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- Overview of Thai

Thailand is Land of “smile”
Thailand is in the Southeast Asian
77 provinces.

population over 68 million people

Area 513,120 km? (Thailand is the world's 50th
largest country)

The capital is Bangkok.

Religion : Buddhism 94.6 %
Islam 4.2 % and Christianity 1.1 %

Thai Language.




» Thailand is located in Southeast Asia region
» Country area 51,312,000 hectares

» Agriculture area base on land-use data
23,877,800 hectares (46.5% of country area)

» Paddy field area 8,930,006 hectares
(37.4% of agricultural land area )

» Irrigated paddy field area 2,792,000 hectares
(31.3% of paddy field area)
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wet and
dry
climate”

3 season

> Winter (Nov-Feb)

» Summer(Mar-May)
» Rainy (Mid May-Oct

Except on South region
2 season:

» Rainy (Mid May-Feb
» Summer(Mar-May)

Winter : 15-25 °C
Summer : 35-40 °C
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MONSOON AND TROPICAL CYCLONE TRACK OVER THAILAND
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[ Overview of RID r

Vision

"Royal Irrigation Department is a leading
organization in water resources development
and integrated water management with the
present irrigated area in the world top ten.”
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Main River Basins of Thailand

1. Mae Nam Salawin

2. Mae Nam Khong

3. Mae Nam Kok

4, Mae Nam Chi

5. Mae Nam Mun

6. Mae Nam Ping

7.Mae Nam Wang

8. Mae Nam Yom

9. Mae Nam Nan

10, Mae Nam Chao Phraya
11. Mae Nam Sakae Krang
12, Mae Nam Pasak

13. Mae Nam Thachin

14. Mae Nam Mae Klong
15, Mae Nam Prachin Buri
16. Mae Nam Bang Pra Kong
17. Tonle Sap

18, East-Coast Gulf

19. Mae Nam Petchaburi
20, West Coast Gulf

21. Peninsula-East coast
22. Mae Nam Tapi

23. Thale sap Songkhla
24, Mae Nam Pattani

25, Peninsula-West coast
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L E Rpenditures

e

Persomnel budget (Million Baht)

Implementation budget (Million Baht)
Egvﬁhnﬁnt budget (Million Baht)
upporting budget (Million Baht)

[Other expenditures (Million Baht)

Total (Million Baht)

Royal Irrigation Department, Ministry of Agriculture and Cooperatives

m Year 2012

o Year 2013
“ Year 2014
® Year 2015
“ Year 2016
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Project Number of Capacity Irrigable A
::{jifi—:i:iijli::*::——;‘_ Project (MCM) (M.ha)
Jrrigation Facilities in Thailand
: ‘ 34

Large Scale

73,217 2.87

Medium Scale 671 4,219 1.05

Small Scale 13,842 1,790 0.18
Pumping 2,557 1 0.72
Station

?tztr?;ion 223 451 0.01

Lapacity
MCM

~ =*lrrigated Area

s ﬁﬁéM—ilﬁgn hectares

3 S
—— ' 3, e,
a8 - " o i o
~ il - .- il o -




Climate Change in Thailand




Key Risks and Adaptation in ASIA

Asia
: . Climatic . Risk & potential for
Key risk Adaptation issues & prospects drivers Timeframe adaptation
Increased riverine, coastal, and urban * Exposure reduction via structural and non-structural measures, effective Y::vy Medium :fgr,‘:
flooding leading to mdespread damage land-use planning, and selective relocation “ — _7 7
;‘;&T;ﬁg?ﬂgﬁsfgf?#}g‘é?ﬁ; ‘332 fence) * Reduction in the vulnerability of lifeline infrastructure and services (e.g., water, W Ne;ﬁz:m =
" fenlgg%yrh m;'ﬁgar{:(a}r;s;]ement food, biomass, mobility, local ecosystems, @ (2030-2040) -I//;
: [{} F I o o d 2 |« Construction of monitoring and early warning Kstems; Measures to identify Long term '€ s/
exposed areas, assist vulnerable areas and households, and diversify livelihoods ‘s (2080-2100)
e Economic diversification NN e /s
{Ecriamdfrc?k of)heat related mortality e Heat health warning systems ‘I":‘:VY Medium :fgrg
Igh conmaence * Urban planning to reduce heat islands; Improvement of the built environment;
24.4] Development of sustainable cities % Present (NG
' - » e New work practices to avoid heat stress among outdoor workers i 1 (2%‘33(}'_‘%20) _’/’/j
H e at Long term 2°C /7
(2080-2100)
a°c /
Increased risk of drought-related water * Disaster preparedness including early-warning systems and local coping « ‘I":‘:VY Meditim :fg’g
and food shorta%e causing malnutrition strategies !
(high confidence » Adaptive/integrated water resource management Present
[24.4] ] V\{ater-i.nfra.structure and reservc:ir dev.elopment 2030_1%'20) -///,
] Diversification of water sources including water re-use
(4 D p 2C 777
ro u g e More efficient use of water (e.g., |m§Jroved agricultural practices, irrigation - Long term 4
management, and resilient agnculture (2080—2100)4°c 77
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Climate-related drivers of impacts

