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ABSTRACT. Using correlation techniques, an assessment is made of the influence exerted by basie meteorological
factors in controlling the evoporative power of air, Lincar regression equations are developed for twentyfive stations
linking pan evaporation with saturation vapour pressure deficit, maximum temperature and mean daily wind speed.
Evaporation computed with formulation thus developed compares favourably with actual data.

1. Introduetion

Observations of evaporation from class A type
pan were introduced at about 30 stationsin India
more than a decade ago. All these evaporimeters
are covered with meshes to prevent birds and ani-
mals from drinking water which would otherwise
affect the observations. In view of the limited net-
work of stations it was felt that it would be useful
to examine the contribution to pan evaporation
values from various meteorological factors and
build up regression equations between evaporation
and these factors. Such a study would also help in
getting an idea of evaporation in neighbouring
areas which are homologous in character. Studies
of similar nature were made in South Africa (Louw
and Kurger 1967) and in East Germany (Richter
et al. 1970).

2. Data and factors

(a) Daia

The monthly mean evaporation data of 25 sta-
tions for about 9 to 10 years (which number about
100 to 120 values for each station) have been taken
up for examination and study. The stations are
shown in Fig. 1. Available monthly data of evepora-
tion for all the years have been published recently
(India met. Dep. 1970).

(b) Factors

Eight factors mentioned below were examin-

od —

(2) Satwration vapour presswre deficit — This
is taken as the difference between the
saturation vapour pressure (mb) corres-
ponding to monthly mean air temperature
and the monthly average of the mean
daily vapour pressure (mb) at 0830 and
1730 hours IST.

tii) Mean monthly mazimwm tempgrature—
Monthly values in °C have been used.

(149) Mean monthly  relative  humidity—
The aver.ge of the mean monthly values
at 0830 and 1730 hours IST has been
used.

(1) Mean monthly air temperature — This is
defined arithmetic mean of monthly
mean daily maximum temperature and
monthly mean daily minimum tempera-
ture.

() Monthly mean daily wind speed (kmph)—
The wind speed data unsed are those re-
corded by the observatory anemometers
which are generally at heights of about
10 to 15 metres above ground.

(vi) Mean duration of bright sunshine (per day
per month) — Sunshine data are available
for 14 stations; for other stations the
diurnal range of temperature has been
considered.

(vii) Cloudiness — The average monthly values
at 0830 and 1730 hours IST have been used.

(viit) Number of rainy days — The monthly
number of rainy days of 2-5 mm o
more have been used.

3. Method

In order to find the degree of association bet-
ween pan evaporation values and the meteoro-
logical factors correlation approach has been
tried. Using three factors which are found to be
highly significant, regression equations have
been obtained. In view of the small number
of years for which data are available all months
have been eombined to obtain a sample of about
100 to 120 values. For n equal to 100, significant
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TABLE 1
Correlation coefficients (CCs) between evaporation (Pan) and other meteorological factors

