
AMAP Report: 2007:4 
This report is available on the AMAP Website: www.amap.no 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Workshop on Adaptation of Climate Scenarios to  
Arctic Climate Impact Assessments,  

Oslo, May 14-16, 2007 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

                                   



LIST OF CONTENTS: 
 
           Page: 
 
1. Report from the Workshop       3  
 
2. Appendix           
 
Reports from the 3 Groups 
 
 Report from Group I: Climate Impacts on A-biotic Systems  5 
 
 Report from Group II: Climate Impacts on Biota   6 
 
 Report from Group III: Climate Impacts on Communities  12 
 
Reports from the Sessions        13 
 
Final List of Participants        24 
       
Final Agenda          28 
 
 
 
 
 

Final Report Version 27 February 2008.doc 2



Report from the Workshop on Application of Climate Scenarios in Local 
Arctic Climate Impact Assessment, Oslo, 14 – 16 May, 2007 
 

A. Introduction  
The Arctic Climate Impact Assessment (ACIA) report identified a critical gap concerning 
spatial scales in climate scenarios between the output of global and regional climate models 
(GCMs/RCMs) and the needs of stakeholders and impact assessments. An established 
methodology for bridging this gap is statistical downscaling, which has not yet been applied 
systematically to the Arctic but which offers the potential for achieving the specificity 
required of climate change projections.  In view of the ACIA recommendation for 
downscaled climate scenarios and the readiness of the approach, the AMAP CEG suggested 
arranging a workshop on the organization of an Arctic-wide statistical downscaling project 
to produce site-specific climate scenarios for future Arctic climate impact assessments.  By 
bringing together scientists working with downscaling of climate scenarios and Arctic 
climate impact researchers, the AMAP-sponsored workshop aimed to 

• summarize the present status concerning statistical downscaling and adjustment 
techniques, 

• identify a target distribution of locations for which statistical downscaling algorithms 
can be developed, 

• address technical issues such as the choice of climate models and emission scenarios 
(A2, A1B, B2, etc), predictor variables for use in the development of downscaling 
algorithms and predictands, 

• propose an implementation strategy for the coordinated pan-Arctic downscaling 
activity 

 
The suggestion was approved by the AMAP council. The workshop was arranged in Oslo on 
May 14-16, 2007.  
 
 
B. Main Conclusions from the Workshop 
i) Methods: Linear as well as non-linear statistical downscaling models are freely available 
for downscaling climate scenarios (e.g. the ClimPact, which is part of the R system, [ 
http://cran.r-project.org/] and the SDSM [https://co-public.lboro.ac.uk/cocwd/SDSM/] 
system). A survey of methods is presented by Benestad et al. 2007 
(www.gvc2.gw.se/ngeo/reg/edu/esd.pdf), where also examples on application of the 
downscaling tool ClimPact are given. The optimal choices of model type and strategy 
depend on the problem, so no general advice can be given.  E.g.: for mean values, direct 
linear techniques can give good results.  For extremes, downscaling of probability 
distributions (as demonstrated by professor Sara Pryor) may be the best strategy. Though a 
variety of different methods have been developed and tested during the later years, there is 
still a need for comparative studies. In the present Arctic project we suggest that different 
methods are applied on the same data sets in a standardised way. Benestad 
(r.benestad@met.no) will be available for consultation concerning the ClimPact system.     

ii) Arctic case studies: We suggest including key sites in Alaska, Canada, Greenland, 
Iceland, Norway, Sweden and Russia. It is crucial that the downscaling of climate scenarios 
is performed in close contact with ongoing and/or planned climate impact studies, ensuring 
that the downscaled scenarios are relevant and useful. Basically, the key sites should have 
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reasonably long series of climate observations (20-30 yrs). However, it may be sufficient 
that the climate of the site may be linked to a neighbouring climate station with long, high 
quality climate series. Sites where impact studies are already going on, e.g. in IPY projects 
like EÀLAT anc CAVIAR, should be included. The following sites with ongoing impact 
studies are already identified: Kautokeino (Norway), Abisko (Sweden) and Yamal (Russia). 
IPY impact studies are also planned at sites in Canada, Iceland and Greenland. Further, a 
project on the hydrology of Russian rivers and consequences of increased water flow 
volume is presently at the planning stage.  

