
Speedwell Weather  
Recalibrated Datasets  

 

ñRecalibrated data is the best possible baseline for risk analysis and 
weather derivative pricingò 

 

ñHouston (KIAH): discontinuity in previous decade equivalent to > 200 HDD on a seasonal basisò 
 
ñKansas (KMCI): discontinuities in current decade equivalent to circa 100 HDD on a seasonal basisò 
 
ñPhiladelphia (KPHL): discontinuity corresponding to > 200 HDD on a seasonal basis in previous decadeò 
 

Recalibrated Data is an adjusted historic temperature time series 
which has been re-based to take into account discontinuities 
such as those arising from site moves or instrument changes 

 



Background to Recalibrated data 

Historical weather data is archived by National 
Meteorological Services (NMS) in the form of 
station data.  The term ñstationò 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 instruments at 
Atlanta KATL are documented as having been at 
four locations since 1950, as shown right. The 
observations at location are highly influenced by 
local micro-climates giving each position itôs own 
characteristics.   
 
In general, a single weather station dataset can 
be regarded as the concatenated data of a 
number 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 
environment 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      
station. 
 

Observing location: 
 Apr 2001 to present 

Observing location: 
Jan 1950 to Jan 1962 

Observing location: 
 Jan 1962 to Aug 1995 

Observing location: 
 Aug 1995 to Apr 2001 

Atlanta International Airport - Since 1950 the observation loca-
tion has been documented as having been at four locations. 

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: 
 

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 understanding of 
current ñclimatologyò at a given site.  
 

Meteorologists / Climatologists - recalibrated data serves as an accurate baseline for comparison when 
forecasting or making comparisons against ñnormalò 

 

Discontinuity: a sudden, distinct, and lasting change 



Detection and Quantification of Discontinuities 

Step #1 Creation of a ñControlò (the reference time series) 
The detection of discontinuities is based upon the comparison 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 specially generated ñsynthetic siteò made from a weighted 
basket of neighbouring stations (proxy sites). The selection 
of proxy sites is made on the basis of record quality, 
proximity, record length and other metrological 
considerations 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 series 
(DTS). This DTS is statistically analysed to determine the 
confidence of potential discontinuities. 
 
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 primary station. 
In order to further guard against this possibility, a series of one-on-one (ñpair-wiseò) tests is conducted 
between the primary station and the 
proxy stations. In cases where 
discontinuities are detected in the proxy 
station the proxy station itself first 
undergoes recalibration to correct for the 
discontinuity.  Once this is complete the 
proxy station is approved for use in the 
analysis of the primary station. 
 

Step #3 Confirmation of Discontinuities 
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 ñdiscoveryò of discontinuities through a statistical process 
is key, other documented data concerning a reference site, its moves and 
its instrument changes (ñmetadataò) is also used. This data is collected 
from a number of archived sources, through direct enquires with the 
regional bureaus and, uniquely, through an extensive analysis of airport 
developments using archived FAA airport maps. (These maps are 
available to subscribers through the Speedwell website). This metadata is 
then combined with the empirical data. For example, events with moderate 
statistical confidence 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. 
 
Step #5  Application of Discontinuities 
Discontinuities are applied as directed from the analysis.  After all adjustments have been made the 
time series is retested to confirm that no physical inconsistencies have been introduced into the 
recalibrated time series. 

Reference Series Primary Series Difference Series 

Speedwell Weather Recalibration Software 

Proxy Station Selection  

DTS before the application of discontinuities DTS after  the application of discontinuities 


