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Scope:
Produce new statistical methods and instruments for the evaluation of climate change effects
aimed in particular, but not limited to, risk management for the insurance industry.

Results in 2012 and plans:
1. Calibration of dynamic downscaling
Global circulation models (GCMs) have a coarse resolution. To assess regional effects of climate
change, output is needed on a higher resolution. Regional climate models (RCMs) are applied to
a smaller region with a finer resolution, and with boundary conditions from GCMs, also called
downscaling. In order to evaluate the RCM itself, and not the global model, we analyse output
from the RCM forced by boundary conditions from reanalysis data (instead of boundary
conditions from GCMs). Reanalysis data is (meant to be) the best estimate of the state of the
atmosphere, obtained from consistently rerunning models back in time with various sources of
observations as input. In order to evaluate the RCM itself, and not the global model, we analyse
downscaled ERA-40, which is output from the RCM forced by boundary conditions from
reanalysis data (instead of boundary conditions from GCMs).
A former study revealed significant weaknesses of such data when compared to interpolated
observations (Orskaug et al., 2011). We are therefore developing a statistical correction to
dynamically downscaled ERA-40 reanalysis precipitation data. Our calibration is based on a
nearest neighbour spatial smoothing applied to distributional differences between ERA-40 data
and observed precipitation, the differences being generated from Doksum's shift function
locally. The model is fitted season by season on a mesh of 25x25 km2 grid cells covering
Norway. From the 40 year data period from 1961 – 1990, 20% of the data (randomly picked) are
kept for validation, leaving 32 years for model fitting. Though exemplified on precipitation
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data, the idea and concept developed is most likely transferable to other variables (e.g.
temperature) as well. This work aims for publication in a methodological journal.
2. Robustness of calibration and transferability to general circulation models
In calibrating dynamically downscaled reanalysis precipitation, we implicitly correct two
potential shortcomings of the local data. First, the reanalysis data, even if regarded the best
possible representation of the atmosphere, still do not fully comply with the truth. Second, the
downscaling model lacks necessary detail and thus contributes and strengthens discrepancies to
the resulting local-scale raw precipitation. Our calibration does not discriminate between these
two sources of error but rather corrects for the cumulative divergence. This means that our
calibration in principle depends on the particular reanalysis considered, as well as the
downscaling model used. The influence of those two factors, and thus, the sensitivity of our
calibration, can be investigated from a study involving different reanalyses and downscaling
models, and combinations thereof. The aim of the calibration developed in 1 is to invent a postprocessing algorithm that when applied to future downscaled climate model precipitation
scenarios from GCMs improve their performance. The improvement may be measured from
comparing distributional properties of original and calibrated downscaled climate model
precipitation from a GCM over a historic control period to those of a set of interpolated
observations representative of the same period. Possibly, our calibration might need a re-fit to
downscaled climate model precipitation data from GCMs. And, furthermore, different GCMs
might need different calibrations. The aim of this task is to come up with the best calibration for
Norway for at least one GCM and downscaling, and document the potential need for further
algorithms connected to each GCM and/or downscaling. The work should aim for publication
in an (applied) climate journal.
3. Predict future burden of insurance claims
Calibrated climate model precipitation scenarios will be fed into claims models developed for
Gjensidige's portfolio (Scheel et al., 2012) to provide improved projections for the number of
future building water losses at municipality level. Possibly, combinations of different GCMs
and CO2 scenarios will be used to span the range of plausible outcomes. This will contribute
risk information to Gjensidige, setting them in a position to take precautionary measures to
reduce their clients' exposure.
Results should be precisely documented in a report aimed at the insurance industry and
Gjensidige in particular. An important success criterion for ClimateInsure will be Gjensidige
taking the results into consideration in their risk evaluation, however, leaving it to the company
itself to decide what further action should be taken. Currently, there is no person in Gjensidige
with a dedicated climate responsibility, and ClimateInsure suffers from that, particularly in its
innovation aspects. Nevertheless, (sfi)2 should aim for presenting the results of ClimateInsure at
the highest administrative level possible in the organisation, preferably the managing director.
Of wider interest to the community is the potential of risk reduction at municipality level
through recommendations for sewer systems maintenance, land use planning and building
standards. Finally, impact studies in all kinds of disciplines would benefit from improved local
climate scenarios.
4. Application areas beyond insurance
We should use our competence and knowledge gained so far to establish contacts with potential
clients in possibly new markets. Easily interpretable graphics will be important to demonstrate
the clients' challenges and communicate our ideas. Is learning GIS worthwhile? In some
situations, we would need recognition and support from the climate sector. We should establish
contacts with the Bjerknes Centre for Climate Research as soon as we have something written
about enhancing downscaling model output that they might be interested in.
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5. Extremes
Investigate further the influence on the tail of a distribution of marginally shifting its mean.
There exist a few papers on this topic, and it has gained some interest among climate
researchers (e.g. at a climate and insurance conference in Rungstedgaard outside Copenhagen
in September 2012).
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