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Summary
This is the record of the CCRA Biodiversity and Ecosystems Services Stakeholder workshop held in York on 11th May 2010. The event was attended by 16 people drawn from across the sector, including stakeholders from England, Wales, Scotland and Northern Ireland. 

Many participants made the point that Biodiversity is a broad sector and some felt that it might be better understood as a cross-sectoral issue.   It was also suggested that Biodiversity and Ecosystems Services should not be confounded and that the differences needed to be clearly teased apart.

The overall approach to risk assessment was also an issue for some of those present.  They argued that vulnerability informs risk and therefore needs to be taken into account, along with adaptation which is seen as a part of risk.  Some participants therefore felt that more time should have been spent discussing of the key issues underpinning the CCRA from a biodiversity/ecosystems services viewpoint.

Despite these issues and some concern over the varied level of analysis of the different impacts, participants provided a valuable review of the impacts list.     Some general comments were that the list over-emphasized hydrological issues and that it was important to take account of other perspectives and to tease out further impacts.

Structure of the workshop record 

The main body of the workshop record follows the structure of the workshop and includes notes on the plenary sessions.  Detailed information from small group sessions is shown in two annexes:

Appendix 1 – list of responses to ice-breaker: ‘I’d like to know…’

Appendix 2 – Observations on impacts and suggested risk metrics - ordered by cluster
Appendix 3 – Participants’ feedback
1. Participants

Sixteen people participated in the workshop.  These included stakeholders from Northern Ireland, Scotland and Wales as well as participants from different types of organisation: public sector, private sector, voluntary and academic. 
	NAME
	ORGANISATION

	Deborah Proctor
	Joint Nature Conservation Centre

	Humphrey Crick
	Natural England

	Mary Christie
	Scottish Natural Heritage

	Clive Walmsley
	Countryside Council for Wales

	Fiona Mulholland
	Dept of the Environment – Northern Ireland

	Mark Diamond 
	Environment Agency 

	Pamela Berry
	Environmental Change Institute, University of Oxford

	Alice Hardiman
	RSPB

	Richard Findon
	Defra

	Brian Huntley
	University of Durham

	Michael Graham
	English National Park Authorities Association

	James Pearce-Higgins 
	British Trust for Ornithology

	Willie Duncan
	SEPA

	Mike Harley
	AEA

	Chris Spray
	Scottish Alliance for Geosciences, Environment and Society (SAGES)

	Tim Ashelford
	Government Office for Yorkshire and the Humber


2. Starting point

After the initial welcome, to get a sense of people’s interests and concerns at the start of the day, participants were invited to ask a question (‘I would like to know…’).  

The questions were grouped under theme headings:

· terminology

· risk categorisation

· cross-sectoral consistency and indirect impacts

· actions to be taken

· ecosystems services

· process

· the international dimension 

Questions which the facilitators were unable to answer were collected to be dealt with after the workshop.

The list of questions can be found in Appendix 1. 
3. Presentations

The project team gave two presentations: an overview of the CCRA project and background to the sector report.  These presentations can be found in Appendix 2.

4. Discussion of sector impacts

Working in small groups, participants reviewed the list of sector impacts that had been circulated before the workshop.  All the impacts were put up as posters on the walls and people added their comments and proposed modifications to the posters so that other groups could see and make further comments.  The comments, additions and modifications to each of the impacts are shown in Appendix 3.  
Among the issues raised were:

i. Why aren’t impacts from responses to climate change (e.g. hydropower) included in the assessment?  

ii. Adaptation should be tackled early on, as it impacts risk.  

iii. Where does biodiversity sit in relation to other sectors and their priorities?  How is the project managing the representation of biodiversity in other sectors?

iv. Very strong emphasis on water/hydrological climate effects – this reflects that the list was drawn up by hydrologists.  The other impacts should be sub-divided to give equivalent weight.  
v. The way terminology is being used needs to be more explicit, e.g. for there to be risk there needs to be probability.

vi. More information is needed about international dimensions.

In a plenary session at the end of the small group exercise, participants made the following points:

· Impact sheets need to be bigger and show column headings;

· Don’t combine more than one issue in a single impact;

· It might have been easier to start with a habitat;

· There is repetition across the impacts, e.g. high temperatures;

· There is an emphasis on hydrological issues: the impacts list needs to be reviewed from other perspectives;

· There is a big range in levels of detail across the impacts: some are generic and others are very detailed, e.g. phenology: current bullet points don’t reflect existing knowledge, but other impacts do have the details.  Disparity.

· Mix of impacts: there is a risk that aggregating severity could lead to significant impacts being ignored;

· Use precautionary principle if there is evidence of causality;

· Lack of clarity as to evidence;

· Further impacts need to be teased out;

· Composition of this group: is there a danger that some impacts will not be identified?

· Topics highlighted in impacts are so varied that it is difficult for individuals to know where to start;

· Don’t mix things that have negative and positive impacts.

5. Prioritisation

Prioritisation was discussed in a plenary session.  The group felt that it was not possible to prioritise the impacts.  The following comments were noted:

· Ability to prioritise depends on accuracy of climate models – different for different climate effects (e.g. temperature changes c.f. wind).

· Complexity in considering cross-sectoral impacts - comparing different metrics and huge uncertainty of indirect impacts.

