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Quick spread of the rumor that Hohai

University is flooded again on 9 Jun,

2017¢é



Science basics about urban flooding
: Py 'I' 5 !
| r 2/3 0 I 'H 2/3 ( F

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
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Global warming is speeding up global vapor circulation

and increasing instability, which is changing patterns of
precipitation.
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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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almost every year

2007 W Jinan
2010 ] Guangzhou, Chongging
2012 . Beljing
2013 ] P Ningbo, Yuyao, Shanghali
R ] | Shanghai, Changzhou , Zhengjiang
2015 .
Vi, Nanjing
2016 ] M. ] Wuhan, Nanjing, Zhengzhou
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Science basics about urban flooding

2012 7.21 2016 7.19-20
Rain storm of 21 Jul. 2012 Rain storm of 19-20 Jul. 2016

I X P
Weather system  Cold vortex system moving east Cyclone moving north from the
Yellow and Huai River

I 110.3mm/h 56.8mm/h
Intensity High, 110.3mm/h Relatively low, 56.8mm/h
A 19 [21 10 -22 5 € 55 19 1 -21 6 €
Period 19 Hrs (22:00-17:00+1) 55Hrs (1:00-6:00+2)
Rainfall 'H /Average: 170mm 203mm
VI /Average downtown: 291mm
215mm K Mentougou
/ Max: Dongshan: 453.7mm

/Fangshan North Town 541mm

z  _cy n 2100 P793 O®Q&av up Ed3elrw3?eP
Inundation at most places, traffic No evident flood or impacts on

paralyzed, direct casualties 79 transportation, no casualty




Science basics about urban flooding

/[ExperiencesE
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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.

E 2 I 2
Enhancing monitoring of urban rainstorms and management of
emergency response
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VIEW POINTSE
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X
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;

1 Sb 51k H |
WK
Climate change and urbanization cause changes of urban precipitation
pattern with increasing rainstorms;
1 i 0wl el AR | R PR |
X D SRR S T [
Urbanization changes ground surface, taking up space for flood

discharge, causing greater flooding risks; the booming economy also
makes losses of flooding even greater.



Science basics about urban flooding

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

1 O | yEd?&A&rvcur RPO
The LID concept MUST be installed during urbanization.
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Standards of urban flood control & management

R ' Three standards for urban flood control
DrainageE
Y R A1
I MY

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

Waterlogging controlE
’ R 4 )
| MY ! 0
For long-duration rain storms on large
catchments through river system and pumping

stations

Flood controlE
I € I r €
For flood passing through or by the city (flood
peak)
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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
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Standards of urban flood control & management
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Sponge cities of China

cuA d A

International experiences of urban development

N d USA -y E?® &r a Low-Impact Development, LID [
N I S " Ho'YNP D& LIDa »s T
31 v, v
Combined method of land planning and project design to manage

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

0dY o oo UK&Europe -Hi ¢ yb 0 4 (Sustainable
Urban Drainage System, SUDS)
c y On”  nTHYuY b T v E r |y DO DNAY gnES

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



Sponge cities of China
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International experiences of urban development

"HI g Singapore -La A ,gAD, . (Active, Beautiful, Clean Water

program)

ABCd mbDY PEA v UuTT 'H g 6 Y DA AXa™ g3 Hl 3 Dee
Hboypr uvg “VvD |

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.

I Z b Australia -pAc u o Water Sensitive Urban  Design B

c y jcub@ ) UNP 3E&Uu3ZEvYIReED™H Do i Do t DNPU E D bR
u “nJs) XeY hAuDVr Aaege KA 3culs NPAzn
u w

Urban design and water circulation managed, protected and conserved in a
combined manner, including rain water, ground water, waste waster and water
supply, so asto reduce environmental = degradation, increase attraction, thus assure

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




Sponge cities of China
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Chlna Z President Xi Jingping proposed the sponge
fl w| frqf hs w Cdntval Cokférenck @wv
Urbanizationon 12 Dec., 2013 .
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Zkl oh | psuryl gqj wkh xuedg gqgudl gdj h
priority to ways to keep the rainwater for future use, and ways

wr xvh gdwxudo T rufhv 1T ru gudlqqdj h/
fl wlhvy zkIlfk z|l oo vwruh/ devrue d:c



Sponge cities of China
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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.

WA @A nﬂ?ui’ﬂ BIF SRR WX KRR
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Sponge cities of China
2015 X " W 1 30y
Piloting started in 2015, with a total of 30 years

—— i @R

: 32 000 000

el 4. GS(2016)1579%
A UE AN

865 61 450 "
Total investment: 86.5 bn.,and total area 450 knm?



Sponge cities of China

1
Keys components of sponge city
A 0 0
Integrated management system of river/lake =l
and shorelines e e li=
A ¢ . ‘?/ A Al s
Flood control and drainage system T T
A B — kel

Highly.eﬁicient allocation and exploitation
of resources

A H f |
Protection of water resources and aquatic
eco-systems

A H
Water and soil conservation

A -

Water management capacity




Sponge cities of China

1
Milestones of piloting city
E + L 70%
70% of annual runoff under control
= 1 1 n L
Drainage, waterlogging control and flood control reaching
national standards
1
Overall requirements
= [ i I
I 70% - T
Lowering impacts of urbanization upon ecosystems to the
minimum, absorbing 70% of precipitation for use.
E L2020 1 M 20%ll p L X
20% of urbanized area reaching requirements by 2020
E L2030 1 M 80%ll p L [

80% of urbanized area reaching requirements by 2030
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Recognition 1
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Sponge cities are a systemic
project including drainage
and flood control, water
resources protection,

ecological restoration, and

water culture

Sponge cities of China
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Culture
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Sponge cities of China

2.
Recognition 2
F. © 0 as” Pollution control at the source
1.A — Y[dseg" née[E&e” nfj éf
u Avds ) Q

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

2.3sd "
Artificial wetland to purlfy water and reduce
pollution




Sponge cities of China

3.

Recognition 3

n v K Wb "zZycueA
T2y DM Ds PY1GO v
For cities with severe urban flooding, large

scale flood tunnels / storages are essential
Underground flood storage

tank in downtown Marseilles

K Storége ;
49815vmé 3

| .1 Do Pe
r 70%B
Reducing 70% of
pollutants after
initial processing
i ¢ wlJj
Easing water
logging
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Sponge cities of China

AENER RRERYE

anssmEaEE

.l.l.l

------



Sponge cities of China
4. Recognition 4

cuwln "Y' ¢ b Y w'He 4 R %P
Water quality improvement requires combined use of multiple ways
t oBalys b& MBAANY

Pollutant retention: restrained discharge and intake

P op 43" 8.7 B |y w

Dredging: purification at water source, siltation use as resources
T LD d maDna H» Df i

Connectivity and fluidity: improved hydrodynamics of water bodies to prevent staling
I YPAa3 8y 8N < T 5 kR

Management: improvement of legislations/policies/standards

i O A/ DT
Source control of Dynamic control and
pollutants operation




