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.XIX 

ABSTRACT 

Considering the problems associated with the 
availability and reliability of climatic data in 
developing countries and the possible errors in the 
more sophisticated methods for estimating crop water 
requirements, it has become necessary to develop a 
computational procedure which requires least and widely 
available data. 

The method of estimating reference crop evapotr­
anspiration (ETO) from measured temperature introduced 
by professor Hargreaves of Utah State University in 
1982 has given satisfactory results in many regions 
of the world. The study of its applicability to 
Sri- Lanka could do much to improve irrigation and 
agricultural sectors. 

Three stations from different climatic regions of 
Sri-Lanka were selected with the intention of stud­
ying the applicability of this new method. ETO 
estimates from Modified Penman, Hargreaves and Pan 
evaporation methods were computed for seven years and 
the average values were compared. The results 
indicated that the Hargreaves method provides 
satisfactory results for Yaia seasons in dry zone. 
The application of Hargreaves method can be 
extended even to Maha seasons in dry coastal regions. 

The ETO estimates from Modified Penman method have 
given over predictions specially for high wind velo­
cities. 

Two average years were selected for station Mahaill-
uppallama and Batticaloa. ETO estimates from Modified 
Penman were computed for varying wind speeds. The 
resul 1 have shown that a l o c a l ea 1 ..braiio:; is inqu­
ired for the aerodynamic term '>!.' Modified lenman 
eqlia t. i on . 

\ icj.ii ionship r.as ueei: d«-»\ r? 1 «> | -d IM-M W - M - I I i!i.tx : mum ...in' 
minimum t emporat ui t-i-- , r-- i at i hum i d i I .• . u i nd spi't'i' am; 
the dexiation o f 1"T() values of Ha r J, rea \ e s tut.>\ hud 
from pan evapoiat ion method. This iiidieai.ed that foi 
given temperatures and relative tumidity, Har.ureax es 
method provides better results only f or a particular 
range of wind speed. 



.XX 

Estimated crop evapotranspiration (ET crop) for soya 
•beans from Hargreaves and Pan evaporation methods were 
compared, with lysimeter measurements for Agricultural 
Research Station Mahailluppallama. The total estimated 
ET crop from Hargreaves method has only varied 5.6 % 
from the measured lysimeter values. 
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INTRODUCTION 

W i t h l i m i t e d w a t e r a n d f e r t i l e l a n d a n d w i t h 

t h e i n c r e a s e i n p o p u l a t i o n , t h e n e e d f o r m o r e a n d 

b e t t e r f o o d p r o d u c t i o n h a s b e c o m e a n i m p o r t a n t m a t t e r 

f o r m o s t r e g i o n s o f t h e w o r l d . 

T h e f u n d a m e n t a l q u e s t i o n s t o b e a s k e d f r o m a p e r s o n 

w h o i s t r y i n g t o s o l v e t h i s p r o b l e m a r e r e g a r d i n g 

t h e a v e n u e s a v a i l a b l e t o i m p r o v e f o o d p r o d u c t i o n . 

T h e s e a v e n u e s c o u l d b e s u m m a r i s e d a s f o l l o w s . 

1. D e v e l o p m e n t o f n e w f e r t i l e l a n d t h a t c a n b e 

m a d e p r o d u c t i v e w i t h ( h e a v a i l a b l e w a t e i 

r e s o u r c e s . 

2. S u i t a b l e p r a c t i c e s t o u s e f e r t i l i s e r s a n d 

p e s t i c i d e s . 

3. U s e o f i m p r o v e d v a r i e t i e s o f p l a n t s a n d c r o p s . 

4. P r o p e r m a n a g e m e n t o f i r r i g a t i o n w a t e r , b o t h i n 

c o n v e y a n c e a n d f i e l d l e v e l s . 

5. C o n v e r s i o n f r o m s u r f a c e t o d r i p o r s p r i n k l e 

s y s t e m s w h e n e v e r c o n d i t i o n s o f s o i l s , t o p o g r a p h y 

a n d e c o n o m i c s i n d i c a t e c l e a r a d v a n t a g e s . 

6 . L o o k i n g f o r i m p r o v e d e s t i m a t e s o f c r o p w a t e r 

r e q u i r e m e n t s . 

T h i s s t u d y d e a l s w i t h t h e l a s t o f t h e s i x a v e n u e s , 

F o r e f f e c t i v e p l a n n i n g , s c h e d u l i n g a n d o p e r a t i o n o f 

i r r i g a t i o n s y s t e m s a n d f o r f e a s i b i l i t y s t u d i e s o f 

p r o p o s e d i r r i g a t i o n p r o j e c t s , t h e a c c u r a t e q u a n t i t a t i v e 

p r e d i c t i o n o f c r o p w a t e r - p l a y s a m a j o r r o l e . 

