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T6MTAT 
Su gia tang tai lugng chat la Itmg (TSS) tir cac be mat kliong tham nuoc da lam tang muc dp 6 nhi^m cCia 
d6ng chay nuoc mira do thi, gay suy giam nghiem trong chat luong nuoc cua nguon tiep nhan. De khac 
phuc hien tupng tr&n, giai phap kiem scat luu luong va tai lugng 6 nhiSm ciia dong chay nuoc mua tai 
nguon (LID-Low-lmpact Drainage-Supported Development) dang duoc quan tam rpng rai. Muc tieu cua 
nghien cuu la ddnh gia anh huong cua cac dac trung cua mo hinh mua thi^t ke den hieu qua kiem soat TSS 
CLia cac phuong kn LID khac nhau. Cac phuong an LID duoc td hop tir cac loai cong trinh mai nha xanh, vat 
li?u lat tham nuoc va hop trong cay. Mo hinh SWMM (Storm Water Management Model) dupc su dung de 
danh gia hieu qua ciia cac giai phap LID so voi giai phap thoat nuoc truyen thdng. Ket qua cho thay, khi chu 
ky lap lai ciia mo hinh mua tSng tir 2 nam toi 100 nam thi hi^u qua Idem soat TSS se giam tir 0% (phuong an 
chi su dung mai nha xanh) toi 5% (phuong an sir dung ca 3 cong trinh LID). Thoi gian mua co anh huong 
khong d^g k^ toi hieu qua kilm soat TSS. Khi dinh mua dich chuyen ve cudi tran mua thi hi$u qua ki^m 
soat TSS giam tir 0% tm 4%. Cac phuong an str dung hop trong cay co hieu qua kiem soat TSS cao hon so voi 
phuong an chi sir dung mai nha xanh hoac/va vat beu lat tham nuoc. Ket qua ciia nghidn ciru se gop pban 
cung cap th&m co so khoa hoc cho viec lua chon va tinh toan cac cong trinb LID. 
Tirkh6a: SWMM 5.1, UD, Cau Bay, mua thiet ke, cbatlalung. 

1 . GHI THEU CHUNG 

Gan day, sir gia tang cua dien tich khong tham 
nuoc tren luu vuc da anh huong 1cm toi lim luong va 
chat Iuong cua dong chay nuoc mat do thi. Trong 
thdi ky khong co mua, tai luang 6 nhifem nhu chat la 
lung (TSS), chat dinh duong, kim loai nang duac hch 
luy trfin be mat luu vtn:. Khi lucmg mua roi xuong, 
dong chay mat se cudn theo luong chat 6 nhi^m tich 
luy tren dien tich khong tham vao ngudn ti^p nhan, 
gay suy giam chat luang nuoc ciia nguOn tiep nhan. 
Phdn ldn tai luong chat 6 nhi^m tu be mat khong 
tham duac cudn troi vao nguon tiep nhan tir cac tran 
mua CO chu ky lap lai nho han 2 nam [1]. Trong cac 
chat 6 nhilm cua dong chay nuoc mua, TSS dugc 
xem la mot thanh phan quan trong gay nen su suy 
giam chat luong nuoc nguon, lam tang do diic, tang 
chi phi xii ly cua tram xii ly, giam luong ca va suy 
giam he sinh thai ciia moi truang nuoc [2]. 

