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MONSOON TROUGHS AND STORM PATHS  

THROUGH THAILAND IN EACH MONTH  

 



THAILAND  

LOW PRESSURE TROUGH  

and TROPICAL STORM PATHS  



AUGUST 

SEPTEMBER 

OCTOBER 

DECEMBER 

JULY 

SOUTH WIND 
FEBRUARY - APRIL 
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MAY – OCTOBER 

 



N0VEMBER –  JANUARY 



MAY - OCTOBER JUNE - DECEMBER 

Windward side Windward side Leeward side Leeward side 



May->Oct 

Windward side Windward side Leeward side Leeward side 



สถานี อ.เมอืง จ.ระนอง 

สถานี อ.พะโตะ๊ จ.ชมุพร 



ปรมิาณฝนเฉลีย่ อ.เมอืง 

จ.ระนอง  4,146   
มม. 

ปรมิาณฝนเฉลีย่ อ.พะโตะ๊ 

จ.ชมุพร  2,767    มม. 

Windward Leeward 

Annual Rainfall 



Annual Rainfall 



CHAO PHRAYA  

BASIN 

Source Rivers : 
 Ping, Wang, Yom and Nan  

in  Northern Thailand 

 



Source Rivers : Ping, Wang, Yom and Nan  
in the  Northern Thailand 

 



CHAO PHRAYA  

BASIN 

DOWNSTREAM  BASIN : 
 Chao Phraya, Sakae Krang 

and Pa Sak rivers 
in  Central Plain. 

 



CHAO PHRAYA BASIN 
CENTRAL PLAIN 

กรงุเทพฯ 
BANGKOK 



Ping River Wang River Yom River Nan River 

Pasak River 

Bhumipol Dam 

Maeguang Dam 

Pasak Dam 

Kewkhoma Dam 

Chao Phraya Dam 

Sirikit Dam 

Kwaenoi Dam 

Sakaekrang 

River 

Kraseao Dam 

Tabsalao Dam 

Rama VI Dam 

Kewlom Dam 

Mae-Ngat Dam 

Gulf of Thailand 



Pasak River 

Chao Phraya Basin 

Bhumibol Dam 

Cap. 13,462 mcm 

Chao Praya Dam 

 

Chao Praya River 

 

Irrigable area                   

7.59 Million Rai 

Sirikit Dam 
Cap. 9,510 mcm 

Kwai-Noi Dam 

Cap. 939 mcm 

Pasak Dam 

Cap. 960 mcm 

Rama VII Dam 

Irrigable area  619,871 hectates 

Irrigable area 94,700 hectates 

Irrigable area 218,000 hectates 

Irrigable area 186,000 hectates 

Gulf of Thailand 

Remark :  
6.25 rai = 1 Ha. 

(1.21 MillionHa.)  
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Annual Maximam Water Level 
Station C2. Chaopraya River A.muang M.Nakhon Sawan 

  27.67 m.  26.88 m. 

26.33 m. 

  26.12 m. 

  26.07 m. 

1942 2011 

1995 

2002 

2006 



Flood mitigation 

Agricultural usage 

Ecosystem preservation 

Water supply 

Dead storage 

STORAGE ALLOCATION PRIORITY 

RESERVOIR 

Flood mitigation Agricultural usage Ecosystem preservation Water supply 

HYDROPOWER 

DAM 



Ecosystem preservation Water supply 

Flood mitigation 

Agricultural usage 

Ecosystem preservation 

Water supply 

Dead storage 

RESERVOIR 

Flood mitigation Agricultural usage 

DAM 

HYDROPOWER 

STORAGE ALLOCATION PRIORITY 



32 – Samut Prakarn 

20 – Tha Nam Nonthaburi 

16 – Pak Khlong Samlae 

SALTWATER  DRIVING  WITH  FRESH WATER 

Salinity higher than  
2.00 gm/L 

Saltwater Freshwater 

Quality check point 

LEGEND 

High tide from the Gulf of Thailand 



Water Management in Dry Season 
Estimate the water demand for agriculture 

การเกษตร 

ระบบนเิวศ 

อุปโภค-บรโิภค 

ความจุทีไ่ม่ใชก้าร (Dead storage) 

อา่งเก็บน า้ 

เขือ่น 

การเกษตร 

ระบบนเิวศ 

อุปโภค-บรโิภค 

ความจุทีไ่ม่ใชก้าร (Dead storage) 

อา่งเก็บน า้ 

เขือ่น 

การเกษตร 

ระบบนเิวศ 

อุปโภค-บรโิภค 

ความจุทีไ่ม่ใชก้าร (Dead storage) 

อา่งเก็บน า้ 

เขือ่น 



1. HOW CLIMATE CHANGE HAS BEEN AFFECTING  

      WATER RESOURCES IN THE CHAO PHRAYA RIVER BASIN,  

      AND THE CONSEQUENCES.   

