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Water vapour mixing ratio in the troposphere and its influence
on the tropopause over India and neighbourhood
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ABSTRACT. Tile di8tribution of water npourm.ixfug ratio in the teopoepbeee owr difTe~t st.at!ona in Indle
ani the ibm.) equ ...t.orial.~tion~- Y.irobi . Oan and Stn«&pore-~hrough tho..Ydar .blU beea studied With referenoo
to tho le~t of tho tro{l'P loU8e OVOf tbese .tati~ to eCIO if thore I' any. relationshi p ~b-JtW'oon t.heee .two e).,mont..
) [eridional distribut ion of w~ter vapour mixing ratio along longitudes 7:JO Band ~ocE dU~lg Juno and
October hu also been ezemlned with rcferenee to t he tropop3Q.Aft Iftv-el along tb llilO lonl(lt!uW dll~ thdbtw;;
JIV)nth. In addition the dleteibudon of the mixing ratio and the Ie...,l of kopopal18O durtng aotlVO an I'M.
mon"llO~ epelladuring'the yearA1971 through 1973 has also beea looked in~. . It is~n from t~090. that there 18
no uniqueor uniformrelationshipbetween the t ropopeuse and water vapour mea ng ratio ov-er Indle and along the
equator throughout; the year.

1. IntroducUon

1. 1. While exami ning the upper a ir temperat ures
of Gan (0° 41' S, 73° 09'E) for the 9-year per iod
1962 t hrough 1970 by t he author, it was found that
th e lowest level of the tropopause (15'13 kill) was
reached du ring August over this stat ion and the
highest tropopause (16' 75 Ian) in J anuary , with
the annual range of t he order of 1·6 km, It is a
well known fact that the highest t ropopause (about
17 km) occurs Over north India round about La t .
27°N during July (peak of the summer monsoon
period). A south-north upwanl slope of t he tro
popause occurs from the equator to north India
duringthe northern summer, the slope being about
2 km over a latitudinal distance of 27 degrees,
Godbolo (1973), while dealing with t he Numerical
Simulation of the Indian Summer )ron~oon, also
showed that the computed tropopause height
increased with lati t ude from sout h to nort h (during
July) , This variation of tropopause height with
latitu de was attributed to radiative proces, es.
Accord ing to him, high lat itu des over India during
J uly have more umount of water vapour penetrat
ing to greater heights t han low latitudes, with the
result that "cooling due to wat er vapour penet rates
correspondingly to greater heights, pushing the
t ropopause upwanl over high latitudes", Godbole
and Kelkar(1971) studied the ind ividual effects of
water vapour, carbon di-oxide and ozone on the
Radiat ive Equilibrium of the atmosphere during
J uly 1964-65 at 22·5"E; SOON. They showed,
inter alia, t hat water vapo ur plays t he most domi
nant role in determining the radiative equil
ibr ium of t he troposphere and that an increase in
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th e water vapour conte nt s lways tend s to raise th e
height of t he tropopause. This was, accord ing to
them, "due to increased cooling effect, due to
the increase considered in the water vapour,
extending to higher levels, before being compen
sated by the heating due to ozone". Smith (1963),
while presenting a Pole-to-Pole cross section of t he
t ropopause height profile along the western longi
tu des, showed that the summer tropopause was
loU"tr t han the winte r tropopause in the northern
hemisphere. While discussing t he possible Causes
for t he lower summer tropopause, he rejected t he
convection hypot hes is au the ground t hat if con
vection controlled the lapse rate, the tropopause
should be l.igher in summer when the convection
was most acti ve. At a majority of statiOl18 inves t
gated hy him, the t ropopause was fountI to he
lowest in summer month s when rainfa ll Was groat 
est although the release of lat ent heat should have
caused t he tropopause to rise. 110inferred that the
only possible facto r which could cause a change in
the tropopause height seemed to be water vapour.
Sverdrup (1945) ha s shown that as telllpera t uro
and hu midity increase, t he net emission of radian t
energy from t he surface of the earth haek to space
decreases and aoeording to Smith (1963), t his
might be t he cause for the tropopaU8C to occur
at a lower altitude in summer than in winter. He
plot ted the I gm/kg mixing ratio for the different
months against height in respect of Cape Cana
veral, .Florida (28° 29' N, 80° 33' W) where also
the summer tropopause was lower. He noticed that
t he fall of tropopause level in summer was syneh
ronous with the summer ri se I : mixing ratio over




















