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Executive Summary

1. Introduction

Water resources are the core of sustainable development. Inter linkages among
these resources reach far beyond its socioeconomic and environmental issues. Climate
change is one of the main critical challenges which policies and actions at the core of
sustainable development can be strengthened or weakened through these natural
resources. A number of researches claimed that there are various negative impacts of
climate change on freshwater systems, water demand, water-related disasters resulting in
a huge toll on human health and well-being and coming at a large financial cost,
including a sizable loss of socio-economic activity. In last decades, Thailand has
continued to face major global and internal changes that may either pose threats or
provide opportunities for the country’s development.

To address these issues, Thailand should be emphasized in research and
development that lead to improve the quality of life; support economic growth; and
protect and restore natural resources and the environment intensified by climate
change. The Twelfth National Economic and Social Development Plan (2017-2021)
realizes the importance of natural resources and environment and establish natural
resources security and enhanced quality of environment as key strategies and they are
among six national strategy. The most relevant strategy to water is Strategy 4. To support
the government effort to drive Thailand to be a developed country, the project
proposed 11 high-priority research projects to fill some main parts of policy and
knowledge gaps as follows:

(1) Study of water pricing measures for users from different sectors according to
Water Act

(2) Study of creating platform for water and environmental development and
digital transformation

(3) Communication research on water and environment

(4) New urban water design, IWA

(5) Seasonal water forecast

(6) Study of the impacts of forestation on stream flow and sediment

(7) Review of new flood forecasting (using smart technology, Al, and satellite)



(8) Assessment of impact and damage for disaster risk management and climate

change

(9) Identification of non-point source for improved estimation of water pollution

and elimination at source

(10) Water planning under Nexus and SGDs

(11) Review study of water governance for water and environmental projects.

2. Objectives

1.
2.

To collect data and to synthesize the water resources management

To identify Strategic Research Issue (SRI) of water resources focusing on the
need of Office of the National Water Resources (ONWR) which has an MOU
with Thailand Research Fund (TRF)

To encourage collaboration across water agencies involving water

management in the country.

3. Methodology

The methods of this project can be classified as follow;

1)

To collect data and information, and synthesize the research status of
climate change, water resources, land use, environmental issues from the
main sources of Thailand Research Fund (TRF) and National Research Council
of Thailand(NRCT)including fieldtrip of international water resources
management

To formulate a roadmap of this SRI with the definition, target, framework,
and evaluation index

To analyze the strength, weakness, and opportunity of water resources
research

To collect the name list of expert in each field related to SRI3

To collect the secondary data by using questionnaire and interview each
stakeholder, such as governmental side, private sector, academic organization
and the other related respondents. This surveyed data is synthesized,
prioritized, and recommended to each group again.

To set three workshops for collection water-research-related opinion research

topics as follow



6.1)
6.2)

6.3)

the first workshop: link between research scope and 4G strategy
the second workshop: water-related research topics with linkage with
national strategy

the third workshop: scope of work and management format of SRI

7) To synthesize and conclude the research topics from the collected data and

information of expert interview, questionnaire survey, workshop, and dialogue

meeting to meet the development targets.

8) To formulate roadmap and recommendation for how to set management

format, manager condition, job description, and SRI requirement such as

database, research methodology, budget to meet the SRI targets of Thailand

research fund.

4. Conclusion

4.1) Main International research topics are sustainable development, water

security, and Water-Food-Energy security and nexus.

4.2) Main internal research topics in for Thailand are divided in 6 issues

including water management in rural area, water management in urban

area, water for development and for increased productivity, water for

environment, water management system for crisis, water governance to

support the national water resources management strategy.

4.3)  Water situation in Thailand provide pictures of overall water use, water

supply, water-relate disaster and water quality.

4.4) Research recommendation for TRF to support national water resources

management: required research topics and project list are provided.

5. Recommendation

5.1 Six research issues are recommended as follows;

521
522
523
524
525
526

water management in rural area

water management in urban area

water for development and for increased productivity
water for environment

water management system for crisis

water governance



5.2 Eleven projects are listed below:

521

522

523

524

525

526

527

5238

529

5.2.10
5211

Study of water pricing measures for users from different sectors
according to Water Ac

Study of creating platform for water and environmental development
and digital transformation

Communication research on water and environment

New urban water design, IWA

Seasonal water forecast

Study of the impacts of forestation on stream flow and sediment
Review of new flood forecasting (using smart technology, Al, and
satellite)

Assessment of impact and damasge for disaster risk management and
climate change

Identification of non-point source for improved estimation of water
pollution and elimination at source

Water planning under Nexus and SGDs

Review study of water governance for water and environmental

projects.
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Nowadays, the socio-economic development of Thailand is increasing;
however, at the same time, natural resources especially water, land use and
environment are also needed and consumed to meet that developing demand.
For the water issue, the international and domestic researches greatly reported that
there are climate change impacts on water resources in various aspects for example
water supply quantity, water demand, and water-related disaster, i.e. flood and drought,
and water quality.

From the last decades, Thailand is doing a number of studies for climate
change impacts; however, it seems to be that the speed of research production is slower
than speed of change or need of Thailand development. Thailand therefore needs basic
and applied research projects that support the attempt of the government to drive
Thailand toward a developed country. The road map of strategic research issues could
be used as a framework to develop mitigation and adaptation measures for climate

change and as driving force to develop the nation to the desired direction.



The objectives of this study are to collect data and to synthesize the water
resources management, to identify Strategic Research Issue (SRI) of water resources
focusing on the need of Office of the National Water Resources (ONWR) which has an
MOU with Thailand Research Fund (TRF), and to encourage collaboration across water
agencies involving water management in the country.

Key findings from the study are (1) the main global trends of the development in
the world are sustainable and water security; (2) in this study, we propose 6 issues for
SRl including water management in rural area, water management in urban area, water
for development and for increased productivity, water for environment, water
management system for crisis, water governance to support the national water resources
management strategy; (3) in Thailand, water resources related research issues are
centered on water supply, water demand, water-related disaster and water quality;
(4) a set of 11 recommended projects proposed to TRF are as follows:

(1) Study of water pricing measures for users from different sectors according to
Water Act (2) Study of creating platform for water and environmental development and
digital transformation (3) Communication research on water and environment
(4) New urban water design, IWA (5) Seasonal water forecast (6) Study of the impacts of
forestation on stream flow and sediment (7) Review of new flood forecasting (using
smart technology, Al, and satellite) (8) Assessment of impact and damage for disaster risk
management and climate change (9) Identification of non-point source for improved
estimation of water pollution and elimination at source (10) Water planning under Nexus

and SGDs (11) Review study of water governance for water and environmental projects.
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- Climate change and variability

- Demography
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A15199 2.1-2 Angn1nlun1sWaILIEIUIN AN YL ALLAL

% de w ¢ o - | Gwansléiuna | Guahilasiaundy
v . 2 UFuauhinninu | Usanadinainsed .
TUE/auuN Tuthatu a1 Gl TN
’ (GRTRITRY) (& av.u.A) '
(& av.aA) (& av.u.A)

