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ABSTRACT. The present study deals with influence of radiation, maximum temperature, hours of bright sunshine,
relative humidity and surface wind on evaporation at Calcutta, Pune and New Delhi. Daily data from 1991-94 of January, May,
June, July and October have been utilized. Direct and indirect influence of the weather factors have been determined through
“path analysis™ and discussed. Multiple regression equations have also been developed with evaporation as the dependent
variable and the above five weather parameters as independent variables.

The results reveal that radiation and maximum temperature are the two most important parameters which enhance
cvaporation. Most of their effect is direct though in some cases their interaction with relative humidity or wind also contribute
significantly to evaporation. Humidity and surface wind, generally, do not significantly contribute directly to evaporation; their

effect is manifested through interaction with maximum temperature, indirectly.
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1. Introduction

Evaporation is a process of conversion of water into
aqueous vapour. In atmosphere, evaporation takes place
from free liquid surfaces such as storage reservoirs, lakes
and seas and from solids such as soil, vegetation etc. The
problem of evaporation from the water bodies has received
attention of research workers including hydrologists, plant
physiologists, engineers, meteorologists efc. each of whom
have a specific problem on evaporation. In meteorology,
knowledge of moisture distribution in the atmosphere is
important to forecast weather. In agricultural meteorology,
amount of water lost by evaporation from soil and plants
helps to evaluate crop water stress and hence scheduling of
irrigation.

Theoretically, evaporation can be measured by solving
diffusion equation. A second method called aerodynamic
method uses Prandil's boundary layer theory, while a third
approach relies mainly on direct measurement of water
vapour momemtum transfer by eddy correlation technique.
Energy balance is yet another approach which is based on
estimating change of liquid to vapour phase. Besides, there
are empirical formulae to measure evaporation loss. Di-
rectly, it is measured by US open pan evaporimeter.

Air temperature of the evaporating body, atmosphéric
relative humidity or the vapour pressure deficit between
evaporating surface and atmosphere, wind and solar radia-
tion are some of the major factors which govern the loss of
moisture from water. Among these factors radiation has a
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direct bearing on the evaporation process which also influ-
ences the process indirectly by regulating temperature of the
evaporating body and the air. Atmospheric pressure also
exert influence on evaporation but to a limited extent.

2. Purpose and scope of the study

Many hydrological and agricultural applications fre-
quently require evaporation data. At most locations in India
this data is generated from standard instrument i.e. US open
pan evaporimeter. The network does not seem to be dense
enough to facilitate interpolation. Naturaily, recourse had to
be taken to explore possibility of obtaining evaporation data
for a location from readily available climatic information of
homogeneous region.

Among the meteorological factors mentioned above
which influence evaporation directly and substantially, it is
not yet clear how much each contribute to the evaporation.
Itis also not clear whether these factors affect evaporation
directly or indirectly through interaction with other factors.
It is the aim of this study to identify such factors and the
extent to which they directly or indirectly affect evaporation.
Itis also felt that it would be useful to determine contribution

of various meteorological factors to the evaporation. .

Venkataraman and Krshnamurthy (1965) observed that
means of maximum and minimum temperatures and dew
point could be used in estimating pan evaporation from
meteorological factors in place of mean air temperature and
dew point. Reference can also be made to the studies of Deo
et al. (1963), Raghavan and Nagarkar (1965) in India. Rao
et al. (1972) used correlation technique to assess the influ-
ence exerted by basic meteorological factors in controlling
evaporative power of atmosphere. Gash et al. (1991) dem-
onstrated that evaporation remains close to its potential
value for 10 days after the last rainfall episode.

3. Material and method

For the purpose of this study Pune (18° 32'N, 73° 51'E),
New Delhi (28° 35'N, 77° 12°E) and Calcutta (22° 32" N,
88° 20'E) were chosen. Three months i.e. January repre-
senting winter, July, the monsoon and October, the post-
monsoon season, were chosen. As May is hottest month in
North India, it was selected for representing summer. June
is a transition month between summer, with charac-
ieristically low humidity and July, with high humidity. As
such June was also considered in the study.

