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Executive summary

To understand the water management, we need to have background
understandings on hydrological situations, the linkage of water resources and
economical values, the new planning concept and available technologies to be used in
water management. This document had collected and analysed the hydrological data
and the linkage of water and economics with case studies on water management from
both national and foreign cases which are benefit to know, be awared to the
importance and constraints of water resources in the country and help for planning of
both individual, community and country levels.

The study had collected and reviewed documents and data to analyse the
hydrological situations of both quantity and quality to have an overall picture and
trends in the past ten years, the linkage of water use and economical development of
both normal and critical years. The analysis of linkage was conducted to see the
relationship of water use and GDP in each water use status especially floods and
drought year and for each water use type and area. To solve water problem from now,
there are needs to use new concept and tools with the present world, though these
needs to be modified to match with the context and water situations of the country.
This study had also collected case studies of dam operation and community water
management to see the development and have lessons learned as information to
understand and for future water management planning in the macro and community
levels. During the study, there were discussion sessions with our advisors for data
review, comments on analysed results and conclusions from time to time.

Thailand had developed water resources projects with the storage capacity
of 79,890 mcm or 28 percent of natural runoff. These can be classified to be large
scale projects with 73,480 mcm storage capacity, medium scale projects with 4,200
mcm storage capacity and small scale projects with 2,210 mcm storage capacity. The
water utilization amount in average is about 65,000 mcm. The controllable water
amount about 90 percent is from large scale reservoirs (i.e., Bhumipol, Sirikit, Srinakarin
and Vachilongkorn Dams) with effective storage about 52 percent of the storage of the
whole country. This created huge benefits to the people livings, both normal water

use, drought solving, floods mitication and value added to the economics of the
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country. The basins with runoff control more than 40 percent are Chao Phraya Basin
(included Ping, Wang, Yom and Nan), Mae Klong Basin. From the large scale dam data
of inflow, storage and release during 2010-2014, dam water had stored water from
rainy season to be used in the next dry season and help mitigate floods at the certain
level (depended on target and expected level) and Upper Mum, Bhumipol, Sirikit and
Kaewnoi Dams had released water (stored during rainy season) during dry season
significantly.

From the analysis of data collected, the trend of water status can be
summarized as follows. The annual rainfall during 2006-2015 is 1536 mm and the
highest year is in 2011 with 1842 mm and the lowest year is in 2015 with 1251 mm.
The low rainfall years are in 2005, 2009, 2013, 2015. The annual runoff of the country
during 2006-2015 is 227,724 mcm in average with the maximum of 272,236 mcm in
2011 and minimum of 192,859 mcm in 2013. The low runoff years are in 2005, 2009,
2013, 2015 same as the low rainfall years. The available water of various sources
(included natural runoff, inflows of the dams and groundwater) is 104,661 mcm in
average with the maximum in 2100 with 147,110 mcm and low in 2014 (93537 mcm)
and 2015 (77,905 mcm). Water use in ten years tends to increase with the average of
142,469 mcm and the maximum water use is in 2012 with 151,511 mcm. The water use
amount is more than the average available water for 40,000 mcm and there are 8
years during 9 years that water use is more than water available. This means that there
are still water deficit with inadequate water allocation especially in the non irrigation
area and some household area. Famers in those area have to rely on water reuse or
other sources.

For water quality aspect considered from the comparison with water
quality standards, the polluted area are in the urban community which reflects the
water quality deterioration and unclean in water resources in the past ten years are
attributed from the community water and due to the growth of population,
development and community expansion. Especially communities by the river discharge
waste water directly into water ways. During 2010-2014, the treatment plants expanded
very few and could not cover the increase of waste water from the community
expansions. In the year 2014, the total community waste water is about 20.3 million

cubic meter per day while the treatment plan covers only 31 %.
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The linkage between water and socio-economical development in Thailand
has two aspects. First aspect is water as resources for development. It is the fact that
every socio-economical activities need water, e.g., agriculture, industry and services
and these activities create incomes to communities and country. Social activities such
as household use are for living which link with human living and environment. Second
aspect is water disaster which created minus impact to socio-economical development
such as floods and drought which are major water crisis of the country due to the over
and under amount of water. The water disaster caused damages to community and
country development like floods 2011 and drought in the passing years.

Water planning from now must take concept and management tools in
the new context of present world. When applied in the country, they may have to
modify to fit with local context and actual water situations. These are water right,
water security, water pricing, water act to lay out water resources management
strategies.

There are good lessons learned from dam operation both in normal and
crisis periods from the past. The operation had been developed and improved via
research continuously. Due to the more fluctuations of weather and more water
demand, there is a need to be more precise and more accurate in water management
to protect and reduce damages. Water management in community level is also
another issue that needs more promotion because it will foster more secured for water
availability. In the macro view, there is a need to modify water management rules
under the changes which needs understandings, knowledge and new tools to find
solutions. In the micro view, there is a need to establish process for mutual
understanding, data and knowledge sharing for adaption of both top-down and

bottom-up approaches by using existing strengths to solve weakness via knowledge.

Recommendations
From the study reviews, it is found that there are still issues to be
researched for better water management such as
- the studies of spatial variations, the changes or average value in 10 year interval,

extreme event fluctuations from climate change
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- additional study on water use structural change (among sectors and
average water use) new water use sectors (such as tourist, specific
economical development zone) for planning and land use change due to
new infrastructure for future water planning and regulating (including water
footprint which will be used as a criteria for future trade regulating.

- Additional waste water source identification (such as Bangpakong, Tachin,
Lamtakong, Talaenoi etc.)

- Balancing of water supply, use and development to response to world and
Thai’s future water demand trends which will require alternative
development suited to available resources.

- The relationship of water use and economical value indicated more clearly
water use efficiency in economical aspect both in sectors and area. Hence,
the assessment on investment effectiveness on man-made infrastructure
in the irrigation, non irrigation area should be conducted and reviewed via
national infrastructure investment aspect. Besides the research on flood
and drought impacts towards social issues, e.g., employment, labour in
agriculture, industry, services in each area should also be conducted.

- The water trends in Thailand moved from adequate state to shortage state
in some areas and more fluctuations in many areas. The service sector will
play more roles in socio economical development which will induce
change in water use structure. These will need new idea of system and
management tools and dam management will have to consider such water
use structure change.

- The water management in community level, which is multidimensional of
both social, governance under many types of actors needs to be well
prepared with new tools to transform development to new equilibrium of
resources developed and used.

- Thailand used to have systems of canals, ponds, ditches in the past and
recently moved to rely more on dams and reservoirs. These made the
maintenances of natural water resources weaken. But from now, water
demand will increase while the large scaled water resources projects

development become limited. The development of small scaled water
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resources projects need to be review by establish local water account and
water grid map so that ponds can be linked into pond group and linked
with medium, large scaled reservoirs linking upstream water to downstream
area as appropriate (like Rama IX pond in each area) which will an
alternative in the emergency time and cope with climate variability in the
local area.

- New water management tools and technologies should be reviewed before
use to answer the reasons of application, add the component of people
role and right with good explanation to community (such as water price,
water right).

- Draft Water Act should be reviewed to answer water management issues,
definitions of drought and compile with new concepts, e.g., SDG, WEF
Nexus, new management tools, demand management, social equity.

- The applicability study on agrimap for agriculture, water planning, impact of
land use change, Satellite data and information use for water disaster

planning and warning should be explored.
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Abstract

Project Code:  SRI5830303

Project Title:  Thailand water resources analysis report:

-water resources with economic development-

Investigators: Sucharit Koontanakulvongl, Tuantan Kitpaisalsakulz,
Piyatida Ruangrassamee3, Pongsak Suthinona, Supattra \/isessri5,
Dao Suwansang Janjaroené, Chokchai Suthidhummaji‘t7

1-7. Faculty of Engineering, Chulalongkorn University
Email address: sucharit.k@chula.ac.th

Project Duration: April 2015 - April 2016

As a whole, there are 25 water basins in Thailand and water use for
agriculture are the most portion in every water basin and next is water use for industry
and households. Water use portion for industry and agriculture varies in each water
basin and depends on whether the water basin aims for production or agriculture.
The household and industrial water use is concentrated in Chao Phraya, Bang Pakong,
Eastern Coastal area, Eastern and Western South Water Basins which show the water
use structure transition from agriculture to urban area in those water basins.

From the analysis of data collected, the trend of water status can be
summarized as follows. The annual rainfall during 2006-2015 is 1536 mm and the
highest year is in 2011 with 1842 mm and the lowest year is in 2015 with 1251 mm.
The low rainfall years are in 2005, 2009, 2013, 2015. The annual runoff of the country
during 2006-2015 is 227,724 mcm in average with the maximum of 272,236 mcm in
2011 and minimum of 192,859 mcm in 2013. The low runoff years are in 2005, 2009,
2013, 2015 same as the low rainfall years. The available water of various sources
(included natural runoff, inflows of the dams and groundwater) is 104,661 mcm in
average with the maximum in 2100 with 147,110 mcm and low in 2014 (93537 mcm)
and 2015 (77,905 mcm). Water use in ten years tends to increase with the average of

142,469 mcm and the maximum water use is in 2012 with 151,511 mcm. The water use
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amount is more than the average available water for 40,000 mcm and there are 8
years during 9 years that water use is more than water available. This means that there
are still water deficit with inadequate water allocation especially in the non irrigation
area and some household area. Farmers in those area have to rely on water reuse or
other sources.

