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Quick spread of the rumor that Hohai
University is flooded again on 9 Jun,
2017...
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Science basics about urban flooding
1 FREFIRAVMIEALE +MEHE, ERENMESEFHE, EFEXRIERNS
M, %M. 23MELERZHKEE, £E2/3WMHINLETRE
T2 R RIS
The unique geographic location and topography, forms a monsoon
climate, making the season hot and humid and full of precipitation or even
rain storms in summer. 2/3 of the countries territory is under the threat of
floods, and 2/3 of its cities experienced flood due to rain storms of
different scale.
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Science basics about urban flooding

1 ERTVEFHASKBEAINR, KSR REMIZM,

PR
Global warming is speeding up global vapor circulation
and increasing instability, which is changing patterns of

precipitation.




BEFEINAEm S

Science basics about urban flooding

1 EFEANEHCIRE LRI (2000£|536 3%, 20164E57.3% )
ABUNEERYN: BHERDTE, TREX; BETRE, LRIR,
filll%n, EFF%, WIAHKkRS, BEHRGENDKNEE T, HERE

3 A

Rapid Urbanization in China (36.3% in 2000, 57.3% in 2016)

Heat/rain island effect: infiltration decrease & runoff generation increase for
urbanization; roughness decrease, paced up routing and high flood peak;
chaotic development damaging drainage system and lowering efficiency of
flood control project, thus increasing floods.
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Growing urban flooding in the past decade causing “sea in the city”
almost every year

2007 53fFa Jinan
2010 M. EXKX Guangzhou, Chongging
2012 JtR Beijing
2013 TUE. &k, 38 Ningbo, Yuyao, Shanghai
&, 2. $5;I. Shanghai, Changzhou , Zhengjiang

2015 .

R Nanijing
2016 EIX.

Fm. #BM Wuhan, Nanjing, Zhengzhou
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Science basics about urban flooding

20124E7.21 % 20164 7.19-20%Fh
Rain storm of 21 Jul. 2012 Rain storm of 19-20 Jul. 2016

RKS&RES RIRRG RS sUESEdL £
Weather system  Cold vortex system moving east Cyclone moving north from the
Yellow and Huai River

P T 5E X, 110.3mm/h FEXT4 /7 56.8mm/h
Intensity High, 110.3mm/h Relatively low, 56.8mm/h
PR ph B 19/7Bf (21 H108F-22 H56T) 55/vBt (19 H 1R¢-21 H6RT)
Period 19 Hrs (22:00-17:00+1) 55Hrs (1:00-6:00+2)
EPEMERainfall  £mM¥1H/Average: 170mm 203mm

1 [X 15 /Average downtown: 291mm

215mm 1713k38 % LU Mentougou

mAS/ Max: BLdbiE Dongshan: 453.7mm

/Fangshan North Town 541mm
KEPoiXigE, RiEMER. BT 79A FTRRHGHZELW , RREARGBGLT

Inundation at most places, traffic No evident flood or impacts on

paralyzed, direct casualties 79 transportation, no casualty
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Science basics about urban flooding

200 /Experiences:

¢ MEERLEHEER, eI EEEN
FKEMZE, HokGEAREZRE; 14602 BF/NITERTE; BuE75ERI
, MXMXHKEENEZIRS; BREATNEKIAFR, BRORAEIK.
Improving infrastructure and urban flood control capacity
Evident improvement of drainage system; treatment of small/middle
sized rivers of atotal of 1460km; renovation of 75 pump stations to
Improve drainage under flyovers; installation of 47 storage for flood.

& hnsEyRTH SR EALE R ENTE, T ST

Enhancing monitoring of urban rainstorms and management of
emergency response
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Science basics about urban flooding

ML VIEW POINTS ;

1 ZERRIE, RERHATSARMENSERFREN, EEARIR,
R IE f39 45 5

Because of its monsoon climate, urban flooding is determined by the
uniqgue geographic and climatic features, and is thus a natural
phenomenon which deserves to be looked into with a scientific
perspective;

IEEQW%Wﬁ%ﬁE%WTWﬁ%m%ﬁ,ﬁﬁﬁﬁ%miﬁgﬁﬁ

Climate change and urbanization cause changes of urban precipitation
pattern with increasing rainstorms;

1 W AR T MERESRMG, Hfd r3KEEEE, $#ENTAELER
Rie; BFdSmtESFamLR, METRERENRE.

Urbanization changes ground surface, taking up space for flood
discharge, causing greater flooding risks; the booming economy also
makes losses of flooding even greater.



