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Å Background . Sustainable groundwater abstraction. Environmental flow 
and aquifer sustainability. The national hydrological model (DK model). 
Transient GW -SW numerical model.   

 

 

 

 

 

 

 

 

Å RBMP 2 new indicators for ecological  

     flow and WFD quantitative status  
 

Å Results  of new indicators implemented based on national hydrological 
model (RBMP2 -Denmark), and pre -project consolidation (web - interface)  

Å Discussion and conclusions   
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Å  Aquifer sustainability     
     and environmental flow  
      (GW Directive/WFD): 

Å Aquifer sustainability (max 30 

% abstraction of recharge to 

groundwater aquifers) 

Å Ecological flow sustainability 

(DVFI/macroinvertebrates, 

DVPI/macrophyttes and  

     DFFVa/fish) 



Figure by IWMI 

Assessing groundwater 

quantitative and chemical 

status  
(according to EU directives ï WFD/GWD) 

Groundwater dependent terrestrial and associated aquatic ecosystems 

Aquifer sustainability (saltwater intrusion) 

Ecological flow rivers  

(groundwater associated wetlands) 

Protection of ecosystems and drinking water 
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Definitions of aquifer safe yield and  
environmental flow requirements  
 



Environmental  flow requirements  



  

Historical background for Denmark  
Assessment of sustainable groundwater abstraction 2003  

 

 

 

 

Exploitable 

ressource 

Groundwater 

abstraction 

Å Sustainable groundwater abstraction has 
been assessed based on simple indicators, 
and DK model -  

    (Henriksen et al. 2008; Olsen et al. 2013)  
 

Å GWDTE has not been included yet in WFD 
RBMP quantitative status assessment  
 

Å New ecological flow hydrological regime 
indicators for fish, macrophytes  and 
plants were implemented based on 
NOVANA data (GEUS report 2014/74)  
 

Å Need for scientifically based sustainability 
indicators for aquifer sustainability, 
GWDTE and ecological flow (GEUS report 

2013/30)  
 

Å Small streams (75 % of all Danish 
streams) are considered as the most 
vulnerable to groundwater abstraction; 
these have not been included in RBMP2  

 
->pre -project Web - interface/small 
streams and further consolidation  

 

 

Henriksen et al. 2008 

Last nationwide exploitable gw ressource 

assessment (2003) 



 

Goals:  
īMore  transparent and harmonised  methodology  

īDK model quantify impacts of abstractions on eco -
hydrological indicators and groundwater safe yield  

 

RBMP2: Modelled based  assessment  of 
quantitative  status of groundwater  

National 

hydrological  

model based on 7  

sub-models 
Å 500x500 m 

Å 10-15 layers 
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