For water quality aspect considered from the comparison with water
quality standards, the polluted area are in the urban community which reflects the
water quality deterioration and unclean in water resources in the past ten years are
attributed from the community water and due to the growth of population,
development and community expansion. Especially communities by the river discharge
waste water directly into water ways. During 2010-2014, the treatment plants expanded
very few and could not cover the increase of waste water from the community
expansions. In the year 2014, the total community waste water is about 20.3 million
cubic meter per day while the treatment plan covers only 31 %.

The linkage between water and socio-economical development in Thailand
has two aspects. First aspect is water as resources for development. It is the fact that
every socio-economical activities need water, e.q., agriculture, industry and services
and these activities create incomes to communities and country. Social activities such
as household use are for living which link with human living and environment. Second
aspect is water disaster which create minus impact to socio-economical development
such as floods and drought and are major water crisis of the country due to the over
and under amount of water. The water disaster caused damages to community and
country development like floods 2011 and drought in the passing years.

Water planning from now must use concept and management tools in the
new context of present world. When applied in the country, they may have to modify
to fit with local context and actual water situations. These are water right, water
security, water pricing, water act to lay out water resources management strategies.

There are good lessons learned from dam operation both in normal and
crisis periods from the past. The operation had been developed and improved via
research continuously. Due to the more fluctuations of weather and more water
demand, there is a need to be more precise and more accurate in water management

to protect and reduce damages. Water management in community level is also
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another issue that needs more promotion because it will foster more secured for water
availability. In the macro view, there is a need to modify water management rules
under the changes which needs understandings, knowledge and new tools to find
solutions. In the micro view, there is a need to establish process for mutual
understanding, data and knowledge sharing for adaption of both top-down and

bottom-up approaches by using existing strengths to solve weakness via knowledge.

Recommendations
From the study reviews, it is found that there are still issues to be
researched for better water management such as
- the studies of spatial variations, the changes or average value in 10 year interval,
extreme event fluctuations from climate change

- additional study on water use structural change (among sectors and
average water use) new water use sectors (such as tourist, specific
economical development zone) for planning and land use change due to
new infrastructure for future water planning and regulating (including water
footprint which will be used as a criteria for future trade regulating.

- Additional waste water source identification (such as Bangpakong, Tachin,
Lamtakong, Talaenoi etc.)

- Balancing of water supply, use and development to response to world and
Thai’s future water demand trends which will require alternative
development suited to available resources.

- The relationship of water use and economical value indicated more clearly
water use efficiency in economical aspect both in sectors and area. Hence,
the assessment on investment effectiveness on man-made infrastructure
in the irrigation, non irrigation area should be conducted and reviewed via
national infrastructure investment aspect. Besides the research on flood
and drought impacts towards social issues, e.g., employment, labour in
agriculture, industry, services in each area should also be conducted.

- The water trends in Thailand moved from adequate state to shortage state
in some areas and more fluctuations in many areas. The service sector will

play more roles in socio economical development which will induce
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change in water use structure. These will need new idea of system and
management tools and dam management will have to consider such water
use structure change.

- The water management in community level, which is multidimensional of
both social, governance under many types of actors needs to be well
prepared with new tools to transform development to new equilibrium of
resources developed and used.

- Thailand used to have systems of canals, ponds, ditches in the past and
recently moved to rely more on dams and reservoirs. These made the
maintenances of natural water resources weaken. But from now, water
demand will increase while the large scaled water resources projects
development become limited. The development of small scaled water
resources projects need to be review by establish local water account and
water grid map so that ponds can be linked into pond group and linked
with medium, large scaled reservoirs linking upstream water to downstream
area as appropriate (like Rama IX pond in each area) which will an
alternative in the emergency time and cope with climate variability in the
local area.

- New water management tools and technologies should be reviewed before
use to answer the reasons of application, add the component of people
role and right with good explanation to community (such as water price,
water right).

- Draft Water Act should be reviewed to answer water management issues,
definitions of drought and compile with new concepts, e.g., SDG, WEF
Nexus, new management tools, demand management, social equity.

- The applicability study on agrimap for agriculture, water planning, impact of
land use change, Satellite data and information use for water disaster

planning and warning should be explored.

Keywords
Hydrology, Water Resources, Economic Development, Water Management,

Water Damage
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2547 2548 2549 2550 2551 2552 2553 2554 2555 2556
01 aagiu 16.04 | 16.56 16.88 16.96 17.09 16.37 16.54 16.25 16.25 16.43
02 Tas 174.06 | 174.49 | 17532 | 175.74 | 176.28 | 173.68 | 175.24 | 163.49 | 176.23 | 175.10
03 nn 20.34 | 20.47 | 20.51 20.55 | 20.62 19.91 20.14 19.23 | 20.01 19.51
04 3 170.54 | 171.11 | 171.55 | 171.71 | 172.09 | 172.06 | 172.63 | 171.90 | 173.81 | 173.45
05 ya 262.91 | 263.93 | 266.63 | 266.56 | 267.54 | 266.82 | 264.94 | 264.05 | 266.90 | 265.74
06 Uq 70.52 | 71.11 7152 | 7156 | 7193 | 71.00 | 71.40 | 67.12 | 71.84 | 71.78
07 1 2358 | 2354 | 2357 | 2350 | 2346 | 2292 | 2336 | 2134 | 2334 | 2297
08 8 55.73 | 55.79 | 56.16 | 56.08 | 56.03 | 55.39 | 5537 | 53.90 | 55.48 | 55.29
09 1y 65.56 | 6535 | 6539 | 65.16 | 65.02 | 64.69 | 64.64 | 61.48 | 64.37 | 64.82
10 1WNTELN 849.44 | 855.06 | 862.23 | 856.37 | 868.36 | 875.26 | 875.05 | 850.34 | 961.01 | 915.08
11 agwnni 11.66 11.66 11.67 11.67 11.67 11.66 11.75 11.76 11.80 11.82
12 Uhdn 45.13 | 4546 | 4586 | 46.05 | 46.27 | 4584 | 46.35 | 46.47 | 46.80 | 47.02
13 13U 84.63 | 85.48 | 86.30 | 86.79 | 87.28 | 87.70 | 88.20 | 87.19 | 89.21 89.85
14 1WiNa99 50.11 50.61 51.19 | 51.29 | 51.06 | 50.77 | 51.09 | 49.70 | 51.44 | 51.76
15 ﬂsn?‘m‘q‘% 2434 | 24.48 | 24.62 | 2459 | 2478 | 24.65 | 2485 | 25.00 | 25.21 25.36
16 u1aUzna 56.89 | 58.20 | 59.34 | 60.10 | 60.82 | 61.64 | 6243 | 63.19 | 64.11 64.88
17 Tnuiaany 8.10 8.14 8.19 8.22 8.19 8.32 8.22 8.26 8.32 8.37
18 Meilmeiany Tueen 55.19 | 56.18 | 57.28 | 57.88 | 58.62 | 59.28 | 58.29 | 58.04 | 58.28 | 61.61
19 L‘WWJS‘IJ% 16.53 16.75 16.87 16.93 17.06 17.14 | 17.24 17.32 17.46 17.60
20 eilmziany Tunn 12.20 12.32 12.43 12.50 12.61 12.62 12.73 13.23 13.36 12.43
21 aeldilang fuoen 10591 | 104.98 | 105.75 | 106.24 | 105.93 | 10591 | 106.73 | 107.82 | 110.56 | 113.04
22 ot 30.22 | 30.54 | 3090 | 31.16 | 3152 | 31.76 | 32.02 | 31.86 | 3252 | 32.76
23 NEaauETan 43.75 | 45.21 4558 | 4577 | 45.05 | 4528 | 45.64 | 4593 | 46.26 | 47.56
24 Unenil 13.62 13.76 13.86 13.90 13.93 13.63 13.80 13.93 14.09 14.20
25 aaldilang Suan 4773 | 48.17 | 48.49 | 48.82 | 49.21 49.36 | 49.45 | 4950 | 49.70 | 49.91
33U 2314.70|2329.36 | 2348.09 | 2346.11 | 2362.42 | 2363.64 | 2368.09 | 2318.29 | 2468.33 | 2428.35
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L x ﬂ%mmmﬂ%’ﬁﬁtﬁaqﬂmwnﬁu (duauv.u.A)
S9a/guin

2549 2550 2551 2552 2553 2554 2555 2556 2557 2558
01 aagiu 5.27 5.43 5.55 5.60 5.85 5.94 5.98 6.06 6.21 6.21
02 T4 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
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Preduasuliiansiifumasilanuy nsldiiegrdivssaninmuazidndridnunniu ey
szezgnnaazihlugnisiawegndaduld  Malinnsimuasedidesdinisiiansandssiu
199 egediIuwAzMINEaY WY Inisivuanseuansuarmihivesiiunumlusaindn

