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ABSTRACT

Caily weather data recorded al agrometeorological observatory, Gujarmt Agricultural Univer-
sty (CAV), Anand during 1958-99 have been used o compute weekly and monthly potential
evaporalion by the Christiansen (1968) methed and potential evapotranspiration by the Thornthwaite
{1948), Turc (1960], Modified Penman (1975}, FAQ Blaney-Criddle (1377), Hargreaves (1983} and
Penman-Monteith (19900 methods, The computed values are compared with average observed values
of pan evaporation. For computation of poltential evapetranspiration at weekly basis, the Hargreaves
method was found to be the best {r = 0.94) with highest model @ratio (F = 401.84) This has been
used for assessment of rainwater harvesting potential by USDA, SCS, CW methad, The paper briefly
presents results of studies on onset of the effective monsoon and climatic water balance for the region.

Key words : Pan evaporation, Potential evapotranspiration, Rainwater harvesting
potential, Effective monsoon

Gujarat State shows a large spatial
and temporal varation in annual rainfall rang-
ing between 350 and 2000 mm with coeffi-
cient of variation of 30 to 85%, Rainfall re-
ceived over arid and semi-arid areas is scanty
and erratic during the southwest monsoon sea-
son. Thusthere is a need to develop strategies
to improve collection of runoff water when-
ever possible and its efficient use to increase
agricultural prodoction in the semi-arid middle
Gujarat region,

With regard to assessment of water
requirernent for irrigation scheduling of crops
under limited scarce irrigation water resource
appropriate selection of the method based on
analysis of time series of meleorological pa-
ramelers is an important step. Khandelwal ef
al., (1996a, 1996b) used Penman - Monteith

formula (reporied in *CROPWAT" by Smith
(1992)) in Mahi Right Bank Canal Command
(MREC) and Ukai Kakrapar Command Area
{UKCA) respectively in Gujarat for resched-
uling of canal irrigation in order to restrict in-
creasing waler logging and soil salinity inthe
regions (Smith, 1992).

MATERIALS AND METHODS

Daily meteorological data for the
period of 1958-99 collected at the
agrometeorological observatory of the Gujarat
Agricoltural University, Anand (latitade 22735
N, longitude 72°58' E and at altitude of 45 m
above mean sea level) have been used to com-
pute weekly and monthly mean values. These
were used for compuiation of potential evapo-
ration (PE) by Christiansen and potential
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evapolranspiration (PET) by Thernthwaite,
Turc, Modified Penmian, FAD Blaney-Criddle,
Hargreaves and Penman-Monteith methods
(Khandelwal, 1999). The PE and PET valiues
were statistically compared with correspond-
ing averages of observed averge pan evipo-
ration data. Standard correlation and regres-
sion analysis, the poired difference *t* 1est and
the Komlogoroy Smrinov test using the sofi-
ware:'STATG” ver 2.6 were performed. The
daily rndndl ( 1938-99) datawere used 10 com-
puie average raimwater harvesting potential of
the region by in USD A, SCS, CN method and
alsa onset of effective monsoon and water
balance in the region.

Rainfall characteristics

The mean date of onset of effective
monsoonin the region 1s June 29 at 68%, prob-

ability (Table 1), Average date of ending of
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elfective monsoon in the regionis Sep 23, The
expected date and duration of critical drv spells
and rainfall receipt during different wet spells
following Ashokrmaj (1977) are presented in
Table 2 and 3 respectively

Evaparation and evapotranspiration:

summary of statistical analvsis of
computed potential évaporation and potential
gvapotranspiration by different methods with
mverage obhsenved pan observation is presented
in Table 4. Compiarison of computed weekly
potential evaporation by Christiansen method
with observed weekly pan evaporation yielded
high correlation (=0.91) and high model °F’
ratio (240.7 1) but it was not acceptable by test
ol significance,

Weekly water balance for the region
15 presented i Frg 1. Rainfall (638 mon) dur-
g the period of 12 weeks (standard weeks
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Fig. 1 : Weekly water balance for Anand (middle Gujarat) based on averags of weekly data (1958-38)
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2610 37) 15 1in excess of pan evaporation {363
mm} or PET by Hargreaves method (373 mm)
respeciively. Hence this exeess rainfall of the
order of 330 mm can be easily harnessed for
use in the post monseon period during the criti-
cal dry spell (Table 2).

Harvestable runoff

Computation of harvestable runoff
based on event wise daily rainfall under dif-
ferent sets of curve numbers (Hydrologic Soil
Cover Complex “B') and different antecedent
maisture conditions aleng with corresponding
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average rainfall (1958-99) during the selected
moenths (May to Nowv) are presented in Table
3. Onanaverage, for anfecedent moisture con-
dition I, runeff ranging from 199 mm
(CN=59) 10 427 mm (CN=88) is likely to oc-
cur under prevaling conditions (regardless of
dormant or growing scason), But for AMC II1,

expected ranoff varies from 112 mm (CN=3%)

Lo 4530 mm (CN=88). Growing period yielded
slightly less ronofl ranging from 92 to 430 mm

Decrease in expected available nimoff during
growing season is attributable to use of rain-
water In meeting actual evapotranspiration

TCCUITETnEnts,

Table 1 : Onset and withdrawal of effective monsoon

Criteria Probability
(P=0.50) (P=0168)
Earliest date of onset of effective monsoon Jun 14 Jun 047
Mean date of onset of effective monsoon Jun 36 Jun 24
Latest date of onset of effective monsoon Jul 17 Jul 22
Average date effective monsoon ends Sep 23
Standard deviation 23 days
Table 2 : Date of onset and duration of critical dry spells
Spell First Second Third

Date and duration of critical dry spell Jul 16 Aug 16 Sep 09
(CDS) (25 days) (31 days) {20days)
Table 3 : Rainfall during different wet spells

Spell First Second Third Fourth
Rain during wet spell 332 mm 254 mm 137 mm 72 mm

{Jun29-Jul 19 (Augl3- Aog 26)  (Sepld- Sep 2%) (Oct 01-Oct 00)
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Table 4 : Statistical analysis of comparison of compuied PE and PET by differemt methods
with average observed pan evaporation

Methods Mean Intercept  Regression  Correlation  F Ratio Decision
Coeflicient  Coelficient
Christiansen 15 -1.45 2:25 0,91 24071 Reject
Thornthwaite 1.9 .12 0.38 0.7 63.15 Reject
Turc 10.2 7.31 .54 0.71 A0B3  Regect
Modificd Penman 2.5 1.51 .13 .83 109.98 Reject
Blaney Criddle 6.7 383 0.52 0.67 40.00  Reject
Hargreaves 51 219 .54 0:94 40184 Accept
Penman-Mongeith 4.7 1.70 .56 0.77 7373 Reject

Table 5 : Average rain and Harnessable runoff by USDA, SCS. CN methad for Anand
{Middle Gujarat) based on 1958-99 (all units in mim}

Mon  Rainfall Harnessable Runoff under different periods and curve number (CN)

Regular Period Dormant Period Growing Period
39 T 88 549 7 8H 59 i B
May 243 1.1 3% 84 1.6 4.8 9.1 l:5- 24 23
Jun I31.9: 87 33 g 126 33 378 120 126 558
Jul 283.0 335 05,1 116 262 683 1205 241 182 1161

Aug 2530 560 66.1 104.9 293
Sep 147.8. 274 388 63.1 182
Oct 382 5.3 8.8 145 48

Nov 163.9 37.00 432 683 194

608 L1 263 178 1063
408 669 174 142 G644
9.0 147 36 6.7 133
410 623 159 201 658
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