iii) Scope of the project: There were some diverging opinions concerning to what degree the 
present project should include impact studies (see reports from the group discussions). One 
possibility (the least resource demanding) is that the project be concentrated on downscaling 
and conducted in close contact with ongoing/planned climate impact studies, in order to 
ensure the relevance of the downscaled scenarios. The basic downscaling could then be 
performed by one or two PhDs. Another possibility is that impact investigations, and even 
the development of a basis for evaluating adaptation techniques are included in the project. 
The need for funding will then increase.  Possible sources for funding might be Arctic 
Council, Nordic Council of Ministers, EU, the Heinz Centre or national institutions. 

iv) Connection to projects from other regions: The Arctic case studies should be conducted 
in close connection with similar initiatives in other regions. 

Europe:  Working Package 3 in the European project Cecilia (Central and Eastern Europe 
Climate Change Impact and Vulnerability Assessment, www.cecilia-eu.org/WP3.htm ) 
concerns statistical downscaling. The WP-leader, professor Radan Huth expressed great 
interest in cooperation concerning validation and adaptation of different downscaling 
models in connection with different impact studies.          
USA: Dr. Robert Corell suggested a methodology for implementing scenario development 
and downscaling into a long range strategic assessment/planning perspective which has the 
potential to provide more robust and detailed regional/local projections for our changing 
climate (see enclosed paper in Appendix). This methodology might be called: The 
Coping/Adaptation Assessment Cascade, a methodology to craft long-term (i.e., 25-40 
years) continuously up-datable adaptation assessment/plans focused on climate change but 
also including exacerbating stresses. The Goal of this assessment process is to provide 
increased detail and robustness to the projections of the impacts and consequences of 
climate change including other exacerbating stresses on regional/local scales. The Arctic 
case studies would fit well into this framework.  
v) Further work and time schedule:  Workshop no. 2 is planned in the US. The idea of 
designing the Arctic case study as a pilot study in a broader context will be further explored.   
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REPORTS FOR THE 3 GROUPS: 
 
Report from Group I: Climate Impacts on A-biotic Systems: 
 
Maria Ananicheva, Oleg Anisimov, Erik Førland, Edward Hanna & Nils Roar 
Saelthun 
 
Discussion in our group was centred around the following five sequential themes and raised 
the following issues. 
 
(1) Identify relevant systems/processes 
Greenland Ice Sheet & glaciers 
Permafrost 
Sea-ice; non-terrestrial 
River + lake ice 
Coastal erosion – Arctic coastal dynamics 
Others??? 
 
+ Human links 
Forestry 
Transportation 
Ice jamming/floods 
Reindeer herding 
Community Structures 
Human health 
Others??? 
 
(2) Define regions with coherent changes in climate (e.g. temperature): is this change seen in 
other parameters (e.g. permafrost)? 
- possibilities include part of FendoScandia/NW Russia plus a contrasting region in NE 
Siberia (e.g. Lena R./Yakutsk); part of Alaska/Canada; Greenland; and maybe also Iceland. 
- supersites/observatory concept, e.g. Abisko, Alert/Eureka, Ny Alesund, Summit, 
Tiksi/Tixie (Russia) 
 
(3) Survey available data 
- freely available? 
- digitised? 
- links to datasets 
- involve data holders
 
(4) Downscaling methodology 
- Use at least two different downscaling methods 
- Model surface air temperature, precipitation and snow cover as minimum 
- Models should be empirically-based and make use of (where available) long data series 
- It is important to effectively model/downscale changes in extreme events (e.g. frequency of 
high temperatures), not just changes in mean conditions. 
 