· Adaptive capacity must be included within prioritisation process: particularly and perhaps unusually true in biodiversity/ecosystems sector, where autonomous adaptation is difficult to separate from impacts.

· Irreversibility is a key consideration in this sector and must be explicit in prioritisation.

· Prioritisation based on existing vulnerability, e.g. red/amber listing, European designation.

· Magnitude needs to reflect spatial variation in prioritisation, e.g. changes in rainfall between Scotland and SE England

· Starting from climate drivers is not a good fit to the evidence of impacts available in this sector.  Impacts have been investigated related to species and habitats so it may be best to start from a sop/habitat perspective using existing qualitative information for prioritisation and then map back to climate drivers structure (which we acknowledge is being used to allow comparison between sectors).  

6. Risk metrics

Participants worked in small groups to identify and scope out risk metrics for the biodiversity sector.  

Group 1

Food availability – taking a species specific example of negative impacts of increasing temperature upon tiphiid populations and their golden plover predators (Pearce-Higgins et al, 2010, GCB) 

Metric: probability of golden plover population falling + impact below particular threshold based on demographic model.  

Advantages: well-understood, specific; applies to other similar species; tracks a mechanism to inform adaptation; measurable through time; quantitative.

Difficulties: other possible drivers of change; limited relevance for other species.

Data: understanding of the system required – demographic model.  This could be supported by monitoring data on crane flies and golden plovers.

Group 2

a) We propose estimated date of extinction of salmon in each UK salmon river for use with Impact 4.

Advantages: powerful message; easy to measure (T of river and estuary – from UKCP09 - linked to air T; linked to salmon therefore easy to model); high economic value; European conservation species; good fish counters;

Difficulties: difficult to categorically say because open system therefore difficult to say when extinction has happened.
Overcome by: (use beyond 1 year in 5 return of salmon)

But: salmon models used not necessarily credible; UKCP09 projections may not be right, but reasonably transparent and objective.

b) Impact 7 – loss of C from organic soils
Group 3

Rather than discussing risk metrics, the group looked at methods for identifying vulnerable habitats (vulnerability to climate change).

Blanket mire not very diverse (low biodiversity) but very important in terms of ecosystems services; the reverse could be the case for other habitats (i.e. high biodiversity/low ecosystems services).

One way out of this problem is to make biodiversity an ecosystems service.  Measures that people take to adapt to climate change could have a negative or a positive effect on biodiversity.
Vulnerability assessment:

i. Assess impact





ii. Assess vulnerability





iii. Priority

To increase adaptive capacity of vulnerable systems (i.e. > resilience)

iv. We already know that certain habitats are vulnerable to climate change:

· Wetlands: coastal, lowland, upland.  (All important for biodiversity and ecosystems services they provide)
     Ref: Harley et al (2009), Adv. Sci. Res.
.

7. Marine / Fisheries & Biodiversity and Ecosystems services sectors joint plenary

Participants in the Marine/fisheries and Biodiversity and Ecosystems Services workshops came together for a final joint plenary, when they were invited to leave a message for the CCRA project.

The following general messages were noted:

· Please keep it simple

· Starting from climate change and working from there is difficult because you can’t change it (response is ‘so what?’).  Better to start from consequences.

· One danger of the above is that unexpected consequences could be missed.

· National v international – industries like shipping are global, as are biodiversity and ecosystems services

· Unless you take account of full consequence (vulnerability + adaptive capacity) you are likely to get the impact and priority wrong

· Good evidence coming out of EEA / AEA studies

· Need to be clearer / more precise in use of terminology

· Vulnerability = risk assessment. 
Appendix 1

List of participants’ questions at the start of the workshop

“I would like to know …”

Questions about terminology

· What were the fundamental assumptions made in selecting / identifying impacts and in formulating the impact scoring rationale?  Need to address confusion surrounding ‘impacts’, ‘vulnerability’, ‘risk’

· How the prioritisation method will work for the biodiversity sector and will it be possible to identify risk metrics in a way that will be supported by available data, in a way that can be compared to other sectors; also how people will cluster the impacts as there are lots of different ways to group/split impacts.

Questions about risk categorisation

· Why ecological disruption is sometimes amber & sometimes red; what colour category is given where there are some positive and some negative impacts; what level of temperature change the impacts are associated with – has this been standardised or recorded?

· How we can monitor and report in a meaningful and understandable way on adaptation when the impacts of CC are so interwoven with natural cycles & events and the timescale almost too extended to note real discernible and attributable trends; how can we achieve consistency in scoring?

Questions related to cross-sectoral consistency and indirect impacts

·  If this risk assessment agrees with the risk assessment that I’ve already done for the water environment (steal good ideas / re-assess what I’ve done)

· Biodiversity is not a sector – how will issues be captured across the process?  How set are the climate effects & impacts identified?

· How are cross-sectoral impacts going to be looked at?
· How will CCRA, particularly in relation to biodiversity & land use (a major driver of biodiversity change) assess indirect impacts that may be more significant but difficult to appraise? 

Questions related to actions to be taken

· How the concepts and analysis can be turned into effective action on the ground (individual decisions made by real stakeholders that lead to real changes in the way we do things and the environmental impacts that result)?
·  How to align Government, regulators, land managers, to ensure compatible response in a spatial / temporal sense to address climate change issues, in particular in response to biodiversity & ecosystem service protection.