CLIMATE CHANGE IMPACT ON WATER RESOURCES : SOPHIA UNIVERSITY SYMPOSIUM                                                                                                                                          2016 JULY 1 

 The temperature increase affects on the loss of water 
resource by accelerated  evaporation rate : 

• Large reservoir storage 
• Open irrigation canals 

 

 Rising mean sea level results the saltwater in trusion into the 
land. to protect the agricultural area from damage, the more 
water supply must be used to push it back.   

Temperature 

 Rainfall Variability. 
• Above-average rainfall increases flood risk and losses so the 

higher budget must be spent on flood prevention both 
structural and non-structural measures. 

• Below-average rainfall may cause drought and less dead 
storage of the reservoirs. The water allocation management 
must be considered for long term situation instead of year by 
year management. 

Rain 



2. HOW CLIMATE CHANGE MIGHT AFFECT THE PUBLIC 

PARTICIPATION IN WATER MANAGEMENT. 

CLIMATE CHANGE IMPACT ON WATER RESOURCES : SOPHIA UNIVERSITY SYMPOSIUM                                                                                                                                          2016 JULY 1 

WATER SCARCITY caused by climate change leads to the critical situation for planting and 
water management. Intensive measures and strict rules of water allocation must be 
conducted to avoid conflict among all stakeholders. Cropping area limitation or crop types 
might be changed to another varieties appropriate to dry weather. Irrigated water must be 
used carefully and efficiently with self-awareness.  



Flood Disaster 

JAPAN 
 Chao Phraya River 

THAILAND 

APPLICATION : The Knowledge could be applied in appropriately ways for regional level flood 
management  Thailand both in structural implementation and public awareness. Many lessons from this 
man-made river construction should to be learned in various aspects.                                                                                                     In advance we need to redesign 
the diversion channels for dealing with the future effects of climate change as well.  



 THE CHAO PHRAYA RIVER 

Training course on climate change management for climate-resilient society development in Japan                                                                                                                          16/04/17 - 16/04/22 

  

Irrigation area 

….to redesign the diversion channels 

for dealing with the future effects of 
climate change.  



3. VIEW ON THE CONNECTION  

 BETWEEN AGRICULTURE AND CLIMATE CHANGE,                                              

 A “THREAT” OR “OPPORTUNITY” FOR AGRICULTURE ? 

CLIMATE CHANGE IMPACT ON WATER RESOURCES : SOPHIA UNIVERSITY SYMPOSIUM                                                                                                                                          2016 JULY 1 

“Threat”  
as it normally bring along 
with natural disasters such as 
flood, drought, heat waves or 
storms that cause agricultural 
damages and losses. 

“Threat” and “Opportunity” both it is ! 

But at the same time it is  

“Opportunity” in the other aspect, 

  because it forces us to seek for the new ways to 
cope with the ‘Threat’ we encounter. The experiences of 
‘2011 - Extrem Flood’ and ‘2015 - Extrem Drought’ gave us 
valuable lessons about the hazardous effects of climate 
change and how to prevent its impact in the future.  
 So it is the opportunity to develop new technique of 
planting, improve the climate-resistant varieties and improve 
agricultural producing and marketing. By the threat of 
climate change, agriculturists have to be alert and keep on 
updating the information and participate in suitable action 
against the climate change. 



