Tools for analysing trade-offs and
synergies in ecosystem services




lce-breaker iIssues regarding trade-offs

e Characterisation

e Optimization

 Opportunity costs (understanding)

 Perceptions and attitudes/behaviours

o Cost-benefits analyses

 Negotiation (fair process / equity)

e Surety and uncertainty

« Timescales and spatial connections

« Monetary and non-monetary aspects (value judgements)




Three parts...

Characterising ecosystem functions (biophysical
component) using spatial planning tools

— Helaina Black

Communicating with stakeholders —demo
— Simon Langan

Analysing management options - integrating
social, economic and environmental

— Bedru Belana




Have in mind ...

« What tools do you need?

« What do you need them for?
— Over what spatial scales?
— Over what timescales?

« Would any of these approaches be useful
to you?

« What are the constraints for you In
assessing trade-offs and synergies?
— Biophysical
— Ecosystem services




Characterising ecosystem functions

ECOSYSTEM PROCESSES-
STRUCTURES

ECOSYSTEM FUNCTIONS
SOIL FUNCTIONS

BIOPHYSICAL

ECOSYSTEM SERVICES

HUMAN VALUES
“preferred end-states”
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Presentation Notes
Two sides of the story to valuing our natural resources

Ecosystem services that we desire from an ecosystem

 biophysical characteristics of the ecosystem 



Functions are the interface between the two as they characterise the capacity of an ecosystem to support the provision of ecosystem services – starting to link the capacity of natural resources to deliver things that we want and need



Benefits of this approach:

n.b. functions not static
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Characterising ecosystem functions

ECOSYSTEM PROCESSES -
STRUCTURES

SOIL FUNCTIONS

|
¢ ECOSYSTEM FUNCTIONS

BIOPHYSICAL

ECOSYSTEM SERVICES

HUMAN VALUES
“preferred end-states”

Functional approach brings together
a wide range of properties and
processes into more manageable
concepts

Tools available to characterise these
In space and (sometimes) time
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IJ:gxampIe — retaining carbon in an ecosystem

o W g g

Type of vegetation and growth rates
Litter fall and root inputs
Activity of decomposer organisms in the soill

Soil depth, texture and moisture characteristics
Land use, management, etc, etc
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CARBON



Function of this ecosystem 




®

Characterising ecosystem functions

Soil Function

Description

Biomass production

Food, fibre and timber production

Environmental
interactions

Filtering, buffering & transforming e.g. buffering
of atmospheric inputs; biodegradation of toxic
compounds

Supporting biodiversity

Biodiversity within the soil, and also supporting
natural habitats associated above-ground flora
and fauna

Physical medium

Base for built development and other human
activities such as recreation

Source of raw materials

Supplying water, clay, sand, gravel, minerals,
pharmaceuticals etc

Cultural heritage

Concealing and protecting archaeological
remains; as a record of land use and settlement
patterns

;n
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Functions are made up of a range of properties and processes




Appllcatlon of avallable enwronmental
L Information within a spatial analysis framework v
+% " e.g. geographical Information Systems (GIS)
i Support for decision making
— What there Is
— Where is it
— How much is there (“ quantity”)
— What state Is it in (" quality”)
— Where is it in relation to other ecosystem functions
— How do the functions interact
— Assessing options and consequences of change

e Resource base for evaluation and future
planning
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Function of this ecosystem 




() .. : :
urrent provision of ecosystem functions in a
landscape (biophysical characteristics)

MAPS

eL.and cover
eConservation areas
*Soil carbon stocks
Digital terrain
*River coverage
sinfrastructure

Ly Caichorsset Larss Cooest

[
|
|

N ETAMEINCENnCe. &
FITEL

SURVEY / MONITORING /
CENSUS DATA

«Climate

*NPP — satellite imagery
*Crop yields

«\Water supply and quality
*Environmental quality ... indicators....

-
L
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Spatial tools

Data gathering and integration 

GIS skills




B
Capacity for ecosystem functions in a landscape

MODELLING using available or predicted environmental data

Static models Dynamic models

Generally simple to use, less data Generally data hungry, can be
needed, outputs often easy to complex to use, interpret and
communicate, difficult to assess communicate but easier to assess
change changes and uncertainties

Can be derived from expert Often mechanistic and quantitative

knowledge e.g. rule-based

« How much function is possible give current ecosystem properties

« How much could function be improved?

