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INTRODUCTION

Kozhikode district of Kerala scate lying along

the Arabian Sea coast (fig.1) encompasses an

area of about 2345 sq. km and receives an

average annual raintall of the order of about

3800 mm. The important rivers passing through

this district are Kuttiyadi, Korapuzha, Kallai,

Chaliar and Mahe on their way to the Arabian
sea. Ricre is the main food crop of the distrtct

and other cash crops are coconut, rubber and

c-ashew.

Agrometeorological parameters like
evapotransp iratio n, consumptive use o f crops,

efl'ective ra inl:rll undcr di flbrcnt agricultural

lancl uses, ticqucncics of rainlalls and lloods

etc. are of paramount importance in the

developmcnt and mangcmcnt of available watcr

resourccs o[ any place. A key element in the

<Iesign of any irrigation system is the

detcrminatitln oI the totitl watcr rcquircment -

thc consumptive use less the expected
contrihution tiom precipitittion plus any losscs
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associated with delivery and application of the

water (Linsely et al. .1988). Precipitation is
effective only when it remains in the soil and is

available to plants, or otherwise offsets a

requirement tbr leachingwater. I-ocal runoff is

notavailable to crops and thus the effectiveness
of rainfall is dependcnt on its fortuitous
occurrence following irrigation. It is believed

that improved results can be expected by
modifying a more reliable estimate of potential

evapotrarlspiration, which is the arcepted upper

limit. Actual consumption will be some what
less, deponding on the crop and iLs stage of
dcvclopmcnt

Thc cvcr increasing demands of water flclr

variccl purposos in evcry ilspcct of human lit-e

calls for optimal utilisation of wate r resources

available over a place in a scienti[c way. In the

scicntilic explttration of available water
resourccs over any place the flood [iequency

analysis has an important place. Flood
frcqucncy studics are ollen used for arriving at

suiurhle design variablos ftrr the construction
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of hydraulic structures to bring it to the safer
side in extreme conditions.

The objective of the presentstudy is to analyse
the long term climatological and flood data
available in the district so as to quantify
evapotranspiration, effective rainfall under
different land tses, frequencies of rainfall and
floods fbr different durations.

DATA

Normal values of meteorological parameters
such as temperature, vapour pressure, total
cloud amount, wind speed and rainfall were
taken from climatological tables (IMD 1970)
for different months of the year for estimating
evapotrnnspiration and e[fective rainfall. The
daily rainfall data tiom raingauge shtions
maintained by the India Meteorological
Department (Fig. t) for the period 1901 to
1980 were utilised for the rainfall frequency
analysis. Flood data available from 5 stations
in the districtof Kozhikode have been made use

of tbr the tlood studies (Fig. 1).

METHODOLOGY

Many methocls have been proposed for the

estimation of potential evapotranspiration. In
the present study Penman's (1948) method
modified by Rao et al (1971) was employed.
The Potential evapotranspiration (ET ) ancl

consumptive useof crops (ETcrop) are related
by

ETcrop = ETox k. where K is the crop
coclficicnt.

A crop coefficicnt of 0.73 has been adopted for
the cocount crop" Monthly ET crop values
were calculated ftlr diflcrent months of the

year. Using the monthly ET crop values and

mean monthly rainlall values, mean monthly
eilbctivc rainlzrll values wcre calculated making
use o1'tlie tablc published by soil conscrvation
service clf the United SLates, Department of
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Agriculture based on extensive field data
(USDA,SCS,1969).In the case of rice based
land use, since percolation loss [orms
unavoidable part of the effective raintall,
an average percolation loss of 6 mm /day
for the lateritic soil in the region (ARS, 1948)
has been addcd to the computed efl'ective
rainfall.