D^ giam thi^u anh huong cua dong chay nuoc 
raua tai suy giam chat luong nguon nude, cac cong 
trinh thoat nuoc ben vimg LID duoc xem la cong cu 
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hieu qua trong viec loai bo chat 6 nhi6m ciia dong 
chay nuoc mua thong qua qua trinh trir, hap thu, 
tham, phan buy, bay hoi va trao doi ion. LID la cac 
cong trinh kiem soat luu luang va chat luong nuoc 
mua tai noi sinh ra chung. Cac nghien cuu thuc 
nghiem cho thay 6 chiia sinh hoc co the giam TSS tir 
60% den 96% [3], [4]. Hieu qua loai bo TSS cua vat 
li6u lat tham nuoc co the dat 47 den 67% [5]. Hieu 
qua loai bo TSS cua cac loai Vkt cau mai nha xanh tir 
64% den 83% [3], [4]. Peng etal (2019) [6] da danh 
gia anh huong cua chu ky lap lai, thai gian mua va vi 
tri dinh mua cua mo hinb mua thifit ke toi hieu qua 
giam tai luong TSS cua 7 kich ban LID khac nhau. O 
Viet Nam, danh gia hieu qua giam TSS cua cac 
phuang an quy hoach toi uu cac cong trinh LID da 
duoc thuc hifin boi Hai (2020) [7]. Tuy nhien, viec 
danh gia hieu qua kiem soat TSS ciia cac cong trinh 
UD neng le hoac td hpp khi thay doi cac dac trung 
cua mo hinh mua thiet ke vin chua duoc thuc hifin. 

Vi vay, muc tieu cua nghien cuu la danh gia anh 
huong cua cac dac tnmg cua mo hinh mua thiet ke 
gom chu ky lap lai, thai gian mua va thoi gian dat 
dinh den hieu qua kiem soat TSS cua cac phuong an 
LID khac nhau. Kfit qua cua bai bao se gop phan 
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c u n g cap t h e m c a s a k h o a h p c cho vific Itra chon va 

t inh toan cac c o n g t r inh LID. 

Z. PHUDNG PHAP IWHRI CUU 

2 .1 . V u n g n g h i d n o i u 

V i m g nghidn c u u t h u p c h u y e n Gia Lam, T P . Ha 

Npi , CO difin tich la 5553 ha . Dia h inh co h u o n g d o c 

tir Tay Bac den D o n g N a m . Cao dp dia h i n h thay doi 

tir +7,2 m d e n +3,2 m. Khi h a u cua k h u vuc la nh ie t 

doi gio miia. Miia k h o b a t dau tir t h a n g 11 d e n t h a n g 

4, mi ia m u a ba t dau tir t h a n g 5 d^n t h a n g 10, c h i e m 

80% lupng m u a c u a ca n a m . N u o c m u a va nuoc thai 

ciia k h u vuc duoc do ra s o n g Cau Bay, sau do do vao 

s o n g Bac H u n g Hai tai c 6 n g Xuan T h u y (Hinh 1). 

Song Cau Bay co ch ieu dai la 12,7 k m , chieu r o n g 

bi^n d6i tir 10 m d e n 32 m. Q u a t r inh do thi h o a 

n h a n h c h o n g da lam gia t a n g dien t ich k h o n g t h a m 

n u o c t r o n g luu vuc s 6 n g Cau Bay. Di6u nay da g i a m 

thdi gian tap t r u n g d o n g chay , t ang luu l upng d o n g 

chay d inh va tai l uong 6 nhifim do vao h e t h o n g thoa t 

nuoc , gay s u y g i a m n g h i e m t rpng cha t l upng n u o c 

ciia song Ciu Bay. 

H i n h 1. S o d 6 vi t r i h ^ t h d n g thoAt n u 6 c C4u Bay 

2.2. M 6 h i n h S W M M 

M o h inh S W M M 5.1 la m o h i n h thiiy van thiiy 

Iuc b a n p h a n bd. D o n g chay t r en cac tieu luu vuc 

d u p c m o p h o n g theo m d h inh h o c h u a phi tuyen . 

D o n g chay t r o n g h e t h d n g t ruyen dan dupc difin toan 

tiieo p h u o n g t r inh Saint - V e n a n t 1 ch ieu cho d o n g 

chay k h o n g on d inh b ien doi c h a m . Vific giai d 6 n g 

tha i cac p h u a n g t r inh hen tuc va p h u o n g tr inh bao 

todn d p n g lupng cho m6i d u o n g 6 n g / k e n h ci ing voi 

p h u a n g t r inh bao toan t h e t ich tai cac mi t se xac d inh 

d u p c s u b ien doi theo thoi gian va k h d n g gian ciia 

m u c n u o c va luu l upng t ren toan m a n g ludi. P h u o n g 

p h a p giai Nu t -Duong d i n d u o c p h o n g theo m o h inh 

Sacramento-San Joaquin Delta va mo h inh W R E 

T r a n s p o r t [8]. 

