551.573

DAY TONIGHT WIND SPEED RATIOS OVER
INDIA

The value of data on evapotranspiration is well
recognised by administrators and engineers in
planning both large and small projects. Since the
introduction of the concept of potential evapotrans-
piration (PET) by Thornthwaite (1948) and Pen-
man (1948) several techniques have been proposed
for the calculation of PET by means of (a) direct
measurements, viz., lysimeters, energy budget, mass
transfer theories etc and (b) estimates from mea-
sured evaporation and empirical relationships
with meteorological parameters. Among the me-
thods using meteorological data, the semi-empirical
technique developed by Penman is considered as
the most useful. However, this method requires a
number of meteorological parameters which are not
generally recorded at most of the locations in India.

The Penman method consists of two parts :
(1) Net radiation term and

(2) Acrodynamic term which is a product of
saturation vapour pressure deficit and wind speed
in miles per day, recorded at height of 2 m.

A wide variety of empiric wind functions has
been suggested because of the predominant effect
of wind on evapotranspiration through the trans-
port of moisture from a freely transpiring crop
surface and heat from neighbouring area. This
variety of wind functions may be attributed to (a)
the dependence of the wind function on the surface
over which the wind passes and (b) the variation
of wind velocity with height of measurement and
the difficulties of converting wind velocities at one
height to wind velocities at another height. The
effect of wind on evapotranspiration is more pro-
nounced when radiation is high.
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TABLE 1
Day time wind speed and day to night wind speed ratios
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TABLE 1 (contd)

Station Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec h fta N
Ranchi ac 2.3 2.7 206 3.1 38 33 34 3g 8 GET 2.4 2.6 652 9 2
b 1.6 1.5 1.5 1.6 28 1.4 16 1.5 143 24 2:0° 135
Ambikapur 8 T2l 2.3 2.9 8.0 2.6 2.5 2.4 16 Sl 1.5 L4 6l 17 3
b 1.5 17 1.6 21 &8 1.4 1.4 12 1.3 93 A5 1.3
Bhuj a 27 3:0 34 41 B9 63 54 52 4.0 29 A5 9l 30 10 5
b 1.9 28 16 14 &3 1.2 1.3 I3 1.6 T8 19 o
Deesa a 2.3 2.8 2.9 3.3 #1444 3.0 2.5 2.6 290 0.7 921 338 15 3

b 1.4 G5 18 1.8 W5, 1,1 12 1.3 1.3 1.7 &35 1.3 i

Barmer a L6 16 2.3 0 2.6 B3 3.2 24 22 2.3 24 V40 1450 o4 8 3
b 1.8 k8 el 09 10010 42 - 10 1.1 "A7 A7 gty

Kota a - 1.8 2.2 23 24 §E6 38 36 AN 4.7 Wi dg 1A -35TN 35 24
b 1.7 4.8 1.6 1.5 ¥ 1.1 1.3 14 1.6 1.7. 1.9 19

Satna a .6 2.0 24 2.8 %3 3.3 T 26 2.4 1.8 0.3 '1:5 317 10 5
b 26 2.9 27 29 24 1.5 LT 16 2.1 33 1833 +2%

Guna a 2.3 24 3.3 39 3% 4.7 4.0 3.7 3.6 2.5 'z 2900 478 10 5
b 20 4. 25 26 WY LS 1.5 1.7 20 40 3.6 34

Babatpur § 20,20 2.7 34 3741 43 38 .38 273 A 4B 85 L1k 3
p b 4 14 18 1.9 B L$ 1.4 150 1.5 “1.9 4170 154

ikaner a 1.2. 1.5 1.7 2.0 &7 T 2% 237 2.1 15F 1.2 1o 293 10 -
B b 3 24 21 1.7 13 13 L4 1.4 1.7 25 32 49

Churu ad L L8 8y 25 BTN B4 0 B0 ASi R e DR e
b 3:1 2.2 20- 2.0 187 1.5 1.5 13 19 4547 a3

Bareill a 3.5 17 20 22 Xy 1.8 1.6 1.6 1.6 210 3.0 14 17z 10 3
! b YB O 1s7 18, 19 BB 1T 1.8 240 2.3 2% '9ugr o