Level of risk & potential for adaptation

by} C Potenual for arceigmona:;k adaptanon
L ; (:\ A O g g to reduce r
| |
l n \'!.:\'1{' a ::%K“: N ONPUSSE - - C _T"/”””/‘r
Warming Extreme Dryin Extreme Precipitation Snow Damaging Sea Ocean Carbon dioxide Risk level with Risk level with
trend temperature tren precipitation P cover cyclone level | acidification fertilization highadaptation  currentadaptation

IPCC, 2014: Summary for policymakers. In: Climate Change 2014: Impacts, Adaptation, and Vulnerability



Key Risks and Adaptation in ASIA

Asia
Key risk Adaptation issues & prospects glr':,‘::;c Timeframe sk ::igg':aet'}f)l: o
Increased riverine, coastal, and urban e Exposure reduction via structural and non-structural measures, effective . . .
flooding leading to widespread damage land-use planning, and selective relocation Adapt: Exposure reduction via structures
to infrastructure, livelihoads, and * Reduction in the vulnerability of lifeline infrastructure and services (e.g., water, ]
settlements in Asia (medium confidence) energy, waste management, food, biomass, mobility, local ecosystems, & non-structures / LU Planning /
24.4] telecommunications)
. (] F I oo d 2 |« Construction of monitoring and early warning systems; Measures to identify Relocation / Early warning systems, etc.
exposed areas, assist vulnerable areas and households, and diversify livelihoods
e Economic diversification

Increased risk of heat-related mortality * Heat health warning systems Adapt: “Heat health warning systems
(high confidence) * Urban planning to reduce heat islands; Improvement of the built environment; P & sy
[24.4] Development of sustainable cities / Urban planning/ New work

» New work practices to avoid heat stress among outdoor workers

llH eatn practices to avoid heat stress among
outdoor workers
Increased risk of drought-related water * Disaster preparedness including early-warning systems and local coping
and food qhorta%e causing malnutrition strategies
(high confidence » Adaptive/integrated water resource management

[24.4] e Water infrastructure and reservoir development
' "] Diversification of water sources including water re-use

“ D ro u g ﬁ|t e More efficient use of water (e.g., imeroved agricultural practices, irrigation

management, and resilient agriculture

Climate-related drivers of impacts Level of risk & potential for adaptation
% ) Potential for additional adaptation
3 1 , (.'\ 'y I : to reduce ri !
T i —
l l n \'!.:\'1{' et ::%K“: 6 b —/ /777,
Warming Extreme Dryin Extreme Precipitation Snow Damaging Sea Ocean Carbon dioxide Risk level with Risk level with
trend temperature tren precipitation P cover cyclone level | acidification fertilization highadaptation  currentadaptation

IPCC, 2014: Summary for policymakers. In: Climate Change 2014: Impacts, Adaptation, and Vulnerability
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* Climate change tends to drive more seriously severity
disasters, especially storms, floods, and drought.

* The annual average temperature in Thailand has
increased about 0.56 °C for 50 years.

* The average sea surface temperatures in the Gulf of
T'hailand (East coast) and the Andaman Sea (West
coast) tends to increase about 0.1 °C per decade.

® Mean sea level in the Gulf of Thailand has been is
increased at a rate of 3.0 to 5.0 mm per year.
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/Lﬁzo Thailand : Extreme-

»Starting in late July and
ends on 16 January 2012

»People have affected more
than 12.8 million people

»the World Bank estimated
losses of up to 1.44 trillion
baht

»Extreme flooding cause
more than 6 million hectares

of land

»Farmland is expected to
be damaged 0.45 million
hectares
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Sukhothai (28Jul.2017)

http://news.thaiflood.com/archives/1648

Sukhothai (28Jul.2017)

http://www.bangkokbiznews.com/news/detail/766601
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Nakhon Sawan (200c¢t.2017)

https://www.pptvhd36.com/news/usziiusau/67791
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Key Risks in Thailand (Flood)
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Singhburi: dike break (130ct.2017)

https://news.thaipbs.or.th/content/266894
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Sukhothai (28Jul.2017)

http://news.thaiflood.com/archives/1648
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http://www.bangkokbiznews.com/news/detail/766601 slides

Angthong: flow under dike (140¢t.201 7)

https://www.prachachat.net/general/news-54930
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land has been extreme drought

| »Thailand has been
affected by the El Nifio
years of 1982 to 1983

and a second time in 1998.
The rainfall amount is
less than normal




Suhothai (6Feb.2014)

https://www.thairath.co.th/content/406250

Phitsanulok (20 Jan. 2016)
https://mgronline.com/local/detail/9590000006665
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Nakhon Sawan (6Jul.2015)
https://www.thairath.co.th/content/509692
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Sukhothai (26Feb.2014)

https://www.thairath.co.th/content/406250

Phitsanulok (20 Jan. 2016)
https://mgronline.com/local/detail/9590000006665

Nakhon Sawan (6Jul.2015)
https://www.thairath.co.th/content/509692
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Nakhon Panom: from Khong Riv. (24 Mar. 2016)
https://www.thairath.co.th/content/595546

