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1. Water is central to all our
development goals

World Water Day
22 March 2011

Water for cities:
responding to the
urban challenge.

UN Secretary-General
Ban Ki-moon

“Without water there is no dignity
and no escape from poverty.

Water challenges go beyond
questions of access....

Safe drinking water and basic
sanitation are intrinsic to human
survival, well-being and dignity"
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RELATIVE WATER STRESS INDEX (WWAP,2006)

The map shows populations living in water-stressed (red,
population>100 thousands) and relatively unstressed
(blue) conditions.  Higher stress occurs when water
availability 1s less than water demand; lower stress occurs
when water availability is higher than demand.



Map details global water stress

(IWMI,2011)

l Little or no water scarcity Mot estimated Approaching physical
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2.Water issue is also rather complex
due to its system behaviors

PHYSICAL
COMPONENTS
e.q. river discharge,
river morphology,
water storage volumes

BIOLOGICAL & HUMAN COMPONENTS
BIOGEQCHEMICAL e.q. water related institutions,
COMPONENTS : water engingering works,

e.g. species richness, water use sectors

habitat quality,
water quality

~____—

WATER SYSTEM

GWSP
Global Water
System Project



Basin/Urban Water System
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There are multiple impacts & challenges

(1)-Climate change impact

It IS quite

® change water’s time-space distribution

possible to

IPCC AR4 (2009) ® increase risks on floods & droughts in
water stress regions




There are multiple major challenges

(2). Human activities impact

® Remarkable LUCC due to rapidly urbanization,
agricultural & energy developments

® These also significant impact sustainable
utilization of water for life etc.
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Water scarcity in China

1
Total water use / usable water resources in China
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2010’s Extremely Droughts during Spring,
South-West China

20104E3A258 453

00

FEARR
ERSEFD

400 48

"
30N i—;
i "
xs A0
ool e EAFRSETI B iy S
ST . . . . . IE® ¢ X

80E 90E 100E 110E 120E 130E s
= e S ey : e S




2010’s Big Floods on June in South China

. - / PR ot 'Y
Ralnfall from Aprll 1 - June 24, 2010 ' Flood Happened in Many Rivers of '

2EXERERE - South China during April to June,2010
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2011’s Extremely Droughts during April
In southern China
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Runoff change by two period comparison
( 1980-2000 with 1956-1979) in China
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Along with social & economic growth and
impact of environment change,
usable water resources will decline,

water vaulnability will increase.

Year Population | Total Actual | Useable Water | Useable
Water Use | Res. per capita | Water Res.
in North per capita
(Billion) (Billion M3) (M2/p) (M/p)
2000 1.3 563.2 359 628
2030 1.6 710.1 292 508




Critical Water Issues

Drinking Water (Surface/Ground Water)
Agricultural Water (flood security etc.)
Urban Water (recycling water etc.)

Eco-water ( river, lake, wetland, land & coast
eco-system etc.)

Water & Energy (the demands for both
resources are increasing faster than ever)

Aspect: water quality & quantity
Scale: global & regional




Temperature Anomaly (C)

There are still arguments on climate natural
variation and due to global warming
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Questions related climate change
impact to water sector

» Would changes on time-space variability
of water resources and extremely events,
such as floods & droughts in China, get
more worse in the future?

» How to take adaptation for climate change &
wisely manage water related to Low Impact
Development (LID) on both urban & basin
system?

It is a key issue to screen climate change



Screening Climate Change Impact
to Water Sector



What is climate screening?

It is a process to
assess how project
objectives might be
affected by future
climate-related
Impacts, and

Indicator

- iIdentify options to
manage impacts
and exploit
opportunities.

Time
Current End-date
Ptgqje(t:_t = Effect of climate
OGJEe; I\\;\E/)B Without climate change — failure
(GEF, WB) change _ _-.~ tomeetObjective
Current Project progress with climate change

Change due to planned infrastructure,
management changes etc within Development

Project



A Screening Process for Climate Impacts

» Key guestions for the process

« What is impact of climate change on the
project?

« Options for how to manage the impacts?

«  Whether to manage the impacts?

» Economic analysis compares costs &
benefits of options

» Decision on options for managing
Impacts Is aided by a multi criteria
analysis

« Recognises factors other than economic
cost are important in decision making



Framework of screening climate change impact

Project description

v

Problem analysis

I

|dentify climate-
sensitive components

Semi-quantitative
analysis of impacts

l

» Descriptive overview of each Case Study

« Rapid strategic descriptive summary

* |[dentify climate-sensitive components
+ |[dentify relevant quantitative project objectives
* |dentify appropriate indicators

* Develop scenarios

« Compare levels of stress in each scenario against project
objectives — can it cope?

