
Consequences of rising groundwater level
– from the agricultural point of view
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   In Denmark the groundwater level is relatively high
Average depth from terrain to the 
groundwater table (1990 – 2010)

Klimatilpasning.dk/grundvandskort



  

     
    

   Predictions by climate models

Change in average groundwater
level – dry climate model –
2021 - 2050 vs. 1961 - 1990

Change in average groundwater
level – wet climate model –
2021 - 2050 vs. 1961 - 1990

Klimatilpasning.dk/grundvandskort



  

     
    

   Observed changes in groundwater level – 5 locations

Observed groundwater level (meter under terrain (m u.t.)) for intake 0 – 30 m u.t. (Thorling et al., 2016)

Rising groundwater level
specially after year 2000
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• Spatial variation

• Temporal variation

• A relatively slow process

Oplægsholder
Præsentationsnoter
På trods af stigningen i årsnedbør kan det være vanskeligt på landsplan direkte at se, hvordan ændringernei nedbøren udmønter sig i pejleserierne. Det skyldes, at noget af den ekstra nedbør strømmer afoverfladisk (især om vinteren), og noget fordamper som følge af højere temperaturer (især om sommeren),hvorfor kun en del af nedbøren siver ned til grundvandet, som nettonedbør, se kapitel 4, Figur 10.Stigningen i grundvandsstanden som følge af 100 mm ekstra årsnedbør kan skønsmæssigt beregnes til0,3 m, forudsat at der er en porøsitet på 30 % i sedimentet. En sådan stigning vil typisk forekomme,hvor der er frie magasiner i nedsivningsområderne. Derimod er det vanskeligere at beregne effekten iudstrømningsområderne, fordi der lokalt kan ske opstuvning og således forekomme meget højere vandstand,eller der omvendt lokalt forekommer dræn, vandløb mv., som fastholder grundvandstanden i deteksisterende niveau.Nedbøren falder ikke jævnt over året eller på landsplan, og det er - foruden langsigtede tendenser - vigtigtat vurdere effekten af årsvariationer og ekstremhændelser, fx tørre perioder.Udviklingen i vandindvindingen er beskrevet kapitel 9. Det generelle fald i den samlede indvinding måforventes at give anledning til en stigende vandstand. Tørre forår og somre, hvor der pågår markvanding,vil kunne medføre, at grundvandsstanden sænkes om sommeren og vise sig som større forskel mellemsommer- og vintervandstand.



  

     
    

   The annual cycle

Spring

Summer

Autumn

Winter

Harvest

Soil tillage for winter cereals
and catch crops

Sow winter cereals and
catch crops

Soil tillage

Sowing

Supply of nutrients and pesticises



  

     
    

   High groundwater level gives problems

• Field operations may be delayed

• The soil’s carrying capacity is lower

• Increased soil compaction

• The length of the growing season decreases

Photos: Stinna Susgaard Filsø, SEGES

Wet areas

Wheel track

Driving around the wet areas affect the                              
soil and crops. Dronephoto by Morten Steg, 
LandboSyd



  

     
    

   High groundwater level gives problems

Photo: Poul Henning 
Petersen, SEGES

• The soil temperature is lower

• The root zone is low

• The plants root development is limited

• Increased amount of weed

• The nutrient uptake decreases

• Increased leaching



  

     
    

   High groundwater level gives problems

• Field operations may be delayed

• The soil’s carrying capacity is lower

• Increased soil compaction

• The yield is low (less profit)

• The catch crops might not be sowed
or they do not develop properly

• The winter cereals may not be
sowed

Clay soil Depth to the groundwater table, cm
30 40 - 50 60 75 80 - 90 100 150

Crop ------------------------------------- Yield, %   ------------------------------------
-

Wheat - 58 77 89 95 - 100
Barley - 58 80 89 95 - 100
Oat - 49 74 85 95 - 100

(Børgesen et al., 2012)



  

     
    

   High groundwater level gives problems

• Field operations may be delayed

• The soil’s carrying capacity is lower

• Increased soil compaction

• The yield is low (less profit)

• The catch crops might not be sowed
or they do not develop properly

• The winter cereals may not be
sowed Soil type: JB7



  

     
    

   

In areas with high/rising
groundwater level this is 

a bad cycle for the      
soil, farmer and 

environment



  

     
    

   Possible solutions

• Drainage, trenches

• Pumping, abstraction

• Seek synergies

• Abandon areas

Increase the flow in streams and rivers

Viborg Stifts Folkeblad d. 20. september 2017

TV MIDTVEST d. 19. september 2017, 
nyhedsudsendelse kl. 19:30

Skals Å, 0.9 m over normal water level



  

     
    

   

Groundwater and surface water is connected

WETHAB

(NIRAS, 2016)

Skagen



  

     
    

   

Groundwater and surface water is connected

WETHAB

(NIRAS, 2016)

WETHAB

Increase in groundwater level

Trench

GWT

(NIRAS, 2016)



  

     
    

   Groundwater and surface water is 
connected

Groundwater level increased

Stream / trench:

Not changed

Water level increased 0.5 m

Water level increased 0.75 m

DemolishedHydrological
area

(NIRAS, 2016)



  

     
    

   

Groundwater and surface water is connected

• Increased peak flow
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This is a problem not only for rural areas but 
also for urban areas!

(NIRAS, 2016)



  

     
    

   To overcome the problems with rising groundwater level
and other effects

• Large integrated solutions managing both groundwater and surface water

• New ways of thinking integrated water management  

• Rural and urban areas should work together – catchment based cooperation

• We must start now!



Thank you for listening!

Questions?
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