The use of EV-1 distribution in the frequency
analysis of extreme events in hydrology is
widely accepted (Sokolov, 1976). The EV-1
distribution is defined by its probability dcnsity
function,

P(x) = exp - {exp-(x-u)/cr} .....(1)

where u and a are location and scale parameters
ol distributi<:n. Equation (1) can be written in
the reduced variate form as

P(x)=exp-(exp-(y) ........................(2)

where y= (x-u) I a ..................... (3)

The reduced variate y can be written in terms
of the return period

T as y = -In (T/T-1)............,'......(a)

now x - u+ cty ........ (5)

An altcrnate form of equation (5) is given as

y=p+okT... ........... (6)

Where u is the population mean of the annual
maximum series, is the population standard
deviation of the annual maximum series and kT
is the frequency factor given by

K, = {elx (0.s772+rn rn (T/T-r)......(7)

Thc EV-l distribul.ion was fitted by the method
o[ maximum likelihoocl. The parameters of
distribution were estimated by the method
suggcsted by Panc:hang (1,970). The required
estimate corresponding to rcturn period T was
c'omputed using cqurtion (6)
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LOCATION MAP OF KOZHIKODE DISTRICT
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Table 2.

Seasonal Effective Rainfall

EtTective rainfall under

Rainfall
(cm)

coconut rice

Season

235.08 30.38 108.56
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46.A3 18.83 46.03

Rainfall amounts for durations of 1 to 10 days
with return periods of 2 to 100 years, for the

four raingauge stations were computed
(Table 3). Rainfall for a duration of 1 day with
a return period of 2 years vary from 16 to 19

cm and that with a return priod 100 years

vary from 32to38 cm. Rainfall fora duration
of 10 days with a return period of 2 years

vary from 67 to 73 cm and that with a return
period of 100 years vary from 117 to 165 cm.
Flood frequency analysis were carried out
for the stations considere (Table 4). The
stream gauging stations at Mukkom and

Kollikkal show the highest and lowest
values of peak flood respectively. These results

are important for planning and design of
Hydraulic structures.

(cm)(cm)

South west
monsoon

North east

ulonsoon

Winter
Hot weather

r.70
45.46

1.70

19.73

1.70

45.46

the south west rainfall, 1007o of north east

morsoon rainfall, 10O7o of. the winter season

rainfall and 10O% of the hot weather season

rainfall were found to be effective.

Table 3.
Rainfall (cm) for Different durations and return periods

Station : Kozhikode Station : Badagara

Duration
(days)

Return
25

I)uratiou
(days)

Return
25

period $ears)
10 25 50 100

period (years)

10 25 50 100

1

2

3

5

7

10

Station

26 30

36 46

46 53

62 7t

79 94

93 107

17 22

25 33

33 40

45 54

52 66

67 81

: Kuttiyadi

34

53

62

78

106

t2t

38

58

65

85

119

t32

26

4t

50

67

84

99

32

49

60

80

100

tt7

11720
22732
33540
54854
75967

10 72 81

Station : Quilandi

23

36

45

60

75

89

29

45

55

74

92
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I)uration
(<Iays)

Return I)uration
(days)

Return
25

period (years)
10 25 50 100

period (years)
10 25 50 r005,

29 32

54 60

67 75

85 95

120 136

149 165

r1620
22734
33143
54658
75774
10 73 93

34 38

52 57

65 72

86 94

to4 tt4
128 140

26

48

61

78

107

131

27 31

4t 47

19 23

30 36

39 46

53 62

66 76

82 94

i
2

5

5

7

10

52 59

69 78

84 95

104 118

23

4t

51

67

90

111
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Table 4.

Flood Frequency analysis (values of peak flood in m3/sec)

Returu period (years)

Station , 5 10 ,5 50 100 1000

Vallayarn bridge

Peruvannauruzhi

Kollikkal

Koodathai

Mukkorn

198.19

363.03

9509

241.24

538.53

322.72

523.1,6

138.88

348.21

7t6.37

405.18

629.t9

t67.86

419.O3

834.17

509.35

763.15

204.52

508.51

892.89

586.64

862.53

23t.70

574.90

1093.26

663.35

961.18

258.68

640.79

1202.81

916.84

1287.14

347.23

858.53

1564.81

CONCLUSIONS
Mean monthly potential evapotranspiration was

quantified using Penman's method. M.ean

monthly effective rainfall and mnsumptive
use under cocount and rice based land uses

were evaluated. These results will be useful
for the planning and schecluling of irrigation
tbr these crops in the district. Rainfall
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