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Defining Water Security

Ecosystem Water

Health Security

Water Security:
sustainable access on a watershed basis to adequate
quanitities of water, of acceptable quality, to ensure
human and ecosystem health.
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Key dimension Index What the index measures

National water National water | How far countries have progressed toward

security security national water security. The index combines the

five dimensions of water security, measured by
key dimensions 1 to 5 (see Appendix 1).

Key dimension 1 Household To what extent countries are satisfying their household
water water and sanitation needs and improving hygiene for
security public health. The household water security index is

a composite of three subindexes (see Appendix 2).

Key dimension 2 Economic The productive use of water to sustain economic growth
water in food production, industry, and energy. The index is
security a composite of three subindexes (see Appendix 3).

Key dimension 3 Urban water Progress toward better urban water services
security and management to develop vibrant, livable

cities and towns. The index is a composite
of three subindexes (see Appendix 4).

Key dimension 4

Environmental
water security

How well river basins are being developed and
managed to sustain ecosystem services. The
index is determined by spatial analysis of four
subindexes of river health (see Appendix 5).

Key dimension 5

Resilience
to water-related
disasters

The capacity to cope with and recover from the
impacts of water-related disasters. The index is a
composite of three subindexes (see Appendix 6).

Note: Full definitions of the derivation of the indicators and data are provided on the AWDO 2013 supplementary DVD.
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Household
Water Security

| '; ) :T Key Dimension 1

= Access b0 piped water supply

. i . i 1’
i 'J. = Access o improved sanitation
e :‘ = Hygene

Economic
Water Security

Key Dimension 2 - . Wi |
Natlona I . w;::;::f: :r;r-aatlmm

» Aqgricultural water
security * Dralnage

el  \Water
Security

i S

Resilience to Environmental Water Security
Water-related Key Dimension 4
DISHSiEI'E = Watershed disturbance

Key Dimension 5 * Poflution
= Water resource development

& Eipoture i
 Vulrierability * Biotic factors
¢ Hard goping capacities

'wg capacities
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3190 3 Description of National Water Security Stages

National Water National Water | Description
Security Index Security Stage
5 Model Sustainable local agencies and services; sustained
(ﬁ’ulmu) sources of public financing for water and environmentgl
protection and management; sustainable levels of public
water consumption; and government demonstrating new
models of water governance, supporting advanced
technology, supporting research and development, and
initiating or leading international partnerships.
4 Effective Water security initiatives built into key national, urban,
(1559 basin, and rural development master plans; high priority on
T, national development agenda; public investment reaching
NadUONT) appropriate levels; effective regulation; and public
awareness and behavioral change are a government priority.
3 Capable Continuous capacity building; improving rates of public
(ﬁmmmmm) investment; stronger regul_a'gio_n and enforcemer)t; national
development agenda prioritizing water and environment;
and focus shifting toward improving local technical and
financial capacity.
2 Engaged Legislation and policy supported by government capacity-
(fi‘uﬁmi building programs; institutional arrangements improving;
and levels of public investment increasing(although these
AUNUNT) rates may still be inadequate).
1 Hazardous Some legislation and policy on water and environment, and
(Buns10) inadequate levels of public investment, regulations, and
enforcement.

Note: These descriptions relate the water security stage with various governance factors that are likely
to be true of countries at the indicated stage.
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Household Water Security
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4. Key Dimension 1-Household Water Security
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Key Dimension 1

Household Water Security
To satisfy household water supply and sanitation needs in all communities

Household water security is essential to eradicate poverty.

The poorest households in Asia have been left behind, according to results of the AWDO 2013 household water security index.
The richest households have benefited most from investments to increase access to safe drinking water and sanitation.

World

Government leaders are

) working toward the
2015 target to
. reduce by half

the proportion of people without safe
drinking water and improved sanitation.

Asia and
the Pacific

2 More than 60% of
as’/ householdslive

without safe, piped
water supply and
improved sanitation.

South Asia and
the Pacific

e These are hot spots with
? lowestcoverage
in piped water supply and
improved sanitation.

Inequity inaccess
is highest in South Asia.

Vision

Societies can enjoy

household water

security when they

successfully manage their

water resources and services

to satisfy household water and
sanitation needs in all communities.
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Household Water Security
by Subregion (population-weighted)

Central and West Asia —
East Asia _

Pacific _
South Asia _
South East Asia

Advanced Economies

Challenges

Without increased investment and maintenance of facilities,
modest gains over the past 15 years will be lost.

Failure to overcome the inertia in sanitation
investments will cancel out the benefits from increased access
to safe drinking water.

The region needs $59 billion in investments for water
supply and $71 billion for improved sanitation.

Actions to be Taken

Integrate financing for water and sanitation into national
accounts and planning. Each dollar invested in water
and sanitation is likely to return $5-546 in reduced health
care costs and increased economic productivity.

Give agencies and service providers the autonomy and
resources (financial and technical) to succeed, with
accountability.

Double the current rates of investment in
sanitation. Just $25 per person will finance basic access to
safe drinking water and improved sanitation and hygiene.
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MTNN 4 NTANUIVAFUANVNUAIATUUUNDATIAUTDOU (KD1)

foya AvTigoe (Index) Aaasl
1. Piped water access(%) Piped Water Index (PWI) 1-5
2. Sanitation access(%) Sanitation Index (SI) 1-5
3. Hygiene status on diarrheal incidence Disability-Adjusted Life Year 1-5
per 100,000 people (DALY)

Indicator=PWI+SI+DALY 3-15

KD1 Index = Indicator/3 1-5
Remark:

(1) di) DALY lumsedhauufiedsinle3an1sz 15a (Burden of discase) H3 0 a1 qUANVBA
UsznsnuUeIATIN MuELINIYes WHO Tasmsiasiantlguansiqudeldonlsauazns
11A1UU091/5291n5 (Disability-Adjusted Life Years) ﬂiﬁﬁﬂzwuwﬁqwasammﬁmauﬂqmmwﬁ
qﬂujL%ﬂ"lﬂmﬂiﬁﬂé’mﬁﬂmﬂﬁwmﬂimﬂﬂﬁ 100,000 AU
(2) 1 DALY =1 lost year of healthy life,
(3) Formula
DALY=YLL+YLD .......(1)
Where YLL=Swauilfigaydoiainmsaienousosunis (sum of years of life lost due to

premature mortality in the population)

YDL-$ 1123175133 n0gfuauUnNT 09m19gun 1 (years lost due to disability for

people living with the healthy condition)

YLL=NXL coooorrrcrrrrreennes ©)

=

N = S1uudidedia lunaazngueiy (no. of deaths)

U

[
=3 1

L= segiimainedizialuudazngue1giided a (standard life expectancy at age of death in
years)

YLD=I[xDWxL ... 3)

I= no. of incident cases

DW = disability weight

L = average duration of the cases until remission or death in years
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Household Water Security by Subregion
(population-weighted)

Access to water supply (%) ©Total OPiped Index
Central and West Asia Central and West Asia

East Asia

East Asia
Pacific Pacific
South Asia

Southeast Asia

South Asia
Southeast Asia

Advanced Economies

Advanced Economies

Access to sanitation (%) :
Development G

Central and West Asia % subregions Brunei Daru
East Asia 4% Kong, China{last Asial,
Pacific 50% Souie. Based on
o ey Dimersion 1 5
South Asia I8% Water and San 1 " available on the AW 013 supplementary DVD.
Southeast Asia 69%
Advanced Economies O100%

Hygiene (DALY’s per 100,000 people)

Central and West Asia 1,448
East Asia Q 412
Pacific QO 113
South Asia O,
Southeast Asia O s

Advanced Economies r. 0
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Y = a d
3199 5 51902108AN13IAT12H Household water security index (KD1) ¥04 29 UszmnaluoFeiay

aa
uilan

Piped Piped

Water Water  Sanitation  Sanitation DALY

Access Index Access Index DALY? Index Indicator  Index
Afghanistan 4% 1 37% 1 5,289 1 3 1
Armenia 93% 5 90% 5 345 3 13 :
Australia 920% 5 100% 5 30 5 15 5
Azerbaijan 50% 1 82% 4 1,166 1 6 2
Bangladesh 6% 1 56% 1 1,217 1 3 1
Bhutan 57% 1 44% 1 1,389 1 3 1
Brunei Darussalam 100% 5 80% 4 oL 5 14 5
Cambodia 17% 1 31% 1 2,170 1 3 1
People’s Republic of China 68% 2 64% 2 324 3 7 3
Cook Islands 100% 5 100% 5 192 4 14 5
Fiji 82% 4 83% 4 169 4 12 3
Georgia 73% 3 95% 5 587 2 10 3
Hong Kong, China 80% 4 93% 5 100 4 13 4
India 23% 1 34% 1 1,246 1 3 1
Indonesia 20% 1 54% 1 483 3 5 2
Japan 98% 5 100% 5 34 5 15 5
Kazakhstan 58% 1 S7% 5 880 1 7 3
Kiribati 36% 1 42% 1 769 1 3 1
Republic of Korea 93% 5 100% 5 130 4 14 5
Kyrgyz Republic 53% 1 93% 5 905 1 7 3
Lac People's Democratic 20% 1 63% 2 1,078 1 4 2
Republic
Malaysia 97% 5 96% 5 181 4 14 5
Maldives 39% 1 S57% 5 609 2 8 3
Marshall Islands 1% 1 75% 3 751 2 6 2
Federated States of 94% 5 30% 1 253 3 9 3
Micronesia
Mohgolia 17% 1 51% 1 811 1 3 1
Myanmar 8% 1 76% 3 1,551 1 5 2
Nauru 30% 1 65% 2 435 3 6 2
Nepal 18% 1 31% 1 1,345 1 3 7
New Zealand 100% 5 93% 5 30 5 15 5
Niue 20% 1 100% 5 67 5 11 3
Pakistan 36% 1 48% 1 1,072 1 3 if
Palau 43% 1 100% 5 206 3 9 3
Papua New Guinea 10% 1 45% 1 1,128 1 3 T
Philippines 43% 1 74% 3 528 2 6 2
Samoa 81% 4 S8% 5 227 3 12 3
Singapore 100% 5 100% 5 73 5 15 5
Solomon Islands 14% 1 37% 1 408 3 5 2
Sri Lanka 29% 1 92% 5 153 4 10 3
Taipei,China 91% 5 60% 2 100 4 11 3
Tajikistan 40% 1 94% 5 1,944 1 7 3
Thailand 48% 1 96% 5 504 2 8 3
Timor-Leste 21% 1 47% 1 556 2 4 2
Tonga 80% 4 96% 5 297 3 12 3
Turkmenistan 72% 3 62% 2 812 1 6 2
Tuvalu 97% 5 85% 4 583 2 11 3
Uzbekistan 47 % 1 100% 5 1,096 1 7 3
Vanuatu 26% 1 57% 1 236 3 5 2
Viet Nam 23% 1 76% 3 296 3 7 3

2 Age-standardized disability-adjusted life years (DALY} is a measure of the diarrheal incidence per 100,000 people
Note: Missing data provided by expert judgment shown in bold italics type.

The household water security index is a composite of three subindexes:
+  access to piped water supply (%),
o access to improved sanitation (%), and

+  hygiene (age-standardized disability-adjusted life years per 100,000 people for the incidence of diarrhea).
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5. Key Dimension 2-Economic Water Security
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Key Dimension 2

Economic Water Security

To support productive economies in agriculture, industry, and energy

Managing water is critical for modern economies.

