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Year to year variations in rainfall totals of Bihar State
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ABSTRACT. Tho variation of rainfall totals of Bihar Plains and Plateau for sixty years has been exanuned for
Kharif and Rabi periods using the published monthly rainfall data. .

Year to year totals of rainfall of Bihar Plains vary more frequently than that of Bihar Plateau.

Within a period of twelve years Bihar Plains will have less amount of water than required for irrigation purpose

and survival of crop. more times than Bihar Plateau.

1. Introduction

It is well known that the success of agriculture
depends on sufficient and well-distributed rainfall
throughout the growing season. In India, prac-
tically the entire rainfall over a major portion
of the country is derived from the monsoons,
the failure and the delay in monsoons affect the
agricultural production. In the absence of rain-
fall, one has to resort to irrigation, to prevent
the crop failure.  For irrigation planning it is
necessary to find a method of representing the
rainfall climate which indicates not only the
average value but also the expected variations
about the average.

For finding out the frequency and extent of
irrigation needed on a given agricultural area,
the optimum conditions to be reckoned should
be the maintenance of field capacity during the
critical periods. The ‘average anticipated rain-
fall' in comparison with the potential evapo-
transpiration for the area provides a measure
of the extent of irrigation to be provided. In
regard to productivity, cost of installation and the
irrigation potential also can be estimated with
these details.

2. Data and scope of study

The purpose here is to study the rainfall cli-
matology of Bihar State divided into (i) the Plains
and (i) the Plateau, during the two major erop-

ing season, viz., (a) Kharif season—May to
October and (b) Rabi season — November to April.
The study is similar to the one made by Smith
(1961) for U. K.

The following six stations were selected to
represent the Plains and Plateau portions of
Bihar State.

Platean
(4) Hazaribagh
(5) Ranchi
(6) Naya Dumka

Plains
(1) Purnea
(2) Patna
(3) Gaya

The average annual rainfall of the above sta-
tions are given in Table 1. The monthly rainfall
data for the years 1901 to 1960 extracted from the
records of the India Meteorological Department
have been used in the study.

3. Method of analysis

We wish to estimate the total rainfall over a
homogeneous area over a specified period of the
cropping season in each of the 12 equally proba-
ble classes. For this purpose, if X is the actual
rainfall for the period at the i*" station in the
4'* year then —

T ! " o .
Xi=01n) Z X where # is the total
j=1
number of years, and
r = 100 X/X.

The ‘mean quantile levels’ for each station
are determined such that R;, is the mean of the
percentage rainfalls between @, , and @t
quantiles. The areal average R, are determined
by utilising all the station values of R;, over the
area and thus the mean percentage levels over
the area are determined. The mean percentage
levels when multiplied by the mean rainfall over
the area during the period under consideration,
provides the estimate of rainfall in the different
quantile classes,

The ‘potential evapotranspiration’ for the
year is caleulated as follows. The mean evapora-
tion over the area during the month is picked up
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TABLE 1 TABLE 2
Annual average rainfall Percentage of lowest rainfall for K/rif period
Plateau Rainfall Plains Rainfall 2 1 » )
finch) (inch) Pertd Mlains= PMlateaun Mean
Hazaribagh 51-93 Purnea 3841 May -Jun 23 28 25
Ranchi 2799 Patna 1360 Jun—Jul 42 35 19
Naya Dumka 5914 Gaya 1328 = Ay 1 6! G
Mean 56+ 22 Mean Ine 46 Aug=Sep ] b 5%
Mean of six stations ; 52+34 inches Sep—Oct 21 20 a6
TABLE 3
Rainfall percentage samples of Bihar Plains and Plateau and their mean
Samples
Period — - A = : - -
1 2 3 4 3 G 7 S ] 1) 11 12
Kharif Period
I-month Plains 22 LTH 44 5T 65 -4 885 104 126 149 TR
Platean 24 14 33 653 w7 SK s 109 123 143 173 241
Mean 29 H ) SH il N2 o4 107 125 145 177 249
2-month Mlains 30 a4 6 71 ™ 86 04 o3 1153 128 143 177
Plateau +H 62 7l S0 s6 92 9 107 16 127 148 s8]
Mean £l 58 07 73 82 89 97 105 115 127 143 170
3=-month Plains Al 67 74 | 84 WEOOI0r 107 1S 124 138 165
Plateau (18 72 70 sS4 0 06 1) 105 e 121 132 153
Mean I8 (1] T b N7 05 101 106 115 123 135 156
4=month Plains a7 [13] T 82 S8 95 1ol 106 114 122 1532 155
Platean (i 0 N bl 04 97 s 107 114 122 131 151
Mean 63 74 B 83 91 a6 102 o7 14 122 1 155
S—month Plains 37 7l N s 549 08 1) 13 113 120 131 151
Platean Tn 70 N3 NS 01 96 100 o5 112 115 124 143
Mean i i sl N3 i a7 100 15 113 13 127 147
G=1month Plains a9 7l N S 1o Wi 1ol G T T 130 150
Platean 71 s | NS 02 i 101 s 111 11s 125 141
Mean 65 i bl s6 i1 LT )| 105 111 1o 127 145
Reabi  Poriod
G-maonth Plains 23 H 50 fil 72 N3 0o s 122 149 180 20
Platean 149 | 1 a5 h S 1imy 12 135 152 176 248
Mean 21 45 17 a7 7l 83 a8 1120 151 178 249