2.3. Md ph6ng UD 

Cac cong trinh UD duvc mo phong bdi mo hinh 
SWMM thong qua mot to hop cac lop tiiang diing 
gom lop mat, lop dat va lop trir. Can bang am dugc 
tiiuc hifin trong pham vi mdi lop. Ddng chay tran, 
thoat nude day va tham dupc mo phdng rifing re. Dac 
trung ciia mdi cdng trinh UD dupc xac dinh cho mOt 
don vi difin tich. UD duoc md phdng trong SWMM 
5.1 dudi dang 6 chua sinh hpc (bioretention cells), 
vudn thu nude mua (rain gardens), mai nha xanh 
(green roofs), hao tham (infiltration trenches), lat vat 
lieu tham nude (permeable pavements), thvmg thu 
nude mua (rain barrels), xa nuoc mua (rooftop 
disconnection) va kenh thuc vat (vegetative swales). 

2.4. Thi^t l§p md hinh SWMM 

2.4.1. Chia tieu luu vuc vi dieu kien biin 

Hinh 2. So dd md phong h^ thdng tho^ nti6c 
Can cii vao ban d6 quy hogch dd thi vk ban do 

dia hinh, toan bp luu vuc sdng Cau Bay dupc chia 
thanh 133 ti^u luu vuc. Muc nuoc ngudn tiep n h ^ t̂ i 
song Bac Hung Hai phu thudc vao quy trinh van 
hanh cua cdng Xuan Quan va lay la + 3,0 m. Dî u 
kien su dung dat cua cac tieu luu vuc duoc lay theo 
kfi' hoach su dung dat ciia quan Long Bien va huy$n 
Gia Lam nam 2015. Mo hinh duoc hi^u chinh va 
ki^m dinh cho toan bp luu vuc sdng Cau Bay nhung 
khu vuc ap dung LID chi tap trung tai qu|n Long 
Bifin (Hinh 1). Toan bp ddng chay ciia viing ap dung 
LID dupc tap trung tai cdng qua Qudc Ip 5 (cdng 
QL). Difin tich cua viing ap dung UD la 3048 ha. 
dupc chia thanh 95 Ueu luu vuc (Hinh 2). 

2.4.2. Mo hinh mua thiit keva mo hinh th^ 

Trong nghien cuu nay, anh hudng ciia cac kjch 
ban LID den ddng chay nuoc mua dupc mo phdng 
vdi nhi^u md hinh mua thiet k^ khac nhau. Tnt6c 
het, cudng dp mua duoc xac dinh theo cdng thuc 
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cudng do gioi han (1) trong TCVN 7957:2' 
nhu sau: 

i, cu the 

(t+b) 
a/s.ha) (1) 

Trong dd: q la cudng dp mua (1/s.ha); t la thdi 
gian mua (phut); P la chu ky lap lai tran mua tinh 
toan (nam); A, C, b, n la tham sd xac dinh theo dieu 
kifin mua ciia dia phuong dupc xac dinh theo phu Iuc 
B-TCVN7957:2008, ddi vdi Ha Ndi thi A=5890; 
C=0,65; b=20; n=0,84. 