« Assess need for adaptation

Quantitative analysis
of adaptation options

* |[dentify adaptation options
» Estimate costs of each adaptation option
« Estimate costs of damages (without adaptation)

Multiple Criteria
Analysis

« Evaluate preferred option {including ‘No changes
currently needed’)




Four case studies in three representative
regions were selected in China

> NNV yor ol River Basiy, -
West China
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Water use in agriculture and ground Integrated Water Management for Shiyang
River Basin in West China

water change in North China. e o o

Baoding City
Dingxing

-
s dJuma River

= Zhang River

— Xingtai City
Lincheng

— Shijiazhuang
Dingzhou

= Gaoyi

5

—
Explanation
1 Pledmont plain sone
1 Fluvisl fan phain zone
1 flood plain zane

IV Coastal plain zone




The Case in Beijing &
Hai River Basin

Basin area: 320,000 km?

Center for policy, culture &
economic in North China

Indexes Beginning of 1950s Present
Population 55 Million =—> 126 Million
Urbanization 16% — 30%
GDP 30 Billion = 100 Billion
Water resources 750M° e 276 m?
per capita




Beijing Capital, China

m The population growth and economic developing in

the city are very significantly:
- Population in 2010 has reaching to 20 Million

- GDP in 2010 has come up to 1380 Billion CNY

20104 T E 43 A\ O 248382000/ , GDPiX1. 38J5127C

[ /t is also the most seriously for eco-system
degradation due fo water shortage and droughts

- Water resources per capita in the city only 120 m3
- Yongding River sector in Beijing has drying up for

30 years
ERABPKBRFEEMN 120w, KEF LR BRETHI0EE




Semi quantitative and quantitative analysis

applied to Case study in Miyun Reservoir Basin, Beijing Capital

Without climate change :
Hydrologic—™  runoff Miyun
: : model reservolir

With climate change
Extreme Average annual
. change (prec. and

climate change temp. change) Urban Water supply
J’ J’ , The project of comprehensive
utilization of the rainfall ’
»Adaptation policy|—™
—>»  Water saving facilities of

cities

—> New water supply projects [,

Y The sewage treatment
projects




Index System

~ 1) rainfall variation
2) air temperature -
. Climate variation ® Cllmate Change
change = 3) humidity variation
4) climate extreme event -
= e Hydrological change
(1) runoff
2) evaporation

> Index System ) 2 tyieotoy) 3 sl wisuue e Influence of reservoir
iRk & change = ;l; underground water Operation

extreme hydrologic
events
\_6)
1) reservoirs inflow
Influence 2) reservoirs operation
" of the 3) the effective capacity
reservoirg Of reservoirs

< 1) water-supply
guaranteed rate
Effect 2) water volume can
A, of urban_< be transferred to
eUrban water demand > Index System|  vter other locations

supply 3) annual water

eUrban water supply fEintE R < Zugple aaout

1) water—
transferring cost
2) water—saving

eEconomic analysis 5. Bffect on

economy

eAdaptaions




Vision I : Human activity is a major reason to
result in water stress

» Water use in agricultural irrigation is almost 70%
of total water use amount.

» Over use of ground water is also one of major
causes to reduce ground water resource.

Xingtai City




Urban development & over use of ground water
il ae v anlhanna || + Big depth of ground
Beijing . T water concerted in
e Shem” | urban area due to
continue water using
behavior in the cities
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Vision ll: Climate change has still an impact to regional
hydrological process
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Five Periods of Annual Runoff in Chaobaihe River, Beijing



Case study on Climate change contribution in Chao Bai

River, Hai River Basin

Comparison of runoff change in 1970s with 1990s

Climate change

" Human activity

DataC70 | DataC90 DataC70 DataC90 | # (/4
ParaC70 ParaC70 ParaC90 ParaC90 i
vearly precipitation (mm) 526.27 521.74 | -0.86%
Yearly runoff S 79.57 52.81 -33.63%
(mm) FELE | 79.51 72.88 60.02 52.81
Modeling change mm) -6. 63 -19.49 -26.70 -0.58
/ = - - ~
Contribution (%) 24 82 o (13010 -100 217
([ %) -_ -
, E‘U/Pfﬂj Ruanf decline Runroff decline
o o — i F%?K—‘@ﬁm%if . . &ﬂi—@ﬁﬁﬁéﬁ .
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Vision lll: Urban Water Management is one of key issues
for sustainability of Beijing City

mg Low Impact Development (LID) and
River System Restoration (RSR) in
Mega City are two very important and
relative issues

M Yongding River sector in Beijing
Capital is such a challenges
how LID and RSR could be processed
in new eco-system restoration under
the stress of climate change and city
development.




