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The achievement of sustainable rangeland management depends on addressing the socio-
economic issues of rangeland users, particularly securing their livelihoods. This study
aimed to determine the minimum rangeland area required for a sustainable livelihood
under different rangeland and climatic conditions by examining four regions with two
rangeland conditions—good and poor—Ilocated in steppe and semi-steppe vegetation
zones. Annual forage production was estimated using a double sampling method. The
socio-economic information of the statistical population was collected through
interviews and the Statistical Center of Iran and Statistical Yearbooks. Rangeland related
expenses and incomes of rangeland users were calculated. By examining the costs and
incomes, minimum rangeland area was determined in such a way that it can provide the
household expenses according to the level of livelihood. Based on the results minimum
rangeland area for a sustainable livelihood each household, respectively, in poor
rangeland situations; in steppe and semi-steppe rangelands with the area of 932 and 830
hectares, it had the highest amount and in semi-steppe rangelands with a good condition,
the area of 81 hectares had the lowest amount in a 100-day grazing season. In general,
the rangeland condition and climate affect the economic area of the rangeland for each
household. These findings could help rangeland policy makers in recognizing and
solving the socio-economic issues of rangeland users. It is suggested that, within a
comprehensive study framework, the minimum economic level of the country’s
rangelands- under different rangeland conditions and across various climates- be
determined. This economic level should then be incorporated into macro-level planning
to ensure sustainable rangeland management.

Cite this article: Nazari Chaleshtori, D., Tahmasebi, P., Naghipour, A.A., Khedrigharibvand, H. (2025). The Minimum Rangeland Area Required
for a Sustainable Livelihood under Different Rangeland and climatic conditions. Journal of Range & Watershed

Management,

78 @), 433-450.

DOI: http//doi.org/10.22059/jrwm.2025.391582.1814

@ ® @ © The Author(s).

Publisher: University of Tehran Press



mailto:pejman.tahmasebi@sku.ac.ir
mailto:pejman.tahmasebi@sku.ac.ir
https://orcid.org/0000-0003-4315-6251

£ve Journal of Range & Watershed Management, 87 (4), 2025

EXTENDED ABSTRACT

Introduction: The livelihoods of rangeland users are closely tied to the amount of forage production and the overall
area of rangelands. Their strong dependence on natural resources makes them highly vulnerable to changes in
rangeland productivity, underscoring the need for livelihood strategies that are aligned with both ecological and
economic conditions. In many cases, the allocated rangeland area and the recommended number of livestock units
per hectare are insufficient to meet the basic livelihood needs of pastoral households. However, establishing
economically viable rangeland units could improve the conditions necessary to meet human needs and cover
investment costs. In this context, identifying the minimum economic area for a sustainable livelihood and
sustainable rangeland management while considering the economic and social characteristics of rangeland users in
different regions has become essential. It is particularly important to determine this economic area across diverse
climatic zones, where ecological, economic, and social conditions vary widely. Despite its importance, limited
attention has been given to assessing the minimum viable economic area of rangeland units in relation to their forage
production capacity and the socio-economic status of users. This study aims to address this gap by determining the
minimum rangeland area required for sustainable rangeland management. It does so by integrating data on rangeland
productivity with household- area socio-economic information across different growing regions.

Materials and Methods: The study was conducted in four rangelands—Mouteh, Marjan, Tang-e-sayad, and
Sabzkouh—across Chaharmahal va Bakhtiari and Isfahan provinces. These sites represent dry to semi-humid
climates and include both poor and good rangeland conditions. Climate classification followed De Martonne’s
method. To delineate the boundaries of the customary grazing systems, rangeland audit maps were initially
reviewed. These boundaries were then verified and finalized using satellite imagery (Google Earth) and field
surveys. The classification of rangeland vegetation types was carried out using the physiognomic-floristic approach.
For forage production estimation, vegetation sampling was conducted across various rangeland types. In each
customary rangeland system, seven sampling sites were selected. At each site, three transects were established, and
three plots were placed along each transect. Given the dominance of shrubby vegetation in most of the studied
rangelands, plots measuring 2 X 2 meters were used, which were considered most suitable for this vegetation
structure. Forage production was estimated using the double sampling technique. Rangeland condition was
evaluated based on a modified four-factor method. To calculate household costs, data were compiled from national
statistical sources, including household income and expenditure surveys, annual provincial statistical yearbooks,
and economic reports. In addition, a set of experienced pastoralist households familiar with rangeland-based
livelihoods was selected using a network sampling approach to gather detailed socio-economic information.
Household expenses were converted into the equivalent value of livestock units based on average meat prices and
the typical weight of livestock. Using this information, the number of livestock units required to meet household
living costs was calculated. Finally, by integrating forage production areas, stocking rates, and rangeland condition,
the minimum rangeland area of rangeland necessary for sustaining one household was estimated for each site.