Inter Correlation

Coefficients
——
Station Wind Sun- Satu- Maxi- Relative Mean Cloudi- No. of Satu- Vapour Maxi-
speed shine ration mum  humi- temp. ness rainy ration press. mum
vapour tempe- dity days vapour ure temp.
pressure rature pressure deficit and
defieit deficit  and wind
and  wind
max.
temp.
Western Region
Ahmadabad (S) 46 .48 -85 83 43 B —00 —-09 83 .19 .37
Okha -86 -09 .08 66 -10 5 —01 —12 —47 —-40 —-45
Surat 40 09 —-36 60 —-20 63 03 —-09 77T —49 —-22
Bombay (8) —-17 <62 87 ‘71 —-52 69  —-11 —-27 60 —-42 .36
Poona () 34 .41 -97 77 —-T3 60 —-17 —-25 -68 ‘14 436
FEastern Region
Calcutta (S) +82 05 +81 89 —-05 ‘79 — 00 —-14 «GO <46 -75
Gaya -61 28 .06 87  —-T2 71 02 —-4] 84 49 .72
Tmphal 83 —.23 .85 76 —-51 .68 21 —17 -61 71 .50
Sabour 18 —-10 <82 89 —45 -7 02 —-28 76 -53 72
Shillong +70 06 -86 <73 —-46 -60 03 —-47 -22 42 -41
Southern Region
Bangalore (S) —01 <77 <93 +78  —-29 69 33 —-43 74— .31
Hyderabad (S) -08 -32 82 -85 —-07 ‘74 —-16 —-12 ‘95 —-07 .08
Kodaikanal (S) 12 73 83 -59 —-83 -28 02 —-37 .31 .00 .19
Madras 73 11 .81 73—l 12 —24  —-17 40 .37 .73
Palayamkottai (8) 64 —-07 -80 74 —-82 ‘74 —-14 —-20 26 54 .55
Trivandrum (8) —-08 .63 -80 79— 77 70 27 —47 86 —-dl —-31
Visakhapatnam -53 -29 80 76 —.23 <70 01 -47 66 .34 .62
Minicoy 01 —-19 31 60 —.45 48 03 —-11 <16 938 .54
Central and Northern Region
Nagpur (S) +31 -37 +93 95 —75 80 —:16 —-26 <67 14 .35
Allahabad 65 ‘14 76 B0 75 274 04 —-39 72 -40 .69
Bikaner -83 ‘10 -00 86 —-21 .91 -05 -01 .81 .69 .76
Chambal Dam 39 09 92 ‘86 —-63 -68 03 —-37 84 -33 54
Jodhpur 79 09 -89 83 —-24 -85 -06 .03 .81 -58 .
Lucknow (8) 63 —-04 91 88 —-T1 <75 -31 -23 =79 .47 <60
New Delhi (8) -61 .03 80 78 —-63 71 —08  —-04 .82 66 .48
Nore : Data used—Available monthly values of 1959-68 (S)—Stations equipped with sunshine recorders
Level of significance : 5 per cent 1 per cent
Correlation coefficient : +1946 2540
(n = 100)
CCs are (i) 01946 at 5 per cent level of signifi- between pan evaporation values and each of
cance, (i7) 0-2540 at 1 per cent level of signifi- the above mentioned meteorological factors.
cance. The relevant statistical information is Table 1also contains inter (!('s among the follo-
given in Tables 1 to 5. wing — (i) Saturation vapour pressure deficit,

(@) Maximum temperature and (#7i) M i
Table 1 gives the correlation coefficients ((('s) wind speed., e ] Moin, daily
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Fig.1
Looation of (Pan) evaporimeter stations.
TABLE 2
Regression Equations
Multiple CCs
Station Equation ( xﬂf“')
Rn:i Rlzm
Ahmadabad y=-234x, + 166z, - 4102, —5-150 92 93
Okha y=-2322, 3202, -+ -176x, —7-865 79 81
Surat y=+103z, - 4862, -+ 478z, —15-551 82 83
Bombay y=+208x, +-122x, ---0892, —3-457 91 96
Poona y="306x, + 149z, 099z, —1-316 99 99
Calcutta y=-245x, -+ -021x, 4 -2722, —0-700 97 97
Gaya y="307%, +-043z, -+ -182z, —0-298 95 99
Imphal y="10Tz, +-140z, +-291z, —2-638 97 98
Sabour y="1222, +*1792, + 2192, —4-227 94 96
Shillong y=-234z, +-065x, -+ 1072, —0-490 98 o8
Bangalore y=-301z, +-118z, + 001z, —1-760 95 99
Hyderabad y="-085z, - -456z, --+016z, —8-676 85 94
Kodaikanal y=-362z;, -+ 017z, -+ 046z, —0-458 84 87
Madras y='183x; + 129z, -+ 085z, —2-844 95 99
Palayamkottai Y=+50TTz, +4--034z, 1822, —14-504 97 98
Trivandrum y=-022z, + 220z, ---110z, —2-662 84 91
Visakhapatnam y=-318z, +-1782, +-06%, —3-635 87 97
Minicoy y="1lddw, -+ 1142, — 073z, +0-000 0 =
Nagpur y=-252z, +052z, ---2352, —1-597 92 9%
Allahabad y="0552, +-230%, + 425z, —5-650 93 9
Bikaner y="167z, 4117, +-311w, —2-563 95 97
Chambal Dam Y=+2497, 4167z, -|--039r, —7-353 93 96
Jodhpur y="261z, +-07Tz, +-197x, —1-912 93 95
Lucknow y="1882, | 1792, + 179z, —4-102 95 99
New Delhi y= 1212, 4102z, - 074z, --0-836 90 99

y =Mean monthly evaporation ( mm/day),
z, =Mean monthly maximum temperature (°C)
#, =Mean air temperature (°C)

