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Healthy soil plays a crucial role in connecting 
groundwater and climate processes.
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Increasing temperatures affect soil health

3
Purakayastha, T. et al., (2024) in Soil health and climate change p.107 ff., SpringerHoughton JT et al., eds. (2001). In Climate change 2001: the scientific basis, IPCC



Soil as a Key Mediator in Groundwater-Climate 
Interactions

4Taylor et al., 2013, Nature Climate Change Vogelbacher et al. (2025), AGU Advances (in review)



Groundwater depth influences heatwave occurrence
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• Fewer hotspots and lower heatwave 
frequencies are observed over 
shallow water tables.

Spatiotemporal analysis of heatwave events (2001–2022) across regions with shallow and deep groundwater tables. 



Application of localized AI models to estimate 
groundwater’s role on environmental variables
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Localized AI models capture the role of groundwater on 
heatwave dynamics

7
• Surface fluxes play a stronger role over shallow water tables, while atmospheric 

variables dominate over deep water tables in estimated HW events.



Including groundwater depth in heatwave analysis 
provides new insights into variables driving heatwaves

8Response of agricultural productivity to weather (Ortiz-Bobea et al., 
2021, Nature Climate Change)

Declining groundwater levels in selected monitoring wells (Jasechko et 
al., 2024, Nature Climate Change)
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Thank you for your attention! 
Any questions  ? 

10/12

Contact: 
Anastasia Vogelbacher

Hamburg University of Technology
Institute of Geo-Hydroinformatics

Email: anastasia.vogelbacher@tuhh.de
Phone: +49 40 42878 4509

LinkedIn: Anastasia Vogelbacher

Great appreciation to Mehdi H. Afshar, Milad Aminzadeh, Amir AghaKouchak, 
Kaveh Madani, and Nima Shokri for their valuable contributions.


