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•Assessmenet of agri-measures in draft River Basins Management Plans





•Hot spots
(locally very high nutrient losses)

• Available 
(mobile) 
nutrients in 
soil

• Nutrients 
applied
Source Precipitation:transport

• Leaching (sub surface runoff)
• Surface runoff

Connectivity
3: Interaction between field and surface water

Nutrients: risk assessment
1: Field management 2: Field & landscape

characteristics



Evaluation of mitigation options(conceptual framework)

8 categories: 83 Factsheets
Landscape and 
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Transfer & buffer capacity

Ecological SystemFarming System
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83 Factsheets: headings
• Description, incl. if effect is aimed at N or P
• Rationale, mechanism of action
• Relevance, applicability & potential for targeting
• Effectiveness, including uncertainty
• Time frame
• Environmental side-effects / pollution swapping
• Administrative handling, control
• Costs (investment, labor)
• References

83 Factsheets  
(http://www.cost869.alterra.nl)
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Evaluation

Implementation



Main resultsI. Nutrient & Livestock management (Farm system)
Balance approach & agro-environmental approach: 

– Reduce P (and/or N) content of animal feed to meet animal requirements
– Take into account the soil P status !!! Yet, no European P legislation
– Take into account the N mineralisation 
– Manure separation in liquid (N, K) & solid (P, OM) fraction
– Number of animals/ha or export of mineral surplus (manure processing)
– Reduces farmyard losses (feed & manure stores, septic tanks, ...)

P content feed 20 -25% ↓



Crop: Stewardship  (Increase efficiency & Reduce losses)
– Right source (manure type, fertilizer type)
– Right amount (application rate)
– Right place (patches, wide spreading, row / injection, direct ploughing)
– Right time (period of the year, just before a rain event)

Main results(II) Crop & Soil Management (Field system)
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Soil 
– Management of the field: restore uniformity!!

• Trampled areas / tramlines
• Preferential flow (cracked soils; fingered flow)

– Direct drilling/shallow cultivation and mulching/cover crops reduce erosion losses from high risk areas more than ploughing.
– Compared to autumn ploughing, on average a spring tillage reduces erosion risk and nutrient losses during winter.

Main results(II) Crop & Soil Management (Field system)



Controlling water flow
– Reduce nutrient concentration of overland water flow (grassed waterways).
– Reduce surface nutrient losses by buffer strips (store nutrients & sediments; uptake of dissolved nutrients by vegetation and biota, transformation such as sorption and denitrification). 
– Reduce subsurface (leaching) nutrient losses by changing the drainage system (trenches, ditches and tile drains). E.g. Controlled tile drainage systems  change of the depth of the water discharge to surface waters.

Main results(III) Water, land use & landscape management



Land use & landscape
– Reallocating the land use or change of crop type (high – low lands)
– Agro-forestry, nature development
– Physical barriers between grazing animals and surface water
– Catchment infrastructure: increase the water flow pathway and reduce water flow rate  increase the net buffer capacity e.g. 

• Ponding systems
• Grassed waterways
• Drop structures / sediment boxes
• Field boundaries, like line elements (hedges, trees, etc)

Main results(III) Water, land use & landscape management



- Surface water management to increase nutrient removal and storage processes is often applied in River Basin Management Plans because it is cost-effective for both N and P. 
- River restoration and maintenance can assist in increasing nutrient retention and improving stream ecology.
- Wetlands: positive effect for N and sometimes negative for P (iron reduction) 

Main results(IV) Surface water management (ecological system)
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Strategy for closing agricultural nutrient cycles

1. Reuse nutrients from organic residues
2. Reduce nutrients losses (increase nutrient efficiencies)
3. Recover nutrients from waste (and manure if needed)
4. Redefine systems, where needed



Report (144 pp) Artikel: Science of the Total 
Environment 468–469:1255-1266.



1. Causes of environmental losses are quite well known, however often more qualitatively than quantitatively and more often at local scale than catchment scale. 
2. Many measures (farm, field and crop management) are no-regret measures: They should be part of Good Agricultural Practice (GAP)
3. Factsheets will help intermediaries, watershed managers & policy makers to implement the right measure at the right place to optimize the costs-benefits
4. Close open-minded interaction between policy makers and scientist in quite similar (macro) regional areas is important to develop effective and feasible strategies (e.g. CIS science-policy- working group)

Conclusions
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•Streamflow affects numerous processes, including
sediment regime, channel formation, floodplain and flood
processes, groundwater and surface water interactions,
nutrient delivery, and water quality.
•In this region intermittent and ephemeral streams are very
common fluvial systems.
•These rivers show a high rate of change in streamflow,
high peak discharges, and low baseflow.
•A large part of their annual volume flows in a few days,
delivering a great part of their sediment and nutrient loads

•Relevance of the flashy / intermittent rivers



•Seasonal sequence

•time•sediment

•transport

•evaporation
•infiltration

•resuspension •transport

•micriobiological transformations

•accumulation

•first flush effect
•first flood event

•water quality dynamics



•Aquatic resources and management objectives are fundamentally different.
•Rainfall depths are much lower.
•Evaporation rates are much higher.
•Pollutant concentrations in stormwater are much greater.
•Vegetative cover is sparse in the watershed.
•Sediment movement is great.
•Dry weather flow is rare, unless return flows are present

Considerations in Arid and Semi-Arid Watersheds



Increase travel time of runoff.
Increase evapotranspiration.
Increase infiltration.
Provide overbank accumulation areas to allow controlled flooding to flatten flow peaks.
Decrease erosion.
Decrease nutrient and pesticide pools in upstream soils.

To counteract the adverse effects of flash floods



Contour Stone Bounding (line of stones or a stone bund along acontour; conservation of water and soil resources).
Soil Contour Bounding (construction of small bunds across the slope ofthe land; soil conservation).
Permeable Rock Dams (long, low structures across valley floors;controlling gully erosion and deposition of silt).
Tied Contour Ridges (small earthen ridges; tree planting and cropproduction).
Check dams (small dam constructed across a drainage line; lower thespeed of concentrated flows, storm events, sediment reduction).
Modification of soil structure and porosity to reduce erosion and P transfervia catch crop implementation and/or, mulching on maize fields and/or,grass under permanent cultures and vegetative.
Vegetative Filter Strips (VFS).

A list of potential BMPs should contain







Thank you for your attention