Daily evaporation rates (mm), maximum temperature
(“C), sunshine (hrs), surface wind (ms™') and relative humid-
v (%) (which has been assumed to represent vapour pres-
re deficit of the atmosphere) were the elements selected.
.~ the range of variations in hours of bright sunshine or
aximum temperature do not generally manifest the evapo-
non loss adeguately, daily radiation (M.lm'z) as measured

by pyranometer was used in the analysis. The study is based
on data from 1991- 94. Evaporation was measured by stand-
ard US open pan evaporimeter while the meteorological data
pertains to the agromet observatory within which the eva-
porimeter is located.

In the presentation suffixes 1, 2.....,6 have been used.
They represent the following elements.
Suffix Element

evaporation (mm) X]
radiation (MJ/m?) x
maximum temperature (°C) x3
X4
X5

Symbol

sunshine (hrs)
relative humidity (%)
6 surface wind (m/s) X6

At the outset, the data was analysed based on a tech-
nique known as “path analysis"”. A path analysis is simply a
standardised partial regression method. It measures the di-
rect influence of one variable upon another and permits the
separation of the correlation coefficient into components of
‘direct” and ‘indirect’ effects (Dewey and Lu, 1959). If rp3,
raa, ras, ras are the partial correlation coefficients between
radiation on one hand and each of the elements i.e. maxi-
mum temperature, sunshine hours, relative humidity and
wind respectively and P2, P13, P14, P15, Py are the path
coefficients of evaporation with radiation, maximum tem-
perature, sunshine hours, relative humidity and surface wind
respectively, the path coefficients can be worked out from
the following equations:

I S S

ri2= P12+ raaPi3 + raaPia + r2sPis + rePis (1)
r3=Pi3+rnPi2+ra Pra +rasP 15+ e Pig (2)
ri4 = P14+ raaP12 + r3aP13 + rasPis + rasPe (3)
ris = P15+ rasPia + r3sP13 + rasPia + rsePie )
ri6 = P + raeP12 + ragP13 + ragP1a + rsePis (&)

1 =P2[_;+P212+P213+P214+P2|5+P2|6+
2r23P12P13 + 2r2aP12P 14 + 2r25P12P )5 +
2ra6P12P16 + 2r3aP 3P4 + 2r35P 3P s +
2r36P13P16 + 2r45P1aP)s + 2r4sPaP6 +
2rseP15P16 (6)

where x in equation (6) above represen residual factors.

In the above equations ry2, ry3, r14. r15 and rig are the
linear correlation of evaporation with radiation, maximum
temperature, sunshine hours, relative humidity and surface
wind respectively. These equations can be solved through
triangular reduction matrix method. In equation (1) the
direct effect on evaporation is given by Pj2. The indirect
effect of radiation on evaporation via maximum tempera-
ture, sunshine, relative humidity and wind are respectively
given by r3Py3, r2aP14, rasPis and ragPre respectively.
Hence sum of the direct and indirect effects should be equal




CHOWDHURY et al. : EFFECT OF MET. ELEMENTS ON EVAPORATION

TABLE 1
Correlation coefficients between evaporation and different parameters

Element/ x4 X5 X6 x2
Month

x X4 xs X6 2

New Delhi

January ; 0.53

L L

May 0.67

Ll

June : 0.50

L

July ; 0.39

L3

October 0.36

*

Calcutta
0.28 -0.-32

023 -0.30

023 -0.38

EL

020 0.1

-0.33

*

Note

* = significant at 5% level

** = significant at 1% level
*** = significant at 0.1% level

to ri2 the correlation between evaporation and radiation.
Similarly in equation (2) the direct effect of maximum
temperature on evaporation is given by Pj3, r23Py2, r34P14,
risP1s and rigP)6 indicate indirect effect of maximum tem-
perature on evaporation via radiation, sunshine, humidity
and wind respectively. Equations (3) to (5) can be similarly
explained.