TROPICAL STORMS AFFECTED THAILAND 2011 

HAIMA 
17-25 JUNE 

NOCKTEN 
25-31  JULY 

HAITANG 
25-27 SEPT 

NESAT 
26 SEP- 1 OCT 

NALGAE 
30 SEP - 5 OCT 



 Adjust cropping pattern and water allocation  
2012 2013 

No

v 

Dec Jan Feb Ma

r 

Apr Ma

y 

Jun Jul Au

g 

Sep Oct No

v 

Dec 

>> Old system 

>> System 1 

>> System 2 

>> System 3 

>> System 4 

Paddy field Off –season paddy field 1 
Off –season  

paddy field 2 
in –season paddy field 

Off –season paddy field  in –season paddy field Rotated crop 

Off –season paddy field  in –season paddy field Abstain 

Off –season paddy field  in –season paddy field Rotated crop 

Off –season paddy field  in –season paddy field (floating rice) 

Naresan, Plaichumpon, Dongsettee, and Thabua O&M project, Nakhonsawan provincial irrigation 

project  

Borommathat, Channasoot, Yangmanee, Manorom, Chongkhae, Roengrang, Maharat, Khok-kratiem, 

Nakhonluang, and Southern Pasak O&M project 

Kampaengpetch provincial irrigation project 

Maharat O&M project (second field) 



32 

    Retention Area 



Paddy field in Chao Phraya Basin 



PREPARING RETARDING AREAS BEFORE FLOODING SEASON 

Rice planting 1 month earlier than regular time. 



PREPARING RETARDING AREAS BEFORE FLOODING SEASON 

1 month earlier harvesting 



PREPARING RETARDING AREAS BEFORE FLOODING SEASON 

Retarding areas are ready to store the excess discharge  

Retarding area Retarding area 

Retarding area 

Retarding area 

Retarding area 



PREPARING RETARD INGAREAS BEFORE FLOODING SEASON 

Saving downstream economic areas from severe flooding.  

Retarding area Retarding area 

Retarding area 

Retarding area 

Retarding area 

Full dam 

เ
ขื่
อ
น 



   • Increase Irrigation Efficiency 

•Increase  Rice Yield 
 



WATER SUPPLY 
(CU.M/Rai) 

1,500 Cu.M WATER -> 1 RAI (X 650 Kg.) => CROP YIELD = 650 Kg. 

CURRENT PROPORTION 

YIELD 
(Kg./Rai) 

AREA 
(Rai) 

650 



+325 

1,500 Cu.M WATER ->  1.5 RAI (X 650 Kg.) => CROP YIELD = 975 Kg. 

WATER SUPPLY 
(CU.M/Rai) 

650 

AIM 1 : REDUCE  WATER – INCREASE  AREA 

YIELD 
(Kg./Rai) 

AREA 
(Rai) 

975 



+400 

WATER SUPPLY 
(Cu.M/Rai) 

1500 Cu.M WATER - >  1.5 RAI ( X 800 Kg.) => CROP YIELD =  1200 Kg. 

800 

YIELD 
(Kg./Rai) 

AREA 
(Rai) 

AIM 2 : REDUCE  WATER -  INCREASE  AREA + YIELD 

1,200 



DAM 

WATER : AS VALUABLE RESOURCE 

APPROPRIATE AND EFFECTIVE 
WATER MANAGEMENT 

RESERVOIR 

IRRIGATED AREA 



CROP YIELD 
(Kg./Rai) 

650 

Water used  
(1,500 Cu.M/RAI) 

Water 1 Cu.M 

WATER VALUE :  BY CROP YIELD 

= 5.2 baht 

 
Rice price 12 baht / kg. 

650 kg.= 

7,800 baht 
(per 1 Rai) 

 
Water 1,500 Cu.M 

= 

7,800 baht 



DAM 

REDUCE WATER LOSS  
= REDUCE ECONOMIC LOSS OF VALUABLE RESOURCE 

WATER : AS VALUABLE RESOURCE 

RESERVOIR 

IRRIGATED AREA 



4. THE WAYS FORWARD TOWARD SUSTAINABILITY  

       IN THE CHAO PHRAYA RIVER BASIN IN TIMES  

       OF CLIMATE CHANGE.  

CLIMATE CHANGE IMPACT ON WATER RESOURCES : SOPHIA UNIVERSITY SYMPOSIUM                                                                                                                                          2016 JULY 1 

Upstream  - forest encroachment prevention, reforestation promoting, 

reservoirs and trans-boundary water management. 

Midstream - network of flood-retarding areas coverage, irrigation 

efficiency. 

Downstream - salt water prevention measures. 

