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* Wanunenswaunfideeu (Sustainable Development Goals:
SDG)

o Whmnemsiannfideiud 6 yagnisamdnuseiuinaeinie Sl
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* Asian Water Development Outlook (AWDO)
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SDGs and Water-Energy-Food Nexus

ﬂ’]ﬁﬂjx‘i’sjl,i’]’mmSﬂﬂiﬁwmaé’]ﬁ@u (Sustainable Development Goals: SDG) n18l@ 2030
UN Agenda for Sustainable Development lagilitUnsne SDG 6 (water), 7 (energy), Way
2 (food security) fifimnudenlosiunaziduduifenuddyduegddunisiundou
athafluszanSnmuasUszavsnasonsiauneenedsBu (Water-Energy-Food Nexus)

ULgU8SLAUUTLNAAITHDIAITND

(1) MsdausmsiiugIy Mandadiazetn  guaundein  eamsnaseaun I uay
WA UAZ DN IR
(2) NARNMURINITIENSNENS  SIudensaansgedy  AsIInanIsiininensy

AULUFD9 LAZNISINUNARNINLAYSIU LAY
(3) ADANYBITTUULLIALAZAIIUMAINVAIENINTININ

[Stephan et al., (2018), Water-energy-food nexus: a platform for implementing the Sustainable Development Goals,

Water International, Vol. 43, Issue 3. ]
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“The reliable availability of an acceptable quantity
and quality of water for production, livelihoods and
health, coupled with an acceptable level of risk to

society of unpredictable water-related impacts”
(Grey and Sadoff, 2007)
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Asian Water Development Outlook (AWDO)

Strengthening Water Security in Asia and the Pacific
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AU aule 9581319 AWDO Lae SDGs (ADB, 2016)

Key Dimension 1
Household Water Security

msnmm
Key Dimension 5
Resullence to Water-ReIated Disasters .

6 Sosiion Key Dimension 2

Economlc Water Security

NATIONAL
WATER W
SECURITY ‘ BECENTWORK D

ECONONSC CROWTH
Key Dimension 4
Environmental Water Security
6 oS

4u1: ADB
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Key Dimension 3

Urban Water Security
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Water Security and Gross Domestic Product (AWDO 2016)

Figure 5: Water Security and Gross Domestic Product

5| [

HEW ZEALAND B susTRALS
4]

w|

WATER SECURITY

y=12.553In(x)-52.355
R*=0.85

500 5,000 50,000
GROSS DOMESTIC PRODUCT
lin % per capita)
LAO PDR = Lao People’s Democratic Republic, R* = coefficient of determination.
Note: Excludes small island nations.

Sources: ADB; World Bank. 2014. World Development Indicators, Government Effectiveness, percentile rank data. Accessed
S January 2016 from http://wdiworldbank.org/tables
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ANSNUNIUUTLLAUAINLUAIAIULNN8 LA AWDO 2016

Key Dimension (KD)

Description

Indicators

KD1 Household water security

The extent to which countries satisfy
household water and sanitation
needs, and improve hygiene for

public health

Piped water access (%)
Sanitation access (%)
Hygiene (measured in age-standardized disability-

adjusted years, DALYs)

KD2 Economic water security

The productive use of water to
sustain economic growth in food
and energy

production, industry,

sectors

Productive economies in agriculture (agricultural
dependency, utilization efficiency)

Industry (industrial water productivity, industrial
consumption)

Energy (% hydropower potential developed, %
hydropower dependency)

Resilience storage, inter- and intra-annual rainfall

variability

KD3 Urban water security

The level of water services in urban
areas to support vibrant and livable

water-sensitive cities

Water supply (%)
Wastewater treatment (%)

Drainage (flood damage)

#11: AWDO 2016 (ADB)
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ANSNUNIUUTLLAUAINLUAIAIULNN8 LA AWDO 2016

Key Dimension (KD) Description Indicators

KD4 Environmental water | The extent to which river basins are being | ® River health
security managed well to sustain ecosystem services ° Hydrologic alteration

o Environmental governance

KD5 Resilience to water- The capacity to cope with and recover from the | ®  Floods and windstorms
related disasters impacts of water-related disasters ®  Droughts
®  Storm surges and coastal

floods

#11: AWDO 2016 (ADB)
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Thailand National Water Security Index Score (AWDO 2016)

Economy D1 KD3 Urban KD4 KD5 Water- NWS Score
Household Economic Environment related Index
Disasters