R ys0q =Multiple CC with factors z,, z,, 2,, z,

#; =Mean monthly saturation vapour pressure defioit (mb)

@y =Mean monthly wind speed (kmph)

Ry =Multiple CC with factors z,, Z,, 2,
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TABLE 3

Pecentage conribufion tc total variance due ‘o faciors
z,, x, and x, and when combined in the crder x,, x,, ,

Combined contri- Percentage indi-

bution vidual contribution
Station — e = ——

X, Tyt E, T +dgt Ty T, Z; Ty
Ahmadabad 73 ki s34 73 4 7
Okha 1 16 63 1 15 17
Surat 13 a8 (i 13 25 30
Bombay 1 77 83 76 1 6
Foona 95 96 97 05 1 2
Caleutta 65 a0 95 65 25 5
Gaya 92 N2 95 72 10 13
[mphal 72 84 80 67 17 i
Sabour 67 91 97 73 15 6
Shillong 73 93 96 02 1 3
Bangalore 87 89 89 87 2 0
Hyderabad 67 T3 73 67 i3 0
Kodaikanal 69 i) 70 6o 0 1
Madras 65 85 00 65 20 5
Palayamkottai 71 00 95 71 19 5
Trivandrum 65 (8 71 65 3 3
Visakhapatnam 64 74 75 64 10 1
Minicoy 9 41 48 9 32 7
Nagpur 87 89 92 87 2 3
Allahabad 82 80 91 82 7 2
Bikaner 81 83 00 81 2 7
Chambal Dam 84 86 87 84 2 1
Jodhpur 80 83 87 80 3 4
Lucknow R2 80 91 82 7 2
New Delhi 79 80 80 79 1 0

Table 2 gives the regression equation connee-
ting evaporation with (i) saturation vapour
pressure  deficit, (%) maximum temperature,
(#47) mean daily wind speed and the multiple
correlation coefficients. The last column gives
the multiple CC with one more factor, mean
air temperature.

Table 3 gives percentage contribution of each
of the factors, viz., (i) Saturation vapour pressure
deficit, (¢¢) Maximum temperature, (i7i) Mean
daily wind speed and (i) all the three factors
combined taken in this order.

Table 4 gives the standard deviation for each
station for the period 1959 to 1968.

Table b gives the comparison befween actual
and calculated values of evaporation for the vear
1969.

TABLE 4

Standard deviation

Satura- Maxi-  Mean
ration mum wind

Ev apo-  vapour tempe- speed
Station ration pressure  rature
deficit

(mum, day) (mb) (*C) {(kmph)

Abmadabad 2070 T+065 3.952 1- 950
Okha 1+ 507 2:514 2:609 4-195
Surat 2:.159 5+620 2-386 2-925
Bombay 1-018 2:089  1-447  2-990
Poona 2.401 4623 3-751 2+ 908
Caleutta 1~ 407 3-5256 3-269 3208
Giava 3503 9- 668 H-478 3066
Imphal = 1-250 2-271  3-001 1-760
Sabour 1-943 o403 4-564 2-651
Shillong 0-813 2-332 3-238 2-349
Jangalore 1+ 594G 4-191  2-619 3+256
Hyderabad 2+4406 7710 3-504 6174
Kodaikanal 0831 1-859 3-170 2-183
Madras 1-583 5:025  3-157 6-116
Palayarmkottai 2.330 2:.403 2-419  3-766
Trivandrum 0-875 2-403 1-247 2:751
Visakhapatnam 1606 24966  2-571  3-810
Minicoy 0539 1-583  0-749  4-654
Nagpur 3030 10-287  4-407  2-633
Allahabad 2:760 14-608  5-824  1-980
Bikaner 3464 10-628  6+150  3-530
(‘hambal Dam 3492 10-018  4-826 3-145
Jodhpur 3387 8:728 5-018° 3799
Lueknow 3165 9738 65612 2961
New Delhi 3+ 500 9340 5971 3-285

4. Analysis and discussion

The importance of each of the meteorological
factors in controlling evaporation is now dis-
cussed.

