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Agricultural Census data for every 2km grid square of GB from 
1969 plus 50,000 farm years of Farm Business Survey data:

•Agricultural land use hectares (wheat, barley, grass, etc.);

•Livestock numbers (dairy, beef, sheep, etc)

•Time trends (response times, new crops, etc.)

We then add

•Environmental & climatic data (rainfall, temperature, etc.)

•Policy determinants (CAP reform etc.)

•Input and output prices for the period

Data and analysis

Resulting models tested by comparing predictions with actual 
land use



Validation: Actual versus predicted tests
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Climate change impacts

Rainfall: 2004 - 2040

Temperature: 2004 - 2040
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Predicted land use changes due to climate change

e.g. Dairy vs. Oilseed rape



Predicted change in farm gross margin due to 
climate change 2004-2050

UKCIP low emissions scenario UKCIP high emissions scenario



Land use change & water quality

Modelling land use 
change as a result of:

•climate change; 

•new  policy; 

•world market shifts; 

•etc. 

Also estimating 
resultant farm incomes

Modelling the impacts of 
land use change on river 

water quality and 
ecosystems services

- and how water policies 
like WFD forces land use 

to change

Nitrate leaching 

per month

Integrated modelling: 
Linking land use with 

diffuse water pollution

Land use change



What reduces chlorophyll-a concentrations in rivers?

ÅLess root crops

ÅLess dairy cows

ÅLess suspended sediment

ÅHigher river flows

ÅLower water temperature

ÅHigher rainfall

Why this matters: 
ÅWFD and other policy requirements
ÅChanges in treatment costs
ÅImpacts on recreation

Regarding the latter: 
ÅDo the public value changes in river water quality? 
ÅAnd if so....by how much?
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Valuing water quality effects on recreation 

ÅSurvey of a diverse sample of over 
2,000 households across a wide 
area with variable water quality  
(enhances transferability)

ÅFor each respondent: Home located 

ÅLocate visited sites

ÅCharacterise water quality (e.g. EA 
data) 

ÅRecord visit frequency

ÅIdentify all possible sites (including 
zero visit sites)

ÅGIS generated measures of travel 
time 

ÅTravel cost model of the trade-off 
between visit frequency, visit cost 
and water quality

ÅEstimate the value individuals have 
for changes in water quality £



•Near to home
•Other tourist attractions on site
•Nearby pubs and car parks
•Far from sewage works and industry
•Few other substitutes available

What encourages people to visit rivers? 

•High water quality

And...
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The value of improving river water quality



Water quality below WFD requirements 

in much of the River Aire

Status Quo

Integrated modelling case study



Baseline
20% Fertiliser

reduction

20% Livestock 

reduction

20% switching 

arable

Load

(kg/ha)

24.9 -1.1

(-4%)

-1.5

(-6%)

-5.5

(-22%)

Concentration

(mg/L)

5.4 -0.2

(-4%)

-0.3

(-6%)

-1.2

(-21%)

Farm income 

lost (£m)

-2.39 

[ -2.50;-2.27]

-1.89

[ -2.00 ; -1.79]

-5.53 

[ -5.23;-5.84]

Effectiveness

(£m L /mg)
-11.3 -6.3 -4.7

Integrated modelling case study



Costs on the rural farming community

(£5.5 million)

Baseline
20% Fertiliser

reduction

20% Livestock 

reduction

20% switching 

arable

Load

(kg/ha)

24.9 -1.1

(-4%)

-1.5

(-6%)

-5.5

(-22%)

Concentration

(mg/L)

5.4 -0.2

(-4%)

-0.3

(-6%)

-1.2

(-21%)

DFGM 

(£m)

-2.39 

[ -2.50;-2.27]

-1.89

[ -2.00 ; -1.79]

-5.53 

[ -5.23;-5.84]

Effectiveness

(£m L /mg)
-11.3 -6.3 -4.7

Integrated modelling case study

Benefits mainly for the  

urban community

(£12.5 million)

CC impact

Status quo Improvement



 
 

Land use change impacts on faecal pollution



Summary and conclusions

ÅThe non-market ‘ecosystem services’, such as recreation, 
associated with the water environment can be valued

ÅApproaches such as those featured allow the decision maker to 
see how those values vary across locations

ÅThis allows the targeting of scarce resources to high value 
priority areas. This improves the efficiency of resource use (vital 
in times of austerity)

ÅNew network brings researchers from all disciplines (natural 
science, economics and social science) together with decision 
makers 



www.valuing-nature.net
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