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Title  IRN AP25794147 

«GIS Modeling of Winter Cereal Crop Yields in Southern Regions 

of Kazakhstan Using Remote Sensing Data under Climate Change 

Conditions». 

Relevance The project aims to model and forecast winter cereal crop yields in the 

southern regions of Kazakhstan, with a focus on the Turkestan Region. 

Under increasing climate change and growing weather instability, 

efficient agricultural resource management becomes essential for 

achieving stable high yields and ensuring national food security. 

Integrating key agrometeorological and climatic indicators (thermal 

resources, precipitation, hydrothermal conditions of the growing 

season), crop condition, and field weed infestation through GIS 

modeling creates a comprehensive system to support sustainable 

agricultural development in southern Kazakhstan. 

Objective To develop a GIS model for predicting winter cereal crop yields in the 

Turkestan Region, considering agrometeorological conditions, 

deviations from climatic norms, crop status, and weed infestation levels, 

based on satellite monitoring. 

Tasks 

 
• Develop and adapt a GIS model for yield forecasting of winter 

cereals, incorporating satellite and ground-based data 

(meteorological, climatic, biometric crop condition, and field 

infestation observations). 

• Compile a historical database of key meteorological and climate 

parameters that describe the hydrothermal conditions of cereal 

growing seasons, and identify trends over recent years. 

• Conduct integrated analysis of remote sensing, meteorological, 

climate data, and field observations to ensure model quality and 

accurate forecasting. 

• Test the model on field data from Turkestan Region to evaluate its 

effectiveness and accuracy. 

• Assess the sown areas and sowing dates of winter cereals using 

satellite indices, and prepare maps showing their spatial distribution. 

• Prepare maps showing crop condition during spring and summer 

growing periods and predicted yields based on satellite and ground 

data, which will help optimize agricultural operations in southern 

Kazakhstan. 

Expected and 

Achieved Results 

 

Expected results: 

• A tailored model for forecasting winter cereal yields will be 

developed, integrating remote sensing, climate data, crop condition, 

and weed infestation levels. The model will account for soil and 

weather specifics of the southern regions. 

• Key parameters (satellite, climate data, crop conditions, and weed 

infestation) will be analyzed and incorporated to enhance model 

reliability. 

• A prototype model will be developed for predicting yields and crop 

conditions at various growth stages, providing decision-making 

support for agricultural enterprises. 

Results will be published in two peer-reviewed international scientific 

journals indexed in Scopus (high percentile) or in the top three 

quartiles of Web of Science. 
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