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Applying climate data in resource management requires matching spatial scales of climate 
and resource databases. ClimateWNA is a 
stand-alone MS Windows-based computer 
program that enables users to obtain 
selected monthly climate variables based 
on latitude, longitude, and elevation for any 
point in western North America (left). 
Historic data and future possible climates 
simulated by global climate models are 
available. The data represent weather 
station climate and variables include 
maximum, minimum and average monthly 
temperature, total precipitation and a suite 
of annual derived variables such as degree 
days, frost free period and fraction of 
precipitation as snow. Originally 
encompassing BC and the Yukon 
(ClimateBC), this year’s project has 
expanded the range of the program to 
include the Prairie Provinces (ClimatePP), 
Northwest Territories and the western 
United States including Alaska. Estimates 
of annual evaporation and climatic 
moisture deficit were added to the output. 

ClimateWNA’s base data (PRISM) are 
monthly temperature and precipitation for the 1961-90 normals. Polynomial functions for 
environmental lapse rate were developed for each monthly temperature variable based on 
latitude, longitude and elevation. Functions were developed for three geographic regions within 
the domain of ClimateWNA and were cross checked at areas of overlap. The software bi-linearly 
interpolates the 4 km PRISM data to the latitude and longitude of interest. Elevation adjustment 
is then applied to the interpolated monthly values. Bi-linear interpolation provides adequate 
adjustment for monthly precipitation. 

Five temperature-based approaches for calculating reference evaporation were compared to 
reference evaporation calculated with the Penman-Monteith equation. Testing was done at 58 
weather stations distributed across western North America west of 100°W, chosen because they 
have monthly normals of sunshine hours as well as air temperature and precipitation data. The 
Hargreaves equation with a latitude correction to its evaporation estimate was chosen to calculate 
reference evaporation and the climatic moisture deficit in ClimateWNA.  

 A comparison was made between monthly normals for 2281 weather stations across western 
Canada and the US and values predicted by ClimateWNA. 94 to 99% of the variance was 
explained by ClimateWNA values. Standard errors for predicted monthly temperature were 
similar across all months except for slightly higher errors for minimum temperatures in winter 
months. Error varied from 0.6 to 1.1°C depending on the month and temperature variable. 
Monthly precipitation had a standard error of 3 to 10 mm. 



A stand-alone software package, 
ClimateWNA, (left) is available at no charge 
and can be downloaded from 
www.genetics.forestry.ubc.ca/cfcg/climate-
models.html. A web-based version is also 
available at this site. The Pacific Climate 
Impacts Consortium Regional Analysis Tool 
is a web-based tool designed to analyze and 
display climate model data and provide 
access to gridded data 
(www.pacificlimate.org). 

ClimateWNA provides ready access to 
historical and future climate data at any 
resolution. However, that there are important limitations. The data represent weather station 
climate. Thus, features such as rain shadows, temperature inversions, and slope and aspect 
effects are modeled at a scale of several kilometers, while lapse-rate driven temperature 
differences are represented at the scale hundreds of metres. Small-scale climate features such as 
frost pockets or local slope and aspect effects are not represented. The shorter the historical time 
interval of interest, the less reliable the climate surfaces.   
 