Scale 1-20 1-20 1-20 1-20 1-100

Thailand 13.3 15.7 6.8 8.0 10.6 54.5 2
Table Al.7: Southeast Asia

Population NWS Score
{million)
Cambedia 154 3.6 375
Indonesia 2528 409 49.8
Lao People’s Democratic Republic 69 35.0 38.0
Malaysia 30.2 60.6 734
Myanmar 53.7 35.0 40.8
Philippines 1001 35.0 40.4
Thailand 67.2 479 54.4
WViet Nam 925 339 402
Average (population weighted) 399 47.3
NWS = National Water Security. [AWDO, 2016]
Source: ADB.
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Key Dimension 1 mwﬁumﬁ'}Lﬁamiqﬂiﬂﬂuﬁﬂﬂ (Household Water Security)

Piped Water Sanitation
KD1 Index Index
(1-5) (1-5)

Thailand 1

f198n31 60% 90-100%

DALY Index

Access to Piped Water
Supply and Improved Score

Sanitation (%)

(1-15)

10

190-500

KD1 Total

KD1 Score
(1-20)

13.3

KD1 Index
(1-5)

3

Diarrhea DALYs per
100,000 people

Score

0-60 1

< 190

60-70

190-500

70-80

500-1,200

80-90

1,200-1,800

[N LU R = )

90-100

S 2 [  = I G5 R I A ]

=1,800

#11: AWDO 2016
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Key Dimension 2 A21udluAsuaLAsegna (Economic Water Security)

Economic

Agriculture Energy Industry KD2 Total KD2 Score KD2 Index
KD2 (broad)
(1-5) (1-5) (1-5) (1-20) (1-20) (1-5)
(1-5)
Thailand 3.7 3.5 3.5 5 15.7 15.7 4
50,000- 11NN
12-33
100,000 1650
Un/m3
GWh/km3  uIn/m3
Reliability Storage-Drought
Score Water Stress Data Availability
Interannual Rainfall CV|  Intra-annual Rainfall CV Storage/TRWR Duration
>0.15 >0.75 <3% >B80% <05 L or fewer data points
2 0.10-0.15 080-0.75 3%-5% 40%-80% 051 5data points
005010 040-060 5%-20% 20%-10% £ data points
il 0.025-0.05 0.20-040 20%-50% 10%-20% 35 Tdztz points
5 <0025 <0.20 >50% <10% »5 AlLB data points
Water Productivity in e T
Water Productivity in Industrial Water . Energy (in term of cpllet\flemefn OEI cln_l r:um
Score Agriculture Score Productivity core electricity) atform for .e ricity
e 3 3 : Production
($ million/km®) ($ million/km>) (GWh/km?)
1 0-100 1 <2,100 1 <10,000 230%
2 100-200 2 2,100-5,500 2 10,000-25,000 within 30%
3 200-350 3 5,500-20,000 3 25,000-50,000 within 20%
4 350-1,000 4 20,000-50,000 4 50,000-100,000 within 10%
5 >1,000 5 >50,000 5 >100,000 Regional average or above

Faculty of Engineering, Chulalongkorn University
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Key Dimension 3 A2148UAU81%5ULBY (Urban Water Security)

Water Supply Wastewater River Health
Drainge Index Urban Factor KD3 Total KD3 Score KD3 Index
KD3 Index Index Index
(1-5) (0.8-1) (1-16) (1-20) (1-5)
(1-5) (1-5) (0-1)
Thailand 3 2 1 0.9 0 5.4 6.8 1
70-80% 60-70%
Achievement of
Water Supply
Water Supply (%) Minimum Platform for
Indicator
Electricity Production
1 0-60 60
2 60-70 10
3 70-80 10
4 80-90 10
5 90-100 10
Wastewater
Wastewater Treatment (%) Indicator Bandwidth
Treatment Indicator
1 0-60 60
2 60-70 10
3 70-80 10
4 4 80-90 10
N1 AWDO 2016 5 90100 0

Faculty of Engineering, Chulalongkorn University
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A2MUNUASUIAURILINEDY (Environmental Water Security)

1) River Health Index (RHI) - fiansanaindasefiiinaseduinday 23 Jade a1nnisdnen
Global threats to human water security and river biodiversity 984 Vorosmarty et al.
(2010) waNANNFURNUSAUFILUT 8 AILUS na1IAe Hydrology, Population, Water
demand, Gross Domestic Products, Agricultural land use livestock, Agricultural land use
cultivation, Agricultural production livestock, Agriculture production cultivation &2
BundaseiseuuUTassERRiioRansandvananndunE e

2) Hydrologic Alteration (Warszawski et al., 2013) m'ﬁmmmmﬂwaiutmﬁw lngvinnIg
a0IglTluUIaD I NALAAERNS