(2) Wind

(a) Northeastern region — Correlation  coefti-
cient between wind and evaporation is highly
significant at stations in mortheast India. Cf
the four stations Calcutta, Imphal and Sabour
show ((s of 0-8 and Shillong 0-7. As the total
number of values used in calculating ('C' is about
100, these CCs should be regarded as clearly
demonstrating the high degree of association
between wind and evaporation.

(b) Western region — Of the five stations tried,
4 show significance and only Bombay has a
low mnegative ('(* (—0-17).  The significant ('('s
are also not high. Only Okha ('('is 0-66. Surat
it 0-40 and Ahmadabad is 0-46.
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(c) Southern region — Of the eight stations
whose data were correlated, only three sta-
tions Madras, Palayamkottai and Visakha-
patnam have C(Cs of 0-6 to 0-7 with wind.
At all the other stations the CCs arelow, generally
less than 0-1. Hyderabad has a CC of 0-08 and
Bangalore —0-01.

(d) Central and Northern region — 6 of the 8 sta-
tions are highly correlated with CC more than
06 and Nagpur and Chambal Dam show 0-3

and 0-4 CC respectively.

(¢) The above examination brings out the
significant association in general between mean
daily wind speed and evaporation. TLow CCs
have been noted at a number of stations in the
southern region. The location and exposure
of wind instrument could not be the main cause
of the low CCs ag otherwise, similar results should
have been noted at the other stations and this
may be partly responsible for some of the low

CCs.
(i3) Sunshine

Bangalore, Bombay, Kodaikanal and Tri-
vandrum show high CCs, Good correlation has
been noted in western India. Bombay CC is
0:62. Poona and Ahmadabad have 0-4 to 0-b
(C. In the northern and eastern regions, low
degree of association with some of the (Cs being
even negative, has been noted. Of the 14 CCs, six
are not significant.

‘While some stations have shown good degree
of association between sunshine and evaporation,
there is no clear relationship suggested by this
table.

Where sunshine data were not available,
diurnal temperature range was used and the
(s with evaporation are low being mostly
less than 0-2. Range seems to be poorly correla-
ted with evaporation.

(#44) Saturation vapour pressure deficit shows
generally the highest degree of association from
among the various factors examined. 22 out of
the 26 stations have CCs of 08 or higher, with
evaporation. The exceptions are Surat (0-37),
Minicoy (0-31) and Okha (0:08). Surat and
Minicoy CCs are significant. The contribution
as single factors in a linear regression equation
with evaporation is small (—10 to 14 per cent).
Six of the CCs are 0+9 or more. Poona and Gaya
have CCs of 0-97 and 0-96 respectively. As sa-
turation vapour pressure deficit has been com-
puted as the difference between the saturation

vapour pressure corresponding to the mean tem-
perature of the month and the mean of actual
daily vapour pressure values corresponding
to screen temperature over humidity, the results
might have further improved had the values
recorded over the pan been also examined.

(i) Mazimum temperature

Next to vapour pressure deficit, monthly
values of mean daily maximum temperature
are very highly correlated with evaporation.
Almost all the CCs are greater than 0-60. Two
third of the stations give C('s greater than 0-80,
the maximum being 0-95. Interestingly the
three exceptions of low CCs noted in the case of
vapour pressure deficit are much improved.

(v) Mean temperature

Excepting three, all the other CCs are 0-6 or
higher. 21 of the 25 CCs are lower than CCs with
maximum temperature. As mean temperature
is the average of maximum and minimum, the
influence of minimum temperature on evapora-
tion does not appear to be significant.