Tir cudng dp mua xac dinh theo cdng thiic (1) se 
tinh toan dp sau mua d" thoi diem t. Sau do, cac khdi 
mua cua cac thdi doan mua se dupc xac dmh va sap 
x^p theo phuong phap khdi xen ke [9] vdi he sd 

trudc dinh r de hinh thanh md hinh mua tiiidt ke. 
Cudi ciing, md hinh mua thiet ke ciia khu vuc nghifin 
ciru dupc hifiu chinh d^ phii hpp vdi het sd lifiu quan 
b-ac cua tram Lang (Ha Noi) va tram Hung Yen (tinh 
Hung Yen). 6 day, gia thi^t lugng mua thiet kd 3 gid-
Ion nhat ung vdi mpt chu ky lap lai nao dd ciia khu 
vuc Long Bien la trung binh cdng cua lupng mua 
thiet ke 3 gid ldn nhat vdi cimg chu ky lap lai do tai 
tram Lang va tram Hung Yen. Sd lieu mua 3 gio ldn 
nhat tai tram Lang duoc quan trie bi nam 1985 den 
2014; sd lieu cua mua 3 gid' ldn nhat cua tram Hung 
Yfin tir nam 1986-2014. Ket qua hifiu chinh lupng mua 
3 gio ldn nhat ling vdi cac chu ky lap lai khac nhau 
cda khu vuc Long Bifin duoc thd hien o bang 1. 

TT 

1 
2 
3 
4 
5 
6 

BanK 1. LugriiK m m 3 (SO ldn uMt tai Lone Bita. lAm vi Yhme Yta 
Chuky 

lap lai (nam) 

100 
50 
20 
10 
5 
2 

Mua 3 gia (mm) 
Long Bita 

145 
137 
126 
115 
103 
81 

7957:2008 
173 
158 
139 
124 
109 
90 

Lang 
147 
140 
131 
119 
108 
88 

Hmig Yta 
142 
134 
121 
110 
97 
73 

Nghifin cuu nay su dung 3 nhdm mua de danh 
gia hifiu qua lam viec ciia cac phuong an LID. Nhdm 
1: cac md hinh mua cd chu ky lap lai khac nhau (2, 5, 
10,20, 50 va 100 nam) vdi lupng mua tuong ting la 81 
mm, 103 mm, 115 nun, 126 mm, 137 mm va 145 mm 
voi thoi gian mua la 3 gio va hfi sd trudc dinh 7^0,5 
(Hinh 3a). Nhdm 2: cdc tckn mua co thdi gian mua 

khac nhau (1 gid", 2 gid, 3 gidf va 4 gio) nhung cd 
cimg lupng mua la 115 mm va cimg hfi sd trudc dinh 
/i^0,5 (Hinh 3b). Nhdm 3: cac tran mua co vi tri dinh 
mua khac nhau (0,2; 0,5; 0,7 va 0,9), cd ciing thdi 
gian mua 3 gio, chu ky lap lai la 10 nam va lugng mua 
115 mm (Hinh 3c). 

Hinh 3. Cdc nhdm mua: (a) Nhdm 1; (b) Nhdm (2); Nhdm (c) 

Md hinh Horton duoc lira chon de md phong 
lupng nude tham xudng tang dat chua bao hoa nfim 
dudi b^ mat tham nude. 

2.4.3 Mo phong TSS 

Tai lugng TSS dupc md phdng trong md hinh 
SWMM 5.1 thdng qua qua trinh tich luy va rira trdi 
TSS trfin cac tieu lim vuc. Tai lupng TSS tich luy tren 

cac tidu luu vuc dupc tinh toan bdi ham mu, tn sd 
cua no phu thuoc vao sd ngay khdng mua truoc dd va 
se tifim can tdi mot gia tri ldn nhat. Tai lupng TSS rira 
trdi tir mdt bfi mat nao dd trong thdi gian mua dupc 
tinh toan bdi tich sd cua ham luy thira cua ddng chay 
va tai lupng TSS tich luy con lai. Luu lupng va ndng 
dp TSS tir nude tiiai cdng nghiep va nude thai smh 
hoat dupe nhap tnjc tifip vao cac mit cua md hinh. 
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2.4.4. Hiiu chinh va kiem dinh mo hmh 

