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BESS- Biodiversity and ecosystem services 

Search for 
‘BESS NERC’ 
 
 
 
 
 
‘Wessex BESS’ 



Ecosystem services and Health 



 

‘Planetary Health’ 



 

‘Planetary Health’ 



Rockstrom et al. 2006 Nature 
Steffen et al. 2015 Science 



DECLINING 
SPECIES 

Trends in UK Biodiversity 

NEW ARRIVALS 

INCREASING 
SPECIES 

Analysis of species trends 
in Great Britain from 
1970-2009 
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Oliver et al. 2016 
Nature 
Communications 

4400 species across 22 taxonomic groups 

 



• Species richness assessed accounting for recorder effort 
using FRESCALO (Hill 2012)  

• Across 12 taxonomic groups from 1970-1990 and 2000-2013 

• Species richness scores are then standardised within each 
environmental zone 

 
 

  Using biological records to map ecological status 

Plant species richness a) uncorrected and b) FRESCALO- corrected 
UK Environmental zones based on abiotic 
conditions (Bunce et al. 2007) 

Biodiversity mapping 



Aggregate ecological status  (species richness 
expressed relative to maximum for each 
environmental zone) across 12 taxonomic groups 
from 2000-2013  

Biodiversity mapping 

Dyer et al. in revision 





Spatial ecosystem service modelling 

Considerations in picking an ecosystem service modelling framework: 
• Number of services modelled          
• Collaboration with NGO community 
• Academic rather than corporate 
• Open source software 
• Robust process-based modelling 
 



Developed by Natural Capital Project, Stanford University, 
http://www.naturalcapitalproject.org/InVEST.html 
 
 -A GIS framework (now running 
standalone based on Python scripts) 
which allows integrated modelling of 
ecosystem services 

-Tier 1, 2 & 3 models with increasing 
complexity and data demands 
 
 

Spatial ecosystem service modelling 

http://www.naturalcapitalproject.org/InVEST.html


 

InVEST Training Course, CEH Wallingford, 
14th-18th Oct 2013 
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Model Inputs 

Land use/Land cover 
Export coefficients, retention 
capacity, root depth, etk  

Topography 
Digital elevation model  

Climate 
Precipitation,  Potential 
evapotranspiration, Zhang 

Soils 
Soil depth,  
Available water content 

Watersheds 
Catchments flowing into 
points of interest 

Economic 
Critical loading, treatment 
cost, time, discount rate 

$$ 



Model Outputs 

Nutrient Exported 
Kg/year 
 

Nutrient Retained 
Kg/year 
Used in valuation 
 

Value of Nutrient Removal 
for Water Quality 
Currency over time period 



Water yield - Test Catchments 

• 20 test catchments with varied landcover, 

geology and population size 



Model Inputs – Land cover 

• CEH Land Cover Map 2007 

 

 

 

 

 

 

• Literature search to obtain evapotranspiration 
coefficients for LCM2007 classes 

 



Model Inputs - Abstraction 

• Used published regional abstraction statistics 

to calculate a value per hectare of land use 



Model Inputs – hydrology/soils   

• Hydrological/Meteorological parameters from 

CEH models 

 

 

 

• Soil characteristics from European Soils 

Database 

Precipitation 
Potential 

Evapotranspiration 

Root Depth 

 Plant 

Available 

Water 

Contetnt 



Validation data 

• Compared modelled water yield to monitored 

river flow from the National River Flow Archive  

 

• Used mean flow for same 10 years as model 

inputs (2000-2010) 



Water Yield– Validation results 

InVEST overestimates water yield per hectare,  

but by a consistent amount.... 
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R2 = 0.95, a = 1470, b = 1.01 

NB. Scottish catchments in red Redhead et al. in prep 



Water Quality - Test Catchments 

Catchments determined by presence of validation data (co-located 

measurements of N/P and water flow) 



Model Inputs   

• As for water yield, plus N/P load and retention 

coefficients for each land cover class obtained 

by literature searches 

• Adjusted by estimated point source load 

 

 



Water Quality– Validation results 

• Good fit to 
validation data once 
adjusted by point 
sources (R2 > 0.66) 
 

• Performs better 
than point sources 
alone or crude 
estimation by area 

Redhead et al. in prep 



Land cover change 1930 - 2007 



Water yield change 1930 - 2007 

NB.  “Blocky” areas due to lower resolution of PAWC and rooting depth data 



Phosphorous export change 1930-2007 



Potential 
sources 

Transport & 
survival in 
catchment 

Crypto. 
abundance 

and infectivity 

Infection 
risk 

Cryptosporidium catchment model 

Human 
exposure 

Duress 
scenarios 

Humans 

Wildlife 
 

Livestock 

Spatial models of disease risk 



Cultural ecosystem services  

 



 

Cultural ecosystem services  



Mental health 

Adapted from: Aked et al. A report presented to the Foresight Project on communicating 
the evidence base for improving people’s well-being. Centre for well-being, nef (the new 
economics foundation) 

Natural Environment: 
land cover composition 

Natural Environment: 
land cover composition 

Natural Environment: 
land cover composition 



 
Lola Vázquez Peraita Msc 2014 
Cranfield University 
Developing cultural ecosystem 
services indicators for public 
health  

Mental health 