R NRI 3%

Science basics about urban flooding

M5 VIEW POINTS::

1 BlFRhinmits | iREHPKERSHIEGREETD , MasERHRs millin
SN ER |, htis A LSRR ;

Urban flooding issues could be solved with scientific management,
improved capacities of drainage, flood control, monitoring and
emergency response;

1 WIS (BRI 2R Th A RIS,
The LID concept MUST be installed during urbanization.
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Science basics about urban flooding
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Science basics about urban flooding
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Science basics about urban flooding
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Science basics about urban flooding
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Standards of urban flood control & management
T s = FpG 8854 Three standards for urban flood control

A AN HE7k Drainage:

. 3w RB O ER LB A AR K ERETHE
bR, EIMXAAIEEAKBHEKE R AR

For short-duration rainfall on small catchments
through surface discharge and pipelines within
the urban area

E&i% Waterlogging control:

FRRBAL R EFR _EBHK Fh B R A=A B35 7K HERLE)
i, X AAIEHEEThRERYAEIK R B HEHS R ub
For long-duration rain storms on large
catchments through river system and pumping
stations

B3t Flood control:
SRk R A% (ShED Bk (FEi0
For flood passing through or by the city (flood
peak)
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Standards of urban flood control & management

(1) FiEpriatrE— R Bt

SR ER S ETINE GMED ok (B . Wb

D534k IR SR e B BT S B RAK B ERS AR, LS
B, BRRHE. KE. SESERE.
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Standards of urban flood control & management
(1) 3T B Bt A

® ZiTh ARG EIFFEERTEEAC I EEZINATSOHAAK, 2R
BT AR N S ALETIE E BRI .

o RIE (BHRARE) (GB50201-94, 2010&E1&1T) , WmHFH
FRERIBEMASZFMMMERE M. JERWAOf RS AN
NELRHE

B3 ERA (BE) | EFHEADO B At
R STl i

1 | HRISE | >150 | 0 >300 [N

0 | EE | 150~50 | 300~100 IV
W | BREE | 50~20 | 100~40 RV
50~20

o X, FARBIECIIHKARAEY) =20066—i8, M/RERH
*’A??Egi#*ﬁ;ﬁzsoofﬁ—ﬁ, LiBRrE MR SRR
10005F—i&.
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Standards of urban flood control & management
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Standards of urban flood control & management

(2) HimBhiatrE W BRi%

o FRRBACREI LB AR R4 BB K HEID) R,
FEIRWXAAIBHESThRERYAEK R R HEE R v ;
o IR, #iA. HiKARFHAESER UL, KiAEK.

—WHHEFESEEZBKAEBITEE, PRERERITE
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Standards of urban flood control & management
(2) Wi HEFSFRE

o jEPERHAB At AR KIZFIFE AT L RUSER, REEW T Ni%EE
AELARNRMEAERRE, PERBAEFHREMAGRGR

24/\EF SRR RRR -

® 2012 MRy CHTHPIITIEMRMIEY (6B/T 50805-2012) ,
T W HEE R R E, AR MW$Mﬁlﬁﬁ%
HEF & FRETES ~20F—18, HFXRWHAT2066—&

B R ()
--ﬂ-EMI 0 =200 | =50
| =1008<200 |[SEIEREL
| =s0E<100 |SERINEREl
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Standards of urban flood control & management
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Standards of urban flood control & management
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Standards of urban flood control & management

(3) i HE K A

o FERIBM/KHIKEMAY IR
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Standards of urban flood control & management

=R (Heok, BRiss. BEab)
ARl ge—#, {BwbmthiAEsE

o HpkfrE: IFEMKEMIEE, BFEEWHILITREA;
o [RiGhnE: KFEMFFEIIE, METERETIEITHK;
o [rtirifE: WITREBIHTIIE, BERELTIKIGHEEN.
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Sponge cities of China

IR BRI

International experiences of urban development

;%El USA -B2IEFE ( Low-Impact Development, LID )

KT TIEKITRG AR EIRRMKER . LIDEREMnB AR IER
RISFIFIA

Combined method of land planning and project design to manage

rain water runoff. LID emphasis protection and use of natural
properties of sites.

KEFIERM UK & Europe -miisstisimbHik R (Sustainable
Urban Drainage System, SUDS)
izt ER DTN ATERKHER R FRRBES IR

Urban design for lowering impacts on surface discharge and drainage
from existing and new development,



BRI

Sponge cities of China

IR BRI

International experiences of urban development

g Slngapore -5E,EM, 557K (Active, Beautiful, Clean Water
program)

ABCRIG/KIEET HEMIIFEEFMNBITE AR SN, @ EFINEABMIELK ,
IR E IS ETRERAYK SR

ABC is to transform water bodies into scenic and symbolic view of Singapore, so as
to make people closer to water, appreciate and cherish water.