Vific hieu chinh md hinh thuy van-thuy lire dupc 
thuc hifin thdng qua vific thu dan cac tiidng sd de 
muc nude thuc do tai thupng lim cdng Xuan Thuy 
phii hop vdi muc nude md phdng tir md hinh. Qua 
trinh hifiu chinh va kiem dinh dupc md ta chi tidt bdi 
Hai (2020) [71. Chi sd NASH [10] cho tiirdng hpp 
hifiu chinh va kiem dinh lan lupt la 0,86 va 0,81, nam 
trong pham vi cho phep. Do sd lieu ve TSS khong cd 
san nfin vific hifiu chinh md hinh chat lupng nude 
khong thtrc hifin dupe. Bd thdng sd v^ qua trinh tich 
luy va rua trdi TSS trfin be mat luu vuc dupc lay theo 
nghifin ciiu cua M. Tu va P. Smith (2008) [11]. 

2.4.5. Thiet lap cac phuong an UD 

Bang 2. Difin tich ciia cac cdng trinh UD 

TT 

1 

2 

3 

LID 

Mai nha xanh 
Vat lita lat tham 
nuwc 
Hop trong cay 

Dita tich 
donvi 
(m^ 

100 

500 

6 

Dita 
tich 
(ha) 
53 

733 

563 

Ti 
le 
(%) 
4 

54 

42 

Trfin CO sd phan tich quy hoach do thi, di^u tra 
thue dia va tham van cdng ddng, ba loai cdng trinh 
UD dupc lua chpn ap dung cho khu vuc nghifin ciiu 
gdm cd mai nha xanh (Ll), lat vat lieu tham nude 
(L2) va hop trong cSy (L3). Sd lugng va thong sd cua 
mdi loai cong trinh UD dupc xac dinh bdi Hai 
(2020) [7]. Theo dd, sd lupng cua mdi loai cdng trinh 
LID trfin cac tieu luu vuc dupc xac dinh nhSm dam 
bao rang hieu qua giam chat la limg tai cdng QL la 
ldn nhat va chi phi thuc hifin LID la nho nhat. Trong 
nghifin ciiu nay, phuong an quy hoach tdi uu cd hifiu 
qua giam TSS 10% (vdi tran mua thiet ke 3 gid, chu 
ky lap lai 2 nam, luong mua 90 mm) dupe lua chpn. 
Sd lupng cac loai cdng trinh LID trong phuong an lua 
chpn la: 531 mai nha xanh; 1466 vi tri lat vat hfiu 
tham nude va 93887 hop trdng cay. Dien tich don vi 
va difin tich tdng cdng cua mdi loai cdng trinh LID 
dupe the hien d- bang 2. Phuong an khdng su dung 
cdng trinh LID dupe coi la kich ban nfin. Cd 7 
phuang an sir dung cdng trinh LID duoc thiet lap de 
danh gia anh huong cua cac md hinh mua gdm: Ll 
chi sir dung mai nha xanh; L2 chi sir dung vat lieu lat 
tham nude; L3 chi sir dung hop Q-dng cay; L12 sir 
dung mai nha xanh va vat lieu lat; L13 sir dung mai 
nha xanh va hdp tidng cay; L23 su dung vat lieu lat 

va hop b-dng cay; L123 sir dung ca 3 loai cdng tinnh 
LID. 

3.KErQUAVATHliOLUAN 

3.1. Anh huong dia chu k^l$p Uu 
Anh hudng cua chu ky lap lai (P) ton tai lugng 

TSS tai ciia ra cua khu vuc nghifin ciiu trong 7 kjch 
ban UD khac nhau duoc danh gia. Vdi mdi kich ban 
UD, 6 tran mua thiet ke b nhdm 1 dugc sir dung de 
mo phdng. Hiidi 4 cho thay khi P tang thi tai lupng 
chat lo lung se tang nhung miic dp tang se khac 
nhau d cac kich ban UD khac nhau. Chang han, ti le 
giira tai luong TSS aia tran mua vdi P =100 nam so 
vdi tai lupng TSS cua tran mua vdi P = 2 nam d kich 
ban Ll la 2,9 trong khi ti lfi nay la 3,1 a kich ban 
L123. 