(vi) Relative humidity

Two third of the number of stations show
significant negative C('s with evaporation but
the consistency is not of the same order as CCs
with maximum temperature or vapour pressure
deficit. In the southern, central and northern
regions several negative C('s are numerically
07 or higher. Trivandrum and Allahabad CCs
are —0-77 and Palayamkottai —0-82.

(viz) Cloudiness
Only 5 CCs are above 0-2. Two exceed 0-3.

Cloudiness does not appear to be a significant
factor in influencing evaporation.

(viti) Rainy days
About three fourth of the 25 CCs are negative.
Some stations mostly in the northern areas show

significant relationship with evaporation. There
is no consistent relationship.

. ng the factors — Saturation ur
5° mﬁﬁgmﬂmﬂm‘, Em ttlzmpentm and wind apev:d?o
Except for Shillong and Minicoy all the
stations gave significant CCs between maximum
temperature and saturation vapour pressure
deficit.- More than two third of the stations have
((s greater than 0-6.

Stations in northern region show significant
(C Dbetween vapour pressure deficit and
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TABLE 5
Comparison between actual and caleulated values of evaporation

Station Jan Feb Mar Apr May Jun Jul Aug Sep Oet Nov Dec
Abmadabad A 51 64 8-7 11-1  13:0  10-2 84 3.6 54 59 81 50
c 49 653 10-0 12-3  11-9 10T 7-9 4-1 55 60 63 5.1
D 3.9 1.6 149 108 853 50 589 139 18 17 3.3 2.0
Bombay A 3.0 3.7 4-1 4+9 5.7 4-1 2.7 2.7 2.9 3-9 3.7 3.0
C 3-3 4-1 3-9 4-5 6-3 3:0 3.1 2:9 3-3 4-0 3:5 3-3
D 100 10-8 49 82 105 49 148  Ted 138 2.6 54  10-0
Okha A 5.8 5.8 538 72 91 94 75 BB 67T 5l 69  6-5
C 549 6+5 61 87 105 10-8 88 60 747 b6 75 72
D 17 12-1 5-2 6+9 15-3 14-8 -3 91 14+9 98 8-7 10-8
Nagpur A 3-8 59 8.2 11-8 85 03 44 3-3 46 5.2 49 3.9
C 4 6-1 91 123 12:0 10-7 51 3.7 5:0 56 4.2 4.4
D 105 3.4 109 42 136 151 159 12-1 87 77 143 129
Bangulum A 63 G+7 8.6 6-3 05 5+0 4-1 4-2 3.7 34 4-0 3-2
C * 65 83 * 6-1 5+0 4.7 4+1 4+2 3.9 3.7 3-1
D * 3.0 3.5 £ 10:9 00 146 24 13+5 147 75 3-1
Madras A 540 5-4 8 76 7-2 848 Ged 64 G+9 4-4 3-7 3-1
(] 4+3 4-9 5-9 6-7 6-9 78 5+9 a9 5-9 3:9 32 2-7
D 140 9-3 13-2 11-8 07 11-3 78 78 14-4 11-4 13-5 12:9
Hyderabad A 7-9 103 13-2 12-5 12:2 10-8 6.7 69 bed 7.6 5.8 Bl
C 6-7 89 10-7 11-7 10-9 05 G4 G4 o+7 G5 5-2 45
D 152 136 11-4 64 10:7 120 445 7.2 5:6 145 103  11-8
Visakhapatnam A G- 7:1 8-9 9-8 69 746 65 5e4 5-1 52 5-3 59
C 6-1 G-8 7 83 69 i | Ge1 6-2 5.9 54 5-2 5.7
D 11+6 4.2 13:5 15-3 00 1-3 10-9 14-8 166 3-8 19 3-4
Kodaikanal A 3-3 3-8 4-4 37 3.1 2.8 2.4 21 2:9 1-7 2:1 1-7
C 2.9 3.2 # 3.2 2+9 2.7 2:1 1-9 246 1-5 1-8 1-5
D 121 158 * 136 65 35 12:5  9:5 103 11-8 14-3 11-8
Minicoy A 3-4 39 4-5 4-0 4-3 4-9 4-3 46 497 3-8 3.2 9.9
C * 4-4 4-6 4+4 37 4-3 4-0 4+3 4-5 4-0 3:6 3'1
D * 12-8 2-2 100 13:9 12-2 7+0 65 4:3 5-3 12-5 6.9
Lucknow A 2.9 46 7-2 10+9 97 9-9 4-3 36 3-3 3-7 2.9 2-3
C 3-3 4+4 80 10-7 9.8 9.9 4-1 3-8 3.4 3.5 3-2 2.6
D 13:8 4-3 11-1 1-8 1-0 0:0 46 8:6 3.0 5.4 10-3 13-0
Allahabad A 28 40 132 91 84 92 47 35 3-8 39 28  1-9
c 2.4 37 11 79 79 81 50 37T 37 36 33 17
D 14-3 75 15-9 13-2 6.0 11-9 6-4 57 2+6 7.7 14-2 10-5
New Delhi A 37 5-1 80 7-3 96 10-9 6-4 56 55 6.1 4-8 34
o 4.2 7-4 8:2 10-3 11-4 G+9 6-0 5-7 55 52 3:9
D 135 *# 7.5 1283 73 46 94 71 36 98 83 147
Bikaner A 3:2 2.9 6-3 9-8 11-9 14-2 10+0 8¢ 86 7-3 4-3 2.8
C * * 7-8 9.4 12-4 13-7 11-1 10-1 9+9 77 4-0 2.5
D * 7:9 1-0 4-2 35 11-0 13:0 15-1 b5 7-0 10-7
Chambal Dam A 4-3 6-8 86 11-4 13-4 11-8 50 27 4:5 5-4 46 3.4
c 37 56 76 99 122 110 49  3-0 42 5.0 41 30
D 139 34 11-6  13-2 9-0 68 2:0 1141 67 74 10-9  11-8




