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WATER CRIS_ES IN TOP 5 GLOBAL RISKS

The world's top 5 risks relate to water, accordingto  §
the World Economlc Forum s Global Risks Report '
1, Extreme weather events

. Failure of climate change mitigation and adaptation

by government and business

. Major biodiversity loss and ecosystem collapse

. Major natural disasters

. Human-made en\nronmental damage and disasters

g SOUF Wikimedia Commons . _‘#:'.’-' o

25/11/2021

2



25/11/2021

3.6 billion people (nearly half the
/8 global population) live in areas that are ;-
\ potentially water-scarce at least one :
month per year
T P, S e B
Research by WRI projected a 56%
deficit in water supply relative to
demand by 2030

3 billion people, 40% of the world's

population, lack access to basic
hand-washing fac:|I|t|es in thelr homes

.; e 7

Source: UNESCO Photo creditl: Flickr/Paul Kidd

WRI S Aqueduct Floods fmds that the
number of people affected by floods
wiII double worldwide by 2030

-__—..—-.._

The amount of urban property
damaged by riverine floods will
increase threefold by 2030

Urban property damaged by coastal
storm surge and sea level rise will
increase tenfold by 2030

Photo: FlickrfSudipto Das @ WORLD RESOURCES INSTITUTE
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L 80% of the world’s wastewater is 4
. dumped into the environment,
, polluting rivers, lakes and oceans
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Over 2 million deaths occur each
% year from water-related diarrhea

< Almost half of the people in
+ developing countries suffer from
waterborne ilinesses
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AQUEDUCT

The Aqueduct™ tools enable users to measure, map, and mitigate water risks around the world.
Aqueduct's data is used to evaluate water risks, set targets, inform smart water policies, and assess the
costs and benefits of water management strategies. Beyond the tools, the Aqueduct team works one-
on-one with companies, governments, and research partners to help advance best practices in water
resources management and enable sustainable growth in a water-constrained world.

WRI'S THEORY OF CHANGE

WORLD RESOURCES INSTITUTE
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THE AQUEDUCT PROJECT
Mapping and measuring global water risks

Agqueduct Water Risk
Atlas

Map and analyze current and
future water risks across
locations.

Launch Tool

Aqueduct Food

Understand and identify current
and future water risks to
agriculture and food security.

Launch Tool

Aqueduct Country
Rankings

Understand and compare
national and sub-national water
risks.

Launch Tool

Aqueduct Floods

Identify coastal and riverine
flood risks, and analyze the
costs and benefits of investing in
flood protection.

Launch Tool

Aqueduct website: https://www.wri.org/aqueduct/
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2% AQUEDUCT #1000

HAZARD

Year ()

Baseline

YE(%e 1|+

e 1. Hazard —global riverine and coastal inundation maps by return
vane period, for now and the future

Risk — flood risks in urban damage, affected GDP and population by
country, by state, and by river basin

Cost-benefit analysis — evaluating the costs and benefits of dykes for
riverine flood protection at a strategic level [returning early 2022]

#= AQUEDUCT" WORLD RESOURCES INSTITUTE
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» Riverine and coastal flood risk
— Current and future
— climate change & socioeconomic growth
— sea level rise & subsidence
 Existing flood protection levels per state

» Costs & benefits of adapting to riverine flood
risk

#= AQUEDUCT" WORLD RESOURCES INSTITUTE
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Flood
protection?