After evaluating contribution of the above parameters
on evaporation rates, the data were subjected to multiple
correlation analysis. Regression equations were developed
connecting evaporation with the five independent variables
mentioned above. In the formulation only those of the
parameters were included for which the partial coefficients
were significant at least at 5% level.

4. Results and discussion
4.1. Linear correlations

The linear correlations between evaporation (x;) and
the other parameters are given in Table 1. The importance
of local energy in the form of radiation is clearly demon-
strated by its correlation with evaporation. In nearly all
cases, the correlations between the two were significant; in
located cases even at 0.1% level. The high correlation seems
more than a mere reflection of the basic dependence of
evaporation on the available radiant energy. Results based
as it is on widely distributed stations and different seasons,
suggest that neither latitude nor season could differentiate
between them (Hanna and Siam, 1981).

Evaporation though a continuous process, is measured
at fixed hours. Maximum temperature which represents
accumulation of insolation, too is observed at fixed hours in

the afternoon. Apparently a good correlation should exist
between the two. This is also demonstrated in Table 1.
Evaporation rates during winter months are found low be-
cause of low ambient temperature. Nkemdirim (1991ab)
observed that relationship between evaporation and maxi-
mum temperature could be best described by an exponential.
Strikingly high correlation exists between evaporation and
temperature during summer and early monsoon season. The
high correlation in early monsoon season observed in Table 1
could be accounted by the heat storage in the air during
summer with corresponding heat release in succeeding
months, thereby increasing the energy availability.  This
effect is most pronounced in June and partially in Jaly.

Another factor which represents insolation is hours of
bright sunshine (SS). Its correlation with evaporation ap-
pears to be a function of latitude with New Delhi recording
highest correlation. These correlations were, however, al-
ways lower than those for maximum temperature and radia-
tion, perhaps due to the high inter-correlation already
existing between maximum temperature and sunshine.

High humidity suppresses evaporation rates by decreas-
ing the vapour pressure (as also temperature) gradient near
the water surface. One must, in general, find humidity and
evaporation to be negatively correlated. This is unambigu-
ously brought out in Table 1. At all three locations, the
highest (negative) correlation between evaporation and hu-
midity can be seen during June and July. '

Wind speed is one of the key factors in rcmovihg the
evaporated water vapour from evaporating surface and al-
tering the aerodynamic conditions and hence has bearing on
the evaporation rate. Higher wind speed results in more
evaporation. This is borne out in Table 1 where lowest
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TABLE 2
Direct and indirect effects by various parameters during January
Element/Effect x2 x3 x4 X5 X6
New Delhi
Direct effect 0.31 0.22 035 -0.35 0.16
Indirect effects
through x2 0.02 0.00 -0.04 0.08
through x3 0.01 - 0.02 -0.10 -0.07
through x4 0.00 0.03 - -0.13 0.07
through xs 0.04 0.16 0.14 - 0.4
through x6 0.03 -0.03 0.02 -0.01
Corr. Coeff. with x; 0.39 0.40 0.53 -0.63 0.22
Calcutta
Direct effect 0.23 0.48 0.06 -0.22 0.23
Indirect effects
through 12 0.01 0.05 -0.12 0.03
through x3 0.01 - 0.11 0.04 0.12
through x4 0.01 0.01 - -0.01 0.01
through xs 0.12 -0.02 0.03 - 0.01
through xs 0.03 0.06 0.03 -0.01 -
Corr. Coeff. with x| 0.40 0.54 0.28 -0.32 0.40
Pune
Direct effect -0.06 0.45 0.17 -0.35 0.79
Indirect effects
through x2 - -0.01 -0.03 0.01 -0.01
through x3 0.09 . 0.01 -0.19 0.17
through xg 0.08 0.00 - -0.05 0.01
through xs 0.06 0.12 0.11 - -0.08
through xs 0.19 -0.03 0.05 0.18
Corr. Coeff, with x) 0.37 0.29 0.31 -0.40 0.54

correlations were observed in October, when the surface
wind is either calm or light. On the other hand during May
and June strong surface wind results in increased evapora-
tion rates.

