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July 2021-Flood in Western Europe

April & May 2022-Extreme rainfall in
Eastern South Africa

July 2021-Extreme rainstorm in
Zhengzhou,Province, China
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October 2021- Rare desert flods in Oman
rabian Peninsula

August 2022—-Rainstorm in Sanaa,
Yemen
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.. 1.8 billi ] i Floods have accounted for
@ . ITHION people are at risk for mega-floods globally  perceriase oroccumences scaisesers g 10/ 06 )1 disaster events,

the highest figure for any
disaster type
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Yeur Continemt

Tap Flood evends im recend 3 years {brp Flood ¢venls on Gach ¢onlinénl
' Global extreme Floods in 2020 ' Global extreme floods in 2021 ' Global extreme Floods in 2022 - Miug? fumops o ?ffﬁ:'m T ot Americ B hlﬁl:‘.:-t: e
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Floods have the highest impacts in ASi0, accounting for over 35% b J
- 133 29 6t
according to our statistics the most affected country is China

SO urce: IC F M () Proporction of anoml Aesd events on each continent
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The Relat!onship between Spong? City GEMWATER 13 oot United Nations
Construction and Urban Sustainable Sustainable
Development E Development Goals
No. 6, 13, 14 and 15
Sustainable Development Goals No. 11 Interaction Synchronous
Make cities and human settlements inclusive, safe, promotion

resilient and sustainable. ) )
Leading guidance

E—
—

Conceptual
embodiment -

Sponge City Development Goals —

Protect the original urban ecosystem, carry out ecological
restoration, rehabilitation and low-impact development, and create
an ecologically livable human settlements
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Development of sponge cities is a model developed by China
for the concept of rainwater management globally

B Low-Impact Development (LID) and Green Stormwater Infrastructure (GSI) in the U.S., Water Sensitive Urban Design (WSUD) in
Australia, Sustainable Drainage Systems (SUDs) in the U.K., and others

B Utilization of rain and snow resources in cities such as Sapporo and Moscow

B Focusing on water resource utilization, the utilization of non-conventional water resources such as reclaimed water and rain and snow
water resources have been enhanced in central and western China.

B Efforts are made to address waterlogging by "reducing drainage at the sources, implementing process control and improving end-of-

pipe management”. In the case of Urumgqi, focus should be placed on solving the overflow of rainwater and sewage.
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Developing sponge cities is an important initiative to implement
national policies

Sleomdamnoge

B In 2013, it was proposed at the Central Urbanization Work

Conference that ‘Priority should be given to leaving rainwater behind

when upgrading urban drainage systems, to the greater use of natural

forces to drain water, so as to build ‘sponge cities’ characterized by

natural accumulation,natural infiltration and natural purification.

In 2014, 470 cities, 30 pilot cities---Sponge city construction(SCC)-LID

B In 2021, the Minstries of Housing and Rural Development, Water
Resources and Finance launched a new round of SCC demonstration
works, 45 cities have been selected. 1 billion Yuan for each city for 3
years from the centre government, and 1:1 counterpart funding from
local goverment should be guaranteed-Systematic approach

B Since 2021, a total of 365 construction projects have been completed,
with a total investment of 19.86 billion yuan-PPP, EOD. REITS

B Urban flood control and drainage capacity; guiding investment direction
and driving effective investment.
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Costs of Sponge Cities (2022-2024)

O Sponge river systems

m The statistics cover 78 sponge river system RMB 2040 Below 0 1 .
41 514

projects in three cities, with their construction RMB 10-20 8% 9%
costs ranging from RMB 120,000 to RMB 40.91 n;igi;/m 1 Suqian 4091
million per kilometer, which average RMB 5.22 _
million Wuxi 532 1841 1276
' RMB 1-5
7" million
B 45% of these projects cost between RMB 1 45% Zhuzhou 12 3909 404
illi HTH R RMB 5-10
million and RMB 5 million per kilometer. lion Mean of the three cities (total
18% , 522
construction cost/total scale)
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Costs of Sponge Cities

O Sponge park green space
RMB 5-10.21

B The statistics cover 69 sponge park green space mllion RMB 70,000- -
500,000
RMB 3-5 ~ /
7 388 54

projects in three cities, with their construction costs ..~ 28%
7%

Sugian
ranging from RMB 70,000 to RMB 10.21 million per

hectare, which average RMB 1.21 million. Wux i 31 1021 155

B About 36% of these projects cost between RMB 1 RMB 1.3 Zhuzhou 9 419 165
million ~ "
million and RMB 3 million per hectare. 36% he \Mean of the three cities égtea)' 121
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Unit costs of sponge park green space (RMB 10,000/km)
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Costs of Sponge Cities