[
1Y

WaunalnnisivuesIAeg I anizay  nands  Wunalnilldeasensldinnuansdu

e

Nugu usdnansaazTiouyadmninensihnfisiiald siaaiidvuaseadusiegiisel

Y

v
1A

teeviseludiselaanunsadndeld  (OECD  2003)  wasluuleuneiigalaligldunldunegnd
UsgdnSnmuazeilsfanissnwanimindenme  weuenmsmvuasianuidndudedinis
numulusseziieliuleunslinnuaenndosivanunisaiiisuslaegnasniial 1wy nns

santuaygnldurnusulanufanssunisldun (adaptable licenses) Laguuinvanain

3.4 ngvianed (Water act)

'
[ 1 a |

undunsnennsidrdguaziiunumdrdgegidsiennuluegueansd  uaz
ANEIUAIYIUTEMATINIAWATERY  wazdan  uonnd  udadutadediugiulunis
witymanueinan  anuldvindien  Aanusiuaeeue s wazAudstuvesssuuinl

pg1alsinu Fafluszrinssrwiusnnimlaniiussavdymifeaiuin wu dwim duds uas
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UNESCO (2016) wui1 Uszanas 80% wasuszrinslanandvegluiudififiennuidssiuai
duasiuh  waellgmnadndundehiifaunmifismedmiunsuilaadadulssiu
Haymdrdaganuldluaneussmaialan UNESCO (2016) Useanarinsiussannslan 600 du
au fiusvauilymniadidamdeidmiunisuiion Tae 40% vesdnnuussrinsiendoeglu
\m sub-Sahara luniuuenin1 Jamuieafuninernsiilunnstegtuniaududouaiy
deleuiuluedn wu ﬂﬁgmmim38uLLanamwgﬁmmﬂ Ugymndends {Jﬁgm%umé’au
Jomerudaudsssmionguilith  dewad  Swersfinmstmuanguaneiiieadestuidu
diemuauuazuImsmsiamninensiiliiuluogsseuasunasnya
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Fausisziuiiostufeseiusema Wy esdnsuimsaiiestiu queu Ussrvu wazasounq
fufundsi Weou srafuih ssuusaussnu she fuifldthsulugemsliuine daidu
16130l LAWAT UATERANVNTIN Tedeadeusiofungmanedun wu Aaneden Ulsl wadiy
puwpue  udy éwwwiwﬁ’ﬁgﬁg’aw%’wmmﬁ%mﬂ33Lwﬂiwaagiwdwmﬁﬁmim
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o iInsmmusdvisuayniivesdineivesusazigegradaiau

3

o TulguiensneinsuinwieandauLaziduenaIn

a

®  JSTUUNISUSITIANTLTINUTN

o  JAuENIIUNSYIUTINGAYN  NUNMIU Euauleu1e  LasAnmnuUseiuNans

ANTUNUTDIREF9 NLAEITB9

3.5 gNSANEAINITUTVITIANIININEINTUN
(WNUENSAENSNTUIMTTANITMSHEIN T VeI TEMAlNg, 2558)
Uszmelnglanvuaulouisuassnunluniiieada afglfiun1susnsann1sunn
pgeriaLlles warMategsyninmsdnvinsealyaininensiy uienalidadeurausenisi
& 1% i A o = i DA gy 1
Juavassaliuleusuasuruwduniimuustuldaunsavssamaudlotymegedsguls 1wy
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Frumsinuns enseansiumenilen unugnsmaninsuimsianiminensiiatuils
duaifuayunstmuaidianansiniunuisfuduninenailussuiauiesesie
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5. gnsAansn1sausnuiunan mUauinNEeunsuwartaaiunisnanangvaeny
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6. gNSANEATNITUIUITINNG

lumsduungnsamanserafiarsantagldinuanauld wu Walsuie  (Agenda)

v '
1 o A

U MIUITMgMAAsiinTisulss mafaLuvaniiieatiuayunsvenefvesgnavnsy
grsmanilianisia (Function) Wu gseanifisuiiaveulasnsesnsne nui nsu wie
emsmaninisufiateulneviosiu uasgnsaaniidaiuil (Area) 1wu mswaguhey Gudy
Tuusazgnsmansina 6 full fnmstmuaimnessezdy svosnans szeven uasmhenudl
JUilnveu

[

nalnlunstuindeunrugnsmansnisu3msinnsnineinsut wiudu 3 szau Asil

1. seauUsewnd A JAENSSUNISNITNEINTUIWAEIRYINAUNINNIUANTaULLEUNe
AIUIMTIANIMsHeInsvesnaudilsemea  waglinuiureunseuns
grwgnshiianisulasmnugnsenanslugnisujod  eanuduennimlunis

USII5IANISNSNYINTUIVDIUTLNA

2. swiuguih  Ae  feawnssumisqui  AazeunsmumsdAning  uae
ﬂmzayﬂiiumifjuﬁﬂmm yhuthAdeiusugvsemaninisuImsianisminens
ihluguihiiaenadestudnenim dosin wazmssensuluiudl suausuiu
Sy uavanansaUsuAsuldmuaniunsaifuninensiiGsuudadly
fuiiguih  Tnelndelosaonedosfuunugmemaninmsuimasanimmdnens
wazuadlugnisdnrhusuufoinisluguminldednsdussans ammuimuniia
vowny  wiomiefinrsanidnguauimundmia/nguimin  uasUssay
wNWUHURANSAUNUIBIUIIVNNS Fufunmsiunsisluukugnsmansnig
UsdnmanineInsth

=

3. SEAUNDIDU R T99AnsUNATRIEIURRIRUYIIMTN AN NUAYTE LA ULAZ LD

maunlulym [ienauaueInIufoINIsVRIYUTY
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v A =

NSTULATOUMNUENSANENSNITUSMITIANISVSNEINSUITe 3 seiull  dany
donnneaiy auwandlugun 3-3 Tnguaugnsaans wauldun wazuiulduinisnidavileey
ANENTTUANTANEY WASVUIENUTINISINEITEY WU NTUTAUTENIU NSUNTHEINTUT Uae
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wunltfunszuarnudsiulanivile afifanumnsausaslivangaufiagiuld
Tutsendlne wu mstmuadvimslith mstinstmuedaudisunudddidusulies
widmsuussmalngluanunmsaitaeuiiigliisuomnmiy  msldmsdnasshediady
533 ununsimundninisliihorafienumngausinndt wasderdmuanmsdaaniiosn
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3.6 nalnssiuumunanesrunsudlelymniswasunyassaiwgiisnnis
(International System for climate change issue)
@wﬁiyfy’lﬂﬁﬂiz“u’]ma’j’]ﬁ’sEJﬂ’l'iL‘ngEJULL‘lJﬁx‘iﬂﬂ’lWQﬁ’mﬂ’lﬁ (United  Nations
Framework Convention on Climate Change (UNFCCC) Junseunisaiiiunisseau
unnAAefulymnsasuulasanmgiionna Fenseumsiiilunuiidnamangmne
HeUsENATITINAINANAS aué’fgfgﬂawﬂizsmﬁma'jwéhEJmiLU?{auLLanamwgﬁmﬂmﬁLﬁsm
wwIananusilaifisteazideanisaniunis luduvessgazsideanisaiiuanunieldeydyan
avUsznAinsemaudsunlasanwaiiennmavzimunlfluita el (Kyoto
Protocol)  FsdrAnmsUdssimiSounszanvesusemagaamnssliogluseiuiiiininyiunm
nsUaeafingiounszaniul w.e. 2533 Uszuuiosas 5 lasazaassidunisiilanieluyaed
W, 2550-2555 (A.A. 2008-2012) Twataduldaudiud 16 quaiius 2548 (ae 2005)
uaﬂmﬁamaaué’mmawimﬁﬁma’jﬁhEJmsLiJ3EJuLLUaaaquﬁmmmazﬁﬁamﬁmimLLé’a
faflauznssumsseninsssunainsemsiasuulaaniwgiiennia (Intergovernmental
Panel on Climate Change (IPCO) ¥ihwmihdilumsagumsiiasizvinanisidouasdoyanis
%mmam‘ﬁlﬁ'aﬁaﬂﬁUﬂWiLUﬁauLLUaﬂaﬂwwgﬁawmﬂﬁm%’uﬁaﬁﬂiwaauﬁmmﬂawﬂiz%ﬂmwa

U a

TmensWiguulasanmgiionniauaznisusegueneg 1y mMsUssgusgnAeudyan

<9 9

anUsermadimenisiuasuulasaningiie1nia (Conference Of Parties (COP)) aA3adgn

q
[

Ao ASIN 21 FATUATGIUN 30 W, - 11 5.A. 2558 Fediidmune Tagusvasd wastaaguaall

dvsneuagingussadd

*  Differentiation ANUUANANYBITTAUMINAIUY WALFIULNTRUVBILARUTEINA
Hueueniigauesnmsuseruasanite lduAnUseguatiumansesnan

