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1. Why Benchmark?

21st Century requirements on Climate Data Products:
- long-term
- spatially widespread
- high resolution (in space and time)
- traceable to instrument type / original record
- robust to varying non-climatic influences

HOMOGENISATION IS ESSENTIAL

* Multiple data products can increase confidence in a result e.g. long-term surface warming

* BUT Methodological choices can be diverse, with different strengths and weaknesses (Fig. 1)
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* Benchmarking of homogenisation
algorithms will provide a quantifiable
measure of uncertainty and facilitate
algorithm development

2. The Benchmarking and Assessment Working Group

Purpose: To facilitate use of a robust, independent and
useful common benchmarking and assessment system
for temperature data-product creation methodologies to
aid product intercomparison and uncertainty
quantification.
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3. Benchmarking Concepts

Create ~10 pseudo-worlds (error models) - apply breaks to the analog 'truth’ reflecting true physics of real
changes (e.g., Instrument changes, Location changes, Systematic instrument degradation, Urbanisation,
Land use change, Local environment change, etc.). Break characteristics are dependent on radiation
(time of day, time of year, cloudiness) and wind speed.

I. Create a globe of analog stations (identical to structure of consolidated master database) that reflect real-
world characteristics for that station location (mean, variance, autocorrelation, missing data and co-

variance with neighbours) without systematic bias — the known 'TRUTH'.
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X = benchmark analog station at time t, location / and height h
S = seasonal cycles

T = trends (long-term signal, local effects, ENSO, NAO, Volcanoes, Solar Cycles etc.)

With a realistic temporal autocorrelation and spatial covariance structure
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Fig. 3 Diagram of simple GCM to analog station downscaling.

X =S, +T, 6, +B

ERROR_WORLD(t,/,h) t,l,h t,l,h ERROR_WORLD(t,/,h)

B = break at timel/placel/height (abrupt, gradual, seasonal, clustered, variance changes etc)

lil. A suite of error models (Fig. 4) can then be applied to create a number of analog 'worlds' that
encompass all known possible breaks on a sliding scale from overly optimistic (e.g., few large breaks) to
overly pessimistic (e.g., many breaks of differing magnitudes in addition to gradual changes, changes in

the mean and the variance, seasonally varying changes) — the known 'ERRORS".
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Fig. 4 Simplistic diagram of error model structure.

4. Assessment of the Benchmarks

The two components of benchmarking assessment:
1. hit rate verses false alarm rate - taking into account correct sign, location and magnitude
within an acceptable range of error
2. proximity of homogenised world meanstate to 'truth' meanstate — how similar are region
climatologies, variance, background trends, station autocorrelation, neighbour covariance?

I. Component 1. could be assessed using contingency tables (Fig. 5a) and ROC scores (Fig. 5b) although
these would have to be weighted to take into account closeness of detected break location/magnitude to
actual break location/magnitude and that a large break false alarm is worse than a small break miss.
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Fig. 6 Simplistic example of scoring hit rates verses false alarm rates for assessing the benchmarking.

Ii. Assessing component 2. is more complex in terms of obtaining a quantifiable and comparable measure.
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To facilitate development ofrobust, high quality and traceable (to
known reference standards and origin) monitoring productsfrom hourly
to century timescales and from location specific to the global mean.

* Endorsed by the 15" WMO Commission for Climatology Symposium
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* First workshop — September 2010, UK Met Office, attended by
climatologists, metrologists, statisticians, economists and IT experts.

* Data rescue: digitisation and open transfer of near-real time data.

* Comprehensive databank (Fig. 7): free, traceable, version control

* Benchmarking and Assessment: to assess product fithess for purpose, to i ‘

enable cross-comparison and aid methodological advancements. it e j b f’ejj:;fJ
master database format

* Data-product portal hosting all databank related products with a suite of

visualisation and cross-comparison tools. Fig. 6 Planned structure of the Surface Temperature

Initiative Comprehensive Databank.

6. Useful Links

Website of the Benchmarking and Assessment Working Group:
Related documents, progress updates and membership.
http:/lwww.surfacetemperatures.org/benchmarking-and-assessment-working-group

Blogsite for the Benchmarking and Assessment Working Group:
A place for open discussion — only members can post threads but anyone can comment.
http:/Isurftempbenchmarking.blogspot.com

Website for the Surface Temperature Initiative:
http:/lwww.surfacetemperatures.org
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