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Abstract: The cost-effectiveness of low impact development (LID) facilities in peak flow reduc-
tion in a LID demonstration area in Shenzhen City were studied using SUSTAIN model. The model for the
current drainage system in the studied area was built and calibrated with previous monitored data. LID fa-
cilities were configured based on the model. Using the peak flow at the outlet as the control target, the
capacities of the LID facilities as the decision variables, and the design storms of different return periods
as boundary conditions, the LID facilities with various combinations were simulated, and the optimized
schemes and the cost-effectiveness curves for LID facilities under different scenarios were obtained. The
results showed that the cost-effectiveness curves of the same LID facilities were very different under rain-
falls with different intensities, and the performance of LID facilities was relatively poor under high-intense
rainfalls. The study can provide reference for making control targets and optimizing construction scheme
when planning and designing LID facilities.

Key words: SUSTAIN model; LID; peak flow; decision variable; optimization

HLWE: ®YIHRBHTRIIE (JCYJ20140905115404015)
BIEEE: KRR E — mail ; xiaoju_water@ hotmail. com

- 136 -



www. watergasheat. com I~

2% T SUSTAIN A2 64 LID 3% 56 %, A28 5. 547

£0E 10

AR T (LID ) St %o o3 i A 3 3 ) 2 1
BRI 2 A A2 U S D ) Dl U P A
7o FCrp (A i 32 B MR 3 e R o A AT
HCHE KA WA f R, fEHE KA B B RE D — 2
MZPET A R BETT i I RE ) R 15 R T e KA R
RIRGE T ERT RS LEBHHPKEET o i ¥k
F B LID 330G AR O 0 L, o /N8 IR 4 28
Do e A T ) SE PR AR KR BAT — 2 IIRCR . TR
AT HEAK (T 7K ) Bl 197 £ LI 2 ol R 44) oK
FRIZKAR 42 1) 51 by 2L BT HE K B (A 2R ) =R &R
Gz —o ANFW LID Bt 5 AU 2 R i 2142 il
WEELAR AR, , TR LR A LID 35t Xk AN [ 53
JEE A R I (ELAR R P TR R A P ANl R, A
WEIFSE LID Bt ) A FRACR 5 4 ) F bR B
BEZ B G A, AT AEAR DG I H (9 R 5 B3t b &k
PR AL S8 LID M i A Ry . 2B LRI
55 LID /RVE XA BT X 42, K Fl SUSTAIN $ 5, 4
HERTSE DX IHE K FR SRR LID LAY, LA I A i
WEAEL g FLAR , X 2 Ff 445 1) LID A J&y I 58 BEA TR AU
SRAL U A R R R 3 T AR — ks M2k
1 A5 R oL

B9 DX ST T TRYITIT 0 P e, Jis S AR
A, FEFR S HARXS SR e B DXl 35
AT ol 3t B A1 — 2% T O B, SO AU 20. 4
hm? D35 A AR R KA 0, kK E Az X8
AIPEAE A o WFSE DI T 548 TH1 26 T G 5 sl 570 T
Sy | SR | TITIBCE B AN R A M AR ) S
$95.3.4.5.7.5.1.1.2 hm®*, ff %5 Lo 520 51y 26%
22% 36.8% 5.4% 9.8% , HAK A W 1,

0 50 100 m
L i J

L]
[ a0 10
I R
) i
B s
RES -3

cccccc

E1 #RRETEESHTE

Fig. 1 Map of land uses in study area
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Fig.2  Schematics of LID facilities
F2 LIDREHARSEN

Tab.2 Scale and increments of LID facilities

i mkj{ﬂffﬁ/ m/lj)zrﬂff%/ fm*%ni;gi/ (ﬁ%ﬁl/_ >
7K AR 743 0 2 700
FHAKEESE | 47 566 0 186 300
SR | 21 553 0 186 800
Fyitat 1226 0 9 100

Fyst 58 B 9 LID RIS AN IA] 3 iR

—o— KT
T AR
Y Hek b
& mokiER
@ oLt
& SR -
@ EkH ; N

'&'e

N

3 LID#=ERH
Fig.3 LID model interface
5 LID 7 589 A& 5T
WL He WA B A A FL A, DLt LA
RS, VR S MRE R0 A 1.2.3.5.10
BB B AR i B R, 26T NSGA - 1T

- 138 -



www. watergasheat. com Z

% 3K F SUSTAIN £ A ¢ LID 3856 s A2 5 97

Vs

%3345 H14

J7 7 %) LID BRI AT 5 1 000 Yk L), 15 31 4%
15T I A - e BEAUZS

PL1AE— i VWF%F%@M&U R SRl
W 4B T ZE 1 JAR 5 35525 1A X 17 5 2R 22 1l o A
Bl & 4 froR . A 7E LID i Re % ik 21 ik
VEAEHICREZ T B — I 980 H AR X g 1) A
FEAE— LA, 3 S5 0 R XoF 7 ) % 21 8% it WA
MLl LID A Ry e i €2 — . LID Xtige(A
T et A i A B S AR 1) 385 o 38 o, {ELAE
s —E MBI )5, dkSE 3 i LID JiAS 5 ok
(3 PRl o i 23 R T KA, B ) T
4o EGVES
35t = A %
30 "
25+
20 b

15}
10 [

S-f‘

0 100

WA (1L 4k 1t %/ %

300 400 500 600
A/ TS TG

B4 LID 77ZRMMA - Xt K &

Fig.4  Cost-effectiveness results of LID schemes
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Fig.5 Cost-effectiveness curves under various rainfall
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