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Temperature as a tracer 



GWB 

GDE Ecosystems 
N, pesticides, 
metals 

Groudwater-Surface water interaction (WFD/GD) 



Classification tests – 
groundwater status 

Quantitative and hydrochemical interaction 
between groundwater and lakes 



Focus in this 
 presentation 

 
  
 

Quantitative 
 impact of  

groundwater 
 on lakes 



Groundwater inflow is very 
heterogen in space and time 

Max: ~ 10 m/day 
Mean: ~ 0.15 m/day 

Min: ~ 0.01 m/day 



Most process studies on small scale 
 
Very few whole lake studies 



How much is ”significant quantitative impact” ? 
Precipitation 

Groundwater inflow Surfacewater inflow 



Whole lake water balance  
 

Conceptual 
models 



Lake area Method to determine the potential 
groundwater-lake contact  

# lakes Data sources (databases, national models, lake 
specific data) 

> 100 ha DK-model 89 (100%) DK-model, DEM 

Water balance method 89 (100%) DK Met data, HYMER, VandWeb, DK-model 

< 100 ha Segment approach (USGS method) 431 (56%) JUPITER borehole database, DK-model, DEM 

EC in lake water and groundwater 256 (33%) NOVANA, JUPITER 

Water Balance Approach ? DK Met data, HYMER, VandWeb, DK-model 

Lake stage water level (114) NOVANA, DEM 

National monitoring data (NOVANA), 
other lake specific data and  

groundwater data (in 500m buffer) 

22-11-2019 

Total 857 NOVANA lakes 
(environmental targeted) 

Number of lakes 



Validation lakes 
- 12 CLEAR research lakes (blue) 
 
- 18 Intensive monitored lakes (red) 
 
- 857 National monitored (NOVANA) 
  lakes (grey) 



Test not relevant 

Test not relevant 

Test not relevant 
Document the poor risk of impact from GWB to lake water 

Test not relevant.  
There exist a potential groundwater dependent ecosystem.  
Document the poor risk of impact from GWB to lake water 

This test indicate that the GWB is in poor quantitative status 

This test indicate that the GWB is in good quantitative status 
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The 5-Tier Method: Groundwater Quantitave Status  



To summarize 

• The suggested 5-tier method was found to be useful, however due to 
missing data made it impossible to complete some of the proposed 
tiers 

• The current national monitoring programme (NOVANA) is only to a 
lesser extent sufficiently coherent and comprehensive to enable 
interdisciplinary qualitative and quantitative risk assessments to be 
made on the impact of groundwater on lakes 
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