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ISOTHERMAL AND ISOHYETAL PATTERNS AT
DELHI AS A SEQUEL OF URBANIZATION

+  Earlier the authors (Bahl and Padmanabhamurty
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1979, Padmanabhamurty and Bahl 1980) have pre-
sented the isothermal pattern at Delhi in winter based
on mobile temperature surveys. Although these surveys
indicate the location and intensity of heat islands on
a particular night, they do not present the day-to-day
and diurnal variations. To obtain this, it is necessary
to have a network of permanent observatories in and
around an urban area. At Delhi the network was
initiated in 1971 but gained impetys only in 1976,
The number of observatories in Dethi were 11 in 1976,
18 in 1977, 20 in 1978, 18 in 1979 and 22 in 1980.
The daily maximum and minimum temperatures re-
corded at each of these observatories it each month
are averaged over the years of data available and
analysed for obtaining the heat island intensities, In
the present paper the variations of the heat island at
maximum and minimum temperature cpochs, the effect
of onset and withdrawal of monsoon on the isothermal
spattern, the effect of thunderstorms and duststorms on
heat island intensities and the precipitation zones are
presented and discussed.

2. Mean isotherms at maximum temperature epoch -—
*Mean heat island intensities at maximum temperature
epoch monthwise at Delhi are given in Table 1.

The maximum intensity of the heat island of 4 deg.
C occurred in winter, The monsoon season (June-
“Sept) exhibited a uniform heat island intensity of 2
deg. C. In the pre-monsoon or post-monsoon they are
higher than monsocon months,

2.1. Mean isotherms at minimum temperature
epoch — Monthwise heat island intensities at minimum
temperature epoch are also given in Table I,

Maximum intensity of 6 deg. C occurred in the
winter months of October to March except February
and minimum occurred in monsoon months. Either
in post-monsoon or pre-monsoon months the intensitics
are higher than in monsoon,

3. Rainfall distribution at Delhi — Rainfall distribu-
tion in Delhi from June to September poinis out that
pockets of higher rainfall existed in all months; being
intense in July/August. These pockets of higher rain-
fall correspond to the congested urban agglomeration
supporting the hypothesis of Changnon (1969, 1980)
that urbanization leads to increased precipitation
(Figs. 1 and 2),

. 4. Temperature pattern at onset /withdrawal of mon-
soon — Temperature pattern prior, on the day and
after the onset and withdrawal of monsoon during the
‘years 1976-1978 at maximum temperature and mini-
Jfum temperature epochs has been studied, The steady
state conditions before, during and after the cessation
of the monsoon onset and withdrawal, duststorms
and thunderstorms are presented in Table 3. The
temperatures have generally been observed decreaging
after onset as well as withdrawal of monsoon,
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TABLE 1

Mean heat island intensities (°C} at (a) maximum and
(b) minimum temperatures epoch at Delhi

Heat island Heat island
intensity (°C}) intensity (°C)
Month et Month (e
Max Min. Max., Min.
Jan 4 6 Jul 2 5
Feb 3 4 Aug 2 4
Mar 4 6 Sep 2 3
Apr 3 6 Oct 4 6
May 4 5 Nov 2 6
Jun 2 3 Dec 3 6
TABLE 2
intensities (“C) of heat islaud at maxiumum and ministum
temperature epochs

At max. temp, epoch At min. temp, epoch
A, A,

[ Al n}
Year Prior Onthe Afier Prior Onthe After
day day
(a) Onset of monsoon
1976 4 8 4 1 3 2
1977 3 4 4 5 5 5
1978 8 6 3 4 4 2
(b) Withdrawal of monsoon
1976 4 5 7 4 3 6
1977 7 4 3 5 8 6
1978 2 2 3 3 3 3
(¢} Days of duststorms
17 Apr 78 8 -7 4 8 8 10
31 May 78 10 4 4 4 4 3
5 Jun 78 2 2 2 4 4 5
(d) Days of thunderstorms
17 Feb 78 7 4 i0 5 4 8
30 Mar 78 8 [ 7 8 8 7
28 Apr 18 6 4 3 9 5 5
7 May 78 3 3 1 5 6 6
24 Jun 78 7 3 3 1 6 4
12 jul 78 b 2 7 3 2 4

The intensities of heat islands observed prior, on
the day and after the onset and withdrawal of mon-
soon at maximum and minimum temperature epoch
during the years 1976-1978 are also given in Table 2.

5. Temperature pattern on the day of duststorms —
A few duststorms occurred during 1978 have been
studied to understand their effect on the temperature
pattern at maximum and minimum temperature epoch
before and after their occurrence. Steady state condi-
tions prior, during and after the duststorms are given
in Table 3. The heat island intensities at maximum
temperature epoch are decreasing on the day of dust-
storms and thereafter, than compared to before dust-
storm. At minimum temperature epoch heat island
intensities are decreasing on the day of duststorm than
before,: but- after the duststorm it is sometime decreas-
ing and sometimes increasing,

The heat island intensities observed prior, on the
day and after occurrence of some duststorms in 1978
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Fig. 1. Mean monthly rainfall (cm) at Delhi for July Fig. 2. Mean monthly rainfall fcm) at Delhi for August (Hafched
(Hatched areas represent heat islandsjwarm  pockets) areas represent heat islands;warm pockets }
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at maximum and minimum temperature epochs are
also shown in the Table 2.

6. Temperature patiern on the days of thunder-
storms — Six thunderstorms which occurred in Delhi
between Feb, and July *78 have been studied and
isotherms drawn before and after their occurrence.
Steady state conditions prior, during and after the
occurrence of phenomena are given in Table 3. Heat
island intensities at maximum temperature epoch have
been mainly decreasing on the day of occurrence of
thunderstorm and after the occurrence it is generally
increasing whereas at minimum temperature epoch it
is either decreasing or same or even increasing on the
day and after occurrence of thunderstorm,

The heat island intensities observed prior to, on
the day and after the occurrence of the above six
thunderstorms in 1978 at maximum and minimum
epochs are shown in Table 2.
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