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Background to Recalibrated data

Historical weather data is archived by National
Meteorological Services (NMS) in the form of
station data. The term “station” often refers to a
general location such as an airport, farm, or
town. For example, although archived as a single
time series, the location of measuring instru-
ments at Atlanta KATL are documented as hav-
ing been at four locations since 1950, as shown
right. The observations at location are highly in-
fluenced by local micro-climates giving each po-
sition it’s own characteristics.

In general, a single weather station dataset can
be regarded as the concatenated data of a num-
ber of stations distributed throughout history.

In addition to changes to the exact location of
observation equipment, changes to thermometer
types, changes in the immediate local environ-
ment such as the construction of new runways,
parking lots, or the erection of adjacent buildings
may have a similar impact.

Each of these changes (location, equipment, and
local environment) all have the potential to create
a discontinuity.

The Speedwell Recalibrated Dataset has been
statistically adjusted, through the correction of
discontinuities, to create a historical record that
reflects the current observations at a given sta-
tion.

What is a Discontinuity?

A discontinuity is a sudden, distinct, and continuous change in the
long term observations for a site. A discontinuity represents an end of
one continuous regime and the beginning of another. A discontinuity

is not a trend.

Temperature discontinuities can take the form of warmer or cooler
temperatures and / or changes in the variance of the observations.
Corrections for all aspects of the discontinuity are important

Who should use Speedwell Recalibrated Datasets?

Users include:

Observing location: Observing location:
Jan 1962 to Aug 1995 Jan 1950 to Jan 1962

Observing location:
Aug 1995 to Apr 2001

Observing location:
Apr 2001 to present

Atlanta International Airport - Since 1950 the observation location has
been documented as having been at four locations. Over the same pe-
riod the type of thermometer changed multiple times and significant
construction has occurred at the airport

Discontinuity: a sudden, distinct, and lasting change

Weather Derivatives Traders - critical for pricing of weather risk contracts where such adjustments are
financially material in modelling current behaviour of a reference site.

Energy Demand Modellers- important for demand modelling and those seeking a precise understand-

ing of current “climatology” at a given site.

Meteorologists / Climatologists - recalibrated data serves as an accurate baseline for comparison when

forecasting or making comparisons against “normal”
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Detection and Quantification of Discontinuities

Step #1 Creation of a “Control” (the reference time series)
The detection of discontinuities is based upon the com-

parison of the primary station (location of interest) with a
reference that, as much as is possible, does not contain
any discontinuities. This reference time series is a spe-
cially generated “synthetic site” made from a weighted
basket of neighbouring stations (proxy sites). The selec-
tion of proxy sites is made on the basis of record quality,
proximity, record length and other metrological considera-
tions such as altitude and terrain.

Step #2 Statistical Comparison Against the Control
The mathematical comparison of the primary station vs.
the reference time series results in a difference time se-

ries (DTS). This DTS is statistically analysed to determine
the confidence of potential discontinuities.

Proxy Station Selection

The creation of the synthetic time series is done in such a way as to minimize the impact of any
one station and thus decrease the possibility of detecting false-positive discontinuities in the pri-
mary station. In order to further guard against this possibility, a series of one-on-one (“pair-wise”)

tests is conducted between the

primary station and the proxy
stations. In cases where discon-

tinuities are detected in the

proxy station the proxy station
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itself first undergoes recalibra-

tion to correct for the discontinu- T e e P e e e e ERRA A

ity. Once this is complete the
proxy station is approved for
use in the analysis of the pri-
mary station.

Primary Series Reference Series

Step #3 Confirmation of Discontinuities

Difference Series

Once an event is determined to be of statistical significance the magnitude of the discontinuity is

computed. This process involves statistical analysis coupled with user input
through the proprietary Speedwell recalibration software.

Step #4 Additional Analysis

While empirical “discovery” of discontinuities through a statistical process is
key, other documented data concerning a reference site, its moves and its
instrument changes (“metadata”) is also used. This data is collected from a
number of archived sources, through direct enquires with the regional bu-
reaus and, uniquely, through an extensive analysis of airport developments
using archived FAA airport maps. (These maps are available to subscrib-
ers through the Speedwell website). This metadata is then combined with
the empirical data. For example, events with moderate statistical confi-
dence signals but strong metadata support may be accepted. Throughout
the process, the dangers of over-interpretation of statistical signals as well
as the known inaccuracies of archived metadata (where dates are often
approximate) are respected.