3) Environmental Governance (Yale Environmental Performance Index (2014)) 555110

VMR LUNITUSUITIANISTNSNEINTUILAL FINADY Usetiuanndidingas 4 ¢ laun sovay

14 1
= =

vaaUSunanddenlasunisuidn, nmsauaunstdermandngiiy, fundilinanas way 013
UnUaanui

#11: AWDO 2016
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A2MUNUASUIAURILINEDY (Environmental Water Security)

RHI Index Flow Index
KD4
(1-5) (1-5)
Thailand 1 1
River Health Index River Health Index Range
1 Bad <0.22
2 Poor 0.221-0.36
3 Moderate 0.361-0.54
al Good 0.541-0.71
5 Excellent =0.71
Environmental Management
e %Range
1 Bad <22
2 Poor 22-36
3 Moderate 36.1-54
al Good 54.1-70.9
5 Excellent =71

#11: AWDO 2016

Faculty of Engineering, Chulalongkorn University

www.eng.chula.ac.th

Governance

(1-5)
4

KD4 Total
(1-15)

6

KD4 Score KD4 Index
(1-20) (1-5)
8 2

Flow Alteration Index

Range (%)

1 Bad =71

2 Poor 54.1-70.9
3 Moderate 36.1-54

4 Good 22.1-36

5 Excellent 22

AWDO 2016
(0-20)

Sum of Subindicators

Overall KD4 Score
(1-5)
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AU UAIUINTUNITHUAAINNTNURDINU (Resilience to Water-Related Disasters)

#11: AWDO 2016

Figure 16: Steps Followed in Determining the Resilience Subindicators

E Exposure
Step 1: Basic data + V, Basic
standardization (0-1) Vulnerability

C,,Hard Coping
capacity

C, Soft Coping
capacity

Step 2: Determine Combined

joint score for E, V, C score (sum)

Step 3: Calculate Vulnerability
Vulnerability V

Resilience Res Resilience

Aood and windstorms

(FW)

Drought (D)

Storm Surge [
Coastal Flooding (C)

Population density,
urban and population
growth rates

Governance, poverty,
ODA, infant mortality,
deforestration

GDP, reservoir capacity

Population density,
urban and population
growth rates

Governance, poverty,
ODA, infant mortality,
agrcultural GDP

GDP, reservoir capacity

Population density,
population growth
rates, % are below 1om

Govemance, poverty,
ODA, deforestation,
infant mortality

GDP, paved road
density

Literacy, education, TV,
mobiles, economic
growth

Literacy, education, TV,
mobiles, economic
growth

Literacy, education,
TV, mobiles, economic
growth

Erw VB.., C. E., VB, C E; VB, C.

Vo (En VB, Ve (Es+VB.)* Vs (E+VB)*
(-CrdCrsd -GG 0-C/Coud

Res., = V., Res, =1}V, Res. = V.

Floods and Windstorms : Stomn surges and Coastal

Indicator Res,, DR Rk Sk R ‘ floods Indicator Res,

GDP = gross domestic product, m = meter, ODA = official development assistance.

Source: ADB.
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AU UAIUINTUNITHUAAINNTNURDINU (Resilience to Water-Related Disasters)

Storm
Flood and
Drought surge/Coastal KD5 Total KD5 Score KD5 Index
KD5 Windstorms
(0-5) (0-5) Flooding (Max 15) (Max 20) (1-5)
(0-5)
Thailand 2.5 2.1 3.3 7.9 10.6 2
Sum of Subindicators AWDO 2016 Overall KD5 Score
(0-20) (1-5)
0-7.2 1
7.2-11.2 2
11.2-15.2 3
15.2-19.2 a
19.2-20 5

#11: AWDO 2016
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Key Dimension 1: Household Water Security

Provision of safe water and sanitation for all people
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Key Dimension 1 a3udiuasiniianisaulnauilaa (Household Water Security)
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Key Dimension 1 a3udiuasiniianisaulnauilaa (Household Water Security)
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AN 2 AULUAIUNDLATEFNA

Key Dimension 2: Economic Water Security

KD2 Measures the productive use of water to sustain economic

growth in food production, industry and energy sectors
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Industrial Water Productivity

($ million/km?) ($ million/km?3)

E 2 1 1 <2,100

E 2 2 100-200 1.5-3 : 2 100-5,500
3 200-350 1-15

E 4 4 350-1,000 0.5-1 = 3,500-20,000
5 >1,000 <0.5 A 20,000-50,000

- E 5 550,000
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Water productivity in each scenario: usd/cum
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AUN 3 ADTNUUAIUIENASULL DS

