
551.509.31: 551.515.4(547.2)

Stability Index and Thunderstorms over Nagpur
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ABSTRACf. In thi. study, dependence of thundentorm oeeerrencee on stability index and the meen mixing
rati" in the 850 to 7oo-mb layer has been examined. It. is Been that most of the tbunderstorme occ ur when the mean
mix ing ratio lies bet ween 4 · 5 and 9· 0 glk,; in Marth and April increasing ~ 6·5 to 13·0 glkg in )(ay and June. Ko
thunden tonna occ ur when the mean mixing ralio o f 850 and 7()()..mb layer is leee than 3·5 gjkg.

Further, the differen ce of mixi ng ratioa bet ween 850 and 7oo -mb layers, which gives an id.ea of Hlabili ty or in..dl\bi1~ .

1.1 in the 850 to 7oo·mb layer, was also exa mined for its influence o~ the thundef'8to~ f~rmation.&D;d growth m a eertain
height group. The comparison of theiO heigbtl with radu echo hClghta &how. eonvmctDg proXImity.

1. Introduction phenomena occurred on 50occasions out of 105wit. h
A method of quick checkon thunderstonn possi- S.I.bcing<-4, i.e., on 48 per cent of the cases.

bilit ies was developed by Showalter (1953), namely, Similarly the percentage occurrence is 44, 37 and
that t he 85Q-mb parcel (mounta in area stat ions 25 for the indices between-e;-2 to~-4, 0 to;:'-2
me a higher level) is lifted dry adiabatically to ami 0 ·0 respect ively, indicating a progressive
saturation and then pseudo-adiabatically to 500- decrease of thunderstorm act ivity, ...s value- of
mb temperatures. Tbe lifted 5OO-mb temperatures stability index increased, beingonly 3 per cent when
is then subtracted algebraically from the observed the S.l. is > +1.
500-mb temperature. A negative number shows 3.2. Table I gives the distribution of the ins-
instability (rising air warmer than its surroundings) tab ility phenomena with respect to mean mixing
and a positive number indicates stabili ty. Basu ratio. It is observed that in the region ofmcan
(1962), Tripathi (1956) and Joseph (1957) have mixing ratio (m.m.r.) ;'7 gJkg, the percentage
investigated thc application of this method over of'thunderstorm occurrence is 47·6, 43· 7, 23· 7 for
Delhi, Poona and ~Iadras respectively and Seshadri S.l. < - ·1, ;:' - 4 1.0 <0, ,>0 to <e + 1 respectively.
(1962) took into account the humidity llll well. For values of m.m.r. between 3.5 to 7 gJkg tho
2. Study percentage of thunderstorm occurrences stands

Inthispaper,the succ", s ofShowalter's stability 8521.7, 23' 8 and lO·3 for S.I. <-4, ;' - 4 to
index method for Nagpur has heen investigated <0, ,>0 to «,+4 respectively.
in the fi rst instance. The tcphigrams of 00 and
12 G)IT radiosonde ascents for the months of Finally when m.m.r. values lie between 0-3·5
)lareh to June and for the years 1958 to 1962have g!kg, there is no thunclerstonn act ivity irrespect ive
becn analysed for 850-mb and 5OO-mb levels. of S.l.

In t he second step, the stability index and thc Alsowhen the S.L is > + 4, thunderstorm activity
corresponding mean of the mixing ratio at 850 and is lIiI except for few exceptional cases (Z·Oper cent)
700 mb have been examined and iu thethinl step, in the region of 3· 5 -7 gJkg of m.m.r.
the influenceof the difference in mixing ratio of 850- 3.3. )lo,t of the thundersto rms occur whcn stabi-
mb and 7oo-mb ievels on the storm formation and lity index lies between +1 and -3 and mean mixing
its growth with reference to stability index was ratio betwcenj- li and 9·0 in )Iarch and April,
examined ancl compared with radar observations. increasing to 6·5 to 13·0 gJkg during )[ay to June.

In all 1134 ascents (00 G)IT and 12 G)[1') were 3.4. Difference in mixing ratio (d.m.r.) between
analysed. Out of these, data for stability index on 850 and 700-mb levels, which to some exte nt gives
1054occ...sions and both for S.I. and m.m.r, (mean an idea of instability or stability in t hat layer for
mixing ratio) on 1020 occasions were ava ilable, positive or negat ive value, was fur ther plotted
The study was kept restricted to those cases where against the number of occurrences of thunderstorms
instability phenomenon was either not occurring for each of the stab ility index group < 0 to -4,
at the t ime of the observation or t here was a lag <-4 to -8 and >0 to +8, from March to June,
of more than 2 hours between the occurrence of in Figs. I(a ) to I (d), in order to examine the depen-
phenomenon and the time of ascent . denee of the thunderstorm format ion and growth
3. Resulls on d.m.r. in the layer 850 to 700 mb.

3.1. It is noticed that during the 12-hour period Weak thunderstorms have boon chosen to havo
after the time of routine soundings, instability the height of the tops mnging up to 6 km, moderate