Cooch-behar il D:8 14 1.8 2.0 20 LS 0% B4 14 4.4 '14. 93 43 3 4
b 106 4.4 4.7 2.1 W 23 16 2.1 22 340 30 111

Pasighat a 1.9 2.0 26 1.5 123 0.5, 0.5 0.5 0.5 1.0 1.3 235 is7 2.5 2
b 3 0.6 0.7 0.6 @6 0.7 0.7 06 0.4 05 0.5 0%

Raxaul a 1.5 2.0 28 3.8 44 4.1 37 35 A0 1.6 1371.0 3 A0 AL 5
b 46 2.6 2.7 19 18 453 1.4 1.8 017 2.0 27n24

Amritsar a LA 1.6 LB 21 230 T22 1.4 ¢ W B3 1.5 10l 2340 56.9 11
b Z1 2.5 23 21 28 1.6 24 1.6 1 44 311 4.0

a) Day time wind speed (m/sec), (b) Day to night wind speed ratios,
) (N) Number of years of data.

anemometer above ground (m),

An examination of all wind function shows that
an increase in the wind speed results in an increase
in evapotranspiration. However, this increase is
partly counteracted by a net decrease in saturation
vapour pressure at the evaporating surface tem-
perature. Anerrorof 25% in wind speed lead to
an error of 6% in PET (anonymous). Lysimetric
measurements revealed that 80-90%; of daily eva-
potranspiration occurs during day time (Venka-
taraman et al. 1980). Thus average wind speed
obtained by combining day time wind speed which
is generally higher and night time wind speed, will
reduce its effect on evapotranspiration estimates.
Hence, due consideration has to be given to day
time and night time wind conditions.

F.A.O (1977) suggested an adjustment factor to
compensate for the effect of day and night weather
conditions. To calculate the adjustment factor,

(#) Altitude of the station (m), (/s) Height of

day time wind speed, day to night wind speed ratio,
radiation and relative humidity are required. Radia-
tion can be obtained from tables. Relative humi-
dity can be obtained from published data. But
day time wind speed and day to night wind speed
ratios are not readily available. Hence problems
arise in India, in using Penman method suggested
by F.A.O. In the present study, an attempt is
made to present day time wind speeds and day to
night wind speed ratios.

2. Anemometer readings are recorded at 0830
and 1730 IST at a number of stations in India.
For the present study data recorded at stations
under Regional Meteorological Centres, Madras,
Bombay and Nagpur and from evaporation net-
work under 4th Five Year Plan Scheme, are
selected.,
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Differences between the anemometer readings
from 0830 to 1730 IST and from 1730 to 0830 IST
of the following day were used to calculate the day
(0830-1730 1ST) and night (1730-0830 IST) time
wind speeds. These values were used to calculate
the day to night wind speed ratios which are pre-
sented in Table 1. The day time wind speeds are
not reduced to 2 m height above the ground. Since
wind speed varies with altitude, the altitude of the
stat'on (#) and height of the anemometer above
ground (/,) along with the the number of years of
data (N) are also presented in Table 1.

3. Day time wind speeds are highest over Guja-
rat and in and around Cauvery basin and lowest
in and around Dandakaranya throughout the
year. On an average, the ratios lic between 1 and
2 for the year as a whole.

Cauvery basin — The day to night wind speed ra-
tios increase from summer to winter. The ratios are
comparatively high along the cast and west coast,
The ratios increase from north to south through
out the year. There is a slight increase in the ratios
from east to west in the basin proper.

Krishna basin — The ratios are low in the basin
proper and increase again in all directions.

Godavari basin — The ratios increase from sum-
mer to post monsoon and again decrease in winter.
The ratios decrease from north to south. Highest
ratios occur along the Eastern and Western Ghats.

Narmada and Tapti basin — The ratios increase
from summer to post monsoon and decrease

slightly during winter. The ratios are the highest
in and around Dandakaranya.

Ganga basin — Due to insufficient data, no de-
finite pattern could be obtained. However, the
ratios and day time wind speeds are generally
higher in the southern parts of the basin.

4. The author wishes to express his thanks to
Srimati N.N. Khambete for supplying the data.
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