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ABSTRACT

The crop water requirement defers the quantity ditew needed to meet the water losses through
evapo-transpiration, potential evapo-transpiratdisease free under non-restricting soil conditidree basic requirement
of water is function of the soil moisture deficds influenced by evapo-transpiration and soil alaehtpcharacteristics.
Keeping this in view an experiment has been comdltd estimate the evapo-transpiration, potentraperation and
aridity index for the region of Faizabad distt.Uifar Pradesh. Due to uneven and inadequate distribpattern of rainfall
in district, there is a need to computing the waleficit for planning of supplemental irrigationrdlugh which frequent
failure of crops can be controlled, along-with terease the water use efficiency under limited ueses. The climatic
data of 10 years (i.e. from 1999-2009) were reabated analyzed by Thornthwait (1948) method to asnets the water
defit. On the basis of data analyzed the resukatad that the average potential evapo-transpirativapo-transpiration,

water deficit and aridity index were found to b&2%0 mm, 24.74 mm, 8.08 cm, and 0.82 respectively.
KEYWORDS: Aridity Index; Water Deficit
INTRODUCTION

Water is part of sociological of the system anibithe most precious natural resource and a urivasset of
water provides life supporting system for humambsj vegetation/ plants and animals. This is etiffem the fact that
ancient’s civilizations existed along the water sgnves and near water bodies. The water has redthdiaeback bone of
all the early civilization. The water requirement trops defines the quantity of water needed tetrtiee water losses
through evapotranspiration including soil watertiféy and achieving the full within potential undea given soil
environment in given time. The basic requirementwafter is function of the soil moisture deficit, adluenced by
evapotranspiration and soil and plant charactesistEvaporation and transpiration form an importhnk in the
hydrologic cycle in which water is transferred timasphere as water vapor. In engineering hydrolagwff is prime
subject of study and the evaporation and transpirgthase is treated losses. Evaporation from waidies and soil mass
together with the transpiration from vegetationeismed as evapotranspiration and also variouslgmiass evaporation.
Climate change as a result of global warming hacsed indeterminate seasonal patterns. The lengtletodnd dry season
is no longer balanced and even the timing couldbeoéstimated with great precision. Idrus and Magg2008) during

dry season, most farming areas along the northt cé&¥est Java often experience draught.
STUDY AREA

The district of Faizabad districts is an adminisbe districts of UP and located in north Easteantpf UP
between 26.47 N latitude and between 82.12E an@b88.longitude The area of faizabad districts 2643km and the

annual average rainfall is 1035 mm however; theimam and minimum temp. Found to be £&72.20C in summer and
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winter respectively. The ground water of distrigields from 10-40 lit /sec depending on varyinghbitogical condition.
MATERIALS AND METHODS
Study Area

The district of Faizabad districts is an administe districts of UP and located in north Easteartpf UP
between 26.47 N latitude and between 82.12E an@b8B.longitude The area of faizabad districts 2643km and the
annual average rainfall is 1035 mm however; theimam and minimum temp. Found to be £&72.20C in summer and

winter respectively. The ground water of distrigields from 10-40 lit /sec depending on varyinghbifogical condition.
Estimation of Potential Evapotranspiration

The concept of potential evapo-transpiration PE® wiaggested by Thornthwait (1948) and the methogtad
for the computation of PET. The PET as the ET fraxtively growing short given vegetation completshading the
ground and never short of moisture availability. TP the upper limit of ET that could occur withveell watered

agriculture crop having an academically rough sigfsuch as lucesence. Thornthwait proposed th@afiolfy formula:

e=1.6

e= ()" @)

I

Where e is unadjusted potential evapo-transpirgtanmonth) of 30 days each and 12 hours day finis.mean

air temperature and | is the annual or seasonahéeax,. The summation of 12 values of monthly hedices i.

P (5)1.514 @)

5

a is an empirical component computed by usingahewing equation:
a = 0.0000006751° — 0.000771>#0.017921+0.49239
Calculation of Evapotranspiration

The evapotraanspiration were computed by using vligéous parameters like; pan evaporation and crop
coefficient, the term crop coefficient (Mitchael)GB) was used to compute the total evapotranspiraind computed by

the following formula.
ET=k.E, 3)
Where, ET is actual evaporation, Kk is the crop foaciefit and E is pan evaporation

Water Deficit

Water deficit is difference between the rainfaltlgotential evapotranspiration and is computedhieyfbllowing

relationship.
Deficit = RE-PET

Where, RE is rainfall and PET is potential evaporat
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Aridity Index

(Al is a numerical indicator of the degree of dega of the climate at a given location. The ariditdex for the

districts was computed by the following equation

PET—ET
PET

A1=( )x100

RESULT AND DISCUSSIONS

The evapotranspiration, potential evapotranspinatiovater deficit and aridity index were computed.
The parameter like; evapotranspiration potenti@petranspiration played significant role for thenputation of water
deficit. The average value of potential evapotraaspn and evapotranspiration from the year 19892009 were
computed. The computed values of potential evapspigation and evapotranspiration with the corresiirg rainfall are
given in table -1land are shown in Figure 1. As erntdrom the table and figure 1, the PET is 2.5%e#f greater than the
rainfall. However; the ET is always less than thiefall. In case of crop production it's dependomgthe rainfall, the ratio
of rainfall and PET is must be equal to one. Aglent from the result, the rainfall is less than 25 times with the PET,
it means the requirement of water to the plant khbe meat out by the artificial supply of watedahis water supply
depends on either pond or ground water. This eidlfsupply to the plants or cultivated areas is ofithe measure causes
of ground water table depletion. The depletionrougd water, the artificial supply is not the owlye factor; other main
factor is per-capita water requirement to the cgupbpulation. In Indian condition it is quite higind up to 140lit/day

which is mainly depends on ground water.