Khon Kean (23 Feb. 20xx)

http://www.khonkaenlink.info/home/news/1220.html

https://www.thairath.co.th/content/72844



Components

(1) WRM, Flood,
& Drought
(2) Agriculture &
Food Security
(3 Tourism
Public Health
Natural
Resource
Management
Human
Settlement &
Security

l. Climate
Change
Adaptation

@®

)

(1) Data Development,
Research & Technologies

\@) CC Implementing Mechanism

lll. Capacity
Building /
Enabling

nvironmen

Power Generation
Transportation

Building Energy
Consumption
Industry

Waste
Management
Agriculture
Forest

Urban
Management

Il. GHGs
Mitigation &
Low-Carbon
Development

@0® O WO

(3) CC Local Knowledge and Public
Awareness
(@) International

Collaboration/Cooperation /

22



Achievements: Integrate climate change measures into national policies,

e strategies and planning (SDG13 Target)

7 The Strategic Plan on Thailand ‘s Water Resources Management

The Srategc Aan
o

Situation

Trend

Water resources management direction

economic structure
change to industrial
structure trend

preparedness for production

2.2 An increase in incorne share
from industrial sector

2.3 Emphasize on an increase in
value chain in a production of
upstream industry such as
steel and petrochemical
industry

2.2 Water allocation (quota) arrangement
to avold impact on other sectors

w

. Agricultural
production is a key
for rural people’s
livelihoods

3.1 Change of production system
to more of commercial
production

3.2 Regional production mainly
depending on agriculture

3.3 Higher competition in
agricultural sector

3.1 Water supply provision, water
development projects and an increase
in efficiency of irrigation system

3.2 Change pattern of production to
economic crops with high value and
demand

B
The Rdicy Gonittee for ater Resources Managpent
May 2015
h___ S N

ES

. Service and tourism
sector

4.1 Bangkok and areas around
Bangkok in the East, including
areas in Northern and
Southern regions will become
impertant tourist areas.

4.1 Provide water resources in existing
tourist areas having limitation and high
cost of investment problems

4.2 Develop new tourist areas according
to capadity in water resources

provision

5. Climate change

3.1.2 Changes in resources and situation of Thailand affecting water resources

management

5.1 Change of precipitation
pattern to be more extreme

5.2 Impact on water supply and
agricultural productivity

5.1 Accelerate provision of risk map for
flood and drought, and develop
efficient early warning system

5.2 Build resilience to respond and
mitigate effects from flood and
drought

5.3 Disseminate appropriate information

and news effectively.

Situation

Trend

Water resources management direction

1. Upstream and forest

1.1 Ongoing upstream forest

1.1 Upstream area management to

management encroachment mitigate overall impacts in the river
1.2 Forest management and basin, including floed and drought
water resources development
are not integrated inte policy
planning.
The Strategic Plan on Thailand’s Water Resources Management (May 2015) 3-2

http://www.dwr.go.th/news/2/news-2-0-47295.html

Trend

1. Change of precipitation
pattern to be more extreme

2. Impact on water supply and
agricultural productivity

WRM direction

1. Accelerate provision of risk
map for flood and drought,
and develop efficient early
warning system

2. Build resilience to respond
and mitigate effects from
flood and drought

3. Disseminate appropriate
information and news
effectively

23



ROYAL IRRIGATION DEPARTMENT (RID)
MINISTRY OF AGRICULTURAL AND COOPERATIVES

Water Management in Chao Phraya Basin
W'\
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Chao Phraya Basin Map
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WATER MANAGEMENT
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Chao Phraya Basin

(}

Sirikit
reservoir

Bhumibol reservoir "~ 4= (SR e e Kwai-Noi

Cap. 13,462 mcm reservoir
Cap:939 mcm

Pasak reservoir
Cap. 960 mcm

CEIMERIRENT

Remark :
6.25 rai = 1 Ha.
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Chao Phraya Basin

Sirikit
reservoir

Bhumibol reservoir "5 4 aas o omaae — Kwai-Noi

2000 reservoir
7o Gaps939 mem

Cap. 13,462 mcm

Pasak reservoir
Cap. 960 mcm

CEIMERIRENT

=5 e Y

Remark :
6.25 rai = 1 Ha.




