Geophysical Research Abstracts
Vol. 15, EGU2013-5212, 2013 "\
EGU General Assembly 2013 G

© Author(s) 2013. CC Attribution 3.0 License.

Climate impact on groundwater systems: the past is the key to the future
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Groundwater is a significant part of the global hydrological cycle and supplies fresh drinking water to almost
half of the world’s population. While groundwater supplies are buffered against short-term effects of climate
variability, they can be impacted over longer time scales through changes in precipitation, ,evaporation, recharge
rate, melting of glaciers or permafrost, vegetation, and land-use. Moreover, uncontrolled groundwater extraction
has and will lead to irreversible depletion of fresh water resources in many areas. The impact of climate variability
and groundwater extraction on the resilience of groundwater systems is still not fully understood (Green et al.
2011).

Groundwater stores environmental and climatic information acquired during the recharge process, which
integrates different signals, like recharge temperature, origin of precipitation, and dissolved constituents. This
information can be used to estimate palaco recharge temperatures, palaco atmospheric dynamics and residence
time of groundwater within the aquifer (Stute et al. 1995, Clark and Fritz 1997, Collon et al. 2000, Edmunds et
al. 2003, Cartwright et al. 2007, Kreuzer et al. 2009, Currell et al. 2010, Raidla et al. 2012, Salem et al. 2012).
The climatic signals incorporated by groundwater during recharge have the potential to provide a regionally
integrated proxy of climatic variations at the time of recharge. Groundwater palacoclimate information is affected
by diffusion-dispersion processes (Davison and Airey, 1982) and/or water-rock interaction (Clark and Fritz, 1997),
making palaeoclimate information deduced from groundwater inherently a low resolution record. While the signal
resolution can be limited, recharge follows major climatic events, and more importantly, shows how those aquifers
and their associated recharge varies under climatic forcing.

While the characterization of groundwater resources, surface-groundwater interactions and their link to the global
water cycle are an important focus, little attention has been given to groundwater as a potential record of past
climate variations. A groundwater system’s history is vital to forecast its vulnerability under future and potentially
adverse climatic changes. By processing groundwater information from vast regions and different continents,
recharge and palaeoclimate can be correlated at a global scale. To successfully evaluate the sustainability of
groundwater resources, “the past is the key to the future”.

To address the identified lack of palaeoclimatic data available from groundwater studies, a global collabo-
ration has been set-up in 2011 called Groundwater@Global Palaeoclimate Signals (www.gw-gps.com), and
has already more than 70 participants from 5 continents. Since 2012 G@GPS receives seed funding to support
meetings by the International Geoscience Programme, the International Union for Quaternary Research and
UNESCO-GRAPHIC International Hydrologic Project. This collaboration targets groundwater basins on five
continents —Africa, America, Asia, Australia, Europe — containing vast groundwater resources with an estimated
dependence of tens of millions of people. We will present G@GPS, show examples from groundwater basins, and
discuss possibilities to integrate groundwater information from these basins.
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