*  Overall Target ssrniihmanegegnil 2°C (Ambitious Target)

* Climate Finance MsEduaYUNNMSRUIINUTENATRLILGY  Uszinafinge
faniildfunansenu Wy Funarduieiiuoadifiusetuimuavesdoasy

TugrafauanvineveInsusey

a

*  Transparency AulUstlalutunouras MRV NUssmAansgosnidissuuied
mnnssuiunistaednlusdlansaaeuly  JudadaUseinaiunasdudedalil
nsanaslussuuRgiul

[ 1 o d' ! o 1 ! Y @

*  Usmaulnife  dyqranvzdidudiniaenvunisnisdidyaveinisvgalingsanu

Woada  11NNIINITTIAUNITANTEAVUTEMNALAUNAMUNETENINUTENA  Aaud

& A i 1 o«
LﬂEJUiS‘QiJF"IiQ‘VINTUG] NWLLWl@JﬂiSﬁUN@ﬁWLi%
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Yaagunmstugaan 195 Ussne ile 12 $unnA 2015

o Siamafinduresgamafindelanliiint  2°C  TaedadhllildAud iy
1.5°C gufiundagaud ifgaavngsy

*  aamsUdes GHGs Wannuazi§iiian nefidmneinlud 2100 domganisudes
GHGs

o Tu¥ 2020 Ussimaiamnuda awsgauyuiu 100,000 duneadiianss/ Mifloamu
TuwealulagazoaliunyUssmamasinuikasendnnisiingsuneads

o alimamdefumhsnuiiintestumsianisiuhludesiuilulsadiu
dayy anasmsuazimaluladildudlutlam guassn wasdalausuuysoniiamn
welulafifleusuusssydnsnmmsdnnisnineansi

o UYsmfunnnsdunuilufufisgnrunusasinssiiuumamstanuag

Weonlsawaluladatvayunisdnnismineinsuidmnsulsemealne

Feuseswmalnglomirsivasundluanuneienulunisanfnuseunseankasn1sInins 189 UNg
A158ANSUaREANTEUNTEAN AT HATINANLLUIIZUNBALNITUSUAIVDIUTEMNA  N198LaUD

Tk BN G AR R RIS T

3.7 Bavisuazaudenlesiusinsssme
msaaesetieuazanudenloaiuisUsamaduisnddunsifiaszansam
nsuimsdamsth  desndiidufendestumsuivmsiamstn Wy dndeinis 9nde
quims  fimusulents wegfuftR  aansouanwdsumind  dieveamaluladuas
Jsraumsallumsuimsiansiluguuesiiorsfimauenieiy  Geeradunaiainanin
Ty Aanusuussveadam LLazﬁﬂaﬂﬂwiuﬂWiLLﬁﬂﬁgwﬂﬁmeﬁi’mﬁ’uiul,wiazﬂizLm N385
iwevneuazaudenlesfumsUssmashlivatesuuuy Wy nsdaussgeinimisuas
FnniBaUfiRnisssiunund  meiddesmivandulusiisUsama nmsuandsuyaea
madiefnwgeu  udu  Tusieswativll  vesnfeginisadrandedisemmidenlsstiy
ssuszmalugUiuunMsiaUssAvnsuasdunu e foRnssesuumnvaiilreud iy
fuwnltiunisdamstlunssualanlval efe nisdanisthlnedmiladsmudenloassninai-
WA9U-019175 (Water-Energy-Food Nexus)
MSUSEYATINTUINIIA THA 2017 International Conference on Water
Management and Climate Change Towards Asia's Water-Energy-Food Nexus 5@%u33%d7&

Fui 25-26 unsIAN 2559 FansUsyyuil uwuseandu 2 @ wan laun nsiaueranuyide
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runsiawawuuUInaT (oral presentation) LLasmiﬁﬂLauamu%’aLﬁaLLaﬂLﬂﬁauﬂaﬂmi
LLazﬂﬁzaUm'iaiﬂfliu'%mié’fmﬂ’ﬁﬁwLLazﬂﬁgmmmL%auism'ﬁm’jwﬁf}-wé’mu-mwﬁ INFUNY
2IANTIEMINUEImA JUSMTseavges wazinddeandsemaaunnenduy (ASEAN Forum)
waltumsudsdamsisesulan  danunsaliissiuusang  (country report) i

Usziudymuazuuimenisudlaidnauelneguimsuasinidonnusemeanine o

Y A

ayuladsil
o w a = .
1. d@11nLav19N1s TN (ASEAN Secretariat)
ForUaue Wwalsy ela
A3 Wnihaudwnaeu
dtinasnsendeu

Wmidouaue AnuuiolulszmaAsNInongeunun1TuTTIAn1TUn (ASEAN cooperation on water

resources management)

o

asUlssiiiuddyy | eunuudunl wa. 2568 (ASEAN 2025) siatfunisasnanunduudslulssnanendoy d

v o €

Wevimineimwinsiaulanaasegialaedefmnudsduvesdwinaonly ¢ a1 wasld

s A o ' o ¢ o &
ﬂaﬂVIﬁLW@uqlﬂQNaa"lLﬁﬂirJﬂJ 27 ﬂaﬂﬂ/]ﬁ ONU

il

ANUEIEUYRIEMINGDY FrsauAaN 4 AU LAl

1) evwdadusunmsoyindiaznisuimsdanisanuanevanonadinimuas
NINYINTTTIUIF (10 nagmd)
2) audidudunsiannduandosluiies (6 nagns)
3) mwddusuangiiennia (7 nagnd)
1) mwdsBuiunisuilaauaznisaan (@ nagns)
o lnssaduausiuiiouasdumauntsdiiunumesssraumsinuduandougnimunliogs

o

danu  lassaianuuieUsznaumeamzinuanueieg  lawn  nsidsunlasanin
f

a

nfiona Awandesmimeianazmeils mstaiuazveads nsinwiReiivdanaden iy
fafusnunsianndunederluiioinseyintarmatenaionadinmuasnine ns
533U warnsUTEIANIMINeNTLh
® LunagvsAuNTUIINIIANISN e Nt sEyuIARlasInIsAuT el 10 Tassnns dail

1) nsouddudanisanudeansldi

2) LLu’J‘WNmi‘U%ﬂ’]iﬁﬂmim%ﬂmﬂiﬂj’ﬂLLUU@Qﬁi’JﬁJ (Integrated ~ Water  Resources

Management: IWRM)

3) SEUUNIIUUNULLH

4) mseenuuUsTUUNMEUIsTansteyaduthuasniseny

5) mndsaiazransENUINWIRASaiAAlAT (Extreme event)

6) msuanudsunazaenaneug

7) nswaniasuteyassrineiidwlddude

8) mynuuunsliffuuuusadsy

9) msifwenunsznin  end  wasmistidusmvesyuyuluszezeAndunsuims
Sannswensiuuvesdeay

10) MsAnwinuguewIlELagMIUIMISIANISNaN1Y

e nagnseunsuidyvinisidsusasaningiionnie lagnimusriuusunsalvnulas
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Aanssusingg Wisliusemeusiniusuiaveulunisudlulgmnisvasuwlasanmgiennia
® UAUDUY VRIETUNAYIBTANTONTIU LHU NITIAITIBIURINIAGDN NITIAILUININIS

giduuarailongItuuau M15UsEANIRRMLIBNUANTINEA U

2. Uszialne (nsuvauszniu)

Yofunaue | wiwsian qusyaiug

o o v o A = Y a

e AL NUSNYIAUeNNINE
ATNYaUTENIY

WU Eue | AUYIMIBYBINITUIIITIANIsUIlueuIAn(Changing climate: A challenge
for water resources management in future)

asUUseAY | @ nrsuSusSanasiil 3P Fu 1 Usu

Udsy NM5UTMFINNITUN U UIANAZIANTYIEINTY  1HBIRINAMULUTUTIU
o2, a A 1 a H 1 < - o 1Y)
dmgy YasanmilenandwrasioUSinanhlugauiudl  MsMvUAWNUNITINGSTS

ihangranuifinnueinuniu Jgvnimhnhuasdeaintudussozuay

MIAUTULTIUINTY

o ynsnisdeaiunazuidygvniiuge  dadunmsiiaseniamnisyadsenu

=

wazalinvesiiniiugnaindridufinasugieduildhiios

o ypsmsilestuuazuitaymtman fisanmsnsldaaieanouaylld
dsreasne mstostunazuidamiwhilnensnslddmoatis Wy nsan
vidervasUSunaviluvinaiuiiduilnensadshevzastvdesaiu
1h miﬁuﬁﬂaaﬂmﬂﬁuﬁw%a%aﬁuﬁﬁﬂLﬁuﬁw%mnw%’auﬂ%’uLLmumiUQﬂ
fouaznsdailuiinaiuiinansh  nsasadeurderunsiuiluiuiias

ANLEBIUSEUTNYUN nstesiulazuntymuulasunsnshaly

'
I v

fureasne Wy msimunszUURAMULaTLILAoUaRUMSalYIN NS
ToyaukarAINIUAUTEYI VY iieasipnunseniinuaziludesmslunis