Water management during dry season in Thailand

The water management is based on available water of beginning season.
Priorities of water allocation are applied as follows:

Water allocation for consumption (in dry season)
Water allocation for ecosystem (in dry season)
Water reservation for beginning of rainy season

Water allocation for agriculture

Water allocation for industry




STORAGE ALLOCATION PRIORITY

Industrial usage

Agricultural usage

Ecosystem preservation

Dead storage

RESERVOIR

Industrial usage ricultural usage Ecosystem preservation Water supply




STORAGE ALLOCATION PRIORITY

Industrial usage

Agricultural usage

Ecosystem preservation

Dead storage

RESERVOIR

Industrial usage ricultural usage Ecosystem preservation Water supply




Water Management in Dry Season
Estimate the water demand for agriculture

Paddy field 80,000 rai

aLAUU
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The minimum criteria for
water reserved storage in
Chao Phraya basin




_ INGtiveltesenvoir
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Water storage (MCM.)

20,000 -

18,000 -

16,000 -

14,000 -

2,000 -

0,000 -

8,000 -

6,000 -

4,000 -

2,000 -

H-Hrn:\-\n:\ DiviaviR oo ik 0074 N0
Active reservoir storage of 4 reservoir located in Chao Phraya River Basin (2007-2018)

18,155

13,192

6,17r

| | Reserved water for continuous agriculture 400 MCM. | |
Reserved water for ecosystem and others 1,450 MCM.

. |Reserved water for domestic water|supply 1,140 | |

Mean storage (2007-2018) =

Reserved water for plantation at the beginnin of a rainy season

Resérved wétel for domestsc water supply, ecosystem, continuo

storagejoffdiresenvoindlocatedlinfChao;

—d

Active storage on Nov. 1%

Mean storage (2007-2018)

14,187
12,840
10,879 MCM.
9,704 "
2,000 MCM.
agriculture (at the begi
" Total water uses

1Nov.07 1 1Nov.08 1Nov.09 1Nov.10 1Nov.11 1Nov.12 1Nov.13 1Nov.14

1Nov.15 1Nov.16 INov.17 1Nov.18
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Waterdallocation]inlDryiSeasont2018/2019
(€hao]Rhrayalbasin))

Crop plants in dry season 5,160 MCM

Perennial plant
Eco system

Crop plants jp gre.
In d
Season 5,169 Mc?:'

consumption

Perennial plant
(Dead storage) ‘ 0.22 Million rai

e b,

Main 4 reservoir in Hydro power
Chao Phraya basin

~ off-season rice

.3 Million rai

1

0.70 Million rai
Fish ponds and other, .
0.27 Million rai & &

B

Total 6.91 Million rai



THE CHALLENGE OF WATER
MANAGEMENT

WATER

DECREASE
RESOURCE
L O Ll LOSSES

INCREASE
INCOME




THE CHALLENGE OF WATER

MANAGEMENT

MAXIMIZE
BENEFITS

PROVIDE
SUFFICIENT
AND QUALITY
WATER.

EFFICIENT
IRRIGAION.

APPROPRIATE
ALLOCATE
FOR EVERY

STAKEHOLDER.

WATER
RESOURCE

—

— -

MINIMIZE
= LOSSES

EXCESS /

SHORTAGE . FLOOD CONTROL

Ui ey . DROUGHT
MITIGATION.

v o
REDUCE IMPACTS ==
OF DISASTERS.




CASE 1 RESERVOIR CAPACITY GREATER
THAN AVERAGE ANNUAL INFLOW

*Reserve water for in season crop
(wet season)

*Reserve water for water shortage
situation due to climate variability




CASE 1 RESERVOIR CAPACITY GREATER
THAN AVERAGE ANNUAL INFLOW

*Reserve water in wet season




TARGET

* Increase Irrigation Efficiency

°I[ncrease Rice Yield




CURRENT PROPORTION

WATER
SUPPLY
(CU.M/Rai)

M AI (X 650

CROP YIELD = 650 Kag.




WATER VALUE ; BY CROP YIELD

Water CROP

used YIELD
Rice price 12 baht

/ Kkg.
650 kg.=

7,800 baht

(per 1 Rai)

AN 7B A s oy
( \ ¢\ e
5 < \\ < \‘\ A \\ g

N - >
t<\\\ <\\\\ \\ ‘\_\ N \ N\ \§ \,,,\
Water 1,500 Cu.b) > W)y =&
‘\_/’/ ¢ v ¥ g l/\//
= 5.2 baht

7,800 baht Water 1 cu.m




Discharge-cms




Discharge-cms




WATER ; AS VALUABLE
RESOURCE

RESERVOIR

Water Loss
can be costly !