01 anaziu 15,802.76 1,089.16 245 72251
02 lug (wile) 6,726.30 554.45 27.16 367.80
02 Tv4 (Ba) 209,015.28 5,198.79 325.05 3,448.69
03 nn 16,572.24 2,061.71 59.70 1,367.66
04 % 198,629.00 4,240.55 41390 2,813.03
05 ya 280,976.32 5,619.43 364.13 3,727.72
06 Vs 71,659.08 8,241.73 289.66 5,467.26
07 19 13,790.97 977.77 43.39 648.61
08 8y 12,586.73 3,173.52 187.40 2,105.20
09 Uu 44,652.60 8,269.85 110.09 548591
10 WInszen 18,948.78 10,892.30 325.05 7,225.55
11 dzunn3s 31,832.04 12,440.96 25.06 8,252.87
12 Uhdn 33960.27 1,571.32 145.35 1,042.36
13 13U 4,400.34 12,368.26 317.01 8,204.65
14 wiinaed 35,488.54 12,166.49 219.27 8,070.80
15 UT13uy3 11,077.57 1,018.85 34.64 67587
16 U9Uzng 6,690.52 2,047.77 47.20 1,358.42
17 Tnwaany 8,780.14 1,694.59 19.49 1,124.13
18 ma’ﬂwmmﬁuaaﬂ 12,164.43 2,178.14 114.82 1,444.90
19 LW“Uﬁ‘lﬁ 6,277.89 389.03 15.66 258.07
20 ma’ﬂwmmﬁum 6,362.68 423.09 28.41 280.66
21 mﬂiéfé"hmﬁu@@ﬂ 21,859.11 1,72791 108.20 1,146.23
22 i 13,394.68 1,516.31 4596 1,005.87
23 Neladnuaavan 10,005.08 911.12 95.92 604.40
24 Yamil 1,762.18 340.99 28.09 226.20
25 mﬂiéf?ﬁmﬁum 38,544.30 1,695.35 107.61 1,124.64
374 1,131,959.84 102,809.45 3,500.67 68,200.00
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a % 1 % iaa | < go’ 1 13 ¢
MA1919N 2.1-3 Iﬂi\?ﬂqﬁwwu’]LLWaﬂuqmuqﬂiﬁﬁgmuﬂ')’m‘q@%ﬁLﬂ‘Uu’]lﬂﬂﬂfJ'] 100 aWUQﬂU’]ﬂﬂLN@i
uiisuthaly Bananhin | sesufuin | #uiiRads | anagdraiud @ ava) |aansnliew| desds
Srafiuti (m5.03)  |ihenafiuthiund @swn) (as.nu) Fiszdiu Waulé Ao a2a59
(&7 av.a) wAuinun WGuamhv| (wa)
Aamile
1. giina 26,386 5,716.00 | +260.00 316.00 13,462.00 9,662.00 1.69 2507
2. AR 13,130 5,722.00 | +162.00 260.00 9,510.00 6,660.00 1.16 2514
3. fau 2,700 562.00 | +285.00 19.00 106.00 102.00 0.18 2515
4. uaiang 285 46.90 | +352.50 12.30 108.55 92.74 1.98 2526
5. wi¥panysoiva 1,280 331.00 | +396.50 16.00 265.00 243.00 0.73 2528
6. WINIIYANTIT 569 202.00 | +385.00 11.80 263.00 249.00 1.23 2534
7. wtloangauau 4,254 1,522.00 | +130.00 61.39 939.00 896.00 0.59 2552
8. famaun 1,275 245.00 | +350.20 12.68 170.00 164.00 0.67 2553
saunawile 8 lasens 709.17 24,823.55 18,068.74
AANAane
9. nIzLden 1,200 348.00 +87.00 35.00 240.00 200.00 0.57 2524
10. ViuLaan 534 145.00 | +155.00 19.00 160.00 143.00 0.99 2531
11. thdnwaans 10,388 2,459.00 +42.00 148.75 960.00 957.00 0.39 2542
52Un1ANA19 3 TAseaNs 202.75 1,360.00 1,300.00
AManzdusandeauile
12. ﬁwa 297 133.00 | +284.00 21.65 166.00 156.00 1.17 2508
13. guasail 12,000 2,526.00 | +182.00 410.00 2,431.00 1,850.00 0.73 2509
14. &1 5,960 2,389.00 | +162.00 240.00 1,980.00 1,880.00 0.79 2512
15. 81nzABY 1,430 275.00 | +277.00 37.00 314.00 291.00 1.06 2512
16. BINTTLNWAS 807 177.00 | +263.00 13.10 110.00 109.00 0.62 2513
17. @5uss 2,097 1,693.00 | +142.20 288.00 1,966.00 1,135.00 0.67 2514
18. 9u1nTal 545 161.00 | +759.00 12.00 164.00 127.00 0.79 2515
19. ﬁwgu 1,100 454.00 | +185.00 85.00 520.00 477.00 1.05 2516
20. yauu 454 100.00 | +221.00 12.75 141.00 134.00 1.34 2523
21. Wenang 666 172.00 | +201.00 32.00 135.00 128.00 0.74 2527
22. arUansud 487 47.70 |  +256.50 10.40 98.00 91.00 1.91 2531
23, §1UN9509 453 59.00 | +240.00 12.75 121.00 118.00 2.00 2534
24. dnya 117,000 | 24,000.00 [ +108.00 17.00 114.30 44.50 - 2537
25. auay 601 213.00 | +227.00 29.50 275.00 268.00 1.26 2539
26. thenuaay 1,310 311.00 | +169.50 35.20 102.00 102.00 0.33 2542
27. dhevhun 53,184 9,190.70 | +115.00 18.10 115.62 115.62 - 2547
srunanziueanidaauniie 16 1asens 1,274.45 8,752.92 7,026.12
AAnzIuan
28. LAINTEIU 2,210 898.00 +99.00 46.50 710.00 643.00 0.72 2509
29. Us g3 2,029 457.00 +55.00 36.20 391.00 373.00 0.82 2521
30. AIUASUNS 10,880 4,703.00 | +180.00 419.00 17,745.00 7,480.00 1.59 2523
31. 2%51aansal 3,720 5,519.00 | +155.00 388.00 8,860.00 5,848.00 1.06 2527
saunanziunn 4 1asInis 889.70 27,706.00 14,344.00
Aanzdusen
32, UNINTY 130 45.00 +30.00 15.77 117.00 105.00 2.33 2517
33, viueslalva 408 216.00 +45.00 22.89 164.00 150.00 0.69 2536
34. Aaesddn 976 303.00 +63.10 45.40 420.00 390.00 1.29 2544
35. UANIUTINITYA 194 324.00 | +110.00 4.94 224.00 220.00 0.68 2548
36. Uszuas 603 284.00 +35.00 39.44 248.00 228.00 0.80 2548
suNIANEIUBRN 5 1ASINIS 128.44 1,173.00 1,093.00
nald
37. U19an 2,080 1,564.00 | +115.00 50.90 1,454.00 1,194.00 0.76 2524
38. Jvwusza 1,435 2,623.00 +95.00 165.00 5,639.00 4,287.00 1.63 2530
sunald 2 Taseans 215.90 7,093.00 5,481.00
sauvaUszma 38 Tasems 3,420.41 70,908.47 47,312.86
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A1919% 2.1-5 dtaan i nualugasgIuaun MU UL AN A

duigaunmiin’ midey A inausifnvungegn” ANANISULS
e Uszinnganmihmunisldussleul
a0f | Uszanm | Uszan | Useam | Ussanm | Ussian
1 2 3 q 5

1.3 nduuazsa (Colour, Odour - - 5 5 o 5 -
and Taste)
2.90unqil (Temperature) ONGY - 5 5 5 5 -

EREREG!
3.audunsauazeng (pH) - - 0] 5-9 5-9 5-9 -
4.99nTauavans (DO)” 1n./a. P20 5 6.0 4.0 2.0 -
5.0lef (BOD) un/a. | P80 5 1.5 2.0 4.0 -
6.LL'UﬂﬁL%SﬂfjﬂiﬂﬁW@%MﬂzﬂMuﬂ Wudw/ | P8O 5 5,000 | 20,000 - -
(Total Coliform Bacteria) 100 ua.
7.uupfienguilrealadnesy Wudw/ | P80 5 1,000 4,000 - -
(Fecal Coliform Bateria) 100 wa.
8.luwsmn (NO,) lunihglulpsiau un./a. - 5 5.0 -
9.woulutily (NH,) Tuniae un./a. - 5 0.5 -
Tulpsiau
10.7luea (Phenols) un./a. - 5 0.005 -
11.m990a9 (Cu) un./a. - i} 0.1 -
12.detia (Ni) un./a. - 5 0.1 -
13.uu9n13a (Mn) un./a. - 5 1.0 -
14.&ngd (Zn) un./a. - 5 1.0 -
15.upaLily (Cd) un./a. - 5 0.005* -

0.05**
16 1lpsidenadagng1indun un./a. - 5 0.05 -
(Cr Hexavalent)
17.92% (Pb) un./a. - ] 0.05 -
18.Jsomiinun (Total Hg) un./a. - § 0.002 -
19.a@713%u (As) un./a. - 5 0.01 -
20.le1lug (Cyanide) un./a. - 5 0.005 -
21 . AusiunnInwssa(Radioactivity) LuALAa - 5
-A53duean (Alpha) \58/a. 0.1 -
-A59ELUMN (Beta) 1.0
22 ansainfimgiiauasdriviion un./a. - 5 0.05 -
AReR MR (Total
OrganochlorinePesticides)
23579 (DDT) lalpsnsu/ | - 5 1.0 -
a.
24 Jevdvtauean (Alpha-BHO) | lulasniu/ | - 5 0.02 -
a.
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26.9an3u (Aldrin) lalasnsw/ | - 5 0.1 -
a.
27 1sUmpaesuasieUnranaleon | lulasnsu/ | - 5 0.2 -
lon a.
(Heptachor&Heptachlorepoxide)
28.19Un31 (Andrin) lulasnsw/ | - 5 lyiausansianulaniy -
a. Fsnsreaeuiitivun

1/ o 1 1 % dl o U 1 % dl b4
wewg - mvueessgangluwraainussiani 2-4 dmsuuraninysziani 1R duluang

555UV wazwrasdusELang 5 lufuuaan

2/ ¢ °
A1 DO \Junaudiunnsgusingn

5 Wuldmusssuud
5’ gaumnniveninefedliginitgaminusssumAiy 3 ssrwaided
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JUT 2.1-15 anueslesvesuwnasiilauafiviidwasionunmiiuagsviaun1mi i ites
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MmAgtestunislduniiofanssusneg loun nislddnieadlna-uslaa nislduiiogaainnssy

LAZNNS IUMNDNNSNBATTIDTUIINITIATIZN AR 9T

1) nislHiuiiseulnn-uslan

nsldiniegulan-uslandsziliulaglddayadnuiuseyinslulniazuaniun

wAvaRuiudnsnsldiiseauieTu lngussanudnsinisldiluwnmauiamiiu 120 ns/

AL/3U wardnsnsidiiuenuameauIawiiu 60 ans/aw/u USinanisldduiiegulna-usian

agulanannsnei 2.1-6 fsil

M1319% 2.1-6 asun1sldiieallna-uslnausa

¥

9
v

vauunluyet 2547-2556

Ysuamslddniegulna-uslna (druav.aA)

sﬁ’a/'sjuﬁw

2547 2548 2549 2550 2551 2552 2553 2554 2555 2556
01 @agiy 16.04 16.56 16.88 16.96 17.09 16.37 16.54 16.25 16.25 16.43
02 1v4 174.06 | 174.49 | 17532 | 175.74 | 17628 | 173.68 | 17524 | 16349 | 176.23 | 175.10
03 NN 20.34 | 2047 | 2051 | 2055 | 20.62 | 1991 | 20.14 | 19.23 | 20.01 | 19.51
04 3 17054 | 171.11 | 17155 | 171.71 | 172.09 | 172.06 | 172.63 | 171.90 | 173.81 | 17345
05 ya 26291 | 263.93 | 266.63 | 266.56 | 26754 | 266.82 | 264.94 | 264.05 | 266.90 | 265.74
06 Ua 7052 | 7111 | 7152 | 7156 | 7193 | 71.00 | 7140 | 67.12 | 71.84 | 7178
07 34 2358 | 2354 | 2357 | 2350 | 2346 | 2292 | 2336 | 21.34 | 2334 | 2297
08 g 55.73 55.79 56.16 56.08 | 56.03 55.39 55.37 53.90 55.48 55.29
09 W 65.56 65.35 65.39 65.16 65.02 64.69 64.64 61.48 64.37 64.82
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M5197 2.1-6 agUnsliiuiteguina-uilnausazguninluragl 2547-2556(d0)

