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1. Water Security Issue
-

Yangtze River (YR) is the largest river in China and the 3rd largest
river in the world, located East Monsoon Area in Asia region
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1. Water Security Issue
I—

Yangtze River Economic Belt with megacities, such as Chongqing, Chendu

(upstream), Wuhan (middle stream) and Nanjing, Shanghai (downstream),
plays a key role on socio-economic development in the China

33% Freshwater in China

O CEmikER
O Edea A




1. Water Security Issue
I—

However, major challenges to megacities of YR from two aspects

1) Climate Change Impact

It is shown that c/imate Change will increase the vulnerability of water resources
in Yangtze River ( Xia et al, 2074)
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1. Water Security Issue
|

2) Remarkable Land Use & Cover Change(LUCC) due to rapidly
social-economic development
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1. Water Security Issue
I—

This is one of major
reasons resulting in

¢ Waterlogging
problem in the

megacities, such as PR LS WMNREE 0 . | Gk
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Lake shrinking and
eutrophication etc.




1. Water Security Issue

Water Security in megacities
as become a most important issue for the sustainable Yangtze
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2. Urban Water System Approach

Earth system sciences

Large river basin is the important part of the earth system, and
water plays a key role for the future of humanity
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2. Urban Water System Approach
-

The methodology of River/Urban Simulator applied to wisely managing
water, has become a very important issue for SDGs

o Global Water Systems Project
Open Science Conference

- Initiative of Catchment System(ICS)

PHYSICAL
COMPONENTS
e.g. river discharge,
river morphology,
water storage volumes
KX EidiE KK R
S, KEHE
WATER
CYCLING
SIOLOCICAL S IKTBIR HUMAN COMPONENTS
BIOGEOCHEMICAL e.g. water related institutions,
COMPONENTS water engineering works,
e.g. species richness, water use sectors
habitat quality, 5
water quality AIQE
= |
e
/LN N '
HER. KR KT Kl

SHKRIHTRIGWSP)  * wiwa



2. Urban Water System Approach
—

Key points for urban water system

Traditional urban water system is only focus on water supply
and sewage treatment plant
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2. Urban Water System Approach
-

Challenge: How to improve our understanding to Sponge City
Construction from real system, particular multiple scale interaction?
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2. Urban Water System Approach
-

The 2016’s case of Wuhan City shows that multiple scale issue,
€.J., such as the solution of city waterlogging and green development,
should be considered and applied to Sponge City Construction
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2. Urban Water System Approach

It would be improved by developing
Urban Water System Methodology (Xia et al, 2017)
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2. Urban Water System Approach
—

Integration of urban
water system with river

& lake and basin system,

which has the multiple
functions on infiltration,
retention, storage,
purification, use and
drainage, to benefit the
objectives of Sponge
City Construction
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2. Urban Water System Approach
|

Case study : Wuhan water cycle system

Design and regulation for “LID-Drainage network-river and lake" system
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2. Urban Water System Approach

Urban hydrological modelling

Time-Varian Gain Model applied to Urban (TVGM-Urban V1.0) was developed (Xia, 2017)
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2. Urban Water System Approach
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2. Urban Water System Approach
—

Design and regulation for “LID-

------

Drainage network-river and lake" system

T kEmEE
LID subsystem: Drainage subsystem:

171 small sponge measures ® Drainage network

® Region of Jiangnan(83) , construction
® Region of Hankou and ® 18 pump stations

dongxi lake(36) ® Reformation of pipe

® Region of Huangpi and . network and channel
Xinzhou(17) syStematlc ® Storage Space of rainstorm

® Region of Caidian(35) improvement ® Wastewater collection and
. treatment
and regulati

River and lake subsystem:
® Connections of east lake and Yangtze River

® Eco-river network of big east lake - W
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2. Urban Water System Approach
-

After three years of construction, 288 projects in Demonstration Zone of
Wuhan Sponge City, have been completed, covering an area of 38.5 km?,
and the spongy body has initially realized the functions of “breathing” ...
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2. Urban Water System Approach
—

>

>

| AEEESEISRR

Water quality in the demonstration zones
in Wuhan has been significant improved

On August 24, 2017, there was extremely
rainstorm in Wuhan with 113.5mm. There
was no prolonged waterlogging in the
demonstration area

On May 25, 2019, there was a heavy rain in
Wuhan, and no road was waterlogged for
a long time
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2. Urban Water System Approach
-

2020's Wuhan floods: “Sponge city" help to solve the
waterlogging dilemma

In 2020’s flood season in Wuhan, both
intensity and total amount of rainfall are
larger than that of 2016. However, the
waterlogging problem was significant
iImproved in the sponge demonstration
areas, when the rainstorm peaks

coming
b

The two "sponge” demonstration
areas (Qing-shan & Si-xing)

benefit 500,000 residents due to . r
water SyStem governance Before the construction No waterlogging when the rainfall is 147.58mm

Sponge and
effect




2. Urban Water System Approach
—

Looking for the Future of Yangtze

€ Yangtze River Protection Law, also was passed at the
24th Standing Committee session of the 13th National {l:ﬁ;-Ii?#FﬁE

@tze River
People's Congress on Dec.27, 2020 “Protectionlaw-_

@ Integrated & systematic solutions for Sustainable Yangtze including
megacities green development, will be major tasks in the future

1. Coordinating relationships among upper, middle & lower reach, human &
nature
2. Emphasizing carrying capacity of water resources, environment & ecology
3. Supporting the solutions by integrated ways:
headwater-> lakes/reservoir - shoreline > urban system- delta/estuary



3. Conclusion Remark

Yangtze River faces big challenges on its water security issue
under the climate change, and also LUCC, particular on urban
system due to high intensity human activities

> Strategy on Great Protection & Green Development of Yangtze
River provide new demands & opportunities on how to wisely
managing water. Urban Water System Version 5.0 was developed
and applied to /ntegrated Urban Water Management (IUWM) in
adaptation to climate changing impact

> Chinese scientists through Sponge City Construction did some of jobs,
and expect more international cooperation with other scientists and
manager in the world on Urban Green Development.

Thank you for your attention!