  

Large reservoir storage will function as the 
water banks (water shortage risk insurance) 
each level of the storage allocated by priority 
(Industrial usage / agricultural usage/ 
ecosystem preservation/water supply/dead 
storage).  



   •Reserve water for in season crop  
(wet season) 
 
 •Reserve water for water shortage situation due to 

climate variability 
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year 

Annual inflow of Phumiphon Dam 

Average 5,797 mcm 

12,918 

1,317 

Reservoir capacity 9,662 mcm 

Year2015 

Year1998 

Year2011 

1,882 

Year1964 



Flood mitigation  

Drought mitigation 

Ecosystem preservation 

Water supply 

(Dead storage) 

DAM 

Ecosystem preservation 

Water supply 

Drought mitigation 

Agricultural usage 

Flood mitigation 

STORAGE ALLOCATION PRIORITY 
(DROUGHT SITUATION) 

Agricultural usage 

RESERVOIR HYDROPOWER 



   

•Flood monitoring 
•Seasonal forecasting 



(Principle) 

FLOOD-DROUGHT CONTROL BY DAM OPERATION 

1. FLOOD PREVENTION 
         Storage drained to increase reservoir 
capacity before the coming storms. 

2. DROUGHT MITIGATION 

      Maximum storage reserved for dry season. 



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 mitigation 

PREPARE FOR THE DROUGHT   
 SAVING MAXIMUM STORAGE – BUT….. 

Continuous heavy rainfall – exceeded 
storage -> flooding 

Spillway 



SAVING  STORAGE  AND  AVOID  FLOODING   
AT THE  SAME  TIME 

1. INCREASE THE DRAINAGE EFFICIENCY 
OF THE MAIN CHANNEL   (by enlargement, 
dredging  or  embankment….) 

 MAIN CHANNEL CAPACITY  AND FLOODWAY 

2. FLOODWAY OR BYPASS 

Spillway 



WATER-RELATED  DISASTER  PREVENTION  MEASURES IN  THAILAND 

STRUCTURAL MEASURES 

Dam, reservoir  

Retarding areas 

Channel enlarging 

Bypass, floodway 

Embankment-dike 

MOVE WATER…!!  NOT MOVE PEOPLE 



Upstream rain gauge network. 

Hydrological stations, 

Telemetering network. 

Evacuation and  

mitigation operation 

Flood monitoring and 

Early warning system. 

MOVE PEOPLE…. NOT MOVE WATER 

NON-STRUCTURAL MEASURES 

WATER-RELATED  DISASTER  PREVENTION  MEASURES IN  THAILAND 

STRUCTURAL MEASURES 

Dam, reservoir  

Retarding areas 

Channel enlarging 

Bypass, floodway 

Embankment-dike 

MOVE WATER…!!  NOT MOVE PEOPLE 



 Investment toward implementing hard and soft 

measures of water-related disaster management based on the 

consideration about the location characteristic (economic, 

population density), frequency and severity of the disaster that 

used to occur in certain areas. 

WATER-RELATED  DISASTER  PREVENTION  MEASUREMENTS IN  THAILAND 

Densely populated area 

Economic center area 

High frequency of floods 

High severity of floods 

Long duration floods 

Residential area 

Vulnerable area 

Lower frequency 

Lower severity 

Short duration 



 Investment toward implementing hard and soft 

measures of water-related disaster management based on the 

consideration about the location characteristic (economic, 

population density), frequency and severity of the disaster that 

used to occur in certain areas. 

Investment for  

permanent solution 

 
• STRUCTURAL MEASUREMENTS : 
To divert or keep away water volume by constructing : 

 

- Dams, reservoirs and retarding areas. 

- Bypass, floodway. 

- Dredging or enlarging water channels. 

- River embankment, levee . 

 

• 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 with:-  

 

- Flood model developing and training. 

- Basin coverage of meteo-hydrological station network. 

- Water-related disaster information disseminated   

       to public and involved authorities to deal with the  

       critical situation in any stage appropriately.  

 

WATER-RELATED  DISASTER  PREVENTION  MEASUREMENTS IN  THAILAND 

Densely populated area 

Economic center area 

High frequency of floods 

High severity of floods 

Residential area 

Lower severity 

Short duration 

MOVE  WATER 

(not move people) 

MOVE  PEOPLE 

(not move water) 

Emergency  

measurement 




