
C H A P T E R  3

W ATER DEMAND FORECASTING USING  
ACCRUAL MOVING AVERAGE

3.1 Introduction
T h is  c h a p te r  c o v e rs  th e o r y  o n  f o re c a s t in g  a n d  its  a p p l ic a t io n  o f  th e  

te c h n iq u e  th a t  is  c u r r e n t ly  u s e d  b y  th e  M W A . M o v in g  a v e r a g e  te c h n iq u e ,  a c c ru a l  
m o v in g  a v e r a g e  te c h n iq u e ,  th e  r e s u l t s  o f  f o re c a s t in g  a s  w e l l  a s  th e  c o m p a r i s o n  w ith  
th e  a c tu a l  d e m a n d  a re  p re s e n te d .

3.2 Moving average technique
T h e  a c c ru a l  m o v in g  a v e r a g e  is  th e  m e th o d  c u r r e n t ly  u s e d  b y  th e  M W A  

to  f o r e c a s t  w a te r  d e m a n d . I t  e m p lo y s  th e  c o n c e p t  o f  m o v in g  a v e r a g e  te c h n iq u e  th a t  is  
th e  t im e  s e r ie s  a n a ly s is .  M o v in g  a v e r a g e  is  a  te c h n iq u e  th a t  a v e r a g e s  th e  p r e c e d in g  
a c tu a l  v a lu e s  to  b e  a  f o r e c a s t  v a lu e . T h e  m o v in g  a v e r a g e  f o r e c a s t  c a n  b e  c o m p u te d  
u s in g  th e  f o l lo w in g  e q u a tio n :

MAn = (EAj)/n (3.1)

W h e re  i =  r e fe r s  to  th e  m o s t  r e c e n t  p e r io d ,
ท =  n u m b e r  o f  p e r io d s  in  th e  m o v in g  a v e r a g e ,
A , =  a c tu a l  v a lu e  w i th  a g e  i 
M A n  =  F o r e c a s t

For example, MA3 refers to a three-period moving average forecast.
So three preceding data will be averaged to be the forecast.
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3.3 Accrual moving average technique
T h e  s im p le  m o v in g  a v e r a g e  te c h n iq u e  d e s c r ib e d  a b o v e  m ig h t  n o t  b e  

a p p r o p r ia te  fo r  w a te r  d e m a n d  f o re c a s t in g  b e c a u s e  m o v in g  a v e r a g e  te c h n iq u e  u s e s  j u s t  
th e  m o s t  r e c e n t  v a lu e  to  c a lc u la te  th e  m o v in g  a v e r a g e  th a t  m ig h t  n o t  f i t  to  th e  
s e a s o n a l  d a ta  s u c h  a s  w a te r  d e m a n d . S o  th e  M W A  a d a p te d  m o v in g  a v e r a g e  th e  
a c c r u a l  m o v in g  a v e ra g e  a n d  u s e s  it  a s  th e  c u r r e n t  m e th o d  fo r  w a te r  d e m a n d  
f o re c a s t in g .  L ik e  th e  m o v in g  a v e r a g e  te c h n iq u e ,  th e  a c c r u a l  m e th o d  ta k e s  th e  
h i s to r ic a l  d a ta  to  c a lc u la te  th e  w a te r  d e m a n d  b u t  it ta k e s  th e  la s t  y e a r  th re e  
c o n s e c u t iv e  m o n th ly  v a lu e  o f  th e  p r e v io u s  y e a r  to  c a lc u la te  th e  w a te r  d e m a n d  o f  th e  
f o l lo w in g  y e a r . F o r  e x a m p le , th e  a c tu a l  d e m a n d  o f  A p r i l ,  M a y  a n d  J u n e  1 9 9 8  w i l l  b e  
a v e r a g e d  to  b e  th e  f o re c a s t  o f  M a y  1 9 9 9 .

3.4 Water demand forecasting using accrual moving 
average

A s  m e n t io n e d  e a r l ie r ,  P la n n in g  a n d  B u d g e t in g  D e p a r tm e n t  w h ic h  
a lw a y s  m o n i to r s  m o n th ly  w a te r  d e m a n d , w i l l  c o l le c t  th e  h i s to r ic a l  d a ta  a n d  th e n  
c o m p u te  w a te r  d e m a n d  f o re c a s t  w i th  a c c r u a l  m o v in g  a v e r a g e  te c h n iq u e .  W a te r  
d e m a n d  f o r e c a s t  w i l l  th e n  b e  r e p o r te d  to  r e la te d  d e p a r tm e n ts  w h ic h  a r e  P r o d u c t io n  
P la n n in g  a n d  Q u a l i ty  C o n tr o l  D e p a r tm e n t ,  D i s t r ib u t io n  C o n tr o l  D e p a r tm e n t ,  a n d  13 
B r a n c h  O f f ic e s  a s  s h o w n  in  F ig u re  1.1 .

