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Climatological assessment of water harvesting technology
through dug-out ponds in arid regions

G. SU RYANA RAYANA and S. N . MEGER!

NA RP. Agricultural Research S tation,
University qf Agriculturol Seiences, Bijapur

(Reaired 17 December 1985)

tIT( - "'! I 930 t· " ' 9 8 1 t. l"F ",1 am;, ~ ~~ it <m- ffi "" ""I'I'l W ~ illirn omt fo;~ III
1IlI<TO'l Jrn omm it .'0["" ., ""~ lim '" lAr' "" <ltl 'lit f.ro<rnrr 'lit """", ~ ~m """1 '0 It 3 0
~ ffi 000 lI1'<f ....,if 11;~ llTtf'..... om: llfu'lm llT1imrr flrA1r'l firn 'llIT t 1~ 'lit 'IfU 'OT'f\ ""P ~

tmr 'f<T "" aml'I "" ""I'I'l~~~~ ilff<lfu<l "'" 'lit~~ 'l"fulor t ~ firn '!1IT t, ~ iIrPlll'l'"'"
~mWr'lii il; mmr ..-til""" '!"" WoI1 il; ffi '"""" 'lit 'l:"l \"f it ll'm ij 'lit "O'!fT 'lit .rom 'Irtl!T t '

ABSTRA CT. The daily rainfall data of Dijapur for the period from 1930 to 1981 is atudled to
assess the feasibility of water harvesting through dug· out ponds. The initial and conditional probability
analysis is done for receiving rainfal1 amounts of 10 to 30 mm per week 10 understa nd the co ntinui ty
of wet spells. Daily soil water balance of deep black soils of Bijapur is studied to work out the
availabili ty of excess water for runoff collection . The study brings out the importance of thorough
understanding or rainfall behaviour of arid regiom while developing water harvesting technclogy.

1.lntroduetlon

Collection of runoff water and its recycling. for
stabilizing crop prod uctio n under rainfed agriculture
in semi-arid and arid climates. has been advocated in the
recent past; and much work on its feasibi lity on scienti­
fic lines is under way. Availability of water through
runoffat a locality depends primarily on rai nfall amount,
its intensity, soil type. its slope etc. The water harvesting
is more feasible under heavy rain fall tracts as evidenced
by the presence of numbe r of ponds and pools due to
p rolonged rainy season and heavy rai nfall. But these
arid climat es a re characterised by low, errat ic and uncer­
tain ra infall, due to which the availabili ty o f excess rai n
water may be at low probability. Added to th is. the
climatic water demand and other losses. limit the scope
of impounding run off, as wate r may not be ava ilable
after all the losses. at needy occasions. Further, the
meehan ism (con struction of far m po nd. its mainte n­
ance. cost of irrigat ion etc) for water harvesting from a
considerable catchment area needs huge investment.
This warrants proper assessment of na tural resources
like rainfall and soil of the region . Th is study is taken
up to understand the rainfall behaviour with respect to
water harvesting in and a round Bijapur a rea.

As per the climat ic classification of T homthwaite
(1948), Subramaniam ( 1964) has classified Bijapur under
arid c/imn'es. TIlis region is characterised by low and
uncerta in rainfall , with high climatic demand for
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water. Soils of this regio n are derived from Deccan
tra p. They are blac k soils of the order of Ivertisols with
varying depths and moisture holding capacities.

2. nal.

~e daily rainfall data from 1930 to 1981 for Bijapur is
considered for the study . Data en maximum and mini­
mum air temperature, relative humidity of both morni ng
and evening hours, average wind speed and total cloud
~moun t on daily basis was used for the period 1965-8 I
In the co~putation of da ily potential evaporation follo­
wmg modified Penmann method (Doorenbos and Prn itt
I97S). This estimate was used in worki ng ou t daily
mo isture balance of !he medium to deep black soil s
of Bijapur area (avatlable water ho lding capaci ty is
2S0 mm/IOO cm) following Thorn thwaite and Mather
(l 9SS) water balance procedure.

J. Ruull. aad ~ion

The ~onthly rainfall statistics of Bijapur com prising
tot al ~alOfall for each mon th, standard deviation and
co.efficlent:o~.variat i on , were presented (Ta ble 2). The
rainfal l of Bljapur follows bimodal dist ribu tion with a
negligible peak !n the month of June follo wed by a
pronounced maXlmumld urlOgSeptember. Th e individual
mont hly rai nfall dis tri bution is highly var iable as
indicated by the coefficient of variat ion (CV) and range
of variation. The year to year variat ion in rainfall ofthe