Productive economies in agriculture, industry and energy must be secured to eradicate poverty and increase prosperity.
Sustained growth requires using more water or using water more productively.

World

Industrial use

of water increases as
economies develop, from
10% for low- and middle-
income countries to 59% for
high-income countries.

Asia and
the Pacific

Agriculture
accounts for 79%

of annual average
water withdrawals, and
demand for food and

animal feed crops is predicted to grow
by 70% to 100% over the next 50 years.

South Asia

The poorest

=% 2nd most populous
B subregion has relatively
! low agricultural water

productivity.

Vision

Societies can

enjoy economic

water security when

they successfully manage

their water resources and

services to support productive
economies in agriculture, industry,
and energy.

Economic Water Security by Subregion
(population-weighted)

Index

Central and West Asia

East Asia

Pacific ¢
South Asia

South East Asia |

Advanced Economies

Challenges

The fastest increase
in water demand now comes from industry and cities

70% of food needs will be met by enhancing yield
and could hasten water depletion and downstream impacts.

Actions to be Taken

Every $1 invested in the modernization of
lrrigatlon Services improves rural gross domestic
product by almost $2.

Implement appropriate policy measures to
reduce competition among users and reverse
widespread environmental damage.

Actively manage water demand and consumption.

In development planning, take into account climate change
projections, potential changes to river flows, and the impacts
of reallocation of water on downstream users,
including wetlands and other land uses that provide
environmental services.
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14

oy A¥1igo0 (Subindex) Maviigoo

1. Productivity of irrigated agricultural Agricultural water 1-10

2. Independence from imported water and goods security index (AWSI)

3. Resilience (% of renewable water resources stored in large

dams)

4. Productivity (financial value of industrial goods relative to Industrial water security 1-10

industrial water withdrawal) index (IWSI)

5. Consumption rate (net virtual water consumed relative to

water withdrawn for industry)

6. Utilization of total hydropower capacity Energy water security 1-10

7. Ration of hydropower to total energy supply index (EWSI)
Indicator=AWSI+IWSI+EWSI 3-30
KD2 Index = Indicator/6 1-5

Remark: A% >ea ﬁﬁwHWﬁ M3V Asian Water Development Outlook Ta@ International Water

Management Institute {81 FAO

M Agriculture M Industry

Central and West Asia
East Asia

Pacific

South Asia

Southeast Asia

Advanced Economies

0 5 10

range of regional spedialists.

[

Economic Water Security Index by Subregion (population-weighted)

Energy

15 20

Note: The subindicator range is 1-10. No data were available for Taipei,China and Hong Kong, China (East Asia); Maldives (South Asia); Brunei
Darussalam and Singapore (Southeast Asia); or Cook Islands, Kiribati, Marshall Islands, Micronesia, Nauru, Palau, Samoa, Solomon Islands,
Timor-Leste, Tonga, Tuvalu, and Vanuatu (Pacific). Estimates far the Pacific region are derived from expert judgment evaluations provided by a

Source: Based on various data sources reported in the AWDO 2013 background paper "Water Security Key Dimension 2: Supporting Produc-
tive Economies in Agricullure, Industry, and Enerqy, " available on the AWDO 2013 supplementary DVD.

Total Index

18.3 3.0
205 4.0
20.1 35
17.0 31
18.5 33
19.2 3.6
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H a 4
M3197 7 51002108AN13IAT12H Economic water security index (KD2) o4 29 Uszimalueisouas

wilstin
Country Agriculture Industry Energy Indicator Inclex
Afghanistan 5.22 - - - 2
Armenia 6.56 5.56 7.11 19.22 4
Australia 5.89 5.56 578 17.22 3
Azerbaijan 5.56 5.56 7.78 18.89 4
Bangladesh 4,89 5.56 3.78 14.22 3
Bhutan 467 4.67 7.33 16.67 3
Brunei Darussalam - - 4.44 - 2
Cambodia 3.56 4,22 6.44 14.22 3
People’s Republic of China 7.22 6.22 7.1 2056 4
Cook Islands - - 5.56 - 2
Fiji 556 4.89 7.1 17.56 3
Georgia 6.78 - 3.89 15.67 3
Hong Kong, China - - - - 4
India 6.11 511 5.56 16.78 3
Indonesia 6.89 5.56 7.1 19.56 4
Japan 7.78 6.44 6.22 20.44 4
Kazakhstan 6.11 6.44 3.89 21.44 4
Kiribati - - 3.56 - 7
Republic of Korea 6.67 £.33 5.33 17.33 3
Kyrgyz Republic 5.56 4,22 7.1 16.89 3
Lao People's Democratic Republic 5.00 4.67 8.67 18.33 4
Malaysia 6.67 6.67 8.00 21.33 4
Maldives - - 1.33 - i
Marshall Islands - - 1.33 - 1
Federated States of Micronesia - - 5.56 - 2
Mongolia 2.11 1.78 4.89 378 2
Myanmar 4.89 4,22 8.44 17.56 3
Nauru - - 1.33 - 1
Nepal 5.67 4.00 7.33 17.00 3
New Zealand 4 .89 5.56 8.44 18.85 4
Niue - - 4.00 - 1
Pakistan 6.22 6.89 7.78 20.89 4
Palau - - 1.33 - 2
Papua New Guinea 5.56 5.56 9.78 20.89 4
Philippines 6.56 6.89 6.44 19.89 4
Samoa - - 6.22 - 2
Singapore - 8.89 5.78 14.67 3
Solomon lslands - 8.89 5.78 14.67 3
Sri Lanka 6.56 5.56 6.44 1856 4
Taipei,China - - - - 3
Tajikistan 6.44 578 9.56 2178 4
Thailand 5.89 6.22 5.11 17.22 3
Timor-Leste - - 4.00 - 3
Tonga - - 1.33 - 1
Turkmenistan 5.00 5.33 6.67 17.00 3
Tuvalu - - 1.33 - 1
Uzbekistan 5.33 467 6.00 16.00 3
Vanuatu - - 6.67 - 1
Viet Nam 5.11 4.44 6.22 15.78 3

Note: Expert opinion was used to estimate values for countries with insufficient data to compute the subindicators. Values based on expert

opinion are presented in bofd italics type
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6. Key Dimension 3-Urban Water Security
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Key Dimension 3

Urban Water Security
To develop vibrant, livable cities and towns

Many of Asia’s cities are becoming overcrowded, yet continue to attract more people.