T a b le  3.1 p r e s e n ts  th e  c a lc u la t io n  o f  w a te r  d e m a n d  f o r e c a s t  b y  a c c r u a l  
m o v in g  a v e r a g e  o f  th e  F is c a l  Y e a r  1 9 9 9  to  2 0 0 0 .

Table 3.1: Calculation o f  Water Demand Forecast by Accrual Moving Average

Forecast of 
month/ 

Fiscal Year
Months/Fiscal Year for 

Calculation Calculation Result

1/1999
2 /1 9 9 9

12 /1997 , 1/1998 and 2 /1998  
1 /1 9 9 8 ,2 /1 9 9 8  and 3 /19 98

(1 3 5 .5 3 5 + 1 3 9 .6 9 0 + 1 3 2 .8 1 6 ) /  3 
(1 3 9 .6 9 0 + 1 3 2 .8 1 6 + 1 3 2 .5 0 7 ) /3

136.014
135.004
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Table 3.1: Calculation o f Water Demand Forecast by Accrual Moving Average (cont.)

Forecast of 
month/ 

Fiscal Year
Months/Fiscal Year for 

Calculation Calculation Result

3 /1 9 9 9 2 /19 98 , 3 /1998  and 4 /1998 (1 3 2 .8 1 6 + 1 3 2 .5 0 7 + 1 2 7 .7 9 1 ) /  3 131.038
4 /1 9 9 9 3 /19 98 , 4 /1998  and 5/1998 (1 3 2 .50 7+ 127 .79 1  +  115 .680 ) /  3 125.326
5 /19 99 4 /19 98 , 5 /1998 and 6 /1998 (127 .791 +  1 1 5 .6 8 0 + 1 3 1 .8 2 1 ) /3 125.097
6 /1 9 9 9 5 /19 98 , 6 /1998  and 7/1998 (1 1 5 .6 8 0 + 1 3 1 .8 2 1 + 1 2 8 .6 0 8 ) /  3 125.370
7 /19 99 6 /19 98 , 7 /1998 and 8 /1998 (131 .281 +  12 8 .6 0 8 + 1 3 3 .3 2 5 ) /  3 131.251
8 /1999 7 /19 98 , 8 /1998 and 9 /1998 (1 2 8 .6 0 8 + 1 3 3 .3 2 5 + 1 2 7 .7 7 4 ) /3 129.902
9 /1 9 9 9 8/1998 , 9 /1998  and 10/1998 (1 3 3 .3 2 5 + 1 2 7 .7 7 4 + 1 3 0 .1 8 8 ) / 3 130.429
10 /1999 9 /19 98 , 10/1998 and 11/1998 (1 2 7 .7 7 4 + 1 3 0 .1 8 8 + 1 2 9 .8 8 0 ) /3 129.281
11/1999 10 /1 998 ,1 1 /1 99 8  and 12/1998 (1 3 0 .1 8 8 + 1 2 9 .8 8 0 + 1 2 5 .1 3 0 ) / 3 128.399
12 /1999 11 /1 998 ,1 2 /1 99 8  and 1/1999 (1 2 9 .8 8 0 + 1 2 5 .1 3 0 + 1 2 5 .6 1 5 ) / 3 126.875
1/2000 12 /1998 , 1/1999 and 2 /19 99 (1 2 5 .1 3 0 + 1 2 5 .6 1 5 + 1 2 0 .2 8 8 ) / 3 123.678
2 /2 0 0 0 1/1999, 2 /1999  and  3 /1999 (1 2 5 .6 1 5 + 1 2 0 .2 8 8 + 1 2 2 .1 7 8 ) / 3 122.694
3 /2 0 0 0 2 /19 99 , 3 /1999  and  4 /19 99 (1 2 0 .2 8 8 + 1 2 2 .1 7 8 + 1 1 6 .4 7 3 ) /3 119.646
4 /2 0 0 0 3 /19 99 , 4 /19 99  and 5 /1999 (1 2 2 .1 7 8 + 1 1 6 .4 7 3 + 1 0 7 .6 4 0 ) /3 115 .430
5 /20 00 4 /1 9 9 9 , 5 /1999  and 6 /1999 (1 1 6 .4 7 3 + 1 0 7 .6 4 0 + 1 1 9 .8 4 6 ) /3 114.653
6 /2 0 0 0 5 /19 99 , 6 /1999  and 7 /1999 (1 0 7 .6 4 0 + 1 1 9 .8 4 6 + 1 1 7 .1 4 1 ) /3 114.876
