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Project Overview 

ÅInvasive Juncus spp. rushes reduce ecological & economic value of 
grassland

ÅMCPA herbicide treatments can leach into water courses: difficult to treat 
and may breach UK/EU WFD water quality standards

ÅWelsh govt, NRW & DCWW require a cost-effective, targeted & practical 
catchment management solution

ÅVHR EO imagery identified rush abundance, and enabled development of 
specific pesticide risk maps to help target management treatments 
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MCPA & Rush Treatment

ÅInvasive rushes (e.g. Juncus effuses) have negative 
impact on breeding waders like curlew when >30% 
field cover *

Å15% rush infestation in productive grass swards 
reduces output by 1.25t DM/ha/a, with the value of 
lost big bale silage production of up to £192/ha **

ÅChemical treatment with herbicides like MCPA and 
glyphosate is common practice

ÅMCPA an emerging water quality problem in upland 
catchments e.g. upper Wye

*   RSPB (2013)
** EBLEX (2013)
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ÅNRW data suggest rush treatments are a key source of 

increasing detections of MCPA

ÅWeedwiper scheme can reduce inputs to surface 

waters, but needs spatial targeting

Å1000km2 study area in mid-Wales:
Å1300 farms; 1000 holdings; 17000 grass fields

ÅWhere do end-users start to engage?

Test catchment: Upper Wye

Risk mappingusing EO helps plan 
engagement, prioritise limited 
resources, target activities & build 
evidence base for stakeholders
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Satellite-enabled solution 

ÅExisting published map product lacks spatial & temporal 
precision, and considers only intrinsic pesticide risk via 
washoff

ÅNew processing chain incorporating EO overcomes these 
constraints

ÅMultispectral VHR EO imagery, DTM & LBRC data used to 
develop novel Juncus classification algorithm

ÅEO-derived rush abundance data then used to develop 
novel specific pesticide risk map product

ÅJuncus abundance & pesticide risk maps help target weed 
wiper activities, prioritising resources onto high risk areas
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Intrinsic Pesticide Risk Mapping

ÅPrevious field-scale rush risk indeces consider 
washoff only

ÅIn this Phase 1 study, we refined the SW risk 
index to account for herbicide loss from rush 
treatments due to washoff, its fate in soil, and its 
transport via surface runoff and drainflow for:
Å8 soils (4 typically drained)

Å6 slope classes

Å2 climate zones

Å4 surface runoff connectivity classes
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Intrinsic Pesticide Risk Mapping

Fields were assessed for risk to surface 
water by deriving intrinsic risks using 
national datasets on:

o soils (NATMAP vector)

o drainage (soil class)

o land cover (LPIS land use, 100m resolution 
Corine 2006 raster)

o slope (GetMapping 10m DEM) 

o proximity to surface water (LPIS boundaries, 
river network)

o climate (1km2 resolution Worldclim raster)