4.2. Path analysis

In the previous section we have discussed through
linear correlation, how the weather parameters affect the
evaporation. How much of this is due to direct influence, a
parameter exerts on evaporation and the extent the parame-
ter affects indirectly through interaction with the remaining
parameters, is dealt in this section for the five months. The
results have been achieved through application of path
analysis and presented in Tables 2-6.

4.2.1. January

The solar elevation during January being low, radiation
does not seem to contribute much to evaporation. The cor-
relation between the two is nearly r = 0.4 at all the three
locations (Table 2) and most of it at New Delhi and Calcutta
is due to direct effect. Indirect effect of radiation through
wind at Pune and through relative humidity at Calcutta are

also, comparatively large. Results for maximum tempera-
ture are not much different from radiation. However, in this
case, the indirect effect of maximum temperature through
relative humidity at New Delhi and Pune cannot be ignored.

Sunshine effect is seen prominently at New Delhi and
most of it is direct (r = 0.35) while at Calcutta the direct and
indirect effects are nearly equal. Direct effect of sunshine is
slightly more than the indirect effect through relative humid-
ity though both are numerically not large.

New Delhi is affected more by Western Disturbances
which bring in its wake, weather and high humidity during
winter months. High humidity significantly contributes to
reduce evaporation, directly at New Delhi and at Pune, each
with r=-0.35.

At Calcutta also, the direct effect of humidity
contribute nearly 70% of the correlation it bears with evapo-
ration. Indirect effect on evaporation via radiation, maxi-
mum temperature or sunshine at the three locations is also
quite large.
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TABLE 3
Direct and indirect effects by various parameters during May

Element/Effect x X3

X4 x5

New Delhi

Direct effect
Indirect effects
through x

through x
Corr. Coeff. with x;

0.00

Calcutta

Direct effect
Indirect effects
through x2

through x3

through x4

through xs

through xs

Corr. Coeff. with x|

Direct effect

Indirect effects

through x2 -

through x3 0.08 -
through x4 -0.01 0.00
through xs 0.01 0.03
through x 0.07 -0.03
Corr. Coeff. with x; 0.85 0.46

- 0.00
0.01 - -0.02
0.04 0.09 -
0.28 -0.22 042

January is also characterized by light surface winds
which does not help to increase evaporation. Its direct effect
is prominent at Pune (r = 0.79) but this gets neutralized to
some extent through negative indirect effect of other pa-
rameters. Direct effect of wind is also marked at Calcutta.

42.2. May

During this month (Table 3), the direct effect of radia-
tion contributes substantially (nearly 30%) of its total effect
on evaporation at New Delhi; it is however predominant at
Pune (r=0.70). Surprisingly, radiation directly plays hardly
any role in enhancing evaporation; most of its contribution
is indirectly through maximum temperature. Similarly, in-
direct effect of radiation through maximum temperature is
marked (r = 0.43) at New Delhi.

A large proportion of the effect of maximum tempera-
ture on evaporation is direct at New Delhi and Calcutta, with
r=10.58 and 0.53 respectively. Role of strong wind associ-
ated with “Andhi” at New Delhi and “Norwester” at Cal-
cutta in indirectly contributing to increased evaporation
through maximum temperature also cannot be overlooked
at these two locations. At Pune nearly 50% of the effect of
maximum temperature is direct whereas the remaining half
contribution can be explained due to the indirect effect
through radiation.

