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Weather Generators 
Description Weather generators are not, strictly speaking, downscaling techniques, but are often used in 

conjunction with the techniques outlined in this section. A weather generator is a statistical 
model used to generate realistic daily sequences of weather variables — precipitation, 
maximum and minimum temperature, humidity, etc. Such data are often referred to as synthetic 
data. Usually precipitation sequences are generated first, and other data sequences are derived 
using statistical relationships between these data and precipitation, with different relationships 
used for wet and dry days. Precipitation is divided into an occurrence process (i.e., whether the 
day is wet or dry) modeled as a Markov chain, and an amount process (the amount of 
precipitation on a wet day) sampled randomly from an appropriate distribution, such as a 
Gamma distribution. By using different random seeds, a large number of sequences can be 
generated, all of which have the same statistical properties as the original data used to calibrate 
the statistical model — akin to realizations from a set of parallel universes. This is a crucial 
factor in assessing uncertainties associated with the chaotic nature of daily weather variability. 
The SDSM software has a weather generator component. 

Appropriate Use Weather generators are used whenever impacts models require small-scale data on a daily time 
scale, provided suitable observed data are available to derive the statistical relationships. 

Scope All locations. 
Key Output  Station-level information on future precipitation, maximum and minimum temperatures, 

humidity, etc. SDSM also produces a range of statistical parameters such as variances, 
frequencies of extremes, spell lengths. 

Key Input  Appropriate observed data to calibrate and validate the statistical model(s). GCM data for 
future climate to drive the model(s).  

Ease of Use There are a number of weather generator software packages requiring different levels of 
expertise for their use (see References below). The user-friendly software in SDSM’s weather 
generator component is largely self explanatory and comes with comprehensive instructions for 
use. 

Training Required Requires little training for those familiar with basic climate science. 
Training Available There are no plans currently for future courses.  
Computer 
Requirements 

Personal computer. 

Documentation Numerous publications in the scientific literature. The earliest papers date from the 1960s. 
Applications Widely applied in many regions and over a range of climate impact sectors. See References 

below. 

Contacts for 
Framework, 
Documentation, 
Technical 
Assistance 

New users of SDSM can register at http://www.sdsm.org.uk/ . 

Cost SDSM is free. 
 

 

http://www.sdsm.org.uk/
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Weather Generators (cont.) 
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