Research shown

1. Climate change impact is a big issue to water
sustainable use in China due to existing or
planning water projects and programming do
not fully consider potential impact on climate
change , particular on possibility of increasing
extremely events raazunras |
( floods & droughts) .

It is possible to increase
probability on the risk of
both low water in North & ,
South for the WDPSN with o |
2.6-8.2% ‘




2. Basic research & adaptive management should
be emphasized due to much water stress &
uncertainty related to climate change:

» How to change in the past ?

» How to change in the future, particular to
coming 20-50 years ?

» What’s the mechanism for such changes ?

» How to adapt climate change & wisely
manage water ?

3. Improving Water Governance to changing
environment will be a priority issue for

adaptive management.



A Good Water Governance

IS the process in which government
and society get organized to use
water resources sustainably to meet
needs within a legal and ethical
framework In accordance to the
water availability at any given time
with equity and dignity.

( Kick-Off Meeting of the 6th WWF in Marseilles, June 2-5,2010)



Framework of Water Governance with Changing
Environment and adaptation (IWRA, 2010 )
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A New Study
on Climate Chang & Water



MOST- China, support a National Basic Research
Project (973) on Climate Change Impact to Water
Cycle & Water Security in China, 2010-2014, with
32 Million RMB, lead by J.Xia
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Key Research Issues

1. Time-space variability of water cycle &
its uncertainty to climate change &
human activities

2. Land & atmosphere interaction and
feedback mechanism by building
coupled hydro-climate models etc.

3. Vulnerability and adaptation of regional
water resources impact by climate change



MAIJOR RESERACH

» Detection & Attribution of > Reduced uncertainty of future
non-stationary hydrological different climate-hydrological
processes for past 50-100 scenarios (GCMS) & downscaling
years

» Coupling Land hydrological process
models with Regional climate models
> Impact of climate change on » Impact of climate change on
Drought & water security floods control security

related to food security & related to South China ( Huai
. ty River/Zhu River etc,.)
eco-system in North China

» Water resources vulnerability &
adaptation management



Framework of Adaptation Evaluation
to Water Sector in China

Approach of
water Res .
Vulnerability

Impacts to
Water Supply
& Demand

Impact to
Large Water
Projects
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Water Resource Vulnerability

* It could be linkaged with water stress indicator
(resilience) , C(t) & sensibility, S.

S
* New study: V(1) = C(t)

P W,
Ct) = 1,(r)- fz(]-/(Q' 5 )

r — Use to availability ratio (%)
P/Q - water crowding (p / Million m3/ yr)
W/P - per capita water use (m3/p yr)



Malin Falkenmark
& Molden (2008)
developed these

Per-capita water use

indicators to show  vsewaibiy w0 20 o0 00 20mipy
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population-driven " Euphrat/Tigns J .
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New study on quantifying
Water Resource Vulnerability

_cir- 2 exp (or- _P W
C(t)=C{r WD} exp, (—r -K) exp( o 5)

r — Use to availability ratio (%)
P/Q - water crowding (p / Million m3/ yr)
W/P - per capita water use (m3/p yr)

Categories of water resource vulnerability

no vulnerability  low moderate high Serious
vulnerability  vulnerability vulnerability  vulnerability

<0.05 0.05-0.1 0.1-0.2 0.2-0.4 >0.4




I Per-capita water use
Use-to-availability

3000 2000 1000 500 200 m*/p yr
100% .
p O/Haihe V(1)=0.80
Over-appropriated/Environmental flow
70%
. @ Huaihe V(1)=0.20
S High water stress Severe water shortage
N @ Yellow V(1)=0.17
= 40%
< Population growth
§ @ Song-liao V(t)#0.09
~ | -
Moderate/low stress Chronic water shortage
@ Yangze V(t)=0.06
10%
100 1000  Water crowding