Table 1: Year Wise Computed Values of ET and PET War Deficit in (MM) and Aridity Index in Percentage

Rainfall(Re) Water Deficit | Aridity Index
Year (mm) ET(mm) | PET(mm) Re-PET (mm) %
1999-2000 436.01 257.17 1602.5 97 083
00-01 707.1 240.86 1522.8 67 084
01-02 366.19 300.37 7769.3 33.5 064
02-03 828.5 215.35 1763.6 77.9 087
03-04 1067.8 225.87 1683.5 51.3 086
04-05 834.5 209.07 1669.6 69.5 087
05-06 370.31 259.2 1720 63.3 084
06-07 293.84 27191 1753.3 121.6 084
07-08 172.26 278.18 1644.2 122 083
08-09 337.51 217.49 1597.2 104.9 086
Average 541.402 247.547 | 2272.604 161.6 075.24

Table 2: Year Wise Computed Values of ET and PET War Deficit in (MM) and Aridity Index in Percentage

Rainfall(Re) Water Deficit | Aridity Index
Year (mm) ET(mm) | PET(mm) Re-PET (mm) %
1999-2000 436.01 257.17 1602.5 97 083
00-01 707.1 240.86 1522.8 67 084
01-02 366.19 300.37 7769.3 33.5 064
02-03 828.5 215.35 1763.6 77.9 087
03-04 1067.8 225.87 1683.5 51.3 086
04-05 834.5 209.07 1669.6 69.5 087
05-06 370.31 259.2 1720 63.3 084
06-07 293.84 271.91 1753.3 121.6 084
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Table 2: Contd
07-08 172.26 278.18 1644.2 122 083
08-09 337.51 217.49 1597.2 104.9 086
Average 541.402 247.547 | 2272.604 161.6 075.24

Table 3: Year Wise Computed Values of ET and PET War Deficit in (mm) and Aridity Index in Percentage

Rainfall(Re) Water Deficit | Aridity Index
Year (mm) ET(mm) | PET(mm) Re-PET (mm) %
1999-2000 436.01 257.17 1602.5 97 083
00-01 707.1 240.86 1522.8 67 084
01-02 366.19 300.37 7769.3 33.5 064
02-03 828.5 215.35 1763.6 77.9 087
03-04 1067.8 225.87 1683.5 51.3 086
04-05 834.5 209.07 1669.6 69.5 087
05-06 370.31 259.2 1720 63.3 084
06-07 293.84 271.91 1753.3 121.6 084
07-08 172.26 278.18 1644.2 122 083
08-09 337.51 217.49 1597.2 104.9 086
Average 541.402 247.547 | 2272.604 161.6 075.24

Effect of ET and PET in Water Deficit

The year wise computed values are given in talded are shown in Figure 1. As evident from thedatsdta,
the average value of ET is quite low in comparisbnainfall. It means the loss of water due to extegnspiation is very
low. This low value of ET may not be cause of wateficit or depletion of ground water table. Howeve comparison of
rainfall and PET data, there is big differencesseein them and that is nearly 5.5 times. This difiee shows that the
rainfall is quite low in comparison of PET. The g rate of PET needed more water to the cropstasdequired water,
supplied to the plants by the mode of irrigatiohisTartificial water supply may be from the groundnal, pond or other
natural resources. The extraction of water fronursdtresources is one of the main causes of growatdr depletion or

water deficit.
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Figure 1

Graphical relationship between the Re, ET, and REdity Index: A numerical indicator of the degreédryness
of the climate of a given location is computed anel given table 1.However: on the comparison withreference table 4.

The computed average value of Al for the distrigts 75.24 and according to reference table if Aleas greater the is
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greater than 16.7, the drought may not be occuhénarea. If the Al value is in the range of +18.73 the medium
drought may be possible and if the indicator vailfidl is less than 33.7 then there may be a heawyght. According to
the comparison with reference table 2 and compusddge of Al, the year wise and average values o quite high.

According to those values the drought may not oatdistrict earlier.

Table 4: Aridity Index Categories Aridity Index (%) Criterias

Index value Effect

<16.7 Drought dose not occure
+16.7-33.7 | Medioum drought

>33.3 Heavey drought

RESEARCH AREA WATER BALANCE
Water Deficit

The water deficit was computed on the basis of B&d rainfall. The computed values of water deficé given in Table 1
and are shown in Figure 2. As from the table, tifferénces between Re and PET is providing —veevand this —ve
value shows the deficit of water. The computatibmater deficit of the districts is may be helplfidr crop planning and
water management. Because the amount of defiggisired water supply to the plants in the forniragation water. The
amount of water deficit (rainfall-PET) is quite higThis lack of water should be provided to plamdps by natural
resources like river, pond and ground water. Froenabove computed data, it may be beneficial te s natural water
resources. According to the data of water deftbié, cropping pattern and water management is redjdor saving the

irrigation water.
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Figure 2: Graphical Relationship between the Re antlVater Deficit
SUMMARY AND CONCLUSIONS

The several years’ rainfall data were analyzedHerFaizabad districts. The effect of ET, PET, waficit and
Al were computed for the districts. As evident froime result the values of ET were found to be (24%.mm) less than
the rainfall and the PET were generally greaten ttiee rainfall and was found to be (1572.60 mm)weleer; the Al
values shows that there is no any types of droagburs in the districts, it may be due to the higtue of Al(84.20 %)
and the computed value of the water deficit wasifbto be 80.55 mm. As evident from the result,dtep planning and

water management is essential to meet out the \dafamit in the districts.
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