The challenges faced by Asia’s cities will therefore grow in scale and complexity. There is underinvestment in areas of public
infrastructure and utilities, especially wastewater treatment. In addition, existing water resources are becoming overdeveloped.

World Urban Water Security by Subregion
Cities occupy 2% of the (population-weighted)

world's land, use 75% of its
resources, and generate up
10 80% of gross domestic
product. More than half the
world’s slum dwellers live
in Asia. Pacific »

Central and West Asia — :

East Asia _

South Asia ;

ASia and South East Asia

the PaCifiC Advanced Economies g
Wastewater isoften

released into rivers, lakes

and groundwater untreated c h a I I e nges

oronly partially treated.

Increasing urban water security will require investments in
South Asia infrastr:ucture, capacity development,. and
education about water and wastewater issues in the
As little as 22% of region’s rapidly growing cities and towns.
wastewater discharges are
treated in South Asia,

making it a hot spot for the ACtionS tO be Taken

growth of livable cities.
Adopt corporate-style governhance

to improve urban water and wastewater services.

Encourage utilities to make urgent investments to reduce
non-revenue water.

Increase Wastewater treatment and control wastewater
discharge. Reversing the trends for increasing pollution of water
Vision badies is essential to protect the public health and economic growth.

Societies can Centralize flood ma nagement and integrate investments in
enjoy urban water infrastructure with land and water management strategies and
security when they comprehensive urban planning.

successfully manage

their water resources

and services to develop vibrant,

livable cities and towns.

[ ' Y
517 8 11eA Infographics YeIAMUITUAIA I A M5 UITBY

Fosfidmsidemaliladidenssadsemu Madniennssusalszmu un. And. sunau 2557



18

v ' Y
M3191 8 ﬂﬁﬂﬂ!’Jfl!Wb’ﬁﬂ’ﬂiJlJlmﬂﬁHuuWﬁTﬂﬁUlﬁ@ﬁ (KD3)

foya ATigoy (Subindex) Mawtigoy
Water supply (%) Water Supply Index (WSI) 1-5
Water treatment (%) Water Treatment Index (WTI) 1-5
Flood damage lost (USD/capita) Drainage Index (DI) 1-5
Adjustment factor 1 Urban Growth Factor (UF) 0-1
Adjustment factor 2 River Health Index Factor (RHF) 0-1
Indicator=WSI+WTI+DI 3-15
KD2 Index = (Indicator x UF x RHI)/3 1-5

Remark: This index was developed for the Asian Water Development Outlook by the International

WaterCentre and PUB Singapore.

Urban Water Security by Subregion
(population-weighted)

Water supply (%)
Central and West Asia

East Asia

3%

055%
Pacific
South Asia 47y

Southeast Asia 52%

Advanced Economies 0 99%
Wastewater treatment (%)
Central and West Asia 34%
East Asia
Pacific
South Asia
Southeast Asia

Advanced Economies

Drainage losses (losses in $ per capita)
Central and West Asia bsa

East ASia m—) 5119
() 57
—0 554
—Q 560

Pacific
South Asia
Southeast Asia

Advanced Economies

Index
Central and West Asia
East Asia
Pacific
South Asia

Southeast Asia

Advanced Economies

Note: Urban population—weighted valuss of the country data.

Source. Based on vanous dala sources reporled i the AWDO 20123
hadkground paper “Water Secumy Key Limension J: Developing Vibrant
Lvable Cities, ~ avaifable on the AWDO 2012 supplemertary LVEY
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Y = a L4 =
ﬂﬁ]\iﬁ 9 519a20UANITIATILH Urban water security index (KD3) U84 29 Uszmalueiwonas

