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Extended Abstract

1. Introduction

Rangelands play a vital role in global carbon, water, and nutrient cycles, providing environmental
benefits and supporting the livelihoods of over 1.3 billion people, particularly those with low incomes.
Models have been developed to address the challenge of modeling ecosystem changes in rangelands,
enabling predictions of aboveground cover and long-term plant production. These predictions guide
improvements in arid areas based on future climate conditions. This study's main aim was to map the
canopy cover (CC) and the aboveground net primary production (ANPP) of plant life forms by the
independent factor of physiographic in the rangelands of Ardabil province. In this regard, in addition to
the benefits of the model, such as saving time, cost, and labor and being non-destructive, it is possible
to predict and implement appropriate management for rangelands. Therefore, because rangelands will
be affected by environmental factors, it will be necessary to predict the canopy cover and primary
production of the aboveground to face the tensions and manage the carbon balance state and the
balance between the supply and demand of rangeland products. Also, the practical goal of the study
was to obtain a model for predicting the primary production of the canopy cover of vegetation and total
forms by the canopy cover so that by measuring the canopy cover, an accurate estimate of the primary
production of the aboveground can be obtained and can be used an alternative way to destructive,
expensive and time-consuming method of cutting and weighing.

2. Materials and Methods

First, according to plant types and environmental factors, sampling was taken at the peak stage of plant
growth from 2016 to 2020 using 1-sqm plots. According to the access road, sampling sites were
determined throughout the rangelands of Ardabil province. In each sampling site, three transects with a
distance of 50 meters from each other, where the location of the first transect was random, then the
subsequent transects were systematically placed in the direction perpendicular to the slope of the domain
at the level of representative areas. Along each transect, 10 plots of 1 sgm (30 plots in each site) were
established with 10-meter spatial intervals, and the percentage of canopy cover of vegetative forms (grass,
broadleaf grasses, and shrubs) was estimated using the plot and the primary production of the
aboveground through the cutting and weighing method. Maps of elevation, slope, geographical directions,
and topographic wetness index were prepared, and the required information was extracted for each of the
locations of the sampling plots. The topography wetness index was prepared. Areas with low topographic
wetness index values indicate small basins and steep slopes or hills (low moisture accumulation), and
areas with high values of this index indicate large basins and gentle slopes or plains. The correlation
between dependent and independent variables was used to determine the most effective environmental
factor in the changes in plant parameters. A linear regression equation was used for modeling by the most
effective factor, and the maps were simulated. RMSE also calculated the accuracy of the equations. Then,
the correlation between CC and ANPP of life forms and the total was obtained.

3. Results and Discussion

The results of the correlation between each of the low and high parameters (elevation, slope, direction,
topographic wetness index) with canopy cover and the primary production of the above-ground
vegetation and total vegetation forms showed that the elevation factor had the highest correlation between
independent parameters. Therefore, this factor was used for modeling in the linear regression equation.
The modeling results of the equations show that the canopy cover of grass for the rangelands of Ardabil
province ranges from 5 to 27%, for broadleaf grasses from 12 to 28%, for shrubs from 2 to 15%, and for
the total canopy cover from 18 to 85%. Also, the range of changes for the primary production of
grasslands is between 14 and 930 kg per hectare; for grasses is between 88 and 875 kg per hectare; for
shrubs is between 12 and 345 kg per hectare; and for the primary production of the total above-ground is
between 130 and 2787 kg per hectare.

4. Conclusions

According to the modeled maps, it was observed that the most canopy cover and the primary production
of the above ground, each vegetative form and total forms, were located in high altitude areas. For
example, the highest value of the mentioned parameters was found in the rangelands of Sablan with an
altitude of more than 2500 (east of the province) and the lowest in the rangelands of Parsabad and
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Bilesvar (north of the province). Finally, the prediction equations of the primary production of the above-
ground cover were prepared by the canopy cover data. This means that in the coming years, by measuring
and having only the canopy cover factor and the equations presented in this study, it is possible to obtain
the most accurate estimate of the primary production of each vegetative and total forms, which saves time
and money and prevents using destructive cutting and weighing methods. In the present study, modeling
the canopy cover and the primary production of the above-ground cover of each vegetative form and total
vegetative forms by the elevation factor was done only for one year, and the results had an acceptable
accuracy. However, to achieve better management, the prediction of the parameters mentioned for the
coming years will also be needed, which will be addressed by climatic factors in the next studies. Also,
modeling was done for the entire rangelands of the province with only one model for each parameter. In
the next studies, the modeling will be done in the form of ecological zoning of the rangelands of the
province. It will be compared with the results of the present study to introduce the best method for
modeling. Predicting the studied parameters will be necessary to manage the balance between the supply
and demand of rangeland products.
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