· How to resource and best monitor impacts of climate change through time; potential for adaptation management to increase resilience/resistance of populations; likely impacts of climate change on human land use and subsequent impacts on biodiversity.

Questions focussing on ecosystems services

·  How are comparable risk metrics going to be established both within and across sectors; how are you going to deal with ecosystems services?
· What are the climate change impacts on biodiversity and related ecosystems services in Yorkshire and the Humber?
· How the assessment was and will be undertaken to decide relative importance of impacts and risk to ecosystems under different socio-economic situations.

· The implications for climate change of the trade-offs between ecosystems services and how these will change with regard to mitigation and adaptation options under a range of plausible socioeconomic and climate change scenarios.

Questions about process

· What the end product looks like – and how sophisticated / complicated we need to be today, given that this is an iterative process?

Questions about the international dimension 

· How the current process relates to and will take into account similar processes in neighbouring countries, across Europe and globally.  E.g. in relation to large-scale migrants and /or species that potentially may colonise the UK from neighbouring countries.

Appendix 2: Comments on impacts

Observations on impacts and suggested risk metrics - ordered by cluster

Pests and diseases

	Climate effects
	Impacts
	T/O/N
	Consequences
	 # Pedigree
	# Level of confidence

	Increase in average winter temperature
	Increased survival of pests
	r
	Implications for community ecology and humans e.g. tick bites

	3
	# H


	Impacts (comments and additions):

	Not relevant to Biodiversity – tick survival / reproductive rate very relevant to grouse moor viability and continuance of management which relates to fire risk.  

Impact on agriculture leads to [impact on] biodiversity.

Do we know if pests to biodiversity survive better in warmer winters? E.g. Sudden Oak Death?

This would be most important as an additional pressure on an already vulnerable species



Nutrients from airborne dust 

	Climate effects
	Impacts
	T/O/N
	Consequences
	 # Pedigree
	# Level of confidence

	Drier summers (decrease in summer rainfall)
	Increase in nutrient input from airborne dust (grasslands)

	
	# Grasslands affected
	1
	# M


	Impacts (comments and additions):

	In overall scheme of things greater rainfall in winter would increase deposition of nutrients, not drier summers.

Nutrient deposition on low nutrient systems is surely a negative impact

Why only grassland?  Reference? 

Is dust a problem; if it is, it must be a threat not a benefit.


Weed/alien/invasive species 
	Climate effects
	Impacts
	T/O/N
	Consequences
	 # Pedigree
	# Level of confidence

	Seasonal changes; extreme events
	Increased prevalence of ‘weedy’ species
	
	As these species have both high dispersal ability and higher survival rates in disturbed environments
	1
	#L

	Increase in average temperature
	Increased import (range?) and survival of alien invasive species

	
	Can negatively impact on native species and disrupt ecosystem functioning and community structure; although some species could potentially enhance ecosystem functioning. For example riverside and aquatic habitats with associated implications for flood risk management
	3
	# H

	Increase in average winter temperature
	Changing community structure (species composition) and invasive species

	
	Ecosystem disruption; ecosystems become increasingly novel due to exotic mix of species
	2
	# M


	Impacts (comments and additions):

	· How can ecosystems disruption be neutral?  

· Can have +/- consequences.

· If a combination of positive and negative effects - then these should be unpacked to make it clear.

For ‘Seasonal changes; extreme events’:

· Change ‘weedy’ to ‘ruderal’

· Change Pedigree score to 3; change Level of confidence to M

· Need to be specific about the type of seasonal changes & external events.

· Impact: a higher rate of disturbance of affected ecosystems (that cited is a ‘consequence’)
For ‘Increase in average temperature’:

· Change level of confidence to M

· Should ‘import’ read ‘range’?

· Increase in temp will impact community structure  (invasion might also occur)

For ‘Increase in average winter temperature’:

· Increase in temp will impact community structure  (invasion might also occur)




Species and habitat shifting 

	Climate effects
	Impacts
	T/O/N
	Consequences
	 # Pedigree
	# Level of confidence

	   Greater recurrence of extremes (droughts, storms, precipitation)
 
	A shift towards a new system of organisation  for sensitive ecosystems (e.g. uplands and coasts)
	
	Ecosystem change 
	2
	# L

	Warming - changes in ‘climate space'

	Species shifting their range, including expansions and contractions
Scale – may get micro-scale movement.  Phenotypic variation?
	r A
	Resulting in distributions moving north and uphill; loss of habitats and species in certain locations. In Scotland, new species have been recorded. Some species potentially becoming extinct. Increase in species at northern edge of range and decrease in species at southern edge of range 

	3
	# H


	Impacts (comments and additions):

	Not 1 line!

For: ‘Greater recurrence of extremes’:

· ‘Greater recurrence’: How often? Over what area?

· New system of organisation or simply released? More natural?  

· Change T/O/N from ‘amber’ to ‘red/amber/green’

· Ecosystem change ...?

For: ‘Warming – changes in ‘climate space’:

· Climate space is about much more than just temperature – moisture availability is key to many sop

· Loss of grouse from N England and consequent loss of management has huge consequences for fire risk and loss of moorland habitat.