7 /20 00 6 /19 99 , 7 /1999  and 8 /1999 (1 1 9 .8 4 6 + 1 1 7 .1 4 1 + 1 2 0 .1 8 8 ) / 3 119.058
8 /2000 7 /19 99 , 8 /1999  and  9 /1999 (1 1 7 .1 4 1 + 1 2 0 .1 8 8 + 1 1 4 .4 7 6 ) /  3 117.268
9 /2 0 0 0 8 /19 99 , 9 /1999  and 10/1999 (1 2 0 .1 8 8 + 1 1 4 .4 7 6 + 1 1 8 .6 6 4 ) /3 117 .776
10 /2000 9 /1 9 9 9 , 10/1999 and 11/1999 (1 1 4 .4 7 6 + 1 1 8 .6 6 4 + 1 1 7 .9 6 2 ) /3 117 .034
11 /2000 10 /1999 , 11/1999 and 12 /1999 (1 1 8 .6 6 4 + 1 1 7 .9 6 2 + 1 1 4 .7 1 2 ) /  3 117.113
12/2000 11/1999 , 12/1999 and  1/2000 (1 1 7 .9 6 2 + 1 1 4 .7 1 2 + 1 1 8 .8 0 9 ) / 3 117.161
1/2001 12/1999 , 1/2000 and 2 /2000 (1 1 4 .7 1 2 + 1 1 8 .8 0 9 + 1 1 4 .8 7 3 ) / 3 116.131
2/2001 1/2000, 2 /20 00  and  3 /20 00 (1 1 8 .8 0 9 + 1 1 4 .8 7 3 + 1 1 6 .3 0 5 ) /3 116 .662
3/2001 2 /20 00 , 3 /2000  and 4 /20 00 (1 1 4 .8 7 3 + 1 1 6 .3 0 5 + 1 1 7 .3 7 1 ) /  3 116.183
4/2001 3 ,200 0 , 4 /20 00  and  5 /2000 (1 1 6 .3 0 5 + 1 1 7 .3 7 1 + 1 1 2 .2 1 5 ) /  3 115 .297
5/2001 4 /2 0 0 0 , 5 /2000  and 6 /2000 (117 .371  + 1 1 2 .2 1 5 + 1 2 7 .2 9 2 ) /  3 118 .959
6/2001 5 /20 00 , 6 /2000  and 7 /2000 (1 1 2 .2 1 5 + 1 2 7 .2 9 2 + 1 2 1 .3 2 1 ) / 3 120 .276
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T a b le  3 .2  p r e s e n ts  th e  c o m p a r i s o n  b e tw e e n  a c tu a l  a n d  w a te r  d e m a n d  
f o re c a s t  f ro m  a c c r u a l  m o v in g  a v e r a g e  te c h n iq u e  o f  th e  F is c a l  Y e a r  1 9 9 9  a n d  2 0 0 0 . 
T a b le  3 .3  p r e s e n ts  th e  c o m p a r is o n  b e tw e e n  a c tu a l  a n d  w a te r  d e m a n d  f o r e c a s t  f ro m  
a c c r u a l  m o v in g  a v e r a g e  te c h n iq u e  o f  th e  f ir s t  s ix th  m o n th s  o f  th e  F is c a l  Y e a r  2 0 0 1 .

Table 3.2: Comparison betw’een Actual and Water Demand Forecast from
Accrual Moving Average o f the Fiscal Year 1999 and 2000

Month/Fiscal
Year

Actual
(million cu.m3)

Forecast 
(million cu.m3)

Error
(million cu.m3)

1 /1 9 9 9 1 2 5 .6 1 5 1 3 6 .0 1 4 1 0 .3 9 9
2 /1 9 9 9 1 2 0 .2 8 8 1 3 5 .0 0 4 1 4 .7 1 6
3 /1 9 9 9 1 2 2 .1 7 8 1 3 1 .0 3 8 8 .8 6 0
4 /1 9 9 9 1 1 6 .4 7 3 1 2 5 .3 2 6 8 .8 5 3
5 /1 9 9 9 1 0 7 .6 4 0 1 2 5 .0 9 7 1 7 .4 5 7
6 /1 9 9 9 1 1 9 .8 4 6 1 2 5 .3 7 0 5 .5 2 4
7 /1 9 9 9 1 1 7 .1 4 1 1 3 1 .2 5 1 1 4 .1 1 0
8 /1 9 9 9 1 2 0 .1 8 8 1 2 9 .9 0 2 9 .7 1 4
9 /1 9 9 9 1 1 4 .4 7 6 1 3 0 .4 2 9 1 5 .9 5 3