{XFINE Australia -ksusmigit ( Water Sensitive Urban Design )
gt SRtk EANEE. FPHERFNESS | SREmK, K, RKSEEK , Jot
HiZiTRDRIRRW | IREHEEIRARINSS . MintRiRiETHK B EIREEISEERAKEA
Urban design and water circulation managed, protected and conserved in a
combined manner, including rain water, ground water, waste waster and water
supply, so as to reduce environmental degradation, increase attraction, thus assure

water circulation and management could obey the rules of natural water
circulation and ecological process.
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Sponge cities of China

A [E]

EREFEIEFE2013F128128 (RRIFBUCTERIN) L
ich R HE D T E

China - President Xi Jingping proposed the sponge
city concept at China’ s Central Conference on
Urbanization on 12 Dec., 2013.

EEFHE T K R AN E e RSP E IR E Tk | fisEEESH
REANEHPK  BREATE. BRSE. BN - BRIk

While improving the urban drainage system, we’ Il have to give
priority to ways to keep the rainwater for future use, and ways
to use natural forces for drainage, so as to build “sponge
cities” which will store, absorb and purify water by itself.
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Sponge cities of China

TBLRINTD Remsimisns—, EENFRELMERSRRES
HHEEARFH “S94” , TREEESRK. Tk 8Kk, FK, FEH
BEFERK B HRHMLAFIA.

Sponge CILIES are like sponges which could be flexible and

adaptive to environmental change and natural disasters. They could
absorb, store and purify water, and release water for use if needed.

3%3!‘&?’1’}“4 BE  NERR2 P K.
. MAR, WA B skt

t . SRAABEALER
Ehene—, RiExy WA R '° “;80%’ BB
EennES, wxem  AXSROER

IR
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Sponge cities of China

20154E R [E BRI T84T

ot

]

!_\ \_t
i 2

30 BT

Piloting started in 2015, with atotal of 30 years

—Htit ST The first group (16)
FEHR ST The second group. (14)

bt bt [T

u‘é",‘», GS(2 nl(l 7945

Total investment: 86.5 bn., and total area: 450 km?
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Sponge cities of China

BRI EINE S

Keys components of sponge city
W ALK R R B EE N R
Integrated management system of river/lake
and shorelines

Bt AEH IR %

Flood control and drainage system

TR ELE FS3F A
Highly efficient allocation and exploitation
of resources

IKFIRIRIFERESIREE
Protection of water resources and aquatic
eco-systems

IK L IR¥F

Water and soil conservation
K ETERE

Water management capacity

KEGRENRGETIE
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Sponge cities of China

I i_tl\\\iﬁi ) i'iﬁ_J 1:?( *’l]_;

Milestones of piloting city
¢ FRREBBRERIRIZE70%

70% of annual runoff under control

¢ Hek BEiE BERELEIERMIEEK
Drainage, waterlogging control and flood control reaching
national standards

1 S REK

Overall requirements

01@ BEETHE R, SRAREMERDEHLERNESHRELN
M, 1870%R)FERRMUBIENFIFIA

Lowering impacts of urbanization upon ecosystems to the
minimum, absorbing 70% of precipitation for use.

¢ F)20204F, WHEMRX20% ERAEFIHIEFIER;

20% of urbanized area reaching requirements by 2020

¢ F)20304F, WHERX80% L EREFIEE BIFER.

80% of urbanized area reaching requirements by 2030
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Sponge cities of China

A A3

0
AR -
Recognition 1 Water

D - - - -
Resources

BRI HRIRE— 1N RSN
I*E Eﬁ? Bﬁln[‘%lﬁ‘%

. KZIRFRE. KHIR /J’/Lr Y=
ater
lI:I . 7J<giluﬁ9:"—3ﬂ§§ Wate onvironment

, ARz 7Kk B 3% Culture

Sponge cities are a systemic
project including drainage
and flood control, water
resources protection,
ecological restoration, and
water culture
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Sponge cities of China

IAIH2.
Recognition 2.
EELEHEE R Pollution control at the source

1. 2&iBHE i , mERAZN  BYEHERE
FRELRUSINAITE],

Building sponges to generate less runoff and lower
runoff during rain storms, and delay the peak time