ANRIUEDIUNITAILNYIIN
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3. Uszmelng (nsuninennstiuiaa)

Jofunaue | asinFesdnd Asels

910 UNFTUINY T IUIYNITALAY
AsUMSNEINTIIUIANa

shietnaus | mavAsuwasanwnfonnimuasiiléfiu - (Climate  change  and
groundwater)

ﬂéﬂﬂiglﬁu ° mnﬂ?iauuﬂammwgﬁamm wazUsIngnsieatily wavartlydmadonis

@Ay Wasuulasdadesingg mage-gnninel Wy gamnfindsvesusseiniauas
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q. Uszenann
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5900 NwENNSEIUENNINYT (Director of Hydrological Division)
nIugnHeNIngwarannInel (Department of Meteorology and Hydrology)
Usenana

vhdethiaue | nanszvuvesmsudsunlasanwgfienniaiegnndtlulsemans  (Impact
of climate change on flood disasters in Myanmar)

aulssiu | e YsuimananUszaufeRoRluvatesuuuy wu wiglslaau wsiudulm funay

ddigy sfsfofividnuih Tiun dwiu wesibuds nsugelieineuargvninenis

[%
o I =

JafiunmsnisUesiunasunludymdsidisoudn Wy Msveieduiuaniiiay

g
wazanningr  nsldmsatalumsliesisideya  nslduuudnaes

HEC-HMS uag IFAS iensnennsal

® MsuTMsInnIninenslutaguiinnuyimeunndunintusse

R INANMURUHIUTANTUVDIFINUTNIEALAZEVNNINYT WY BNl AL

9 9

(%
Y A

el Snmansdnszideyauandliiiuiiusveanisisundaiionnie

Y

a

Wy wnldufiinuvesgu)iiaan gaumniiingn wagtiny

Y Y 9 9

® spsnslusuAalun1TuIMIsIaNITIngInsUILNe U Ty A AuR

audn louA nsUSugessuunTindeys 1w seuulnsung sEuundes

[y [

1935UA MAANUTEANTAINNTUIMSIANITTINTBYA LU N1TAIUANANAN

doya MvlaTzvdeyalaglivdnadia vl ietddeyawmanilunldlunis

Y 8aNkUY UURMUAuLatkazAInnIsaianIunIsaiiniag n1si
waRaaglrduNausEULIUNEIN ALk UL IUALLERS A5
Hnausuanvtninenumaluladiaunsa i lgussmINansenuaInmIg

Waguwlasanmgilonia mMitaussuudsudedvhudundy n1sinausy

1% '
U a

STEFUAYIAUNINALIANLEINNTVRIUTET T UTUNNSIANITHANTENUIIN

1Y & v v oA

gUR visoumanssERuTninAnwiausluaull

3-16




srgeuatuanysal lasan1s3desieaunisiiasieianiunisaliivesyseinalvg-nineinsiiduniswauiiasugna-

a
5. UszlnAnenuw
ToruaUD Mr. Nguyen Tien Tung
Y
farin HInNsduuHLlazd Iminen s aldvessemeieauy (Director

Water Resources Planning and Investigation for the South of Vietnam Division)
AudmalulagvsnensinaalivesUsewmadenuy (Center for technology of water

resources for the south of Vietnam)

Wdednaue | nsUszliuransenuvainsauiladuiaznsivdguilasanmgiiomniadetilafulun
Fduwitlue Usemadeauy (Assessment of impacts of groundwater abstraction

and climate change on groundwater resources in Mekong delta, Vietnam)

apulszy | e yinmitsuduuaitilug Ussmaienuna ssauymsssuildfuandias wagnissng
dfiry yonudu Ssamuisiiululdvestigmidindni Ao msguinldfiu uasdeuutas
anmgiionnia fedu unisfnv3sussidiunanssuananvmaesavninoUsinouay
auamvenilitu  Tnsmsvssiiunansenuanmaguinldfuarlidoyaluein  daus
WA, 2543-2553 uaznsusziiunansenuannisidsuutasanmagiioniaazlddeyaan
mssassamuntsofluowian s wa we. 2563-2643 lasfimstvusaniunisel
$raeansidsuudaanimgiienmannuuudiass Simclim 2013 53 3 @n1un1sal fe
B1, B2 way A2 USinaunsianiigpulseanaldannuuusiass Wetspass WaNIZNuN

nsauildruUssiiulannuuuinass GW

v

® Han13UTHIUNANTENUINNTEUINIARAY ASUA W.A. 2543-2553 WUT1 UM sLasi
Tanuluganuiimunnnigauasuszana 2-7 wih TagdnsnisiinilanulunsasUnAnw

Tugedagiu SA1asus 2.5-4.6 a1 aua/u

° wamiﬂmﬁumaﬂswumﬂﬂmﬂ?{ammaqamwgﬁmﬂm Faus WA 2563-2643 WU
Usinanmsiiuigauiiianasia 3 anuniseifisnaes snsinsiutidauluusaydi
Anwilutisewnan Sadaud 1.7-35 &1y aus./5u 1.0-3.5 & ava/fu uay 1.4-3.4
81U aU.4/3U dAUSUENIUN1SI1889 BL, B2 way A2 aua1u USinaumsiindnlaaugien
anauadiniu 20,421 du aun/fu 23708 &1 aua/Su way 28,050m3/day

dunsuan1unisaiinasd B1, B2 way A2 ANUa1au
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6. Uszmelng (Nsuninensun)
Foriiaus AMATIET L3Sl
farin He1nen1sdInUIMIINNT T

ASUNSNYINTUN

PRI RIGIR) ﬂaqwﬁ‘miﬁmﬁmmiw%’wmﬂiﬁmmLLmﬁmmmL%azﬂmwmwﬁw—wﬁqmu—mmi

(Thailand’s water resources management strategy, nexus approach)
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7. UseinaunLade
‘?ja&:i naue Datuk Ir. Mohd Adnan Mohd Nor
H3rim Academy Science of Malaysia (ASM)

Wdetdnawe | wuimadenagnsiieuideyminisuimsdanisiniiienudeslesiuin-nasnu-01ms
mUlﬁﬂ’ﬁmﬁ%’JuLLUaﬂ‘UaﬂamWQﬁmmﬂ (A strategic approach to address water

management issues for water-energy-food nexus under climate change)

< S £ U dld o g L3 a o a go/ a
asUuszia o Usswmnaletuindulssmaniinineinsiigananysal  lnefusunanimyuiey
d1mey 580,000 #14 aud/A FudeamesensaLIvewaanAdIUlueRRTHIULY  Le by
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Taedinuang feil
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g1afinvulueuAnlApg1InTaUARY

- WAIWISTUUMSINATTUMUUNAIALAENISIONUY 3R LakA  N15annshiun

(Reduce) Msl4unen (Reuse) kagn1stuinaunnlglng (Recycle)
- misfansladiiesnwnseuuiivamy
- aupuMsldivesUssnnslvdianuunsau

o withagynnaduasinnuiunsstufetudgmiuiuasuumnsudly Snads
fiSosiiesne ﬁﬂ’@umﬁuaEhwiaLﬁauﬁaaﬁuawmmﬁlﬁuﬂmm NITHANAUKLINIG
fsnanitelUufoRetedsadallinszinediadueuannsn  Ussmmnadeissitu
Sossmnuznssumnitulud we. 2551 ieuidgmdingn  lnenthiivdnves
Auznssunsth A msAnwinagnslumaudledgmiegluauala msviauves
annssunstandusuutudata (across sectorial boundaries) fnsmvenugdl
dulednudy wazfimsthiaueuamenslidUinuudanminensiuiend
(National Water Resources Council) nsens3s U39 nsal Mty uazriiawldm
Wy
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38 wmalulagnisdanish

wislumeluladidunuimddalunisiansin fe welulagnsdrsianinenns
shaniien viiensdisiadeyannnszeglng (Remote Sensing) fayailldainaniiisndrsie
yninenslagninanldlunsdisauasiamunisiasunlameminginsuazduandon a3
Usegndlddayaninmisdisaninensdemaiinlunisianisninennidnmstaunegig
soriies uarditoyaiigninnldvsslonilunmsdansinlunanediu enfi nishamufiufiivia

NsARMINARIUNTALABILAY kazn1sUTEREHLINToYaA I TIEY

14

3.8.1 walulaglun1sAnnuLazAIANISIUNYINLATAB KA

nsRaeuLazAIANTsaiinvia

2IANMTUIMINsTUMAzRINIALAYIF (NASA) Lothdayaniiieudisiansnens
sldlunsfemuuazananisaiiiviu Inedavheeiedesilefiusznaude

1)  Global Flood Monitoring System (GFMS)

Junnslduuudiaemadamanssiududeyannaufieudisianineins lng
nslduuusraomugnaineluansiaesinadwirheteyaduussdeyaanimeinaain

~ ~ v o ~ ) Ao a =~ a
ANATEN TNFIAYNLRUTNTUSEAUTaNATANNALREAUSEUN 12 Dlalns way 1 NLaluns Lag

