
Canadian forest fire weather index system

Description

The Canadian forest fire weather index (
) system was developed in Canada in the 1970s based on several decades of forest fire research. It was modified or

improved several times since then (Van Wagner 1987).

This fire weather index system consists of six standard components based on weather data and date (month) only: three
primary fuel moisture indices (

,
,

), two intermediate fire behavior indices (
 and
), and a final fire intensity index (
) resulting from the combination of the preceding sub-indices (Van Wagner 1987).

The
 system is based on weather data only. The different sub-indices require noon temperature, precipitation, relative

humidity, and/or wind speed as input data. Although the weather variables have to be measured at noon, the indices
represent fire danger at mid-afternoon (around 16:00).

The
 system and its components have been found to be suitable for reflecting various aspects of fire activity (Van Wagner

1987): in particular, the  correlates well with fire occurrence; the  with burnt area; and the  and  with fire
activity in general.

Although these indices were primarily developed based on fuel types and fire behavior data from pine forests, they were
designed for predicting fire danger throughout Canada (Van Wagner 1987).

The FWI system is also widely used, with or without adaptation to local conditions, in other regions or countries than Canada,
such as Alaska, some northern American states, Mexico, New Zealand, France, Portugal or Southeast Asia.

Structure

The first level of the FWI system consists of three fuel moisture codes. These codes reflect the moisture content of different
type of fuels (Van Wagner 1987):

the Fine fuel moisture code (
), which represents the moisture content of litter and fine fuels, and requires temperature, relative humidity,

wind speed and precipitation as input data
the Duff moisture code (

), which represents the moisture content of loosely compacted, decomposing organic matter, and requires
temperature, relative humidity and precipitation as input data
the Drought code (

), which represent the moisture content of deep compact layer of organic matter, and requires temperature and
precipitation as input data

The second level of the FWI system consists of three fire behavior indices (Van Wagner 1987):

the Initial spread index (
), which combines the

 and wind speed, and represents the rate of fire spread
the Buildup index (

), which combines the
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 and the
, and represents the total fuel available to the spreading fire

the Fire weather index (
), which combines the

 and the
, and represents fire intensity

 
Figure 1. Structure of the FWI system (sources: Van Wagner 1987)

Index interpretation

cf.

Modifications/adaptations

Latitude has an influence on day length and thereby on the amount of drying which can occur on a given day. The
 and

 include a day length factor which changes month by month, and is constant over the whole Canada (Van Wagner 1987).

These day length factors are valid for one latitude only (about 46° N in Canada), and are therefore not suitable for regions at
other latitudes. Accordingly, adjustments of these day length factors have been undertaken in some countries in order to
allow for the use of the FWI system at different latitudes, e.g. in New Zealand and Southeast Asia (cf. Alexander 1994 and de
Groot et al. 2007), than that at which it had originally been developed (Lawson & Armitage 2008). In Lawson & Armitage
(2008), standardized day length adjustment factors for the

 and
 at different latitudes are proposed. NB: European countries should use Canadian standard values.
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