






































Fig. Comparison of annual rainfall between Phraphutabata and Phatana Nikom in Central 
Thailand 









1．Tropical climates	 

1. Potometer (ポトメータ法, for individual ) 
　Direct measurement of water loss from soil 

Methods to measure Evapotranspiration 

2. Lysimeter (ライシメータ法, for population) 
　Direct measurement of water loss from soil, large facility 
3. Chamber method (チャンバー法, individual & organs) 
　Humidity differences between inlet and outlet 
4. Stem flow method 
　(蒸散流測定法, for individual and organs) 
　Measure stem sap flow by thermodynamic method 
5. Bowen ratio method (ボーエン比法, population) 
6. Eddy correlation method (渦相関法, population) 

Tropical Agriculture 



1．Tropical climates	 

Methods to measure Evapotranspiration 

4. Stem flow method 
　(蒸散流測定法, for individual and organs) 
　Measure stem sap flow by thermodynamic method 

Tropical Agriculture 



1．Tropical climates	 

Methods to measure Evapotranspiration 

5. Bowen ratio method (ボーエン比法, population) 

Tropical Agriculture 



1．Tropical climates	 

 Bowen ratio (ボーエン比, β) 
　β= H / lE 
 (H: sensible heat flux、lE: latent heat flux) 
　　	 	 	 Cp (T1 - T2) 
   β= ————— 
            l (q1 - q2) 
 (Cp: specific heat of air、T1, T2: air temp. at different 
  height、	 q1, q2: specific humidity at different height) 
   lE = (Rn - G)/(1 +β) 

Tropical Agriculture 









Estimation of PE by Thornwaite 
  PE = 0.533 Do (10tj/J)a 

  a = 0.000000675J3 – 0.0000771J2 

           + 0.01792J + 0.49293 
  J = Σ(tj/5)1.514 (J=1～12) 
Do：Possible sunshine duration 
(12h/day=1) 
tj：Monthly average air 
temperature at jth month (ºC) 













Fig. Monthly average of daily mean air temperature over 20 years in Northeast Thailand 
              ◎ : Provincial capital,  lines in the map: provincial boundaries 
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（Nawata et al.., 2005より）	



Fig. Monthly average of daily mean solar radiation over 20 years in Northeast Thailand 
              ◎ : Provincial capital,  lines in the map: provincial boundaries 

（Nawata et al.., 2005より）	
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Figure: Annual Rainfall (average)
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Figure: Mean Rainfall in the Rainy Season (average)
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Figure: Rainy Days in the Rainy Season (average)
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Figure: Annual Rainfall (CV)

a) Annual rainfall (AV) b) Annual rainfall (CV) 

c) Rainfall per rain-day d) No. of rain-day 

（Nawata et al.., 2005より）	
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Figure: Rainfall (average)
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Figure: Rainfall (average)
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Figure: Rainfall (average)
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Figure: Rainfall (average)
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Figure: Rainfall (average)
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Fig.   Average monthly rainfall over 20 years in Northeast Thailand 
              ◎ : Provincial capital,  lines in the map: provincial boundaries 
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（Nawata et al.., 2005より）	
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