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Adaptation Indicators- origin and policy context

 Climate Change Act 2008: 5-yearly 
assessments of risk

 First Climate Change Risk Assessment 
(CCRA) published January 2012

 Assessment of current and predicted 
threats and opportunities from climate 
change up until 2100

 Five themes: 
• Natural Environment
• Agriculture and Forestry
• Business and Services
• Infrastructure and Buildings
• Health and Wellbeing

 Rainfall
(summer)

 Rainfall 
(winter)

 Extreme 
rainfall events

? Wind storms

 Sea level

 Temperature

 Heat waves



 Objectives in relation to adaptation to 
climate change

 Proposals and policies for meeting 
those objectives

 Three themes:
• Natural Environment
• Buildings and Infrastructure Networks
• Society

Adaptation Indicators- origin and policy context



Adaptation Indicators

Assess progress in delivering 
adaptation actions.

Identify whether adaptation 
actions are contributing to desired 
outcomes and policy objectives.

Highlight priority areas for 
adaptation, policy and knowledge 
enhancement.

A climate change risk assessment

for Scotland

Adaptation Indicators- origin and policy context



Indicator approach

• Priority – indicators relevant to Scotland

• Using existing indicators where appropriate

• Use existing data but some new analysis also

• High level and cross-cutting where possible

• Extensive stakeholder engagement
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Indicator approach

Impact

Adaptation 
action

Climate 
change

Exposure Vulnerability Risk
or opportunity

IndicatorsComponents of risk



WA1 warmer drier conditions

WA2 Lower summer flows BD15 Increased societal demand for water

BD14 Ecosystem risks due to low 
flows and increased water demand

WA5 Public water 
supply-demand deficit

BD13 Water quality and 
pollution risks

HE16/MA2b Human 
illness due to hosts and 
pathogens (water borne 

diseases)

WA10 Combined sewer 
overflow frequency

AG2/FL4 Flood risk to high 
quality agricultural land

Built environment and 
infrastructure flood risks

Water 
quantity

Water 
quality

Flooding

AG4 Drier soils 
(agriculture)

AG21 Waterlogging 
effects

AG19 Soil erosion and 
leaching



BD3/4 Risks of pests and 
diseases to biodiversity

BD11 Generalist species 
more able to adapt than 

specialists

BD46 Loss of service 
through loss of keystone 

species

BD5 Species unable to 
track changing climate 

space



Action

Impact

Risk

Summer low flow events in Scottish rivers 

(Normalised Flow Index)

Proportion of water bodies not meeting Good 

Overall Status

Drought risk to agricultural land

Agricultural land at significant flood risk

Wetness risk for agriculture

Condition and distribution of climate sensitive 

species: Arctic charr in freshwater lochs

Freshwater habitats with reported presence 

of key invasive non-native species (INNS)

Freshwater bodies affected by diffuse 

pollution due to agriculture

Abstraction of water for irrigation

Progress towards the environmental objectives 

of the River Basin Management Plans

Freshwater monitoring: temperature

Freshwater indicators



Risk Proportion of water bodies not meeting 
Good Overall Status

Risk
(opportunity)

Impact

Adaptation 
action

Rivers Lochs

Source: SEPA WFD classification 
system



Risk Summer low flow events in Scottish 
rivers (Normalised Flow Index)

Risk
(opportunity)

Impact

Adaptation 
action

Summer 30-day low flow index Summer 90-day low flow index

Source: SEPA- indices calculated 
from flow gauging station data



Risk Drought risk to agricultural land

Risk
(opportunity)

Impact

Adaptation 
action

Drought risk for wheat (HadRM3 SCP q3 scenario)

1981-2000 2050s

Source: JHI- Land Capability for 
Agriculture



Risk Wetness risk to agriculture

Risk
(opportunity)

Impact

Adaptation 
action

Arable land Improved 

grassland

Low risk ca. 24000km2 ca. 27000km2

Medium risk ca. 4000km2 ca.7000km2

High risk ca. 44000km2 ca.38000km2

Source: JHI- Land Capability for 
Agriculture

Poaching and trafficability 
risk for improved grassland 
1991-2010



Risk Agricultural land at significant flood risk

Risk
(opportunity)

