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Eutrophication 

This map identifies 415 eutrophic and hypoxic coastal systems worldwide. Of these, 169 are documented 
hypoxic areas, 233 are areas of concern and 13 are systems in recovery. The map is based on research 

conducted by WRI’s NutrientNet program and Dr. Bob Diaz at the Virginia Marine Institute. 



Eutrophication 



780 (~1000) lakes with measured concentrations > 25 mg/l 
3700 according to ”Riksinventeringen 2000” 

Eutrophication 



Biodiversity 

Dissolved O2 

Primary production 

Corell 1998,  
Eutrofication - concept 

P input 

Oligotrophic Eutrophic Mesotrophic 

 Trophic 
level 

Total P 
(µg/l) 

 Clorophyll 
a (µg/l) 

 Secci 
depth (m) 

Alge 
volume 
(mm3/l) 

Prim. prod. 
(gC/m2,yr) 

Total N 
(mg/l) 

 Dom. fish 

 Oligo  <15  <3  >4  <0,1  <25  <0,4 salmon, lavaret 

 Meso  15--25  3--7  2,5--4  0,1--1,0  25--75  0,4--0,6 perch, lavaret 

 Eutrophic 25--
100 

 7--40  1,0--2,5  1,0--8,5   75--250  0,6--1,5 perch, roach 

 Hyper  >100  >40  <1  >8,5  >250  >1,5 roach, bream 

Eutrophication 



EC Framework water directive 
 

By 2009 programmes of 
measures as provided for in 
the EC Water Framework 

Directive will be established, 
specifying how good ecological 

status is to be achieved in 
lakes and streams and in 

coastal waters. 
 
 

…ensure all aquatic 
ecosystems and, with regard 

to their water needs, 
terrestrial ecosystems and 

wetlands meet 'good 
ecological status' by 2015. 

Zero eutrophication 
 
 

Nutrient levels in soil and 
water must not be such that 
they adversely affect human 
health, the conditions for 
biological diversity or the 
possibility of varied use of 
land and water. 
This objective is intended to 
be achieved within one 
generation. 

 
 

http://www.miljomal.se/ 

SNV 

Eutrophication 



  P (t) N (t) 
Denmark 16 17210 
Estonia 220 900 
Finland 150 1200 
Germany 240 5620 
Latvia 300 2560 
Lithuania 880 11750 
Poland 8760 62400 
Russia 2500 6970 
Sweden 290 20780 
Transboundary Common pool 1660 3780 

HELCOM Baltic Sea Action Plan 

HELCOM Ministerial Meeting, Krakow, Poland, 15 November 2007 

Eutrophication 



Eutrophication 

Diffuse 
sources 

Point 
sources 



P cycle 
Eutrophication 



Eutrophication 

•95 % of urban waste water undergoes chemical and biological treatment 
•95 % P removal 
•60 % N removal 
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Sewadge sludge 
2.8 % P 

Swedish production ca 230 000 t ts ≈ 6 
300 t P 

Maximum values for metals (7) and 
recommendation values (4) for organic 
compounds 

Less than 30 % of sludge exceeds one of 
these values 

Swedish EPA : By 2015 shall at least 60 
% of sludge return to productive land, and 
at least half to arable land 

Eutrophication 



Recent sewage sludge production and quantities recycled to agriculture in the 27 EU Member 
States (Doujak 2007, EC, 2006, EC, personal communication, 2009, IRGT 2005)  

Eutrophication 



Eutrophication 

• Totaly ca 750 000 households lacks connection 

to WTP (2005). 

• Ca 450 000 permanent housing (ca 60 %). 

• Ca 250 000 part-time (recreational) housing (ca 

40 %) 

• Ca 650 000 with WC 

•  Ca 125 000 with WC and just sludge separation 

(illegal since 1960-ies) 

  Source Avloppsguiden.se 



Pierzynski et al., 1994. 

P in agriculture 



P in agriculture 

Soil P 

Yield 



P in agriculture 



Overland flow 

Infiltration 

Interflow (lateral flow) 

Matrix flow 

Preferential flow 

Terminology commonly associated with hydrochemical transport pathways 

P in agriculture 



P forms in water 

• Dissolved Reactive P (DRP) 

• Unreactive P (UP) 

• Total P (TP) 

Episodic patterns 

High variations in time 

High variations in space 

Flow-proportional measurements 

TP concentrations (µg/l) in small catchment  

P losses 



Haygarth et al., 2005 

P losses 
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Discharge weighted annual TP concentrations and loads (I) from 13 cultivated monitoring fields in Sweden 
mainly for the period 1982-2005 (Johansson and Gustafson, 2007) and (II) from 23 small agricultural 
catchments with few point sources from scattered dwellings monitored between 7 and 21 years (Kyllmar and 
Grill, 2007).  

P losses - variations 



P budget –field level 
P supply: 
Manure 
Fertilizer 

P off take: 
Yield 
Losses 

P rate  (kg/ha) 
P-AL class 

Crop Yield t/ha I II III IV V 

Grains 5 35 25 15 10 0 

Oil plants 2 35 25 15 10 0 

Grass 6 35 25 15 10 0 

Potato* 30 100 80 60 40 20 

Sugar beets 45 50 40 25 20 0 

Beans 3,5 35 25 15 10 0 

Crop Yield (t/ha) Kg P/ha 

Wheat, grain 5 16 

Barley, grain 4 14 

Grain straw 4 4 

Oil plants 2 12 

Potato* 30 15 

Sugar beets 45 18 

Beans 3,5 13 

Pasture grasses  6 (ts) 16 

Losses:  

up to 3 kg/ha yr, usually 
0.2-0.5 kg/ha yr  



SCB, Surplus/deficit of P from arable land for farms 
with different animal density, 2001 & 2003 

P budget 
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P in agriculture 
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Abatement 

1. Legislation  
a) Animal density 
b) Storage capacity for manure 
c) Restrictions for manure and fertilizer applications 
 

2. EU subsidies 
a) Buffer strips 
b) Wetlands 
 

3. Information & education projects 
 a) Focus on nutrients – extension services (www.greppa.nu) 
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