AVERAGE R. H. OVER DELHI

184(a)

Clouds

TABLE 2
Classifi- Description Classifi-
cation cation
I Clear or open mostly opzn cumuliform or stratiform

or cirriform with definite anticyclonic indication
over land

Mostly-covered to covered thin cumuliform or strati- 2
form or cirriform with definite anticylonic circula-
tion over land

Open cumuliform with no anticyclonic indications
cumulonimbus or cumulus congestus

Mostly-open to mostly-covered cumulil‘orm_ with no 4
anticyclonic indications, isolated cumulonimbus or
cumulus congestus may be present

!\Iustly-cm‘c;ed_lo covered stratiform without anti-
cyclonic indication or middle or high cloud layer

Covered cumuliform with embadded ¢hor en con- 6
gestus present

Mostly covered with combination of dense cu/st
or el

Clouds associated with moderate to strong frontal 8
zone cb and rain showers probable arca of deep
rain ete

Clouds
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CLASSIFICATION NO
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(@) OCTOBER 1985

H=180+80C

(b) JANUARY 1985
H=215+76C

(c) APRIL 1986 7
H=16'6+80C
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Fig. 1. Average R. H. in lower troposphere for the
months of : (a) Octobet 1985, (b) January 1986
and (c) April 1986
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Fig. 2. Plot of R. H. value [rom radiosonde data for

‘he mo~'hs of :(a) October 1985, (b) January
1985 and (e) April 1986
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TABLE 3

Computed R.H. value (H and actual value with standard deviation)
and correlation coefficient

Jan 1986 April 1986
——————t———————— —~ A Y
Date Class H Actual Class H Actual
No. value value No. wvalue value
I 5 59.5 60.0 1 25.2 24.1
2 3 44.3 42.6 1 25.2 27.3
3 — — 1 25.2 24.0
e 1 29.1 24.3 3 41.8 40.8
5 1 29.1 25.8 1 25.2 27.3
6 1 29.1 34.7 1 25.2 24.7
7 1 29.1 28.6 1 25.2 26.1
8 3 44.3 41 .8 2 335 35.0
9 1 29.1 272 3 41.8 39.9
10 — — — 1 25.2 26.8
11 5 59.5 58.7 2 33.5 32.6
12 5 59.5 62.2 2 33.5 31.0
13 2 36.7 39.2 2 33.5 33.8
14 3 44.3 46.6 1 25.2 27.4
15 5 59.5 60.5 1 25.2 28.2
16 1 29.1 33.3 1 25.2 24.5
17 2 36.7 37.2 1 25.2 24.3
18 3 44.3 48.0 1 25.2 z5.3
19 3 44.3 48 .4 1 25.2 23.0
20 5 59.5 60.3 1 25.2 23.17
21 6 67.1 66.1 1 25.2 23.7
22 S 59.5 60,8 1 25.2 27.7
23 5 59.5 61.5 1 25.2 27.3
24 1 29,1 27.5 1 25.2 25.4
25 1 29.1 31.4 2 33.5 32.1
26 3 44.3 43.5 3 4] .8 45.6
27 4 51.9 50.3 2 33.5 31.1
28 5 59.5 59.3 2 33.5 35.5
29 8 82.3 85.3 1 25.2 23.9
30 7 74.7 76.7 2 33.5 34.7
31 1 29.1 27.5 — — —
S.D. =15.9 S.D. =571

Corr. Coeff. =0.99

4. Discussion

In the study of three-year cloud classification it was
observed that in general classification up to type 4 were
very much common. In more than 829 of the cases,
cloud classifications were of type 4. Higher type of
classification (No. 5, 6, 7, 8) were very rare. In the
months of April and October, higher types than type 5
were not observed at all.

In the month of January, cloud classifications higher
than type 5 were also observed, but the frequency was not
more than 2 to 3 per month which was due to the
passage of western disturbances around Delhi. Table 1
shows cloud classification as estimated from INSAT-1B
cloud picture during the different months. Based on the
cloud classification for various months and using the
proposed regression equation we estimated that in
general, the average relative humidity (H) around Delhi
in the lower troposphere was ol the order of 45 % in
January and about 429 in the month of April and
October, in about 829 of the cases.

During this study vertical distribution of relative
humidity was also tracked level by level and case by case
both at 00 and 12 GMT observations. From the study of
3 years data for January, April and October it was

Corr. Coeff.=0.55

observed that in the month of January on 50 % occasions
humidity has becn observed up to 700 mb level and only
157 ol the cases humudity has been observed up to 600 mb
level. During April and October in 599 of the cases
moisture was traced up to 700 mb level, and out of which
in 21% cases moisture extended up to 600 mb level.
Above 600 mb level moisture could not be traced out.
In general, we can say that during April and October
moisture distribution confined to the lower atmosphere
only.

Using proposed regression equation average relative
humidity (H) was computed for January 1986 and April
1986 as shown in Table 3. The computed relative
humidity values have been plotted along with the radio-
sonde data as shown in Fig 2. In Fig. 2(b) radiosonde
relative humidity values are drawn by continuous lines
whereas the computed values have been plotted by dotted
curves. The study of these curves shows that computed
values curve resemble very close with radiosonde data
value curves except with slight difference, which may be
duc to sudden increase in moisture due to passage of
western disturbances in the month of January, The
correlation coefficient of computed relative humidity
with radiosonde data for Fig. 2 data sets worked out
to be 0.99. Fig. 2(c) shows plot between RS data and
computed R.H. value using regression equation for the
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month of April. The study of this figure shows that
computed R.H. value curve coincides with RS data
curve in general except with slight mis-match which is
due to the limitation in estimating cloud classification
which cannot be in fractional number. With this limita-
tion the estimated R.H. value may differ by 7-89%
from RS data value. The computed R.H. value shows a
very good correlation coefficient (0.95) with the RS
data. Fig. 2(a) provides similar comparison for October
1985 data sets.

5. Conclusion

In this paper authors have based the study over Delhi
as ground truth was available in order to arrive at
regression equation for inland station, outside moun-
tainous region, oceans and coastal stations. This re-
gression equation will provide a method to estimate
average value of vertically distributed relative humidity in
the lower troposphere using INSAT-1B cloud pictures.
This technigue may fill the data gap for moisture esti-
mation over data sparse region over land outside moun-
tainous, oceanic and coastal areas from where conven-
tional radiosonde data are not possible due to inaccessibi-
lity reasons. Esumation of relative humidity using propo-
sed regression equations and satellite picture may pro-
vide additional support to quantitative precipitation
forecasting and developing new prognosis models.

6. Results

(i) In general, moisture distribution confines up to
700 mb level in January, April and October.

(i) The average relative humidity of 459 have been
observed in January and 429 in April and October.

(iii) In general, cloud classification of type 3-4 have
been observed during these months.

(iv) These regression equations can provide fairly
good estimation of relative humidity values in the lower
troposphere over inland station during January, April
and October months.
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