
1. Introduction
Climate change is projected to impact groundwater resources but the 
projections are highly uncertain. Quantifying the historic impact allows for 
an improved understanding of the response of groundwater, but has been 
hampered by the confounding impacts of multiple drivers (e.g. pumping) 
and often short and incomplete records.

This study aims to overcome the aforementioned challenges to quantify the
sensitivity of groundwater level and recharge to climate variations across
Australia.

2. Methods

• 4350 groundwater hydrographs are 
modelled across Australia.

• Time-series groundwater toolbox
HydroSight is adopted to model each 
hydrograph.

• Climate-dominated sites are 
identified with the model 
performance evaluated with Nash-
Sutcliffe efficiency (NSE).

• Multiple linear regression is adopted 
to quantify the head and recharge 
sensitivity to precipitation (P) and 
potential evapotranspiration (PET).
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HydroSight software:
• http://peterson-tim-j.github.io/HydroSight/ 
• Peterson and Fulton, 2019, Groundwater
• Peterson and Western, 2014, Water Resources Research

6. Governing factors of groundwater sensitivity
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Fig. 1 The NSE of all modelled sites in Australia. Sites with an NSE ≥ 0.80 
are identified as climate-dominated sites (n=1143, 26%).

4. Sensitivity quantification with multiple linear regression

• National median head and recharge sensitivity to precipitation are 42 and 
0.43 mm/mm.

• The head is the most sensitive in arid climates; the recharge is the most 
sensitive in tropical climates. 

• Porous aquifers show a higher head sensitivity; fractured aquifers show a 
higher recharge sensitivity.

• Land use change shows a modest influence.

7. Conclusions

5. Groundwater level and recharge sensitivity

3. Climate-dominated sites identification

Fig. 2 Groundwater level sensitivity to precipitation and potential 
evapotranspiration at a site (ID 20120288) in the state of Victoria, Australia.

Fig. 3 The groundwater level sensitivity to (a) P and (b) PET, and the recharge 
sensitivity to (c) P and (d) PET across Australia. 

Fig. 4 Distribution of groundwater level and recharge sensitivity in a variety 
of (a-d) climate types, (e-h) hydrogeology, and (i-l) land uses. The colour 
scale represents the p-value of the Mann-Whitney test used to assess the 
difference of the sensitivity distribution between two groups. Note, for the 
climate types, A-arid, B-tropical, C-temperate.
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