At all the three locations considered in the study, sun-
shine surprisingly hardly contributes directly to increase in
evaporation during the month; most of its effect, albeit
small, is indirect via radiation or maximum temperature.
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TABLE 4
Direct and indirect effects by various parameters during June
Element/Effect x2 x3 x4 xs X6
New Delhi
Direct effect 0.13 0.67 0.39 0.17 0.41
Indirect effects
through x2 - 0.09 0.06 -0.02 0.01
through x3 0.48 0.21 -0.33 0.04
through x4 0.19 0.13 - -0.20 -0.08
through x5 -0.03 -0.09 -0.09 - 0.00
through xs 0.03 0.02 -0.07 -0.02
Corr. Coeff. with x; 0.80 0.82 0.50 -0.40 0.38
Calcutta
Direct effect 0.39 0.38 -0.05 -0.12 0.33
Indirect effects
through x; . 0.09 0.07 -0.04 -0.04
through x3 0.09 0.14 -0.18 -0.01
through x4 -0.01 -0.02 - 0.04 0.00
through x5 0.01 0.06 0.08 - 0.03
through x6 -0.03 -0.01 0.00 -0.08 -
Corr. Coeff. with x; 0.45 0.50 0.23 -0.38 0.31
Pune
Direct effect 0.23 0.46 -0.19 -0.27 0.33
Indirect effects
through x2 - 0.11 0.05 0.04 0.06
through x3 0.21 - 0.26 -0.31 0.17
through x4 -0.04 0.1 0.15 -0.07
through xs 0.05 0.18 0.20 - 0.15
through xs 0.09 0.12 0.13 -0.19
Corr. Coeff. with x; 0.54 0.76 0.45 -0.66 0.64

May is characterized by extreme dryness and low at-
mospheric humidity. Humidity as such, is found to have
negative but weak influence on evaporation at Calcutta and
Pune. At Calcutta its direct effect (r = - 0.24) and indirect
effect through maximum temperature (r = - 0.15) are some-
what large. At Pune mostly, humidity affects evaporation
indirectly through radiation and maximum temperature.
Relative humidity at New Delhi, directly or indirectly does
not seem to contribute anything to evaporation.

Surface wind helps considerably to increase evapora-
tion in summer month. The direct effect overshadows the
indirect effect at Calcutta with r=0.50. Directly this element
contributes to 1/3rd of its correlation with evaporation at
New Delhi whereas it is about 60 % at Pune. Indirectly,

wind, through radiation and/or maximum temperature helps
to a great extent to enhance evaporation rates.

4.2.3. June

The monsoon sets over Pune and Calcutta during the
second week of June and at New Delhi towards the end of
this month. In its wake it brings qualitative change in the
environment and quantitative changes in the weather pa-
rameters as also interaction among them. At New Delhi
(Table 4) for instance, radiation’s direct contribution is low
but indirectly through maximum temperature and sunshine
it helps considerably (r = 0.48 and 0.19 respectively). But
direct effect of radiation (r = 0.39) at Calcutta is prominent
(Table 4) which accounts for nearly 87% of its total effect
(as reflected in the correlation). Predominant direct effect is
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TABLES
Direct and indirect effects by various parameters during July
Element/Effect x2 x3 X4 x5 X6
New Delhi

Direct effect 0.12 032 -0.09 -0.52 0.23
Indirect effects

through x2 - 0.05 0.02 0.04 0.04
through x3 0.14 - 0.10 -0.27 0.17
through x4 -0.02 -0.03 - 0.06 001
through xs 0.19 043 0.32 i 0.24
through xs 0.08 0.13 0.04 -0.11 -
Corr. Coeff. with x; 0.51 0.90 0.39 .88 0.67

Calcutta

Direct effect 0.44 0.40 0.17 -0.08 0.06
Indirect effects

through x2 - 0.09 0.01 0.11 0.14
through x3 0.08 - 0.02 0.02 0.03
through x4 0.01 -0.01 - -0.04 0.07
through xs -0.02 0.00 0.02 - 0.00
through xs 0.02 0.00 0.02 0.00 -
Corr. Coeff. with x; 0.53 0.48 0.20 0.01 0.30

Pune

Direct effect 0.05 0.58 0.25 0.14 0.32
Indirect effects

through x2 - 0.06 0.01 0.01 0.04
through x3 0.24 - 0.29 -0.32 0.12
through x4 0.02 0.13 - 20.18 0.08
through xs 0.01 -0.08 0.10 " -0.02
through xs 0.09 0.07 0.11 0.05 -
Corr. Coeff. with x; 0.51 0.76 0.56 -0.40 0.54

.also seen at Pune though indirectly also radiation helps
evaporation through maximum temperature by nearly same
proportion.