Analyst at a development bank
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Pakistan floods 'hit 14m people’

@ 6 August 2010

New Devastating Pakistan Floods

ALAN TAYLOR SEPTEMBER 20, 2011 | 36 PHOTOS | IN FOCUS

More than 130 dead as avalanches and
floods hit Pakistan and Afghanistan

Agence France-Presse

Tue 14 Jan 2020 20.38 EST

BIB|C

NEWS

The Atlantic
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#% AQUEDUCT  rLooss

BLOG DATA  USERSTORIES ~ ABOUT  SUBSCRIBE
RIVERINE FLOOD DAMAGE IN SIND, PA @) (i
Select a location Compare with 2010 2030 2050 2080
Sind, Pakistan Compare with Annual Expected Urban Damage s10m 256 546 156
. - Urban Asset Value 1106 2406 6106 197
Flood Type Risk Indicator
Retins Urban Damage % Annual Expected Urban Damage 0377% 1.04%  0.872% 0792%
) Estimated Flood Protection Level 64 58 56 88
| Show Advanced Settings (
RIVERINE FLOOD URBAN DAMAGE IN SIND, PAKISTAN 0 (@

Annual Expected Urban Damage ()
abewieq ueqin pajoads enuury %

show Uncertainty £

NCHMARKING FLOOD DAMA S [CHIE]
eera
#% AQUEDUCT  Froons TooLs 8L PUBLICAT T 1 T E
! A [CHRY;
Select a location Compare with 2010 2030 2050 2080
Sind, Pakistan Cofmpore Wil Annual Expected Affected Population 610k 17M 1.8M 17M
i 30M 2M 2k 68M
ekt a Rifiee scarario Total Population 52M 62M M
[ — % Annual Expected Affected Population 158%  326%  285%  255%
Estimated Flood Protection Level 6.0 47 45 79
Flood Type Risk Indicator
Riverine Affected Population : &
- R i

~ Show Advanced Settings

Existing Protection Level (Return Period) (%)

uofyeindod paroalsy pajoads3 fenuuy %,

3
2
H
£
=
z
:
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cETa
%% AQUEDUCT  rLooos TOOLS ~ BLOG  PUBLICATIONS ~ DATA  USERSTORIES  ABOUT  SUBSCRIBE
PAKISTAN C n
2080
ase D
Select a location Compare with
Sind, Pakistan Compare with...
Select a future scenario (
Business as usual iver
hange in riverine Flood Annual Expected Affected ..
Flood Type Risk Indicator
Riverine Affected Population
LOSS-PROBABILITY CURVES INIRIVERINE FLOOD IN SIND, PAKISTAN Qi

v Show Advanced Settings

Existing Protection Level (Return Period) (7)

Year (@ 2030 2050 2080 B

17

Benefits

economic risk (S) with no adaptation

economic risk (S) with adaptation

Slide credit: Philip Ward, IVM #= AQUEDUCT" WORLD RESOURCES INSTITUTE
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See:
* DiBaldassarre et al., 2018

Hﬁﬂ Construction Costs
{7\ \

A e required levee height
ey X
: required levee lengths
X
unit costs

7 + maintenance costs!
7 e

ee:

¢ Wardetal, 2013

* Winsemius et al., 2013

Slide credit: Philip Ward, IVM

#= AQUEDUCT" WORLD RESOURCES INSTITUTE

19

#% AQUEDUCT  rLooss

COST-BENEFIT ANALYZER

Select a location (2) Compare with

Sind, Pakistan Compare with...

Select a future scenario (2)

Business as usual

INPUT TABLE

Design Protection Standards (%)

Existing Protection Level (Return Period)

6

Design Protection Level (Return Period)

10

Target Year for the Design Protection Level 2050

APPLY CHANGES

TOOLS ~ BLOG  PUBLICATIONS ~ DATA  USERSTORIES ~ ABOUT  SUBSCRIBE
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= Aqueduct Floods x o+
€ C @ Notsecure | wriorg/applications/aqueduct/ficods/cba?p=e) Z3VuaXREdWS peXVIX2ShbWUIOUTaWSKLCBQY
i Apps west WR Cargill Code heme 9 Colsb () Yoga District
sETa
#F= AQUEDUCT  Frooos TooLs  BLC

COST-BENEFIT ANALYZER

Select a location Compare with

Sind, Pakistan Compare wit

Select a future scenario (

Business as usual

costs (2)

Unit Cost ($million/meter/kilometer) ANNUALTC
093

Annual Discount Rate (%)

5%
—®-

Cost and Benefits ($)

Operation & Maintenance Cost (%)

gYXMgAXNTYWwifSwiaGFEYXUK)pTInIVXIiOHyMDEWLAILCIMbGS.. & @

»
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Analyst at a development bank
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Aqde&utt Floods:

QUESTIONS?

