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  Wales is one of only 3 nations with 
sustainable development enshrined 
within its constitution  

 

          John Griffiths, Environment Minister, UN 
Climate Change Conference, DOHA 2012 

    “Wales will become the first country in the 
world to make it legally binding for all public 
bodies, from health trusts to libraries and 
schools, to take account of the environment 
and social issues when they make a 
decision” 

  
 

  

A small country with a big ambition 



 

  
 

  

• The ‘European Agricultural Fund for Rural 

Development’ provides funding to farmers for 

improving the environment and countryside.  

• Effectively this becomes payment for 

‘Environment Goods and Services’  

• Each country has to develop a ‘Rural 

Development Plan (RDP)’ to deliver these 

funds AND monitor and report outcomes back 

to the EU 

EU Agricultural Fund provides a mechanism for delivery 



Glastir: A single payment scheme with 6 high level aims 

• Combat 
climate change 

• Improve soil 
quality 

• Maintain and 
enhance 
biodiversity 

• Improve water 
quality and 
flow 

• Socio-economic 
benefits 

• Increase area 
and 
management 
of Woodland 

> 150 management 

interventions eligible for 

payment 

 

Capital grants for structural 

changes to increase 

efficiency 

 

Commissioning of an 

independent monitoring 

and evaluation programme 

to allow for fast feedback 



Glastir Monitoring and Evaluation Programme (GMEP) 

• National field survey of 300 1km 
squares on a 4-year rolling cycle 
 

• Co-located measurements: 

• Plants; birds, pollinators, water, 
soil, greenhouse gas emissions, 
landscape, historic features, social 
& economic impact 

 

• Modelling to integrate data, explore 
trade-offs and co-benefits and 
forecast impact of land management  
 

• Public data and modelling portal 



Robust statistical design 

• Stratified sampling for efficient 
sampling 

• Power analyses to identify number 
of sites required 

• High level of quality assurance 
using independent surveyors  

• Use of established field 
methodologies enables use of 
historical data 
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Power analyses 

Flexible population approach 

Build on historical data 



Co-located measurements allow for inter -dependencies 

to be explore (ecosystem approach) 

GHG and 
diffuse 
pollution 
model 

Plant species model 
LUCI ecosystem 

services and 
opportunity mapping 

Landscape 
quality 

+ models 



Findings (1): Ongoing change in Natural Capital 

Soil 
carbon 



Findings (1): Ongoing change in Natural Capital 

Soil 
carbon 

Soil pH 

Soil N 

Soil P 

Soil 
mesofauna 



Findings (2): Legacy effects of past schemes 

Never in 
scheme 

Entered pre 
2006 

Entered post 
2006 

Reduction of grass presence in 
heathland 



Findings (3): Modelling for optimising scheme  

What is causing the problem of phosphorus in 
this rivers? Who do we target to change and 

what % reduction can we expect? 
Bluebell 

How long will it take for this woodland to 
become suitable for target species if woodland 

expansion option is introduced?  

Now        With Glastir        Target 

23 years 

How do we improve benefits of our landscape to the wider public? 

High Quality – High Accessibility 



Flood generating and 
mitigating land 

Woodland expansion 
opportunity 

Carbon storage Carbon emission 

Findings (4) Identifying trade-offs and opportunities using the LUCI 
model 

Jackson et al,. (2013) Urban and Landscape Planning 112, 74-88. 
Bagstad et al. (2013) Ecosystem Services 5:27-39 
 



Flexibility as policy changes 

A resilient Wales  
A nation which maintains and enhances a biodiverse natural 
environment with healthy functioning ecosystems that support social, 
economic and ecological resilience and the capacity to adapt to change 
(e.g. climate change). 
 

Environment (Wales) 
Bill 

Well-being of Future 
Generations (Wales) 

Act 
7 goals 



Connectivity 

Diversity 

Condition Extent 

• Habitats 
• Plant species 
• Bird indicators 
• Pollinators 
• HNV 
• Farm business  

 

• Soil condition 
• Water quality 
• GHG emissions 
• Farm profitability 

 

GMEP measurements can be used to report on ecosystem 

properties linked to resilience 

• Connectivity metrics for 
woodlands, wetlands etc 

• Social connectivity 

• Habitat area 
• Fragmentation 

metric 
• Area of priority 

habitats 



www.gmep.wales 

A data portal for easy access to data and findings 

https://gmep.wales/


GMEP Team (90 scientists from 19 organisations) 

    



Thank you  



Services currently modelled by 
Service Method 

Production Based on slope, fertility, drainage, aspect, climate 

C stock/emissions IPCC Tier 1 compatible – based on soil & vegetation  

CH4/N2O emissions IPCC Tier 1 compatible– soils, veg, stocking rate, fertiliser 

Flooding Topographical routing of water accounting for storage and infiltration 
capacity as function of soil & land use. 

Erosion Slope, curvature, contributing area, land use, soil type  

Sediment delivery Erosion combined with detailed topographical routing 

Water quality Export coefficients (land cover, farm type, fertiliser, stocking rate info) 
combined with water and sediment delivery models  

Habitat Approaches 1) Cost-distance approach: dispersal, fragmentation, connectivity. 

2) Identification of priority habitat by biophysical requirements e.g. 
wet grassland 

3) Measures of habitat richness, evenness, patch size etc 

Coast/ floodplain 
inundation risk 

Based on topography and input height of storm surge/long term rise 
etc: surface and groundwater impacts estimated   

Tradeoffs/synergy 
identification 
 

Various layering options with categorised service maps; e.g. Boolean, 
conservative, weighted arithmetic, distribution plots 


