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Objective: Climate change, as one of the most significant global challenges, has
extensive impacts on various sectors including agriculture and livestock farming. Iran,
due to its location at latitudes 15-35°N and the irregular spatial and temporal distribution
of precipitation, is among the vulnerable regions to this phenomenon. Livestock farming,
as one of the activities dependent on natural resources, is heavily influenced by climate
change and vegetation cover. The main objective of this research is to analyze and
identify the relationship and impact of climate change on livestock farming changes with
an emphasis on vegetation cover in Chaharmahal and Bakhtiari Province.

Method: In this study, climatic data including precipitation and temperature, NDVI
vegetation index (derived from satellite imagery), and livestock statistics (light and heavy
livestock) of Chaharmahal and Bakhtiari Province were used over a specified time period.
To analyze the trends of vegetation, temperature, and precipitation changes, non-
parametric Mann-Kendall and Sen's slope tests were employed. Additionally, the
relationship between the vegetation index and climatic and human variables was
examined using correlation and regression statistical methods.

Results: The findings of this research revealed that the rangeland vegetation in
Chaharmahal and Bakhtiari Province during the study period was influenced by two
major factors: (1) climate change including reduced effective precipitation and increased
average temperature, which had a direct relationship with the decline in the NDVI
vegetation index; and (2) increasing human pressure including overgrazing, increasing
light livestock population, land use change, and overexploitation of forage. The results of
Mann-Kendall and Sen's slope tests indicated that the trend of vegetation changes was
not significant in many years, but an overall decline is evident in the long term. A
significant correlation was also observed between vegetation decline and increasing
annual temperature and decreasing precipitation.

Conclusions: This study emphasizes the necessity of revising rangeland exploitation
policies, developing climate change adaptation programs, and sustainable management
of natural resources. The decline in vegetation cover combined with increasing livestock
and grazing pressure indicates the ecological instability of the province's rangelands,
which can have serious consequences for the livelihoods of local communities and food
security in the region. It is recommended that effective steps be taken toward adaptation
to climate change and maintaining rangeland sustainability through strategies such as
reducing excess livestock, modifying grazing patterns, developing drought-resistant
forage crops, and raising awareness among herders.
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1. Introduction

Climate change, as a global challenge, has
significantly impacted natural systems and
livelihoods dependent on them, including
livestock farming. Chaharmahal and Bakhtiari
Province, located in Iran's arid belt with
complex topography, has been affected by these
changes. Rangeland vegetation, which
constitutes the main feed for livestock, serves as
a key linkage between climate and livestock
farming. This vegetation is directly influenced
by fluctuations in climatic elements such as
temperature and precipitation, as well as human
pressures like overgrazing. Given the region's
heavy economic dependence on livestock
farming and the lack of dedicated studies in this
province, investigating this issue is of great
importance.  International  studies  have
extensively examined climate change impacts
on livestock farming and vegetation cover.
Research shows that climate change alters
forage production, quality, and rangeland plant

2. Methodology
Chaharmahal and Bakhtiari Province covers

16,421 km?2 in the Zagros mountains, with
Shahrekord as its capital (elevation 2,066 m).
This study utilized data on livestock, vegetation
cover, and land use across the province's
counties, collected through the Provincial
Agricultural Jihad Organization. Climatic data
were  obtained from the  Provincial
Meteorological Organization and NASA.

Data analysis employed statistical methods and
remote sensing techniques. The Mann-Kendall
test and Sen's slope estimator were used to
identify trends in climatic variables

3. Results

EVI values ranged from 0.01 to 0.09, all
within very weak vegetation cover, showing a
severe decline from 0.09 to 0.01 over 24

patterns (Giridhar and Samireddypalle, 2015).
Temperature increases and precipitation
changes affect forage growth, while rising CO2
levels impact plant productivity (Reeves and
Bagne, 2016). Climate change also reduces
forage quality, with decreased crude protein
reported with increasing temperatures (Craine
et al., 2010). Additional impacts include spread
of diseases and reduced genetic diversity of
livestock (Tariku et al., 2024). In Iran, studies
have examined climate-vegetation-livestock
relationships, showing that climatic variables
significantly affect rangeland vegetation
(Fattahi et al.,, 2019; Ghaemi, 2020;
Akbarzadeh et al., 2020). The main objective of
this study is to analyze the impact of climatic
fluctuations on vegetation cover, rangelands,
and consequently livestock farming in
Chaharmahal and Bakhtiari Province.

