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Future climate change will affect 

human and natural systems 

• Observed climate trends and extreme events have 

resulted in impacts on human and natural systems 

• Scenario projections of future climate change will lead 

to future changes in risk and opportunity 

• Cumulative effects assessments should account for 

projected climate change 
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Global temperature departure from 

average - 2014 (NOAA) 



Global temperature trend, 1880-2014 

(NOAA) 

Anomalies are compared with the 20th century average 



Greenhouse gas concentrations and 

emissions (IPCC, 2014)  

dots = ice core data; lines = direct measurement 



Projected climate change will increase 

5 key risks (IPCC, 2014) 

• Box SPM.4 Figure 1 

• At recent (1986-2005) temperatures, risk is rated at moderate 

for unique and threatened systems 

• Risk is rated moderate for other indicators with additional 0-1 

C warming above recent temperatures 

• At 2 C above preindustrial, risk is rated at moderate to high 

for all 5 indicators 

• At 4 C, risk is rated high to very high for all indicators 

IPCC 2014, 

Box SPM.1, 

Figure 1 



Projected future 

changes in water 

availability in 

Canada, 2050s 

(Cohen et al., in 

press) 
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Framework for Evaluating & Responding to 

Cumulative Threats to Water Supply  

(Cohen et al., 2004) 

Process

(outcomes)
Drivers

Response 

Capability

Climate variability

Climate change 

Globalization

Technological change

Changing govt. structures

Population growth

Urbanization

Land use changes

Land use intensification      

Aging Infrastructure

Perceived need for “sustainability” 

Potential disruption

of existing institutional

arrangements, 

effectiveness of 

management or 

infrastructure, leading to 

some institutional 

response

Monitoring

Impacts Assessment

Investigative research



~1965 ~1975 

Columbia R. Treaty 

Flood Control 

Hydro 

Altered hydrologic response 

Creation of Lake systems in upper basin 

Displacement of people 

Beginning of major salmon impacts 

~1990 

US Endangered Species Listings for Salmon 

Kootenay sturgeon threatened 

Columbia Basin Trust 

1995 Biological Opinion 

Proposals for dam removal 

~2000 

Climate variability and change 

Aboriginal concerns 

Additional US ESA listings 

Transboundary issues 

Privatization of hydro 

Drivers change with time; example--Columbia Basin (Cohen et al., 2004) 



Flow of Information 

• How can climate information support cumulative 

effects assessment?  

• Opportunity for shared learning 
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Stakeholder Interest 

•Regional development 

•Jobs 

•Liability 

•Quality of life 

Climate Information 

•Forecasts 

•Trends 

•Scenarios 

Climate change information flow to stakeholders? 
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Impacts Modeling/Visualization Helps Explore Futures 

and Enable Dialogue on Responses 

• It allows us to “fast forward” through time 

• We can also explore how actions (or lack) might affect future 

outcomes – enables dialogue with decision makers! 

2009 
 

2050 
 

Modelling  suite  
 

A.K.A. 
 

Our “time machine” 

Slide from Harry Nelson 



Climate information 

 

•Forecasts 

•Trends 

•Scenarios 

 

 

Filter / medium 

 

•Hydrology model 

•Crop model 

•Malaria risk model 

•Decision support 

tool 

Practitioner interest 

 

•Risk assessment 

•Design standards 

•Operating rules 

•Allocations 

 

 

 

delivery translation 

Climate Change:  Pathway for Translation  

(Cohen, 2010)  
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Climate information 

 

•Forecasts 

•Trends 

•Scenarios 

 

 

Filter / medium 

 

 

•Hydrology model 

•Crop model 

 

 

•Health risk model 

•Water demand model 

•Decision support 

tool 

Practitioner interest 

 

•Risk assessment 

•Design standards 

•Operating rules 

•Allocations 

 

 

 

extension 

Stakeholder Interest 

 

•Regional development 

•Jobs 

•Liability 

•Quality of life 

 
policy 

Adapted from Cohen and 

Waddell (2009); Cohen, (2010) 

Climate Information flow to Practitioners 
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Socio-Economic 

information 

 

•Forecasts 

•Trends 

•Scenarios  



Inspired by Ken Day, UBC 
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Assessment team needs a range of skills 

– electricians talking to plumbers…. 



Learning with Local Help 

• Building a team 

– Researchers, practitioners, local knowledge holders, as 

partners in shared learning about climate change  

• Need for guidance on how to use climate scenarios 

as part of assessment 

– Different from use of climate observations? 
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Strongly 

Disagree 

Disagree    Neutral     Agree       Strongly 

Agree 

Don't Know  

Globally and at continental 

scales, the climate is 

changing faster now than it 

has changed for millennia. 

4% 10% 15% 36% 27% 8% 

The current pace of climatic 

change is significantly 

affected by emissions of 

carbon dioxide and other 

gases. 

3% 6% 15% 42% 29% 5% 

Climate change has already 

impacted BC's forests and 

forest ecosystems. 

2% 7% 14% 47% 27% 3% 

Climate change impacts will 

pose future threats for BC 

forests. 

2% 6% 12% 43% 33% 4% 

I think it is important to 

consider climate change in 

the management of forests. 

2% 4% 10% 47% 37% 1% 

I know where to find 

information to inform my 

management decisions 

relative to climate change 

impacts, risks and 

opportunities. 

3% 20% 25% 39% 10% 4% 

I have a good understanding 

of how to assess climate 

change risks and minimize 

its impacts. 

