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Changes in precipitations 



ÅFreshwater-related risks of climate change increase 
significantly with increasing greenhouse gas 
concentrations (robust evidence, high agreement).  
ÅClimate change over the 21st century is projected to 

reduce renewable surface water and groundwater 
resources significantly in most dry subtropical regions 
(robust evidence, high agreement) 
ÅIn contrast, water resources are projected to increase 

at high latitudes (robust evidence, high agreement).  

ÅClimate change is projected to reduce raw water 
quality and pose risks to drinking water quality even 
with conventional treatment, due to interacting 
factors. 

Increased temperature; increased sediment, nutrient, and pollutant 
loadings from heavy rainfall; increased concentration of pollutants 
during droughts; and disruption of treatment facilities during floods 
(medium evidence, high agreement). 



Percentage change of mean annual streamflow for a global mean temperature rise of 2° C above 
1980ς2010 (2.7° C above pre-industrial). Color hues show the multi-model mean change and 
saturation shows the agreement on the sign of change (Jiménez et al. 2014). 
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Projected return period (in years) of late 20th-century 20-year return values of 
annual maximum 24-hour precipitation rates. [Source: Seneviratne et al. (2012), 

based on Kharin et al. (2007).] 

The frequency of heavy precipitation or the proportion of total rainfall from intense events will  likely 

increase over many areas of the globe.  



Detecting robust changes in drought: Summary 

(Greve et al. 2014, Nature Geoscience) 

Robust assessment of changes 

in drought over land 

(comparison of 1948-1968 and 

1985-2005 periods, annual 

changes) 

 

4 P datasets, 11 Ep datasets, 7 E 

datasets 

 

Few regions with robust changes 

 

No clear support for ñdry gets 

drier, wet gets wetterò 

paradigm in over last decades  

 

Ocean trends (e.g. Durack et al. 2012, 

Science) do not apply on land   

 
S.I. Seneviratne, ETH Zurich 



Glacier retreat 



Glacier retreat 
ÅIn many regions, changing precipitation or 

melting snow and ice are altering hydrological 
systems, affecting water resources in terms of 
quantity and quality (medium confidence). 

ÅGlaciers continue to shrink almost worldwide 
due to climate change (high confidence), 
affecting runoff and water resources 
downstream (medium confidence). 

IPCC, WG AR5, 2014 
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Glaciers 
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The Case of Coropuna (Peru) 

Coropuna Glacier retreat 