2. \TiBFRAFME , MK SHE
Artificial wetland to purify water and reduce
pollution

KEMS KA i
g*ﬂgﬁé P _e:y 3 -— =
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Sponge cities of China

IAIR3.
Recognition 3

ERSRERATEPIREURT , iRz
FAEHERKFIKLIER ARG ER,

For cities with severe urban flooding, large
scale flood tunnels / storages are essential HE DB B

Underground flood storage
tank in downtown Marseilles

pollutants after
initial processing

¢ EHRXMAES
Easing water
logging

f»‘ X Eg / | ‘ ﬂﬁ%ﬁ*ﬂ .
19t S . | NRERRELE Storage:
4apy (RS Guangzhou,China 165.2x10* m
e L LESAR & JIYIHAFRIKALIE |
Pk i' HH70% 55
=R ; - H Reducing 70% of

Paris ©. Rimm

(S~ travellfeng.com
B
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Sponge cities of China

RRZDUEBLG . AFHPK. BiltiRE EREIRIKRGES. |
T ZNESHESYREHKRAGEHERNERE. LIEHKAFER,
EEHKSREAKEG S, HEKZRFESHTREZEHEMS, SCHH
RV PERVEPY o

#ERALL th . B, IS,
g . Z#. EE. & -
—in :

Rk e B

RINAT 7K FRFI FENEK RS INF ,:* s
Ep#REn R
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Sponge cities of China
A A
1A1R4. Recognition 4
KRR | FEZRAE , SR,
Water quality improvement requires combined use of multiple ways

- BLSERIRE — AIRHEL. MiSEEPLIR.

Pollutant retention: restrained discharge and intake

- imnER — EFSIRE. SRR,

Dredging: purification at water source, siltation use as resources

+  TEKEREE — I8RKEN . SEMUKIRARE.

Connectivity and fluidity: improved hydrodynamics of water bodies to prevent staling

- EHEERE — B2EREN. BT,

Management: improvement of legislations/policies/standards

REGS S JIVEE
Source control of Dynamic control and
pollutants operation
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Sponge cities of China
iAiFlS Recognition 5.
ZimXighitisinia . ERaSE , BEitFE | REFTITEHEHE.

Solution-oriented urban flood control which adapts to actual circumstance

I TR FNIERISF, M BKHEA TKEBRIKE.,

Installation of green retention tanks to reduce flow into drainage system
EATEFIREE. ki, ATRESUFRERS , =85

Use of existing pounds/water bodies/tanks for flood storage
SahiEE. EMFSBEPHIAE  ZLIDETEITNE | IRSHPKERS
BE] , Biglth RS EEIAR.

Integrating with road or infrastructure renovation according to LID concept

to improve capacities of flood control & drainage,
and installing underground flood storage.

|, TFRIRER M-

|, The greel Aretfntion tank

& X 12200-300es
6 5% 1 550~ 100en

ey

B+ 2501200

TILIIARDNI00-150
% 3 5 250~ 300
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Sponge cities of China
iAiF!G Recognition 6.

RS RN SRR E ERRARRDREEE, MEREIRKERIF
TiEmiE , BEHNHRShaNEENAS.
Urban flood monitoring is a very important non-structural way for urban flood

control and mitigation. It is also an important part of urban flood control &
management.
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1 FESIESMEERZENCNE , FERHRSSRNE , 2—HEAISR
RIIEERIES ;

The climatic feature of China is the great impact of the monsoon,
causing frequent urban flooding, which is a natural phenomenon
deserving scientific studies;

1 ST HICR R HRAEESIRGES |, HhHtiEREE
AR RS ;

Climate change and urbanization is making rainstorms more intense
and frequent in cities, worsening urban flooding risks.

1 iSRG a RS ENRATRR | SEARLMHRIE. KFFORIE,
IKIMBRIP, KESEEFSAHLH , ¥RFREST , IE3E1Z
[EHEFISE ;

Urban flood control is a systemic project, including ensuring flood
control, water resources, aquatic ecosystems, eco-restoration, which
requires top-level design and coordination between industries.




1 BERHERINIESESRHN , S TS —ENR. BERE
IRZiER , MUREARTRASIE , EEEA , ERA S iEEMmEs
ISR RRYIERE,

The concept of sponge cities is very advanced. The piloting projects has
made certain progress. The process should be based on basin scale and
respect nature, so as to avoid formalism and scattered development.

1 it ARG R BRI RRIES | AGERSER REZEE.

Urbanization must stick to the LID concept and take a sustainable way.
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attention

Jyzhang@NHRI.CN