Speedwell Weather Recalibration Software

Step #5 Application of Discontinuities
Discontinuities are applied as directed
from the analysis. After all adjustments
have been made the time series is re-
tested to confirm that no physical incon-
sistencies have been introduced into the
recalibrated time series.
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DTS before the application of discontinuities

DTS after the application of discontinuities
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Speedwell Recalibrated Datasets

The Speedwell Recalibrated Datasets bring an unprecedented level of sophistication to the process of recalibra-
tion combined with transparency of method and a unique real-time web-based service for monitoring the on-going
behaviour of the reference site.

Speedwell Recalibrated Datasets are provided on a subscription basis and are available for individual sites or
packs. Subscribers receive access to the Recalibrated Dataset pack, the Monthly Report, Airport Maps, and the
Real-Time Web Monitor.

Recalibrated Datasets Pack

Delivered on initial subscription and then updated on a six-month cycle the pack comprises:

Raw meteorological observation dataset -
as provided by the relevant National Met
Service.

Cleaned dataset - the raw time series that
has been processed to remove and / or
replace erroneous observations and fill
missing values.

Speedwell Recalibrated Dataset -
cleaned data that has been adjusted to

remove discontinuities. Graphical representation of the statistical analysis

Recalibrated data supporting documentation

Station overview with commentary.

Information regarding the proxy stations
used and the creation of the synthetic
time series.

Graphical representation of the statistical
analysis.

Station metadata - the most comprehen-
sive archive available (include of the air-
port change analysis).

Discontinuity table with comments.

Valuation impact on monthly HDD and Station metadata
CDD values of the Speedwell Recali-
brated Dataset compared with the cleaned
dataset.

Monthly Report

Monthly report detailing changes in recent station be-
haviour with meteorological commentary, metadata up-
dates, and the natification of future station changes.

Proxy station analysis
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Airport Maps

For US CME sites, the Speedwell Recalibrated Datasets sub-
scription provides access to an on-line archive of annotated
airport maps in one-year time steps. This helps the user to un-
derstand how recent site developments may impact on behav-
iour.

Real-Time Web Monitor

Subscribers to the Speedwell Recalibrated Dataset are pro-
vided with access to web-delivered software that allows the
user to see the latest performance of the primary site against a
synthetic basked of near-by sites. The user is able to plot mov-
ing averages and difference series for different periods to view
recent trends. Key statistics are summarised in an easy-to-
read sortable table for all subscribed sites. This is updated
daily showing any significant recent moves.

www.SpeedwellWeather.com

Airport change analysis metadata -
critical for determining changes to the
local environment

On-line monitoring software - an interactive ap-
plication that allows for the real-time tracking of
discontinuities with key statistic summaries
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What is available now

Speedwell Recalibrated Datasets are now available as packs covering CME weather derivative reference sites for
the USA and a number of other sites in Europe and Australia. Speedwell are also pleased to meet specific client
needs for recalibration of specific sites on request.

Integration with the Speedwell Weather Sys-
tem, SWS

Speedwell Recalibrated Datasets can be formatted
to suit the user’s needs. However, the standard data
format is directly compatible with the Speedwell
Weather System (SWS) for automatic import. SWS
is the pre-eminent weather derivative pricing and
risk management.

For assistance regarding SWS, please contact us.

Contacts

Regarding world-wide weather data and forecast matters please see www.SpeedwellWeather.com _ or contact:
Phil Hayes phil.hayes@SpeedwellWeather.com
David Whitehead (USA) david.whitehead @ SpeedwellWeather.com

Telephone:

UK office: +44 (0) 1582 465 551

US office: +1 (0) 703 535 8801

Regarding software and consultancy services please see www.SpeedwellWeather.com _ or contact:
Stephen Doherty stephen.doherty@ SpeedwellWeather.com

Dr Michael Moreno michael.moreno@SpeedwellWeather.com

David Whitehead (USA) david.whitehead @ SpeedwellWeather.com

Telephone:

UK office: +44 (0) 1582 465 569

US office: +1 (0) 703 535 8800

Address UK: Mardall House, Vaughan Rd, Harpenden, Herts, AL5 4HU
Address USA: 101 N Columbus Street, Second Floor, Alexandria VA 22314 USA

Speedwell Weather Derivatives Limited is authorised and regulated by the Financial Services Authority
Registered Office Mardall House, Vaughan Road, Harpenden, Herts AL5 4HU. Registered in England and Wales number 3790989