9

Ysuamslddniegulna-uslna (druav.aA)

s¥a/gatin

2547 2548 2549 2550 2551 2552 2553 2554 2555 2556
10 19IM5z87 849.44 | 855.06 | 862.23 | 856.37 | 868.36 | 875.26 | 875.05 | 850.34 | 961.01 | 915.08
11 a¥uwnn3a 11.66 11.66 11.67 11.67 11.67 11.66 11.75 11.76 11.80 11.82
12 Uhdn 45.13 45.46 45.86 46.05 46.27 45.84 46.35 4a6.47 46.80 47.02
13 AU 84.63 85.48 86.30 86.79 87.28 87.70 88.20 87.19 89.21 89.85
14 W3inang 50.11 50.61 51.19 51.29 51.06 50.77 51.09 49.70 51.44 51.76
15 ﬂiﬁ?}uq? 24.34 24.48 24.62 24.59 24.78 24.65 24.85 25.00 25.21 25.36
16 U19UgNg 56.89 58.20 59.34 60.10 60.82 61.64 62.43 63.19 64.11 64.88
17 Tnuaend 8.10 8.14 8.19 8.22 8.19 8.32 8.22 8.26 8.32 8.37
18 MeilmzianyTueen 55.19 56.18 57.28 57.88 58.62 59.28 58.29 58.04 58.28 61.61
19 L‘W?ﬁ‘tﬁ 16.53 16.75 16.87 16.93 17.06 17.14 17.24 17.32 17.46 17.60

20 efmzians Tuan 12.20 12.32 12.43 12.50 12.61 12.62 12.73 13.23 13.36 12.43

21 maléilweTuoen 10591 | 10498 | 105.75 | 106.24 | 105.93 | 10591 | 106.73 | 107.82 | 110.56 | 113.04

22 91U 30.22 30.54 30.90 31.16 31.52 31.76 32.02 31.86 3252 32.76
23 NgiaaEudIvan 43.75 45.21 4558 4577 45.05 45.28 45.64 4593 46.26 47.56
24 Jnmnil 13.62 13.76 13.86 13.90 13.93 13.63 13.80 13.93 14.09 14.20
25 maléilwe Tuan 471.73 48.17 48.49 48.82 49.21 49.36 49.45 49.50 49.70 49.91
3 2314.70 | 2329.36 | 2348.09 | 2346.11 | 2362.42 | 2363.64 | 2368.09 | 2318.29 | 2468.33 | 2428.35

nnsUseiiumsidiiegulna-usiaa Tl 2556 wudluiuinguguuna 25 quun

1%
1 o 1%

mhnsEnwimslduninegulan-uslnasiy 2428.35 a1u au.a/U Feguidnszendnigldin

q

geaawiiy 915.08 a1 au.u/U sesaunAeguiyainigldun 265.754 a1 aua/l dui

=

Touaad  dnslduniegulna-uslaatdeeiianwindu  8.37 @1 avu/A UN 2123

Y
v
1 o

wanawwiluwazdndrunsldungulna-uslnausazguuilugnl 2547-2556 Feaziiuingns

9

nslddieaUlne-uslnalinisiulafeuteasiuseann 0.56% st
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aslaiidaadlna-us1na
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N
2000 . . . . . . . .
1500
1000
500
, 0 B H BN EEHNBR

2547 2548 2549 2550 2551 2552 2553 2554 2555 2556
W.A.

suansiaiin (@ au.u)

Hl N2 B3 N4 NS H6E7 HSEHO HIO N1l W12 W13 W14 w15 w16 W17 W18 W19 W20 m21 W22 W23 W24 m25

Ui 2.1-16 wulifnazdndiunsliirgulnauilnausazguuilugig 2547-2556

2) mslhiuilognaInnssy
nsldiiiegnamnssulsziiulaglddeyadnuiulssnugnainnssuudazUsean

IUIUTEIveAazUsEINNIINAUEnsINsIdUnseu s TuUSInamslduieana s sy

agulanannsned 2.1-7 sl

M1319% 2.1-7 asunisldiiieanamvnssuusasguunlugial 2549-2558

. % Ysunaunnsidiniteanamnssu (@uau.a)
sa/guti E

b 2549 2550 2551 2552 2553 2554 2555 2556 2557 2558
01 anaziu 5.27 5.43 5.55 5.60 5.85 594 5.98 6.06 6.21 6.21
02 o 53.30 54.12 54.58 56.29 58.62 60.95 61.12 61.73 62.34 62.54
03 NN 6.89 7.06 7.26 7.32 8.12 8.31 8.37 8.46 8.48 8.50
04 g 128.78 | 135.01 | 136.31 | 136.83 | 138.81 | 141.08 | 141.23 | 142.14 | 142.69 | 142.79
05 ya 150.72 | 156.71 | 162.70 | 168.68 | 174.67 | 180.66 | 187.87 | 195.08 | 202.30 | 209.51
06 Ua 41.99 42.08 42.69 42.81 43.74 43.93 44.04 44.28 44.50 44.54
07 9 23.29 24.52 25.74 2697 28.19 29.42 30.97 32.51 34.06 35.60
08 gy 19.53 20.33 21.13 21.92 2272 23.52 24.48 25.45 26.41 27.38
09 Uy 26.39 26.60 27.05 27.28 29.31 29.83 30.48 31.12 32.04 32.10
10 @INTTEN 367.01 | 384.17 | 401.32 | 418.48 | 435.63 | 452.79 | 475.08 | 497.37 | 519.66 | 541.95
11 g2unnss 2.88 3.03 3.17 3.32 3.46 3.61 3.79 397 4.16 4.34
12 Undn 80.95 85.60 90.26 94.91 99.57 | 104.22 | 11042 | 116.61 | 122.81 | 129.00
13 yindu 18398 | 197.08 | 210.19 | 22329 | 236.40 | 249.50 | 267.34 | 285.19 | 303.03 | 320.88
14 wiingao3 81.85 86.67 91.49 96.32 | 101.14 | 10596 | 112.22 | 118.48 | 124.74 | 131.00
15 Uiﬁu‘q‘% 45.56 49.30 53.03 56.77 60.50 64.24 69.54 74.84 80.14 85.44
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M19199 2.1-7 asunisidiniiegnavinssuusazguuntugial 2549-2558(s9)

o . x Uunumsldinieanaunssy (Guaus.A)
IUE/UUN -

' 2549 2550 2551 2552 2553 2554 2555 2556 2557 2558
16 U9Uena 67.86 71.19 74.51 77.84 81.16 84.49 88.69 92.89 97.09 | 101.29
17 Tnwaay q4.37 4.56 4.58 4.59 4.78 5.39 5.38 5.39 5.40 5.40
18 mwiﬁwmamxi’uaan 124.16 | 13253 | 14090 | 149.28 | 157.65 | 166.02 | 177.43 | 188.84 | 200.24 | 211.65
19 LW”UTLS 1791 19.53 21.15 22.78 24.40 26.02 28.41 30.79 33.18 35.56
20 ‘maﬁjwmamﬁumn 35.62 36.14 36.82 39.38 39.54 39.76 39.77 39.82 40.26 40.27
21 mﬂ’lé’ﬁﬂqm’s’uaaﬂ 51.11 54.65 58.20 61.74 65.29 68.83 73.62 78.42 83.21 88.01
22 At 16.04 16.18 16.29 16.44 16.66 16.75 16.77 16.88 16.92 16.93
23 Nead@uavan 40.37 4091 41.46 41.71 42.09 42.18 42.07 43.35 43.40 43.45
24 damndl 3.84 3.89 3.87 3.85 3.87 3.90 391 4.12 4.12 4.12
25 nWﬂTGTE'mei'umn 50.40 51.28 51.63 52.76 55.19 55.40 55.43 55.70 55.79 55.84
374 1630.07|1708.56|1781.89|1857.13|1937.38|2012.71|2104.40|2199.48 | 2293.17 | 2384.30

[
1 1 o o

M sUseiunsiddniegnavinssdlull 2558 wudnluiuiinguquuana 25 quiun

9 q
1% 1%

fivansdnuniinisldiiilegaaimnssusiy 2,384.30 d1 av.a/D Ssquiidmszendinnsléi
asaaiiy 541,95 &1 av.a/d sesasndeguvinduiinnslddn 320.88 d1u aua/d duih
Pooniifnslddninitegramnssutiosfianwintu 4.12 S ava/A 3U7 2.1-24 uanauualii
wazdndrunisliiniiegrannnssuusazguinluraed  2549-2558 Faasuindnsnisldih

\egnavnssuiimsiiulnetgeaiilossyann 1.69% set

msldiniaansviassy
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Usnansizhin (@u av.a)

500

Hl N2 E3 N4 ESEH6E7 HE N9 HI0O W11l M12 W13 W14 w15 W16 W17 W18 M19 W20 W21 W22 W23 W24 m25

3UN 2.1-17 wunliluuazdndiumsiddniiegnavnssuusiazauuiluyiel 2549-2558
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3) mslduilonsinwns
nsldiniensnuasssdulaslidayaiuiinainuaslusasueniumsadseniu
Faliasrzdnudszinnlasenisvatseniuaieg Uunanistddnienisinuasagulae
13971 2-8 nnsUssdiunslidifionininunslul 2558 nudlufiufinguguiie 25 du
fivnsnuniinislidiienainuns 91,582.79 &1 auu/ Ssguihyaiinsliingegauinty
19,294.28 &1 av.u./A sesasnfoguiinislith 13,729.87 & avw/A quihiieanidinisld
hiflensinumstiosfiaaivinty 51.25 &1 aus /A sUTt 2.1-18 wamsuwTdunasdadiumsliih

Weonsinuasuaavquinlugiel 2549-2554 Feagiiuingnsinislduiionisinunslufiuualiy

nsiudunseanateddaauiilosainanngrilsasiuin1sinynsi9n

[

ANYING

Y

Ul 2.1-18

971379158 lad1n5 R uInveanisidd I ionIsineasatulsa i ula v AL UTE 199 29Y

2509-2550  uay 2555-2558 ladnsnisliunadelurislndegeliuningrsliusnuseunan

15.85% (d@runiladunisaaususoulauisniuiniluriuiaisanani)

M1319% 2.1-8 asunslduiitenisinunsusiazauinlugiel 2549-2558

sita/duta Usinamsiiuitensinens Guau.aA)