(5) Links with AMAP/IPY etc. 
- The proposed downscaling pilots should link in with, and build on, existing IPY projects. 
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Report from Group II: Climate Impacts on Biota
 
Terry Callaghan, Rasmus Benestad, Jens Christensen, Birger Hansen, Lars Korslund, 
Jon Olav Vik, Zhenlin Yang, Margareta Johansson 
 

Downscaling to understand current, 
and recent past biotic processes and 
to project biotic impacts of climate 

change: a holistic approach

 
 
 

• What is the climate in 100 yrs time?
• What will this landscape look like in 100 
yrs time?
• What drivers are required to predict 
future landscape?

• What are the feedbacks from future 
landscapes to local climate? 

Scope of impacts
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Components of climate (at multiple temporal and 
spatial scales): downscaling is important for current 
situations and process understanding as well as future 
projections and past reconstructions.

Temperature, precipitation characteristics, snow 
cover and characteristics, cloud characteristics, wind 
speed and direction, sea ice, etc.

Components of landscapes:
People, land-use, health, permafrost, glaciers, 

hydrology, ecosystem processes and biogeochemical 
cycling, vegetation, animals, soil characteristics, 
topography, snow depth and distribution, biodiversity, 
how close to the coast, disturbance and extreme events, 
etc.

Scope of impacts

 
 

Ensuring GCMs are representative at the test scale 
and are generally credible (2 or more GCMs) 
(standardise)

Select emission scenarios used (high and low level 
scenario) (standardise)

Select more than one downscaling technology 
(statistical and dynamical) do not constrain the types 
of model

Downscaling the past to validate (standardise)
Added value from a GCM

Methodologies

 
 

Final Report Version 27 February 2008.doc 7



Methodologies

Apply 
snow models 
dynamic vegetation models and ecosystem 

process models (e.g. LPJ-Guess)
permafrost models
animal population and range models
biodiversity models
land use models

 
 

A catchment close to the coast (Zackenberg), 
high arctic, varied topography, no land use, 
intact ecosystems, continuous permafrost

A catchment inland (Abisko + Finnmark), sub 
arctic, varied topography, moderate to high land 
use (tourism, reindeer herding), vegetation from 
forest to alpine, discontinuous permafrost

A catchment dominated by big river system 
(Lena delta), mid arctic, continuous permafrost, 
lowland

N. American sites? (Barrow, Toolik Lake, 
Churchill…..) 

Case studies
Zackenberg

Abisko

Samoylov
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How to go international (global)

Mountain regions (MRI)

Upcoming downscaling results from 
downscaling exercises at climatepredictions.net

Network to other relevant downscaling activities, 
e.g. New England, CECILIA, ENSEMBLES, 
CSIRO

 
 

Nordic Council of Ministers

Russia and N. America, EU 7th framework

National funding – ensure international links

Funding
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• Obtain funding 
• Perform downscaling
• Impact modelling (permafrost, vegetation, 
hydrology)
• Land use implications
• Adaptation planning
• Data preservation
• Outreach (involve student journalists 
throughout the process)
• Gap identification
• Iteration

Sequence of activities

 
 

Network ongoing individual initiatives

Propose new initiatives

Adopt a dynamic process (e.g. applying 
new models when they become available)

Ensure exceptional visibility to facilitate spin 
off applications (unlimited!)

Process
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Downscaled climate characteristics
Landscape level snow distribution
Landscape level of animal distribution
Landscape level of vegetation distribution
Landscape feedbacks to the climate system

From other groups, based on the above:
Land use
Adaptation strategies

Products

 
 

Data ownership

Unsolved issues

Thank you
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Report from Group III: Climate Impacts on Communities: 
 
Inger Hanssen-Bauer, Grete K. Hovelsrud, Radan Huth, Svein Mathiesen, Sara Pryor 
& John Walsh  
 
1)  A pan-arctic downscaling project should be closely linked to on-going impact studies in 

the Arctic to ensure that the downscaled scenarios are useful for this kind of studies. 
Ongoing studies when it comes to impacts on local communities and indigenious people 
etc. are the IPY-cluster CAVIAR and the project EALAT. EALAT involves studies in 
Scandinavia and Russia, CAVIAR is a pan-Arctic project covering all eight Arctic 
countries. 

