diéu kién thyc té.

Hinh 9 cho thay sy phan bd theo khong gian
cua cac cong trinh LID dudi dang ti I¢ dién tich
cua cac cong trinh LID so voi dién tich tiéu luu
vuc twong ung voi muc gidm luu luong 24%.
Nhan thdy, ti 1¢ dién tich cta LID c6 tuong quan
chat ché vdi ti 1€ dién tich khong tham trong cac
tiéu luu vuc. Cac tiéu luu vuc co ti 1é khong tham
cao s& co ti 18 dién tich cong trinh LID cao (tiéu
lru vire ¢6 mau xanh nude bién) va trong cac tiéu
luu vye do, cac cong trinh LID s€ ¢6 hiéu qua hon
trong vi¢c gidm luu lugng dong chay. Ti 1€ dién
tich cac cong trinh LID trén cac tiéu luu vuc ti 18
thuan v6i s6 lwong cac cong trinh LID trén cac
tiéu luu vuc do. S6 luong céc va loai cac cong
trinh LID ctia cc phuong an tdi uu s& thay doi khi
c6 su thay doi thiét ké cac cong trinh LID don vi.

Tilé slr

dung LID
0.00
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Hinh 9. Phén bé cdc c¢ong trinh LID trén cdc tiéu
luu vue ung voi phuong an giam luu luong 24%

Cac phuong an LID tdi wu tim dugc phu thuoc
vao ham muyc ti€u, rang budc, cac gia thiét cua bai
toan. Khi mot trong s6 cac yéu td trén thay doi thi
cac phuong an toi wu vé chi phi, hiéu qua giam
lwu lugng, so lugng ctia mdi loai cong trinh LID
s& thay d6i. Do don gia cua cua cac cong trinh
LID sir dung trong nghién ctru c6 su bién dong
theo nguén tham chiéu va con chira dung do bét
dinh cao nén chi phi thyc té ctia cdc phuong an
LID s€ khac véi chi phi udc tinh trong mo phong.
Céc chi phi wéc tinh ciia cac phuong an tdi .

La chi phi tham chiéu dé danh gia cac phuong
an khac nhau. Chi phi thuc té cta cac phuong an
LID s& thap hon rat nhiéu so véi chi phi u6c tinh
boi cac cong trinh LID 1a da muc ti€u nhu thoat
nudc, giao thong, canh quan.
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4. KET LUAN

Bai bao nay tng dung md hinh tong hop thuy
van-thity luc-tdi wu hoa (SWMM 5.1-NSGAII) dé
tim phuong an Iya chon va b tri téi wu cac cong
trinh LID trén lwu vuc nhim giam thiéu tic dong
do qué trinh d6 thi hoa dén hé thdng thoat nudc
lwu vuc song Cau Bay, Ha Noi. Két qua cua qua
trinh t6i vu hoa d3 tao ra mot tap hop cac phuong
an toi wu nam trén dudng cong hiéu qua- chi phi

gitta hiéu qua giam luu luong va chi phi dau tu
tuong tng. MObi diém trén dudong cong hiéu qua -
chi phi twrong tng véi mot té hop cong trinh LID
gdm BIOR, PMPV, TRBX, FTPT cho mdi tiéu luu
vic thdéa méan hiéu qua giam luu lugng cao nhét &
mot chi phi dau tu xac dinh. TRBX c6 s6 luong
nhiéu nhét véi ti 1& tir 73.3% dén 77.4%. S6 lugng
PMPV chi chiém ti 1¢ chi 1%. Ti 1¢ vé dién tich cta
mdi loai cong trinh khong c6 sy khac biét 1om.
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Astract:
OPTIMAL SELECTION AND PLACEMENT OF SUSTAINABLE DRAINAGE
SOLUTIONS IN CAU BAY RIVER BASIN

Recently, increased impervious areas due to urbanization have induced increased surface runoffs
entering into the drainage system in Cau Bay river basin. Sustainable drainage solutions - LID (Low
Impact Development) on subcatchments have high efficiency on both reducing flow peak and
lengthening concentration time. This paper aims to couple non sorted genertic algorithm (NSGAII) with
Storm Water Management Model (SWMM) to find optimal LID selection and placement in Cau Bay
river basin. The optimal LID soultions ensuring both maximum peak flow reduction and minimum
implementation cost were plotted together as a benefit — cost curve. An optimal LID solution combined
the number of bioretentions, permeable pavement, tree well and flow through plant tree planters. Three
optimal solutions with peak flow reduction of 10%, 24% and 46% indicated that there was significant
variation in the number of each LID type: namely, percentage of tree well was in the range from 73.3%
to 77.4% while permeable pavement contributed only 1%. In constrast, there was small difference
among area percentages of each LID type.

Keywords: SWMM 5.1, LID, NSGA-II, Cau Ba river basin
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