' 2549 2550 2551 2552 2553 2554 2555 2556 2557 2558
01 a&aziu 378.88 384.19 381.80 347.09 349.31 351.45 428.60 408.60 418.60 414.90
02 a9 9548.30 | 9682.17 | 9621.95 | 9268.85 | 9356.45 | 9442.58 |10801.49|10297.36|10549.28| 10456.19
03 NN 840.79 852.58 847.28 700.00 705.23 710.25 951.14 906.75 928.93 920.74
04 12537.73(12713.51(12634.44|12094.88 |12223.75|12351.70|14183.27|13521.31|13852.09 | 13729.87
05 ya 17618.99|17866.02 | 17754.90 | 17493.15|17659.01|17821.73(19931.43 {19001.20 | 19466.04 | 19294.28
06 U4 2630.28 | 2667.15 | 2650.57 | 2669.56 | 2696.24 | 2722.72 | 2975.49 | 2836.62 | 2906.02 | 2880.38
07 34 528.97 536.39 533.05 541.34 546.29 551.13 598.40 570.47 584.43 579.27
08 gy 4099.04 | 4156.51 | 4130.66 | 3634.89 | 3670.24 | 3705.15 | 4637.03 | 4420.61 | 4528.75 | 4488.79
09 U 5537.24 | 5614.87 | 5579.95 | 4849.16 | 4891.22 | 4932.40 | 6263.99 | 5971.64 | 6117.73 | 6063.75
10 1W@INs2EN 8829.97 | 8953.77 | 8898.08 | 7637.74 | 7708.44 | 7777.80 | 9988.88 | 9522.68 | 9755.64 | 9669.57
11 azunnsy 1725.67 | 1749.86 | 1738.98 | 1607.61 | 1624.16 | 1640.63 | 1952.16 | 1861.05 | 1906.57 | 1889.75
12 Uhén 3503.52 | 3552.64 | 3530.55 | 3130.25 | 3153.37 | 3176.23 | 3963.35 | 3778.38 | 3870.81 | 3836.65
13 yiNJu 5590.23 | 5668.61 | 5633.36 | 5299.33 | 5359.13 | 5418.82 | 6323.94 | 6028.79 | 6176.28 | 6121.78
14 wilnaeq 3801.15 | 3854.45 | 3830.47 | 4203.71 | 4263.67 | 4324.92 | 4300.04 | 4099.35 | 4199.64 | 4162.58
15 U’i?ﬁuiﬁ 1523.12 | 1544.48 | 1534.87 | 1731.61 | 1747.37 | 176296 | 1723.03 | 1642.61 | 1682.80 | 1667.95
16 U19UN4 1707.93 | 1731.88 | 1721.10 | 1685.86 | 1702.20 | 1718.25 | 1932.09 | 1841.92 | 1886.98 | 1870.33
17 Tnwaay 492.01 498.91 49581 637.74 | 643.69 649.66 556.59 | 530.61 543.59 538.79
18 ‘U’]EJEjQVI%LﬁE]Z’?UBBﬂ 519.46 526.74 523.46 806.35 819.08 832.14 587.63 560.21 573.91 568.85
19 L‘W‘?ﬁ‘q% 654.65 663.82 659.70 686.72 69393 701.07 740.57 706.00 123.27 716.89
20 ‘U’]EJEI]QVWLGE]Z’?‘UGW 300.07 304.28 302.39 323.84 328.14 332.50 339.46 323.61 331.53 328.61
21 mﬂﬂl(ﬁﬁjwi’uaaﬂ 45531 461.70 458.82 587.91 592.88 597.66 515.07 491.03 503.04 498.61
22 A 83.11 84.27 83.75 142.89 144.10 145.26 94.02 89.63 91.82 91.01
23 NERFEUAITAN 492.85 499.76 496.65 519.76 524.15 528.38 55753 53151 54451 539.71
24 Janndl 46.80 47.46 47.16 44.05 44.43 44.78 5294 50.47 51.71 51.25
25 ﬂ?ﬂiﬁﬁjﬂﬁ]:"fu&]ﬂ 184.73 187.32 186.16 246.10 248.18 250.18 208.98 199.23 204.10 202.30
374 83630.81 |84803.33|84275.90|80890.39 | 81694.66 | 82490.36 | 94607.11|90191.65|92398.07 | 91582.79
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3UN 2.1-18 wuliluuazdnadumslddniensinunsudazguuilugiel 2549-2558
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Tngnmsiuudrguinlulsemalnens 25 duihdvsuianslduniionsinyns
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o
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ludndrungeandmsunndudikazganinsununisiddniegnaimnssunazaulaauslan
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=

Juedranndadiunistduniieanamnssuwasnisinenstuliuuuulduiueuduiudnvos

¥
o a1 v a

msimwvesgunIluguiniaiunisuiavsenisinuas
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3) asuuualiinaaiunisalun

[%
o

dwsudvinldlunisasunmwurlduaniunisaiil (4959 gouNad LasAe
2560) Tundilaun

1) USunauelu Wvintaztiuieia Wudi@dneninyestinil

2) fiytuSunadeuu (Water Stock)

arnuinluen ol theuiieg)

Water Stock(WS)= GRRINCT T x100

lag WS veuspunaauldiasunUTinaisunasdldlumihudanuualiy
ANLYIALARUYBIL

WS waaneunguniay ldgauansalunissuileduaniunisaiuivain
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3) silanunweariiesuaalnld (Abstraction)

) 1B el
Abstraction =——2""" i x100

1B vadingna

Fanmuwildumuduiingg veslssnananslanagusialull (5Un 2.1-19 fis 2.1-23)

el sfndTAnade

Rhame e

RS

5UN 2.1-19 YSinamuuazyinaniving et
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LY dumaBnctsllAdn s Sunltei Wossard ihuea s soia e S EL r maiEn 63,000 4 aus

SUN 2.1-20 USunautnanuaawiad

Y

Usunain s tafinvivilszaane

180000
. 160000
3
3 140000
e
f; 120000
:g 100000
€ 80000
c 50000
c
g 40000
20000
0
2549 | 2550 2551 | 2552 | 2553 | 2554 | 2555 | 2556 | 2557 | 2558
m— e 22,330 | 19,074 28,000 | 28,650 | 26,953 | 28,000 | 28,000 | 29,147 | 28,142 | 24,033
m aeFVASSY| 2,898 | 3,046 3,192 | 3,338 | 3,488 | 3,635 | 3,824 | 4,016 | 4,206 | 4,395
 a$H3au 6,085 | 6,124 6,173 | 6,168 | 6211 | 6,214 | 6,226 @ 6,095 | 6,489 | 6,384
B A easATY | 100,298 101,704 101,071 105,238 | 106,271 | 107,292 113,461 108,166 | 110,812 | 109,834
— 2549 | 2550 2551 | 2552 | 2553 | 2554 | 2555 | 2556 | 2557 | 2558
----- ALads 142,469 | 142,469 142,469 | 142,469 | 142,469 | 142,469 142,469 142,469 142,469 142,469

3UN 2.1-21 YSinaunisiduisseina
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AL ELAE Manvaaiuihuna v

U 2.1-22 UsziiudSananiwiuyu (Water Stock)

120

Abstraction/Potential Water(%)

2553 2554 2555 2556 2557 2558

mmm Release/Inflow W ater use/Inflow
s Groundwater/Groundwater Potential = = == AVG_water use/ Inflow

= ===Prob0.2_water use/ Inflow  ceeeeee Prob0.8 water use/ Inflow

wnemey *awzanaiuivueng

JUT 2.1-23 dyilannuweliiearaedily (Abstraction) 18U

PNMsteyauazimayinlauansistieiu weaguanimuualdulasiail

aorunsalinusunasusedausmalugaeg 2549-2558 faade 1,536 . laglud

'
| o

2554 fidngean 1,842 wy. fladgad 2558 dA1vindu 1,251 uu. TVAunntdosun 4 I
(2548, 2552, 2557, 2558)
YSunaninvinsausauseinalugaed 2549-2558 daades 227,724 414 av.y. lagil

Angsan 272,236 &1u av.a. Tul 2554 waziladngat 2558 fleinfu 192,859 d1u au.l.

o

1Y

7 vintiossnn 4 T (2548, 2552, 2557, 2558) FadenndaiulSunamudian
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10U 2557 uagt 2558 (93,537 uag 77,905 au au.al.)

Umnanslddilusey 10 9 fuunlduuindy fdnedenisléiuviity 142,469 1y
au.. Tnefienmsldthgeanlud 2555 fauvinfu 151,511 1w av. Tnetfidmsldinanni
Aadsduau 8 I

ndeyatiinahanudazundsasUiinanisldh anfuiduiinunmsldiiaege
fifngeninUsanas 40,000 & vy, wansihdsdienuviaueauih Seliannsodnasailiy
fufinainuesueniunvalssniu wastgulnaunsdiuey negldiiguniainuasnssuenad

v 3 ~ vy oA
SN waL NS U9 NWAEID U

2.2 AMMW3UVUEAUNTIETUSTAUUIUNIBIA

wualdfunsiauiiassgianasdavlunatsUssinaldddadansiautogtadady
unBadu lnenasUszimaldasuinlunissgsgidimunenisimuiegisdadu (Sustainable
Development Goals: SDG) n1elé 2030 UN Agenda for Sustainable Development
Tawiiid1viane SDG 6 (water), 7 (energy), waz 2 (food security) Fiflaudenlosiunay
JudndidanuddgyduegreddunistuniousgrefiuszansnnuasUszdnsnaseniswau
at13d38u (Water-Enerey-Food Nexus) lnsulguissediuuseinanisdesiideds (1) nisunds
U3nsfiugiu nadndeinazein aueundeiin o1msfiddeaunin uasndauazeradadi
(2) wdnamveanslinineins sufanisannisgade nssdanislivinensiiduudes uay
MsLfiunEnn A Uag (3) AAAYBITEULTNAILAZAIINMANNMANENNITINN (Stephan
et al., 2018) F9v4 Asia Development Bank 577U Asia Pacific Water Forum Lalauatuifn
LLazﬁwmmsUisLﬁummﬁumﬁmﬁﬂﬁmamqwmsﬁa

Wnsnenswaundigediu (Sustainable Development Goals: SDG)

Uszinalnouazurundszmaldsiududndunisifielugidimunenisimundidedy
U A.A. 2030 UssL‘V]ﬂl‘waﬁﬂmsauﬂﬁmmi%’uLﬂ?{auLﬂmmsmiﬁwmﬁﬁaﬁu (Sustainable

Development Goals: SDG) lnefiwneniguussidulszsiu uasldioudmannisimsugianeiiios

o3

' '
(9 =

wndunanlunstuimdeaunisiiaugsdu Auseneumendmune 17 d1u duansluguil 2.2-1

A d A A

lagidmunensimunddun 6 iagnisasramanyseiuinasiinisdalviiiiuazaueunde

dmiunnau uagdnsuimsdInnisngadu
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NO . 0N | 600D QUALITY GENDER GLEAN WATER
POVERTY £ HUNGER HEALTH EDUCATION EQUALITY AND SANITATION

es
»

