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Fig. 2.1. Hourly variation 

On Sundays and other holidays the peak hours may be about 8 a.m. 
due to late awakening whereas it may be 6 a.m. on the other workings 
days. The peak flow hours may be between 6 a.m. - 10 a.m., and 4 p.m. -8 
p.m. and minimum flow may be between 12 p.m. -4 a.m. Certain industries 
may be working in day and night shifts and consuming more water. It is, 
therefore, necessary to study the characteristics of the district before 
estimating upon rate of consumption. The maximum hourly consumption may rise upto 200% that of average daily demand. 



2.6. METHODS OF FORECASTING POPULATION 

The following are the methods used for population forecast: 

(i) Arithmetical Increase Method: In this method, the increase in 
Dopulation is assumed to be constant and an average increase of the last d 
to 5 decades is calculated and added in the present population to determine 
population of the next future decade. The population can be found out at 
the end of n year or n decades. 

P, = P+nxi 
where P = Present population 

i = Yearly or per decade increase of population. 
(ii) Geometrical Increase Method: In this method the average 

percentage of growth of last few decades is determined, the forecasting is 
done on the basis that percentage increase per decade will be the same. 
Thus the population at the end of n years or decades is given as: 

P- P1+ 100 
where i = Yearly or per decade percentage rate of increase. 
(iii) Incremental Increase Method: This method is an improvement

over the arithmetical increase method. The average increase in the 
population is calcated by the arithmetical method and to this is added the 
average of the net incremental increase once for each future decade. 

EXAMPLE 2.2. Field Problem: The following data have been obtained from 
the census department regarding population of HARYANA Town: 

Year 1960 1970 1980 1990 

Population 
Calculate the probable population in the year 2000, 2010 and 2020. 

Solution: The average increase in population after every decade 

12,000 17,000 22,500 28,500 

= (5000 +5500+6000) 

= 5500 persons. 

The probable population in various decades will be calculated by the 
formula. 

P=P+ n xi 



Year Probable Population 
2000 28500+1 x 5500 34,000 

2020 28500+3 x 5500 45,000 

EXAMPLE 2.3. A growing Town has population as given by the census 
Deptt. as under: 

Census Year 1941 1951 1961 1971 1981 1991 2001 

Population 24,831 25,293 25,423 27,263 38,284 49,909 67,105 
Estimate the population of the Town as in Apring 2021. 

Solution: According to arithmetic increase method we known 

P P+n xi 

n Number of decades where 

i= (462+130 +1840+11021+11625+ 17196) 

(42274) = 7046 persons 
6 

Year Probable Population 
2011 67105 +1 x 7046 = 74,151 

2021 67105+2x 7046 81,197 
Hence the population of the Town in 2021 will be 81,197 persons. 

(iv) Changing Rate of Increase: It is similar to the Geometrical Increase 
method except thata changing rate rather than a constant rate of increase 
is assumed. The changing rate for large and grown up cities is usually 
considered to be a decreasing rate. This method gives quite rational results. 

() Graphical Method: In this method the population of last few decades 
nsus) is correctly plotted to the scale on the graph-paper. The as 

curve is smoothly extended to find the future population. Sometimes 
population trend lines are plotted and similar expected population trend 
lines are drawn. 

(vi) Comparative Method: Cities having similar characteristics to the 
city whose population is to be estimated, are selected. Then on the basis of 
those cities, the population of the required city is forecasted. Graph may be 

plotted if necessary. 

EXAMPLE 2.4. Estimate the population in the year 2020 from the following 
census data for 'Nilokheri Town by using arithmetical increase method, 
geometrical increase method and incremental increase method. 

Year 1970 1980 1990 2000 

Population in Thousands 10 14 19 25 



Solution 
Increase Incremental 

Oo age 
Increase 

Year Population 
Increase 

1970 10,000 
14,000 4,000 40.00 1980 

19,000 5,000 1,000 35.70 1990 
25,000 6,000 1,000 31.60 2000 

15,000 2,000 107.30 Total 

5,000 1,000 35.76 Average 

) Arithmetic Increase Method 

Population in 2020 = 25000 +2 x 5000 = 35,000 

(ii) Geometrical Increase Method 

35.76= 46,077 Population in 2020 = 250004 +|1+ = 46,077 
100 

(111) Incremental Increase Method 
Population in 2020 = 35000+2x 1000 = 37,000 

The results of different methods are given below: 

Method Used Probable Population (YEAR) 
2010 2020 

35,000 () Arithmetic Increase 

(ii) Geometrical Increase 
30,000 
33,940 46,077 

(11) Incremental Increase 31,000 37,000 

EXAMPLE 2.5. Assuming the geometric rate of growth of popuiato 
town, calculate the population of the town in the vear 2021 and 2051 the help of the following census records of the population. Year 1971 1981 1991 2001 2011 

Population in Thousands 258 495 735 1250 2148 

Solution: 

Year Population Increase Percentage 
Increase 

1971 2,58,000 
1981 4,95,000 2,37,000 91.86 
1991 7,35,000 2,40,000 48.48 
2001 12,50,000 5,15,000 70.07 2011 21,48,000 8,98,000 

18,90,000 
71.84 

Total 
282.85 

Average 4,72,500 56.45 



Using Geometrical Increase Method: 

Year Population 
2021 21480001- 56.45 

3360546 100 

2031 2148000 10.0=5257574 
100 

2.7. TOTAL QUANTITY OF WATER FORA TOWN 

As we have discussed above that the water supply project is required for 
domestic, industrial, trade purposes etc. For estimating the total quantity 
of water required by a town, the water used for various purposes should 
be added and 30 to 40 percent wastage allowance is also given. But this 
total requirement will vary from town to town which depend on many 

factors e-g, climatic conditions, habits of people, industry, cost of water 
For an average Indian town, the water requirement may be as follows: 

) Domestic uses (As per BIS 1172-1963) = 135 litres/head/ day 

= 50 litres/head/ day 
15 litres/ head/day 

15 litres/head/day 
= 55 litres/head/day 

(i) Industrial use 

i) Public use 
(io) Fire Fighting 

(o) Thefts, Wastages and losses 

Total 270 litres/head/day 
This 270 litres per capita demand will be multiplied with the population 

the town to obtain the total quantity of water required. 

Table 2.5. Consumption rate of water (App.) in some Indian towns 

Town Consumption, lit/ 
capita per day 

Consumption, lit/ 
capita per day 

Town 

Agra 
Allahabad 
Bangalore 
Bhopal 
Mumbai 
Kolkata 

120 Hydrabad 
Kanpur 

215 

135 210 

100 Lucknow 110 

110 Chennai 170 

320 Mathura 125 

200 Patna 120 

Delhi 175 Poona 280 

Gaya 205 aranasi 120 