IRRIGATED

REDUCE WATER LOSS
= REDUCE ECONOMIC
LOSS OF VALUABLE
RESOURCE




AIM 1 : REDUCE WATER - INCREASE AREA
WATER

SUPPLY
(CU.M/Rai)
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INCREASE AREA + YIELD

WATER

SUPPLY
(Cu.M/Rai)

(1500 C.M WATER - > 1.3 RAI (x 800%Kg.) =>)

CROP YIELD = :




WATER ; AS VALUABLE
RESOURCE

RESERVOIR

IRRIGATED

APPROPRIATE AND
EFFECTIVE WATER
MANAGEMENT




Off-season crop statistics

year USnemibeiugg wuinzUan (1) maldih (Fuaua.)  |msTibags
(Fuau ) 53t Augm swe | Ugnade | enmuwu | WRS | (pua./'k)
2007 B2 | Bua 20| 70020 | 212 | @ |[ B ]| 5121 |[ @48 ]
2008 183847 | 7Taw. 2Bl | 630.261 | B | B 7} 4081 11285
2009 263000 | 1Bun. 22| Dwa. 22| 277 | 8217 128 7380 8644
2010 28640 | Yun 2563| Bua. 2263| 7302 | 73042 10 8130 11143
2011 22810 | 1Bun. 2504 | Ann. 2264| 7802 | 7BOR 17 10Ba@® || 1,327.73
2012 2040 | 5un. 266 | 4wea. 25| 9152 | 9AN52 137 162 || 145618
2013 - - - - - - -

Plan to use water 1,500 m” 3 / Rai

Average actual water usage 1,135 mA3
/ Rai




CASE 2 RESERVOIR CAPACITY LESS THAN
AVERAGE ANNUAL INFLOW

*Flood monitoring







FLOOD-DROUGHT CONTROL BY DAM
OPERATION

1. FLOOD PREVENTION
CE Storage drained to increase
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PROBLEM OF THE RIGHT TIME DECISION MAKING

BETWEEN STORAGE SAVING AND DRAINAGE

DECREASE STORAGE
TO PREPARE ROOM FOR COMING STORMS
-BUT......

No rain......and no
water for drought
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PREPARE FOR THE DROUGHT
SAVING MAXIMUM STORAGE —
BUT

Continuous heavy




MAIN CHANNEL CAPACITY
FLOODWAY

1. INCREASE THE DRAINAGE
EFFICIENCY OF THE MAIN
CHANNEL (by enlargement,
dredging or embmﬁment....)
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SAVING STORAGE AND AVOIDZRFODING
AT THE SAME TIME -

*




Factor of

Flood




TROPICAL STORMS AFFECTED THAILAND 2011
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[Types of Floods in Chaopraya Basin Thailand

Types of Flood in Chaopraya Basin

1 Overbank flow
inundation

2 Flash flood




How ?

To Reduce Flood




FLOOD PREVENTION
PROCEDURES

1. STRUCTURAL PREVENTION

- Dams, reservoirs and retarding
areas.

Bypass, floodway.
Dredging or enlarging channels.
River embankment, levee .

2. NON-STRUCTURAL PREVENTION

- WATER MANGEMENT
- FLOOD MONITORING AND WARNING




FLOOD PREVENTION PROCEDURES




1. STRUCTURAL PREVENTIOMNPSTREAM AREA

Check dams

Create the new reservoir




1. STRUCTURAL PREVENTIOMDLESTREAM AREA

Runoff diversion

‘Retarding Areas
*Bypass or Floodways




1. STRUCTURAL PREVENTIOMawnsTREAM AREA

River embankment for
onomicana Ci




FLOOD MONITOR
2. NON-STRUCTURAL AND WARNING
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FLOODING SI1UATION




WATER-RELATED DISASTER PREVENTION MEASURES IN
THAILAND

STRUCTURAL MEASURES

Dam, reservoir

Retarding areas

Bypass, floodway

Channel enlarging

Embankment-dike ,
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WATER-RELATED DISASTER PREVENTION MEASURES IN
TITAT] AND

NON-STRUCTURAL MEASURES

B b

Upstream rain gauge n

Hydrological stations,
Telemetering network

Flood monitoring ang
Early warning syste

Evacuation and
mitigation operation




WATER-RELATED DISASTER PREVENTION MEASUREMENTS IN THAILAND
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WATER-RELATED DISASTER PREVENTION MEASUREMENTS IN THAILAND

Investment for

human
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. STRUCTURAL aked
MEASUREMENTS

To divert or keep away water volume by
constructing :

Dams, reservoirs and retarding
areas.
Bypass roodway

Drecé %or enargihg/wiier
chal 2z

River embankiaent, levieée |

o= ] Emergency

Losses
Snort

duration meaSU remen |
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- Lower
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Residential
area —

NON-STRUCTURAL
MEASUREMENTS :

Evacuate the residents to the safety place in
time

before flooding is the way to save human lives
and properties.