G00D JOBS AND INNOVATION AND 1 REDUCED | 1 RESPONSIBLE
ECONOMIC GROWTH INFRASTRUCTURE INEQUALITIES g CONSUMPTION

oA |1

1 PROTECT THE 1 LIFE BELOW 1 LIFE 1 PEAGE AND 1 PARTNERSHIPS

PLANET JUSTIGE FOR THE GOALS

@ e |k

i https://sustainabledevelopment.un.org

WATER ONLAND

U 2.2-1 Whmnemsiannfidadu (SDGs)

Tuln.a. 2560 Usenalngldsioanunsduindeudmnensiaunddduluseny
nan1snununsaiuausutvnenswauiidsulavaiasla (Thailand's  Voluntary
National Review on the Implementation of the 2030 Agenda for Sustainable
Development)(MFO, 2017) %Qﬂizl,wﬂlmlﬁuusmmwé’ﬂmwgﬁwmﬁamaz SDGs
fugmsenansund 20 U uazusuimuniaswgiauasdanuurerifadudl 12 (n.a. 2560-2564)
msiauaeldunuiaune aduil 12 10u 5 Yusnvesnistuindeugnsmansyd 20 T
(.71, 2560-2579) dn15UfTR Tnoflgnsenansyd 20 Uiduunuusiunudnvesmsimuussine
Tnelwiianusiuag ey wasdsdu Tuseeu Thailand's Voluntary National Review on the
Implementation of the 2030 Agenda for Sustainable Development Uw.f. 2561(MFO,

o '
A v A A

2018) Uszinalnelasisauluddnnaieldtnuneniswauingadun 6 Ussnaumestnuseasn

U dﬁl
U

1% ' '
o & =

61  ussaihmunenislinnaudiduifuiivase fouasiisafiannsondold
nelud we. 2573

6.2 ussguimnenislimnaudifegueunsfefine fisaazilusssy wazgAnisdudie
Tuilas

6.3 snazuama i Insanuafiwrianisisesuarannisudosansiniiuas Yagdunse
andndrudndeiildiunszurunisasadanils wasifiunisiinduuldlniilannielud

W.A. 2573

2-40



6.4 aravdnUsyiuinasiinslituardamihiidedu Weudladymnisvauaaui
6.5 nadniunisuimsdanisiuuuesdsnlunnsedu srudakiunisninusauiie
FENINARAUNILAILIzaNN g TuTN.A. 2573
6.6 Unilouariluylszuuiinaiifeitostuunaen saudanion Uil fufiduid usidn
Fudiuguh uasvziaaunelulng, 2563
6.6 a) VYIHANUTINTDIENINUTLNA Lazn1TatuayunIsEsuas19TnALEINNT0
TuAusemamdsianlufinssuasuunuiifsadestuiuazaventy amudsimuniadu
1h msvdmnde msldthedredivssaniam msdansiide walulaBnisinhnduanldlng
6.6 b) atuayunaziiuanuduuddunisiiduimvesyuruiieaduluniswau
nsdnnisiuazaueundie
Water-Energy-Food Nexus
p9AN1TanUszu@ (UN World Water Development Report, 2014) lgllauain i
wE wave s tulanudenlestuetneds thanduninensvdnlumssdedudmanuns
naoaralsnisndn ndsugniluldlunisdanaznsraeiainezeoms sndegray
nsguildfuanldlunisugnits uazuussuifududununs anudenlosdandnanusouansld
Feguit 2.2-2 msifiuauduasiiuin ndsnusareims aunsausgldlagendounanig
NEXUS Gaiduiuimsiiysannismsdanisuassssunfuiadiunindiuuuama W-E-F NEXUS

Juwwmeiiaduayunisildeunugiasugiadiden

Action Fields Finance Governance Innovation
Enabling
factors/

Society incentives

Accelerating access,

integrating the bottom m To promote:

of the pyramid Water . Weter] |
suppl . ater/energy
seczl:ie’y . secunty/ food security
" forall
Economy
Creating more ) Equitable &
with less /f sustainable
/ 4 growth
/ Resilient,
productive

Environment

Energy | environment

Investing to sustain 2
security J

ecaosystem services Nexus_
perspective

L

Urbanisation Population growth Climate change
Global trends

4

(ﬁuﬂz In Focus: Water, Energy, Food NEXUS - Report,
https://climatecommercial.wordpress.com/2011/11/09/in-focus-water-energy-food-
NEXUS-report/)

Uil 2.2-2 uunAnuazarandenlosues WATER, ENERGY AND FOOD NEXUS
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29ANISANUTLYIVIRLAVIINISAINUANTBUNISLYDULYIUDINS NYINTENA

ANNTIUAIYBIN LYY ARAT NI TR UATUAY YoduAasUsewme taka 81115 WA A

F9N9@UALUTITUNI1 Water-Energy-Food

AT aulesnudndesdanUsndelandunuimd1AgisuiuAe @anImeInIA waznITHaUl
wiswgnauazdsau isizisaesiinUsiiluddwaliminnisivdsundadliiinduiueinis

WHNUY wazrdl 98719 lneaimuInsou CLEWs framework (Climate, Land (Food), Energy

NEXUS w@galsviaauditdsnduasaaadl

'
a1

and Water systems approach) (Bazilian et al., 2011; Howells et al., 2013)

GHG
Carbon cycle

w
k- [ 1) ] =
EEA <4~ Environmental degradation
Land requirements
A | [} (PV. Wind)

Irrigation
| Livestock production
| Flooding

Biofuels

Extreme events(drought, floods,etc)
Rainfed agriculture
Crop production cyde

Bush fires

— Trade
—— Tourism & Recreation

Food security
Investments, O&M, RD

Fuelwood

GHG
Extreme events

PV & Wind

Hydropower
- - Fuel extraction & production —
ENERGY Cooling systems - —
e —

ehold use
gy demand

A

Hou
Ene

- Land requirements —

ridty trade

8y security

5

Elect
Enel
Enel

8y access ——

o

Investments, O&M, RD

UNAINAAD

1%
o

SUN

“
g -
& =
o
=1 &
o Bl e
% |2y
£ Do E | o
=] © 35 =
= wwg O 3
2wk o
Sc5zaw E
wiE £ ¢ °
uEthm E
= 4,832
G 2
. 2FsE-5 22
> L5225 £
0P 0. 08 5w
\ b e il
Eg fe2E & a
6.9 a8 g .2
22 ELED 209
25522 2 8
S EEEs 20
‘ [
Regulated flows —» WATED
Desalination —»- WA R N
—— Thermal pollution -
4

Energy for pumping
(irrigation, supply and
treatment)

Water demand

Access to safe drinking water and Sanitation
- Pollution =

~ Water systems infrastructure

Surface run-off

Contamination and eutrophication —
Soil moisture and groundwater recharge

fiun: Mark Howells, Climate, Land, Energy and water strategies (CLEWSs)

ANS5AN®T CLEWS framework 32@13115000UdUInDnNITHMUN

gﬂﬁ 2.2-3 CLEWs framework

Tanl@ne 11 99910 17 Tolann

1.

No poverty

. Zero hunger
. Clean water and sanitation

2
3
a.
5

Affordable and clean energy

. Decent work and economic growth
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6. Industrial innovation and infrastructure

7. Sustainable cities and communities

8. Responsible consumption and production
9. Climate action

10. Life on land

11. Partnerships on the goals

12.

(T} -
POV:ETY Increased income, energy use &

Housing (rural & urban) “ r-!mn‘
P material consumption

EEENT WERK AND e
Growlh ECONOIC GRONTR 1I_Eilﬂerlr;and tor
scenarios ©
Damand &
source of
| | il energy
i i H
il
E il Industrial
et production
Assess elternative
technologies &
consumption
patterns
Demand for
clean water %TEIE
LIS Technology F) Accounts for
and o Carbon
investment emiszions
options Defarestation
& land use

fiun: United Nations (UN): Energy Policy Tradeoffs within the Broader Sustainable

Development Challenge
3‘1]17; 2.2-4 CLEWs frameworknuSDGs

INNSANYIVBILATINTT NMIHAUIFIUTRYARAZIUUIIRBY Water-Energy-Food Nexus

1 o o

iieliUsziiiunsmansuiaunegedadu (anad. 25600  wudrdmiuusenalne L3l
Anuddgyiennudenlessznitiauiuaatudd widididnogianizduoimisuas
fundasnu Tunsuiauiasvgianasdaauunvand aduil 11 uaz 12 Wildanudidysie
gnsmaninssuilonansenunntiymmaivdsuulasanmaiennia lasfinrsanaudenles
sgwhalifauifunsduomsuasdundsny WeaninFuiuunldudgmanmsveeiui
nsnzUgniivndssuusziamnangg Wenswaandssnumaden dadiluunuiinsimizugnity
onvidesnAuiilUluatieying Sednduseiimsnisiioaiueuaunaseninadivane

maaanueglsfinulunagniigeulevisaisiasanauiivasmisaudiuegiuionlesiu
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WoN19AMUALUIAA UlBUIY LarNIAINITIuN1T SUllonToUeidunanIznuAIUAINe

Taogranunzanungslu dliAndgmianudald s onanssnusenIten13 N eIAIULIUAS

gruladiunils FeinfndusgiauanuligunsuRnvauAIuTuAILAazea1u Tnazidunuas

Y

ey aglunsensiisneiy

nUsrleriiazyaaindiesiuaninsoasiszinureenusanaleseafufudall
1.

