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WRI is an environmental think
tank works at the intersection of
the environment and social
economic development,

responding to six urgent global
challenges.

lllllllllllllllllllllll



Agenda

Water Risks

WEN: Energy for Water

WEN: Water for Energy

Possible Solutions

llllllllllllllllll



s

by '.:'1-'..-‘ . i
-\'-'.'III'I' SCE FnhaancEs

e By change adaptation

e e poces o L K :Rising grewnhouse gas emissions

HIGH IMPACT AND vl o

- Failure of diplormatic

- cowiliact resolice l-'.'l-l'.I'.I'I"'I--'|'I'||-| iation noss
i ' f i H
rekoeoun ' »

lanatscism

Water supply crises >3

Land arnd watersway

TESTAE TS "':..I--- iNnck

Hirg lBNoang Of BN ST Moo _'.’

i e I Perasne entrercied cormu
= i Urilod vl resSources nabionsl st "-.'II"'I HI_"I-'Lr. SLDOk
H v ¥ 1 ¥
i H Liriforesassr ¢ perguerwrang. ol ey e B0l B ey g i
- H Iriforesass EgLEOEE Ol e Sl ey ,W.PII-.-‘_- "‘-i.l"'ln.' W] P |'rl'|‘<'.'|'«. araed hanisat
| Lintk m 1 Spescesy e ploitation
: Backiash against giot -'.L'.'.'.r:.l' ‘ RO ‘t Hising rates of J
H ! g TR 'E O 15 chrone disasse
L i : Unprecadeniao geophysionl destruction af 1
Py
g T i e B < Massive incident of data frauctha
} [ Mmmsen chopinl misintorrmabcs ’
1 i B < Ertrenched organtred crime
* 1 1 .__.i:l'-"ll_ll"l jech
- H CWudrerEhiley to ‘< Miitarizadion of spaca [ FLCELIE
! eI Jriesic s
T ! sionTns
1 Irefleciie Bk dnig polices ':T:f vWioesprand dicit fraca
= = | K
. 5 LINIDrESss OO SSLAsnCes o Failurss Of irslesC sl DDty AT -
g : O Ol eChnowo WERLD
E : IE: Proliemtion of orbital debxis
S H ™
H 1}
H 2.5 3 a5 4

T 3 SE IR 0 5

WORLD RESOURCES INSTITUTE



‘4

FEL .
ol
4 “'* "l
"4_.-|' “‘ l\l‘
.
|
w 3
d"‘_‘a
e Y

- ~ |

- < =
T e e
L

-

N

- < el
. <44 ‘A SPECIAL ISS!

-

-
o

e

S |
'ﬂ,l,_"’
414"1
d
d * o ‘H
< o g

CIENTIF
AMERICA

A six-point plan to

Solar Storms
How the Sun Could
Damage Powar Grds

No-Fog Glass
Sell-Cleaning Wndows
Steal Nature's Secret

Answers

from Atoms
Practical Guantum
Computing with lons

guardian | TheObserver

News US World Sports Comment Culture  Business Money

Why global water shortages pose threat
of terror and war

From California to the Middle East, huge areas of the world are
drying up and a billion people have no access to safe drinking
water. US intelligence is warning of the dangers of shrinking
resources and experis say the world is 'standing on a precipice’

Suzanne Goldenberg
U Follow @suzyjl Follow @guardian
The Observer, Saturday B February 2014
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Climate change

In May 2014, 5 provinces were subjected to persistent and heavy rainfall, leading to 1.2 million people
facing with urban flooding
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Climate change

Since July 2014, 13 provinces were subjected to severe droughts, leading to 8.2 million people facing with
water shortage
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Fuel extraction, production and
power generation

Climate Change

Water withdraw, conveyance,
treatment and pumping

Water and energy are interlinked

increased water demand in energy sector: a big challenge for water
security

Increased energy intensity in urban water system: a potential challenge
for low carbon city development




Agenda

Water Risks

mm WEN: Energy for Water

WEN: Water for Energy

Possible Solutions

llllllllllllllllll



Increased energy intensity with the use of non traditional water

resources (Qingdao case)

Energy 4.0
Consumption
; :
(Wi The energy consumption of per
unit water productionis  and
3.0 - times for desalination and long
s distance transfer in Qingdao.
2.0 -
1.5 A
1.0
0‘5 | --

50,000 100,000 150,000 200,000 250,000 o
Surface Y to QD Ground Reclaimed Sto N Desalination
Blackish
WRI, 2014 - SR 8

Water Supply Potential (10 thousand m3 per year)



Increased energy intensity with higher water discharge standards

100 million kWh kWh/m3
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Energy Consumption of Municipal Wastewater Treatment

With the higher requirements on water quality and reclaimed water reuse, the energy consumption of urban
wastewater system increased 80% compared with 2007. The energy intensity of per unit wastewater

treated increased 11%.




Recovered biogas from sludge

Waste or Resource

INncineration

SSSa-[f

Anaerobic
Digestion

Compostlng

Landfill

llllllllllllllllllllll



Agenda

Water Risks

WEN: Energy for Water

WEN: Water for Energy

Possible Solutions

llllllllllllllllll



Extremely
High Risk
27.9%

High Risk

Power Sector: Largest contributor
to GHG emissions and blggest
industrial water user in China.

Installed capacity will i increase by
50% between 2011 to 2015

Arid & low waler use Low Low o medium

As of July 2012, over 50%
of total proposed power generation
capacity was located in areas with

high or extremely high
baseline water stress

Medium Lo high High Extremely high

% WORLD RESOURCES INSTITUTE
(Ratio: withdrawals/supply)




Extremely High
71.2%

Y

77% of approved production capacity will likely compete
for water sources in very high demand, and/or rely on
inadequate water supplies

NOTE

1. Basaling waler siress 5 a measurs of demand and supphy bar waler i a given
area, and is calculsted a5 the ratio of local waber withdrawal over renewabila
wWater supply.

2. Thes donust chart illusirates how much of China's approved SNG production
capacity sils in each waler risk caleqory.

Propasal Approved
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Location of World’s Shale Plays, Volume of Technically Recoverable Shale Gas
in the 20 Countries with the Largest Resources, and the Level of Baseline Water Stress
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BASELINE WATER STRESS LEVEL

Low

Low to medium
B Vediumtohigh
B i
. Extremaly high
B Avid & low waler use

L« Country name Water stress at shale plays around the world. 20 labeled countries have
+ v Baselne Wars s Lovl the world’s largest technically recoverable shale gas resources. Circle

; X color indicates average water stress level across a country’s shale plays—
' ERSES N L“Jﬂﬁ.ﬁiﬁﬁ circle size indicates overall volume of recoverable shale resources.
www.wri.org/water-for-shale ©" WORLD RESOURCES INSTITUTE



Water use competition from energy production

N
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c10%  10%-20% 20%-40%  40%-80% > 80%
(WRI, 2014)

Baseline water stress and shale-gas reserves S BEE e
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Demand management




Tariff and Tax Reform

Water
resources
fee

Eco

' Water
restoration
security transfer fee
\

Tariff and tax

Eco- Punitive
compensati progressive
on fund water tariff

Environment Mineral

tax resource fee
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Water Consumption (M*/MWh)

-1,0

Water-Energy Tradeoff in Power Sector

o (WRI, 2014)
This size = 2m MWh

energy output
for 1b RMB investment @
10@%
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GHG Emissions (Kg CO,/MWh)



Dr.Lijin Zhong
Senior Associate
China Water Lead

World Resources Institute
Beljing, China

(86)10-64165697-55
Izhong@wri.org
WWW.WTrI.0rg
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