· Changes in competition /predation etc, e.g. trophic XXX (illegible)
· All climate envelope modelling suggests more species will be negatively affected than will be positively affected in terms of available climate space.  This does not take into account availability of habitat etc, therefore this is clearly a negative impact.

· The modelling studies are filled with caveats to enable their appropriate interpretation.  There is a danger with these being interpreted by individuals who do not understand the caveats – i.e. interpreting them as predictive not indicative tools.


Growth rates/primary production 

	Climate effects
	Impacts
	T/O/N
	Consequences
	 # Pedigree
	# Level of confidence

	Increase in carbon dioxide levels

	Impacts on ecological function
	a
	Benefit some species more than others. Increase growth rates and change patterns of water use. Increased carbon sequestration
	2
	# H

	Decrease in summer rainfall; increase in average summer temperature
	Reduction in primary productivity in many ecosystems due to drought
	r
	Ecological disruption 
	3
	# M


	Impacts (comments and additions):

	For ‘Increase in carbon dioxide levels’:

· Impact of CO2 increase in natural systems inconsistent – depends upon primary limitation on plant primary production (e.g. water, N, …)

· Whilst confident of impacts upon ‘ecosystem function’ this is much too vague to be useful.

· Increased C sequestration not general across ecosystems in response to CO2 increase.

For: ‘Decrease in summer rainfall’:

· ‘Ecological disruption’ – THINK!!

· Reduction in primary production only in some ecosystems.  Most UK ecosystems currently have a moisture surplus, even in summer, and for some drier summers are likely to enhance primary production.

·  Not just a threat – opportunities also


Loss of snow beds 

	Climate effects
	Impacts
	T/O/N
	Consequences
	 # Pedigree
	# Level of confidence

	Increase in average temperature
	Less snow cover in the uplands and the loss of snow beds

	R
	Loss of habitats and species, especially if they have nowhere to move; impact on freshwater systems. Probable widespread extinctions in Arctic-Alpine communities 
	2
	# H


	Impacts (comments and additions):

	What is the basis for the probability of ‘widespread extinctions in Arctic-Alpine communities’?

Less snow cover in the uplands and the loss of snow beds - 2 sep issues


Insect biomass 

	Climate effects
	Impacts
	T/O/N
	Consequences
	 # Pedigree
	# Level of confidence

	Drier summers (decrease in summer rainfall)
	Changes in insect biomass
	r
	Affects many animal species particularly flightless and other species with low dispersal ability 
	1
	# M


	Impacts (comments and additions):

	Why just insects? Why not all biomass (flora + fauna)?  Consequences extend to other groups, + to habitats, ecosystem function and ecosystem services.

Not just a threat - opportunities too.

Much info on plants, insects in peer reviewed literature.

Level of confidence ‘H’



Food availability 

	Climate effects
	Impacts
	T/O/N
	Consequences
	 # Pedigree
	# Level of confidence

	Increase in average winter temperature
	Less food available for some species in winter

	A
	Changing community structure
	1
	# M


	Impacts (comments and additions):

	Why less food available for some species in winter?  Often more food.

This is far too vague

A key impact/mechanism for effects – needs much more detail. , e.g. Fredericksen, (2005) for marine environment, Pearce-Higgins et al (2010) for terrestrial example.


Phenological changes
	Climate effects
	Impacts
	T/O/N
	Consequences
	 # Pedigree
	# Level of confidence

	Warmer winters (increase in average winter temperature)
	Longer breeding season for some species

	a
	Greater likelihood that frosts (when they do occur) could negatively impact on plants, insects and birds

	3
	# H

	Seasonal changes

	Changes in the timing of seasonal events (e.g. earlier flowering, leaf-growth, egg-laying, earlier arrival of migrants etc.)
	r
	Ecological disruption e.g. when food supply and breeding cycles become asynchronous; competitive advantages and changing niches for some species; impact on species populations
	3
	# H

	Changes in climate variability - through effects of the winter North Atlantic Oscillation (NAO)
	Affects timing of ecological events in the following spring and summer in some habitats

	r
	Ecological disruption.
	2
	# M


	Impacts (comments and additions):

For ‘Warmer winters – longer breeding season’

	· ‘More broods /yr’ – Positive?

· ‘Greater likelihood that frosts (when they do occur) could negatively impact on plants, insects and birds’ - ? don’t relate

· Bats & mammals do better if cold – therefore likely impacts on fecundity and survival (ask bat experts)

For ‘Seasonal changes’:

· Elaborate – lots of literature +ve, -ve impacts

· Agree – needs unpacking 

· Relatively few examples of population effects in literature.

For ‘Changes in climate variability’:

· Why NAO only mentioned here?

· ‘Affects timing of ecological events in the following spring and summer in some habitats’ - This isn’t different from temp! – NAO and temp correlated




Hibernating species 

	Climate effects
	Impacts
	T/O/N
	Consequences
	 # Pedigree
	# Level of confidence

	Warmer winters (increase in average winter temperature)

	Unknown impacts on hibernating species including moths which are already impacted by fungal infection in over-wintering pupae 
	
	# Knock-on effects on ecosystem
	1
	# L


	Impacts (comments and additions):

	· Over-wintering by normally migratory species.

· Bats & mammals do better if cold – therefore likely impacts on fecundity and survival (ask bat experts)

· ‘Unknown impacts on hibernating species’ – surely negative?