 
2)  Key sites should be chosen among the sites where these projects have activities, and 

where the impact researchers have signalled that they need downscaled scenarios.  At 
least Northern Scandinavia, the Barents Region including Murmansk,Yakutsk in Russia 
and Arctic Bay in Canada are among these sites. Other possibilities include Alaska 
and/or Greenland. In order to maximize the benefits of undertaking additional 
downscaling activities we advocate focussing on a few sites where detailed work can be 
conducted and where there are sufficiently detailed meteorological data sets for model 
development and evaluation. 

 
3) Choice of predictands, methods etc.: 

• Temperature, precipitation and wind are the first priority variables. 
• For temperature and precipitation monthly time resolution would be sufficient for 

some purposes. Weather generators could be applied for making daily resolution 
scenarios based upon these. 

• At least wind and precipitation should also be downscaled as distributions. 
• Both ClimPact, the SDSM-system and downscaling of distribution functions 

should be applied.     
 

4) Organization of the work: 
• Some of the basic downscaling work (and/or method/results inter-comparisons) 

could be done by a PhD student.  
• Some downscaling work is already included in the mentioned projects, but a 

systematic study like this, where the same methods and approaches are done in 
several places would add value to these programs – both in terms of presenting a 
comprehensive range of possible climate states but also in facilitating systematic 
inter-comparisons of downscaling techniques to inform future studies regarding 
optimal methods to apply. 
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REPORTS FROM THE SESSIONS: 
 
Introduction to Session 1:  
 

Downscaling: An Imperative to Assess Climate Change at Regional to Local Scales 
 (An addition to the May 2007 Oslo Downscaling Workshop) 

Prepared by Robert W. Corell, Director of the Global Change Program at the H. John Heinz III Center for 
Science, Economics and the Environment 

 

Foundations and Context: Projections of the future of the planet’s changing climate have, 
by necessity, focused on global scales with resolutions largely limited by computer model 
simulations (Global Climate Models or GCMs) that resolve the average of climate system 
changes over an area of a few tens of thousand square kilometers. The Intergovernmental 
Panel on Climate Change (IPCC)i ii, the Arctic Climate Impacts Assessment , the Millennium 
Ecosystem Assessmentiii, and regional assessments such as those in Europe, the United 
Kingdom, Canada and the United Statesiv all note the critical importance of assessing the 
impacts and consequences of climate change at higher resolutions than now generally 
available from the GCMs. During the past decade or so, there has been a marked increase in 
the capabilities of computer-based simulations to resolve key parameters (e.g., temperature 
and precipitation) at regional and local scales through the use of “downscaling 
methodologies”v vi vii viii ix x xi xii       . Downscaling methodologies fall into two broad and 
markedly difference approaches to resolve climate parameters as regional to local scales, 
i.e., at substantially finer resolutions than global-scale GCMs provide. The first, called 
“dynamic downscaling or sometimes called mesoscale simulations,” is to nest a finer-scale 
grid (e.g., 10 km by 10 km grid) within a GCM over an area of interest (e.g., parts of 
Fennoscandia in northern Norway). There are substantial advantages to dynamic 
downscaling as the wide range of parameters characteristically available within a GCM 
(e.g., temperature, precipitation, soil moisture, wind direction and strength, etc.) is also 
available within the nested finer-scale grid. However, dynamic downscaling requires 
supercomputer systems to run the simulations, the availability of which is limited by the 
number and availability of supercomputer run times – simply, at the current speeds and 
scales of computational capabilities, there are too few supercomputer systems available to 
conduct the many mesoscale simulation essential to more fully assess the impacts and 
consequences of climate change throughout the world. As supercomputer capabilities 
increase in resolution capabilities and availability, dynamic downscaling will be become 
more widely available. The second strategy, called “statistical or empirical downscaling” 
has become more fully developed and more widely used. Statistical downscaling relies on 
the availability of two important data sets: (1) A multi-decadal data set (e.g., 25-30 years) of 
past climate change parameters (e.g., weather station data from a number stations across the 
region or locale of interest) and (2) GCM data sets for the same parameters for the same past 
time period (such data is already available at most modeling centers around the world).  
Having these data, then a statistical (e.g., using any of a range of statistical techniques) 
relationship of past climatic changes between the observational data from the set of “local” 
weather stations and the estimate of past changes contained in the GCM projected for that 
past time period can be established for that region. Then, to project climatic conditions for 
some time in the future (say 2025-2050), the GCM data for that future time period (again, 
such data is already available at most modeling centers around the world) and using the 
previously established statistical relationship for each of the weather station locations, one 
can downscale and estimate the future climatic conditions for that regional  

