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TARGETED ENVIRONMENTAL MITIGATION 

6 kg/ha 
33 kg/ha 

60 kg/ha 

60 kg/ha 

90% N-reduction 
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TARGETED MITIGATION MEASURES 
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Tekstslide med punktopstilling 

Brug knapperne ‘Forøge / Formindske  

indryk’ for at skifte mellem 

de forskellige tekst niveauer 

 

Vælg layout 

1. Fra værktøjslinjen klik på “nyt dias” 

2. Vælg et passende layout fra “drop 

ned” menuen 

Skift farve på LF bjælkerne 

1. Klik på bjælken 

2. Fra værktøjslinjen vælg ”Farvespanden” 

3. Fra ”drop ned” menuen vælg en af 

temafarvene for at farvelægge bjælken 

RIPARIAN LOWLAND  

• Wetlands (existing mitigation measures) 

• Disconnected tile drains and infiltration of drainage water (pt not accected measure) 

Charlotte Kjærgaard, 130618 

Tile drains are disconnected at the 

hill-slope allowing drainage water to 

infiltrate into the riparian peat soil 



Tekstslide med punktopstilling 

Brug knapperne ‘Forøge / Formindske  

indryk’ for at skifte mellem 

de forskellige tekst niveauer 

 

Vælg layout 

1. Fra værktøjslinjen klik på “nyt dias” 

2. Vælg et passende layout fra “drop 
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1. Klik på bjælken 
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RIPARIAN LOWLAND   
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Kjærgaard & Hørfarter, 2018. Potential significance of riparian lowlands on nitrogen fluxes from agricultural 

drainage in Danish watersheds. Presentation BONUS, Gdansk, Polen 14-16, March 2018.  



SURFACE-FLOW CONSTRUCTED WETLANDS 

Size: 1% of drained catchment 

Yearly N-reduction: 20-30% 

Yearly P-reduction: 30-80% 

Sediment retention 
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Kjærgaard, C., Hoffmann, C.C., Gertz, F., Iversen, B.V. 2017. Minivådområder – 

Et nyt kollektivt virkemiddel. S.84-88. Vand & Jord, nr. 3, 2017 



SUBSURFACE-FLOW CONSTRUCTED WETLANDS 

Size: 0,2-0,25% of drained catchment 

Yearly N-reduction: 50-75% 

Yealy P-reduction: N.D. 

Sediment reduction 

Charlotte Kjærgaard, 130618 

Hoffmann, C.C. & Kjærgaard, C. 2017. Optimeret kvælstoffjernelse i 

matricevådområder. S.101-105. Vand & Jord, nr. 3, 2017 

Hoffmann, C.C. & Kjærgaard, C. 2017. Kvælstoffjernelse i 

matricevådområder. S.93-96. Vand & Jord, nr. 3, 2017 

iDRAIN biofilter (www.idraen.dk)  

http://www.idraen.dk/


STRATEGY FOR IMPLEMENTING TARGETED MEASURES 

Criteria 
 

1. Reduction requirement 

2. Suitability of agricultural areas (drainage discharge dominated areas) 

3. Nutrient losses by drainage - quantitative significant 

4. Quantitative environmental impact on coastal water (N) 

Where should we implement targeted drainage measures to ensure a 

cost-efficient mitigation strategy? 
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TARGETED ENVIRONMENTAL MITIGATION 

6 kg/ha 
33 kg/ha 

60 kg/ha 

60 kg/ha 

90% N-reduction 

N-reduction in surface 
water from 0-100% 
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DRAINAGE DISCHARGE PERCENTAGE 

Groundwater 

dominated 

Drainage 

dominated 
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www.idraen.dk)  

http://www.idraen.dk/


 
Figur 1. Klassificering af arealers egnethed til etablering af et minivådområde vurderes på baggrund af: (I) landskabselement, (II) 

lerindhold og (III) direkte opland til lavbund i ådal. Screeningen differentierer arealer i (i) Egnet: ≥12% ler og ikke-opland til lavbund 

i ådal (grøn), (ii) Betinget-egnet: ≥12% ler og opland til lavbund i ådal (lys grøn), (iii) Potentielt-egnet: <12% ler hhv. opland/ikke 

opland til lavbund i ådal (gule), (iv) Ikke-egnet: Lavbund i ådal (rød), og (v) Lokal vurdering: Inddæmmet areal (grå). 

Riparian 

lowland 
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riparian lowland 

Direct stream 
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Upland and lowland 

plateau 

National constructed wetland suitability map   
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Kjærgaard, C., Bach, E.O., Greve, M.H., Iversen, B.V. 2017. Kortlægning af potentielle områder til etablering 

af konstruerede minivådområder. DCA – Nationalt Cetner for Fødevarer og Jordbrug, 15 s, 19. Maj, 2017. 
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arealers egnethed til 

etablering af et 

minivådområde vurderes på 

baggrund af: (I) 

landskabselement, (II) 

lerindhold og (III) direkte 

opland til lavbund i ådal. 