· Why (T/O/N) amber? Uncertainty should be picked up in level of confidence

· Changes in predator populations




Carbon sequestration 

	Climate effects
	Impacts
	T/O/N
	Consequences
	 # Pedigree
	# Level of confidence

	· Increase in carbon dioxide levels

	Impacts on ecological function

	
	Benefit some species more than others. Increase growth rates and change patterns of water use. Increased carbon sequestration
	2
	# H


	Impacts (comments and additions):

	· Needs unpacking: if some positive, some negative impacts, state separately and indicate which are the positive & negative, & neutral.

· If probability of v. serious consequences of ecological function disruption, this must be recorded (here and elsewhere)

· How about acclimatisation? Change in competitive advantage of C3 and C4 plants. 

· T/O/N amber – not always




Soil/water/thermal stress 

	Climate effects
	Impacts
	T/O/N
	Consequences
	 # Pedigree
	# Level of confidence

	Increase in average summer temperature
	Changes in river temperature 
	R
	Damage to certain aquatic habitats; thermal stress
	2
	# H


	Impacts (comments and additions):

	· ‘Changes in river temperature’ – peaks important too.

· Cross-links to flow on other sheet.




Soil fertility 

	Climate effects
	Impacts
	T/O/N
	Consequences
	 # Pedigree
	# Level of confidence

	 Decrease in summer rainfall; increase in average summer temperature
	Decline in soil organic matter
	R
	Decline in soil fertility. Release of GHGs to atmosphere; implications for flood risk; soil stability and supply of nutrients. Implications for water flow and quality
	3
	# M


	Impacts (comments and additions):

	No comments




Erosion/sedimentation/ morphology 

	Climate effects
	Impacts
	T/O/N
	Consequences
	 # Pedigree
	# Level of confidence

	Increase in rainfall intensity/storms
	Increase in soil erosion
	r
	Soil erosion. In the long term, erosion in excess of soil formation rates will reduce soil functionality and associated siltation can damage important aquatic habitats
	3
	# L

	Increase in intense storm events
	Potential damage/morphological change to river channels 
	r
	Aquatic damage; redistribution of sediment
	1
	# L


	Impacts (comments and additions):

	For ‘Increase in rainfall intensity / storms’:

· Link to coastal habitats – possible benefits of increased sediment availability in areas of erosion.

· Or sediment drag may be detrimental to coastal habitat.




Soil moisture 

	Climate effects
	Impacts
	T/O/N
	Consequences
	 # Pedigree
	# Level of confidence

	Sustained transition to drier summers
	Changes in soil moisture
	R
	Damage to habitats that have limited soil moisture capacity, such as the beech hangers of S. England or calcareous grasslands
	3
	# M

	Increase in average summer temperature; decrease in summer rainfall
	Drying out of waterlogged soils in some locations that wetlands and bog habitats are established on
	R
	Loss of wetlands and bog habitats. Major loss of peat cover in certain areas of blanket bog; release of carbon. Percentage of UK peatlands used as an integral part of planning for water cycle plus percentage in “good” condition. Shift in composition of ecological communities to those more commonly found in drier areas. Increased vulnerability of some species to local extinction
	2
	# M

	Changes in temperature and soil moisture
	Change in components of soil biodiversity
	A
	Soil biodiversity. Very important to consider as soil contains over >90% of species biodiversity (all components of this considered to be at risk); controls the development of above-ground habitats and biodiversity and many other important functions. Impact on foraging patterns, reproduction and survival of soil invertebrates.
	2
	# M


	Impacts (comments and additions):

For ‘Sustained transition to drier summers’

	· ‘Damage to habitats…’ – be explicit

For ‘Changes in temperature and soil moisture’ 

· ‘Change in components of soil biodiversity’ - elaborate




Flooding & storm damage

	Climate effects
	Impacts
	T/O/N
	Consequences
	 # Pedigree
	# Level of confidence

	Increase in winter rainfall; increase in frequency of intense rainfall events

	Flooding of habitats e.g. flash floods

	r
	Environmental degradation. Includes loss of salmon spawning beds. Changes to ecosystems in particular in river and estuarine ecosystems
	2
	# M

	Increase in frequency of severe storms (wind and/or precipitation)
	Widespread landscape change in vulnerable areas
	a
	May take many years for ecosystem recovery; valued landscapes different
	1
	# L


	Impacts (comments and additions):

	For ‘Increase in winter rainfall’:

· What about summer flooding? Leading to inundation of wetlands, negative for birds nests (e.g. XXX (illegible); Ratcliffe et all, 2005)

· Good for flood plains

· Needs unpacking, could be positive, negative or neutral, depends on habitats/ species
· Could benefit amphibs / bad for sub-surface inverts


Ponding/ waterlogging 

	Climate effects
	Impacts
	T/O/N
	Consequences
	 # Pedigree
	# Level of confidence

	Increase in winter rainfall
	Higher levels of winter ponding
	g
	Improved conditions for blanket bog growth; may increase the numbers and persistence of breeding amphibians in areas such as dune slacks – Says who?
	2
	# H


	Impacts (comments and additions):

	· Negative impacts on sub-surface invertebrates

· Effects on vegetation structure – good and bad effects on other XXX (illegible)
· Effects on agricultural cropping leading to impacts on biodiversity

· Increased susceptibility to disease (e.g. trees)

· Higher risk that such winter wetlands will be seen as requiring ‘improvement’ (i.e. drainage) with consequent biodiversity losses.




