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Abstract

Net primary production is a sensitive index to changes in climatic factors and human activities.
The present study was conducted with the aim of quantitatively evaluating the relative role of
climate change and human activities on the development of desertification in Torbat Heydarieh
and Bojnoord based on the spatio-temporal variations of net primary production. First, primary
net production was estimated by ground measurement. Subsequently, it was simulated using the
CASA model in statistical period between 1986 and 2017. Six scenarios were designed to
determine the relative role of climate change and human activities in the expansion or inversion
of desertification. The results of the research showed that net primary production has declined
over the 31-year period and that the trend in its changes is negative. An examination of different
desertification scenarios showed that the city of Bojnord is under the scenario of expansion of
desertification due to climate change, and Torbet Heydarieh city is under the scenario of
desertification expansion due to the interaction between climate change and human activities.
Based on this, the trend of changes in actual and potential primary net production in Bojnord and
Torbat Heydarieh cities was negative and its intensity was classified in the low to medium decline
category. Also, the slope trend of changes in primary net production caused by human activities
in Torbat Heydarieh city was positive and in the low to medium increase class, and in Bojnord
city, it was negative and in the low decrease class.The study of the development or return of
desertification scenarios showed that 61.23% of the total area of the study area was affected by
the expansion and development of desertification due to the impacts of climatic factors, and
38.77% of those affected by the interaction of climatic factors and human activities in expansion
of desertification.
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