
.ltausam. (\996). ' 7, 2. 17~184

633.1

Evaluation of crop growing periods at some stations in northeast Brazil

K. KARUNA KUMAR and J. A. TOMAS DA SILVA
Department of Atm ospheric Sciences.

Federal University of Paraiba Campina Grande-PB. Brazil
(Received 26 September 1994. Modified 23 November 1995)

_ - 3m1jt 'Jim Ii '{" ...... if __ a'l .-¢'Jt\ III~ Ii _ .. Ii 'If(WTlll~ lO;« "" i' '' """'"' <to .<hi

",1J;ii.., "'"" .m1~ 'l"' 'l='lI """'" tml a'l ......... " 25 w III "f:l"" ",R> .. *"'" """,Ill .;." ..~ mn
"'" i I~ ""'it.Ii~ 'l"' """ "'*'~ f.l<vf ..,~~ "'" "'IT W. <to iI"" 'I" """ ~. III om_ <to
"'~ ~,jI' '" "'" ...".. "'" i I '" """'" if __ .-¢'Jt\ ., ",,1'1li' ..,~m Ii; full! ;I"" "'" """m
'l='lI '" ....., hi", "'" i I~~ '"""'" " .mr-. f.I<>f "".;;r if ~,,;y .. '''''''' ., dl (ml'
.m ., 'If i ,

ABSTRACf. Results of a study o f crop .growing periods al some stations in north east Brazil are
presented. in this paper. Dail y soil moistu re values for a minimum period of 25 years are evalu ated by
means of a simple soil moisture mood usina temperature and precipitat ion data. A first order Markov
chain model is applied to the soil mois tu re data and initial and con ditiona l probabilities of \\'t1 and dry
soil days are obta ined. So il moisture averages and probabilities are used 10 evaluate crop growing periods
at the stations . The effect of uncertainties in the mod el parameters on the estimated growing
periods is invest igated .
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I. Introduction

The semi-arid zone of northeast Brazil is 860000
km2 in extent and co ntains nearly 10% of the coun
try's popu lation. The main clima tic cha racteristics
are : annual rain fall of 4QO-SOOmm with a co
efficient of variability of upto SO%. high ai r tem
pera tures and high potential evapotranspiration
rates (averaging 2000 nun). The frequent incidencc
of droughts in the region is responsible for the
extreme poverty that affects the majority of the
population and vario us attempts arc being made 10
reduce the impact of droughts on the region 's
econo my. In the semi-arid zone the ma in constrai nt
to crop production is rainfall and it's extreme
variability.

Agroclimat ic studies based on longterm soil
moisture information would be superior to those
using rainfall averages and probabilities since soil
moisture information can be rela ted 10 crop growth
and production. Longterm soil water records are not
often available. Models of varying degrees of com
plexity have been develo ped in the past for the
evaluation of soil moisture condit ions.

(179)

A simple water ba lance using longterrn
averages of monthl y rainfall an d potent ial evapo
transpi ration gives some indica tinn of the
availability of soil water and of water surplus
(Thomthwaite 1948).

For agroclimatic purposes it seems preferable to
use models and techn iques which are simpler than
the complex ma thematical mod els and still yield
better results than those based on longterm
averages of rainfall and temperatu re, In the present
stud y simple techniques are used to convert histori
cal rai nfall information 10 ' soil moisture data.
Th ese techniques integrate the knowledge of poten
tial evapotranspira tion. mois ture holding capacity
of the soil as well as daily rainfall da ta and provid e
an estimate of available soil water on a daily bas is.
The estimated daily soil moisture data is subjected
to various types of analysis. Th e present paper
deals with the evalua tion of growing seasons at
selected stations in northeasl Brazil. Determina
tion of irrigat ion requirements a t the stations usin g
soil moisture data is discussed elsewhere (Karu na
Kumar and Silva 1995).