¥ '
=) I

wansUSunary Usinaiduaran 24 72 way 168 dalus Sasanisiva waziludiiiviau
(http://flood.umd.edu/)

2)  Extreme Rainfall Detection System-2 (ERDS2)

Humsoyuuaniunmsaiivhuandeyaduaindeyaniaiion Inglédoya Near
real-time TRMM Waz NOAA Global Forecasting System (GFS) @sunisfnnuiazne1nsel
Uiinaluazay Insudafeuuiinalugeldsiaiuagden 0.25° x 0.25° uazluszdugine
sdansudenedousemafildfunanseny waznsUszanasuuUszensiildSunanseny
NHuAALAa (http://erds.ithacaweb.org/)

3)  MODIS Near Real Time (NRT) Flood Mapping

(%

Humsdsaiuiidvhudedoyafiufitanneaiies Tera/Aqua  MODerate
Resolution Imaging Spectroradiometer (MODIS) Tnouanstuiiivialuiuinukannoy ud
iy MODIS lslaninsndrsaituisluuinaitiusneauls wiidwhadidarhdudanu
azldun 250 e wavlddeyausenaulugiaian 2 Tu 3 Ju way 14 Ju

4)  Dartmouth Flood Observatory (DFO)

Huns3nvhusuiiinvhsuuy near real-time uazuanuHuianu1sait vl

Uagtunazluedn Inglddaya MODIS $aufiu Landsat-8 wag EO-1 $3ufis COSMO-SkyMed
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wag Sentinel-1 usnanilladinisuszanadnsinisivaluiaidinndeya microwave iy
ToyadniNIsmanlannn1snsadn uazuuunaesauain

(http://floodobservatory.colorado.edu/)

NSAAAINLAZAIANITAIABLAY

nsfaauazatanisaifoudssndursdedenudinsouddidaauieliin
psilafinsafuvesiidimiendes sUl 4-1 uansdenuvesiouds (Drought) aadenuves
Vlachos (1983) titeuanslifiunnuunnsneszwinaiouds (Drought) nsviaumauti (Water
Shortages) AMLWILES (Aridity) waznisuusanimduvsiansie (Desertification) Fafauds
Hueuulsununusssunanviliannisneaunaluiasszeznalanamis UonaNie
wasdanusoanilu Meteorological Drought fiansanannUsunaruuazgaumgil, Agricultural
Drought iansananeudulufiu fluiugn wilnfu fufivausenu wagmIsszmoiagnnsay
drwesity uay Hydrological Drought fvrsananUsinanivi Yunadilugrafiuin waznns
syMBLAYMIAETYeiY

Drought Research Center ¥09u#138188 Joongbu Useineniudld dn1sin
Jayanarifigudamsnensunldlunisinauaniunisalisuas neiinslddeyanuain
Uayan1figy PERSIANN, TRMM wag GPM dagauszinnius 30 Cloudsat wag Earthcare
%auuaﬂ’liizLMEJLLﬁ%ﬂ’]iﬂ’]EJﬁ’]GUBQWGU wazloyaiyanNaILiiuy TERRA uag AQUA uazdaya
mm%uiuﬁummm'mﬁau SMAP  AMSR-E k&g AMSR-2 uamfmﬁmq Drought Research
Center §ldannszuuamanisalfouds fauandluguil Fsusznouse 3 daufio msaanisal
svavdu Turae 13 Weu Tnglduuusians GloSea 5 LSM uas WRF nsainnisalszeynansd
912 Tud29 4-6 1o lneldisn15n19adf Bayesian Network ANN Fuzzy wag ARIMA wagnls
AANTSalsEezend Tuyaegania laeld Atmospheric Science 8191 Teleconnection EL Nino

waz La Nina WagjuluureanImgilennia

Context

Temparary Water
Imbalances

MNatural

Water
Shortages

Desertification

Process
(Emvironmental Transformation)

Man-Made

WViachos
[1983)

a

sU# 3-4 fowsouda (Viachos, 1983)
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Y Y

¥ '
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ATLUUNTITDYINTINLTT ﬂm%qﬂaﬂm@%aﬂ]uwaqﬂm Ao ﬂ'ﬁLﬂUT@HaIUL%\TWUWW‘lNaWNWiQ

o

AsouAquitLiiAnuldiaun sanmstadeaniiady wazanmiizans doyaduaindey
pfeuduteyafifinnuannsolumsiatoyaludiuildasevequiugadu laserdons
wdassaaniduiees (sensor) #iindeyaetii gamaliwe nsgadulazasvioussdfinimen
AAusNe sudandudoyany vhlvanusoussanamyimnaniruluiuiifdaugunluns
faanniingratary wu fufigun fufingia Wud

prflendldlunsen -gnninenanansaudsesnidu 2 Uszian mudnunzuedis
Tas Suldin maiflgudnaii (Geostationary Orbit) Aeanafigudinyuseulandearuiia
Fagwintuananiiilanvyuseumies uazidunislavseglunuiidugudans dudnuuunils
fomfienlaasuuadalan (Polar Orbit) nslaastiueglunundalandtalandenanialunis
Tnasgadiaivdoyanseuaquituiiuenainidsfinisfasaduesilélunstadeya wu
Infrared Imagery (IR) wag Visible Imagery (VIS) {umu

Tuagiuivarsmheanuddelainsimuinssurunslunisussanuaiuiuim
HuINTayan1figd 819 TRMM Multisatellite Precipitation Analysis (TMPA) (Huffman et
al,, 2007), Climate Prediction Center MORPHing technique - CMORPH (Joyce et al,,
2004), Precipitation Estimation from Remote Sensing Information using Artificial Neural
Network — PERSIANN (Hsu et al,, 1997), Global Satellite Mapping of Precipitation —
GSMaP (Ushio et al., 2009), wag Global Precipitation Measurement Mission — GPM %ﬂLﬂu
ANUTINTasENIeUsEInA Lae NASA uag JAXA lads GPM Core Observatory satellite Tu
Founuaiwus 2014 FelasennstifunisimundesenainimaluladfildluTRmm

(http://www.nasa.gov/mission_pages/GPM/overview/index.html)

3.8.2 msUszgndldmaluladadelnilunisinniuaarunisaliinvesuszwmealne

o [

dnnaunaumalulagainauaz)iasaumnd (29AN1NMNBY)

Qe

Foudd we. 2514 AnefguuailAtufudaannznssunisuianidifienis
UTZaNUIIUNDIAITIANSNUINTTTINYIAAIEA1ILTEN LaglY159ulATINITE1529
NENYINTEITIUTRR A TILvEs NASA uaziiled wa. 2543 latinnsaadedninauiaun
wialulageiniAuaz)ilaisaumne (83An15um1v9U) (Geo-Informatics and Space Technology

Development Agency (Public Organization) - GISTDA)
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nsfnnuanunsalfeudaiiufivssmalneves GISTDA  T¥feyaanaiaiies
d19anineanslan TERRA  uaz AQUA lnefigunsaliuiainsverlna MODIS  (Moderate
Resolution Imaging Spectroradiometer) Fdamuuafiedlunisargnmn ?fqmamquﬁuﬁ
yhlannelu 2 Ju annsatuiindeyalurasndusiieg 16 36 drsdu sewing 0.405 fs 14.385
lulasiuns fnuazdennin (Spatial Resolution) fakst 250 &1 1,000 was Taufunislden
Fdanuunndnavasauty (NDWI) uazandriianuuansnsvosfisnssas (NDVI) aviinae
wanamaluzluuuvosikuil ieldlunsmansaiiuifdduunldudeniaiindouds uenaind
113 GISTDA fimsfinnuaniunisadlniinlae wiansasiaaeuesndu 2 wuu fis nsiiinnuen
AfurnamIfisaszuy MODIS aguiufinlndainaiiien Landsat-8

GISTDA lésfiunsinpuiiuiidvialaonisldfoyaanaruien 3 aas ldun
RADASAT-2 COSMO-Skymed-1 tiag THAICHOTE TunstuiinamitufidviuwesUssmelne
wariuilndiAes Tnefidedflunsuaniua 3 o 1 1. ssduanuguussmesualusey 7
Fu udadu 3 swdu Unf Yrunans Juuse 2. Hufidwiwseu 7 Yu wansiiudifivhulu 7 Su

(% [N [%
aaa o 1

Mnfuitsenuna fuiiisduansdeiuifithivhg 3. arwidwheddlusey 11 U (2548-2558)
wansS AN saiThivhus sl 2548 897 2558 uen 4 v ldun 1 A%t 2-4 As 57 e
uay 8-10 A

Quéﬂﬁﬁ’amiﬁ'}é’aﬁa: (Smart Water Operation Center : SWOC)

wlevielneuaua 4.0 (Thailand 4.0) n1eldni1suives waenUseegns Junslewn
wenfzuun’ uidermideulouislunisinunasysiuasdinuvossemalng ol
ansautetuiuuszmaduqld uazdngmadudilugiinnaodenz fusenidodld
(Southeast  Asia) lagiiurnnudslunisduirdeutasusiameuinnssuuazinalulad
(Innovation & Technology) uwazfingnisiludsrunineaifugluuy Uszvrsuynaindiu

