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ANH HUGNG CUA CAC BAC TRUNG MUA THIET KE
TO1 HIEU QUA KIEM SOAT CHAT LO LUNG CUA CAC
CONG TRINH THOAT NUGC BEN VONG

Dang Minh Hai'

TOM TAT

Sur gia tang tai lugng chat lo ling (TSS) tir cac bé mat khong thim nuoe da lam ting muc 6 6 nhiém cia
ddng chay nudc mua dé thy, gly suy giam nghiém trong chit legng nudc cua nguda tiép nhan. Dé khic
phyc hién tuong trén, gial phap kiém sodt luu luong va i lugng 6 ahiém coa dong chay nudc mua ta
nguén (LID-Low-Impact Drainage-Supported Developruent) dang duge quan tim rong rai. Mue tiéu caa
nghién ctru 14 dnh gia anh hudmg cia cac dac trung cua mo hinh muz thiét ké dén hiéu qua kiém soat TSS
ciia cac phuong an LID khéc nhau. Cac phuong 4n LID dugc té hop tir cac loar cong trinh mai nha xanh, vat
liéu 1at thdm nudce va hop trdng cay. Mo hinh SWMM (Storm Water Management Model) duge sir dung dé
danh gi hiéu qua cia cac gian phap LID so véi gidi phap thoat nuéc truyén thong. Két qua cho thay, khi chu
ky lap lai cia md hinh mua tang tir 2 nam tén 100 nam thi luéu qua kiém soat TSS sé giam tir 0% (phuong an
chi sir dung mai nha xanh) tén 5% (phuong an sir dung ca 3 cong trinh LID). Theéi gian mua ¢6 anh huong
khong déng ké téi hiéu qua kiém soat TSS. Khi dinh mua dich chuyén vé cudi tran mua thi hiéu qua kiém
soat TSS g1dm tr 0% tén 4%. Cac phuong an sir dung hép tréng cay c6 hiéu qué kiém soat TSS cao hon so véi
phuong an chi sir dung méi nha xanh hodc/va vat béu lat tham nuoc. Két qua cla nghién ciu sé gép phan
cung cap thém co s& khoa hoc cho viéc lira chon va tinh toan cac cong trinh LID.

Tir khéa: SWMM 5.1, 1ID, Ciu Bay, mua thiét ké, chat lo hing.

1. )01 THIEY CHUNG

Gan day, sy gia tang cta dién tich khong tham
nuée trén luu vire da anh hudng 1on toi luu luong va
chdt luong cia dong chay nuéc mat do thi. Trong
thoi ky khéong cé mura, tai Juong 6 nhiém nhu chét lo
limg (TSS), chat dinh duong, kim loai nang dugc tich
liy trén bé mat ltu vire. Khi luong mua ron xudng,
dong chay mat sé cudn theo luong chét 6 nhiém tich
liy trén dién tich khong thdm vao nguén tiép nhan,
giy suy giam chat luong nuoc cla ngudn tiép nhan.
Phdn 16n tai luong chat 6 nhiém trr bé méat khong
thim dvoc cudn tréi vao ngudn tiép nhan tir céc tran
mua c6 chu ky 1ap lai nho hon 2 nam [1]. Trong cac
chit 6 nhiém cia dong chay nuéc mua, TSS duoc
xem la mot thanh phan quan trong gay nén su suy
giam chét lugng nuéc ngudn, lam tang do duc, ting
chi phi xir Iy ctta tram xur ly, giam luong cd va suy
giam hé sinh thai ciia moi truong nuée 2].

