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T h i s r e p o r t i s i n t e n d e d t o a n a l y s e t h e pumping t e s t r e s u l t s of North West 

a q u i f e r u s i n g n u m e r i c a l t e c h n i q u e s . The pumping t e s t r e s u l t s were t a k e n from 

W a t e r R e s o u r c e s Board , S r i Lanka . These pump t e s t s were c a r r i e d out d u r i n g t h e 

p e r i o d M a r c h 1 9 8 0 - M a r c h 1 9 8 1 . I n a n a l y s i n g t h e flow t o a pumped w e l l , t h e 

r a d i a l flow can be r e p r e s e n t e d by a d i f f e r e n t i a l e q u a t i o n , which i s d e r i v e d from 

D a r c y ' s l a w . There a r e v a r i o u s a p p r o a c h e s t o s o l v e t h i s d i f f e r e n t i a l e q u a t i o n of 

r a d i a l f l o w t o a n a q u i f e r . These methods a r e d e p e n d e n t on t h e t ype of a q u i f e r 

a n d t h e c o n d i t i o n o f f l o w . T h e r e f o r e s u i t a b l e method s h o u l d be s e l e c t e d for a 

p a r t i c u l a r p r o b l e m . . 

M o s t o f t h e s e a p p r o a c h e s a r e g r a p h i c a l m e t h o d s . A n u m e r i c a l method was 

i n t r o d u c e d by K . R . R u s t o n ( R u s t o n , K . R . <S C h a n , Y. K. 1976 ) . In g r a p h i c a l 

m e t h o d s , t h e d i f f e r e n t i a l e q u a t i o n of r a d i a l flow a r e s o l v e d u s i n g a n a l y t i c a l 

e x p r e s s i o n s . G e n e r a l l y t h e s e a n a l y t i c a l e x p r e s s i o n s c o n t a i n i n f i n i t e i n t e g r a l s 

a n d s u m m a t i o n s of h i g h e r t r a n s c e n d e n t a l f u n c t i o n s . T h e r e f o r e t h e e v a l u a t i o n of 

o f t h e s e a n a l y t i c a l e x p r e s s i o n s i s s o m e t i m e s d i f f i c u l t . But t he v a l u e s of 

a q u i f e r p a r a m e t e r s can be o b t a i n e d by m a t c h i n g t h e t h e o r e t i c a l c u r v e s d e r i v e d 

from a n a l y t i c a l e x p r e s s i o n s w i t h t he f i e l d d a t a . 

The s a m e d i f f e r e n t i a l e q u a t i o n can be so lved by u s i n g n u m e r i c a l t e c h n i q u e s . In 

o n e s u c h t e c h n i q u e a d i s c r e t e s p a c e - d i s c r e t e t ime model i s i n t r o d u c e d t o 

r e p r e s e n t t h e r a d i a l flow in an a q u i f e r . T h u s , t h e same d i f f e r e n t i a l e q u a t i o n 

f o r r a d i a l f low can be r e p l a c e d by the d i s c r e t e space - d i s c r e t e t ime n u m e r i c a l 

m o d e l . T h e n u m b e r o f a s s u m p t i o n s can be r educed in u s i n g n u m e r i c a l t e c h n i q u e s 

c o m p a r e d t o t he g r a p h i c a l m e t h o d s . In a d d i t i o n t o t h a t , most of t he a c t u a l f i e l d 

c o n d i t i o n s c a n b e i n c l u d e d i n t o a s i n g l e n u m e r i c a l s o l u t i o n . These f i e l d 

c o n d i t i o n s a r e l e a k a g e , v a r i a b l e s a t u r a t e d d e p t h , w a t e r w i t h i n a b s t r a c t i o n w e l l , 

boundary c o n d i t i o n s e t c . 

v 



P u m p i n g t e s t r e s u l t s a r e a n a l y s e d by g r a p h i c a l methods and n u m e r i c a l method . 

U n d e r g r a p h i c a l m e t h o d s , H u n t u s h m e t h o d I a n d W a l t o n ' s method a r e u s e d . 

( K r u s e m a n , G . P . , De Ridder , N .A. , 1 9 7 0 ) . In t h e n u m e r i c a l method d i s c r e t e space 

- d i s c r e t e t i m e model i s u s e d , n e g l e c t i n g t he v e r t i c a l flow componen t . In t h i s 

n u m e r i c a l m e t h o d , Backward d i f f e r e n c e f o r m u l a t i o n i s used and t h e e q u a t i o n s a r e 

s o l v e d by t h e Gauss ion e l i m i n a t i o n . 

The v a l u e s o f a q u i f e r p a r a m e t e r s o b t a i n e d by bo th methods a r e compared and 

a g r e e m e n t b e t w e e n t h e s e m e t h o d s a r e o b s e r v e d . The v a l u e s of t he a q u i f e r 

p a r a m e t e r s a r e c h a n g e d a n d t h e b e h a v i o u r of t he draw down i s o b s e r v e d . The 

s e n s i t i v i t y a n a l y s i s i s i m p o r t a n t when a d j u s t i n g t h e a q u i f e r p a r a m e t e r s t o f i t 

t h e f i e l d d a t a c u r v e . 

W i t h s o many v a r i a b l e s g r a p h i c a l methods a r e i n a p p l i c a b l e but most of t h e s e 

v a r i a b l e s c a n b e i n c l u d e d in a s i n g l e n u m e r i c a l s o l u t i o n . T h e r e f o r e t he l i m i t s 

o f t h e a p p l i c a t i o n o f g r a p h i c a l methods a r e nar row compared t o t he n u m e r i c a l 

m e t h o d . 
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