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ABSTRACT. Inthz preceding paper attention was drawn to systematic errors in the radiosonde data of
Ahmedabad leading to serious anomalies in the pressure-wind relationship in the Bombay-Ahmedabad-Jodhpur
sectors. Since then we have examined the monthly mean aerological data of the three stations for the 18-year
period 1965-1982, The study has revealed that anomalies of a systematic nature in the radiosonde data of
Ahmedabad set in from about the end of 1976 and have persisted unnoticed since then. It is shown that
throughout the year, the upper tropospheric temperatures over Ahmedabad as evaluated from the soundings
are higher than those of Bombay and Jodhpur which contradicts climatology.

The possibility that the observed temperature anomaly over Ahmedabad may be caused by heat emission
from the local thermal power station has been examined by calculations of plume rise of the emissions from the
stacks at the power station. It is shown that the emissions cannot have any noticeable effect on the tempera-
tures above 500 metres. It is, therefore, concluded that the observed anomalous temperatures have no

physical reality.

1. Introduction

In the preceding paper (Ananthakrishnan & Soman
1989) we have drawn attention to a serious anomaly in
the radiosonde data of Ahmedabad that has persisted
unnoticed over a period of several years. This anomaly
came to light while examining the aerological data of
Indian stations for the years 1978, 1979 and 1980. For the
three stations Bombay, Ahmedabad and Jodhpur which
lie neatly along the same meridian, we noticed that
the pressure-wind relationships show large discrepancies.
A critical examination of the data showed that the
upper air temperature data of Ahmedabad evaluated
from the aerological soundings are systematically too
high at all tropospheric levels, the errors being of the
order of 3° to 5°C in the upper troposphere and 1°
to 3° C in the lower troposphere. We considered it to
be of interest and importance to trace the origin of
this anomaly. For this purpose we undertook an
examination of the monthly mean aerological data of
the three stations, Bombay (B), Ahmedabad (A) and
Jodhpur (J) for the 18-year period 1965 to 1982. We
have also examined the possible influence of the local

thermal power station as a causative factor for the
anomaly.

2. Examination of the aerological data

The monthly mean temperature data of the three
stations at standard isobaric levels were plotted as
time series for the four months January, April, July
and October. It was noticed that the positive anomalies
in the upper air temperatures of Ahmedabad had set
in around the end of 1976 and have continued since
then. The magnitude of the positive anomalies progressi-
vely increases with elevation leading to a situation in
which the upper tropospheric temperatures over
Ahmedabad are higher than those of Bombay and
Jodhpur for all the months of the year. This is illustrated
with the temperature time series of the three stations at
the four levels 850, 500, 300 and 200 mb for the months
of January and July shown in Figs. 1 (a & b). Climatologi-
cally, in January tropospheric temperatures below
200 mb decrease from south to north while in July the
temperature gradient is in the reverse direction. In
both these months the upper tropospheric temperatures
over Ahmedabad should lie between those of Bombay
and Jodhpur. From the figures it may be noted that
this is not the case after 1976,
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Fig. 1 (a). Mean monthly temperature (in “C) at 850 and 500 mb levels over Bombay, Ahmedabad and Jodhpur for

January and July (1965-1982)
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Fig.1(b). Mean monthly temperature (in "C) at 300 and 200 mb

January and July (1965-1982)

The herizontal temperature differences at standard
isobaric levels between station pairs B/A and A/J
calculated from the observed vertical shear of the zonal
winds show only small year to year variations while
large fluctuations are noticed in the corresponding
temperature differences obtained from the radiosonde
data. The deviations are around 2° to 5° C after 1976
and are in opposite directions in the two sectors, which
indirectly corroborates the anomalous high temperature
over Ahmedabad revealed by the radiosonde temperature
data of the three stations.