6% 31% 32% 22% 5% 5% 

Taking stock of current knowledge, understanding and awareness of 

threats and risks associated with climate change, please indicate your 

level of agreement with the following statements (APFBC 2013 Survey)  

17 



Joint statement on climate change, 2014 



• Climate services (e.g. WMO – GFCS) 

• Agricultural extension services (e.g. 

Bierbaum et al., 2012) 

• Forestry extension services  

• Regional trusts (…?) 

 

 

 Boundary organization: a bridging institution that facilitates the 

creation of ‘boundary objects’, such as scenarios and decision-

support systems  (White et al., 2010)  
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Columbia Basin Trust -- Communities Adapting to 

Climate Change Initiative [www.cbt.org] 
(Cohen et al., 2013) 

CBT Advisory Committee and community teams, Castlegar, 2008 

(upper), Kimberley planning workshop, 2008 (lower). 

Climate Service [PCIC] 

http://www.cbt.org/


Shared learning as a river, with 

canoes, fish, and rocks… 

CBT planning workshop, Rossland, September 2010 
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 Care and feeding of climate change 

“extension agents”     

• Establish shared learning partnership at beginning of 

assessment 

• Products of assessment: 

– Published materials 

– Legacy of human experience with assessment 



Example from the Okanagan Basin 

• Future scenarios 

• Application of methods from different disciplines 

• Role of local knowledge  
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Okanagan studies, 2000-2011 -- Building the 

science-policy bridge… 

Okanagan climate change study team, Summerland (left) and visit to 

Penticton Dam (right), June 2002  



Climate Change and Water Management 

in the Okanagan Basin; 2001, 2004, 2006 

Source: Okanagan map from Cohen and Kulkarni (2001); 

funded by grants from Climate Change Action Fund (NRCan) 
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Okanagan Inflows vs. Water 

Demands, HadCM3-A2  
(source:  Langsdale et al., 2007;  

Cohen and Neale 2006) 

30-Year Aggregated Supply-Demand Scenarios
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Group-Based Modelling, 2004-2006 
 

linking participatory integrated assessment (PIA) & decision support (STELLATM)…. 

(photos from Cohen and Neale, 2006)  

+ = 

Decision Support 

Model 

Technical  

Info & Data 

Experience Based  

Knowledge & 

Values 
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Preliminary sketch of decision model [stock and flow]  
(Langsdale et al., 2006, 2007) 

Okanagan 

Surfacewater Supply

Precipi ta ting on Lakes

T ributaries  Inflowing Evaporating

Flowing Out o f Basin

Human Use 

Diverting

Agric ul tura l Demand

Residentia l Demand

C & I Demand
U.S. Border



Input from some participants at Okanagan study model 

building workshop, April 2005 (Cohen & Neale, 2006) 



2040-2069 

case; 

Okanagan Lake 

stage;  

(1) No 

adaptation;  

(2) supplement 

with Okanagan 

Lake; no other 

adaptation 



2040-2069 case; 

Okanagan Lake 

stage;  

(1) No 

adaptation; 

(2) agriculture & 

residential DSM 

adaptation, plus 

supplement with 

Okanagan Lake; 

no sockeye 

management 



Okanagan Sustainable Water Strategy  

• Sustainable water strategy 

prepared for the Okanagan 

Basin Water Board (2008)  

[www.obwb.ca] 

• climate change included 
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So?  How can climate change research 

contribute to cumulative effects assessment?  

Plumbers and electricians… 
Partnership with local knowledge holders throughout 
the assessment 

Support shared learning in climate change 
adaptation  

Translation of climate scenarios into impact and risk 
scenarios 

Assessment of future climate scenarios is different from 
past climate/weather events 

Care and feeding of climate change “extension 
agents” 

Increase local/practitioner capacity to carry out (to lead) 
assessments 
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SOCIOECONOMIC 
PROCESSES 

Socioeconomic 
Pathways 

Adaptation and 
Mitigation 
Actions 

Governance 

CLIMATE 

Natural 
Variability 

Anthropogenic 
Climate Change 

RISK Hazards 

Exposure 

Vulnerability 

IMPACTS 

EMISSIONS 
and Land-use Change 

Climate-related hazards, exposure and vulnerability 

interact to produce risk (IPCC, 2014).  

• IPCC 2014, Figure SPM.1. 



SCOPING 

Identify Risks,  
Vulnerabilities, 
and Objectives  

Establish Decision-  
Making Criteria 

ANALYSIS 

Identify 
Options 

Assess 
Risks 

Evaluate 
Tradeoffs 

IMPLEMENTATION 

Review 
and Learn 

Implement 
Decisions 

Monitor 

Risk management is a useful framework for planning 

in the face of uncertainty about future climate change 

impacts (IPCC, 2014) 

• IPCC 2014, 

Figure SPM.3. 



Pathway for Adaptation Engagement 

(Source:  Gardner et al., 2009)  
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Location of Peachland and Trepanier 

drainage (population = 5200; 8800 by 2050) 
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Map from Harma et al., 2012 



Water Evaluation and Planning System – WEAP: 

Peachland, BC case study   
(Harma et al., 2012) 
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Translation in Peachland:  Difference, in days, in meeting instream flow 

targets between baseline and scenarios [A2 for 2020s, 2050s]   
(Harma et al., 2012) 

Each scenario includes 2 x 9-year simulations (2 creeks); 540 days for a 30-day month 
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Global temperature, 1890-2014 (JMA) 


