
Orieux index

Description

The Orieux index was developed by Orieux (1974) in order to predict fire danger in southeastern France (Mediterranean
climate). This simple daily index is based on the principle that fire danger mostly depends on wind and soil moisture, and
requires wind speed, temperature and precipitation as input variables.

The level of fire danger for the coming day is calculated in two steps. First, the estimated soil water reserve is determined by
considering the daily balance between rainfall and evapotranspiration in a fictive reservoir which is saturated when water
reaches 150 [mm]. Then, the estimated water reserve is combined to the next day's forecasted wind speed (Orieux 1974,
Chandler et al. 1983, Sol 1990).

As the estimated soil water reserve is aimed to reflect the water stress of vegetation, the Orieux index is suitable only in
summer (between mid-June until the first rainfalls at the end of summer; Sol 1990).

Formula

Orieux (1974) set the maximum water reserve of the soil  to 150 [mm], and assumed that the soil water reserve r
decreases exponentially as a function of the cumulated daily values of evapotranspiration:

where  is the estimated water reserve in the soil [mm],  the maximum water reserve of the soil, i.e. 150 [mm], and 
the daily potential evapotranspiration [mm] according to the Thornthwaite (1948) equation.

Soil water content, i.e. the balance between water removal (evapotranspiration) and supply (rainfall) is determined as
follows: If no rainfall occurs, the water reserve of the soil  decreases according to the above equation. If rainfall occurs, the
water reserve increases, and then decreases again as previously explained when rainfall stops. When the water reserve
reaches 150 [mm], the soil is then satured and water trickles.

In the original publication it is not clear which procedure has to be applied to calculate the index. This could in fact be
calculated simply according to the balance or adapting the above equation to work in case of rainfall. Here we list the options
that, to our knowledge, could work.

The daily water balance  could be calculated as follow:

where  is daily rainfall [mm].

Otherwise we could use following procedure:
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Estimated water reserve [mm]
Wind speed [km/h]

< 20 20-40 > 40

100-150 0 0 0

50-100 1 1 2

30-50 1 2 3

< 30 1 2 3

with

thus, in case of rain, recalculating the cumulative of
 for the corresponding value of .

The Orieux index is supposed to be calculated on a daily basis.

The index computation should be started when the water reserve  is saturated (150 [mm]), as e.g. after strong rainfall. The
first index value  is then set to 150.

Index interpretation

Fire danger classes are determined according to the following table:

where 0 corresponds to a low, 1 to an usual, 2 to a high, and 3 to a very high fire danger.
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