¥

ansanfedeyanield uillesnnUseinalnedivssynsalvgfedosas 70-80 1w

>

nwnIns unan lnglanizeg198s n15imzdandnl wasiigiaswgiadue) dewmail awa

WINFFUUNIFWATIASTTUUATIININIENTINNEASLazannTal nelinusulinveuraInsy

a

aUsen1u Naguduianisiidansestu seiianda (Smart Water Operation Center :

SWOQ) wiefiarmevauasulevenensasivinuulevgnewaus 4.0 Tnevinisdeundas
nsinwnsuuuiAtlugnsinuasadelul Satunsuimsinnsiiiuadio Tnonislduinnssa
warwaluladfidondn (Smart Farming) ﬁﬂﬁmwmﬂimmmL%ﬁﬁqsﬁ’auﬂaﬁﬁmmﬁﬁﬁﬂumi
izanene laegaasaindiuivled (Website) viiouaUndindu (Application) dievily

nuasnsTselaunduy awnsoensedugiueneels wavansaresenesinuignislu

(%
Y

Ausznaunsiueuian mewnll nsuvausenuisladnnauduiiinisunganios o 01m1s
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1)

2)

Fwndoyausunaniey Usunavin Yuadnfuilugiaivi uazaunin
11 91N MHeNuineItos W nsugnleningt Mslwidendawisussmalne
wagnsy ninensin Wusy

(3 L3

FATIEN WATNYINTAUANIUNTAIUNAINBUUTIADINADAFENS
Uszundunus waziiseiaianisiieudslviunuigauiineiteas dnveded
TgUsrasAlunsdnsauduiirinisundanieshe

Y a

deatiuayudoyaaniunisaitdeduivisussing fuimansuvauseniu ua
mhonufiisadedumsiadulavimsianisiludidingasineg 1fegegndes
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Small reservoir group in the platform

Water management
system in the
investigation district

Number of TAMEIKE: 7
Construction year of TAMEIKE:

120 years ago
Total full capacity of all TAMEIKE
: 90,000m’ (without water leakage)
Irrigation area: 34.5ha
Average area of paddy perone plot: 3a
Average volume in depth: 260mm
Average landform gradient: 1/10
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&Eana | 813.00 | 1446.00| 1625.00| 1995.00| 3592.00| 3958.00 | 4026.00 | 2653.00 | 1060.00 | 1388.00 | 1655.00 | 1206.00 (23015.00

[aRa | 507.78 | 657.15 | 795.99 | 957.53 | 1437.04| 2241.24(2213.42 [ 1243.06 | 573.31 | 436.11 | 459.13 | 529.95 [12051.73

Adn | 162.00 | 162.00 | 213.00 | 305.00 | 624.00 | 764.00 | 810.00 | 323.00 | 217.00 | 96.00 | 101.00 | 163.00 | 5238.00
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En 46.60 13390 | 20540 | 19360 | 41360 | 62630 | 35080 | 15500 4910 2250 14.50 1510 | 2226.40

Laaa 7A0 36.00 66.70 87.20 16790 | 258.50 | 141.10 | 42.00 1720 890 5.40 4.80 843.10

ﬁ%“lﬂ;n 0.00 1.50 6.00 10.30 47.60 95.50 55.70 13.10 6.80 0.00 0.00 0.00 236.50
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&tam | 104400 | 912.00 | 916.10 | 923.00 | 2164.40 | 3010.90 | 1572.00 | 665.00 | 65330 | 843.30 | 1014.70 | 891.00 (14609.70

1aaa 490.10 | 481.80 | 406.00 | 410.00 | 62890 | 828.70 | 449.50 | 31880 | 294.80 | 322.40 | 408.30 | 502.00 | 5541.30

ﬁ%“lﬂ;n 70.50 162.00 | 103.70 | 94.00 119.00 | 62.00 21.10 38.60 16.00 41.50 42.40 104.00 | 874.80
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aan 2367 2859 11896 | 13923 | 18914 | 12951 4579 12.96 994 2077 1691 17.20 665.27

1aaa 3.63 743 220 71.20 98.38 61.23 19.36 8.17 .20 3.93 3.06 3.15 307.65

ﬁ%“lﬂ;n 0.83 1.16 3.7 6.22 3245 2247 6.687 3.81 0.00 0.00 0.00 0.00 99.57
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&am | 1546.10 | 177530 | 1237.70 | 1203.70 | 112340 | 1143.40 | 81820 ( 3431.10 | 3500.30 | 1786.90 | 786.80 | 115790 (19510.80

1aaa 09230 | 758.80 | 789.50 | 730.40 | 610.00 | 455.40 | 44480 | 694.40 | 82560 | 430.50 | 423.60 | 47050 | 7225.80

é“lﬂ;n 135.60 | 242.50 | 280.60 | 15540 | 206.50 | 100.20 | 126.80 | 92.00 158.50 | 167.20 | 86.50 60.90 | 1812.70
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aan 7063 23146 | 53917 | 92878 | 148997 | 115895 | 41454 | 15813 | 104.11 7097 67.05 4007 | 4561.07

1aaa 3232 7645 15045 | 42710 | 82228 | 63945 | 2561.12 | 112.78 | 68.65 46.48 30.39 26.26 | 2683.72

ﬁ%“lﬂ;n 15.50 34.15 26.28 14737 | 26871 | 28228 | 11887 | 57.76 36.08 2290 12.83 8.80 1337.82
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aan 64.16 50.70 14646 | 22967 | 24641 | 19935 | 10015 33.88 2373 18.00 12.79 13.34 957.81

1aaa 1035 1731 35.08 82.38 12209 | 108.20 | 4717 2315 1493 10.53 7.09 .89 484.18

ﬁ%“lﬂ;n 2.50 3.30 3.01 32.34 1145 46.00 6.11 5.19 5.00 4.00 3.31 195 136.51
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& | 812.57 | 1601.00| 1803.42 | 2025.00| 3513.00| 3655.00 | 3849.69  2642.12|1212.28 | 1133.00 | 1384.00| 960.77 (21929.00

laRa | 555.06 | 206.19 | 1030.34|1123.21|1598.19| 2480.04 | 2654.93 [ 1571.31 | 696.57 | 558.13 | 603.58 | 631.40 [14308.96

é“lﬂ;ﬁ 251.35 | 261.10 | 248.00 | 279.76 | 825.00 | 1201.00|1283.00| 620.35 | 319.75 | 220.00 | 287.00 | 244.51 | 7506.00
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aan 3992 12928 | 42809 | 69290 | 94643 | 78160 | 37427 | 14950 8239 58.32 3962 3532 | 3711144

1aaa 2930 7441 166.07 | 39707 | 640.51 | 44145 | 223.08 | 10405 | 65.18 4568 30.71 26.60 | 224411

ﬁ%“lﬂ;n 16.90 37.94 42.30 15945 | 329.56 | 247.54 | 13697 | 81.12 5212 35.42 18.45 14.79 | 1603.12
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#@dn | 1740.00| 2454.00| 2892.00| 3702.00| 5444.00| 9458.00 [12377.00 5951.00 | 2423.00 | 2941.00 | 3190.00 | 2661.00 (52965.00

WRa | 911.73 [ 1131.41|1372.36| 1477.67| 2318.53| 3964.70 | 5172.28 | 2823.30 | 1255.15 | 762.84 | 804.01 | 974.78 (22968.77

Agm | 85.00 | 113.00 | 374.00 | 292.00 | 975.00 | 1103.00| 1424.00| 883.00 | 433.00 | 218.00 | 124.00 | 122.00 [10349.00
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#@dn | 473.00 | 2518.38| 2705.21| 2522.54| 4375.49| 6891.12 | 9324.20 | 5601.87 | 1783.00 | 1404.28 | 1903.81 | 1210.54 (36565.14

Ra | 239.39 | 779.76 | 1083.64| 1039.09| 1583.59| 3651.10 | 4931.80 | 2669.33 | 498.49 | 300.89 | 336.53 | 367.19 [17480.94

ﬁ."l‘l_il 136.11 | 155.91 | 174.87 | 201.57 | 465.58 | 1734.76 | 2036.76| 285.93 | 134.74 | 119.73 | 120.05 | 98.96 [10432.92
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@M@ | 480.14 | 1895.80| 2093.13| 2137.14| 3784.61| 5959.23 | 8005.20 ( 5195.54 | 2413.00 | 1095.69 | 1491.19 | 885.80 31333.7ﬂ

Ra | 309.32 | 620.39 | 839.66 | 739.03 | 999.08 | 2217.80 | 3355.57 | 1920.35 | 960.41 | 426.72 | 334.21 | 347.82 13070.34