Flow regimes 

	Climate effects
	Impacts
	T/O/N
	Consequences
	 # Pedigree
	# Level of confidence

	Increase in winter rainfall
	Changes in flow regime and sediment loads
	r
	Damage to spawning beds. Changes to ecosystems in particular in river and estuarine ecosystems. Decreased fish egg survival and washing away of juvenile salmonids; affects recruitment
	2
	# H


	Impacts (comments and additions):

	‘Flow regimes’ should encompass:

· Ponding/waterlogging

· Eutrophication / deoxygenation

· Flooding and storm damage

· Groundwater 

· Snow melt

All are hydrological regime changes – summer and winter 


Eutrophication /deoxygenated waters 

	Climate effects
	Impacts
	T/O/N
	Consequences
	 # Pedigree
	# Level of confidence

	Decrease in summer rainfall
	Low flows; less water available
	R
	Deoxygenated waters; reductions in freshwater biodiversity including macroinvertebrates leading to less available fish food. Negative impact on salmonid migration triggers
	3
	# M

	Drier summers (decrease in summer rainfall)
	Increased eutrophication of water bodies, watercourses and coastal waters
	r
	Decrease in water quality; deoxygenated water; impacts on biodiversity
	3
	# M


	Impacts (comments and additions):

	For ‘Decrease in summer rainfall’:

· Links to flow regime

·  Impact links to other sectors – abstraction for domestic and agricultural use.

·  Fragmentation of habitat in severe cases.

· Impacts on wetlands need picking up

Metrics: 

First – need to separate land use / land management practices for climate change.

Second – low flows on their own lead to concentrations of nutrients – eutrophic / deoxygenation. But low flows can be caused indirectly by human (over)abstraction and directly by changed ppt patterns (combination).  And reduced rainfall will mean farmers will need to abstract more anyhow … feedback loop.  

Any metric needs somehow a ‘catch’ of null hypotheses of No change due to climate?

Challenge is to get from impact largely defined in terms of change to ‘bio-physical condition’ and impact as consequence on biodiversity, with any causative confidence / attribution.  

Indicator: low flow x ?controlling factors 

· predictive models important

· species-specific knowledge of population dynamics essential

An idea seems to be:

Could we (a) identify keystone biodiversity species … (as indicator matrices)

(b) the loss of which (proven to be) due to climate change , will lead to habitat degradation / loss …

(c) which in response will lead to a loss of ecosystems services …

And (d) at what scale will this occur? …. (reversible/urgent/manageable, etc)


Coastal evolution & squeeze

	Climate effects
	Impacts
	T/O/N
	Consequences
	 # Pedigree
	# Level of confidence

	Sea-level rise
	Coastal ‘squeeze’

	R
	Intertidal habitats have declining space; habitat and species loss including salt marsh. # Decrease in number of wintering migrants
	3
	# H

	Sea-level rise; increase in frequency of severe storms leading to a potential change in wave regime
	Increased erosion or shifts in patterns of erosion/accretion of coastal habitats

	a
	Coastal evolution. Could potentially lead to major reorganisation of landforms and habitats, notably those with barrier ‘island’ configurations following breach of the barrier system, or in estuaries.

	3
	# L


	Impacts (comments and additions):

	For ‘Sea-level rise (1):

· Interacts with other sectors, depends on societal response to coastal erosion 

For ‘Sea-level rise; increase in frequency …’:

· Salinization

· Opportunity for coastal realignment/habitat recreation

· Loss of coastal freshwater habitats.

· T/O/N – mixed

· Higher confidence in habitat ‘reorganisation’/ movement in regime shift.  




Desiccation of intertidal areas 

	Climate effects
	Impacts
	T/O/N
	Consequences
	 # Pedigree
	# Level of confidence

	Increase in summer temperature 


	Increased level of desiccation in the intertidal area
.
	r
	Alters zonation of intertidal species
	1
	# M


	Impacts (comments and additions):

· Reduced precipitation in summer – PET more important
· Also salinity more importantly! Salinization


	· Can’t see the relevance.  Where is the evidence for level of confidence.  Delete

· Agree with above

· Disagree with above – could be relevant to inter-tidal systems – just unknown – impacts on/links with coastal evolution and squeeze.


Land use & practices 

	Climate effects
	Impacts
	T/O/N
	Consequences
	 # Pedigree
	# Level of confidence

	Greater recurrence of extremes (droughts, storms, precipitation) – need to separate these out


	A shift towards a new system of organisation for sensitive ecosystems (e.g. uplands and coasts)

	a
	Ecosystem change
	2
	# L


	Impacts (comments and additions):

· Very unclear
· Not a helpful ‘result’.
· Greater extremes leads to loss of niche species/habitats reliant on stable conditions
· Loss of species with narrow range of tolerance to physical factors + with low resilience or ability to re-colonise
· small populations, meta populations

· low annual productivity



	


Competition for water 

	Climate effects
	Impacts
	T/O/N
	Consequences
	 # Pedigree
	# Level of confidence

	Increase in average summer temperature; heat waves

	Increase in demand for water from biodiversity
	r
	Increased competition for water between environment and other uses 
	0
	# H


	Impacts (comments and additions):

· Link to 4 – Decreasing summer rainfall - + 6 – Eutrophication (and links to other heat impacts).
· Ecosystems service impacts:
· Loss of species sensitive to dissolved oxygen depletion

· Increase in species insensitive to dissolved oxygen depletion

· Lower capacity to treat sewage effluent, i.e. because of low flows

· Less water available for other sectors – agriculture + water supply

· Less capacity for fisheries, recreation, tourism + fish farming (less capacity for hydropower)

· Pedigree score - What about the evidence from 1976 drought and from 2003 heatwave?

