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Abstract

Introduction: Desertification is a threatening process that causes environmental and socio-
economic damages. This phenomenon has long been a global concern due to land degradation,
reduced biodiversity, lower agricultural yields, and risks to human livelihoods and health. One of
the characteristic signs of this destructive process is the change in vegetation, which is highly
dynamic and influenced by the surrounding environment. Therefore, it is crucial to use dynamic,
straightforward, expressive, and reliable indicators, such as net primary production, to assess the
intensity of desertification and its impacts. Given the significant dynamics of this index, it can
offer a relatively comprehensive model of the potential and intensity of land degradation and
desertification in a specific region. In arid and semi-arid areas, where vegetation is sparse, this
index is more sensitive to changes and serves as a dependable tool that describes a thorough
understanding of the condition of the area.

Data and method: This study was conducted through documentation and a review of research
carried out in global and country scales, Iran. It has analyzed a vast array of international and
national articles on desertification and net primary production.

Results: Net Primary Production (NPP) can serve as a crucial indicator for monitoring and
assessing desertification due to its flexibility in explaining a region’s desertification level.
Additionally, it can uncover the impacts of human activities and climatic changes. The CASA
model is one tool among several methods used to estimate NPP. It has gained widespread
application at various global and regional scales, and its effectiveness is well-established. The
CASA model is suitable and reliable appropriate for NPP estimation, which estimates NPP values
based on remote sensing and meteorological data. This is because NPP is determined by natural
weather factors that vary across regions. Essentially, the CASA model is an ecological model that
depends on the photosynthetic efficiency of the vegetation canopy.

L. Corresponding Author: Morteza Akbari, Associate Professor, Department of Desert Areas
Management, Faculty of Natural Resources and Environment, Ferdowsi University of Mashhad, Mashhad,
Iran. E-mail: m-akabri@um.ac.ir ® Office Tel: (+98) 9155183055, 5138805469
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Conclusion: Desertification poses a serious threat to people’s livelihoods, health, and future.
Therefore, before taking any action to combat it, the situation should be examined and understood
using proven methods. Estimating the net primary production (NPP) index with the CASA
model is a globally recognized approach in this field. However, the research conducted in Iran on
this subject is relatively scarce. For this reason, employing this index to assess the intensity and
monitoring desertification is highly recommended, particularly in Iran, where a significant portion
of the land is arid and semi-arid. The NPP index, as an effective measure, has been widely used
and validated in extensive research around the world.

Keywords: Assessment, Land degradation, Net primary production, Remote sensing, CASA
model
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