Dé gam thiéu anh huong cia dong chay nuoc
mua t6i suy giam chat luong nguén nuée. cac cong
trinh thoat nudc bén vimg LID duoc xem la cong cu
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hiéu qua trong viéc loai bé chat 6 nhiém cia dong
chay nuéc mua théng qua qua trinh trir, hip thy,
tham, phan hiy, bay hoi va trao déi 1on. LID la cc
cong trinh kiém soat Juu lugng va chit luong nuéc
mua tai noi sinh ra ching. Cac nghién cuu thyc
nghiém cho thay 6 chira sinh hoc c6é thé giam TSS tir
60% dén 96% |3], |4]. Hien qua loai bo TSS cia vat
Liéu 1at tham nudc c6 thé dat 47 dén 67% [5]. Hieu
qua loai bd TSS cia cac loai két c4u mai nha xanh tir
64% dén 83% {31, [4]. Peng et a/ (2019) [6) da danh
gia anh hudng cia chu ky lap lai, thoi gian mua va vi
tri dinh mua clia mé hinh mua thiét ké t6i hiéu qua
giam L1 hrong TSS ciia 7 kich ban LID khéac nhau. (¥
Viet Nam, danh gia hieu qua giam TSS cia cac
phuong an quy hoach t6i vu cac cong trinh LID da
duoc thue hién boi Hai (2020) [7). Tuy nhién, viéc
danh gid hiéu qua kiém soat TSS clia céc cong trinh
LID niéng 1€ hoic 8 hop khi thay déi cac dac tnmg
ctia mo6 hinh mua thiét k& van chua dugce thye hién.
Vi vdy, muc tiéu ctta nghién ctn 1a danh gia anh
huémg cta cac dac trung cba mo hinh mua thiét ké
gém chu kv 1ap la, thoi gian mua va thor gian dat
dinh dén hiéu qua kiém soat TSS cua cac phuong an
LID khéac nhau. Két qua coa bai bao sé gop phan
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cung cip thém co s khoa hoc cho viéc hra chon va
tinh toan cac céng trinh LID.

2. PHUDNG PHAP NGHEN cUu

2.1. Viing nghién ctru

Vung nghién ciu thudc huyén Gia Lam, TP. Ha
Ngi, cé dién tich la 5553 ha. Dia hinh c6 huéng doc
tir Tay Béc dén Dong Nam. Cao do dia hinh thay dé1
tir +7,2 m dén +3,2 m. Khi hau cua khu vue 13 nhiét
doi gi6 mua. Mua kho bat dau tir thang 11 dén thang
4, miia mua b4t ddu tir thang 5 dén thang 10, chiém
80% luong mua ctia cd nam. Nude mua va nude tha
ctia khu vuc duoc dé ra song Cau Bay, sau dé d3 vao
song Bic Hung Ha tai c6ng Xuan Thuy (Hinh 1).
Séng Cau Bay co chiéu dai 1a 12,7 km, chidu rong
bién ddi tir 10 m dén 32 m. Qua trinh d6 thi hoa
nhanh chéng da lam gia tang dién tich khong tham
nuée trong Juu vie séng Cau Bay. Diéu nay da giam
théi gian tap trung dong chay, tang heu lugng dong
chéy dinh va tai lugng 6 nhiém d6 vao hé théng thoat
nude, gay suy giam nghiém trong chat lugng nudc
cha song Cau Bay.

Hinh 1. So d4 vj tri he thdng thoét nuéc Cdu Bay

2.2. M6 hinh SWMM

Mé hinh SWMM 5.1 {a mé hinh thay van thay
e ban phan bd. Dong chdy trén cac tiéu hwu vuc
dugc mé phong theo mo hinh hé chia phi tuyén.
Dong chdy trong h¢ théng truyén dan duoc dién todn
theo phuong trinh Saint — Venant 1 chiéu cho dong
chay khong 6n dinh bién déi cham. Viéc giai dong
théi cac phuong trinh hén tuc va phuong trinh bao
toan déng luong cho méi duong 6ng/kénh cing voi
phuong trinh bao toan (hé tich tai cac nat sé xac dinh
duor sy bién dér theo thoi gian va khong gian cua
muc nudc va lin luong trén toan mang luoi. Phuong
phap gidar Nit-Buong dan duoc phong theo moé hinh
Sacramento-San Joaquin Delta va mo hinh WRE
Transport |8].
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2.3. Mo phéng LID

Cic cong trinh LID duge m6 phong béi mo hinh
SWMM thong qua mot 8 hop cac lop lhaf?g ding
gém lop mat, 16p dat va lép trir. Can bang am duge
thuc hign trong pham vi méi lop. Dong chdy tran,
thoat nuéc day va tham duge mé phong riéng ré. Dac
trung ciia mdi cong trinh LID dwoc xac dinh cho mjt
don vi dign tich. LID duoc mo phong trong SWMM
5.1 dudi dang 6 chira sinh hoc (bioretention cells),
vudn thu nudc mua (rain gardens), mai nha xanh
(green roofs), hao tham (infiltration trenches), lat vat
liéu tham nuéc (permeable pavements), thing thu
nuoc mua (rain barrels), xa nuéc mua (rooftop
disconnection) va kénh thuc vat (vegetative swales).