wsvln

Piped Hood

Urban Damage River

Water  Water Losses Health

Supply Supply Wastewater Wastewater (3 per Drainage Urban  Index

Access Index  Treatment Index capita) Index  Indicator Factor Factor Index
Afghanistan 16% 1 0% 1 3.83 5 7 0.8 0 1
Armenia 98% 5 30% 1 1.50 5 (A 1.0 0 2
Australia 100% 5 96% 5 338.76 2 12 1.0 1 3
Azerbaijan 78% 3 21% 1 12.20 5 9 1.0 0 2
Bangladesh 20% 1 17% 1 127.64 4 6 0.8 0 1
Bhutan 81% 4 10% 1 0.00 5 10 0.8 1 2
Brunei Darussalam 100% 5 90% 5 0.00 5 15 0.9 1 3
Cambodia 63% 2 9% 1 56.14 5 8 0.8 0 1
People’s Republic of China 95% 5 58% 1 119.58 4 10 0.9 0 2
Cook Islands 100% 5 0% 1 1,500.00 1 7 1.0 1 2
Fiji 97% 5 30% 1 675.00 2 8 1.0 0 1
Georgia 92% 5 74% 3 0.95 5 13 1.0 0 2
Hong Keng, China 100% 5 93% 5 2.50 5 15 1.0 1 4
India 48% 1 21% 1 49.18 5 7 0.9 0 1
Indonesia 36% 1 34% 1 13.78 5 7 0.8 1 2
Japan 99% 5 96% 5 39784 2 12 1.0 0 2
Kazakhstan 82% 4 47% 1 15.44 5 10 1.0 0 2
Kiribati 100% 5 0% 1 1,000.00 1 7 0.8 0 1
Republic of Korea 99% 5 61% 2 270.59 2 9 1.0 0 2
Kyrgyz Republic 89% 4 48% 1 1.46 5 10 1.0 0 2
Lao People’s Democratic 55% 1 6% 1 7470 5 7 0.8 1 2
Republic
Malaysia 99% 5 78% 3 52.82 5 13 0.8 1 3
Maldives 96% 5 0% 1 51.00 5 11 0.8 1 2
Marshall Islands 100% 5 0% 1 1,200.00 1 7 0.9 1 2
Federated States of 100% 5 60% 2 200.00 3 10 1.0 1 3
Micronesia
Mongolia 26% 1 21% 1 53.29 5 7 1.0 1 2
Myanmar 19% 1 10% 1 247.80 3 5 0.9 1 2
Nauru 50% 1 0% 1 50.00 5 7 1.0 0 1
Nepal 53% 1 12% 1 13.87 5 7 0.8 0 1
New Zealand 100% 5 96% 5 91.37 4 14 1.0 1 4
Niue 100% 5 0% 1 50.00 5 1 1.0 1 3
Pakistan 58% 1 34% 1 36.43 5 7 0.8 0 1
Palau 43% 1 65% 2 1,000.00 1 4 1.0 1 2
Papua New Guinea 57% 1 15% 1 20.00 5 7 0.9 1 2
Philippines 61% 2 43% 1 37.63 5 8 0.8 0 1
Samoa 84% 4 5% 1 36.59 5 10 1.0 0 2
Singapore 100% 5 92% 5 0.00 5 15 1.0 0 3
Selomen Islands 76% 3 30% 1 200.00 3 7 1.0 1 P
Sri Lanka 67% 2 32% 1 11.60 5 8 1.0 0 1
Taipei,China 96% 5 48% 1 26.70 3 11 1.0 1 3
Tajikistan 83% 4 12% 1 51.79 5 10 1.0 0 2
Thailand 80% 4 62% 2 30.31 5 11 1.0 0 2
Timor-Leste 45% 1 0% 1 20.00 5 7 0.8 1 2
Tenga 100% 5 78% 3 1,973.08 1 9 1.0 0 2
Turkmenistan 85% 4 35% 1 0.00 5 10 0.8 0 1
Tuvalu 87% 5 0% 1 200.00 3 9 09 0 1
Uzbekistan 85% 4 45% 1 0.00 5 10 1.0 0 2
Vanuatu 52% 1 0% 1 100.00 4 6 1.0 1 2
Viet Nam 59% 1 19% 1 198.61 3 5 0.8 0 1

Note: Expert opinion was used to estimate values for countries with insufficient data to compute the subindica-
tors. Values based on expert opinion are presented in bold italics type
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Y 1 v 9 'Q/ 4
uTsJ‘msJuaxuu’mnmiamuwmmizuumamsmﬁawzgmﬂmqmﬂumuﬂﬁ]%ﬁﬂmmﬁeu
9 9 1 '
(Drivers) Lﬁmuu ﬂ\1LlﬁﬂdGluﬂ5’E)‘]Jﬂ"liW%uWi%UUu]mﬂﬂlﬁ@ﬂ@ﬁﬁﬂﬂﬁW Water Sensitive Cities

Frameworks 914 ] 17 10

Water-Sensitive Cities Framework

Urban water fransition phases
Drivers B
Population Public Population Social amenity and “Limits to Intergenerational
growth health growth and environmental growth™ equity, resilience
development health to dimate change

-

Water_

Supply Separate Drainage / Point source Diverse, fit-for- Adaptive and
hydraulics sewerage flood and diffuse purpose sources multi-functional
schemes protection (stormwater)  and conservation infrastructures
pallution promoting and and landscapes
management linked with reinfordng
watenwvay water-sensitive
protection behaviors
Management response B

Source: Based on T. Wong and R. R. Brown. 2009 The Water Sensitive City: Principles for Practice. Water Science
and Technology 50(3).673 652,
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7. Key Dimension 4-Environmetal Water Security
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Lﬁiy;ﬂ;ﬁﬂ"lﬂuagmdwﬁ’mc%’mﬁammmw 119A71W71 "Societies can enjoy environmental water security
when they successfully manage their water resources and services to restore healthy rivers and
ecosystems."
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Key Dimension 4

Environmental Water Security
To restore healthy rivers and ecosystems

Healthy rivers provide valuable services to economy and society.
Asia’s rivers suffer from the pressures of pollution, insufficient environmental flows,
watershed deterioration, and increasing population.

World Environmental Water Security
60% of theworld's by Subregion (population-weighted)
a population lives in Asia,
i which has the lowest per capita
& availability of freshwater. Central and West Asia I

East Asia -

Pacific |

SER

South Asia _

the PaCific Southeast Asia

e 80% of Asia’s rivers are Advanced Economies _
in poor health, jeopardizing :

economies and the quality of
life. $1.75 trillion in ecosystem
services per year are

threatened. Cha"enges

2 Improving river health requires
South Asia integrated water resources

This region has the lowest management (WRM).

envir?nmentlal water 50% of irrigated area in Central Asia is
security, posing huge salt-affected, waterlogged, or both
4’ challenges for

sustainable
development.

Uncoordinated water resources development
(hydropower, impoundments, flood control,
diversions, etc.) negatively affect half of Asia’s rivers.

Actions to be Taken

Accelerating the process of IWRM with all basin stakeholders
will increase the return on public investment in Water
o storage, productivity, and conservation.
Vision
Societies can
enjoy environmental
water security when
they successfully manage
their water resources and
services to restore healthy
rivers and ecosystems.

Public investment, market-based approaches, and support
from the private sector can reduce pollution and
finance the restoration of healthy rivers.
$1 invested in a river restoration program can return
more than $4 in benefits.

