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Benchmarking and Assessment of Homogenisation 
Algorithms for the International Surface 

Temperature Initiative (ISTI) 

OVERVIEW 
The ISTI aims to facilitate creation of multiple long, high resolution, 
traceable data-products that are robust to varying non-climatic 
influences. 
 
This requires  testing of key processes required to produce climate data 
records such as homogenisation. 
 
Benchmarking of homogenisation algorithms will: 

 aid objective intercomparison of multiple data-products; 
 provide a quantifiable measure of uncertainty; 
 enhance homogenisation algorithm development 

1. The Benchmarking and Assessment Program 

The benchmarks will replicate the ISTI Databank monthly station 
temperature data with synthetic analog-clean-worlds that are free 
from inhomogeneity and analog-error-worlds that explore plausible 
inhomogeneity characteristics. 
 
A set of analog-error-worlds will be released  based on the version 1 
ISTI Databank stage 3 (ftp://ftp.ncdc.noaa.gov/pub/data/ 
globaldatabank/monthly/stage3/). The analog-clean-worlds will be 
withheld for 2.5 years to allow blind testing and prevent algorithm 
overtuning. An assessment will be provided summarising both the 
ability to detect and to correctly adjust for inhomogeneities. After 2.5 
years the analog-clean-worlds will be released and an assessment of 
the value/success/failure/areas for improvement of the benchmarks 
will be published. A 'wrap-up' workshop will be held bringing together 
the benchmark designers and data-product creators. 
 
A new set of benchmarks will be created and the analog-error-
models released to begin the cycle again. 
 

Fig. 1 Schematic of how the 
benchmarking cycle will work. 
Benchmarks will be available as 
part of the Surface  
Temperature  
Databank for data- 
product creators  
to test their  
algorithms on. 

Benchmarking and Assessment 
Working Group website: 

www.surfacetemperatures.org/ 
benchmarking-and-assessment- 

working-group 
 

Benchmarking and Assessment 
Working Group open blogsite: 

surftempbenchmarking.blogspot
.com 

 
Website for the Surface 

Temperature Initiative website: 
www.surfacetemperatures.org 

 
Other related projects: 

COST HOME 
www.homogenisation.org 

Benchmark assessment will test the ability of algorithms to detect 
breaks and the ability to 'correct' the data for non-climatic influences. 
Contingency tables will assess hit rate and false alarm rate - taking 
into account correct sign, location and magnitude within an 
acceptable range of error. Statistical property comparisons will 
measure the proximity of each homogenised  
analog-error-world mean state to the analog- 
clean-world mean state at both station and  
region level ς testing similarity of climatology,  
                       variance, long-term trends, station  
                            autocorrelation, neighbour  
                                covariance? 

2. Task Team Creation: design and create analog-clean-worlds 

3. Task Team Corruption: design and create the analog-error-worlds 

4. Task Team Validation: design assessment criteria and tools 

XTRUTHt,l = St,l + Vt,l + Lt,l + Mt,l  
 

XTRUTH = analog-clean-world station at time t and location l  
S = seasonal cycle 

V = low frequency (natural) variability (ENSO, Volcanoes, 
Solar Cycles etc.) 

L = long-term trend 
M = high frequency (microclimate) variability (local effects 

of topography and environment) 

A combination of geospatial statistical methods and GCM data will be 
used to create a  synthetic global station network that reflects real-
world properties (climatology, natural variability, autocorrelation, 
missing data and covariance with neighbours) but without random or 
systematic error. 

XERROR_WORLDt,l = XTRUTHt,l +  Ht,l + Ů
t,l 

 
XERROR_WORLD = analog-error-world station at time t and 

location l  
H = inhomogeneity (systematic error) 

Ů = random error (recording error, instrument error etc) 
 

Example error models applied to stations 
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World 1: no breaks 

World 2: few large simple breaks 

World 3: many small simple breaks 

World 4: few large complex breaks 

World 5: many small complex breaks 
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Sets of systematic errors (plausible worlds) exploring various issues of 
inhomogeneity (i.e., gradual and abrupt  inhomogeneities of all sizes 
that are seasonally and synoptically varying) will be designed and 
applied to the analog-clean-worlds. 

Fig. 2 
Diagram of 
example 
error 
structure for 
the. analog-
error-worlds 

Fig. 3 Diagram of example 
detection ability assessment for 
the analog-error-worlds. 
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