· Much greater movement of water between catchments to meet human use 

· increased risk of transfer of species around the country

· increased pressure on water resources in otherwise remote/adequate resource catchments

· Short-term emergency decision-making to meet emergency demands for society.



	Risk metric: reduction in water supply – population equivalent – ask Australia


Pollution incidents 

	Climate effects
	Impacts
	T/O/N
	Consequences
	 # Pedigree
	# Level of confidence

	Intense storms 
	Increased pollution incidents.

Washing contaminants into watercourses

	r
	Large number of pollution incidents (high BOD etc.) 
	0

	# L


	Impacts (comments and additions):

· Include silt and peat. Sedimentation.
· Pedigree score - I bet EA wouldn’t agree with this! Loads of information is available from models by WRc, HR Wallingford, etc 

	


Wild Fires  

	Climate effects
	Impacts
	T/O/N
	Consequences
	 # Pedigree
	# Level of confidence

	Decrease in summer rainfall and increased soil moisture deficits
	Wildfires across all habitats, particularly upland heathland. Also grasslands and 'dry' woodlands 

	
	Large-scale damage and ecological disruption.  / increased fire fighting. Possible increase in disease to damaged shallow rooting mature trees such as beech; change in age-profile of semi-natural woodland 

	2
	# M


	Impacts (comments and additions):

· Lowland heath much more vulnerable because of bigger human pressure

· Loss of peat/carbon; Damage to XXX (illegible); Pollution – Air + Water; Risk to property; Loss of amenity; Fire leads to loss of vegetation cover leads to soil erosion

· Effects of frequency – can recover from single fire but not if too frequent

· Landscape impacts too

· 

	Metrics

This is already well risk assessed e.g. in National Parks.  MORECS data is gathered and available daily and translated into fire risk – low/medium/high/severe.  These thresholds trigger actions to reduce the risk, e.g. putting warning signs out, closing footpaths.

A ‘metric[‘ could be monitored by measuring the number of days each category is every year (already recorded).


Additional impacts identified

	Climate effects
	Impacts
	T/O/N
	Consequences
	 # Pedigree
	# Level of confidence

	Sea level rise, increase in storm surges
	Saline intrusion in coastal freshwater habitats 

e.g. brackish or freshwater lagoons, wetlands.
	
	Direct mortality in already vulnerable species and loss of already rare habitats.
	4

Wootton, S et al (2009), British Wildlife 2009 ‘Boom or bust – a sustainable future for reedbacks and bitterns?’
	#H

	Storm surges in summer

C1: And other times?
	Inundation of coastal habitat
	
	Loss of breeding attempts of coastal nesting birds, e.g. terns, plovers 
	3
	#M


	Impacts (comments and additions):

For: ‘Storm surges in summer’

· And other times?

· Uncertain how XXX (illegible) relates to population level consequences


Appendix 3:  Participants’ Feedback 

Overview

16 people attended event, 14 evaluation forms were received back.

This document gives a summary of the evaluation results.
For the first 4 questions, participants were asked to give a score on a scale of 1 – 6, where 1 = very poor and 6 = very good 

1.  How valuable overall did you find this workshop?

	Q1: How valuable overall did you find this workshop?

	Average: 3.3


Comments

· Not very other than highlighting my concerns and others about the whole process and the feeling that.

· Not enough thought as to what and how participants could effectively engage in the process and add value to the process and project.

· Good way of gaining expert views.

· There was a perverse mixture of a lack of clarity over the objectives and an excessive attachment to the (poorly executed) working materials.

·  Disappointing.  Preparation by the consultants was insufficient to engage a highly experienced group of ‘stakeholders’.

· Useful in getting a better idea of where the work currently stands and what is lacking.

· It made me think a great deal so that I came up with more questions than answers!

· Should inform how to run future sector reviews.

· It is really important to have strong stakeholder engagement in this process – let this be the start, not the end of that.
2. If you had questions during the workshop, how well were they answered?
	Q2: If you had questions during the workshop, how well were they answered?

	Average: 3.6


Comments
· The facilitators did not seem very well-informed about certain aspects/processes in the project.  Concerns were often pushed to one side.

· In as much as the presenters were able to answer questions, OK, but we were left with many confused positions and definitions.

· Often key questions and issues were brushed aside – apparently because they either didn’t fit what the facilitators expected or because they had not been considered.

· The facilitators had very little understanding of the issues surrounding cc & biodiversity/ecosystems & therefore struggled with many of the ideas / concepts / experiences offered.

· Adequately, but appeared to be a lot of prevarication and set agenda.

