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ABSTRACT

As in many developing countries, population growth has placed
increasing pressure on land and water resources in India. The increasing demand
for forest, agricultural products and grazing has resulted in the overuse of existing
land and consequently its degradation. The enormity of the situation is indicated
by the fact that out of 266 million hectares of productive land, about 175 million
hectares (66 per cent) is degraded to a greater or lesser degree. The annual

degradation rate is estimated at around 3.7 million hectares of cropped land.

Besides population build-up, devaluation and discarding of traditional
land management practices and agricultural skills and in particular, adoption of

intensive agriculture has been responsible for land loosing its fertility.

A detailed literature review has been carried out in this thesis to identify
the major factors that degrade land so that suitable steps could be taken to

ameliorate the situation.

The system dynamics methodology has been adopted to capture
quantitativéi& the dynamic inﬁuence of various factors on land degradation. The
system é&ucétxre has been de&eloped using various tools of the SD - causal loops,
flow diagrams and Dynamo equations. The focus of the study has been on
understanding macro-level land degradation related problems which are generated

by the interactions of the four sub-systems of the model viz. population, livestock,
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agriculture and forestry. Some of the important system levels are population,
livestock population, net agricultural land, forest land, land degraded (collectively

and individually due to various factors), nutrient status in soil etc.

The model developed, incorporates the various causal linkages between
land degradation and the factors causing land degradation such as deforestation,
intensive agriculture etc. and translates these into mathematical relations. The
model has been validated against the data for the State of Punjab for the period
1965 to 1990. Various alternative policies which could mitigate the situation have
been formulated and their eﬁicacy has been judged on the basis of their predicted
ability to control land degradation without compromising on agricultural

production.
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