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Vorführender
Präsentationsnotizen
•            Which methods were used by selected MS to set nutrient boundaries that support Good Ecological Status?•            How have these worked in practice?



Introduction
 Swedish coastal waters 

characteristics:

 - Ecoregions: North Sea and Baltic 
Sea 

- Ocean conditions in 
Skagerrak/Kattegat, 
Baltic Sea brackish waters 

 - Open coasts influenced of offshore 
conditions, semi-enclosed 
archipelagos and fjord systems with 
limited water exchange and 
freshwater influence

 - Minor tidal effect



Gradients
In most coastal areas strong gradients 
are found along the coast and from shore 
to offshore

- Salinity

- Nutrients 



25 coastal water types



The Reference condition - Aims
 Reference conditions should be usable along a salinity gradient, 

from freshwater to offshore

 Use already proposed reference conditions (OSPAR, HELCOM) 
and modelled background load.

 Create reference conditions and classification that are easy to 
use  

winter summer WFD MSFD
DIN yes no yes yes
DIP yes no yes yes
TN yes yes yes no
TP yes yes yes no

Indicators for nutrients



The way forward
 Use predefined reference condition for 

DIN, DIP (offshore) and Tot-N and Tot-
P (freshwater runoff)

 Calculate reference conditions for DIN, 
DIP (inshore) and Tot-N and Tot-P 
(offshore) by using relations between 
DIN vs. Tot-N and DIP vs. Tot-P. 

 Use a simple water exchange model for 
calculating the reference concentrations 
between freshwater and offshore

Vorführender
Präsentationsnotizen
TN, TP from HBV-N(P) no retention for phosphorous and TP ref is fixed to 0.4DIN, DIP HELCOM and OSPAR



Example of 
method for 
reference 

condition of 
Tot-N during 

winter.
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Vorführender
Präsentationsnotizen
1 – we have DINref offshore from Helcom/Ospar2 – this value is inserted in the relation between TN/DIN3 – and we get the corresponding TN4 – which is inserted in the relation between TN/S5 – and we now have calculated the Tnref offshore6 – then we have a known ref for TN freshwater (from models)7 – we can in the same way insert this value in the relation between TN/DIN8 – and we get the corresponding DIN9 – which is inserted in the relation between DIN/S10 - and we now have calculated the DINref freshwater



The coastal GES boundary DIN &DIP

For DIN and DIP the boundary of 50 % from the reference condition is 
used, according to OSPAR and  HELCOM recomendations: 

DING/M = 1.5 * DINREF 

DIPG/M = 1.5 * DIPREF

The off shore GES boundary DIN &DIP

Adapted to international off shore and national inshore GES values.



The coastal GES boundary TN & TP

The GES- boundary is set from the mean of a 50% increase in  Tot-NREF
(Tot-PREF ) and a 50% increase in  DINREF (DIPREF. )

Wintertime:
Tot-NG/M = ( Tot-N(1,5*DINREF) + 1,5 * Tot-NREF) / 2
Tot-PG/M = (Tot-P(1,5*DIPREF) + 1,5 * Tot-PREF) / 2

Summertime:
Tot-NG/M = ( Tot-N(1,5*ChlaREF) + 1.5 * Tot-NREF) / 2
Tot-PG/M = (Tot-P(1,5*ChlaREF) + 1.5 * Tot-PREF) / 2

Vorführender
Präsentationsnotizen
Tot-N och Tot-P består av löst oorganiskt kväve/fosfor (DIN, DIP), löst organiskt kväve/fosfor (DON, DOP) och partikulärt organiskt kväve/fosfor (PON, POP). Tillgängligheten av DON och DOP för biologisk produktion har ofta framhållits och diskuterats i litteraturen. Storleken som är biotillgängligt är dock fortfarande inte klarlagt. Hypotesen som vi använt är att även denna okända del av det lösta organiska kvävet och fosforn ingår i den antropogent påverkbara Tot-N och Tot-P. Vi utgår därför från försiktighetsprincipen och antar att en lämplig gräns mellan god och måttlig status för Tot-P och Tot-N bestäms av medelvärdet av en 50 procentig ökning av Tot-PREF respektive Tot-NREF och en 50 procentig ökning av DINREF respektive DIPREF. 



Thank you!

Preliminair status classification for nutrients
http://www.viss.lansstyrelsen.se
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Modell för bestämning av referensvärden för
Tot-P & Tot-N i Kustvatten under sommar
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