1 0 /1 9 9 9 1 1 8 .6 6 4 1 2 9 .2 8 1 1 0 .6 1 7
1 1 /1 9 9 9 1 1 7 .9 6 2 1 2 8 .3 9 9 1 0 .4 3 7
1 2 /1 9 9 9 1 1 4 .7 1 2 1 2 6 .8 7 5 1 2 .1 6 3

Total for 1999 1,415.183 1,553.987 138.804
Error = 9.81%

1 /2 0 0 0 1 1 8 .8 0 9 1 2 3 .6 7 8 4 .8 6 9
2 /2 0 0 0 1 1 4 .8 7 3 1 2 2 .6 9 4 7 .8 2 1
3 /2 0 0 0 1 1 6 .3 0 5 1 1 9 .6 4 6 3 .3 4 1
4 /2 0 0 0 1 1 7 .3 7 1 1 1 5 .4 3 0 -1 .9 4 1
5 /2 0 0 0 1 1 2 .2 1 5 1 1 4 .6 5 3 2 .4 3 8
6 /2 0 0 0 1 2 7 .2 9 2 1 1 4 .8 7 6 - 1 2 .4 1 6
7 /2 0 0 0 1 2 1 .3 2 1 1 1 9 .0 5 8 -2 .2 6 3
8 /2 0 0 0 1 2 3 .6 7 8 1 1 7 .2 6 8 -6 .4 1 0
9 /2 0 0 0 1 2 0 .4 7 4 1 1 7 .7 7 6 -2 .6 9 8
1 0 /2 0 0 0 1 2 3 .0 7 1 1 1 7 .0 3 4 -6 .0 3 7
1 1 /2 0 0 0 1 2 4 .0 9 9 1 1 7 .1 1 3 -6 .9 8 6
1 2 /2 0 0 0 1 1 9 .9 0 9 1 1 7 .1 6 1 -2 .7 4 8

Total for 2000 1,439.417 1393.357 -46.060
Error = -3.20%

Overall 2,858.600 2,970.374 115.774
Error = 4.06%
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Table 3.3: Comparison between Actual and Water Demand Forecast from  Accrual
Moving Average o f  the first sixth months o f  the Fiscal Year 2001

Month/Fiscal
Year

Actual
(million cu.m3)

Forecast 
(million cu.m3)

Error
(million cu.m3)

1 /2 0 0 1 1 2 2 .7 4 7 1 1 6 .1 3 1 -6 .6 1 6
2 /2 0 0 1 1 2 0 .0 8 3 1 1 6 .6 6 2 -3 .4 2 1
3 /2 0 0 1 1 2 2 .4 8 4 1 1 6 .1 8 3 -6 .3 0 1
4 /2 0 0 1 1 2 3 .1 0 9 1 1 5 .2 9 7 -7 .8 1 2
5 /2 0 0 1 1 1 3 .6 4 4 1 1 8 .9 5 9 5 .3 1 5
6 /2 0 0 1 1 2 7 .3 1 2 1 2 0 .2 7 6 -7 .0 3 6

Total 729.379 703.509 -25.870
Error = -3.55%

F ro m  T a b le s  3 .2  a n d  3 .3 , th e  a c c r u a l  m o v in g  a v e r a g e  p r e s e n ts  
in a c c u r a te  w a te r  d e m a n d  fo re c a s t in g . A l th o u g h  th e  p e r c e n ta g e s  o f  e r r o r s  s h o w n  in  
th e  ta b le s  a r e  n o t  to o  h ig h , th e  v a lu e  o f  w a te r  s a v e d  is  m a n y  m i l l io n  c u b ic  m e te r s  th a t  
m e a n s  m a n y  m i l l io n s  o f  B a h t  c a n  b e  s a v e d .

3.5 Conclusion
A t th e  c u r r e n t  s i tu a t io n ,  th e  e r r o r s  o f  w a te r  d e m a n d  f o r e c a s t  f ro m  

a c c r u a l  m o v in g  a v e r a g e  te c h n iq u e  a s  s h o w n  in  ta b le  3 .2  to  3 .4  a r e  f o u n d  to  b e  
u n s a t i s f a c to ry .  H e n c e  o th e r  t e c h n iq u e s  s h o u ld  b e  in t r o d u c e d  a n d  te s te d  w h e th e r  th e y  
c a n  p r o v id e  b e t te r  fo re c a s t in g  re su lt .
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