I P l i I 

Hinh 4. Anh huong ciia chu k^ l£^ Uii t6i t ^ lugng 
ch^t lo lung ciia t o ^ h0 thdng 

Anh hudng cua chu ky l̂ ip lai toi hifiu qua giam 
TSS cua cac phuong an UD khac nhau dupc phan 
tich. Hifiu qua giam TSS (Es) ciia mdi kich ban LID 
dupe danh gia bang each so sanh tai lupng TSS ciia 
kich ban UD do vdi tai lugng TSS ciia kich ban n^n 
(B). Hmh 5 chi ra rang khi P tang thi Es ciia cic 
phuang an sii dung mai nha xanh (Ll) va/ho§c vat 
lifiu lat tham nude (L2 va L12) khong ddi hoac giam 
1%. Es cua cac phuong an Ll, L2 va L12 lan lugt la 2%, 
7% va 9% ddi vdi mua cd P=2 nam va chuydn thinh 
2%, 6% va 8% ddi vdi ti^ mua cd P=100 nam. Es tang 
kha rd ret ddi vdi cac phuong an LID cd sii dung hdp 
ti-dng cay (L3, L13, L23 va L123). Trong cac phuong 
an dd, Es nhd nhat d' phuang an chi sii dung hpp 
trdng cay (L3) va ldn nhat o phuong an sir dung ca 3 
loai (L123). Miic dp giam Es cua 4 phuong an LID co 
su dung hdp tidng cay khi P tang tir 2 nam den 100 
nam thi gan nhu nhau, giao dpng tir 4% (L3 va L13) 
den 5% (L23 va L123). Dieu nay cho tiiay rang khi P 
tang len thi miic dp giam cua Es thap hon miic dp 
giam ciia hifiu qua giam lupng ddng chay nhu da 
dupc phan tich bdi Hai (2020) [12]. 
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- L2 ~L3 —L12 -L13 -L23 ~U23 

Hinh 5. Anh huong cua chu li^ l$p 1^ tdi hi^u qua 
giam t ^ lugng ch^t lo lung cua toikn hfi thdng 

nhe Es tir 6% Ifin 7% trong phuang an L2, cdn iai Es 
hau nhu khdng thay ddi trong cac phuang an LID 
khac. Hifiu qua giam TSS cua cac phuong an LID cd 
su dung hdp ti-dng cay dao dpng til 18% ddn 26%, cao 
hon nhieu so vdi cac phuong an cdn leii. Nhin chung, 
anh hudng cua thdi gian mua den hieu qua giam TSS 
cua mdi phuong an LID tuong ddng vdi hieu qua 
giam lupng ddng chay cua phuang an LID dd. Dieu 
nay cd thd do kha nang ciia md hinh SAVMM khi mo 
phdng hieu qua giam TSS cua cac cdng trinh UD 
chii yeu dua vao kha nang giam lupng ddng chay tai 
cdng trinh dd, cac qua trinh vat ly tai cac cdng trinh 
UD de giam TSS chua dupc xem xet. 

'B[ ] - 1 l 

Hinh 6. Anh hudng ciia chu k^ 1|LP 1^ tdi higu quS 
g i ^ t^ Itrgng chdt lo l ^ g ctia cac tidu Imi vuc 
Anh hudng ciia chu ky lap lai tdi hieu qua kiem 

scat chat lo lung tren 106 tieu luu vuc cua phuang an 
L123 duge danh gia. Voi mdi chu ly lap lai cua md 
hinh mua thidt kd, Es ciia cac tieu luu vuc dup'c the 
hifin bdi mOt bieu do hop trfin hinh 6. Khi dd anh 
hudng cua chu ky lap lai toi Es ciia cac tieu luu vuc 
dupc danh gia thong qua su thay ddi trung vi va 
pham vi bien ddi IQR (Interquartile range). Khi P 
tang tir 2 nam tdi 100 nam thi trung vi giam tir 31% 
den 25% va IQR giam tii 22% tdi 17%. 

