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Terrestrial radiant energy exchanges across tropopause over Pune
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AHSTRA CT. Fort nightly auuusphe ric sound ings """ilh radi om eter are bei ng made al Pu ne after the sunset The
dam obtained o ver an ("iih t yea r pe riod. 1978-1985 an d on occasions ....'hen these so unl.Hnis reac hed stratosp here
h aw bee n studied in o rde r 10 obta in a pictu re of the terrestri al radiant ene rgy excha nges (infrared rad iative !lux
excha nges) Berms the tropopause. It is Iound th ai th e tropopause .:ene raJly loses energy almust th rough out the year
exceru du ring the monso on period . Th e net lo ss in rad iant euC' rgy by the tropo pause is 1.4 Wm - ~. Th e losses in th e
pre-monsoo n and the post -monsoon pe riods are respectivel y 3.4 Wm - =an d 41 Wrn - ~ . whereas the gai n du ring th e
monsoon .'Il!'IIS(l n is 5.2 Wm - : . W inh' r losses amo um rc 6.ftWm- ~ , These valu es. however, vary wide ly in individual
ca ses depc nding upon th e sky cover. ROl l the d epth nf water vapo ur ..:o lu mo .

Ke)' wnrd, - Terres trial mdiunt ene rgy, Variat io ns. Sea so nal effec t of clouds a nd hu midity.

1. Introdu ction

The co nce pt o f tro popau se as a layer of discon­
tin uity in la pse ra te o f te mpe rat u re is very mean ingful
in the studies of upp er atmosp he re. T he heigh I a nd the
temperatu re of the trop opau se va ries with synoptic
situa tions , T he tropo pause la yer sepa ra tes regions of
the a tmosp here with diffe rent so u rces of driving
ene rgy. "Th e reg io n be low the tropopause receives its
ene rgy princ ipally fro m su rface heal ing. whi ch is then
distri buted th rougho ut the troposp he re by convectiv e
mol ion s of the atmosp he re . Above the tropopa use.
energy is absorbe d in a bulk fash ion by a tmosp he ric
interact lo n with so lar and terres1rial rad ia nt nux"
(Webb 1966). The heal inp ut du e to these so urces a rc
closely related 10 th e rad ia tive thermal field as well as
10 the a lmospb eric a bso rb ing para melers. In add itio n
the absorp tion o f so la r irrad iances d o affect 10 so me
extenl. The resu lts o f the slu dy o n the Ierrestria I
radia nt energy mcasurc mcn1s al Pune ove r a n eight
yea r peri od arc pre.c;e n ted here,

2, Data .'\Ource

Regul a r for tnigh lly mea surem en ts of the vertical
profiJe of lhe terrestrial radian t ene rgy during Ihe night
timc are be ing made a t cighl loca tio ns in India using
ball oon borne radio meters. The radio meter used is an

(361)

econo m ic Soumi-Ku hn radiom eter a nd h as two
indepe ndent su rfaces. Two rod th ermi stors a ttached to
th in a lu mi nised foils on ei ther s ide of a n ex pa nde d
pol ystyrene head to sense th e equ ilib riu m tem pera ture
arising o ut o f the exc hange of radi a nt energy with th e
surro u ndi ng by the aluminium fo ils. Ba lloon borne
measurem ents of the radiation field a re being made
regu larly at Pu ne since 1963. The dat a up 10 1969 have
bee n publ ish ed by Srivasta va a nd Srinivasa n (1969.
1971). Bhagwat (1990) studied th e rad ia nt energy
across the -tropopause for two years. The radio me ter­
sonde dat a obtai ned at Pune over the eight year pe riod.
1978-1985 ha ve bee n analysed. T he measureme nts
obtained when the so ndes reached suffic ie ntly high
level s well beyond the tropopa use a rc on ly chosen
an d studie d.

If E,st rep tesen lS the radianl energy reaching th e
bottom laye r o f the tropopa use from the troposp here
and EI~ is Ihe radiant energy emitted into th e
troposp here by the bottom la yer. PIB= £lBt-EI~

gives the net radia n t energy a l the bOllom bou nda ry o f
Ihe tropopause. Simila rly E·IT= El1t -EI1~ gives the n et
rad ia nt energy a t the top o f the tro popau se layer.
where. subscript 1"sta nds for the lop bounJary. Eli is
the energy en tering into the Iropopa ues. being the su m
of ElBt a nd Err l . £ /, is the energ y exiting out of the
tropopause given as the sum of £/~ a nd £ /Tt. T he
