Results and Discussion: In this study, the annual living expenses of a rangeland household consisting of five
members were estimated. For the year 2024, fixed household living expenses were calculated at 4,397,723,000
Rials, while variable expenses—covering seasonal, maintenance, and mobility-related costs—were estimated at
338,500,000 Rials per year. By converting these costs into meat prices, and considering the average live weight of
sheep and goats as well as the market price of one livestock unit (120,000,000 Rials), the minimum number of
livestock units required to meet household subsistence costs was estimated at 65 units. Additionally, the cost
associated with maintaining these 65 livestock units—including feed supplements, veterinary care, and other
livestock related expenses was calculated to be 2,475,826,370 Rials, which equates approximately more than 21
livestock units. Therefore, the total number of livestock units required to cover both household and herd
maintenance costs amounted to 86. When factoring in herd structure, replacement animals, and mortality rates, the
optimum herd size was determined to be 115 livestock units per household. Forage production data varied
considerably across the study sites. The highest usable forage yield was recorded in the good-condition Sabzkouh
rangelands (205 kg/ha), while the lowest was observed in the poor-condition Mouteh rangelands (18 kg/ha). Based
on livestock daily feed requirements, the calculated stocking rates ranged from a maximum of 1.027 animal units
per hectare in Sabzkouh to a minimum of 0.089 in the degraded Mouteh rangelands. The estimated minimum
economic rangeland area required to support a household also varied by site. The largest area was found in the poor-
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condition Mouteh rangelands located in the dry steppe region, requiring 1,292 hectares. This was followed by the
semi-arid, poor-condition Marjan rangelands with 1,150 hectares. Other economic area estimates included: Mouteh
(good condition) at 527 hectares, Marjan (good condition) at 405 hectares, Sabzkouh (poor condition, semi-humid
climate) at 281 hectares, and Tang-e-sayad (poor condition) at 264 hectares. Tang-e-sayad rangelands in good
condition required 127 hectares. The smallest minimum economic area was observed in the good-condition
Sabzkouh rangelands, which required only 112 hectares. These findings demonstrate that the economic viability of
rangeland-based livelihoods is strongly influenced by forage productivity, rangeland condition, and climatic
context. Households operating in poor and dry environments require significantly more land to sustain viable
pastoral systems. This underlines the need for tailored policy approaches and economic planning that reflect local
ecological capacities and socio-economic realities.

Conclusion: This study underscores the critical need to align rangeland utilization with both its ecological carrying
capacity and economic viability. The minimum rangeland area required for a sustainable livelihood based on forage
production and household subsistence requirements—serves as a strategic basis for sustainable rangeland
management. The findings indicate that rangelands in poor condition, particularly those located in arid regions,
require significantly larger areas to support pastoral livelihoods. When grazing exceeds the land’s capacity, it results
in overexploitation and ecological degradation. Conversely, allocating areas below the economic threshold leads to
insufficient household income and intensifies pressure on natural resources. Therefore, defining a minimum
economic unit for rangeland use is essential for effective policy formulation and practical implementation. The
integrated approach employed in this study combining ecological productivity, household economic needs, and
climatic variation provides a comprehensive and applicable framework for future planning. It is recommended that
similar assessments be carried out at the national level to guide land-use policy, improve rangeland allocation, and
inform sustainable development strategies. To enhance resilience and reduce excessive reliance on livestock, future
programs should integrate approaches such as multi-purpose rangeland use, diversified livelihood options, genetic
improvement of livestock, and enrichment of native forage species. These measures can collectively support more
sustainable and adaptive rangeland systems.
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