from the monthly maps of evaporation (Ven-
kataraman and Krishnamurthy  1965).  The
potential evapotranspiration for the month s
ohtained from —

(PE),.

where d = 0-85 for the months June through
September and d — 0-60 for October through May
following Ramdas (1957). The total for the period
is obtained from the monthly values.

= E,.d

The “Surplus’ or “Deficit” of rainfall in different
quantile classes are determined by subtracting
the estimated  rainfall in the differnt  quantile
Classes  from the potential evapotranspiration
for the period.

The periods considered  are of length 1,2,3.0.5
and 6 months of the Kharif cropping seazon and
length 6 months  only of Ralbi season.  The di-
flerent combnations of the consecutive months
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TABLE 4
* Surplus’ and ‘Deficit’ statistics in respect of 2-month periods
Samples

POI'ilNl f g ——— re—tETe e —ce S el R et —_—

I 2 3 R 5 6 7 8 9 10 11 12
Bihar Plajeau
Annual mean rainfall (R) = 56°22 inches and mean evapotranspiration (E¢) = 4990 inches
Mav=Jun Percentage 20 50 &6 66 g2 . 93 104 119 136 164 230
Rainfall (inch) 16-30 28«11 31-48 37-11 42- 46-10 52-28 58-47 6690 76-46 92:20 129-31
E¢—R 33-60 2179 18-42 12-79 7-73 3+80 -2-38 -8+ 57 —17:00 —26-56 —42-30 —79-41
Jun—=Jul Percentage 1 67 77 84 809 02 99 106 114 124 137 165
Rainfall (inch) 3092 37-67 43-29 47-22 50°03 51-72 55-66  50-50 64:00 69-71 77-02 92-76
E—R 18-08 12:23 6:61 2-68 —0-13 ~1-82 =576 —9-69 —14-19 —19-81 —27-12 —42-86
Jul-Aug Percentage 62 73 81 56 589 99 104 109 118 133 ° 159
tainfall (inch)  34-86 41-04 45-54 48:35 5116 50-03 55-66  58-47 G1-28  66-34 T4-77  89-39
Et—R 15:04 8+86 4-36 1-55 -1:°26 -0+13 ~5-76 —I18-57 —I11-38 —16-44 —24-87 —39-49
Aug=—Sep Percentage a7 [131] 77 Ll 89 98 103 107 113 121 139 164
Rainfall (ineh) 32405 3870 43+29 48-35 50:03 55:00 57-91 6015 63:563 6803 7815 92-20
Ei— R 17-85 11°11 6:61 1:55 —0+13 -5-10 —8-01 —10-25 —13-63 —I18-13 —28-256 —42-30
Sep-Oet Percentage 26 65 65 76 86 93 10 112 121 132 114 204
Rainfall (inch) 14-62 36+54 36-54 42-73 48-35 52-28 56-78  62-07  68-03 T4-21  64-09 114-69
Et— R 3528 13°36 13-36 7+17 1:55 -2-38 -6-88 —13-07 —8§:31 —24-31 —14-19 —64-79
Bihar Plains
Annual mean rainfall (R) = 48+46 inches and mean evapotranspiration (E¢) = 5308 inches