Screeningen differentierer 

arealer i (i) Egnet: ≥12% ler 

og ikke-opland til lavbund i 

ådal (grøn), (ii) Betinget-

egnet: ≥12% ler og opland til 

lavbund i ådal (lys grøn), (iii) 

Potentielt-egnet: <12% ler 

hhv. opland/ikke opland til 

lavbund  
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National constructed wetland suitability map   

Kjærgaard, C., Bach, E.O., Greve, M.H., Iversen, B.V. 2017. 

Kortlægning af potentielle områder til etablering af konstruerede 

minivådområder. DCA – Nationalt Cetner for Fødevarer og 

Jordbrug, 15 s, 19. Maj, 2017. 



AARHUS 
UNIVERSITET Catchment analysis Norsminde Fjord  

Sub-

catchments 

Suitable 

constructed 

wetlands 

(%) 

Upland 

riparian 

lowland              

(%) 

Riparian 

lowland 

 

(%) 

43600028  61 4,4 16 

43600041 50 33 11 

43600042 75 11 2,5 

43600043 61 22 6,2 

43600051 73 1,1 0,9 

43602599 72 5,4 1,1 

Total 4.815 (63) 1.224 (16) 541 (7) 

Areas suitable for riparian wetlands 

or constructed wetlands 

Constructed 

wetlands 

Riparian wetlands 

Charlotte Kjærgaard, 130618 

Kjærgaard, C., Hoffmann, C.C., Iversen, B.V. 2017. Filtre i landskabet øger 

retentionen. S.106-110. Vand & Jord, nr. 3, 2017 



Criteria 
 

1. Suitability of agricultural areas (drainage discharge dominated areas) 

2. Nutrient losses by drainage - quantitative significant 

3. Quantitative environmental impact on coastal water (N) 

STRATEGY FOR IMPLEMENTING TARGETED MEASURES 

Charlotte Kjærgaard, 130618 



Low / no N 

Moderate / low N 

High N 

Drainage 

dominated 

Groundwater 

dominated 

Wet/dry meadows 

Floodplains 

CATCHMENT ANALYSIS – WETLAND SUITABILITY 
Charlotte Kjærgaard, 130618 



MITIGATION MEASURE IMPACT AT COAST  

N-losses from rootzone Effect of drainage measure at coast  

Charlotte Kjærgaard, 130618 

Kjærgaard, C., Børgesen, C.D. 2017. Udarbejdelse af minivådområdeeffekt (kg N pr ha minivådområde) på ID15-

oplandsniveau. DCA – Nationalt Cetner for Fødevarer og Jordbrug, 16 s, Nr. 2017-760-00042, 7. april 2017. 
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NATIONAL PRIORITY MAP CONSTRUCTED WETLANDS 

Threshold N-effect at coast 

is 300 kg N/ha constructed 

wetland  
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AARHUS 
UNIVERSITET Targeted mitigation planning Norsminde 

Fjord  

Charlotte Kjærgaard, 130618 

Kjærgaard, C., Hoffmann, C.C., Iversen, B.V. 2017. Filtre i landskabet øger 

retentionen. S.106-110. Vand & Jord, nr. 3, 2017 



WETLANDS AS TARGETED DRAINAGE MEASURES 

Mitigation 

measure 

Position in 

landscape 

Area required 

(%) 

N-red. eff 

(%) 

P-ret. eff 

(%) 

Riparian 

wetlands 

 

Riparian 

lowland  

10* 

  

50-100 Risk eval. 

Surface-flow 

constructed 

wetlands 

Upland 1 20-30 30-80 

Subsurface-flow 

constructed 

wetlands 

Upland 0,2-0,25** 50-70 N.A. 

Charlotte Kjærgaard, 130618 

Kjærgaard, C., Hoffmann, C.C., Iversen, B.V. 2017. Filtre i landskabet øger 

retentionen. S.106-110. Vand & Jord, nr. 3, 2017 



Mitigation potential Norsminde Fjord  

Scenario Measure Area Drainage 

catchment 

Yearly  

N-effect 

Area norm 

N-effect 

Mitigation potential 

ha ha Ton N/yr Kg N/ha Ton N/yr Ton P/yr 

0 Baseline 173 4,7 

1 Riparian 

wetlands 
122 1.224 18-35  148-287 + Risk eval. 

2 Surface-flow 

CW 
48 4.815 51 1.063 69-86               

(40-50%) 

1.9-2.4 

(43-54%) 

3 Subsurface-

flow CW 
12 4.815 95 7.917 113-130                   

(67-75%) 

N.D. 

Correcting N-loads to coast for surface-water N-reduction  

• Current N-load:  23 kg N/ha/yr 

• Scenario 2:   12-14 kg N/ha/yr 

• Scenario 3:   6-8 kg N/ha/yr 

Charlotte Kjærgaard, 130618 

Kjærgaard, C., Hoffmann, C.C., Iversen, B.V. 2017. Filtre i landskabet øger 

retentionen. S.106-110. Vand & Jord, nr. 3, 2017 



Constructed wetlands are cost-efficient measures 

for reducing agricultural drainage losses 

Foto: Charlotte Kjærgaard 