~ . & y ¥ 4 A )
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foya AYTie98 (Subindex) Meartigoy
1. Cropland Watershed Disturbance % of basin
2. Imperviousness Index(WDI) area

3. Livestock density

4. Wetland disconnection

5. Soil salinization Pollution Index (PI) % of basin
6. Nitrogen, Phosphorous area

7. Mercury

8. Pesticides

9. Total suspended solids

10.
11.
12.

Organic loads

Potential acidification

Thermal impacts from power plant coding

13. Dam density Water Resources % of basin
14. River network fragmentation Development Index area
15. Relative water consumption compared to supply (WRDI)
16. Agriculture sector water stress
17. Residency time change downstream from dams
18. Nonnative species Biotic Factors (BF) % of basin
19. Nonnative species richness area
20. Catch pressure
21. Aquaculture
River Health Indicator = {WDI, PI, WRDI, BF) : Analyzed by GIS 0-1
KD2 Index = River Health Indicator x 5 1-5

Remark: Classification of river health indicator: Bad(0-0.22), Poor(0.23-0.36), Moderate(0.37-0.54),

Go00d(0.55-0.71), Excellent(0.72-1.00)
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H = a 4
M15199 11 51982198AN13IATIZH Environmental water security index (KD4) Y94 29 Uszinaliueise

uazul s

Afghanistan
Armenia

Australia
Azerbaijan
Bangladesh
Bhutan

Brunei Darussalam
Cambodia
Pecple’s Republic of
China

Cook Islands

Fiji

Georgia

Hong Kong, China
India

Indonesia

Japan

Kazakhstan
Kiribati

Republic of Korea
Kyrgyz Republic
Lao People's
Democratic Republic
Malaysia

Maldives

Marshall Islands
Federated States of
Micronesia
Mongolia
Myanmar

Nauru

Nepal

New Zealand

Niue

Pakistan

Palau

Papua New Guinea
Philippines

Samoa

Singapore
Solemon Islands
Sri Lanka
Taipei,China
Tajikistan
Thailand
Timor-Leste

Tonga
Turkmenistan
Tuvalu

Uzbekistan
Vanuatu

Viet Nam

River Health Input Data, Processed in GIS Spatial Analysis
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Indicator
0.33
0.08
0.59
0.13
0.16
0.38
0.52
0.29
0.26

0.26

0.11
0.46
0.23
0.35

0.38

0.41

0.57
0.39

0.26
0.54

0.12

0.64
0.35

0.27
0.92
0.20

0.35
0.16
0.37

0.35
0.28

0.90
0.27

Index
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Environmental Water Security by Subregion (population-weighted)

River Health Bad Poor Moderate Good Excellent
Index 0-0.22 0.23-0.36 0.37-0.54 0.55-0.71 0.72-1
| 2 7 = = - 1.9

= 1 1 1 = 2.0
2 1 5 5 2 3.5
4 1 1 1 = 1.0
1 3 = 4 . 24
= 3 2 2 = 2.3

Notes: The number in each cell refers 1o the number of countries, according to the ranking of river health condition. Rankings are from bad to
excellent based on the river health index values. Expert opinion was used where data were not available

Source: Based on various data sources reported in the AWDO 2013 background paper " Water Security Key Dimension 4 Restoring Heafthy
Rivers,” avaflable on the AWDO 2013 supplementary DVD
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8. Key Dimension 5-Resilance to Water Related Disasters
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successfully manage their water resources and services to build resilient communities that can adapt to
changes."
4 Y a % v
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Key Dimension 5

Resilience to Water-related Disasters

To build resilient communities that can adapt to change

Resilience to water-related disasters secures lives, livelihoods, and economic assets.
Urbanization and climate change pose unprecedented challenges to sustainable developmentin Asia and the Pacific. The
region is the most vulnerable to water-related disasters, yet continues to be inadequately prepared.

World Resilience to Water-Related Disasters

90% of the world’s by Subregion (population-weighted)
disasters are water-

related, including floods, -
droughts, hurricanes, storm Central and West Asia _
surges, and landslides. East Asia =

Pacific &
South Asia

Asia and

Southeast Asia _

the PaCiﬁC Advanced Economies _

=% Disastersrelated to
4 ¢ Water have sharply

increased, particularly
floods. 90% of the people affected by Cha"enges

water-related disasters live in Asia. L o .
Most countries in the region have yet to incorporate disaster risk

reduction into their public investment planning.

South Asia 75% of vulnerable urban populations in coastal zones

live in Asia.
and the PaCIfIC Although improved forecasting has reduced the
¥ These two subregions face number of deaths from water-related disasters, the costs
¥ the highest risk for of flood disasters in the region have increased over time,

reaching estimated damages of over $61 billion in 2011,

water-related disasters
and have the lowest

resilience. Actions to be Taken

Save lives and economic losses by investing in
modern flood forecasting, effective early warning
systems that reach local communities ‘the last mile’,
and by sharing information across national boundaries.

Vision Reduce the cost of rehabilitation after disasters by investing
more in risk reduction and preparedness through a combination of

Societies can :
structural and nonstructural solutions,

enjoy water security

when they successfully
manage their water
resources and services to
build resilient communities
that can adapt to change.
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oya 971698 (Subindex) mAarTiges

1. Floods, Droughts, Storms, Storm surges Hazard (H)

2. Population density Exposure (E)

3. Growth rate

4. Poverty rate Vulnerability (V)

5. Land use

6. Telecommunication development Hard Coping Capacity (HCC)

7. Literacy rate Soft Coping Capacity (SCC)
Indicator=f(H, E, V, HCC, SCC) 1-100 %
Risk Index = f(Indicator) 0-1

Remark: This index was developed for the Asian Water Development Outlook by the International

WaterCentre and PUB Singapore.