O Sponge roads

- Th o 1 . . RMB 10-15 Below RMB
e statistics cover 116 sponge road projects in rqlg:)(/zn / 1 Téﬂ/lon .
three cities, with their construction costs ranging
- . Sugian 17 1540 283
from RMB 170,000 to RMB 15.63 million per kilometer, RMB 510 -
which average RMB 3.07 million. PN RMB 1-3 Wuxi 158 1512 646
/" million
29%
u About 29% of these projects cost between RMB 1 Zhuzhou 42 1563 527
RMB 3-

million and RMB 3 million per kilometer. rq'gl)zn Mean of the three cities (total i
1800 Distribution of sponge roads by construction cost  construction cost/total scale)
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Project No.
Unit costs of sponge roads (RMB 10,000/km)
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Costs of Sponge Cities
RMB 23 RMB 3-7.07
B The statistics cover 212 sponge buildings and million - _million .
8% RMB 40,000-
4 707 72

communities in three cities, with their construction [ 500,000 _
RM.B. 1—2_\ 32% SUC“an
costs ranging from RMB 40,000 to RMB 7.07 million fg'#";/’”
(o]
per hectare, which average RMB 620,000. Wux i 6 96 78
B 70% of these projects cost between RMB 40,000 and RMB 0.51 Zhuzhou 21 219 85
million
RMB 1 million per hectare 38% Mean of the three cities (total
- - - ] - - . 2
Dcl:sotrrrlnlr):l::qoi?i:sf ;pcz:r;?; t?t.':ﬁ:;nngioas:d construction cost/total scale) €
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Project No

Unit costs of sponge buildings and communities (RMB 10,000/km)
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Costs of Sponge Cities

O Sponge transformation of old neighborhoods

RMB 3-5 RMB_ 5_-5.95
B The statistics cover the sponge transformation of 112 milion \ _ <o million : " :
9% 7o City Minimum |Maximum
old neighborhoods in three cities, with their RMB 1-3 RMB
: . il ]
construction costs ranging from RMB 50,000 to RMB ”}'GLZ”w - 5586(,)880 Sugian 8 595 150
5.95 million per hectare, which average RMB 1.04 40%
million. Wuxi 5 164 75
O 72% of these projects cost between RMB 50,000 and
o 1ese proj ’ RMB 0.5-1 Zhuzhou 7 99 39
RMB 1 million per hectare. el
Distribution of projects for sponge transformation Mean of the three cities (total
of old neighborhoods by construction cost construction cost/total scale)
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Unit costs of sponge transformation of old neighborhoods (RMB 10,000/km)
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Costs of Sponge Cities
O Sponge squares

M The statistics cover three sponge squares in three

cities, with their construction costs ranging from
RMB 350,000 to RMB 4.63 million per hectare,
which average RMB 510,000.

_

Sugian 45
Wux i 463
Zhuzhou 35

Mean of the three cities (total
: 51
construction cost/total scale)

Examples of sponge square projects



Smart empowerment boosts sponge city’s construction&operation

The
integration
of smart
systems
and
engineering
system

Pre-disaster preparation phase

_— Flood control planning

The response phase
during a disaster

Post disaster recovery phase
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; ; I Road, side, ditch
i Vertical panning : river::Irain; e ,
Construction _ - I : B Emergency rescue
olanning —  Drainage channel, waterlogging  + Drain the storm o
area * pipe empty Drain the storm dlter
! a disaster
_ Pump station program uptimizalior’ Frpr el
_ Increase the volume of : i storage basin Drainage of stagnant
Project waterlogging space | nwerpre : : water
implementation_- o precipitation Pumplng station buildine aft
Upgrade and reconstruct rain pipe  |ayel drainage R.e uilding after a
Set drainage channel ' disaster
Establish storm pump station
Multi-scenario and multi-scale waterlogging Rain approaching :N:tﬁ_”ogf' ng Flood-water | Automatic
risk model assessment forecast nretigen interconnecti
Monltorrrg System  technology
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Advancement (high precision, visualization)
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Simulation and optimization of drainage :
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Early warning of waterlogging
hased on Internet of
Things, satellite cloud image

(Warning lead time,
false rate, water depth

and range accuracy)

-

Implementation

Intelligent
Clearance
Technology

(Response time, receding
time, spacial accessihility,
consumption,etc.)

Long scale

3-6 hours near before rain

During the rain

After the rain
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About 10~15% additional investment needs to be
increased for reconstruction projects, 1 billion is a
lever. The average investment amount is
RMB100~150 million per square kilometer, which is
directly related to the level of planning and design.

Sponge cities involve multiple disciplines and a wide range
of departments, with misunderstanding between them,
inadequate understanding and outdated concepts. These
hinder the development of sponge cities. It involves such
disciplines as water supply and drainage, planning,
landscaping, structure, roads, cost, etc.

Sponge city should never be to blame for the waterlogging
in urban areas. A sponge city cannot be built up
overnight, and it is not omnipotent either.

We should be problem-oriented and address such issues as
water resource utilization, improving quality and efficiency in
sewage treatment, treatment of dirty and odorous water bodies,
urban waterlogging prevention and control, while weakening
some indicators such as the total runoff control.
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Thank you for your attention!

GLOBAL FLOOD MAP

Report on 2020-2022
Global Flood Events:

Case Analysis & Response Strategies

ICFM Wechat QR Code http://cdr.iwhr.com/
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More information can be found: Email: zhangc@iwhr.com
https://www.icfm.world/ Phone:+8613701329113



