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Forecasting of cirriforrn douds over
Northern India, Pakistan and Afghanistan
from constant pressure charts
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.II ekorol<>Jical Office, SajdarjllfllJ Airport, New D<lhi

(Receit"ed s J une 1968)

.\ BST H. .lCT. Ad vect ion of vo r t tcity a1 an upper lItir level below tropopeuec is indlcerlvc uf the vert ieal motions ill
th e upper troposphere. It has boon shewn tha t the rcgiOll1l of poslttve advection of vortieity at 300 mb are mOIl t. probabl e
region. fur the occuerenoe of hlgh clouds in winter. The Iorcceattng value of this relat ionship has also been brit'8y disoueeed.
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1. lntrcduetlcn

With the rap id growth or high speed jet aviation,
hig-h clouds arc assuming greater importance
day-by-day . The perfor ma nce or the supersonic
uircra ft while elimhing may be a ffected by cirri­
fortu clouds w..ith the ass ocia ted hazurd of liCVCl'C

t urbulence. The abrasive effect of hydrometeors
lIlay damage the surface of the plane or produce
sta tic electricity.

ForcCl\."lting of high level clouds over India
has been rather d illlcult. Anumber or techniq ues
have been developed for forecasting the occurrence
or high clouds in temperate latitudes, James
(1957) suggested a synopt ic approach based on
ve rt ical wind shen r, dew point depression , contour
and thickness patterns aud locat ion or jet stream
und surface fronts. French and Johannessen
(195!) hnve deve loped an objective method or
forec,..t ing extensive layers or high clouds above
:J5,OOO £t by relating these to the regions or posit ive
vorticity advecti on at 300 mb. )Iost or these
411tli~ were confined to ex tra-tropical regions,
Very little work has been do ne to develop Iore ­
ca~ting techniques for cirriform clouds in the
tropics.

In India, some studies on mean heights und
temperatures or high clonds have been carried
onto Desbpande (1965) observed from the post
llight reports that the bases or cirriform clouds
over India were mainly bet ween 35,000 and to,OOO
rt. , being lowest in winter and highest in summer,

Cirriform clouds are known to occur over
Arghanistan, Pakistan and northern Ind ia during
winterahead of eastwardsmovingupperairtroughs
i ll the westerlies. An attempt has been made
in this note to investigate the rela tionship between
I he signifieant layers of eirriform clouds ami
ad vection of vortic ity at 300 mb during winter.

It Illay he mentioned that our app roach in this
invest igation is similar to that followed by French
and Johannessen (foc. cit.) in their forecasting
technique for high level clouds , However, in
the present study occurrence or high clouds is
bused on observations from tho surface instead
of nircra fb observations.

2. Observations

ln order to increase the confidence in the surfuco
observat ion- of high clouds, only those situat ious
were chosen for th is st udy when mostly high
clouds were present,

Although tho constant pressure charts or 00
t:~lT have been mainly used, to avoid un­
reliable observations <luring the hours of darkness,
high cloud observations made 2 to -1 hours later
ha ve been inc luded in the maps.

The high cloud layers or 5 octas or more have
been termed es significant. Average te mperature
at 30,000 It Over north India during winter is
about _ 350 to - 1O¢C, a range in which severa l
authors have found that abundant freezing nuclei
become active. In other words, 30,000 rt is
roughly a level above which clouds arc predouii­
nantl y ice-crystal clouds.

3. Divergence and vertical motion near the tropopause

Lot us assume that the vertical motion leadine
to the format ion or high.level clouds Illay be slOl:'
Inrga scale ascent or air,

In order to infer th e vert ical motion in tho high
cloud region from 300-mb charts, let us consider
the vorticity equation (I ) and the equation of
cont inuity (2) in isobaric coordinates.

d
di ('. +1) = - ('. +fl \i'p. V+

133