Impact

Adaptation 
action

Source: SEPA- FRM Strategy 
Characterisation Data

Area of arable agricultural 

land at risk (ha)

10 year 50 year 200 year

Fluvial 150,000 170,000 190,000

Coastal 17,000 19,000 22,000



Impact Freshwater bodies affected by diffuse 
pollution due to agriculture

Risk
(opportunity)

Impact

Adaptation 
action

Source: SEPA- All pressure and 
measure data

Water body type Proportion of 

water bodies (%)

Proportion of 

area/ length (%)

River 9.4 9.3

Lake 7.5 3.5

Estuaries 4.1 1.1

Coastal 0.0 0.0

Groundwater 9.9 6.6



Impact Abstraction of water for irrigation

Source: SEPA- analysis of 
Controlled Activities Regulations 
Water Use Licences and Water 
Resources Data Returns

Risk
(opportunity)

Impact

Adaptation 
action



Impact Freshwater habitats with reported 
presence of key invasive non-native species

Source: SNH- Site Condition 
Monitoring

Risk
(opportunity)

Impact

Adaptation 
action



Impact Condition and distribution of climate sensitive 
species: Abundance of Arctic charr in freshwater lochs

Source: Winfield et al-
Hydrobiologia (2010)

Location Significant trend (P <0.05)

Loch Builg 

Loch Doon 

Loch Eck 

Loch Girlsta 

Loch Insh 

Risk
(opportunity)

Impact

Adaptation 
action



Action Progress towards the environmental 
objectives of the River Basin Management Plans

Risk
(opportunity)

Impact

Adaptation 
action

Source: SEPA- RBMP data

Surface 

water 

bodies

Proportion 

meeting 2015 

objective (%)

Proportion in good or better 

status (%)*

Scotland RBD Solway RBD

Rivers 75 55 (63) 46 (52)

Lochs 82 70 (71) 16 (52)

Estuaries 82 90 (85) 90 (83)

Coastal 83 97 (97) 100 (100)

* 2015 target in brackets



Action Freshwater monitoring stations: 
temperature

Source: SEPA- monitoring station 
records

Risk
(opportunity)

Impact

Adaptation 
action



Communication of Adaptation Indicators: 
Website



Communication of Adaptation Indicators: 
Indicator guide



Communication of Adaptation Indicators: 
Narratives



Communication of Adaptation Indicators: 
Narratives

Natural Environment:

• Tracking suitable space in a changing 
climate

• Resilience of the natural environment 
(terrestrial) 

• Pests, diseases and invasive species 
(forestry)

• Suitability and productivity (forestry)
• Suitability and productivity (agriculture)
• Sustainable agriculture
• Condition of agricultural soils
• Water quality and availability
• Marine and coastal change



Communication of Adaptation Indicators: 
Indicator documents 



• Relevance: to the climate 
risk, to other indicators 
and policy context

• Current state; past trend; 
future projection

• Critical spatial, temporal 
or categorical patterns

• Context: climatic and non-
climatic drivers

Communication of Adaptation Indicators: 
Context and analysis



Adaptation Indicators- Development
Quantifying the system

Risk
(opportunity)

Impact

Adaptation 
action

• How significant are climatic 
drivers in comparison to others?

• How effective are adaptation 
measures in reducing exposure or 
vulnerability to that exposure?



Adaptation Indicators- Development
Data gaps

• Lack of data

• Lack of suitable data

• Lack of available data

Risk
(opportunity)

Impact

Adaptation 
action



Action

Impact

Risk

Freshwater temperature means and extremes 

Condition and distribution of other climate 

sensitive species: Salmon… 

River and wetland restoration projects and 

riparian planting schemes 

River area/catchments with invasive species 

eradication programme 

Uptake of water conservation measures 

Change to more drought resistant crop varieties 

???

???

???

Adaptation Indicators- Development
Freshwater indicator gaps



Thank you

Anna Moss, University of Dundee
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