2.4. Thiét 13p m6 hinh SWMM
2.4.1. Chia tiéu lru vire va diéu kién bien

4 Sl T~
Hinh 2. So 46 mé phéng hé théng thoat nudc
Can cir vao ban d6 quy hoach dé thi va ban do

dia hinh, toan bd luu vic song Cau Bay dugc chia

thanh 133 tidu lwu vire. Mue nuée ngudn uép nhan tai
song Bic Hung Hai phu thuéc vio quy trinh van
hanh cia cong Xuan Quan vi 13y 1a + 3,0 m. Diéu
kién sir dung dit cta cac tiéu luu vie duox lay theo
ké hoach sir dung dat cia quan Long Bién va huyén

Gia Lam nam 2015. Mé hinh duge hiéu chinh va

kiém dinh cho toan b luu vuc song Cau Bay nhung

khu vuc 4p dung LID chi tip trung tai quan Long

Bién (Hinh 1). Toan b dong chay cia ving ap dung

LID duoc tap trung lai cong qua Quéc 16 5 (cong

QL). Dién tich cia vang ap dung LID 1a 3048 ha,

duoc chia thanh 95 tiéu hru ve (Hinh 2).

2.4.2. M6 hinh mua thiét ké via mo hinh thim

Trong nghién ciru nay, anh huong cua cac kich
ban LID dén dong chdy nuoc mua duge mé phong
véi nhiéu mé hinh mra thiét ké khic nhau. Trude
hét, cuong do mua duoc xic dinh theo cong thie
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cudmg do gioi han (1) trong TCVN 7957:2008, cu thé
nhu sau:
_ AQacy
T (t+b)

Trong d6: q 14 cudng dé mua (I/s.ha); t 1a thai
gian mua (phut); P 1a chu ky 14p lai tran mua tinh
toan (nam); A, C, b, n la tham s6 xéac dinh theo diéu
kién mua cla dia phuong duoc xac dinh theo phu lyc
BTCVN7957:2008, ddi vén Ha Noi thi A=5890;
C=0,65; b=20; n=0,84.

Tir cuémg d mua xac dinh theo cong thire (1) s&
tinh toan d¢ sau mua & thoi diém t. Sau dé6, cac khoi
mua cua c4c thoi doan mua sé dugc xac dinh va sip
xép theo phuong phép khéi xen ke [9] voi hé s6

(1/s.ha) ()

truée dinh r dé hinh thanh mé hinh mua thiét ké.
Cud1 cing, mé hinh mua thiét ké cia khu vire nghién
ctru duge hiéu chinh dé phi hop voi liét sé lieu quan
trdc cia tram Lang (Ha Noi) va tram Hung Yén (tinh
Hung Yen). O day, gia thiét lupng mua thiét ké 3 gier
16m nhat img véi mot chu ky Hp lai nao dé clia khu
vire Long Bién l1a trung binh cong cua luong mua
thiét k€ 3 gio Iom nhat voi cing chu ky lap lai d6 tai
tram Lang va tram Hung Yén. S6 liéu mua 3 gir 16m
nhat tai tram Lang dugc quan tric tir nam 1985 dén
2014; 6 liéu ctia mua 3 gier 16m nhat cia tram Hung
Yén tir nam 1986-2014. Két qua hi¢u chinh lugng mua
3 gid 16m nhit tmg véi cac chu ky 13p lai khac nhau
cla khu vire Long Bién dugc thé hién & bang 1.

Bing 1. Lugng mua 3 gi¢ 16n nh4t tai Long Bien, Ling va Hung Yen

v Chu ky Mua 3 gid (mm)
1ap lai (nam) Long Bién 7957:2008 Lang Humg Yén
1 100 145 173 147 142
2 50 137 158 140 134
3 20 126 139 131 121
4 10 115 124 119 110
5 5 103 109 108 97
6 2 81 90 88 73

