
Figure 1. Sampling of river bank soil samples at four depths (0-25 cm, 
25-50 cm, 50-75 cm, 75-100 cm).
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Figure 2. Sampling locations (185 samples) and phosphorus content (mgP/kg) in top 25 cm of the 
river bank sediment. Geomorphological map of Denmark.
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Figure 3. Average content of Total Phophorus, water 
extractable Phophorus and loss on ignition from 185 
riverbank samples across Denmark.

0

20

40

60

80

100

Lo
ss

 o
n 

ig
ni

tio
n 

(m
g/

g)

460

500

540

580

620

660

25 cm 50 cm 75 cm 100 cm

TP
 (m

g/
kg

)

0

2

4

6

8

W
at

er
 e

xt
ra

ct
ab

le
 P

 (m
g/

kg
)

Table 1. average Phosphorus content in riverbanks in different geomorphic landscape types. 

  0-25cm 75-100 cm

 n (mg P/kg dry weight) (mg P/kg dry weight)

Younger moraines 56 809 553
Marginal moraines 5 524 338
Dead ice landscape 12 509 429
Older morain 7 719 336
Sandy Outwash Plain 52 588 573
Litorina 24 497 368
Yoldia 5 673 489
Sand dunes 7 533 139
Reclaimed land 2 386 372
Tunnel Valley 12 678 658
Salt Marsh 3 887 1875

The largest sources of diffuse phosphorus to 
Danish rivers is considered to be river bank erosion 
(Rubæk & Kronvang, 2005). However, previously no 
comprehensive assessment of river bank sedi-
ments phosphorus content have been made. 

We have collected soil samples from 185 river 
banks in four depths down to 1 m ( and Figure 2). 
Samples were collected in a variety of geomorphic 
landscape types and land uses to enable a future 
nationwide extrapolation. The sampling covered 
almost the entire country.

On average higher Phophorus concentrations are 
found in the top 25 cm compared to the three 
other depths (Figure 3). 

Relatively high values were found compared to 
agricultural top soils enriched through fertilization 
(562 mg P/kg) (Rubæk et al. 2013). 

At 23 % of the sample sites, the 0-25 cm sample had 
a lower phosphorus content than the 75-100 cm 
sample. Could be because of long term enrichment 
through groundwater supply.

Phosphorus content have been averaged for differ-
ent landscape types (Table 1). For some landscape 
types for example Sandy outwash plains, 
Reclaimed land and tunnel valleys, similar content 
is found at 0-25 cm and 75-100 cm depth. At the 
three salt marsh locations, content is found to be 
high and highest at 75-100 cm. Only for reclaimed 
land is the P content (0-25 cm) found to be clearly 
lower than in agricultural top soils. Five of 11 land-
scape types have P content at (75-100 cm) that are 
comparable to or larger than agricultural top soils.
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