Direct effect (r = 0.67) of maximum temperature is
prominently seen at all the three locations although indi-
rectly maximum temperature affects evaporation through
sunshine at New Delhi and relative humidity at Calcutta
al$o. Similar observation also holds good for sunshine at
New Delhi and Calcutta. Surprisingly at Pune, the direct
effect of sunshine is negative which is rather hard to explain.
It is the indirect effect through maximum temperature, hu-
midity and wind which helps sunshine towards enhancing
evaporation at this station.

Direct effect of humidity on evaporation is not large and
is negative at Calcutta and Pune but amazingly, positive at

New Delhi. Its effect is mostly realized indirectly (and
prominently) at New Delhi and Calcutta (r=-0.33 and -0.18
respectively) and maximum temperature and wind at Pune.

Influence of wind towards increased evaporation in
June is marked at New Delhi and Calcutta where, infact, the
direct influence as reflected in correlation, slightly exceeds
its total correlation with evaporation. The excess amount
gets neutralized due to indirect interaction of wind with
other parameters.

4.2.4. July
The direct and indirect effects for this month are shown

in Table 5. Peak rainfall activities with nearly overcast skies
is the chief feature during this month. The thick clouds
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TABLE 6
Direct and indirect effects by various parameters during October

x2 x3

X4 x5

New Delhi

Direct effect
Indirect effects
through x2

through x3

through x4

through xs

through x

Corr. Coeff. with x;

Direct effect
Indirect effects
through x2

through x3

through xs

through xs

through xs

Corr. Coeff. with x

Direct effect

Indirect effects

through x2 -

through x3 0.12 .
through x4 0.02 0.03
through xs 0.03 0.08
through xs -0.03 0.1
Corr. Coeff. with x| 0.39 0.48

0.04 -0.05
0.09 -0.22
- -0.07
0.08 F
-0.10 0.04 -
0.24 -0.44 0.17

seldom permit deep penetration of insolation on the surface.
Thus, the direct effect is not large except at Calcutta where
radiation bears a correlation of r = 0.44 with evaporation and
accounts for over 80% of indirect and direct effects. Again
at Calcutta as also at Pune, direct effect of maximum tem-
perature overshadows the indirect effect. New Delhi pre-
sents an interesting picture. Here, no doubt directly
maximum temperature contributes nearly a third of its total
effect but it is its interaction through humidity that contrib-
utes about half of its total effect on evaporation.

Direct effect of sunshine at New Delhi is low; in fact it
is negative. Whatever effect it exerts, it is indirect through
interaction via humidity. Effect of sunshine at Calcutta,

though negligible, is mostly direct and indirect effect (via
maximum temperature) at Pune are nearly equal.

Effect of humidity at Calcutta on evaporation directly
by the weather parameters or indirectly though interaction
with other elements is found negligible in July. A marked
direct effect of humidity (r = -0.52) is seen at New Delhi,
though its indirect effect through maximum temperature is
also substantial. At Pune also, indirect effect via maximum
temperature is very large and accounts for 80% of the total
effect.

Wind affects evaporation conspicuously at New Delhi
and Pune, mostly directly. At the former location indirect
effect via humidity is equally significant (r = 0.24). Like
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humidity, wind has minimal influence on evaporation at
Calcutta during the month.

4.2.5. October

With the withdrawal of monsoon over most parts, the
sky remains mainly cloud free particularly in north India
during October. Radiation directly plays a major part in
enhancing evaporation at New Delhi (r = 0.46) and to some
extent at Pune (r = 0.25). It also contributes directly about
70% of whatever little effect it has on evaporation at Cal-
cutta (Table 6). In association with maximum temperature
too, radiation indirectly influences, to a great extent at New
Delhi and Pune. Maximum temperature, like radiation ex-
erts direct effect on evaporation but much more promi-
nently, with correlation equal to 0.43, 0.48 and 0.40 at New
Delhi, Calcutta and Pune respectively. Surprisingly, sun-
shine either directly or indirectly does not contribute much
towards enhancing evaporation.