Nghién ctru ndy sir dung 3 nhom mua dé danh
gia hiéu qua Jam viéc cia cac phuong an LID. Nhom
1: cac mod hinh mua c6 chu ky l4p lai khéac nhau (2, 5,
10, 20, 50 v4 100 nam) véi lugng mua tuong tmg la 81
mm, 103 mm, 115 mm, 126 mm, 137 mm va 145 mm
v6i thoi gian mua la 3 gid va hé 6 truée dinh r=0,5
(Hinh 3a). Nhém 2: céc tran mua c6 thdi gian mira

khac nhau (1 gio, 2 gid, 3 gio va 4 gid) nhung cé
ciing hrong mura 1a 115 mm va cung hé s6 trude dinh
r=0,5 (Hinh 3b). Nhém 3: cac tran mura c6 vi tri dinh
mua khac nhau (0,2 0,5; 0,7 va 0,9), c6 cung thoi
gian mua 3 gi¢r, chu ky 13p lai 1 10 nam va luong mua
115 mm (Hinh 3¢).
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Hinh 3. C4c nhém mura: (a) Nhom 1; (b) Nhém (2); Nhém (c)

Mé hinh Horton duoc lya chon dé mo phéng
luong nuée thim xuéng tang dat chua bao hoa ndm
dudi bé mit tham nuoc.

2.4.3. Mo phong TSS

Tai luong TSS dugc mé phong trong méd hinh
SWMM 5.1 thong qua qua trinh tich luy va ria troi
TSS trén cac tiéu lru vie. Tan luomg TSS tich luy trén
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cac Géu luu vye duge tinh toan bér ham mi, tr1 s6
ciia no phu thudc vao s6 ngay khong mua truée o va
s& iém can téi mot gia tri lom nhat. Tai lugng TSS nra
trot tir mét bé mat nao do trong thoi gian mua dugc
tinh toan bai tich s6 ctia ham luy thira cua dong chay
va tai lugng TSS tch luy con lai. Luu luong va nong
do TSS ur nuoe thai cong nghiép va nuoc that sinh
hoat dugc nhap trure tiép vao cac ntit cia mo hinh.

1



KHOA HOC CONG NGHE

2.4.4. Hi¢u chinh va kiém dinh mé hinh

Viée hiéu chinh mé hinh thay van-thay lyc dige
thuc hién thong qua viéc thir dan cac thong s¢ dé
myc nuéc thye do tar thuong luu cng Xuan Thuy
phtt hop véi myc nudc mé phdng tir mé hinh. Qua
trinh hiéu chinh va kiém dinh dugc mé ta chi tiét bai
Hai (2020) [7]. Chi s6 NASH [10] cho truong hop
hiéu chinh va kiém dinh lan luot 12 0,86 va 0,81, nim
trong pham vi cho phép. Do s6 liéu vé TSS khéng co
sin nén vigc hiéu chinh mé hinh chat lugng nuéc
khéng thuc hién duge. Bo thong sé vé qua trinh tich
Ity va rira trdi TSS trén bé mat luu vire duoc 1dy theo
nghién ciru cha M. Tu va P. Smith (2008) [11].

2.4.5 Thiét lip cac phuong 4n LID

Biéng 2. Dién tich ciia cic cong trinh LID

Dién tich | Dién | Ti

TT LID don vi tich | le
(m?) (ha) | (%)

1 | Ma nha xanh 100 53 4
g |Valeulittham | gy | 7ag | 5
nuéc
3 | Hop trdng cay 6 563 | 42

Trén co s& phan tich gquy hoach dé thi, diéu tra
thyc dia va tham vin cong déng, ba loai cong trinh
LID duoc lya chon ap dung cho khu vue nghién ciu
g8m c6 mai nha xanh (L1), lat vat lieu thim nuoc
(L2) va hop tréng cay (13). S6 luong va thong so cia
mbi loai cong trinh LID duge xac dinh  béi Hai
(2020) {7]. Theo dé, s6 lugng ciia mdi loai cong trinh
LID trén cAc tiéu luu vuc duge xic dinh nhim dam
béo ring hiéu qud giam chat lo limg tai cdng QL la
16m nhat va chi phi thyc hién LID 1 nhé nhat. Trong
nghién ciru ndy, phuong an quy hoach t6i uu c6 hiéu
qua giam TSS 10% (voi tran mua thiét ké 3 gio, chu
ky l3p lai 2 nam, Juong mua 90 mm) dugc lya chon.
S6 lugng cac loai cong trinh LID trong phuong an lua
chon la: 531 mai nha xanh; 1466 v tri lat vat ligu
thdm nuéc va 93887 hop trong cay. Dien tich don vi
va dién tich téng cong ctia méi loai cong trinh LID
duge thé hién & bang 2. Phuong 4n khong sir dung
cong trinh LID dugc coi la kich ban nén. Co 7
phuong an str dyng cong trinh LID duoc thiét lap dé
danh gia anh huong cua cac mé hinh mua gom: L1
chi str dung mar nha xanh; L2 chi sir dung vat liéu lat
tham nuoc: L3 chi sir dung hop trong cay: L12 sit
dung mai nha xanh va vit lieu lat; L13 sir dung mat
nha xanh va hop trdng cdy: 123 st dung vat liéu lat

