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Problem statement

Agriculture, particularly crop production, is one of cornerstones of Ukraine’s economy, Ukraine plays a crucial role in global food security.

The ongoing war has also severely impacted access to reliable statistical data for the agricultural sector especially in regions near the russian border and in the areas of active conflict, where data

collection is either severely limited or absolutely impossible. This lack of data presents a major challenge for accurately forecasting crop trends and planning effective agricultural recovery and economic
resilience in the future.

New approach by combining advanced satellite-based land cover maps with projections from the Global Change Analysis Model (GCAM) for the territory of Ukraine is being proposed to make informed
decisions about supporting Ukraine’s agricultural recovery, promoting sustainable practices, and stabilizing food supplies.

GCAM-Ukraine model

The Global Change Analysis Model (GCAM) is a multisector model developed and maintained at the Pacific Northwest National Laboratory’s Joint Global Change Research Institute (1).
GCAM is a dynamic-recursive model with technology-rich representations of the economy, energy sector, land use, and water linked to a climate model that can be used to explore climate change

mitigation policies. Ukraine was broken out as a separate region in GCAM v7.3, with a base year of 2015 (since June 2025, Ukraine is a separate region in the core GCAM model (v.8.1, with a base year of
2021).

Results re-aggregations to National statistics granularity level and model output scaling

1) Calculation of GCAM Forecast Relative Error (CRE) for historical timeframe
based on statistical data for 5-year intervals (model discrepancies),
where i —year (2005, 2010, 2015 etc.), n —amount of years
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2) Analysis of the Impact of Crisis on Model Accuracy (model discrepancy caused for GCAM datai — Statistical data:
constant relative error RE), where j — year (2020, 2023) pE. — 1+ CRE J
/ Statictical data;
Basin level output rescaling (water basins -> regions of Ukraine) based on crop area per basin Sunflower mean area fraction and variation coefficient (CV)
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C_, — crop area fraction per basin b that belongs to Ukraine region a, A, — crop area from land cover map
within basin b, A_., — intersection of crop area per basin and region
Resampling approach:

Areas per region a (A,) — linear combination of C_, and A, per all basins

GCAM projections vs stats vs land cover at country-wide level
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