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Glastir Monitoring and Evaluation Programme

Aim

• Quantify impact of Glastir

payments against 6 strategic 

objectives:
• Climate change mitigation

• Diffuse pollution

• Biodiversity 

• Soil 

• Landscape, historic and access

• Woodland

• Set these within the context of 

ongoing change of our 

Natural Resources in Wales



Ongoing change of Wales’ Natural Resources: Direct

• Grazing animals
• 5 fold increase over 150 years = > 50% decrease in soil rainfall infiltration rates

• Forestry
• Major afforestation programme = 25% reduction in water yield and 40% acidification 

of soil and rivers

• Drainage
• 70% of uplands drained  = loss of stored carbon

• Recreation
• Conversion of agricultural land to recreation (£1M pa in Scotland to repair)

Sheep numbers in Wales 1867-1990
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Ongoing change of Wales’ Natural Resources: Indirect

• Air pollution

• 100 fold increase in N deposition in 150 years = 50% loss of vegetation species 

richness 

• Climate change

• Increased winter river flows; likely future loss of soil water holding capacity

N deposition and heathland plant diversity
Jones et al. (2013) 
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Each change we have made in Wales has had benefits and 

dis-benefits

Food production
Keeps vegetation open
Farmers on the land

Ammonia
GHGs
Runoff
Pathogens



How to choose the right balance?

• Scientific evidence (e.g. 
stock, condition, 
thresholds, benefits of 
unseen or unattractive 
assets)

• Economic evidence (e.g. 
cost – benefit 
assessments)

• Social demands and 
preferences 

A combination is usually 
recommended



How to deliver this?

• Scientific evidence

• Monitoring / survey work

• Modelling

• Provides the under-pinning data for…..

• Economic studies

• Most studies struggle due to lack of data for value 

transfer functions

• Social studies

• Many benefit from empirical approaches



GMEP: Delivers an integrated monitoring approach 

to deliver the scientific evidence

• Explicitly recognises the linkages 
between plants, soil and water  
and the atmosphere 

e.g. New planting of native trees 
benefits:

• Wildlife
• Carbon
and depending on location:
• Flood mitigation 
• Water quality

• Separate surveys would struggle 
to quantify these co-benefits 
efficiently



The challenges set for GMEP

• Use an integrated Natural Capital Approach 

• Must be flexible to a changing political 

landscape / RDP

• What scale to measure at?

• How to exploit historic and ongoing monitoring 

for national trends?

• What to measure?

• Deliver high level indicators for RDP reporting

• How frequently?

• Must provide early feedback on outcomes

• Be cost efficient
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Flexible to changing WG priorities

Squares selected using a 
new theoretical scoring 

system 

If score for 
Calaminarian
Grassland is 

changed from its 
current score of 3 

to 60 

Squares selected using the 
current scoring system 



The challenges set for GMEP

1km square selected as:

Scale ensures a range of habitat 

types

Unbiased by land ownership

Can be upscaled to national scale

Connects to CS; BBS; UKBMS
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• What scale to measure at?
• How to exploit historic and 

ongoing monitoring for 
national trends?
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Indicators required for 
all 6 outcomes

•GHG’s

• Soil

•Biodiversity

• Freshwater

• Landscapes, 
historic and 
access 

•Woodland



Criteria for selecting indicators

• Build on historic data and ongoing volunteer 
schemes

• Add in new indicators only if a WG priority 
(GHG; peat)

• Keep some proportionality across outcomes

• All ‘Outcomes’ had to accept an indicators 
approach (i.e. not everything)

• Ensure contextual data was included to enable 
links to land management and their spatial 
configuration to be used in analysis



River management
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Indicators
Outcome Reportable Indicator

Climate change GHG from agricultural land
GHG from land use and conversion
Embedded /indirect GHG (average farm only)

Water quality and flow Water Framework Directive indicator of headwater streams and ponds. 

Biodiversity Diversity: Plant, pollinator and bird species richness
Priority species number (birds & pollinators; habitat 
condition for other species)
Priority Habitat area
Habitat diversity metric

Condition: Common Standard Monitoring indicators + annual dicots for 
arable
Connectvity: Broadleaved woodland connectivity

Landscape, historic 
and access

Footpath and HEF condition
Visual Quality Index

Soil Topsoil carbon, pH, N, P and biodiversity

Woodland Area; Woodland connectivity; Ancient Woodland Indicators

Socio-economic Resilience of farm businesses (Farmer Practice Survey); 
Wider economic benefits



Connectivity

Extent

Diversity

Condition

• Farm business diversity
• Plant, bird and pollinator species 

richness
• Priority species numbers
• Landscape VQI

• Common Standard 
Monitoring 
indicators

• Soil condition
• GHG emitter
• Water quality
• HEF and footpath 

condition• Priority Habitat area
• Woodland extent

These all map onto resilience requirements

• Connectivity 
• Framentation
• Length and condition of 

linear features
• Footpath access



What we are missing and what is unique
Pros Cons

Soil No other soil programme in place. New 
peatland metrics

Only for 0-15cm (topsoil)

Water Only survey for headwaters and ponds. 
Only survey with plants, inverts, 
diatoms, chemical and physical

No large rivers / lakes (delivered by 
NRW)

Biodiversity Co-located data for multiple taxa (plants, 
birds, pollinators) with associated 
habitat condition data

Only 15 of the 35 Priority Habitats; All 
Priroty birds recorded but only ca. 15 
for Glastir impacts; many other 
species by habitat proxies only

GHG Well tested modelling framework. Novel 
new data at farm level

No national measuring programme

Woodland Includes all woodland including linears
and small parcels < 5 ha missed by NFI

Does not include all large woodlands 
in Wales (delivered by NFI)

Landscape, 
Historic,
access

No other survey for HEFs exists. 
Objective data-driven repeatable
approach. 

Limited sample as not all HEFS in 
squares assessed

Socio-
economic

Targetted focussed studies No overall cost-benefit to date
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The challenges set for GMEP
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• What scale to measure at?
• How to exploit historic and 

ongoing monitoring for 
national trends?

• What to measure?
• Deliver high level indicators 

for RDP reporting
• How frequently?
• Must provide early feedback 

on outcomes
• Be cost efficient

How long will it take for this woodland to 
become suitable for bluebells again if 

woodland expansion option is introduced? 



Modelling to provide early feedback

GHG and 
diffuse 
pollution 
model

Plant species model
LUCI ecosystem 

services and 
opportunity mapping

Landscape 
quality



Modelling outcomes for 6 Glastir options

• Diffuse pollution and soil erosion reduced by 1-

15 % 

• Increased accessible land for broadleaf focal 

species by 3 to 12%,

• Reduction in flood generating land by 1 to 9%, 

• Increased national carbon storage by ca. 0.4%, 

• Positive changes in habitat suitability was 

projected for 75% of the 21 plant species

modelled within 10-23 years
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Proportion effort (%£) by Outcome
Outcome % spend

Biodiversity & 
Habitats

42 (30 + 12)

Woodland In above

Soils 17

Water quality and 
flow

7

Climate change 5

Landscape, access 
and historic

3

Socio-economic 2

Integration and 
trade-offs

7

Underpinning

Informatics 9

Project Management 8



Public data portal to be launched RWS 2015



Ecosystem Approach
Water Resources Management
Coastal zone management
Integrated land planning
Sustainable livelihoods
Economic accounting 

Opportunity for Natural Capital Accounting 



Community approach building on citizen science, academia 

and NGOs

Objective, independent, scientific approach led by 
CEH involving 17 organisations and > 100 scientists 



Thank you - Diolch