12

va hop tréng cay; L123 sir dung ci 3 loai cong trinh
LID.

3. KET QUA VA THAD LUAN

3.1. Ah huéng ciia chu ky 12p lai

Anh huéng ctia chu ky lap lai (P) t& tai luong
TSS tai ctra ra ciia khu wire nghién cuu trong 7 kich
ban LID khac nhau duge danh gia. Voi moi kich ban
LID, 6 tran mura thiét ké & nhom 1 dugc sir dung dé
moé phong. Hinh 4 cho thay ki P tang thi i luong
chét lo limg sé tang nhumg mic do ting sé khac
nhau & cac kich ban LID khac nhau. Chéng han, ti 18
giira tai lvong TSS cua tran mira véi P =100 nim so
voi tai luong TSS cua tran mua véi P = 2 nam & kich
ban L1 13 2,9 trong khi ti 1& nay 1a 3,1 & kich ban
L123.

Toihegrng T8S{tn]

B
Il
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B
nwonganun”
Hinh 4. Anh huémg cita chu ky Lip lai t6i ti lrong
chét lo limg ctia toan hé thdng

Anh hudng cta chu ky 1ap lai 16 hiéu qua giam
TSS ctia cac phuong an LID khic nhau duge phan
tich. Hiéu qua giam TSS (Es) cia méi kich ban LID
dugc danh gia bing cach so sanh i lugng TSS cla
kich ban LID do6 véi tai hrgng TSS cia kich ban nén
(B). Hinh 5 chi ra riang khi P tang thi Es cta cic
phuong an sir dyng mai nha xanh (L1) va/hodc vat
liéu 1at tham nude (L2 va L12) khéng déi hoac giam
1%. Es cia cac phuong an L1, L2 va L12 lan luot 12 2%,
7% va 9% d6i voi mua c6 P=2 nim va chuyén thanh
2%, 6% va 8% do1 véi tran mua cé P=100 nam. Es ting
khé ro rét déi véi cac phuong an LID 6 sir dung hop
trong cay (L3, L13, [23 va L123). Trong cac phuong
an d6, Es nho nhat & phuong an chi sir dung hop
trong cay (L3) va l6n nhal & phuong an sir dung ca 3
loai (L123). Mirc do giam Es ctia 4 phuong an LID ¢
sir dung hop trong cay khs P tang tr 2 nam dén 100
nam thi gan nhu nhau, gao dong tr 4% (L3 va L13)
dén 5% (123 va L123). Di¢u nay cho thay rang khi P
tang 1én thi muc d6 giam cva Es thap hon muc do
giam cia hiéu qua giam luong dong chay nhu d4
duoc phan tich bai Hai (2020) {12].
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LY - L2 =) =12 003 20 -2

P=20 ndm
Hinh 5. Anh huémg ctia chu ky lap lai téi hiéu qua
gidm tai hrgng chét lo mg ciia ton he théng
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Hinh 6. Anh huéng ciia chu ki 1z lai to1 hieu qua

giim ti hrong chét lo limg clia cac tiéu liu e

Anh huong ciia chu ky tap lai t6i hieu qua kiém
s0ét chat lo mg trén 106 tiéu luu vuc cua phuong an
L123 duoc danh gid. Voi méi chu ly lip lai cia mé
hinh mua thiét k€, Es cha cac tiéu hnu vye duge thé
hién bdi mét bi€u dé hop trén hinh 6. Khi d6 anh
huong cia chu ky lap lai toi Es ctia cac tiéu luu v
duge danh gia thong qua sy thay ddi trung vi va
pham vi bién déi IQR (Interquartile range). Khi P
ting tir 2 nam téi 100 nam thi trung vi giam tir 31%
dén 25% va IQR giam tir 22% t6i 17%.