[

Poeinadsulyuie (Policy gap)

1.1 Useinelnedeanisnsidonlssulouignisiauiasesianasdeauogedady
aeldnsldndnenns 11 wdseu wazerms fueadussuuifieafufiansan
Uselevuasnanssnusiuiuy

19971991UlATIE51999ANT (Institutional gap)

2.1 #osnsnalnmsyanonazsidesenitamenuisgnsaansiuansstuuas
NANSEMUTTNILNTR B uTISURave unalnsewinesERy W qurh e
Useine fnalseina

¥89731991UT0YA (Information gap)

3.1 Usellnediosmsdeyafidoslosdifisnay vesaedau fiufl uaziian

3.2 fesmstoyafiaiuayunsdndulavesiimumilous

gosinaduedeaiielunsiinsgy (Instrument eap)

4.1 Usgimalnedosnisiaiesdedssifiunansgnumaasugaians nulouts
NaNIENUIN trade-off Lay synergy U89 water-energy-food nexus

o

4.2 fieansn1snuIniaIesilenaznalnlunisdaaiunisldnineinsgnisimuiegis
fagu
P99i19n1ulATIa3 (Infrastructure gap)

5.1 Ussinalnegdaan1slaseasaraanisaauauInn ssuiuTy

1 1 % 1 =) U . .
. TRINAUNTTINUBNU (Coordination gap)

6.1 UsewAlngsaanis nexus semIiuiaeg wu 3swin quin Yseina giina
6.2 ABan1snshandgudeyasenineiu
6.3 fipsn1smusiionedandarzilunalssloyiniaany

6.4 ABAN1IANIINLBIENIN F38 N13AndUls uaznAUUR

Asian Water Development Outlook (AWDO)

¥ '
A v U

TunsUsziumuTuAIn1uUn T TIUS U0 LUIARYBINISHAIUIAT LT INAITUI WA

aulagnivaunIulagsuinsuaelde (Asian Development Bank: ADB) @asieusglu

Asian Water Development Outlook (AWDO) 2007 Iumiﬂiz“qu First Asia Pacific Water
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Summit fiusemadgiu detudl 3-4 Sunau we. 2550 (ADB, 2007) andulud 2013 ADB
TAWELNIS1897U AWDO 2013 Measuring Water Security in Asia and the Pacific Fafinsiaue
nsfurafsdanutuasiiud uagliuuamislufiusssanAnia n1samu nsaiuaiig
FnenIw NRAMINLAENNTIIBIU (ADB, 2013) nduldfinismumunseuiayisnisusudiu
ausunsiuiilug 2016 Tnevhnsusediudsunalueds 48 Useme

AWDO  LaueuwidanisUszifiuanutuasiuiiiiaseuaqunatsin ieasvieu
pusiunsiiudl 5 75 Feuszneuseanutuaninfionisgulnauilaa (Household Water

a

Security) AYNTUAIILTBLATYFAY (Economic Water Security) ad1ugiumstndmsuiios

(%

(Urban Water Security) A21u8uAstIA1UaIMIndes (Environmental Water Security) Way

AMUTUAINIANUNNSHUF NN 8RURINNUN (Resilience to Water-Related Disasters) Ingdl

a U d”e.l !
S1vazldYnMTInluLAR

a

TRnawanslumsnan 2.2-1

M990 2.2-1 MY In1sUsliumNuTuRIauLAelangay 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 production, industry,

and energy 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)

KD4 Environmental water

security

The extent to which river basins are being

managed well to sustain ecosystem services

River health
Hydrologic alteration

Environmental governance

KD5 Resilience to water-
related disasters

The capacity to cope with and recover from

the impacts of water-related disasters

Floods and windstorms
Droughts

Storm surges and coastal floods

fiun: AWDO 2016 Framework for Water Security (ADB, 2016)

2-45




Tunrsusziiiuauiupsduinnigldnseu AWDO 2016 luusasfifiesussifiupsuuy
sewing 1 @mnsfunsiuiidos Sanudege) §e 20 Gmnusuasdiiuian fenudesd)
Tnevinsussdivlusysudssma waziinnsuisssiuanusiunsiuglu 5 sedunasAesuy
Tuusiagsydunsiuy fuansluguil 2.2-5

HWS Index | MWS5core | NWS Stage Description

5 96 and above Model All pecple have accass to safe drinking water and sanitation facilities;
economic activities are not constrained by water availability; water
quality meets standards for people and ecology; and water-related risks
are acceptable and relatively easy to deal with.

4 T6<96 Effective Mearly zll people have access to safe drinking water and sanitation
facilities; water service delivery is mostly formal and effective to support
economic development; water quality is in general acceptable and
attention is given to ecological restoration of water bodies; and water-
related risks are seriously brought down by infrastructure and warning
systems.

3 SH<76 Capable  Access to safe drinking water and sanitation facilities is further improving,
also in rural and poor areas; water productivity in economic activities has
improwed; water quality is improving through regulation and wastewater
treatment; first measures are taken to restore ecological health of
the water bodies; and the miost serious water-related risks are baing
addressad.

2 36<56 Engaged  More than half the people have access to modest drinking water
and sanitation facilities; water service delivery is starting to develop,
supporting economic activities; first measuras are taken to improve water
quality; and first attempts are being made to address water-related risks.

1 0<36 Hazardous  Drinking water and sanitation facilities are limited and impose serious
hiealth risks; water sarvice delivery is mostly informal and a constraining
factor for economic activities and development; water quality is poor and
dangerous for people; serious damage to agquatic ecology is present; and
droughts and flocds drive people into poverty.

WS = national water security.

fiun: AWDO 2016 Framework for Water Security (ADB, 2016)
JUN 2.2-5 seauaziuuauiuAsunuazAesUlY

U7 2.2-6 wansaadenleaseiing AWDO framework wag SDGs Tng KD1 denndes

U SDG 6, KD2 @ammaadnu SDG 2, 6, 7, way 8, KD3 @pnmasdniu SDG 6 way 11, KD4

A9nAaInU SDG 6 way KD5 d@annasdnu SDG 6 way 11
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Key Dimension 1
Household Water Security

GLEAN WATER
ANDSANTATION

CLEANWATER 11 SUSTAINABLE CITIES
AND SANITATION AAND COMMUNITIES

Key Dimension 5 /
Resilience to Water-Related Disasters .

Key Dimension 2
Ezonomic Water Security

LR

CLEAN WATER

AND SANITATION

NATIONAL
WATER _ E
S E C U R |TY ‘ / DECENT WORK AND

ECONOMIC CROWTH

Key Dimension 4
Environmental Water Security

GLEANVIATER
ANDSANITATION %

Key Dimension 3

B CLEANWATER
ANDSANITATION

v

gﬂﬁ 2.2-6 AMuLTenlesszming AWDO Wag SDGs (ADB, 2016)

nansUszdiuauifunsduthssduussmaneliney AWDO 2016 wansfaguil 2.2-7
i’mqﬂizmﬁlumsﬁ’wmﬂsauLLawﬁ’ﬁnﬁmiﬂiz@ummﬁumﬁmﬁwaq ADB Ll aUannInsIves
anustunsgutilussiulssmaduedesdiolunsimunulouiaitefiuaruiuasdiuii uas
iueuurmsinaduaudiflunisamu sdadunsuansaruinniilunsiisausiueg
F1uth Wisuiieuseningd 2013, 2016 wag 2020 uwazniaiazduadesdlelunsidoans

Sesrnuiuawinulseninyssmalugiiniaede-uugiia
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Figure 2: Mational Water Security Index Score
Kl Haeardone Engagad Elcapasie | 4 [SE200 5 e

o 20 40 Bl &0 100

I Key Dimension 1- Household B Key Dimension 2 - Economic B Key Dimension 3 - Urban
B Eey Dimension 4 - Envircnment B Key Dimension 5 - Resilience

KD = key dimension.
Source: ADB.

fiun: AWDO 2016 Framework for Water Security (ADB, 2016)

UM 2.2-7 wansussiiuaudiuasuiseduusemaniglinseu AWDO
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& Y o = L A ] a o 1 s

wenanid ADB  leims@nwianuduiiussenitananisusziiuaiuiuasiiuyl
lusgAuUsemaiu GDP  wardulisssuniuia auanalugui 2.2-8 uag 2.2-9 A1uaIRunu)
Uszinendl GDP gv wazddudisssunfviags duwildufivsfinnuiiupsinuings wiseradulain

UsgimAnianuiuasnuings agviliil GDP ge uazilsssaniuiana

Figure 5: Water Security and Gross Domestic Product

WATER SECURITY

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

500 5,000 50,000
GROS5 DOMESTIC PRODUCT
lin § per capita)
LAQ PDR = Lao People’s Democratic Republic, R? = coefficient of determination.
MNote: Excludes small island nations.

Sources: ADB; World Bank. 2014. World Development Indicatars, Government Effectiveness, percentile rank data. Accessed
& January 2016 from http//wdiworldbank.org/tables

fiun: AWDO 2016 Framework for Water Security (ADB, 2016)

JUN 2.2-8 AuduiusTEnIAuiuAIinug wag GDP
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Figure 6: Water Security and Governance

I I I ! -
I I I I AUSTRALE
n | | e
i i i “hﬂﬂ _”
| I I g
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= ai
=
=t il
n y=0.5301x+26.977

R*=0.7077

0 l'll} 4‘0 5‘0 BID 100
GOVERNAMCE INDEX
LAO PDR = Lao People’s Demaocratic Republic, R? = coefficient of determination.
Mote: Excludes small island nations.