Key Dimension 3: Urban Water Security

To describe progress countries are making to provide
better urban water services and management in order to

develop vibrant, livable cities and towns
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Key Dimension 3 A71uduAsna1%5ULlee (Urban Water Security)
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Key Dimension 4: Environmental Water Security

Country’s ability to develop and manage river basins, and

sustain ecosystems services
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Theme 1 Catchment Disturbance
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Cropland Impervious Surfaces Livestock Density Wetland Disconnectivity

- . (Vorosmarty et al., 2010)
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Hydrological alteration

Number of months

Disturbed Flow exceeds
* +/-20% Natural Flow

[ ] o

[ o-2

. -4

N -

-

N :-o

I o2

Percent Area in Country
. «withflow exceedances
+/- 20% Natural Flow

0
-0«
B 2040
40-60%
60-80%

I - s0%

Frequency that monthly “observed” flow
is >20% different from “natural” flow

Proportion of country where this
difference occurs one month per year

(Warszawski et al., 2013)
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AMUN 5 ATNUUAIUINIUNISHUAIIINAYNURIINUA
Key Dimension 5: Resilience to Water-Related

Disasters

Capacity of a country to cope with and recover rom

impacts of water related disasters
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Exposure

Population Density @ Urban Growth Rate fPopulation Growth Rate || Population proportion
living in area below 5

meters

[ Province [ Province [ Province

Value (population/km?) Value (%) Value (%)
2 -0.106 § o030
-0.074
142 0.559 0.27
0.665
g B 3,623 0.742 i 21
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Vulnerability

Infant mortality rate / . |
Deforestation Rate Agricultural part of GPP

[ Province

Value (Infant mortality rate
l 1.40 /1,000 births)
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3.18
W 5811
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Hard coping capacity

[ Province
Value (Baht/km?)
P O
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Potential Investment Reservoir Capacity Infrastructure
Density per Area (paved road density)
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Soft coping capacity

Information (mobile) GPP per ig?ga growth
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Water governance framework OECD

Water
governance

Source: framework of good water

governance principles (OECD 2015)
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1. nanuszanSwua (Effectiveness)
Capacity
Policy coherent
Appropriate scales within basin systems
2. nanuszd@nsnn (Efficiency)
Trade-offs across users, rural and urban, generations
Stakeholders’ engagement
3. wé’nmslilﬁm?ia‘lau,azmwgnﬁ'u (Trust& engagement)
Data & Information
Regulatory

Innovative governance
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nann1saIAy 3 Usens

I
1 Transparency
1 Policy Relevant

1 Place-Scopes-Scales
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AMANYAzEIAYaIRUIBIANTS lUBauLaTLIA§HYE

adjusted from Watershed Management Approaches, Policies and Operations:

JaULYRAULIA maunquﬁuﬁ andwazaswyUn ﬁﬁwﬁug'mﬁ ALUUNITIANTS
(m3.n3.) ﬂquﬁuﬁ AMNUALLA

ﬁu‘ﬁ‘ﬁnﬁéﬂﬁﬂ 0.05-0.50 ANANIN Eimqﬂﬂa/ﬁmﬁu N19LdRLE -6
YUIALAN
(Micro-watershed)
ﬁui”iﬁwﬂ@:uﬁﬂéaﬂ 1-10 NN aUn.-9Ansvioedin ﬂﬂiﬁﬂﬁg%a:}lﬁ'lﬂ'ﬁ{]}ﬂﬂ’li
(Sub-watershed) BUUNFNNE
ajmfﬂ—zlmmﬁn 10-100 Unnang aUN.-NAENIE ANSANABALUULHAT
(Watershed) fiRn
@:N‘li"]ﬂ‘]?ﬂ 100-1,000 wael voefin-9inin-a1a Lmugimmiajuﬁ']
(Sub-basin)
q:mfwu'm‘lmy' 1000-10000 wagNIn 33-Na853 LLN%ysmmiﬁjuﬁﬂ
(Basin)
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KD1 and KD3
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v oA Aa a
KD2 AUUNLAUDLINULEN
° AMSLPUILNBNITNDINE
* AI5NASUIUSUIUUINUIRNNLUUITE UL LN A

(International river)

° ANSNANSUIAIMNLUAIATUAIAL LU VLU EY VUL DTN
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KD4 - Environment

°* AITNAITUILNAIUNDUS UBALALDINLNLT D7 LAaIU
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Ando (Environmental Water Security) 394A759¢
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KD5
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