May—Jun Percentage 23 34 40 46 54 65 75 84 102 123 144 187
Rainfall (inch) 11-15 16-48 10-38 22:20 26-17 31-50 36-35  40-71  49:43  59-60 69-78 9062
Er— R 41-93 36+60 34-70 25-79 26+91 11-58 16-73 12-37 3656 —6:52 —16-70 —37-54
Jun-Jul Percentage 42 61 70 8 86 92 97 106 115 128 144 170
Rainfall (inch)  20-35 2056 33-92 3780 41-67 44-58 47-00  51-37  55-73  62-03 69-78 82-38
Ey— R 32.73 23+52 1916 15-28 11-41 8+50 6-08 1-71 2-656 —8-95 —16°70 —20-30
Jul-Ang Percentage 44 G5 73 81 87 93 101 108 115 125 137 160
Rainfall (inch) 2375 3150 35-37 3925 42:16 4507 48-94 52-34¢ 55°73 00-57 66:39 T7-54
Ey—KR 20.33 2158 17-71 13:83 10-92 8:01 4-14 074 —2:G5 —7-49 —13-31 —24+46
Aug=-Sep Percentage 49 63 7l 75 54 0 98 107 117 124 136 174
Rainfall (inch)  23+75 30-53 3441 36:35 40-71 43-61 47-49 5185  56:70  60-09 65:01 84-32
E—R 39-3% 22:55 18-67 16:-73 12-37 9-47 559  1°23 —3-62 —7-01 —12-83 —31-24
Sep=et Percentage 33 48 61 7l L] 98 112 125 140 156 194
Lainfall (inch) 15-99 23:26 20-56 34-41 38-28 43-13 47-49  54:27  60-57 67-84 7560  94-01
Er—R 3700 2082 2352 18:67 14 995 550 —1°19 —7-49 —14-76 —=22:52 —60-93

are considered, e.g., for 6-month period — May
to October, for 5-month period —May to Sep-
tember, June to October.

4. Results

From Table 1 it is seen that Bihar Plateau
received on an average more rainfall than the
Plains; this may be one of the reasons for occur-
rence of frequent droughts in the Plains than
the Plateau. The mean lowest rainfall percen-
tages in the Plains and Plateau regions for two
months period shown in Table 2 clearly show the
relative superiority of the Plateau over the Plains,
It can be inferred, therefore, that during all the
two month periods of Kharif season the Plains
are having less amount of water than required

by the field which may be a cause for more
droughts than at Plateau. The percentage levels
of rainfall for the different periods of the Kharif
season varying from 1 to 6 months and for whole
of the Rabi season (6-month only), separately
for the Plains and Plateau and for whole of the
Bihar are given in Table 3, The mean percentage
levels of rainfall during each of the two conse-
cutive months of the Kharif season and the sur-
plus and deficit statistics in respect of the 12
quantiles are given in Table 4. It can be observed
that the Bihar Plateau and Plains will have less
amount of rainfall than required to the field for
survival of crop. Table 5 gives comparative drought
(deficit of water) conditions in the Plains and
Platean of Bihar State within a period of 12 years,
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TABLE 5

No. of years drought condition
(‘&!Il'rjl'”t.'l"l

» g T L s . - =
Bihar Platean Bihar Plains

Period

(Yr) (%) (Y1) (%)
May—Jun G S50 0 "5
Jun=Jul (I R T 8 6667
Jul-Aug 4+ 33-33 8 6667
Aug—Sep {  33-33 5 G667
Rep-Oet 3 41467 75833

5. Conclusions
The above studies indicate that year to year
totals of rainfall of Bihar Plains vary more

HAGIRI

frequently than that of Plateau. Within a period
of 12-year Bihar Plains region receives less amount
of water than required for irrigational purpose
and survival of erop than Plateau,
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