Sources: ADB; World Bank. 2014. World Development Indicators, Government Effectiveness, percentile rank data. Accessed
5 January 2016 from http:f/wdiwerldbank.org/tables

fiun: AWDO 2016 Framework for Water Security (ADB, 2016)

JUN 2.2-9 AuduiusTeninanuiuaiudlaAslssTnAuIa
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WUIAALLBIDAFINNTTUTITLIA
MIautazlsyiaulaveudosnaliiind g uninensin Wi n15UIALAaLLN

nstudouvesndni auamirludesnuindn Small town) Aiflenuvimelunisudms
fan1sanninivlavesUszrnsuazaudeanisin asfisnsaneenuuulasiadieiiugiu
Tumsfnufui nszaneth msssuisd msthdadude wenfiunisdiddldvesunaniuag
gueunsly (World Bank 2019) ileslngj Afnsaunduasugiauasdanuogiegs wu guu
U AU BIITNT @AY LAUNITA ANTIYR1ITNT LeasiuswuIAnLiloIgnaInT Ty
Bt 1wy iesuneg fleadiiu (Ecotown) niewilesnegdgmaimnssy (Eco Industrial town)
ultlunsuitamm anrfudunadongnaimnssy anignannssuwislsemalnelidemdws
Aerduidlesgaimnssuidaiing 1y Eco town/Eco city WAz Eco Industrial town
(aodudswindengnannnssy angaamnssuiisUszmelng wu.u) Ve

Eco City / Eco Town  Lileatineg iileadsdu Miasugia deau wazdanandey 1inan
nsRALIYeIIAARAIMNTIN N1seufien nslduinng waznisdudiuauludiudug
fiRerdasiinnieegimiunanfionyuin

Eco Industrial Town  iflesuneg dgmamnssy Wumnudeslososiiufigramnssu

[y |
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wazszuud eules (&u aua.)
uvd et
6. n1SIRUNAAN T |HuBsnDums 882 150 250 482
YAAMIANITNER  |Fulu (Wa)
- Nufiwaulug uazvenenaluly
- Nufiwaunsa HusiRauumas
Hrusysyuudai
7 duhduyulae | fuinisinuesii 98 80 93 98
asufuRnaseu Uszaudouaslasu
VERK AMTYIBARDML
wHuU RN
RN
ANUFNSAVRINT 90 75 80 90
UuRnssuvais
duiludou
muisesve

3-9



WRULIUNAIUN 3 AIUN1TIANITUIIINLAZaNNSY

iWmune @)

NAYNS /UHUII #23%n
209 61-65 66-70 71-80

1.1 finUs s s amns szuteth

1.1 Y$uugediafin RRITRIITRTN 562 562 USudgemnuuan | USuusamauny

aeTh ﬁuﬁf‘mqm 70 % ﬁuﬁf‘mqm 30 %

1.2 Usutgednen

STTURTALIY

Ienunsaszune

Hlgfisyansam

1) dnimdn FIUIUUS 565 156 136 273
JTHLNN (AY.) 5,500 2,072 1,386 2,043

2) direnn FIIUURS 154 10 57 87

3) §rindes TN 515 333 147 35

(Vioafin) svEN9 (nal.) 1,789 1,211 505 74

1.3 mstdafuity | Uiuafieiidnda| 18,000,000 4,500,000 4,500,000 9,000,000
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f1n71 warldusuenuwuaanunvasnisuulaula (Bonilla et al. 2010; Purnell et al. 2011;

1 a

Wangkahad et al. 2017; Booncharoen et al. 2018) Iﬂ&JﬁLLmﬁm’lﬁ;auw%ﬁuﬁﬂﬁ%amuuaz
dniusazUssinniianuuansieiu TaamafiondeludldruazdniudazUssinmiiinauuaneig
fu Tngendupnusunizvsaionuameslemaiinowaduuaiiizoniue (host) He19smne
Tuszau strain vosuaiise vlilamaaunsefndewazifivsuiuldanzdlowetulsaves
Fearindu FsmsraTaldiredrenisldmaiamsdolhdamaasuunuaiiSefidswuemsuds
wazdunmyala (plaques) FaAnanuuafideusnaminanimeanieninlyans lngawse
M57127ALUU single layer technique %38 double layer agar technique e ﬁaﬁ‘uaﬁ%‘ﬁﬁa

=1

windialigaen s1aAeudne widedldharlunisuenaelisawauasiiunsaaeuintenuy

jud)}

AU AUWAAIUARILANNUNNNAUTS AR IUSTLAVIANBU
° | Aa A ) I o a A ° A v & A I
nsdnguueuaiiseNgenleaiuwrasiliaaiy uimusuleuiaiieldilunisiines

atvayunqunslwesuuafisenuuinsguinmnu diuegiwnsnaglusiisssne wu
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Tulssmaanszaiininisinldlunmsinundigeansie fuiiBuseulvuafivldesasundsi
g vi%e total maximum  daily loads (TMDLs) Inetaslunisussiiuwnasinilauafiuls
s warausavenurastiiandnifleutiuwrasuiinsesdunld wavdmalvanunsoan
Uiunnmafivasguudsildanunasiuinfigndes sndiegragu Sgiesdide 1814 MsT
iernainsuuddeuTcs wanurasinidalaluvsinauitlsieuiiouiu wagiinseiin
mnann1sUudouarnunasiuidnmaniezaiunsaanainuanusnvesnasinasldsiils
uannigainasld msT  lunisdnnisuafivluunasilusgeneg 1wy idaho,  Oregon,
New Mexico, New Hampshire, Michigan, &g South Dakota WJudy (United  States
Environmental Protection Agency, 2011; Benham et al., 2011) %ﬂﬂ’lmimzmmﬁﬂﬁ%ﬁﬂﬁgﬂ
LUUTInIIUALLLeY (point source) wazunasiifiniling1ugantuou (non-point source)
Tnglanzegnsds madanisuvasiuiailinsvgauiuou dwvildenniundsiudaiinauge

LUUBUTUE N9 US EPA lasrusiunsimdiogranuszavaudnsaliluivlad

https://www.epa.gov/nps/success-stories-about-restoring-water-bodies-impaired-
nonpoint-source-pollution Wenanil MireuAUEwIndeuvesUssnasingunasiIad use
Environment Agency Tetlunnuihddglunswauinazdiausiu MST udieslunisuidam
safivluidiouluuvani lulssmalosuaus d¥uaa Wamna wazangenandng dmeaulud
2008 Tlagldsrsesudinisldnisnsiaiafiduieveinquuuniiise Bacteroidetes A833fid013

a [ 1

Fausianduiiimungauiian uazldiauinisasiaiadeiddinanagdmuanuinig
nsthlUldifuduneunisasatssdrdmiunisinseiaunindiluwani iieiFesdidu
wnasidnuaiuiid dgduinlugnisiiesdidunisianisunasiniinnoundsls eegslsin
seuldidudrimanisinngiundsiuiaandudnuvasiadeliinm lnedunmauisuie
fuszvinaumasiudn udazhlugnsimunselugmadafiannsafmuiandsuiinalduoui
Lma'qﬁ"]LﬁﬂimﬂamﬂdaauaﬂwaamjLLMdﬂﬁﬂLﬂuﬂ%mmmﬂm (Environment Agency, 2008)
wonmiloanuselevuamunisnuunuvasdosuaivwdl Msnsuwasillouaiy
ansathluidudeyauszneumsinamiudssioquanlase esandsfpanieyadn i
vullouasgundaiileniafiagiimitosdunidnolsnasgundatingugdae laslonianis
JudeurlauarUiinavandonslsafunnensfuluiuiuussnmudsindn wu Seeeudn

deyuvunvuideuasgunanihiaudesteguamlnaifssiunmsuuilouvesyalaasgumnasi

'
o {

luraginisvudeonanyaln ans uazunu1auda (gulls) daudsseauninluseauiainiy
sy (Soller et al., 2010) Auliu NMsnsrudeyaunasinliauaiiy agdrglunisuszifiuaiiy
a 1 14 1 1 o d’{ ! a ! % =i a k4 L3
dearaauninlaegiauiugiunniu lnsanizegedsluwnaniussiani 2 flinslduseloyl
1Y ] 5 = 5 4 = o o 3 = 3 = o0 3

AuMIPgnuazivma Menalimsduiailaense vseluwnasiuseani 3 Midunlely

AMSNERT nelanizag1edslunissaudnnaliniunissulsemuaaduinads Wusu 50979
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nsUszlluseiuvaunaluladuainsrulunisaelsanagnszulun1susulssaunmiinou
wlgulnauslag suszauaudssresn sUulswielse Wudu

v
o aunsnsrydadiumstuitiousafivindennuiasunaeidald fanundsiiseyld
wuuaU (point source) LLa3Lma'ﬂﬁiﬂa’lmimzqiﬁwuau (non-point  source)
fnanguruthuFeu wisuans vhiule Hudu
VBULIA
o iuiiinu satuunashiifinunmiidoninsegwailoasauunizelaanes
FounuaziiroalanesuiAumasgiu 1wy uiiidmszen vielens thdn sy
o gonafnyiAseUAquIUAILArgL AN Wiolsudiunansgnuaninvhiivudeu
370 non-point source
Aomsdnw
mAfeiifunnigdunidlussuumafuemsuardldivsngawsluayuivie

TudniudazUszian wu 1a gns un Wudu unldidudvilnsiaszyunisvuideauvssunasun

(% (%
a o

sysugIAINUrasindaudoUsTIANA19 Wy guyu WTuUadnd 3o UTIAUNUISIIUYIA
Wudiu Jeanusaszydadiunisvudeuanudazunasnndale Meainunanszylawiueu
(point source) kaghnasliau1snszylawiueu (non-point source)

v 6

NAANSE

8 a Ao o | Y 5 o Aw Y 1 a
o nisnsuunasdndsndaau W1ldg nisdesfunavanuidenidunialaegid
Usgdnsnm
® nsAuAl AU wazdadumsiuirasnidauaiwidaiau

e MsAmuINUSIINNaRE (loading) Usenaun1suseiiudnal1uaiunsaluni1ssessu
NawURIwnasn (carrying capacity) lalaiugn

o nsunAUAILYENN

TA59N152398% 10: 9I1UNAUUIIUNTBU Nexus and SGDs

wunltunsiauiasvgauasdealunangy szimaldd deiansiaunogedduunn
f97u Tasvatsuszinaldasuialunisgegidinuneniswauiegedsdu Sustainable
Development Goals: SDG) Aelsi 2030 UN Agenda for Sustainable Development lagil
\Wmiune SDG 6 (water), 7 (eneray), waw 2 (food security) iflauidonlostunaziduduiidl
anuddyiluegnsddunistuindeusdiafiuseanianuasUszansuasonisiaunegnedady

(Water-Energy-Food Nexus) lngulguigsgaulssinanisnaednilans (1) nsnfausnisiugu

ee

'
aa

Msdnfadnazen aueundefin 01mIsNARegUAIN warNasUarIndedu (2) NERNINYRS
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nsldnsnens saudsnsannisayds nMsinansldnsnensnauddes wasnsiiundanIw
lags7u uae (3) AMANYBITEULTIALLALANNVAINIAIENITININ (Stephan et al,, 2018)

g

e LilonauaunsuInsinnisinlnedeiinnudealossynine ndu wave1s
TUmeriu
® \iloatfuayun1UTIq SDGs Bejatiunswannegnadaiiu
YOULUA
o Fonfiufidnsifidnanimlunsimuinuudduiiddedsmnudonlosseninain
WA LazeIMs
/3R
o yumuLarAnwINTauAudenleasEning Water-Energy-Food Nexus waziivung

