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Research Article
The purpose of determining suitable activity territories is that each territory, according to
Received: its merits and advantages and within the framework of macro-territorial policies, plays a
2R8/08./2%24 ised form: specialized role in several fields of economic activities and interacts with other regions
1;%62')'2602%” revised form: based on that. Therefore, in this study, it has been tried to use three groups of indicators,
Accepted: including climate (rainfall and percentage of evaporation and transpiration to total annual
12/05/2025 precipitation), water (renewable water status per capita) and livestock-pasture (the ratio
Publisher online: of existing livestock to permitted livestock and capacity Pasture ecology) to determine
15/05/2025 suitable areas for pasture and light livestock breeding in Razavi Khorasan. For this
purpose, their data for 33 cities of the province were prepared and prioritized with the
help of one of the multi-criteria decision-making methods, i.e. Fuzzy TOPSIS, and then
based on that, the suitable territories for the development of light livestock activities
were determined by the cities. In terms of the type of goal, the current research is among
applied researches and in terms of the type of method, it is classified as descriptive-
survey research. The studied statistical population included 20 experts in the fields of
agriculture, grazing and light livestock breeding in Razavi Khorasan province in 1401.
The results of the study showed that the cities of Chenaran, Khoshab, Torbat Heydarieh,
Saleh Abad, Kohsorkh, Sarkhs and Qochan are suitable areas for the continuation of light
livestock breeding in the province. Therefore, in order to continue this activity in the
coming years, although it is a necessary condition to reduce the number of livestock
within the permissible limits and to carry out grazing projects to improve and strengthen
the pastures, taking into account the water that can be programmed for agriculture, but
the sufficient condition is to reduce the dependence of livestock on pastures. It happens
only through breeding and moving from traditional animal husbandry to industrial
Keywords: finimal _husbandry. A_s a result, even thpl_Jgh the cost of maintaining light Ii\_/estock in an
Land Use, Grazing, Ecological |ndu§tr|al way is high, but_the_condltlon of the pastures, water and cllmgte of the
Power, Fuzzy Topsis. province makes the ranchers inevitably move towards industrial livestock farming.
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Extended Abstract

Introduction

To achieve sustainable development, production activities must align with the land's capabilities. Determining
suitable areas for each activity using ecological and economic indicators enables smart resource utilization.
Assessing environmental capacity is crucial, as mismanaged activities lead to degradation. Small ruminants
(sheep and goats) play a key role in food security, contributing 35.5% of Iran's red meat production. Khorasan
Razavi Province accounts for 18.5% of national small ruminant meat output but faces pasture degradation due
to overgrazing. This study employed climatic (precipitation, evapotranspiration), water (per capita renewable
water), and rangeland (livestock carrying capacity, ecological potential) criteria. Using the Fuzzy TOPSIS
method, researchers prioritized suitable zones for small ruminant husbandry across the province's 33 counties.
The findings provide guidance for sustainable livestock development based on regional ecological capacity.

Study Area

Khorasan Razavi Province is located in northeast of Iran. It shares borders with North Khorasan Province,
South Khorasan Province, Semnan Province, as well as the countries of Afghanistan and Turkmenistan. The
province covers an area of 117,769 square kilometers (7% of Iran's total area), and according to the 2016
census, its population was approximately 6,434,501. Around 49.2% of the province consists of mountainous
regions, while the rest is made up of plains. Khorasan Razavi is divided into 34 counties, 82 districts, 179 rural
districts, and 96 cities.

Material and Methods

This study presents an applied descriptive-survey research aimed at identifying suitable areas for rangeland
management and small livestock farming in Razavi Khorasan Province. The statistical population consisted of
20 experts in agriculture, rangeland management, and animal husbandry. The fuzzy Delphi method was
employed to identify and screen key influential factors.

Four main indicators were identified:

1) Climate: Ratio of evapotranspiration to annual precipitation

2) Water: Renewable water resources per capita

3) Livestock: Ratio of existing livestock to permitted capacity

4) Ecological potential of rangelands

The ecological potential of rangelands was evaluated using Multi-Criteria Evaluation (MCE) combining AHP
and GIS techniques. Subsequently, the fuzzy TOPSIS method was applied to prioritize 33 counties in the
province based on these indicators. This involved creating and normalizing a fuzzy decision matrix, calculating
distances from positive and negative ideal solutions, and final ranking using the Closeness Coefficient. Results
demonstrated that climatic and water resource indicators played decisive roles in identifying suitable areas. The
ecological potential assessment classified counties into five suitability levels. By integrating fuzzy methods and
multi-criteria decision-making techniques, this research provides a scientific framework for sustainable
rangeland management and livestock development planning.

