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ABSTRACT

Intensive agriculture and overgrazing have reduced the fertility of agricultural lands, reduced the
quality of pastures and degraded the environment. The occurrence of frequent droughts, declining
groundwater levels, reduced soil fertility, and degraded rangeland quality have increased the
vulnerability of the agricultural and livestock production sectors in this county. Therefore, this
study was aimed at investigating the ecological potential of the region for the continuation and
development of agricultural and rangeland management activities. Using the variables of altitude,
geographical direction, slope, vegetation, climate, soil texture, soil drainage, soil fertility, soil
erodibility, and water level, suitable areas for agricultural and livestock rearing activities were
identified. Finally, weighted linear combination (WLC) and ordered weighted averaging (OWA)
models were applied to identify the ecological potential of Firouzabad county for agricultural and
rangeland management activities. Findings revealed that only a limited part of the lands were
suitable for agriculture and livestock rearing. According to the WLC and OWA models, 28.7%
and 12.6% of the areas had a moderate capacity for agriculture, horticulture, and rangeland
management, respectively. However, 71.1 and 84.6% of the Firouzabad lands had poor or no
capacity for agricultural and livestock rearing activities. Based on the findings, development of
intensive agriculture should be avoided. Also, in areas with moderate ecological potential,
intermittent cultivation of agricultural products, expansion of gardens and rational development of
rangeland activities should be considered. Also, irrigated agriculture should be avoided in areas
with weak ecological potential, and rangeland management should be practiced.

© the Author(s).

Publisher: University of Sistan and Baluchestan

Extended Abstract

1. Introduction

Population growth, rapid urbanization, land use
change, climate change, agricultural modernization,
intensive  agriculture, and overgrazing have
exacerbated environmental crises such as the drying
up of some surface water resources, declining
quantity and quality of groundwaters, decreasing
fertility of agricultural lands, decreasing pasture

quality, increasing erosion, decreasing biological
diversity, expanding deserts, and decreasing the
ecological potential of natural resources.
Considering that the reduction of precipitation and
depletion of water resources will continue in the
future, the ecological potential of the regions for the
continuation and development of agricultural and
rangeland management activities should be
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investigated. Assessing ecological capability has the
potential to reduce environmental degradation while
also facilitating the wise and sustainable use of
natural resources. However, to the best of our
knowledge, the ecological potential of agricultural
lands and pastures in Firozabad County, Fars
Province, has not been investigated yet. Meanwhile,
the economy of this county is heavily reliant on
agriculture and livestock production.

Various methods have been developed for assessing
the ecological potential of the natural environment
for the continuation and development of agricultural
activities, including hierarchical analysis, fuzzy
hierarchical analysis, multi-criteria evaluation, and
remote sensing. Also, various models have been
applied to assess the ecological capability, such as
Makhdoom’s ecological model, the FAO’s
ecological model, and the Moran index. Using the
multi-criteria evaluation method, this study was
aimed at investigating the ecological potential of
Firouzabad County for the continuation and
development of agricultural and rangeland
management activities.

2. Methods and Materials

To evaluate the ecological potential of Firouzabad
County for the continuation and development of
agricultural and livestock rearing activities, three
steps were followed, including: 1) creating a spatial
database; 2) identifying ecological sub-criteria and
preparing thematic maps; and 3) standardizing sub-
criteria  and using multi-criteria  evaluation
techniques. Initially, a spatial database was
developed. After that, ecological data sets including
altitude, geographical direction, slope, vegetation,
climate, soil texture, soil drainage, soil fertility, soil
erodibility, and water level were collected. Since
the variables contained incommensurate data, all
data were standardized onto a uniform scale. The
data were standardized onto a uniform 0-255 scale
using fuzzy proportional functions. Also, the
weights of the criteria were estimated by the
analytical hierarchical process (AHP). For this
purpose, a pairwise comparison was performed by
eight experts using a 9-point scale. After that, the
final weights of the layers were calculated in the

Expert Choice software. Finally, weighted linear
combination (WLC) and ordered weighted
averaging (OWA) models were applied to identify
the ecological potential of Firouzabad County for
agricultural and rangeland management activities.

3. Results and Discussion

According to the WLC model, only 0.2% of lands
were suitable for agriculture. Also, 28.7% of the
area had a moderate capability for agriculture,
horticulture, and rangeland management. In such
areas, crops should be cultivated alternately. On the
other hand, 50.6% of the Firouzabad lands had poor
capability. These lands have a low potential for the
development of the agriculture sector, mainly
because of soil salinity or alkalinity and unfavorable
climatic conditions. Furthermore, 20.5% of the
areas lacked the ecological capability to support
agricultural and livestock rearing activities. These
lands can only be used for wildlife protection.
However, 38.4% and 86.9% of lands that had poor
or no capability for agriculture are currently
dedicated to agriculture, horticulture, and rangeland
management.

Based on the OWA maodel, 2.8% of areas had a high
ecological potential for agriculture. In comparison
to the WLC model, OWA recognized more suitable
lands for agriculture and livestock production.
However, the share of lands appropriate for the
continuation or development of agriculture is still
limited. Furthermore, 12.6% of the lands had a
moderate capability to carry out agricultural
activities. Continuous cultivation of irrigated crops
in these areas will significantly reduce the
agricultural yield. However, these lands have a high
capability for livestock rearing and rain-fed
farming. On the other hand, 14.8% of the lands had
a poor capability for agriculture and livestock
production. Moreover, 69.8% of the lands were
classified as non-suitable areas for agriculture and
pasture management. These lands can only be used
for wildlife protection. It is worth noting that 40.3%
and 73.8% of the areas located in non-susceptible or
poor ecological areas are dedicated to agricultural
and livestock rearing activities, respectively.
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4. Conclusion

By adopting multi-criteria evaluation methods (i.e.,
WLC and OWA), this research aimed to determine
the ecological capability of Firouzabad County for
the continuation and development of agricultural
and livestock management activities. The findings
illustrated that this county lacks the necessary
ecological potential for regular and intensive
agriculture. Therefore, ecological capability should
be considered in determining crop patterns, and the
development of intensive agriculture should be
avoided. In areas with moderate ecological
capability (i.e., a limited part of the Firouzabad
lands), intermittent cultivation of agricultural
products is possible. However, it is necessary to
adopt crop rotation, leave parts of the land fallow,
cultivate soil-nourishing products, and also manage
irrigation water properly by applying improved
irrigation systems. These strategies not only
increase the economic efficiency of agricultural
lands but also increase the ecological capability of
the lands. Also, in areas with moderate ecological
potential, expansion of gardens (especially planting
of drought-resistant species) as well as rational
development of rangeland activities are
recommended.

The findings revealed that some areas of Firouzabad
County are only suitable for rainfed farming and
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