SDGs wagdegansihluguleuignisimunegiedady

e JnUszyuTindugiidiunedveslunisdnassuiivenisinunsiiesinauidila

AULTONLENT¥I8 Water-Energy-Food Nexus wagtUnmany SDGs

® LNUNNTUIMSIANISTUNIAEATNDAINLLY RN TE95EMING9UN NANY WALDINNS

Y A

® InVLATEILaNA1N150UTLLIUAINULTBNTEINISITNSNENTUT NAI9IY WAZDINNT

¥ '
=] I

URATTNULAZLIAN WasdAnuATygNwasdeny

—2

~ ° Ay v = a d' o
L uﬂiz‘mumimNa‘wlmmﬂmiﬂﬂmlﬂﬂizﬂa‘mﬁmﬁLLNuL%‘iuT,EJU’]EJLwami‘wwm

1 o
YWYIYU

® LAUNISUIMISIANISTUNIAEATNDAINLLY AN TE95EMING9UN NAIY WALDINNS

¥
=

o AnuuAsIUINTRIUTEIWAlENaWY

1AS9N15998% 11: NISNUNIUANBILUIAASTSUIAUIANU T IUNISWAIUIIATINITATUUILAS

AuInaay

555u1AUL TS 09URINANAITUSMISIANIS LazasrUsenaunazasisliAnssuuae

s

o = LY aa A ) a a a a a a [ ) v O
UTHIDINAANTNANER ABAINULUUTTTU GRRNY HUIEANTN N Useanowa LL@SﬁW"INLUUE‘j‘U PNUU

o w

MNKHAIUAITIMUNNTIANITNINEINTSTTUYATAINENTD BarunnglasadAyves

>
[

NsildrusInvemnaIAdL Msisssunivia suludsinmannisuazesruseneulasiiTinues
nsfisssunAvIatumsuimsdnnis wanhluvssendlglunisyihauveasnuluynsedu o1agigan
anusvesnutaudilunisdanisnineinsvesusemalnenls Ineanizegrddduaniunisel

o

Jaydudelianududourasdianiaznalnnistuindounisdinunsluseiulanuasseauvioanu
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wvng
® LHDANYILUIANGITUNAUIAN T I USEAUUIUNTRA

® LIPILATIZLAL UL UIAASISUAUIANMUILANU TTINBEUNITUSMITIANISUAY

dannaaululsymalng

o Lipdaasunisidiusinveuvulunsusmianisd

VBULUA

1Y

® AnwinulAnsITINIAUIalATD1aNITUIUSELAUNTANd AT ud1dunsn LYY

nsatvayulazduasuludiueeinisdnnsuIguey Wy n13asery n1suusun
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o msugnilslimseminfenmuaivesii
b4 v I Y v ! v s‘o’
o nsaiauNkdliiunguildin
/NANW
ANWIINUNAITBYAFIT 19U F189IU 15815N1939INTT LHeTIUTINToyauaaT

-

AnusruilafgItussnAvalulssnaLaziaUsemea dunvalfiiduladiudedunis

vImsdanisiiludifdneg SavseguiiesuilinnuAnifuaingiidulddiuds daRanssu
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USsiasugianeiinalinsnesiqauds-qnseuresguuuusssinfvianuusngeg tieeenuuy
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unasuuazdaLauauue

5.1 uurAansnaILIvesUsEmndlng

[ I

N1INAIUID819898U (sustainable  development) wuAnfvatsUszinanilan

[
LY Y 1=

TaudAuunfat 2558 wazdalasumnuaulalunisaiunisauwuIn1sunIulugiesses

o

nds Tnonarguszinaldasuinlunisyegiiinuieniswauied1sdadu Sustainable
Development Goals: SDG) fivszneudemaneg 17 Whwane aneld 2030 UN Agenda for
Sustainable Development lagdiitnusng SDG 6 (water), 7 (energy), waz 2 (food security)
Fifrnudenlestusandudiuiifianuddgduegaddunistundousgreiiuszaninmuas
UseAninasonsimunegedsiiu (Water-Energy-Food  Nexus) TuuSunvesUsundlneiy
UizmmlwaﬁﬂmsauﬂﬁumﬁuLﬂﬁlam{]mmamsﬁwmﬁ%gu (Sustainable Development
Goals: SDG) Inefinensguunsiluusesu uazldloniuwazysannisudnnisiasuganaies
Loy SDGs  AugnsIEnivIA 20 U wasunuiauasugRauasdinuuisuAadud 12
(W.f. 2560 - 2564)

wuIAAN1TUTELIUAINAUAIAIULY (Asian Water Development Outlook: AWDO)

I U

fimulassunansuineide (Asian Development Bank: ADB) Wusnuilawwidndisesuaina
Tmnuddanegseries nsuszdiunnutunsiutiasieunuduaddy 5 T8 Téud
ausiuasinfionisgulnauilng (Household Water Security) avwifupsiniflaiasusia
(Economic Water Security) Asiupsidmduidlos (Urban Water Security) AusiuAsin
Frudanndey (Environmental Water Security) uazausiupsiigiunisilushaindofivh
mml"lﬂ (Resilience to Water-Related Disasters) dlofiansananudenleaszninennusiuag
gruhmeldnseu AWDO uaz SDGs nuidianudeslesiu Tne KD1 a@enndesifu SDG 6, KD2
a9nAADINU SDG 2, 6, 7, hag 8, KD3 @annasdfiu SDG 6 way 11, KD4 @onnasdiu SDG 6 uag

KD5 @ammasdnyu SDG 6 way 11 3nnran1susesiiumnusuassuiinelansay AWDO 2016

a

NUIN Usenatnediainudunss 1wt lulumiiio anudawinasl wazn1siuaIa N anda

'
¥ o v a

Aaudatiey ARuduasuliiensaulanusnnegluseaunats AuduAsiielATYgia
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wazdl 11 1A5an153Tend1Anguaziseniu Juauewn anal. Wasanadvayuladnisaiiunis

[

Tudauussuna 2562 fail

(% s

Useidudduegnsenans

9

v '
(% o =

Useiitudl 1 N139ANITU NN OYUYUTUU

Useifiuft 2 msdanisinlusiies

Useiiiudl 3 mmsdamsiuitentsitaun wagnisifiurdnnimesnisld
Useifiuft ¢ msmsiiledewandey

Uszidiudl 5 mi%’mzwmié’fmmiﬁﬂumw%ﬂqa

Uszihiuil 6 N139ansu3msuidquinegelisssuniuia

Tnssnsisefiaue se anan. dmsulsuussana 2562

1. ﬂ'1i?iﬂmmmmmasmﬁwﬁm%’uz’ﬂ%ﬂizmwms] ﬁuﬁ@iwm AT WU, T

Wionsusulassadraildmnzay

2. msnumuinuadne Platform  n1sudmistuazdsinden Tugaadelvl
(Digital transformation)
nuATedusAansiu deu wgud funswensiuazdannden
mAseszuuthasislml dmduniiies (New urban water design, IWA)
unumuMsAnvueiluszernans (Seasonal water forecast)

UANYINATBINISIUABULUAY (ANTY) YasNunUsaUSuIunNvILaraznau

N b RW

munumuitaumaiaineivhusemaidaaielvl (Smart technology, Al,

JoyanLiigy)

8. nsAnwInsUszanaanIdsme mugyde Weldlunisuimsanandesly
Tasamsfidide uaymswasuudasanmgionne

9. miizuLma'ﬂifﬂLﬁﬁﬁ%’@Lﬁ]uLﬁamaUssLﬁuﬂ%mmuaﬁwﬁmuﬁwLLazamﬁﬂLﬁa

fuvaarie
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10. Rt lunsau Nexus and SGDs
11, NSNUNMIUANLILUIAATITUIAUIANU LT UNITHRAUITATINITATUUILAY

AINADY

[
=] 1

ell At wan1sdnwdilaanlasinisideiauesieanal. Gaganunsaduiugiudmsy

a v < s d' = [ L3
NUITeUsELANENSMansaue wazausaleuleslufanistesdunazuilelaymaniunisel
o1adsundadivluewiandie 1wy nsdeulesseninedeyanislduiuenuavauseniuuas
Hansenudeszuuyausemulusuian n1sidenlewwan1sAnyinlaidrfuunuinisusuda
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LBNENSD19D4

nlng

NsUAIUANNATIY. 2558. S1guanIuNTaiNaiivveslsemelne U 2558. nsuAIuAY
uafi NTENTIMENINIsTIITIALazAUAdeY.

AazNITUNITRignsaansyAdunsaianndvlnuunua niinfiduingse
dawnnden atuufluiuus 2/1/62,

Snow - Usewmdlng  (2555)a3Unan1sinausideufuinis “sssuniviaiunisdnnis
ninenns”. [eeulard]. idsldann: www.forest.go.th/ (Fuiidudeya: 27 unsnay 2562)

39198 du1n87. 2546. wmiw@mmwmjfﬂmwé’ﬂ wurldunaynsidsuutas,
dfndnnisannimin nsumuALLafiY,

ddnuneuaduayuniside2560),  nsiRuIgIuteyaLarLUUIIa0Y Water-
Enerey-Food Nexus Hielduszidiunsmausuiunegnedadu

dtfnanundnernsiiudiend. (519 unun1sumsaniamineansin 209 (w.e. 2561-
2580).

AUNUEYIUNITVDIAUENTTUNTYNTAEATYIA,  A1TNIIUANENTTUNITHAIU
N3LATUENIRAZAIRNUMAYIRA. (319) wauunaeldgnsmansyR(19) Ussiunisuinisdnnis
thiisssu (.. 2561 - 2580).

1%
v v o

MndanisaaaIngi. 2558. (S19unulfuanisdesdunilonasiunanainin

oe M,

¥
]

NuTiguvinTu w.a. 2558 - 2564. NFUAIUANLATY NTENTIMININTETTIVIRUALAWINERY.
aonvuAanndengramngsy anigaavnssuwisszimalng (0.U.U). veuln uas

fow “illesgnamnssui@ailian”.  18ldann httpsy//www.iei.or.th/ns-knowladge-dir-

NTQ3.htm @Euduiile 15 quium.a. 2562)

anfuansammandneinsiiuaznisinuns (83fn15umIw) (2557). n13innis

NINYINTUIYLBUANWUINTETIVAS. nTnn: YalSanniand Tumszususyudiug.
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