WORLD RESOURCES INSTITUTE | MAY 2020
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HAZARD EXPOSURE VULNERABILITY
[ Sh
A X =
: [
n WalerdEDlh‘(m)
100 year flood depth Population density Flood depth-damage function
mpacts per return period $ / affected people / affected GDP
See:

¢ Wardetal, 2013
¢ Winsemius et al., 2013

Slide credit: Philip Ward, IVM #= AQUEDUCT" WORLD RESOURCES INSTITUTE
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AQUEDUCT FLOODS RISK CALCULATION

STEP 2: Expected Annual Impacts
(e.g. EAD)

RISK CURVE EXAMPLE

300
=== Probability-impact curve
. = Flood Protection
E 200 Non-protected/ |
= expecte!
= damage
£ |
- i ]
. Protected/damage avoided
0
0 10% 20% 30% 40% 50% 60%

Probability of event occurring

#= AQUEDUCT" WORLD RESOURCES INSTITUTE
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Mapping and measuring global water risks
Agqueduct Water Risk . Aqueduct Country
Atlas o Rankings
Map and analyze current and Understand and compare
future water risks across national and sub-national water
locations. risks.
Aqueduct Food Aqueduct Floods
Understand and identify current Identify coastal and riverine
and future water risks to flood risks, and analyze the
agriculture and food security. costs and benefits of investing in
flood protection.
'-
5
Aqueduct website: https://www.wri.org/agueduct/ #= AQUEDUCT" WORLD RESOURCES INSTITUTE
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BASELINE

mporal resolution

Annual () Monthly

Indicators Change Indicators and Weightings

(® OVERALL WATER RISK @

PHYSICAL RISKS QUANTITY (2)

unites
o istates

© Water Stress (2)
Water Depletion (2)
Interannual Variability (Z)
) Seasonal Variability @
Groundwater Table Decline (2)
Riverine flood risk (%)
Coastal flood risk (2)
Drought Risk (2)
PHYSICAL RISKS QUALITY @
Untreated Connected Wastewater (2)
Coastal Eutrophication Potential @
REGULATORY AND REPUTATIONAL RISK @

Unimproved/No Drinking Water (7)

Analyze Click map Enter Address Import file

North
Atlantic

Ocean

Maldives

A

Overall Water Risk

n
South Low Low- Medium- Exremely
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Atlantic ©n a2 e o4 s
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RRIGATION AND
ER USE MODULE

DATA & METHODOLOGY

WORLD METEOROLOGICAL
RESOURCES TECHNICAL NOTE FORCING MODULE
INSTITUTE
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[ Overall Water Risk

Physical Risk

QUANTITY

Physical Risk
QUALITY

Regulatory &

Reputational Risk

+ Baseline Water Stress

« Baseline Water Depletion

* Inter-annual Variability

» Seasonal Variability

* Groundwater Table Decline
* Riverine Flood Risk

» Coastal Flood Risk

» Drought Risk

* Untreated Connected
Wastewater
« Coastal Eutrophication

Potential

Unimproved/No Drinking
Water

Unimproved/No Sanitation
Peak RepRisk Country ESG
Risk Index

Aqueduct 3.0 Technical Methodology
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BASELINE WATER STRESS

BWS measures the
competition over water
resources. It is the ratio
of water demand to
renewable available
water supply in a
catchment.

Low - Medium

(]

@ WORLD RESOURCES INSTITUTE

10-20%

Medium - High

20-40%

Extremely High

> 80%

Arid ¢
Source: WRI, GADM
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