
Movsom, (1979). 30. 4. 439·{48

,

•

551.583 .7 634.0 .1

Role of tree-ring analysis and related studies 10

palaeoclimatology : Preliminary survey and scope
for Indian region

58 (54)

GOVIXf) B. PA1"I'

Indian Institute oj Tropical Meleorology, Pune

(RecNI'rd .J November 1978)

ARSTRACf: !h~ s~bjcct of palaecclim at .logy and .varit?u~ method s ~r p~lacocli":Jalotogica l research are in­
troduced asa multl~lsclphnary approach.Themethods of inferingclirnatclogical information from thetree-ring analy­
sisandrelated studies alongwithrelevantdetail, of sample collect ion and limitationsof the method arediscussed. Cur­
rent Matus of research indendroclimatology is reviewedand importanttechniquesaresummarised. Available literature
relatingto.&rowth.ringstudies.for Indian tree" .iss ll~cyed and importantfindings and limitations relevant to planning
andestabli shment of dendrocli matic research inlndia are discussed. The scope and importance ofdendroclimat ic re­
search in !n~ia .in the lightof cxi..tins: info~ma tinn ~ nd a comple~ relationshipof.tropicalclimate with thetree-growth
characteristics 15 presented.Thetrees of Pinus family such as Chlr andotherconifers along the Himalayan snowline
and sub-Himalayan mountains with relatively prominent ring-structure arc believed to show a signif icant response
to temperature andsnowfall. Maintenance of'fav...curable ~ater balanc:e throughout the yea r forthe trees in the regions
of scanty rain fall and occasional droughts IS essential for their prope r growth. Study of the Interaction he­
tween. various climatic factorsduringthe growing season an~ possibleeffectsof previous seasons on tree growth is
essential for orchardowners and forest planners In these regions.Therefore.the urgent need for an intensive study
ofresponse ofcertain tree species insemi-arid tropical region s of India to rainfall, in particular the instancesof severe
droughts. is recommended. The optimum wa ter balance requirements of plantcommunitiescan beestimated on the
basis of the statistical relationship betweenthegrowth parametersand theseasonal rainfall amounts. A comparison
of growth parametersof trees fromreserve forests and largely inhabitedregionsof similarclimaticzones may bring
out muchdemanded information about the role of forests on the ecological balance.

to global as well as local phenomena. The complexi­
ty of research in Palaeoelimatology is further in­
creased by the multidisciplinary approach essent ial
for collection and analysis of these evidences. Some
of the important disciplines, which provide valu­
able information to Palaeoclimatologist are the
historical and archaeological studies, study of tree.
rings. vegetation and animal zones from living and
fossil sources ; geomorphological studies of river
basins. sand dunes and soil characteristics;' geologi­
cal. chemical and radioisotope and pollen grain
analysis of lake and deep sea sediments, glaciers
and fossil samples.

J. Introduction

The knowledge of past climate and its future pro­
jections arc vital for prope r plann ing of human and
natural resources. In an agriculture based economy,
where the production of food, fodder and raw mat­
erial for man)" industries largely depend s on the
timely oecurrence of seasonal rains; the under­
standing of past climatic events is vital for the assess­
ment of unfavourable climatic conditions and their
future likelihood. Climate and climatic changes
have their impact on wide spectrum of activities
involving the flora and fauna on the earth. The
extent of these changes may vary from time to time
and place to place and their impact on some occas-
ions may appear as a calamity and on others as a \ One of the important problems in Palaeoelima-
gradual change to which the earth and life can adapt tology is to know with certainity that how old a part.
itself Prediction of future course ofclimate is possi- icular sample is. Tn India the first definite dale falls
bleonlyif the processes bringingabout thesechanges around 300 R.C. and even during the historical
are well understood and verified in relation to past periods definite documented dales are not avail.
evidences whose permanent records are manifested able for certain periods. In Egypt and Mesopotamia
in nature's own laboratory. Study of past climate the historica l chro nology can be built up to third
on the basis ofevidences left behind by nature on the millennium B.C. but in India the period is obscure
surface of the ear th or buried deep into the earth/ unl~ss the records of Indus civilization are reliably
ocean surface is known as Palaeoclimatology. Pala- deciphered, Than ks to the modern advances in
coclimatological evidences date back to the periods physical sciences and technology that there are
of early interaction of eart h-ocean-atmosphere methods available for datin g the past based on the
system and are available in numerous forms. These rad ioactive decay of some natural isotopes. Fo r
evidences may relate to the periods as old as the early e~ample, the int~rac~ion of high energy cosmic rays
geological times and as young as the documented WIth .atmospheTl.c .notrogen produces a very small
historical records. On spat ial scale these may relate fraction of radi oisotope of carbon (C") which
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