· Exceptionally difficult issues to explain.  Participants (especially me) struggled to know what was wanted, especially for risk metrics.

· Although it is clear that not all answers are known at this stage.

· I can see this is a difficult undertaking and you are early on in the process.

· Because relatively early in the process, it is not clear what is desired output – level of details, etc.  Greater clarity on level of detail.

3. How well did the workshop format enable you to address the issues?
	Q3:  How well did the workshop format enable you to address the issues?

	Average: 3.2


Comments

· To an extent – but see (4)

· Format could have been OK but actually was of little use.  Unclear actions and incomplete processes hindered effective analysis and input.

· The ‘impacts’ sheets on the walls were much too small to be legible.

· The ‘process’ used was ineffective and was almost ‘imposed’ with little flexibility.

· Not really good at explaining what was happening especially as many issues were ill-defined.

· Seemed fairly slow.

· Too many presentations – hardly any time to look at impacts and add our expertise – which is surely why we’re here (would be better to cover background in advance).

· Yes, flexible and responsive – & mixing of small groups.

4. How effective were the facilitators?
	Q4 How effective were the facilitators?

	Average: 4


· But rather hampered by what they were expected to cover, nevertheless given the fundamental concerns these needed addressing rather than sidelined in order that a scientifically sound and robust CCRA is undertaken.

· As above really in as much as they could.

· Had some difficult issues to deal with and some workshop members disagreed with methodology/evidence but were not constructive.

· They did not seem to have an adequate understanding of the issues.

· See (2) above.

· Quite good.  Bit slow on understanding scientific considerations.

· Pretty effective considering the issues and complexity of material from the consultants.

· Effective given difficulties of what they are trying to achieve.

· The workshop format doesn’t make it easy to facilitate.

Q5: What would you have liked more time for?

· Not so much more time but more focus and clarity on what could have and was achieved with each section of the day.

· Impacts

· Serious discussion of the key issues underpinning the CCRA from a biodiversity/ecosystems services viewpoint.

· Discussing an effective approach for assessing ‘risk’ – that presented was wholly inappropriate.  Clarity is needed over use of terms: ‘impacts’, ‘vulnerability’ and ‘risk’.

· Discussion of scientific basis for cc understanding.   Understanding of how Ecosystems Services fits into UKCCRA.  Discussion of alternative ways of viewing CCRA.  Discussion of relevance of local versus national impacts.  How cross-sectoral effects will be dealt with.

· Thinking out the methodology with the consultants.

· Useful to hear the views of delegates, however could probably contributed more by a day in the office working on this.

· Adding our expertise to the impacts – enabling us to unpack some of the aggregated impacts.

· Considered feedback.  This process has the potential to produce a valuable assessment, but requires significant input to capture the current knowledge base.  I am not sure whether the current structure will achieve this.

· Risk metrics - & whether / how important these are.  More important to know how most vulnerable sop/habitats responding to all pressures, understanding natural adaptation response compared with intervention.

· Better understanding of the impacts framework used during morning session.

Q6: What would you have liked to spend less time on?
· Repeating what had already been sent to us beforehand.

· Risk metrics.  Unclear what the objective was here.

· The HR Wallingford ‘impacts’ on the walls – such a mixed and inconsistent mess of things that they really weren’t spending time upon.

· Commenting on ad hoc list of impacts/consequences – how was this generated and how were scores ascribed?

· Using pre-developed impacts and assessments, especially as posters were too small to read easily.  

· Considering what really are the priorities in the sectors. 

· Too early to think about risk metrics and prioritisation – these should have been done in a 2nd workshop later in the process.

· Less time on introductory talks.

· Indirect impacts – ‘responsibilities’ of other sectors for biodiversity e.g. agriculture (but where their lively focus will be on production / output)

· Need framework to assess sustainability of proposed adaptation.
Q7: Any other comments?
· This was hampered by the framework given to the facilitators, especially given the unhappiness of the group with the fundamentals of the impact assessment.  Adaptation is part of vulnerability which informs risk, so this needs to come on board now.

· Biodiversity as a X-sectoral issue seems essential (or Ecosystems Services as X-cutting and Biodiversity as a sector).  Need a robust risk assessment methodology understood by others (and transparent).

· Contribution of some workshop members was at times not constructive and more point-scoring.

· Clarity is needed about use of terms such as risk, threat, impact, vulnerability that were too often used apparently interchangeably.

· Biodiversity and ecosystems services were confounded and confused and needed to be clearly teased apart.

· Refer to recent EC (DG ENV & FP) & EEA research outputs.

· Need better inclusion of experts in developing process: workshop good mechanism but thought has to be given as to how to pay for their attendance.

· One of the things I learnt was how difficult it will be to tease out the impacts of climate change over and above the other issues influencing biodiversity.

· A difficult workshop to run.  Not enough clarity on what happens next and how the issues will be resolved, given they’re not new.

· Just now the report has a varied level of analysis of the different impacts.  Would be better to get a comprehensive list of impacts, considered in a consistent way, prioritise them and then seek views.  I suspect you are looking for views at too early a stage, although you would be damned if you didn’t.

· The joint feedback session was not helpful.

· PS I really do sympathise that you’ve been given a huge and complex task to do in a short time!

· Presentation material - in summary – in advance.

· Impacts sheets should be bigger type with headings – to facilitate process.
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