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Hyperlocal Weather Intelligence Engine
& Multi-Agent Reinforcement Learning Framework

Neuralio Al contributes to the SAFE4ZALL project with two tools designed to enhance climate resilience and decision-
making: HyperLocal Weather Intelligence Engine and Multi-Agent Reinforcement Learning Framework. These tools
leverage Al, Earth Observation data, and climate modeling to generate precise weather forecasts and strategic
scenario analyses. Their goal is to support climate-smart agriculture and disaster response efforts.

Objectives

« Enhance climate adaptation and resilience through high-resolution weather forecasts.
 Provide intelligent scenario modeling for land use and policy decision-making.
« Support smallholder farmers, policymakers, and disaster response teams with actionable insights.
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A generative Al-based tool leveraging GANs
for high-resolution climate forecasting

.- Multi-model sub-seasonal forecasting

. Statistical downscaling using GANs

- Bias correction for seasonal forecasts

. Integration of high-resolution topographic predictors
(DEM, soil type, land cover)

This tool utilizes seasonal temperature and precipitation forecasts from low-resolution

climate models, combined with ERA5-Land reanalysis data and digital elevation models.

By utilizing GANs, it generates downscaled, high-resolution climate forecasts tailored to

local geographic conditions.

- Enhances the precision of climate predictions.

. Improves agricultural planning and disaster preparedness.

- Provides customized forecasts for pilot regions.

- Optimizing crop selection and planting schedules based on high-resolution
climate forecasts.

- Enhancing disaster response with location-specific weather risk assessments.
« Supporting renewable energy projects through improved climate risk evaluations.

A simulation-based Al tool for policy evaluation
and land-use scenario modeling

- Agent-based simulations of environmental and economic interactions
. Climate-informed reinforcement learning for strategic decision-making
- Integration of Earth Observation, climate projections, and socio-economic data

This framework models virtual ‘what-if’ scenarios, where autonomous agents interact
with their environment based on climate data and economic incentives. It evaluates
land-use decisions by simulating policy impacts and estimating financing scores related
to Sustainable Development Goals (SDGs).

- Enables data-driven policy-making.
- Assesses long-term environmental and economic outcomes.
- Helps optimize land use for climate resilience and food security.

« Simulating climate adaptation strategies for landowners and policymakers.
 Assessing the economic feasibility of green financing and sustainable land use.
« Evaluating the potentialimpacts of climate change mitigation policies on local communities.

- Smallholder farmers

. Agricultural policymakers and extension officers
- Climate adaptation strategists

- Disaster response agencies
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