Final Report Version 27 February 2008.doc 13



Figure 1 A graphical description of the major characteristics of downscaling, which in 
essence provides more detailed information within the grid and area of interest. 

area, as depicted in Figure 1. 

The limitations for this methodology, while increasingly less import to the use of the 
method, are several: (1) There must be a past data from several weather stations in the 
region, sufficiently close together to be able to estimate climatic parameters over an area of 
interest, and (2) the statistical relationship does not change significantly between past and 
the future projections. The literature on downscaling (described in many of the references v. 
to xi) addresses these issues and establishes a foundation for the use of statistical 
downscaling strategies. The science is now mature enough that these downscaled projections 
are providing important estimates of important parameters of climate change at regional 
scales of interest. The techniques are now being used more broadlyxiii and are providing 
insights at scales essential to stakeholders and policy makers. 

A View of the Capabilities: GCMs have provided a powerful set of insights of the changes 
in the planet’s climate projected for the coming decades out to 2100 or so. The confidence in 
these projected changes have increased dramatically over the past decade as indicated by the 
2007 IPCC Assessment, which states that: 
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1. “Warming of the climate system is unequivocal, as is now evident from 
observations of increases in global average air and ocean temperatures, widespread 
melting of snow and ice, and rising global mean sea level”  

2. “Most of the observed increase in globally averaged temperatures since the mid-
20th century is very likely due to the observed increase in anthropogenic 
greenhouse gas concentrations (i.e., the IPCC use of the phase “very likely” is to 
denote that the confidence level in the science that the likelihood is with a 
probability of 90 to 99%).” 

These statements, combined with the increasing ability to project climate change (as 
depicted in Figure 2), provide the foundations for improved assessments of the impacts and 
consequences of climate change on global scales, and hence, with the use of downscaling 
methodologies can provide insights of impacts and consequences at more local scales. 

 

Figure 2  The IPCC has conducted many studies to assess the “accuracy” of the GCM 
projections by conducting experiments where the climate simulations of the past 100 years 
are compared with observational data under two scenarios: (1) Assessing the potential 
changes in the climate with only natural processes and external forcing (i.e., effects of 
volcanic eruptions and solar variability) and then with the added forcing of both natural 
and societal sources of forcing (e.g., greenhouse gases and sulphur dioxide). It is clear that 
the divergence occurs around 1960 or so, much as the IPCC now has concluded. 

An example of the capabilities of downscaling (in this case using statistical methods) is 
depicted in Figure 3 where the GCM global simulation projects modest temperature 
difference across the north-south length of Norway out to 2075, whereas the downscaling 
methodology projects on a more detailed scale, substantial temperature differences from 
southern parts nearer Oslo to northern regions of Norway (even for a nearer time scale of 
2020 – 2049). The GCM projects differential changes in temperature across Norway of less 
than 0.1 degrees C/decade while the downscaling projects differential changes in 
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temperature from about 0.1 degrees C/decade in the southern regions to 0.5 degrees 
C/decade in the north.   

Figure 3 A comparison of the differences in projected temperature changes across Norway 
for both GCM resolutions and for a downscaled projection of projected temperatures in a 
studied conducted by the Norwegian Meteorological Institute. 