TABLE 5 (contd)

EVAPORATION AND OTHER MET. FACTORS

Station Jan Feb Wae Apr May
Imphal A 2-1 4-0 4-9 56 66
C 2:4 4-1 5:0 6-0 6-4
D 14:3 2:5 2-0 7-1 30
Caleutta A 2:8 34 5-1 62 6:56
C 2:9 3-7 5-3 G4 6:5
D 36 8-8 3-9 32 0-0
Sabour A 1-4 2.7 58 67 53
Cc 1-2 2-5 5.6 64 b5
D 14-3 74 5-2 4-5 3-8
Gayn A 35 3-1 87 10-6 9.0
C 3-9 3-5 8:3 10-1 9-4
D 11-4 12:9 46 4-7 444
Shillong A 1-7 30 3-6 4-1 2.5
C 10 3:0 36 4-3 30
D 11-8 00 2.9 49 11-1
Trivandrum A 5-3 53 6-0 5:2 4-3
C 5-0 5-1 5-7 55 4-6
D 57 3-8 5-0 5-8 7:0
Poona A 4-7 6-9 10-0 12:0 12-5
C 4.9 71 10+4 11-7 12:0
D 4-3 2.9 40 2-4 4-0
Palayamkottai A 6-3 7-3 7-4 * 11-4
C 6:6 7-8 8:0 * 11:9
D 4-8 68 31 * 4-3

Jun Jul Ang Sep Oct Nov Dec
4-1 4-3 41 4-1 3:5 2:2 1-8
4-6 4-9 4-4 4-3 3:7 2-5 2.0
12-1 13-9 7-3 4:9 5-7 13-6 9-1
4-6 3-2 30 35 3.8 34 2-7
4-9 3-3 34 3:6 4.1 37 2:8
6-5 3-1 13:3 2.8 53 88 3.7
* * * * * 3-9 1-3

* * * * * 3.0 1-2

» . " o . 6-3 77
7-2 4-1 37 3-8 3-5 31 2-3
7-5 4-7 4-1 4-1 3.7 3-4 2:6
4-2 146 10-8 7-9 57 97 13-0
2-2 240 * 1-9 1-8 1-6 1-4
2-5 2:3 * 1-8 1-8 17 15
13-6 15-0 " 53 0-0 6-3 7-1
37 3-4 4:1 45 3:6 34 3-4
4-0 3-8 4-2 4-4 3-2 3-2 33
&1 ,11-8 2-4 2:2 11-1 5-9 2.9
9-2 5.7 4-2 4-8 5-8 4-9 5-0
9-5 60 48 5.2 5.7 5.2 54
3-3 5.3 14-3 8.3 17 61 80
149 13-2 8-8 10-6 5-1 4-6 5-3
14-1 13-6 9-3 10-4 5-3 4-9 55
5:4 3-0 57 1-9 3-9 6:5 3-8

in the northern areas show

cent.