But the effective early warning system must be
prompt, accurate

and reliable, so it still needs more improvement

Flood model developing and tralnu\'gg
Basin coverage of meteo-hydrolo y‘ i
station hatwarg y‘ ‘
Water-related disaster information €
dissenfinateg
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Daily Discharge of Chao Phraya River at St




Discharge — cms.
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Ping river at P.1 A.Mueang, Chiangmai Province (1956-2011)
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Wang river at W.1C A.Mueang, Lampang Province (1999-2011)
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Yom river at Y.1C A.Mueang, Phrae Province (1966-2011)
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Wang river at W.1C A.Mueang, Lampang Province (1999-2011)
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YEARLY
FLOODING
POSSIBILITY
DURING
RAINY
SEASON

(According to the areal statistics)
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YEARLY
FLOODING
POSSIBILITY
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(According to the areal statistics)

I
X

SEPTEMBER

OCTOBER

NOVEMBER

DECEMBER

JULY ¢}
e
-
_
_
o

Kh

Muang Pakxan

R
on
2

=N

W“ Tonkin
- . 2
oL

0
P

Mukdahan)§

4 . ¥
" UATHI99A l
Nakhon Sawa{;})

=

Andaman khram | e
1Si Racha
Sea R 4

Rayon : e
samﬁJUN 20

MR SNJratf =

Tonle

émamban R

‘ '

ek .

Prachuap Khin Khan
MYEIK - .
mERGU) " < 4
ARCHIPELAGO

s
(]
umphon

QKo Phangan
¢ [PKoSamui

Thailand

ong )
.i.l pong -‘. ~"
B

A

Ko Tantzon Sahg
ey P

.
[RNEN  semen
|\ gSongkhia
B s
Strait of 2 *
— =a\
Malacca Putay Langhawi- U

73 ota Baharu

Narathiwat

Thailand

—— |nternational boundary
* National capital
-+——+ Railroad
Expressway
Road

100 Kilometers

50 100 Miles

Names in Vietnam are shown

‘without diacritical marks.




YEARLY
FLOODING
POSSIBILITY
[DLIRENE
RAINY
SEASON

(According to the areal statistics)

SEPTEMBER

OCTOBER

DECEMBER

NOVEMBER s

%

Salvee,

I/xwa?/‘ ~
W D
o

Mawlamyi
(Mouimein) t) \

Kh

R
on
2

\

0
P

Mukdahan)§

=N

Lt

“z .

UATH! e
Nakhon &, SEP1

i)

S
|

{{Chon Buri

Andaman khram | e
1Si Racha
o

Rayon, :
samﬁJUN 20

W

7 “s i ":,
o JUN 2517*5“1! .
Dt €0
‘ dprathel ‘ww
’

Bitdimbangy N

G

SNratf =

- )

3]

“Sirinthon
Reservoir

‘Prachuap Khiri Khan

K
(MERGU)
ARCHIPELAGO

Thailand

Narathiwat

1

ota Baharu
A

Names in Vietnam are shown
‘without diacritical marks.

Thailand

—— |nternational boundary
* National capital
-+——+ Railroad
Expressway
Road

100 Kilometers

50 100 Miles




YEARLY
FLOODING
POSSIBILITY iy ‘
RURING Ryl = L
SEASON AUGUST

(According to the areal statistics)

28

a5

Salves,

I/xwa?/‘ ~
T
o

2

Rayon e
B samﬁAUG 17

BER e G e
12 13 2 - 5 ampong

/
o Kadiy ¥ - Yaurg
Prachuzp Khiri Khan . o G 8 o~ I ‘ :

K5

0 s £ ) =, 5
(A f | _“ anyapra SIS0y : g
Andaman s o \?c"“ N
g Phets z 11 Racha - Baidimbang S\, Tonl
. B | ) ol z odldam l\ Sap /

Thailand

NOVEMBER

ey Thailand
ket ket Q;L

lung === |nternational boundary
\ 7

\ N 3 #9981 * National capital
v { \H..\Sungkhla ~—+——+ Railroad
i HatYat Pattani= Expressway
DECEMBER i | o N
Cl = Narathiwat

) Sl
N
Malacca puau ungemi@& Q 100 Kilometers

ota Baharu (I S v
% 50 100 Miles
o ‘ =
Names in Vietnam are shown 4 2 — lection,
‘without diacritical marks. 100 M@ oF 7 <<




YEARLY
FLOODING
POSSIBILITY i ‘
RURING B O =
RAINY B e e T
SEASON AUGUST

(According to the areal statistics) F S B e SR (

‘ '

28

a5

Salves,

I/xwa?/‘ ~
T
o

K5

Andaman ': :  o \jm : PR e l‘
SEPTEMBER Y e | A - '

OCTOB
ER

NOVEM
BER

Thailand

Thailand

—— |nternational boundary

Ko Pruses & _U
e ke,

* National capital
+—+— Railroad

Expressway

DECEMBER Swator TR S0 e

) Sl
N
Malacca puau ungemi@& Q 100 Kilometers

ota Baharu (I S v
% 50 100 Miles
o ‘ =
Names in Vietnam are shown 4 2 — lection,
‘without diacritical marks. 100 M@ oF 7 <<




YEARLY e
FLOODING
POSSIBILITY " e B
RURING P e T
RAINY T T

. T [ ‘
(According to the areal statistics) " . Al 2 ‘ﬁ ~'

Mekong )

K5

Andaman " " MM:W ‘ A : =l l‘
SEPTEMBER Ga | e O '

i\
amp NS
Cl ‘.‘wv’
Ni
ARGHIPELAGO

OCTOBER ul

Thailand

NOVEM
BER 1 e | . s 2l Thailand

_— International boundary

* National capital

ey : 1a
: ~——~ Railroad
€ Patia —— Expressway
) s S\ - Road

Strait of

Malacca  puss Langiawigs | 0 50 100 Kilometers
J —_—
Z 50 100 Miles




YEARLY ,
FLOODING
POSSIBILITY | |
DRISERYEN S e Bl
RAINY s =
SEASON AUGUST W o e )

(According to the areal statistics) : —' S S & ; f
A5 : ; y 41!!'