Another example of the use of downscaling is the recent study of the impacts and 
consequences of climate change for the Northeast of the United States (The Northeast 
Climate Impact Assessment or NECIA).xiv  The assessment used downscaling methodology 
to tease out more detailed impacts and consequences at the scales of interest to residents and 
the policy-making communities across the northeastern states. The assessment used two 
scenarios (a higher emissions scenario which projects essential a business-as-usual use of 
fossil fuels and lower emissions scenarios which projects continued and substantial 
economic growth and shifts to less fossil fuel intense energy production. The changes are 
summarized in Figure 4, where the regional average summer temperatures are depicted for 
the two scenarios and three time scales.  
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Figure 4 The changes in regional average summer temperatures are depicted for the two 
NECIA scenarios and for three time scales (i.e., 2010-39, 2040 – 2069 and 2070 – 2099). 
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In Figure 5, the changes for the coming decades are depicted as changes in local climate by 
suggesting that the climate in the future (in this example for the State of Massachusetts) will 
be similar to the current climate in three southern regions of the United States for each of the 
three projected time scales (i.e., 2010-39, 2040 – 2069 and 2070 – 2099). Regional scale 
studies such as this one for the Northeastern United States have been enhanced substantially 
by the use of downscaling techniques in order to obtain the resolution essential to drawn 
finer scale projections for the region. GCMs alone cannot provide the necessary resolution. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5 Changes in local climate are graphically depicted by suggesting that the climate in 
the future for the State of Massachusetts will be similar in the future to the current climate in 
three southern regions of the United States for each of the three projected time scales (i.e., 
2010-39, 2040 – 2069 and 2070 – 2099) 
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A Proposal for Use of Downscaling for Regional Planning:  

As thee climate change issue becomes more fully understood, mitigation and adaptation 
strategies will evolve in the policy and planning communities at all levels of governments, 
industry and business, and other institutions of society. While mitigation strategies and 
policy must, by necessity, engage governments and other institutions across the globe, 
adaptation strategies are driven by impacts and consequences of climate change at regional 
and local scales. Hence, being able to project the impacts and consequences at these more 
local scales becomes a necessity, and hence an essential role for methodologies like 
downscaling. In proposal, outlined below, suggests an approach to regional/local scale 
planning for the decades ahead. As suggested in Figure 6, for near term planning purposes 
(i.e., from the near future out to 2040 or so), all IPCC scenarios project very similar 
temperature changes.  Hence, for adaptation studies and planning profiles for now to 2025 – 
2040 may use mid-range scenarios (i.e., B2 or A1B) for the GCMs used in a statistical 
downscaling planning study.  

Figure 6  IPCC 2007 Working Group 1 projections of global average surface temperatures 
where the near time scale changes are modest out to 2050 or so, after which the divergence 
among the scenarios is substantial. 

The following outline suggests a methodology, the essential techniques of which are 
statistical downscaling and regional scenario development. Figure 7 outlines the essential six 
steps of the proposed planning for adaptation. 

Implement the Plan 
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Figure 7 A six step Adaptation Assessment Cascade for developing a regional scale plan 
to provide the foundations for coping with near-term regional-scale climate change  

The methodology for developing a near-term regional-scale plan to cope with climate 
change utilizes six steps: 

Step 1: Frame the Regional Scale for the Plan (e.g., watershed, city or town, 
ecosystem, etc.) 

Step 2: Set the Time Scale for the Plan (e.g., now to 2025 or some other important 
time scale set by the needs of the region or locale) 

Step 3: Downscale to the Region Identified in Step 1 (e.g., the region surrounding 
the Abisko Research Station in northern Sweden as depicted in Figure 8) 

Step 4: Develop a “Four Quad Scenario” for the region (e.g., see Figure 9 as an 
example of such scenario) and begin the process of tracking the changes to 
enable the essential process of evaluating the effectiveness of the adaptation 
techniques employed in thee planning process. 

Step 5: Identify the controlling variables, which when combined in the tracking 
process will enable one to determine the efficacy of the plan and its 
implementation (e.g., if conservation techniques combined with new ways 
to conduct one’s business reduce the impacts, then the controlling 
parameters should be integrated into the tracking schema.) 