and wind show good CCs. All except two of
them are significant at b per Stations

significance with

* _Data not available

Note: Data of Jodhpur and Surat are not available for 1969
A—Actual, O—Caleulated, D—Percentage departure
wind. Interestingly maximum temperature

may be taken as the first factor. The next factor
chosen is mean daily maximum temperature
which has better C('s than mean temperature.
The third factor is wind.

vapour pressure deficit. In the southern and
western regions also, a number of them are

gignificant.

The CCs between maximum temperature and
wind speed show a better association than those
between saturation wvapour pressure deficit and
wind speed. But for Surat and Kodaikanal all
the CCs between maximum temperature and
wind speed are significant. More than one third
of the stations have CCs greater than 0-60.

6. Regression equations

(a) The above analysis shows that the most
gignificant factors with evaporation are (i)
Saturation vapour pressure deficit, (72) Maximum
temperature, (i) Relative humidity, (#v) Mean
temperature and (v) Wind.

(b) Saturation vapour pressure deficit has
very high individual CCs consistently. This

(c) Table 2 gives the multiple CCs of the reg-
ression equations with the factors saturation
vapour pressure deficit, maximum tempera-
ture and wind for each of the 25 stations. The
multiple CC's obtained by adding another factor,
mean temperature, is also shown in the table.

In view of the high inter C(s among the factors
vapour pressure deficit, maximum temperature
and wind, marked increase in the multiple ('('s
by combining one or more factors with vapour
pressure deficit should not be expected. Other
factors were not included as the high CCs of
vapour pressure deficit and maximum tempe-
rature with evaporation appear sufficient to
evolve linear regression equations with high
multiple CCs.

Only 7 of the regression equations have less
than 0-9 multiple CCs (i.e., less than 80 per cent
contribution to total variance). About half of
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the stations have multiple CCs of the order of
0-95. By using these regression equations it
should be possible to evaluate pan evaporation
values, reliable enough for most purposes.

7. contribution due to different factors

Table 3 shows the contribution of the different
factors to total wvariance when taken in order
of vapour pressure deficit, maximum tempera-
ture and wind. The small contribution due to
the wind when it is the third factor is to be
noted. The table suggests that two factors
may be enough to get dependable regression
equations. Even the addition of second factor
has not often materially improved the regression.

8. Verification of regress’on equations

The regression equations developed were
tested by computing evaporation and compa-
ring with actually recorded data for available
stations for 1969. The results (Table 5) are
encouraging, the maximum deviation of the
computed values in a few cases being only 12
per cent from the actual. Ttis further seen that
the deviation from the actual evaporation in-
variably lies within 41 o, where ¢ is the stan-
dard deviation for the respective stations given
in Table 4.

9. Concluding Remarks
(i) Despite limitations of use of monthly
mean values in correlating evaporation with

meteorological factors, this study has demons-
trated, that linear regression equations can be
derived and used with advantage for estima-
tion of pan evaporation.

(1) Saturation vapour pressure deficit and
maximum temperature (mutually highly inter-
correlated) are the two principal factors exer-
ting maximum influence on evaporation.

(¢17) Relatively less consistent CCs in respect
of wind might be due to lack of total linearity
in the relationship bhejween wind and evapo-
ration.

(i) Cloudiness, rainy days and temperature
range have negligible influence on evaporation.

(v) In view of the foregoing this study lends
support to the mass transfer method of com-
puting evaporation.

(vi) Although the verification of the formulae
with actual evaporation during 1969 has been
encouraging, their performance in other years
requires to be watched.

(vii) Further investigation should be directed
to the development of a set of constants appli-
cable to broad climatic/geographic regions.
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