%

Kh

B/ Salves,

£l I(.xl\/i)/‘ ~

Bhomi S5

£10)
Si
Ton

éidémban R 0

Andaman NES 38 Songitram | {{Con Bud \
i ¢ &, Phetchdoun 3 ((\ -

SEPTEMBER i

OCTOBER

NOVEMBER

Thailand

A Thailand

I K—

ang| N afitalung === |nternational boundary
A ; \: |\ sewmn %  National capital

D Ec E M B . 2 | \‘-".Slmgkhla +—+—+ Railfoad

‘8 Nai Expressway

; .\\(/ ‘ \

Road
Narathiwat A

j: 100 Kilomets
E R N\ ota Baharu e SRS
&\ 50 100 Miles )\
v ' crese |
Names in Vietnam are shown 4 - ‘ jection,
B IR o B




FLOODING POSSIBILITY PERIODS OF
EXPERIENCED AREAS

JUNE JULY AUG PROVINCES
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QOD WARNING

DATA COLLECTING

DATA ANALYSING
TO ASSESS SITUATION

FLOODING

WARNING DISSEMINATION

[ PRE- FLOODING W [DURING FLOODING] [ POST-FLOODING

Y

Announce the

Sealte b saaing « Announce trend of « Announce the

Small, medium, flooding scale aOTaonor

large) . increase / decrease. .
« -Announce location, flooding.

area, date and time
of flooding




HOURLY WATER LEVELS MONITORING BEFORE AND AFTER FLOODING
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FLOOD MONITORING AND WARNING
FOR CHAO PHRAYA BASIN FLOOD RISK AREAS
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Discharge Capacity
of Rivers in

Chao Phraya Basin
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CHAQO PHRAYA BASIN ' '
Time duration of water volume when the

discharge is higher than 2,000
m.3/sec at the Chao Phraya Dam
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Chao Phraya Dam
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MODEL APPLIED TO CHAO PHRAYA BASIN

Time lag of water levels between Station C.2 and
the flood risk downstream cities

STATION C.2 - STNG BURT
CHAO PHRAYA RIVER

2,000 2,000

m3/sec

traveling time
traveling time

! StationC.2
8 Nakhornsawan e




CORRELATION BETWEEN
CHAOC PHIRAYA DISCHARGE
AND DOWNSTREAM WATER LEVELS
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v h i i
c.2 C.13 c3 C.7A
Q SE6U Nim Q iU | wasia Q S I —— Q U | WAGNS

1000 | 20.93 1000 | 11.69 1000 | 7.82 1000 | 4.83
1100 | 21.27 | 0.34 1100 | 12.02 | 0.33 1100 | 820 | 0.38 1100 | 517 | 034
1200 | 21.60 | 0.33 1200 | 1234 | 0.32 1200 | 855 | 0.35 1200 | 549 | 032
1300 | 21.92 | 0.32 1300 | 1265 | 0.31 1300 | 887 | 032 Y | 0
1400 | 2222 | 0.30 1400 | 1293 | 0.28 1400 | 918 | 0.31 1400 | 6.08 | 0.29
1500 | 2252 | 0.30 1500 | 13.21 | 0.28 1500 | 948 | 0.30 LN
1600 | 22.80 | 0.28 1600 | 1347 | 0.26 1600 | 977 | 0.29 1600 | 664 | 027
1700 | 23.05 | 0.25 1Z00 L 1373 | 094 T 7o W BT WV WYY 1700 | 6.91 | 027
1800 | 23.29 | 0.24 1800 | 13.98 | 025 1800 | 10.34 | 0.28 Wy iy G
1900 | 2350 | 0.21 1900 | 14.23 | 0.25 1900 | 10.60 | 0.26 B0y waz | 028
2000 | 23.70 | 0.20 2000 | 14.47 | 0.24 2000 | 10.85 | 0.25 2000 | 7.67 | 025
2100 | 2390 | 0.20 2100 | 1471 | 0.24 2100 | 11.10 | 025
2200 | 24.09 | 0.19 2200 | 14.95 | 0.24 2200 | 11.35 | 0.25
2300 | 2428 | 019 2300 | 1519 | 0.24 2300 | 11.60 | 0.25




CORRELATION BETWEEN
CHAO PHRAYA DAM DISCHARGE
AND DOWNSTREAM WATER LEVELS

Downstream cities = Sing Buri, Ang Thong and Ayutthaya

CHAO PHRAYA DAM

THE RATIO OF THE DAM D
: DOWNSTREAM WATER LEVEL RISING

=+100 M3./sec : 25 cm. up



Water level information could help in
decision making for flood prevention

———




DAM DISCHARGE (m3/sec) : DOWNSTREAM WATER LEVEL INCREASE (cm.)