S e v e r a l m e t h o d s a r e a v a i l a b l e f o r t h e e s t i m a t i o n 

o f p o t e n t i a l e v a p o i r a n s p i r a I i o n o f a r e f e r e n c e c r o p 

o r r e f e r e n c e c r o p e v a p o t r a n s p i r a t i o n ( E T O ) . 

E v a p o t r a r a s p i r a f i o n f o r o t h e r c r o p s c a n b e 1 e s l i. m a t e d 

u s i n g E T O a n d e s t a b l i s h e d c r o p c o e f f i c i e n t s w h i c h a n 

p r e s e n t e d a c c o u n t i n g c r o p c h a r a c t e r i s t i c s , t i m e u (' 

p l a n t i n g o r s o w i n g , t h e g e n e r a l c l i m a t i c c o n d i t i o n s 

M i n i s t a g e s o f c r o p d e v e l e p m e n l • 

f o u r w i d e ; . . t e - o t ) m e I l i e d . - - r e < o m m e n d e i . o;, 5- «.>• n j a n * 

• \ g i - i c i.i M u i a i i u n i s a t i o n f o r ' i n - - c o m p u t a l i o n • • ! ' 

r e f e i i - n e e c r o p e \ a p o t r a n s p i. r a t i o n a r e H .1 a n e > - ( ' r i d o 1 • • , 

M o d i t i e d P e n m a n , R a d i a t i o n a n d P a n e v a p o r a l i o n . T h e s e 

m e t h o d s r e q u i r e - m e a s u r e d a n d e s t i m a t e d d a t a f o r a 

r e f e r e n c e a r e a . B u i i n m a n , > d e v e l o p i n g c o u n i r i e - . d a t a 

m a y b e i n c o m p l e t e a n d e s t i m a t e s o r d a t a f r o m o t h e r 

l o c a t i o n s a r e u s e d f o r c o m p u t a t i o n s . F o r e x a m p l e , 

c l i m a t i c d a t a f o r e s t i m a t i n g E T O m a j b e t a k e n f r o m 
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airports, arid hilly locations or from other irrigated 
areas dissimilar to the areas for which ETO computa­
tions are needed. Therefore it has become important 
to develop computational procedures which require 
minimum and widely available data. These procedures 
should provide reliable results. 

Mcvicker(1982) calibrated 12 methods for estimating 
Reference crop evapotranspiration (ETO) which are based 
on air temperature and incoming solar radiation (Rs). 
He compared their performances for two locations 
Davis, California and Logan, Utah. The best six 
methods ranked in order of the smaller root mean 
square error are Hargreaves, Jensen-Haise, Stephens 
and Stewart, Makkink, Ture and Grassi. All these 
performed better- than Penman equation. 

Shin (1984) evaluated the data requirements for 
evapotranspiration estimates. The estimates from nine 
climatic variables were compared with calculated 
values using two variables of air temperature and 
solar radiation. The two variables provided satisfact­
ory estimates for Southern Florida. 

Several methods for estimating reference crop 
evapotranspiration (ETO) were compared by Salih and 
Sendil (1984) using ETO data from Alfalfa for two 
sites in Al-Hassa region of Saudi Arabia. Field plot 
technique was used at one site and a lysimeter at 
the other. Statistically based evaluation was done. 
The results ranked are Jensen-Haise -and the class-A 
Pan methods in first place, Hargreaves method next 
and then Penman & Modified Penman. 

The study by Mcvicker (1982), the comparisons made 
by Shih (1984) and those by Salih and Sendi (1984) 
indicated that two climatic variables of mean air 
temperature and global solar radiation can be used 
to provide satisfactory estimates of potential 
evapotranspiration (ETO) at most locations. However 
some judgement or local calibration may be desirable 
for advective conditions of wind which provides 
significant cooling or heating of the reference area. 
The study of the applicability of these new 

methods to Sri-Lanka could be much useful and could 
de much to improve irrigation planning, designs and 
schcduli ng. 
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OBJECTIVE 

Considering, the problems associated with the 
availability and reliability of climatic data and the 
possible errors in the more sophisticated methods for 
estimating crop water requirements, it is very much 
useful to study a method of estimating reference 
crop evapotranspiration with minimum and widely 
available data and which provides reliable results. 

The general objectives of this study are as follows 

(a) Determine and compare the reference crop 
evapotranspiration (ETO) from Hargreaves 
method (1982) with other methods for 
Agricultural Research Station Mahailluppallama. 

(b) Repeating the above, for weather station 
Batticaloa and Research Station Peradeniya. 

(c) Study of the applicability of Hargreaves 
method (1982) for specific areas in Sri-
Lanka . 


