
Introduction

Methodologies to estimate transfer of sediment 

and phosphorus (P) from agricultural areas to 

surface waters are needed to mitigate the adverse 

impact of agriculture on water quality. 

Objectives

• Evaluate and quantify losses of sediment and P 

from 5 agricultural fields.

• Explain long-term losses from the fields by 

combining source (intrinsic risk of sediment 

and P mobilization) and transport factors 

(terrain attributes and crop information).

Materials and methods

• Five agricultural fields from a Swedish 

environmental monitoring program: 5-28 ha, 

clay to silty clay loam.

• Long-term measurements of SS,TP, UP, and 

DP concentrations, at the outlet of the fields 

(2000-2011).

• Mobilization risk estimated with the 

environmental soil dispersion test DESPRAL 

(Withers et al., 2007). 

• Delivery and transport of the mobilized 

material explained using high-resolution 

LiDAR elevation data and crop management 

information.
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Results Conclusions

• A combination of source (mobilization risk) 

and transport  (topography, crop information) 

factors could explain long-term losses at the 5 

fields.

• The mobilization test was able to describe and 

differentiate sediment and P mobilization 

potential between the fields.

• Fields were characterized as:

 Source and transport-favoured (11M and 

1D)

 Source-limited (20E and 7E)

 Transport-limited (4O)

• Delivery Coefficients

(Mobilized / Observed concentrations):

 SS and UP < 1

 DP ~ 1 

• Qualitative risk assessment could be used as a 

risk screening methodology for losses of SS 

and P at catchment scale.

Future work

• Test methodology at catchment scale to 

identify and rank fields and parts of the 

catchments with the highest contribution to 

overall P losses.

• Develop methodology from a qualitative 

assessment to a quantitative tool or model.
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Estimation of sediment and unreactive phosphorus losses 
from fields using a simple soil test and LiDAR elevation data

Field n Clay Silt Sand OM Soil total P

––––––––––––– % ––––––––––––– mg kg-1

11M 10 45 ± 6 48 ± 4 7 ± 2 3.5 ± 0.6 559 ± 69

1D 11 39 ±11 42 ± 5 19 ± 12 1.9 ± 0.2 834 ± 264

20E 5 60 ± 2 35 ± 2 5 ± 0 3.0 ± 0.2 628 ± 43

4O 9 26 ± 3 61 ± 5 13 ± 6 2.1 ± 0.5 481 ± 77

7E 9 45 ± 6 41 ± 6 14 ± 4 3.1 ± 0.8 517 ± 95

Table 1. Selected soil properties of the 5 fields (Mean value ±SD)

Fig. 2. Slope increase estimated with high-resolution LiDAR (Light Detection and 

Ranging) elevation data (2-m grid) for the 5 fields. Higher slopes are represented 

with darker shades.

Fig. 1. Cumulative monthly discharge (mm) and transports (kg ha-1) of suspended 

solids (SS), total phosphorus (TP) and unreactive phosphorus (UP) in drainage 

water at the 5 fields during 2000-2011. 
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Fig. 4. Unreactive phosphorus (UP) and dissolved phosphorus (DP) concentrations 

(mg/L) in the mobilized material (Mob.) and in drainage water expressed as mean 

annual flow-weighted concentrations (FWC) at the 5 fields.

Fig. 3. Relationship between mean unit stream power based LS (length-slope) and 

mean mobilized SS concentrations estimated with the DESPRAL test at the 5 fields. 

Size of the circles indicates the relative mean annual flow-weighted SS 

concentrations observed at the outlet of the fields.