Pune and Calcutta being comparatively more moist
than New Delhi during October (India Meteorological De-
partment, 1967), its influence is seen only at these locations.
Nearly whole of its effect is direct (r = -0.33) and half of the
total effect at Pune is due to interaction of humidity with
maximum temperature.

Wind contributes largely and directly at New Delhi and
significantly at Calcutta. The direct effect of wind at Pune
in increasing evaporation (r = 0.37) far exceeds the total
correlation it has with the latter. However, the indirect effect
through interaction with remaining elements being all nega-
tive, the net correlation (r = 0.17) attains nearly half of the
correlation due to direct effect at Pune.

4.3. Multiple regression analysis

The data was also subjected to multiple regression
analysis with evaporation (x;) as dependent parameter and
radiation (x;), maximum temperature (x3), sunshine (xs),
relative humidity (xs) and wind speed (x) as independent
variables. In developing the regression equation, only those
parameters were retained whose partial ¢ values were sig-
nificant at 5% level. The equations obtained are given
below:

(i) New Delhi
x1=1.18 + 0.10 x2 + 0.06x3 + 0.02 xs- 0.03xs_|
[R°=0.79]
x1=-24+001x2+023x3+0.12 x4
[R* =0.90)
x1=-19.55+0.50 x3 + 0.04 x4 - 0.05 x5 + 0.41 xg
[R*=0.96]
x1=-1.1940.01 x2 + 0.36 x3 - 0.08 x5
(R =0.96]

x1=-6.90+0.09 x2 + 0.21 x3+0.02 x4 - 0.13 x¢

[R* =0.88]
(ii) Calcutta

x1=-0.78 + 0.01 x3 + 0.14 x3 -0.02 x5 + 0.09 x¢

(R2=0.73)
x1=-272+033x3+0.06 x5 +0.17 x¢

[R®=0.92)
x1=-9.22+0.02x3 +0.33 x3 +0.13 x¢

[R*=0.71)
x1=-949+0.03x+038x3

[R* = 0.66]
x1=-212+001 x2+0.21 x3-0.02 x5

[R*=0.63]

(iii) Pune

x1=0.10+0.15 x2 + 0.01 x4 + 0.04 x5 + 0.30 x¢

(R? = 0.85]
x1=-7.02+0.12x2+0.29 x3 + 0.09 x¢

[R*=091)
x1=-13.40 + 0.01 x2 + 0.50 x3 + 0.23 x6

[R? =0.88]
x1=-2161 +0.02x2 + 0.75 x3 + 0.01 x4 + 0.33 x5

[R? = 0.86]
x1=-7.02+0.33x3+0.13 x¢

[R*=0.58

It can be seen that the MCC in majority of cases is
significant and explained more than 80% of the variance
thus demonstrating their efficacy. Role of maximum tem-
perature in enhancing evaporation is clearly evident from
the equations. The equations also bring out contribution of
surface wind in all months at Pune; May, June and July at
New Delhi and January, May and June at Calcutta. Negative
impact of relative humidity is confined to a few months viz.
January and October at Calcutta, January and June at New
Delhi and January at Pune.

5. Conclusions

(i) High correlation ranging from r=0.76 to r = 0.85
is generally found between evaporation and ra-
diation, reflecting its basic dependence on the
available radiant energy.

(if) In majority of the cases, radiation directly con-
tributes to evaporation though in few cases its
impact on evaporation is through its interaction
with maximum temperature.
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(iif) Like radiation, maximum temperature also bears
high correlation with evaporation, mostly di-
rectly. In some instances it helps increased evapo-
ration indirectly through radiation and humidity
or in rare cases with wind.

(iv) Relative humidity is negatively correlated with
evaporation; high humidity thus suppresses
evaporation rates. Generally its direct influence
on evaporation is much less than indirect effect
via maximum temperature.

(v) Wind seems to have marginal influence on
evaporation either directly or indirectly.
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