People per million cubic meter per year



Water
Resource
Vulnerability
in Hai River

Water resource vulnerability
I:I No vulnerability: <0.05

|| Low vulnerability: 0.05-0.1
- Moderate Vulnerability: 0.1-0.2
B Hioh vuinerability: 0.2-0.4

 — Bl serious vuinerability: =04
0 100 200 Kilometers




New Study on mapping vulnerability

Sensibility S water stress( resilience) C Integrated Vulnerability S/C

2000518 =& (1980-2000E F%F1))



Vulnerability
S/C
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Water Resource Vulnerability to
climate change in Hai River

scenarios AP/Q AW, /P Ar AV(t)
(A/10°m3ly) | (m3/py) (%)
Scl -337 0 -8.5 -0.18
Sc2 869 10 26 0.85
Sc3 452 10 15 0.57
Scl - only available water resources change to
global warming
Sc2 - only water demand change

Sc3 - considering both change




Vulnerability change AV(t) to different scenarios

>z

Base line(2000)

A $1- Only water
supply change

7 ke

I <0
I 0-10
10-20
[120-40
[ 40-60
B =60

/ -~ Y
i,
&
,g)‘
\, s
o Do
N d
N N AN
V' e AFERBE
(’ I 005 TS
> B 0050 1 25
[ Joro2mes
I 0204 3kmss
0 625 1250 _ 2500 | BRECTL
}N\
SZ-OnIy demand change
,‘;"K
~ %
TN ¢
aF
Pl
$-4
1
~
T
\vq‘\\,,\, 3 "
s e Wl KRB
I <0
i o0-10
10-20
[7120-40
[ 40-60

0 625 1.250 2 2,5?(0 Il >60
m

0 625 1,250 N 2’5?(0m

F KT

Il <0
[ 0-10
10-20
[120-40
[ 40-60
[160-80
Bl >80




Adaption to climate change and both
hurman activities:

Shifting from higher vulnerable into blue by adaptive management,
particular good water governance, i.e. changing the rate of water
developing & using water crowding & per capita water use etc.

L Per-capita water use
Use-to-availability

3000 2000 1000 500 200 m*/p yr
1009 o o
: , ; O/Hai river V(t)=0.80
Over-appropriated/Environmental flow
70% —
@ Huai river
o]
b= High water stress yere H0Qr20e
N _ oW’ river V(t)=0.17
= 40% Swem———— ‘
) Population gn
E & . ,,." /
L v'/' /:x / .
8 @ Songliao river
3 £ ¢ \—
" Moderate/low Sffe¥(t)_o'09 Chronic water shortage
@ Yangtze river
7 =0.06
/
1006 L :
100 1000  Water crowding

People per million cubic meter per year



Adapted policies
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- Water saving policy

- Managing water wisely

-Infrastructure Building:
South-to-North Water
Diversion Project etc.

Goal: Enhancing ability to adapt climate change



A case study in Beijing
for Yongding River Restoration
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Major Ways

* Balancing multiple use of water
— Multiple uses from Rain water, recycling water,
— Waste water treatments
— Wetland use

* Urban water management( LID, Green BMP ...)
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Conclusions

1. Climate change and human activity are two big issue to
water sustainable use. Science & technology will play a
key role on understanding & reduce risk

Roles of Sciences & Technology

® Addressing Water Problems

— Success story

such as water management in Singapore,

» Large-scale storm water harvesting
» recycling of water (low cost membranes)
» Desalination

» Water Demand Management (engaging
consumers)

and Lessons in the world




® /nnovations on Knowledge &

Technology - such as on Pollution 1 i . }’
Control & Treatment, Sea water -rU In T ke
desalination, Agriculture, Water - Ot
Storage...

e.g., a new filter adsorption

Method: Wastewater advanced
treatment process

1.Separation
of Pollutants
& Water Body
2.0rganic Matter
Pyrolysis &
Gasification

3.Mixed Gas
Purification &

Recovery
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Filter Adsorption Wastewater Purification

Treatment Results

Influent Effluent | Treatment
Wastewater Type cOD cob Cost
mg/I mg/I RMB/ton

Municipal Water Supply Water Source Pre- Category 1V

Treatment (CODmn) Surface Water | 1-19 0.08
Municipal Wastewater Purification Treamtent