(temperature and precipitation), vegetation
indices (NDVI and EVI), and livestock data.
Annual precipitation data and MODIS
vegetation production data from 2000 to 2023
were analyzed. EVI and NDVI indices were
calculated using standard formulas. Simple
linear  regression  analyses  examined
relationships between independent variables
(precipitation, temperature, livestock
population) and the dependent variable (NDV1).
All statistical analyses were performed using
Excel and SPSS, while ENVI and ArcGIS were
used for mapping vegetation changes.

years—indicating ecosystem collapse. NDVI
values (0.00 to 0.14) also fell within very weak
vegetation cover, experiencing a 100% decline
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from 0.14 to zero. Correlation analysis revealed
only one significant relationship: very strong
correlation (0.986) between EVI and NDVI. No
significant relationship was found between
climatic variables (temperature and
precipitation) and vegetation indices (P > 0.5
for all cases).

Land use maps from 1993, 2009, and 2016
showed significant expansion of degraded
vegetation cover, particularly in the western

4. Discussion

The findings reveal that the province's
rangelands have experienced significant
vegetation decline and ecological degradation
over two decades due to a combination of
climate change and increasing human pressures.
Climate data showed decreasing annual
precipitation (approximately 25% reduction)
and increasing mean temperature
(approximately 1.8°C increase). However,
contrary to expectations, livestock population
data showed increases in most years, indicating
that human pressure through overexploitation
plays a primary role in ecosystem degradation.

Multivariate regression and path analysis
revealed that human factors account for 80-85%
of rangeland degradation, while direct climate
change contribution is only 15-20%. Spatial
analysis showed significant overlap between
degradation hotspots and high human activity
density areas, with remote areas showing better
health despite similar climatic conditions. The
negative synergy between climate and human
factors creates a vicious cycle: climate change
creates stress conditions making vegetation
more vulnerable to overgrazing, while
degradation intensifies climate change impacts.
This emphasizes the "legacy effect"
phenomenon, where rangelands cannot recover

half where oak forests and rangelands
experienced severe degradation. Human factors
included livestock overpopulation (2.4 million
light livestock), land conversion (37,000
hectares of rangeland converted to dry
farming), and a 650% increase in degraded
areas. High-quality rangelands declined from
21.92% in 1993 to zero in 2016, with annual soil
erosion estimated at 12 million tons and 40%
reduction in water infiltration.

even during favorable climatic periods due to
cumulative human impacts.

5. Conclusion

This study demonstrates that Chaharmahal and
Bakhtiari ~ Province's  rangelands  have
experienced severe ecological degradation over
the past two decades due to a complex
combination of climate change and human
pressures. While climate change (25%
precipitation reduction, 1.8°C temperature
increase) creates vulnerability, human factors—
including overgrazing at 2.5 times ecological
capacity, conversion of 37,000 hectares of
rangeland to dry farming, and a 650% increase
in degraded areas—constitute the primary
drivers of degradation (80-85% contribution).
The complete loss of high-quality rangelands
(from 21.92% in 1993 to zero in 2016), annual
loss of 12 million tons of fertile soil, and 40%
reduction in water infiltration capacity
represent the tangible consequences. While
climate change serves as a contextual factor,
human-induced pressures are the primary
drivers of ecosystem collapse. The negative
synergy  between climate stress and
anthropogenic activities requires
comprehensive interventions.
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Key recommendations include: @
implementing science-based grazing
management plans with livestock numbers
adjusted to actual rangeland capacity; (2)
developing alternative livelihoods such as
ecotourism, sustainable agriculture, and
handicrafts to reduce rangeland dependence; (3)
investing in rangeland restoration through
drought-resistant plant cultivation and water
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N 24 24 24 24
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