'
a oA o =

! ¢ cﬁ’ % [ %,}
M519N 13 astuanannuausa lumslualInseninowiiea91ntil (KD5=Resilience)

oya 71898 (Subindex) MArTiges
Flood Indicator (FI)
Drought Indicator (DI)
Costal Indicator (CI)
Indicator=f(FI, DI, CI)
KDS5 Index = f(Indicator) 1-5

Remark: This index was developed for the Asian Water Development Outlook by the International

WaterCentre and PUB Singapore.
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H = a 4 =
M15199 14 51902198AN13UATIZH Hazard and Vulnerability Indicators (Risk) U84 29 szmalueise

uazulsn

Hard Soft
Hazard Exposure Vulnerability Capacity  Capacity Indicator Risk

Afghanistan - - - - e - s

Armenia 4.82 1.99 4.27 6.28 6.93 841 0.21
Australia 8.14 3.64 0.98 967 13.31 594 0.15
Azerbaijan 4.99 5.86 6.71 992 9.97 11.28 0.28
Bangladesh 6.96 10.19 9.88 1074 4.23 3095 0.77
Bhutan - - - - - - -
Brunei Darussalam 3.32 8.61 2.82 11.18 12.21 6.37 0.16
Cambaodia 3.49 10.24 11.44 747 6.55 17.45 0.43
People’s Republic of China 7.68 6.85 5.32 1052 11.18 16.19 0.40
Cook Islands - - - - - - -
Fiji 8.80 4.92 5.92 874 9.55 18.89 0.47
Georgia 3.10 2.22 4.68 9.54 10.22 3.96 0.10
Hong Kong, China 862 8.51 0.87 11.48 11.47 12.84 0.32
India 7.22 7.99 8.60 11.28 7.19 23.80 0.59
Indonesia 3.22 7.89 6.12 9.76 9.65 8.63 0.21
Japan 6.96 5.17 1.26 14.83 12.04 5.84 0.14
Kazakhstan 5.48 1.57 477 8.12 12.44 5.90 0.15
Kiribati 6.66 8.92 11.81 2.96 5.81 37.57 0.93
Republic of Korea - - - - - - -
Kyrgyz Republic 3.75 3.38 5.06 5.34 5.82 10.00 0.25
Lao People’s Democratic - - - - - - -
Repubilic

Malaysia 3.38 9.23 3.68 10.88 1068 7.67 0.19
Maldives - - - - - - -

Marshall Islands - = = = - - -
Federated States of - . — — e — _

Micronesia

Mongolia 4.06 2.62 5.60 3.17 7.06 10.97 0.27
Myanmar - - - - - - -
Nauru - - - - - - -
Nepal 3.19 8.15 7.12 5.29 266 17.92 0.44
New Zealand 3.45 4,55 0.69 10.81 12.83 2.83 0.07
Niue - - - - - - -
Pakistan 6.23 9.24 8.29 9.90 4.71 2551 0.63
Palau - - - - - - -
Papua New Guinea 5.47 6.91 10.47 5.71 4.51 24.20 0.60
Philippines 8.14 9.31 6.30 10.50 9.58 23.10 0.57
Samoa 7.13 4.65 5.59 4.24 8.44 17.07 0.42
Singapore 5.01 10.62 0.57 15.89 12.48 6.82 017
Solomon Islands - - - - - - -
Sri Lanka 4.42 5.62 5.81 10.79 9.21 9.45 0.23
Taipei,China 7.70 6.02 2.12 13.68 12.47 868 0.21
Tajikistan 3.20 4.01 5.51 5.52 4.96 9.92 0.25
Thailand 5.92 6.12 4.20 10.84 11.15 10.43 0.26
Timor-Leste - - - - - - -
Tonga 6.68 5.26 6.36 4.97 707 18.33 0.45
Turkmenistan 5.59 5.83 7.20 7.55 10.46 14.45 0.36
Tuvalu - - - - - - -
Uzbekistan 6.02 6.24 7.35 8,90 10.87 15.94 0.39
Vanuatu 8.06 8.02 10.92 2.69 6.49 40,38 1.00
Viet Nam 7.30 861 6.40 9.84 9.19 20.96 0.52
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Flood Drought
Indicator Indicator Coastal Indicator Indicator Index

Afghanistan - - - - b
Armenia 0.57 0.85 - 0.58 2
Australia 1.03 8.25 1.49 2.33 4
Azerbaijan 0.43 0.47 0.35 0.67 2
Bangladesh 0.23 0.13 0.20 0.36 1
Bhutan - - - - 2
Brunei Darussalam 0.47 1.02 0.54 0.86 2
Cambodia 0.20 0.11 0.19 0.32 1
People's Republic of China 0.44 0.43 0.48 0.75 2
Cook Islands - - - - 2
Fiji 0.45 0.52 0.43 0.75 2
Georgia 0.77 1.63 0.68 1.22 3
Hong Kong, China 0.52 3.75 0.71 1.05 3
India 0.29 0.21 0.29 0.63 2
Indonesia 0.32 0.33 0.41 0.59 2
Japan 0.92 498 1.08 1.64 3
Kazakhstan 0.80 2.32 0.80 1.51 3
Kiribati 0.19 0.13 0.83 0.83 2
Republic of Korea 0.69 1.64 0.34 0.91 2
Kyrgyz Republic 0.39 0.36 - 0.38 1
Lao People's Democratic 0.20 0.10 - 0.26 1
Republic

Malaysia 0.39 053 0.46 0.70 2
Maldives - - - - 2
Marshall Islands - - - - 3
Federated States of - - - - 3
Micronesia