/\ PROPORTION
.. m

2,300 m3/sec

z 2,200 m3/sec
2,100 m*/sec |8

2,000 m3/sec B




Water level information could help in
~decision making for flood prevention




Water level information could
decision making for flood p




Water level information could help in
decision making for flood prevention




RELATION BETWEEN DAM DRAINAGE AND FLOODING AREA

Full water
Reservoir
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RELATION BETWEEN DAM DRAINAGE AND FLOODING AREA




RELATION BETWEEN DAM DRAINAGE AND FLOODING AREA

DRAINAGE
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RELATION BETWEEN DAM DRAINAGE AND FLOODING AREA




RELATION BETWEEN DAM DRAINAGE AND FLOODING AREA

DRAINAGE

1500
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WATER LEVEL FALLING PERIOD (HOUR)

v =
NORMAL LEVEL
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Daily Discharge of Chao Phraya River at Ste
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Warning and Information board at the
landmark of the community










CCTV MONITORING
I

Bueng Boraphet

2,010 CMS FLOOD I

CHAO PHRAYA DAM

=} 2000cMs Bormoay

NORMAL

P ——r .t
e | A

Pa Sak River




River monitoring
and Flood Warning system

o Water level correlation and time lag
between upstream and downstream
stations.




WATER LEVEL CORRELATION AND TIME LAG OF PING RIVER P.67
BETWEEN STATION P.67 AND PA

! Current warning system

_) Using river stage
‘1l corelation between

upstream station P.67
and downstream station
P.1 for flood monitoring

and warning.










RAINFALL-RUNOFF
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RAINFALL-RUNOFF CORRELATIONSHIP

. FOR FLOOD EARLY WARNING
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WTO Application
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'Y Monitor Application
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BEST PRACTICE WATER MANAGEMENT

Case 1 : Bang Rakam Model
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2 principles for water management in Bang Rakam model
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» The beginning of in-season rice
Waterdrainage out off-season paddy field farming season 20-31 Marchz2o17:To

of the water distribute waterintowaterallocation

system for farmersin order to start the

retention area
_-...__...... p—— cultivation on1April 2017
201 — » Control and prevention of agricultural
—_— arealo May- 15 August 2017 : To manage
ﬁui'iuu‘:qmﬁ FEB. waterand prevent flood in order to avert
26 5, OGD lr . impacts a.nd farmers can harvest crops
: before rainyseason.
prepare forretention areas for flooding
from Yom and Nan River Basins and
Todrainwaterinto ¢ waterretention areas and water can be
S watsrrstention retarded at the 400 million cubic meters.
e e
‘\.‘- 0
= o ‘ . . retention area1-25 November 2017 : To
ERse— in-season rice field drain water out of the waterretention

#»To drain water into the water retention
3208 ) ‘/
fuiimianilg - ALK
382,000 14 othersub-river basin as well as abundant
\/
" of maximum level.
- areato start the off-season rice farming
season of farmers under the cropping
calendarof Royal Irrigation

field 15 August - 31 October 2017 : To

M rain volume served as temporarynatural
»Waterdrainage out of the water
Department.




BEST PRACTICE WATER MANAGEMENT
Case 2 : alternative wetting and drying of paddy dry season Crop
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Rice q‘uo|if)’{-

Profit+ cumulated capital
Yield

Quality of life
\

Unlly of community

Chemical fertilizer

Chemical substance



Overall Results ...........................

Irrigation - Chemical
water is fertilizers Clcnst Ct).f Rice yield
reduced needed U Evcaulto increases

70-100%

by 25%.




Future Extension

Thailand has the irrigable area using 12,500 million cubic meter of irrigation
on water. In case the Integrated Smart Farming — AWDI technique is applied
throughout the country, irrigation water could be saved in dry season by 33%
or more than 4,100 million cubic meter

saved in dry
n




Future Extension ,,

* According to the United Nations Framework Convention on Climate Change
“Conference of Parties No.21”” to which 196 countries including Thailand are
signatories, there 1s an international commitment of keeping global warming
below a 2°C increase. Consequently Thailand has to achieve 20% Greenhouse
Gas Emissions (GHGs) reduction by the year 2030. The Integrated Smart
Farming - AWDI technique can reduces GHGs and therefore might be a
major factor to Thailand to fulfill its legal obligations. More important,
perhaps this technique has proven itself to significantly contribute to making
the world a healthier and more sustainable resource for future generations.

healthier and
sustainable resource

?% generation



Thank you so much for your
Attention




