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A multi-year drought can alter the nitrate retention 

capacity of a catchment
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The 2018-2019 drought across large parts of Europe had severe impacts 

on society and ecosystems

What are the impacts of such drought on water quality, in terms of nitrate 

pollution?

We used data-driven analysis and process-based modelling to 

investigate if and how it can alter catchment functioning in terms of 

retaining and releasing nitrogen



3www.ufz.de

Study site

• Mesoscale heterogeneous 

catchment with 3 nested 

gauges

• Upstream (SH and MD): 

short transit times

• Downstream (HD):           

long transit times
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Data  Very low nitrate concentrations during dry summers

 Exceptionally high concentrations during rewetting 
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Drought impact on stream nitrate export

Upstream: Loads are close to the long-term 

median, but relative to discharge they are 

exceptionally high

Downstream: Loads are small compared to 

previous years, but in line with the Load-

Discharge relationship

a) Upstream - SH b) Upstream - MD c) Downstream - HD
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A multi-year drought can decrease N retention capacity of a catchment

 Increasingly long and hot 

droughts pose a risk to water 

quality at catchment scale

• Lower N denitrification and plant 

uptake in dry soils cause a higher 

provision of N for leaching with 

rewetting

• Catchment specific transit times 

control the timing of drought impacts 

on stream nitrate concentrations

Retention efficiency:

𝟏 –
𝑵𝒊𝒏𝒑𝒖𝒕

𝑵𝒐𝒖𝒕𝒑𝒖𝒕
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