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Table 1 Summary of methods for urban stormwater runoff calculation
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Table 2 Summary of urban storm water models
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Fig. 1 Conceptual framework and flowchart for urban storm water modeling
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Fig. 2 Calibration flowchart and key sources of uncertainties in urban drainage models



758 KB B $25%

7%, HBORHEE SN 20 Be T EE A AT ENE, IRSERZAH RIS EOR e e, 5B il k)
TR LA N P A ) E B — DRt BERIRGE | R RS R P S BT R DA A TR 28 RS B AT
FEVERGICHED . HAT, EAEIERISEN I C 2P R TIHZ M58, W Barco 455 EFXF SWMM FERIEFT A
Ak, Dotto 1 PRAL T MUSIC B () S BUBURAE | Thorndahl 2" #8457 MOUSE 45 #4 i 2 8004k Fe AN
B EPERE, Kha 2207 2080 TR RIEAL D5 78 BEMUS B8 1 8, Deletic 2558 42 11 T 4 R ASHA & PETE
fERESE R A K K SR SR T RSN e My TS T — 2631 ] 2 fos, (H7ESE RS
D7 AN e Z BRERARAE . BEE ST KGR B AR o838, IR s B R T SR g s &2 B ok
ToRMEBERI K, Iz SARARALSE AN R R T4, SOl A 00 57 2% B 2 i i, A s e I o o™ 20, [
W, el 2 AL B TSRS 2 P IR DR 1R A JE SR GE RN FIE T i — A EE i ],

3 I A LS A

KA AT K G PR 22 G P B SRR, o b X K W JEORT MO 8 A AR R B O G I ST IIE S
T RN AL A L A R 1T B PR | WK TG YL | g K G VR SRR A K AR S T SO A R AR
SRS HLAY 30 T e 5 A0 S8 ™ S g 3k T 7K B 5 R R R i Tl R, DRI, G o 28 R 3 o vy 4 A
P A 3T K SCA RIS ARG AR FE it B ALHAET, BREH A Rk E R CIE R T BN SE R
DRTT LA AR | 0156 3 g A A FLR it ( BMIP ) RO S A T & (LID ) 14 1 P K R ek 1 ek Tl o RS
Yo BEEFI AT RESEHE K R G (SUDS) KR B3 T IR T /K A A IR EE, IR R W7 52 it 174 7K B0 8% 78 3 T 182 3
(WSUD) i K 28k 7 3l (b Sk A ) Ak, SRR X AR T & Pk, R TR 4
AN, AR R T L BUR R AP SRR, W b SRR b A R R T R ST
JESE T AR AL R AR 5T 51k . BARTE— @ R LHUS T RGO, HMARIE IR R, = 2848300
EHEAR | AR S, Btk ST I T T & e IR Bk B 5 22 A Tnl i, ] PR 3l R A 4 BT
S A TR B AOHLIE R BR AR, IO 25 5 Sl P 5 ™A 7K T A5 B R K AR S SO R S A G BOR , R AR
I T R KR AR S A EEOR i A A SO T B AR BRI T K 2 A R R AR S
3.1 WHFHEEBER

— PR SR I R A B T A KR A | KU KA BRI T RS B, i 3 B, DAL AM
TR LA 58 BA R 0T, T U AR R A D) TS HOK S BR R A S HOK S BIA R A B, 1%
SEHEK G PR R DU TE TRHETR S, PREEREE A X B e o 3 AR S HEK A B R W) E 2 DRI 54k
R HE ARSI T, RIS RN K A B UR A R I AR 375 e P il . Fletcher 250 E045 T 30Tl W 7K A5 B9 32 52
HArh: @© AN 275 U8 BRI iR AR ;@ Rl B4R R VIR T ARG RS, @ Ryl

iGN Eveeiied B 5051 B o] I 20 R oo BT B 8 321 T b
1
K SLES V57K Ak HE [EREE HERBE SN e EERLiETEy]
Bk 4 IKGER L 4 IKIREE 44 KRGS IR IK 4 4

B3 S R KA B A A IR 5 A
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Development and challenges of urban hydrology in a changing environment .
II. Urban stormwater modeling and management *
SONG Xiaomeng'*, ZHANG Jianyun'*, WANG Guoqing'*>, HE Ruimin'?*, WANG Xiaojun'"’

(1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research Institute ,
Nanjing 210029, China; 2. Research Center for Climate Change, Ministry of Water Resources, Nanjing 210029, China)

Abstract: Cities are suffering from extremely heavy rain and urban waterlogging disaster in recent years, due to the
change in the natural hydrologic processes impacted by global climate change and rapid urbanization. The development
and application of precipitation observation and forecasting, calculation methods for runoff generation and flow concen-
tration, and urban stormwater simulation techniques are reviewed in the context of hydrological processing and model-
ing. The features, applicability and limitations of these techniques are discussed. The shortcomings and gaps of ap-
proaches on urban stormwater modeling, such as the lack of knowledge and the data to understand the response mech-
anism of the rainfall-runoff processes in the urban areas, are pointed out. The conceptual framework and flowchart for
urban stormwater modeling is presented. Viewing from the prospective of rainwater utilization, essential principles and
strategies on the urban stormwater management are presented, and the techniques and measures are also discussed.
Then, the main future development direction and challenges in urban stormwater modeling and management are high-
lighted. Further research into the high spatio-temporal resolution observation and forecasting of urban rainfall are re-
quired to improve storm-term rainfall prediction. The performance of urban stormwater modeling technologies remain
poorly quantified, which need a multisource information-fusion-based approach to the efficient estimation of urban run-
off. The mechanism also remains poorly understood, which need much more research to understand the rainfall-runoff
response relationship in the urban areas. In addition, urban stormwater is now increasingly regarded as a resource. The
methods of harvesting, utilization and management of urban stormwater also need to pay more attention to, which im-

poses a requirement to ensure that stormwater management systems are adaptable and resilient to changes.

Key words: urban hydrology; quantitative precipitation forecasting; urban flood; urban stormwater management;

water security
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