* Which ecosystem properties can be managed to improve function?
* Over what timescale can changes be expected?
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How much function is possible given current conditions

Strength 


Land Capability for Agriculture 1:50k

RIRRORECRED

Native Woodland Model

DR
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Many models rely upon the same data
e.g. soil carbon, texture, topography,
nutrient levels, water availability,
rainfall, vegetation ...

But...

data availability, transferable models,
surety, GIS skills...

Eden Catchment Soil Erosion

Margan, Morgan & Finney
Soil Erosion Classification
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No time to go through but UK project identified over 20 models 


S%atial planning tools — interactions between
ecosystem functions
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“Changing” environments
scenarios of the future

» Land use and management changes
e Environmental

*Pollution

Climate change
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No time to go through but UK project identified over 20 models 


Climate change

M =xtreme cold + w wet
W cold + v wet

0 cold 4 wet

v cold + rather wet
[ cold + v wet

[l cold + wet

[ cold + rather wet
[Cleold + moist

W coal + v wet

I cool + wet

1 coal + rather wet
[ coal + muoisk

[ cool + rather dry
M rild + v weat

I rrild + wet

[ I rld + rather wet
[0 mild + muiist

[ mild + rather dry
[ mild + dry

I vearm + v wetk

B vwearm + weet
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[ wearm + maist

0 vwarm + rather dry
I warm + dry

1981-2000 2050s [Med-High Scenario]

What does this mean for agricultural production?




Capacity for agriculture

1981-2000 2050s — UKCIP02 Med High Emissions
POtEitAF large gains in prime land

Brown, Rivington, Towers & Black (2008) Climate Research




Stakeholder engagement tools - interactions
between ecosystem functions

Imbalanced

Biodiversity

: : 1 .
Soil pollution levels Building area (sealed)

Area of green-space

(public) Profile degradation

Area of green-space
(private)




Communicating trade offs

« Example of graphic/ pictorial model

e Uses spatial representation of land use
parcels in a catchment context

« Model used to examine potential impact
of different land uses on water quality,
livelihoods and sustainability

e Currently set in a Scottish/ European
context




Model: PIPE DREAMS

©¥pipe Dreams - The Macaulay Land Use Research Institute - Mozilla Firefox =] x|

File Edit Wiew Histary Bookmarks Tools Help

i c A (a7 ||_1] |Fi|e:,|’,|’,|'C:,|’D0cuments and SettingssI0028/Desktop/pipedreams/index. html b '|Google ;

|8 Mast Visited 4P Getting Started |5 | Latest Headlines
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 Slope/land suitability
» 10 land parcels

» Choice of 7 land uses

areas remaining 10

Grouped:
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» Crops
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the land?

Lets find out together.

* natural

5 class outcome for:
e Environmental
e Food

e Economic

| Done

tb'startl J E) @ > J Microsoft PowerPoint - [... | |} pipedreams ”@ Pipe Dreams - The Ma... @ Pipe Dreams - The Maca. ..




Facilitated use of model

 Break into 5 groups, set-up and run
model

e Review and discuss model:
— Was it useful?

— Should we consider developing and
adapting it for PRESSA

— How?
—Who might use it?

e Please record discussions for
trainers




B
Resolving trade-offs and synergies

e Tools to assess
— now and the future
 implications of climate change
— range of options
 |ocations
e management

 No single definition of success

« Supportto successful management &
planning

— Integrative & collaborative involvement of all
stakeholders
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Contrasting statutory and new water management with ongoing voluntary arrangements – what have we learnt from CMPs?

What does collaborative catchment management involve?

Involving a range of issues and objectives

Coordinating work for mutual benefit

It also explores what is meant by success in ICM in terms both of outputs and outcomes. 

Success was recognised in various ways, with a balance being struck between an effective process being initiated and maintained, and the ability of that process to produce tangible outcomes of benefit to stakeholders. 
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