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A note on the Statistical Assessment of Pi_‘loha]}ilil_}r',-bf
Rainfall and its Agricultural Significance

by
o. M. BHAIETHAVATHE&L‘U"'& C. BALABUBRAMA’N"IAN

The value of rainfall tD agriculture depends as munh on 1t3
distribution and reliability as onits absolute amount, I‘armms in
regions with a long established agricultural tradition, are fortunate
in having the heritage of the accumulated weather lore of cenburms
for their guidance. This enables them to. assess their ch&nces of
successful crop production. In the absence of reliable weather love,
the enlightened farmer, has had perforce to use rainfall means as
an indication of likely expectation of rain, his most. important
climatic factor. Such expectations without reference to variability
may often be quite misleading. The failure to allow for this
variability has led to disappointing results in some’ agricultural
ventures, and may account in part for the fatalistic attitude
adopted towards attempts at predicting rainfall eapectatmu - Hence
it is proposed to expound in this note that an efficient expression of
rainfall variability, which is of fundamental importance t'-cr the better
understa,ndmg of seasonal erop variation, is, st%ﬁzstmaﬂy pmctmahle,
with the annual rainfall data of Nagercoil - Kaujra.kumau Blstnct

Nagercoil, situated as it is at 8° latitude to the nnrth of the
equator, is expected to experience occasional periods of convection
storms, typical of tropical rainfall, which may distort the mean
rainfall figure to such an extent as to destroy its value as a measure
of central tendency. An examination of the past records would,
of course, indicate the likely extremes, but without a measure of
variability the frequency of occurrence of rainfall would remain
uncertain. Ixpressions of rainfall variability and reliability have
been devised by meteorologists, but the concept of ¢ confidence limits’
introduced by Manning has, of late, found wider application in the
field of agricultural meteorology’,2.3. The confidence limits
estimate the chance or rather the risk of obtaining values that lie
outside prescribed limits for a pgiven statistic, like mean -annual
rainfall as in this study or, in other words, they may be said to
define a range together with an associated probability, which
expresses the confidence that a particular value lies within the range
and consequently, the possibility of exceeding the limits set, will
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‘becomie obvious.- . The limits within. which the rainfall may  be
“expected. to.lie ‘can be set according: to need, that-is, such limits can
be. caleulated, to any required level .of probability.. For example,
with' 9 : 1. confidence limits, an annual rainfall  value outside these
limits-ean be expected .only once.in ten years (i. e. 90% fiducial
probability or .p=0'1) and of these deviations, half :(i."e. once in
twenty years) are.to be expected below the, lower limit and. the
other half above the upper limit. This indicates that only once in
twenty years. the -rainfall can be expected to fall either below the
lqwer.- limit or exceed the upper limit.. -

i Th& caleculation of confidence hxmts is 1]Iustrated frt}m an
anﬂ.lysm of the annu&l rainfall totals for the 36 .year period (1921 —
1956) for Nagmcml The mean and .the standard deviation were
caluulated for the data. Gwen the sta.ndard dematmu and the
values for <t for the reqmred levels of prub&bﬂlty, the computation
of confidence limits for minimum and maximum rainfall expectation,
is a simple statistical procedure. This, of course, assumes that the
frequency distribution of annual rainfall of Nagercoil over a period of
36 ‘years is normal in form. The calculation of the measures of
skewness,. o &11(1 g, with thmr respective standard errors (vide table),
proved the normality of the data under study.4 The confidence
limits for various levels of probability ranging from p=0'5 to p=0'05
were Worked out and the comparisons of expectation and observation
are given in the table appended.

It is obvious from the table that there is quite a good agree-
ment between the expected and the actual observed deviations in
annual rainfall even under a stringent level of probability like p=0-05.
Expressed in terms of confidence limits for p=005, values outside
the limite of 19:06 inches and 56°86 inches of rain, would be expected
to oceur nearly two times in 36 years and in fact it is noticed that
these limits were exceeded three times in this period. As expected,
these deviations tend to fall almost equally below and above the
prescribed limits, under all levels of probability. Thus for p=0'5
giving a minimom expectation for three years in four, the farmers
in Nagercoil can be sure of receiving at least 3161 inches of rain
and in fact it is secen that they have rececived this amount of annual
rainfall 28 times in a period of 36 years, the expectation for the
period heing only 27 times, If such an annual total rainfall is
required for getting bumber erops, they can afford to run the risk of
losing a crop about once in four years, the prospects for the other
three years being definitely to their advantage. In considering the
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risk of erop loss through inadequate rainfall, it is mdrei rational to'
think of the lower limit than the mean rainfall. = Hence;  whils
asscssing the agricultural significance of ‘an area a “statement:
concerning the reliability of* rainfall will be of great value and - for
this purpose information on the least amount and the greatest
amount, likely to be received over a specified number of geasons’
would be more useful than the meah. - This, in fact, would. specify’
the crop risk either from too dry or tbo wet conditions.” Tt i is seen;’

therefore; that this study clearly demonstrates the valus fnr the
assessment of rainfall probability, of minimum and maximum Fainfall
expectations calculated from the statistical propérties of the normal
curve. Suitable transformations are ava,ﬂable for ramfa.]l data
which are asymmetrically ‘distributed.! So, this cnncep’b of ramfa]l
expectation at selected levels of prcﬂmhﬂm}r can be deemed a. cump]etely
objective and reliable EEtlma,t-e: of rainfall to be expected, and thus is
bound to be of immense use in assessing long-térm crop risk, which
is not usually apparent when means alone are considered. '
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