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Mountain Lee Waves over Western Ghats
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MetcorolOJical O.f]iee, Poona

(Rece;t'<!t.{ 11 December 19M)

.AR~TRACT. Clouds essocletcd with the short mountain 100 WIL" OI'J were Ob80fVOll I\t }[ n.thcran in tho
W~m Ghl\tR on () )[nrch I96.'S, In thiR paper details o f tho OhSAfVOfI 100 waves are given. Tho environmen ta l
profile of wind and temp erature on thill day have eleo been stu d ied with a view to ROO whether the condit ions
were Favourable Clr the formation of the mountain lee waVNI which were act ually observed at :ltntheran.

•

t. Introduetlon

The presence of leo waves over the Western
Ghah has not been reporte d so far . There is
generally ennsiderahle air tra ffic over the Western
Ghats in th o nEighhourhood of Bombay ann Poona,
It ie, the refore, of great interest to study the
occurrence of the lee waves in this area for safe
ann efficient air operat ions. The author has ob
served leo wave clouds at ) [atheran on 6 March
1965. The circumstances in which t hese clouds
formed as n conflcq m'lI cr, of tho 1('10 waves are
discussed in this paper.

2. Orographic features of Matheran

Math eran (L, t. ISO 59' X, Long. 73° IS' E ),
where t hese lee wave clouds were observed, is a
hill station situat ed in the Western Ghat. on top
of a narrow , long and rather isolated northsonth
steep ridge. It is abnut 750 metres high, about
2 Ian wide a nd 9 km long at t he top. It is situated
about 50 km to the cost of Bomba)'. A schemat ic
map of ) latheran ridge is shown in F ig. I.
3. Observations of lee wave elouds

On 6 )larch 196:', from t,he morning onwards
th esky at Mntheran was partly covered with Strato
cumulus clouds, gonerally in very disorganised
patch es. Towards tho aft ernoon the clouding
decreased, But between 1630 1ST and a bout IS25
1ST two parall el rows of fine St rntocumulus clouds,
oriented north-south , parallel to th o ridge with
sharply defined edges, typical of th e wave clouds,
were observed in u nort heasterly direction from
Porcupine Point , a well known landmark at

, )Iath eran. One cf the rows of clouds was estimnt
ed to be nearly over th e northern par t of th e Mathe
ran ridge and th e other row at a distance of about I
to 2 km to t he cast of the first row'of clouds. The
row of clouds over the ridge was very well marked
and mere prominent than t he other row of clouds
on the second crest to the east. These clouds had
Vf~ry fine east-west billov..· st ructure superimposed
oyer them normal to tho crest line. These two
rows of clouds were est imated to be at a beight of
about 1500 metres above sea level or about 750

metres above the ridge, Their t hickness was
estimated to be about 200 metres approximate ly.
The wavelength inferred from tho estimated vertical
angles and the height of tho clouds WIlS between 1
to 2 km. These rows of clouds remained stat ionary
and unchanged for nearly two hours and were
observed all along tho way from Paymaster Park
to Porcupine Point at ) Iatheran. During this period
the H ill WIIi! shining brightly over the western ,
windward, baro rocky, stee p slope of th e northern
part, of the ~Iatheran ridge. Tho thermals must
have boon present in th is region during this period,
These wave clouds suddenlv weakened and dis
appeared a fow minut es b~fore the sunset. The
obscrvnt ioue undoubtedly confirm th e preseneo of
short mountain lee waves over this region of the
Western Ghats, t hough t hese waves had only two
crests and were not very strang.

4. Discussionof results
In general, the condit ions favourable for t he

formation of the mountain Ice waves are given as -

(a) Flow where t ho wind direction docs not
chango witb height in a sufficiently deep
layer of atmosphere and also which is
roughly perpendicular to a sufficiently
steep and long ridge,

(b) ;\Iarked statio stability, decreasing with
height and the increase of wind with
height according to Scorer (1919),

(c) A minimum wind speed at th o ridge level
is not particularly critical, but values
around 14 knots appear to be requi red for
small mounta ins.

Tho upper air temperature and wind profi les in
the corresponding layer of the atmosphere for tho
nearest uppcr air observatory at Sentaerua ,
Bombay are given in F ig. 2. Tho uppcr winds are
found to be blowing steadily from 270 to 250
degrees in t ho layer from 0 ·6 to 2· 1 Ian asl, which
is nearly pcrpendieular to th e rather steep and
long ridge at lIlat beran. It was also increasing
with height from 3 knots at 0·9 Ion to 17 knots