3.2. Anh hudmg ciia thoi gian mua

Anh hudng cia thén gian mua thiét ké su thay
d0i cua tai lugng TSS trong 7 phuong 4n LID khac
phau dugc phan tich. Hinh 7 cho thdy véi méi
phuong an LID, tai luong TSS sé giam khi thoi doan
mua ting lén, Chang han, véi phuong an L123, tai
lromg TSS 1a 40,3 tan img vén thoi doan mua 1 giorva
gidm xuéng 32,7 tin (mg vén théi doan mua 4 go.
Hién tueng trén c6 thé dugc giai thich 1a do khi tho
gian mua tang lén thi cuong do mua sé giam (do
leong mura khéong thay déi cho ca nhom 2) lam giam
kha nang rira tréi chdt lo hmg trén bé mat lnu vire va
vi vay i luong TSS trong dong chay nuoc mua ta
otra ra sé giam. Hinh 8 m6 ta Es thay déi khong dang
ké khi thoi doan mua tang lén. Ngoai trir ¢6 sur tang
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nhe Es tir 6% lén 7% trong phuong 4an 12, con lai Es
hau nhu khéng thay déi trong cic phuong an LID
khac. Hiéu qua giam TSS ciia cac phuong an LID ¢
str dung hop trong cay dao dong tir 18% dén 26%, cao
hon ghiéu so véi cac phuong an con lai. Nhin chung,
anh hudng cua thoi gian mua dén hieu qua giam TSS
ciia méi phuong an LID tuong déng véi hiéu qua
giam luong dong chay ctia phuong an LID dé. Diéu
ndy cé thé do kha nang cita mé hinh SWMM khi mé
phdng hiéu qua gidm TSS ctia cac cong trinh LID
chil yéu dua vao kha nang gidm luong dong chay tai
cong trinh do, cac qua trinh vat ly tai cac cong trinh
LID dé giam TSS chira duoc xem xét.

250
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Hinh 7. Anh huéng cita thoi gian mua t6i ti hrong
chdt lo img ciia toan luu v
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Hinh 8. Anh huéng cila thi gian mua téi hiéu qua

giam tai lugng chét lo limg cia toan hru vixe

Hinh 9 mo ta anh huong coa thoi gian mua toi
hiéu qua giam TSS ctia céc tiéu luu vue trong phuong
an L123. Két qua cho thay khi thén gian mua thay doi
thi trung vi va IQR thay déi khong dang ké. Cu thé
13, khi thén gian miura thay déi tir 1 git dén 4 giér thy
trung vi van giir ti s6 27% va IQR tang nhe tr 18%
dén 19%. Diéu nay cung dugc giai thich 1a do khi thoi
gian mua thay déi thi luong mua van khong dér va vi
vay khong anh hudng t6i hiéu qua gram TSS cia cac
tiéu luu vuc.
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Hinh 9. Anh hudng ciia thoi gian mua t6i hiéu qua
gidm tai lugng chit lo limg ciia cAc tidu hru vixe

3.3. Anh huémg ctia dinh mua

Anh huéng ciia vi tri dinh mua (r) trong mo hinh
mua thiét ké téi ti luong TSS trong cac kich ban LID
khac nhau dugc danh gi. Bon tran mua thiét ké ciia
nhém 3 duge mé phéng cho cac phuong an khac
nhau. Hinh 10 chi r khi vj tri dinh mua dich chuyén
tlr r=0,2 dén r=0,7 thi tai luong TSS tang dan sau do
khéng dai (L3, L13, 123 va L123) hoac giam nhe (L1,
L2 va L12) khi dich chuyén dinh mua dén r=0,9.
Ching han & phuong an L123, khi r tang tir 0,2 dén
0,7 thi tai luong TSS tang tir 31 tdn dén 36 tin va gitr
nguyén gia tri dé khi r=0,9. Hinh 11 cho thdy Es dat
gi4 tri 1on nhat khi dinh mua xudt hién & dau tran
mua (r=0,2), sau d6 giam khi v1 tri dinh mua dich
chuyén vé cuéi tran mua. Khi dinh mua dich chuyén
tr r=0,7 dén cudi tran mua r=0,9 thi Es cla cic
phuong 4n L1 va L2 gitr nguyén & cac gia tri tuong
img 14 2% va 7% trong khi Es ctia phuong an L12 giam
1%; nguoc lai, ¢6 Es ctia cac phuong én sir dung hop
tréng cay déu giam 1%. Cang tuong ty nhu sy anh
huong cua chu ky 13p lai va thoi doan mua, sy anh
huéng cia vi tri dinh mura t6i hiéu qua giam TSS thé
hién r6 rét nhdt & cac phuong an sir dung hép tréng
cay. Khi dinh mua dich chuyén tir r=0,2 dén r=0,9 thi
trung vi giam nhe tir 28% xuéng 27% va IQR giam nhe
tir 19% xuéng 18% (Hinh 12).