3.2. Anh hudng ciia thdi gian mua 
Anh hudng cua thai gian mua thiet ke su thay 

ddi ciia tai lupng TSS trong 7 phuong an LID khac 
nhau dupe phan tich. Hinh 7 cho thay vdi mdi 
phuong an LID, tai lugng TSS se giam khi thdi doan 
mua tang len. Chang han, vdi phuang an L123, tai 
lirong TSS la 40,3 tan ling vdi thoi doan mua 1 gio va 
giam xudng 32,7 tan ling vdi thdi doan mua 4 gid. 
Hifin tupng trfin cd the dupe giai thich la do khi thdi 
gian mua tang len thi cudng dp mua se giam (do 
lugng mua khdng tiiay ddi cho ca nhdm 2) lam giam 
kha nang rua trdi chat lo limg trfin be mat luu vuc va 
vi vay tai lupng TSS trong dong chay nuoe mua tai 
ciia ra se giam. Hinh 8 md ta Es thay ddi khdng dang 
ke khi thoi doan mua tang Ifin. Ngoai trir cd su tang 

Hinh 7. Anh hudng ciia thdi gian mua tdi tai lupng 
chit lo liing cua t o ^ luu vi^ 

L2 --L3 —L12 

Hinh 8. Anh hirdng cua thdi gian mua tdi hifiu qua 
giam tai lupng chat lo lung ctia to^n luu vuc 

Hinh 9 md ta anh huong ciia thdi gian mua tdi 
hieu qua giam TSS cua cac tidu luu vuc tiong phuong 
an L123. Ket qua cho thay khi thdi gian mua thay ddi 
thi trung vi va IQR thay ddi khdng dang ke. Cu the 
la, khi thai gian mua thay ddi tir 1 gid den 4 gid- thi 
trung vi van giu tri sd 27% va IQR tang nhe tir 18% 
den 19%. Dieu nay cung dupc giai thich la do khi thdi 
gian mua thay ddi tiii lugng mua van khdng ddi va vi 
vay khdng anh hudng tdi hifiu qua giam TSS cua cac 
tieu luu vuc. 
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Hinh 9. Anh hudng cua thdi gian mua tdi hi^u qui 
g i ^ tai lupng chit lo ICtng ciia cac ti^u luu vuc 

3.3. Anh hudng ciia dinh mua 
Anh hudng cua vi tri dinh mua (r) trong mo hinh 

mua tiiidt ke tdi tai luong TSS h-ong cac kich ban LID 
khac nhau dupe danh gia. Bdn tran mua thiet ke ciia 
nhdm 3 duoc mo phdng cho cac phuang an khac 
nhau. Hinh 10 chi rd khi vi tri dinh mua dich chuyen 
tir r=0,2 den r=0,7 thi tai luong TSS tang ddn sau dd 
khong ddi (L3, L13, L23 va L123) hoac giam nhe (Ll, 
L2 va L12) khi djch chuyen dinh mua ddn r=0,9. 
Chang han d phuong an L123, khi r tang tir 0,2 den 
0,7 tiii tai luong TSS tang tir 31 tan ddn 36 t^n va giir 
nguyfin gia tri do khi r=0,9. Hinh 11 cho thay Es dat 
gia tri ldn nhat khi dinh mua xuat hien d dau tran 
mua (r=0,2), sau dd giam khi vi tri dinh mua dich 
chuyen vd cudi tran mua. Khi dinh mua dich chuydn 
tiJt r=0,7 den cudi tran mua r=0,9 thi Es cua cac 
phuong an Ll va L2 giii nguyfin d cac gia tri tuong 
ling la 2% va 7% trong khi Es ciia phuong an L12 giam 
1%; ngugc lai, co Es cila cac phuang an su dung hop 
trdng cay deu giam 1%. Cung tuong tu nhu su anh 
hirdng cua chu ky lap lai va thdi doan mua, su anh 
hudng cua vi tri dinh mua tdi hifiu qua giam TSS the 
hifin ro rfit nhat d' cac phuong an sir dung hop trdng 
cay. Khi dinh mua dich chuyen tir r=0,2 den r=0,9 thi 
trung vi giam nhe tir 28% xudng 27% va IQR giam nhe 
tii 19% xudng 18% (Hinh 12). 

