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Model evolution of the middle atmospheric palaeoenvironments
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A UST RACT. 11:1: core air ana lysis has indicated a significant variation in the atmospheric contents of the
greenhouse gases CO! . CII I anti N!O from the last icc age to the present period . This may have contributed in altering
the vertica l distri bution of temperatu re and composition of the atmosphere about which nol much information is
available. The two dimclIsinna l interactive model of radiation . dynamics and chemistry has been used to reconstruct the
annua I vertical d islIihu lion of thermal structure and trace gas conce ntra tions of the middle atmosphere for the periods
extending from last icc age to the present. For this purpose. icc con: air data of the above mentioned forcing parame ters
are use-d as input to the model for differen t time frames including Mou"".k r Maximum. Roman maxi mum. pre- industrial
period and the last glacial period . Model resu lts show that the considerable reduction in the greenhouse gas con tent for
the- Last icc age has resulted in coo ling of troposp here and a .... arming by abo ut 10 10 IS· K in the upper stratosphere as
compared to present. The variation in temperatu re is closely related with the water vapour con tent. The percentage
change in ozone conccmrauoo for the l;Ist glacial period is 10 a maximum of SO% near the poles in the upper stratosphere
and about IO"}. in the tropics. A significant decrease in the hydroxyl content in the last icc age must have contributed in
increasing the OLOne content above 30 km . However. the tolal integrated 0711lle content appears to show marginal
...·ariatiuns from lasl icc age to the present due 10 se 'v'cral counter-bakmcing c:ffecls.
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I. Int roduction

Global climatc has been a kcy factor (0 influcnce the
regional chan ges. Howcver. until earl y eighties. there
were uncertaintics about both thc causes of the global
climate change and the regional interconnecli ons among
key paramelers of the gloha I climate system. Climate
models were not developed enough to test the potential
impact of lhese and olher faclor s. COH MAP (Cooperative
Holocene Mapping Projcc l) rese'''chers have initialed to
system aticall y assemble data that provide geo logical
records of spatia I and tempora l changes in climate
(COHMAP. 1988) aod lat er used general circulation
models to identify and evaluate causes and mechan ism of
climatic chan ge. Thereafter. the cvoluti on of climat e
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system components such as temperature. radiative flux
and circulation for Ihe palaeoclimate ice age eras havc
been slud ied extensively both by observations and
lheoretical modelling (Cro wley and North . 1991 and
reference therein ). Compari sons of reconstructed
palaeoclimates wilh model simulations providc a vital clue
to evaluate mechani sms of clima te change . These da ta
also allow us to test the sensitivity of models for
simulating lhe differenl type of climates of the past.

Ice-core observations have demonstrated large
environmental <:hanges for (he Last Glacial Max imum as
compared lO present conditions and a marked
CO, dep1clion (Delmas. 1993). Some lilerature is also
available about ozone content in the oxygen poor earth' s
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