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Floods are Georgia’s most significant hydrometeorological hazard, prompting the use 
of ECMWF ensemble forecasts and diverse data sources to improve early warnings. 
While real-time rainfall estimation has enhanced forecast precision, continuous 
validation and refinement efforts are underway to further strengthen the reliability 
and effectiveness of warnings.

Conclusion

ECMWF ensemble forecasts are 
integrated into Georgia’s flood 
forecasting system under the GCF 
project – “Reducing the risk of 
climate-driven disasters: Early 
warning for all” – to estimate river 
discharge and water level 
fluctuations.
To support this, multiple data 
sources have been adapted, 
including satellite-based 
precipitation, hydrometeorological 
observations, weather model 
outputs, and high-resolution terrain 
data.
Weather radar data is also 
incorporated to generate real-time 
rainfall estimates, improving 
forecast accuracy and early warning 
capabilities.

In Georgia, floods represent the most significant hydrometeorological hazard, 
accounting for 37% of events, followed by hail (30%) and strong winds (24%). 
Avalanches and droughts are less frequent, comprising 6% and 3% respectively. 

Case study

On July 31, 2025, eastern Georgia experienced a severe convective event 
characterized by intense rainfall, hail, and strong wind gusts. The storm 
resulted in medium-scale urban flooding and treefall across several 
areas. Due to its rapid development and highly localized nature, the 
event was difficult to forecast. Radar observations captured in real time 
(shown in the images) indicate high reflectivity values, corresponding to 
rainfall intensities exceeding 23 mm within less than 20 minutes. Wind 
speeds reached up to 21 m/s, further intensifying the impact. While CAPE 
values on that day suggested elevated atmospheric instability potentially 
leading to such convection, total precipitation amounts on standard 
meteograms were not indicative of the actual severity, highlighting 
challenges in forecasting short-duration, high-intensity events.
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Conclusion

The July 31 convective event underscores how Georgia’s complex orography 
— with deep valleys, high mountains, glaciers to the north, and proximity to 
both the Black and Caspian Seas — contributes to frequent atmospheric 
instability, especially during the convective season. Since such storms often 
lack clear precursors, identifying their probability requires deeper analysis 
and careful interpretation of available data.
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