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Importance 

Rangelands of Golestan province, Iran due to the geographical location, climate, and 

destruction of these resources as well as drastic land use change from forests, and 

rangelands to agricultural lands, have a high potential of run-off. The Gorganroud 

Watershed is one of the most important and strategic watersheds, covering about half of 

the area of Golestan province. The physical conditions of the Gorganroud Watershed in 

Golestan province, such as mountainous and steep areas, as well as poor land 

management including conversion of rangelands to rainfed lands at a very broad level 

together with plowing on slopes and forest clear cuts have led to the increased run-off, 

soil degradation, and loss of soil fertility. Therefore, in the present study, in order to 

determine the best management of the rangelands, we studied some seniors of rangeland 

improvement using the Soil and Water Assessment Tool (SWAT) in the Gorganroud 

Watershed, Golestan Iran. Calibration and validation of model was performed using 

Sequential Uncertainty Fitting Program (SUFI-2) in the eco-hydrological model SWAT.   

Introduction (Hypothesis and aims) 
 

Hydrological response of a watershed is a comprehensive symbol of environmental 

conditions and characteristics of the basin. Vegetation is one of the main factors in water 

resources status, erosion, and sediment of a watershed. In a natural ecosystem, land use 

and changes in environmental conditions, especially vegetation, affect the hydrological 

responses such as the amount of run-off and floods in a region.   

 

Highlights 

Range management is an important measure in preserving and utilizing the resources 

of a watershed. Range improvement operations cause positive changes in the hydrological 

components via reduced amount of run-off and increase plant evapotranspiration. On  

the other hand, the extent and diversity of watersheds requires the use of simulation  

models. Results of simulating the run-off in the studied hydrometric stations and forage 

production in the studied sub basins showed that this model was run well for the study 

area (P-factor 0.5-0.9; R-factor 0.55-1.5). According to the obtained results, the 

biomechanical scenario was identified as the best one in increasing evapotranspiration and 

water conserve in poor and moderate rangelands.    
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Other Information (including tables and figures) 

As well, four range improvement scenarios (mechanical, biological, biomechanical  

and livestock grazing management) were defined in this study. On average, by  

applying mechanical, biological, biomechanical, and grazing management scenarios 

Evapotranspiration was increased to 2.3%, 12.8%, 15.5% and 2.8%, respectively in 

comparison with control plat Evapotranspiration (without using scenarios). According to 

the obtained results, the biomechanical scenario was identified as the best one increasing 

plant Evapotranspiration and water conserve in poor and moderate rangelands.   

 
Table 1. Results of plant Evapotranspiration under management scenarios.   

 

The percentage of Evapotranspiration increase for each scenarios Control 

Rangeland condition Grazing 

management 

(mm/years) 

Biomechanical 

operation 

(mm/years) 

Biological 

operation 

(mm/years) 

Mechanical 

operation 

(mm/years) 

The average 

Evapotranspiration 

(mm/years) 

0.4% 22.4% 18.8% 2% 250 Poor 

0.8% 9.3% 7% 1.33% 375 Poor- Moderate 

5% 15% 12.9% 4.8% 500 Moderate 

12% - - - 625 Good 

 

 

 
 

Figure 1. The map of plant Evapotranspiration (mm) simulation after management scenarios.   