Fig.2 shows the ratio of the monthly mean zonal geo-
strophic wind (u;) to the actual mean zonal wind (u)
at 300 and 200 mb levels for the months of January and
July in the B/A and A/J sectors for the period 1965-1982,
This ratio should be positive and may be expected to
fluctuate around the value of unity. The large deviations
after 1976 may be noted. Again, the opposite nature of
the deviations in the B/A and A/J sector is highlighted.
Notice that in the A/J sector the ratio w,/u for July
is systematically negative after 1975 showing incompatibi-
lity between winds and pressure gradients (violation of
Buys Ballots” Law).
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levels over Bombay, Ahmedabad and Jodhpur for

Prior to 1968-1969 different types of radiosonde
instruments were in operation at the three stations. Part
of the inconsistency noticed during the period 1965-
1969 may be attributable to this cause. Since 1969 the
same type of audio-modulated radiosonde instruments
manufactured and calibrated at the instruments division
of the IMD are in operation at all the stations. Approxi-
mate consistency in the performance of the instruments
at the three stations is found for the period 1969-1975,

3. Influence of the thermal power station

In the previous paper we had stated that the thermal
power station at Ahmedabad where about 4000 tons
of coal are burnt daily is located to the westsouthwest
of the radiosonde station, The approximate distance
between the two locations as now ascertained is about
3 km. To evaluate the possible influence of the heat
emission from the power station on the upper air
temperatures as measured by the radiosonde ascentsg
we have made a detailed examination of the fuel burning
for the period 1971-1986. Although there has been
systematic increase in the amount of coal burnt, no
abrupt increase has taken place around 1976 when the
thermal anomaly over Ahmedabad has set in.
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Fig. 2. Ratio of the monthly mzan geostrophic zonal wind (i) to the actual mzan zonal wind (#) at 300 mb and 200 mb
levels for the months of January and July in the Bombay/Ahmzdabad and Ahmedabad/Jo dhpur sectors (1965-1982)

We have also examined this matter by calculating
the plume rise at the thermal power station in two
ways :

(a) by evaluating the plume rise at the individual
stacks,

(b) by considering the power plant complex as a
single extended heat source.

The methodology used in the calculations is originally
due to Briggs (1975) and is also available in recent WMO
publications (Hanna 1982; Golitsyn and Phillips 1986).
Our calculations show that no significant effect of the
thermal power station can extend above 300 to 500 m
from the ground level. This is also in conformity with
the findings of Fortak (1980) who made an experimental
study of meteorological impact of anthropogenic heat
emissions on the planetary boundary layer. As such,
the large and persistent positive anomalies in the upper
air temperatures over Ahmedabad cannot be attributed
to the thermal power plant. The cause of the anomaly
has to be sought for elsewhere.

e

Acknowledgements

We wish to thank the Director, Indian Institute of
Tropical Meteorology for providing necessary facilities
and the India Meteorological Department for a
research grant. The data utilised in this study were
kindly made available by the National Data Centre of
the India Meteorological Department.

References

Ananlha%&riqhniag. R. :'{nﬁld Soman, M.K., 1989, Anomalies in the

aerological data of Mangalore 2 7

o pp.g279-282, galore and Ahmadabad, Mausam, 40,

Briggs, G.A., 1975, Plume Rise Predictions, in Lectures ir
Pollution and  Environmental Impact  Analysis, m{)'-\sfo(:-;:shf)?)
Proc. Boston, 45, Beacon St., Boston, MAOQ2108, 59-111.

Fortak, H.G., 1980, Local and Regional Climatic Impaci
Emission, in Interactions of Energy and C!r'mmep: P:?)g.r onc:rtn
International Workshop held at Munster, Germany, March
3-6, 1980, Edited by W. Bach, J. Pankrath and J. Williams
D. Reidal Publishing Co., 383-398. !

Golitsyn, G.S. and Phillips, N.A., 1986, Consequences of jor
Nuclear War, WCP-113, WMO/TD No.q99 (WMS,"IE‘AS??)I.
Hanna, S.R., 1982, Review of Atmospheric Diffusion
I;(;r' Regulatory Applications, Tech. Note No. 177, WMh(d)O‘IjVE;%