Tat lgng chit lor lung [tin)

L2 L3 L2 031z i
Phuong an LID

Hinh 10. Anh huéng cia thoi gian mua téi lugng hi¢u
qua giam tai luong chét lo limg cta todn Iuu vye
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Hinh 12. Anh hudmg clia thoi gian mua téi hidu qud
gidm chét lo limg ctia c4c ti€u luu vyc
4. KEY LUAN
Bai bao ndy st dung mé hinh SWMM 5.1 dé
danh gi4 dnh huéng cta cac dic trung cda mo hinh
mua thiét ké gom chu ky 1ap lai, thoi gian mua va
dinh mua téi hiéu qua gidm ti luong TSS cua 7
phuong an LID trong khu vuc quan Long Bién, Ha
Noi. Bay phuong an LID duoc t6 hop tir cic cong
trinh LID gém mai nha xanh, vat liéu 1at thaim nuée
va hop trong cay. Mot s6 két luan duoc rit ra nhu
sau:

Khi chu ky 1ap lai tang lén th) hiéu qua giam
TSS ctia cac phuong 4n sir dyng mai nha xanh (L1)
va/hodc vat lieu 1at tham nuée (L2 va L12) khong déi
hoac giam 1%. Trong khi dé, muc do giam hiéu qua
@dm TSS ctia 4 phuong an LID ¢6 sir dung hop tréng
cay khi P tang tir 2 nam dén 100 nam thi gin nhy
nhau, giao dong tir 4% (L3 va L13) dén 5% (123 va
L123).

Hiéu qua giam TSS thay déi khéng dang ké
khi thoi doan mua tang 1én. Ngoai trir c6 si ting nhe
Es tir 6% lén 7% trong phuong an L2, con lai Es hdu
nhur khong thay déi trong cac phuong an LID khac.

Khi vi tri dinh mua dich chuyén tir déu tran
(r=0,2) vé gitra tran thi hiéu qua giam TSS cua cac
phuong an LID giam tir 2% dén 3%. Khi dinh mua
dich chuyén tur gitra tran (r=0,5) vé cugi tran thi hidu
qua giam TSS ctia cac phuong an LID sir dung hop
trong cay c6 hiéu qua mam TSS cao hon so véi chi st
dung mai nha xanh hoac/va vat lieu lat tham nudér.
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THE EFFECT OF DIFFERENT RAINFALL CHARACTERISTICS ON TOTAL SUSPENDED SOLID

REDUCTION PERFORMANCE OF LOW- IMPACT DRAINAGE-SUPPORTED DEVELOPMENT
Dang Minh Hai
Summary

An increase in total suspended solid (TSS) that was accumulated in impervious areas leads to increased
pollution of storm runoff, degrading receiving water sources. To dealing with such a problem, runoff and
pollution load control at a site surrounding its generated source (Low Impact Draivage- Supporied
Development -LID) has been intensively considered. This paper aims to evaluate effect of designed storm
events on performance of vanous LID scenarios for reduction in TSS. LID scenanos are combmations of
green roofs, permeable pavements and bio retentions. SWMM model (Storm Water Management Model) is
utilized to compare TSS load of LID scenarios versus that of non-LID scenanos. The results indicate that an
increase in return periods of storm events from 1 year to 100 years induced reduction in TSS control
efficiencies by the range from 0% to 5%. An increase in rainfall durations caused a small impact on TSS
control efficiencies. When the location of peak rainfall intensity moved toward the end of storm events, TSS
control efficiency declined by the range from 0% to 4%. TSS reduction efficiency of bioretention is the
highest among three LID. The outcomes of this paper provide better understanding for selection and
design of LID.
Keywords: SWMM 5.1, LID, Cau Bay nver basin, design storms. total suspended solid.
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