Step 6:Implement the Plan (i.e., develop the organization arrangements to both 
implement the plan and to track the effectiveness of all aspects of the plan 
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While this outline is just that, an outline that begins to provide a framework for a much more 
detailed strategy for addressing the needs to adapt to regional/local changes in climate that 
are very likely to be real and consequential in the decades ahead. 

 
Figure 8  A downscaled depiction of net primary production of the biosphere in and around 
the Royal Swedish Academy of Sciences Abisko Research Station in Northern Sweden.  

Figure 9  The “Four Quad Scenario” process spreads the potential and plausible futures 
into four very different possibilities for one that might be described at the “Easy Street 
Scenario” to one that is simply a “Lots of Luck Scenario” The two primary axes of the 
strategy tease out the essential aspects that drive the processes from, in this case, the 
governance and policy actions to the processes that govern the behavior of the relevant 
socio-environmental systems.  
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Summary: According to the 2007 IPCC set of reports, there is now higher confidence of the 
projected patterns of warming and other regional-scale features, including changes in wind 
patterns, precipitation, and some aspects of extremes and of ice” and that  “It is very likely 
that hot extremes, heat waves, and heavy precipitation events will continue to become more 
frequent.”  With these are other projections by the IPCC, the Millennium Assessment (the 
MA), the Arctic Climate Impact Assessment (ACIA) and others, it is increasingly 
imperative that techniques are effective to project the impacts and consequences of climate 
change on regional to local scales. The downscaling strategies outlined herein provide and 
increasingly effective methodology for such planning studies and assessments.  

 
i    IPCC Climate Change 2007: Impacts, Adaptation and Vulnerability, Summary for Policymakers, the 8th 

Session of Working Group II of the IPCC, Brussels, April 2007 
   ACIA Scientific and Overview Reports Available at www.acia.uaf.edu ii

 Millennium Ecosystem Assessment www.millenniumassessment.org iii

iv   For example, Climate Change in the U.S. Northeast, a report of the Northeast Climate Impacts Assessment 
(NECIA, 2006), available at www.climatechoices.org/ne/resources_ne/nereport.html 

v    Wood, A. W., L. R. Leung, V. Sridhar, and D. P. Lettenmaier, 2004: Hydrologic Implications of Dynamical 
and Statistical Approaches to Downscaling Climate Model Outputs. Climatic Change, 62, 189-216.  

vi  Wang, Y. Q., L. R. Leung, J. L. McGregor, D. K. Lee, W. C. Wang, Y. H. Ding, and F. Kimura, 2004: 
Regional climate modeling: Progress, challenges, and prospects. J. Meteorol. Soc. Jpn., 82, 1599-1628.  
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xi   Liang, X.-Z., L. Li, A. Dai, and K.E. Kunkel. 2004. Regional climate model simulation of summer 
precipitation diurnal cycle over the United States. Geophysical Research Letters 31:L24208, 
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xi Hayhoe, K., C.P. Wake, B. Anderson, J. Bradbury, A. DeGaetano, A. Hertel, X-Z Liang, E. Maurer, D. 
Wuebbles and J. Zhu. Quantifying the regional impacts of global climate change: Evaluating AOGCM 
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 Detials of this assessment. are contained in Climate Change in the U.S. Northeast, a report of the Northeast 
Climate Impacts Assessment (NECIA, 2006), available at 
www.climatechoices.org/ne/resources_ne/nereport.html 
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Summary, Session 2: 
 
i)  Statistical downscaling (SDS) is – and will continue to be important. Better resolution in 

AOGCMs and RCMs gives a better basis for local scenarios, but there is still a gap 
between model output and the need for climate scenario data in impact studies.   

 
ii)  Choice of AOGCM(s): Should be based on  a “wholistic judgement”; not single variables 

in specific studies. Still the performance in the Arctic is important  We’ll ask Jens 
Hesselbjerg Christensen & Vladimir Kattsov to give their advice concerning the best 
models! (We need more than one…)   

 
iii) Choice of predictands (variables and scales): 

• Has to be defined by the impact modellers.  
• Depends on available data Urge NMSs to provide more (free) observational 

data  
• If “regional predictands” are used: It is crucial to define meaningful regions! 

 
iv) Choice of SDS-model type and strategies are crucial for the results:  

• Type of model depends on requests from impact modellers.  E.g.: For mean 
values, direct linear techniques can give good results.  For extremes, downscaling 
of probability distributions may be the best strategy.    

