Catchment Report


Trend Analysis, Retention and Source Apportionment: Gurk, Austria
EUROHARP 6-2004

Annex 4: Methodology for Nutrient Retention Calculation

A retention group under the EUROHARP project has developed a new tool for calculation of nitrogen and phosphorus retention in streams, rivers, lakes and reservoirs. The tool developed consists of different Tiers, where the demand of input data from the catchment increases wit each Tier. The tool has been developed based on a review of existing international literature and existing mass-balance data for a great number of lakes and reservoirs.

Tier 1 

Nitrogen retention in streams and rivers is calculted by applying an average annual retention rate for total nitrogen on the calculated total surface area of streams and rivers in the entire river basin. Similarly, phosphorus retention is calculated by applying an average annual retention rate for total phosphorus on the riparian area (only 5% of total river width is estimated to be riparian area) of rivers being more than 6 m in width. Nitrogen and phosphorus retention in lakes and reservoirs is calculated by applying an average annual retention rate for the total area of lakes and reservoirs in the river basin.

Average annual nutrient retention rates in streams and rivers, and lakes and reservoirs.

	Total Nitrogen


	Average annual retention rates

	Lakes and reservoirs
	40 g N m-2 yr-1

	Streams and rivers
	84 g N m-2 yr-1

	Total Phosphorus


	

	Lakes and reservoirs
	0.55 g P m-2 yr-1

	Streams and rivers > 6 m width
	5.50 g P m-2 yr-1


Tier 2

Nutrient retention in lakes and reservoirs is calculated by applying average annual retention rates for total nitrogen and total phosphorus on the total area of lakes and reservoirs grouped into 5 classes having different hydraulic retention times.

Nitrogen and phosphorus retention in lakes having different hydraulic residence times ((W).

	
	Nitrogen retention
	Phosphorus retention

	(W (years)
	(mg N d-1)
	(% of load)
	(mg N d-1)
	(% of load)

	0.001-0.01
	100
	-
	4.0
	7

	0.01-0.1
	100 (30-200)
	16
	3.0 (1-9)
	18

	0.1-1
	160 (50-300)
	50
	1.7 (0.5-4)
	41

	1-10
	60 (10-120)
	60
	1.3 (0.2-3)
	69

	> 10
	50
	-
	1.0
	80


Tier 3

Nutrient retention in lakes and reservoirs is performed water body by water body by applying a nitrogen retention model incorporating depth and hydraulic residence time and a phosphorus model incorporation hydraulic residence time. Both models give the percentage retention of the incoming nutrient load to the water body that has to be known in order to calculate the annual nurient retention.

Annual total nitrogen retention in lakes and reservoirs as percentage of incoming load (D=average water depth (m); (W = hydraulic residence time in years) (1).
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Annual total phosphorus retention in lakes and reservoirs as percentage of incoming load ((W = hydraulic residence time in years) (2).
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