Hinh 11. Anh hudng ciia thdi gian mua tdi lupng hi§u 
qui giam t ^ lupng chit lo lumg ciia toan luu v\fc 

in^: 

Hinh 10. Anh hudng ciia tiidi gian mua tdi lupng hi^u 
qua giam t^ lupng chit lo liing ciia toan luu vuc 

Hinh 12. Anh hirdng ciia thdi gian mua tdi h i ^ qui 

giam chit la lung cua cic tidu luu v\fc 

4. KET LUAN 
Bai bao nay su dung md hinh SWMM 5.1 de 

danh gia anh hudng ciia cac dac tnmg cua md hinh 
mua thiet kd gdm chu ky lap lai, thdi gian mua va 
dinh mua tdi hifiu qua giam tai lupng TSS ciia 7 
phuong an LID trong khu vuc quan Long Bifin, Ha 
Npi. Bay phirong an LID dupc td hop tir cac cdng 
trinh UD gdm mai nha xanh, vat lieu lat tham nuoc 
va hop trdng cay. Mdt sd kdt luan dupe nit ra nhu 
sau: 

Khi chu ky lap lai tang Ifin thi hifiu qua giam 
TSS ciia cac phuong an sii dung mai nha xanh (Ll) 
va/hoSc vat lifiu lat tham nude (L2 va L12) khdng ddi 
hoac giam 1%. Trong khi dd, miic dp giam hifiu qua 
giam TSS cila 4 phuong an LID cd sii dung hop tidng 
cay khi P tang tir 2 nam den 100 nam thi gan nhir 
nhau, giao ddng tii 4% (L3 va L13) den 5% (L23 va 
L123). 

Hieu qua giam TSS thay ddi khdng ding kfi 
khi thdi doan mua tang Ifin. Ngoai trir cd su tang nh? 
Es tii 6% len 7% ti-ong phuong an L2, cdn lai Es hiu 
nhu khdng thay ddi trong cac phuang an UD khac. 

Khi vi tri dinh mua dich chuyen tii dau tran 
(r-0,2) ve giijfa tran thi hieu qua giam TSS ciia cac 
phuong an LID giam tir 2% den 3%. Khi dinh mua 
dich chuydn tii giiia tran (r=0,5) vfi cudi tran thi hi&u 
qua giam TSS ciia cac phuong an LID sur dung hdp 
ti-dng cay cd hifiu qua giam TSS cao hon so voi chi sir 
dung mai nha xanh hoac/va vat lieu lat tham nude. 
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THE EFFECT OF DIFFERENT RAINFALL CHARACTERISTICS ON TOTAL SUSPENDED SOLID 
REDUCTION PERFORMANCE OF LOW- IMPACT DRAINAGE^SUPPORIED 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, degradmg receiving water sources. To dealing with such a problem, runoff and 
pollution load control at a site surrounding its generated source (Low Impact Drainage- Supported 
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 combinations of 
green roofs, permeable pavements and bio retentions. SWMM model (Storm Water Management Model) is 
utilized to compare TSS load of LID scenanos 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 m 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 irom 0% to 4%. TSS reduction efflciency of bioretention is the 
highest among three LID. The outcomes of this paper provide better understanding for selection and 
design of LID. 
Keywords: SWMM5.1, LID, Cau Bay nver basin, design storms, total suspended solid. 
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