Agn 0.00 98.58 | 208.00 | 236.90 | 249.90 | 31590 | 526.65 | 106.84 | 304.99 | 0.00 0.00 0.00 |(4379.40
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&En | 340.00 | 2186.00| 2002.00| 2868.00| 4252.00| 8287.00 [10034.00 6313.00| 2158.00 | 1287.00 | 1810.00 | 1075.00 (38793.00

laRa | 204.95 | 495.55 | 757.67 | 710.20 | 1237.60| 2889.94 (4428.03 | 2013.04 | 680.69 | 287.76 | 229.29 | 232.65 [14167.36

Agn | 95.00 | 95.00 | 83.00 | 85.00 | 92.00 | 254.00 | 351.00 | 106.00 | 83.00 | 72.00 | 99.00 | 80.00 |3170.00
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EER 8.59 22.66 9.66 18.28 | 26.15> | 104.18 | 10396 | 70.29 | 12.66 | 17.22 | 11.63 8.00 | 26642

Lads 1.73 3954 3.13 3.89 6.25 17.82 | 31.51 | 11.78 5.25 4.84 2.81 2.06 95.00

ATEA 0.22 0.00 0.00 0.31 0.47 0.07 0.80 0.57 0.43 0.08 0.03 0.01 13.26
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&Ean | 541.94 | 1658.30| 1431.78| 1525.32| 2669.36 | 4068.53 | 4969.64 | 3248.62 | 1139.85 | 957.58 | 910.52 | 826.36 (23185.92

1aRa | 440.01 | 693.98 | 805.46 | 785.17 | 1076.80| 2091.49  2738.44 | 1757.80 | 750.23 | 609.33 | 510.03 | 551.33 [12810.0§

é“lﬂ;ﬁ 356.23 | 295.57 | 229.74 | 240.80 | 403.20 | 1093.00| 1403.78 | 515.51 | 530.29 | 484.96 | 396.34 | 382.02 | 9134.08
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\Aau wa. nAa. ia n.a. aA. na. A.A. na. £A. uA. nn A sl

EER 27.95 | 173.76 | 132.40 | 139.29 | 310.07 | 630.43 | 769.90 | 523.10 | 161.31 | 76.01 | 102.33 | 60.21 |2855.02

Lads 20.96 | 45.22 | 55.52 | 57.88 | 85.97 | 262.43 | 404.01 | 225.82 | 49.27 | 3065 | 27.54 | 26.22 |1291.48

ATEA 14.26 8.09 10.830 | 1031 | 12.74 | 88.30 | 131.73 | 25.36 | 18.49 6.31 6.57 12.74 | 651.01
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@R | 89.96 | 331.06 | 266.95 | 188.98 | 204.25 | 594.43 |1096.39| 518.50 | 103.59 | 82.80 | 79.81 | 112.55 | 2368.48

1a8a 44.78 | 102.90 | 109.26 | 90.98 | 118.22 | 293.53 | 501.94 | 249.97 | 39.71 | 28.00 | 26.94 | 34.07 | 1640.30

mEn 0.00 0.00 11.18 | 11.83 | 43.45 | 116.54 | 120.59 | 91.90 5.50 0.00 0.00 0.00 | 47995
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&En | 39.75 | 10994 | 3703 | 32.91 | 64.54 | 118.36 | 185.35 ( 67.36 | 29.09 | 31.11 | 14.42 | 29.25 | 468.51

Lads 243 11.71 9.42 7.08 9.52 33.08 | 50.71 | 12.97 4.10 2.85 1.97 244 | 148.27

ATEA 0.00 0.00 0.17 0.00 0.00 0.56 0.35 0.00 0.00 0.00 0.00 0.00 3.41

n-55



P

sreuatuanysal laseni1s3desieaiunisiasieiaarunisalthvesdszinalve-nineinsiidunrsvauiasegia-

= e = - -
aail Ct9 : Thulvdaidas a.a udn a.anasl
atASnaniningan - dgastaie 1l 2520 - 2556

200
3
Z 160
=
Az
1 120 —
¢ 4gn
? |
Lg 80 | I wdn
c
- -
S o i EEEE e M
0 __—_-_-_-_._l-_-_____
W WA N8 NA AR N RA WA fA MA. DA JA
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EER 23.31 | 3292 | 3786 | 52.12 | 57.89 | 58.98 | 179.15 | 132.46 | 54.26 | 41.71 | 43.21 | 42.64 | 397.39

Lads 243 3.55 7.21 9.59 14.22 9.30 29.20 | 2443 | 12.47 9.05 3.94 492 | 13061

ATEA 0.00 0.00 0.00 0.00 0.01 0.00 0.23 0.06 0.00 0.00 0.00 0.00 7.18
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&Eam | 38.39 | 128.46 | 63.22 | 39.79 | 106.10 | 196.99 | 395.54 | 220.22 | 52.57 | 30.07 | 35.60 | 42.15 | 827.45

Lads 4.89 2454 | 1933 | 1261 | 2151 | 69.76 | 123.47 | 44.27 | 1174 6.46 451 413 | 34518

ﬁf“lﬂ;ﬁ 0.00 0.80 0.69 0.42 4.15 12.27 4.10 0.00 0.00 0.00 0.00 0.00 62.43
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AR 1720 1730 18.70 16.10 33.70 70.00 770 13650 | 25700 | 20510 2840 19.50 897.20
1afa 3.10 3.00 2.90 3.10 1410 | 1940 | 2240 | 5140 | 9030 | 4000 | 1160 | 630 | 267.60
FEm [ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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@iam | 10920 | 10920 | 10020 | 2920 | 8500 | 12320 | 14620 | 32370 | 38330 | 22400 | 11010 | 10940 | 1861.70
LQEE 1020 9.70 9.80 6.60 23.60 37.70 52.10 13630 | 22590 | 104.00 34.40 19.90 670.20
é“lﬂ;h 0.00 0.00 0.00 0.00 0.00 240 7.70 28.50 64.00 17.60 5.60 270 128.50
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&En | 520.00 | 700.00 | 864.00 | 900.00 | 1366.00| 2336.00 | 4850.00( 3526.00| 971.00 | 502.00 | 573.00 | 525.00 (17992.00

laRa | 427.29 | 569.19 | 534.11 | 564.61 | 738.57 | 1413.80 | 2329.68 [ 1589.33 | 573.81 | 421.62 | 390.38 | 450.60 [10002.98

Adn | 361.00 | 407.12 | 427.66 | 416.64 | 412.00 | 747.00 | 1080.00| 644.00 | 356.00 | 254.00 | 167.00 | 376.00 | 6536.00
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\Aau wa. nAa. ia n.a. aA. na. A.A. na. £A. uA. nn A sl

&En | 167.00 | 228.00 | 369.00 | 781.00 | 929.00 | 1979.00| 2675.00| 602.00 | 166.32 | 199.08 | 160.41 | 145.00 | 5798.98

Lads 4732 | 64.26 | 102.72 | 135.71 | 235.01 | 644.54 | 847.71 | 171.81 | 61.47 | 56.63 | 50.54 | 46.85 |2464.57

ﬁf“lﬂ;ﬁ 3.00 11.00 | 14.00 7.00 30,00 | 57.00 | 59.00 | 15.00 | 10.00 9.00 5.00 5.00 | 665.00
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= ayiadiumdnud] (Water security)

awﬂuﬁ"l (Water right)

SRS 1A (Water pricing)
RgvRNE (Water act)

nalngzdunnadifeiunalatnnisUieua

am‘wmﬁmmm (International Systern for climate change

issue)

=
malulatiazuu nissamsutunszualanTmio

1 watilbadlum shiarmaazaanisaihnawasSands
2 sudldhinsdanisilunssalantaly
3 asadnanadiaulas s ssme

1. welulaghuntsfirnmuazmantsaRniaauazAunds

® sguumsAanaazaanisl
= wrlledfienfiudoyseudnanisaliuy near real time
= waliladdmauudiags

NASA Flood Monitoring and Mapping Tools

Flood Monitoring Tools Based on Remote Sensing Obseratio rs
- Global Fload Manitoring Sy stem (GFMS)
- Extrerme Rainfall Detection System-2 (ERDS2)
- MODIS Near Real Time (NRT) Flood Mapping
- Dartnouth Flood Obsenvatary (DFO)
Three appreachss to using remote sersing cbservations for flood monitering:

1 Hydrology models that derive strearnflow & runoff, using rainfall and weather data
from satellites

2. Infer flooding conditions using satellite-derived precipitation

3 Detect flond water on previously dry land surfaces using satellite-derived band-
cover obsenations

State of the Art in Drought Management of Korea

Jao-Hesn LEE, PhO
P, of Civil Eng. Department, loongbu Uniwesity

Directorof D mught Reses th Genter, 1811
& Definition

@ Drought Types
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Drought Monitor with Remote Sensing Information

< Cloudsat
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sz
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Drought Forecasting Methods

Drought Forecasting
Physical Model Statistical Method Atmospheric Science
| |
I B =
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~ Hydrologic models 15 SWAT, MIKE BASIN, NARM

— Hydraulics models 15 MIKE 11, MIKE 21, HEC-GeoRAS

— Crop model 1t WUSMGO, CWR-RID

— Water allocation model viu WEAP

~ Conjunctive Water Management L Source
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http://project-wre.eng.chula.ac.th/watercu_eng/
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