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1. Radiation use efficiency under optimal growth conditions
2. Extinction coefficient for photosyntheticaly active radiation
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Parameterization and Evaluation of the SSM-iCrop2 Model for Predicting
Rangeland Forage Production (Case Study: Middle Alborz Mountainous Regions)

M. Parsa'*, H.Barani?, A. Bahremand?®, A. Soltani* and H. Ghelichnia®
Received: 2026/06/15 Accepted: 2026/08/03

Climate change is one of the biggest challenges that humanity has faced in the 21st century because it can
have severe impacts on water resources, agriculture, energy, tourism, and even human bioclimate. One of
the appropriate tools for estimating rangeland production based on climate data is simulation models. Since
vegetation, as one of the important components of natural ecosystems, is highly influenced by climate,
many indicators and models have been presented regarding the relationship between climate and vegetation
that can better describe the existing relationships and mutual effects. This study aimed to determine the
parameters affecting rangeland plant production in the mountainous areas of the Middle Alborz and to
assess the impact of climate change using the LARS WG6 climate model and the SSM-iCrop2 model in the
regions (Plor, Raineh, Kangar Chal, and Poshtkooh). In this study, statistical data from the Abali synoptic
meteorological station since (1983) and Kiasar since (2002) of Mazandaran province were collected for
a 15-year period and the data (minimum temperature, maximum temperature, rainfall and daily solar
radiation) were entered into the SSM-iCrop2 model to estimate dry matter production. Next, the output of
the GCM climate change model in the study areas was evaluated using the downscaled LARS-WG6 model
and considering the RCP4/5 and RCP8/5 climate change scenarios. In the SSM-iCrop2 production model,
production and phenology parameters were calculated and then estimated by applying the two CSIRO-
MK36 and IPSL-CM5A-MR climate change scenarios. According to the model outputs, in both RCP4/5
and RCP8/5 scenarios, maximum and minimum temperatures and precipitation will increase in both the
periods 2040-2021 and 2041-2060. The rainfall, maximum and minimum temperatures will increase by
0.91-0.97%, 1.7-2.2% and 1.56-1.88°C for Abali station respectively and by 0.87-0.96%, 1.72-2.18%
and 1.62-1.89°C for Kiasar station respectively compared to the base period. The production assessment
showed that the root mean square error for dry matter production was 22 g/m?2, which is equivalent to 21%
of the total observed dry matter average and the coefficient of variation was 20%, which indicated that
the simulation using the SSM-iCrop2 model was satisfactory and the parameters and model efficiency in
predicting the growth and production of rangeland plants were acceptable. Considering the climate change
scenarios for the near future (2021-2040) and the distant future (2041-2060) in all four study sites, the
length of the growing season will decrease and rangeland production will increase.

Keywords: Production forecast, Temperature change, Growing season length, Climate model, Crop
production estimation model

1- PhD in Rangeland Science, Gorgan University of Agricultural Sciences and Natural Resources, Gorgan, Iran.

2- Department of Rangeland Management, Faculty of Rangeland and Watershed Management, Gorgan University of Agricultural Sciences and
Natural Resources, Gorgan, Iran.

3- Department of Watershed Management, Faculty of Rangeland and Watershed Management, University of Agricultural Sciences and Natural
Resources, Gorgan, Iran

4- Department of Agriculture, Faculty of Agricultural Plant products, Gorgan University of Agricultural Sciences and Natural Resources,
Gorgan, Iran

5- Forest and Rangeland Research Department, Mazandaran Agricultural and Natural Resources Research and Education Center. Research
Organization, Sari, Iran

Extension and Development of

Watershed Management 2 Vol. 14, No. 53, Summer 2026



	_Hlk141298346
	_Hlk145253313
	_Hlk145266140
	_Hlk152064809