• Downscaling strategies (predictors, number of PCs/CCA patterns etc., domains 
etc.) has to chosen according to the present knowledge.  

 
v) Validation: 

• Validate not only correlation, but ability to reproduce trends and different climate 
states. 

• Compare to older, “simpler” efforts. 
• Validation also from impact modellers. 
 

vi) Uncertainty: Use several SRES scenarios, AOGCMs and SDS-models. 
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Final Agenda 
 

Workshop on Adaptation of Climate Scenarios to  
Arctic Climate Impact Assessments, Oslo, May 14-16 2007. 

Venue: the AMAP office, Strømsveien 96. 
 

thMay 14   
10.00 Opening of the workshop. (Pål Prestrud/ Lars-Otto Reiersen) 

Introduction to the work to be done, the objective of the workshop.  
Practical information. 

10.20 Presentation of participants and your interest in downscaling, 5 min pr 
participants. 

12.00-13.00: Lunch 
13.00-14.00: Session 1: Cooperation with non-arctic downscaling initiatives. (Chair: Pål 

Prestrud) 
• Presentations by Bob Corell and Radan Huth. 

14:00-17.30 Session 2: Summarizing the present status concerning the methodology for 
statistical downscaling and adjustment techniques. (Chair: Inger Hanssen-Bauer, 
Recording secretary: Eirik Førland) 

• Presentations by Oleg Anisimov, Radan Huth, Sara Pryor and Rasmus Benestad.  
• Demonstration of the Clim.Pact system by Rasmus Benestad. 
• Summary of session 2. 

 
thMay 15   

 
09.00-12.00: Session 3: Examples of application of adjusted climate scenarios in impact 
studies (Chair: Bob Corell, Recording secretary: Lars-Otto Reiersen) 

• Presentations by Maria Ananicheva, Torill Engen-Skaugen, Eirik Førland, 
Edward Hanna and Svein Mathiesen. 

• Discussion of relevance for Pan-Arctic Project(s). 
12.00-13.00: Lunch 
13.00-17.00: Session 4. Planning of Pan-Arctic Project(s),  

Part I: Introductions by Grete K. Hovelsrud, Nils Roar Sælthun and Terry Callaghan. 
Part II: Brainstorming 3 sub-groups with the goal of arriving at recommendations 
concerning the formulation of specific questions, e.g. which pilot studies, 
downscaling strategies and key sites to include, etc.  

19.30: Workshop dinner. 
 

thMay 16   
 

09.00-12.00: Session 5: Conclusions concerning priorities for Pan Arctic Project(s). 
(Chair: John Walsh) 

• Conclusions from the sub-groups 
• Organization of technical and financial aspects of the project(s) 
• Summary – End of workshop. 

12.00-13.00: Lunch 
13.00-16.00: Time available for preparation of proposals and record from the workshop. 
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Draft plan for the sub-groups May 15th: 
 
 
Three thematic sub-groups are suggested:  
 
Group I:  
Climate impacts on A-biotic systems (Chair: Nils Roar Sælthun, Recording secretary: 
Edward Hanna) 
  
 
Group II: 
Climate impacts on biota (Chair: Terry Callaghan, Recording secretary: Margareta 
Johansson) 
 
 
Group III: 
Climate impacts on communities (Chair: Grete K. Hovelsrud, Recording secretary: Ole 
Henrik Magga) 
 
 
 
Each group should recommend one or more pilot studies within their field and discuss 
possible downscaling strategies, sites etc. which might be used in the study. 
 
All groups should also discuss organization of the Pan-Arctic project(s).    
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