Mongolia 0.37 0.41 - 0.36 1
Myanmar - - - - b
Nauru - - - - 3
Nepal 0.18 0.09 - 0.20 1
New Zealand 1.03 6.80 1.22 1.84 3
Niue - - - - 2
Pakistan 0.24 0.16 0.25 0.41 1
Palau - - - - 3
Papua New Guinea 0.23 0.15 0.21 0.64 2
Philippines 0.31 0.28 0.34 0.54 2
Samoa 0.42 0.45 0.39 0.69 2
Singapore 0.61 25.15 0.67 2.04 4
Solomon Islands - - - - 2
Sri Lanka 0.44 0.51 0.44 0.74 2
Taipei,China 0.79 1.94 0.76 1.35 3
Tajikistan 0.32 0.27 - 0.33 1
Thailand 0.53 0.74 0.52 0.89 2
Timor-Leste - - - - 2
Tonga 0.36 0.37 0.34 0.60 g
Turkmenistan 0.38 0.35 0.36 0.62 2
Tuvalu - - - - 2
Uzbekistan 0.39 0.31 0.38 0.64 2
Vanuatu 0.19 012 0.21 0.33 1
Viet Nam 0.37 0.45 0.30 0.57 2

Fosfidmsidemaliladidenssadsemu Madniennssusalszmu un. And. sunau 2557




31

Risk for Water-Related Disasters by Subregion (population-weighted)

Hard Soft
Coping Coping Risk
Region Vulnerability | Capacity Capacity Indicator
Central and
West Asia
East Asia

Southeast Asia
Advanced

Mote: The Mational Water Security Index uses a resilience rather than a risk indicator

Seurce: Based on various data sources reported in the AWDO 2013 background paper “Water Security Key Dimension 5. Building Resilient
Communities through Water-Related Disaster Risk Reduction, " available on the AWDO 2013 supplementary DVD.
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Resilience to Water-Related Disasters by
Subregion (population-weighted)

Key dimension 5 subindicators

Flood and windstorm Index
Central and West Asia 85 Central and West Asia
East Asia 0.81 East Asia
Pacific 9 Pacific
South Asia 51 South Asia
Southeast Asia 59 Southeast Asia
Advanced Economies 1.58 Advanced Economies
Drought
Central and West Asia §

East Asia
PacificQuoos

South Asia Q.07
Southeast Asia @

Advanced Economies

Storm surge and coastal flooding
Central and West Asia 57
East Asia 0.76
Pacific
South Asia
Southeast Asia 56
Advanced Economies D147

Resilience
Central and West Asia 142
East Asia 173
Pacific %
South Asia 1.03
Southeast Asia 128

Advanced Economies Q476

v ¥
= v o

- ' 2
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9. ANNNUAIMIHINIVEILszInA (National water security index)
Y 3 ' ) aa ° @ o
MINAFTIAIITUAIRANNIAIUAI 19 5 AU W50 5 DA aNTamUINHIABTANUTUA
Y ¥ ay ¥ o dy
Auvena 1@ Al
NWS Indicator = (KD1+KD2+KD3+KD4+KD5)/5
NWS Index = Integer (NWS Indicator)
o v A o Y 3 a = an [
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Afghanistan
Armenia

Australia
Azerbaijan
Bangladesh
Bhutan

Brunei Darussalam
Cambodia
People’s Republic of China
Cook Islands

Fiji

Georgia

Hong Keng, China
India

Indonesia

Japan

Kazakhstan
Kiribati

Republic of Korea
Kyragyz Republic

Lao People’s Democratic Republic

Malaysia
Maldives
Marshall Islands
Federated States of Micronesia
Mongolia
Myanmar
Nauru

Nepal

New Zealand
Niue

Pakistan

Palau

Papua New Guinea
Philippines
Samoa
Singapore
Solemon Islands
Sri Lanka
Taipei,China
Tajikistan
Thailand
Timor-Leste
Tonga
Turkmenhistan
Tuvalu
Uzbekistan
Vanuatu

Viet Nam

KD = key dimension

Note: KD1=Househaold Water Security KD2=Economic Water Security KD3=Urban Water Security

KD
Rati

=y

WM WWRN WM WWWWNOUMWMN =S W W= MNMN=S WN WO S0 = WO N = Bkwwonw =00 = = MN0 &~

KD4=Environmental Water Security, KD5=Resilience

1 KD 2 KD 3

ng Rating Rating  Rating

N

= =W = W W W R Wk W WN R BRBNB =R W= WNNS DD RWW =S BEAREWRWWNREWNWWRERWA
NN =S S NMNNNW =N WON =N S W R e s NN WNMNWNMNN =S MNNN S RN NN WN NN

Nate: Numbers in bold italic type reflect a rating by expert opinion (no data available)

KD 4

8]

NN MONND =S SN W = 0NN DE W= B BRENNWER R R WNMNMN=D MNMNW= WNMoWLWGNNWW—= = &=

KD 5
Rating

-

R—= N o= NORN = MWW N s BN S o WW ks W s N WWNNWW NN WWRN =S N =S NN SN R W

Total

7
14
19
1"

7
11
15

8
13
13
11
13
18

8
13
16
14

6
14
1
13
17
11
10
13
12
11

8
10
20
12

8
12
13
11
11
17
13
11
15
14
11

9
10
10

8
12
1

9

National
Water
Security
Indicator

1.40
2.80
3.80
2.20
1.40
2.20
3.00
1.60
2.60
2.60
2.20
2.60
3.60
1.60
2.60
3.20
2.80
1.20
2.80
2.20
2.60
340
2.20
2.00
2.60
240
2.20
1.60
2.00
4.00
240
1.60
2.40
2.60
2.20
220
3.40
2.60
2.20
3.00
2.80
2.20
1.80
2.00
2.00
1.60
2.40
2.20
1.80

Index

=y
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National Water Security in Asia
and the Pacific
30 29
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National Water Securitv Index
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Asian Development Bank(2013), Asian water development outlook 2013: Measuring water security

in Asia and the Pacific, 6 ADB Avenue, Mandaluyong City, 1550 Metro Manila, Philippines, 109p.
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