Result and Discussion

In Khorasan Razavi Province, assessing land suitability for activities such as small livestock farming is
essential. After evaluation, four key indicators (ecological capacity, renewable water, evaporation-to-
precipitation ratio, and livestock-to-permitted livestock ratio) were confirmed. The results show that in most
counties, livestock numbers exceed pasture capacity (average ratio of 2.18), particularly in Joghatai,
Khalilabad, and Zaveh. This situation leads to pasture degradation and a decline in vegetation and soil quality.
Only Bajestan and Gonabad are in better condition. Continuing this trend will further strain natural resources.
Using the AHP method and GIS, the factors influencing rangeland suitability in Razavi Khorasan Province
were weighted. The most important criteria included rangeland density (0.237), rangeland quality (0.193),
erosion (0.111), and distance from water sources (0.107). The results showed that only 38.4 hectares of
rangelands had high suitability and 58.1 hectares had moderate suitability, while 934.8 hectares were
unsuitable. Factors such as low rainfall (150-186 mm), severe erosion, shallow soil depth, and sparse
vegetation cover—particularly in southern and western counties (e.g., Khaf, Bajestan, and Gonabad)—
contributed to their low suitability. In contrast, northern and central counties (e.g., Quchan, Mashhad, and
Chenaran) were more suitable due to better water access and vegetation. Additionally, the presence of 30 wind
erosion hotspots, especially in the west and southwest, further reduced rangeland suitability in those areas.
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Climate change has the greatest impact on rangelands, leading to biodiversity loss in high-altitude areas and
degradation in lowland regions. Two key climate indicators affecting rangelands are:

1. Precipitation: Annual rainfall in Khorasan Razavi Province has decreased by 18.38 mm per decade,
particularly in the southern and northern regions. Reduced rainfall lowers forage production and rangeland density.

2. Evapotranspiration (PET): PET in the province ranges between 41.8-54.8 mm, increasing from north to
south, indicating higher aridity in southern areas.

3-Renewable Water Resources: The province faces absolute water scarcity. Some counties (e.g., Kalat, Jovein)
fare better, while others (e.g., Mashhad, Sabzevar) suffer severe shortages. Water availability is critical for
sustainable livestock grazing and rangeland management.

Based on the fuzzy TOPSIS method, the counties of Razavi Khorasan Province were prioritized in terms of
suitability for light livestock breeding as follows:

Suitable Areas: Chenaran, Khoshab, Torbat-e Heydarieh, Salehabad, Kuhsorkh, Sarakhs, and Quchan.

Areas with Limitations: Eastern Dargaz, northern and northwestern Kalat, Torgabeh-Shandiz, Fariman,
Firuzeh, Golbahar, Mashhad, Neyshabur, Sheshtamad, and Mahvelat.

Areas Requiring Rapid Improvement: Zaveh, Joghatai, Joveyn, Torbat-e Jam, Khalilabad, Davarzan, Sabzevar,
Roshtkhar, Bajestan, Gonabad, Bardaskan, Zaveh, Bakharz, Taybad, Khaf, and Kashmar. In these regions,
replacing traditional livestock farming with industrial methods, breed improvement, and rangeland
management projects are essential to enhance pasture conditions.

Conclusion

This study evaluates suitable areas for rangeland management and small livestock farming in Razavi Khorasan
Province based on ecological indicators such as water resources, temperature, precipitation, evaporation,
drought conditions, and current livestock numbers. Findings indicate that the western, southeastern, and
southwestern regions of the province—including counties like Khalilabad, Sabzevar, Gonabad, and Khaf—are
highly vulnerable due to decreased rainfall, sparse vegetation cover, rising temperatures, and severe soil
erosion. As a result, reduced livestock activity in these areas is inevitable. In contrast, counties such as
Chenaran, Quchan, and Torbat-e Heydarieh offer more favorable conditions for livestock farming due to higher
precipitation levels, moderately dense rangelands, and lower erosion rates. However, these regions also face
growing threats from rising temperatures, water scarcity, and excessive livestock numbers. To sustain
rangeland-based livestock farming, essential measures include reducing herd sizes to permitted levels,
implementing rangeland restoration programs, and decreasing reliance on natural pastures through breed
improvement and a shift toward industrial livestock production—despite higher costs. Additionally, controlled
grazing and strict monitoring of rangeland permits are critical to preventing further degradation of vegetation
cover. Ultimately, transitioning from traditional to industrial livestock farming and adopting sustainable
rangeland management practices are vital for the sector's long-term viability.

Key words: Land Use, Grazing, Ecological Power, Fuzzy Topsis.
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