(Gaobeidian) 4743 1722 05
Municipal Wastewater Advanced Treatment

(Beljing Capital Group) 253 15.2 0.8
MSW Leachate Advanced Treatment

(China Everbright) 816 56 3.8
Paper Mid-Section Wastewater Advanced

Treatment (Shandong Zibo) 734 18 1.2
5 Metal Electroplating Wastewater Advanced

Treatment (Shenzhen) 480 32 1.2
Pharmaceutical Wastewater Advanced

Treatment (North China Pharma Group) 320 22 1.2
PCB Wastewater Advanced Treatment 207 31 1.1

(Shenzhen)




® Social Sciences in Environmental Management &
Integrated Water Management

- Environmental

i CHANGE YOUR LIFESTYLE NOW!
Humanities Approach o

T
B / i

- Relevance of EH to
provide effective
solutions to
environmental disasters
etc.

- Changing Behavior (New
Water Policy "Building
Society of Saving Water”
in China)

-
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wifh saves p 0 15 umes »
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2. Water policy, in China will had to shift from
Water Quantity Management > Water Quality
Management

Water Supply Management —> Water Demand
Management

MWR in China is processing a new water strategy
based on three red lines control

e Theredlinel: the control of total water use
by Total Water Resources Allocation.

e The red line Il : the control of lower water use efficiency
by Water Demand Management.

e Theredlinelll: the control of total waste water load
by Water Quality Management.



Adaptive water management will face to new
opportunity & challenges on global and regional.

Approach of
water Res .
Vulnerability

Impacts to
Water Supply
& Demand

Impact to
Large Water
Projects

Process Mechanis
es

m
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Water stress
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Water Security
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WELCOME MESSAGE ®

XIVin IWRA

DATES ®
World Water
CONGRESS
September to 29, 201 GOALS ®
Porto de Gallnhas * Brazil

REGISTRATION ®
OBJECTIVES ®

Adaptive Water Management:

Looking to the Future THEMES ©

ABSTRACT SUBMISSION @

www.worldwalercongress.com
SPECIAL SESSIONS ©

INTERNATIONAL SCIENTIFIC
congress themes COMMITTEE ®
Adaptive water management

Water resources and global change
Governance and water law

Knowledge systems

OFFICIAL TRAVEL AGENCY ®
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Deadline for submission of abstracts
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Congress
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Optional trips

PROMOTION

11_{ THE UNIVERSITY

Z2Y). OF ARIZONA.

© XIVth IWRA World Water Congress
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WELCOME MESSAGE

The XIV

specifically for water resources professionals - practitioners, researchers, decision-

World Water Congress continues a tradition of meetings designed

1) adaptive water management
2) water resources and global change
3) governance and water law

4) knowledge systems.

Plenary sessions and keynote speakers will set the broader context to frame

individual, more detailed sessions.

We look forward to your participation and encourage you to continue checking the

Congress website for updates over the coming months leading up to the Congress.

Prof Chnstopher Scott
Chair, ISC

Prof. Jun Xia
President, IWRA

Dr. José Almir Cirilo
Executive Secretary,
SRHE
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TOWARDS WORLD WATER SOLUTIONS

World Water Council

Liberté ~ Egalité » Fraternité
REPUBLIQUE FRANCAISE

EXl o

World Water Council

6th World Water Forum

March 2012, Marseille




DRAFT THEMATIC FRAMEWORK

CREATING A BLUE MOVEMENT !

WordWaer Counc 3 strategic 12 key priorities for water action:
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Finance water for all
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Enabling environment




International Water Resources Association
(IWRA)

IWRA, as a well-known international water resources
organization, provides a global forum to bring
together disciplines and geographies by connecting
professionals in and out of academe, students, and all
other individuals who are concerned with the
sustainable use of the world’s water resources.

Improving Water Governance is one of key issues for IWRA
strategies in coming years.




International Water Resources Association
(IWRA)

IWRA, as one of major Governors in the Board of
World Water Council (WWC), and the member of UN
Water and others, plays key roles in developing
water strategies in 2020 and beyond, such as

-~ Water Supply Management (WSM) & Water

Demand Management (WDM), a global
water policy & strategies to balance
regional development & water stress

- Adaptive management for climate change

- Balancing multiple use of water

- Integrated Water resources Management

R COUNCIL

g MEMBERS MEETING
. shanghai, China, 26 June 2010




International & regional
cooperation are welcome !

‘h Thank you !
) Prof. Xia Jun,

E-mail: xiaj@igsnrr.ac.cn
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