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New parameters for fire modelling
Submitted by Enrico Fucile (ECMWF), Francesca Di Giuseppe (ECMWF)
_______________________________________________________________________

Summary and Purpose of Document
New entries in table 4.2 are proposed to define parameters used in fire modelling.
_______________________________________________________________________

ACTION PROPOSED
The team is requested to validate the proposed new entries.
DISCUSSIONS
As a part of a collaboration between ECMWF and the Joint Research Centre (JRC) of the European Commission established since 2011, ECMWF is producing probabilistic forecasts of fire danger indices up to 10 days lead time  

The modelling component is based in the Canadian forest service fire weather index (FWI) rating system and produces daily simulations. The service has been developed in the framework of the Copernicus Emergency

Services to monitor and forecast fire danger in Europe.
The Forest fire weather index rating system estimates the risk associated with wildfire by providing informations on the probability of ignition in addition to variables describing the fire behaviours in terms of burning energy release and speed of spread. It was firstly developed as an empirical model by the Meteorological Service of Canada and since the 70ies is widely used. The rating system is composed of six components. The first three components are numeric ratings of the moisture content of litter and other fine fuels (Fine Fuel Moisture Code), the average moisture content of loosely compacted organic layers of moderate depth (Duff Moisture Code), and the average moisture content of deep, compact organic layers (Drought Code). The last two components are the rate of fire spread if fuel is available for combustion (Initial Fire Spread Index), and the frontal fire intensity (Fire Build Up Index). Finally the FWI is the combination of the Initial Fire Spread Index and the Fire Build Up Index and provides a general indication on the probability of ignition and the availability of fuel to sustain the fire. By normalizing the FWI into classes the Fire Daily Severity Rating is obtained. This last index reflects more accurately the expected efforts required for fire suppression. The essential atmospheric informations needed to calculate these indices  are: the humidity of the air at local noon (when it has its lowest value); the temperature of the air at local noon (when it has its highest value); the precipitations during the last  24h (from noon to noon) ; the maximum speed of the average wind. In this context all the parameters described above are going to be exchanged in GRIB format and they need to be added to code table 4.2.
PROPOSAL
The following additional entries are proposed for code table 4.2.
Product discipline 2 – Land surface products, parameter category 4: fire weather products
	Number
	Parameter
	Units
	Description

	5
	Fire Weather Index
	Numeric
	The fire weather index (FWI) is a numerical rating of fire intensity that combines the initial spread index (ISI) and the build-up index (BUI), which in turn is calculated from the Duff moisture code (DMC) and the Drought code (DC).  (*)

	6
	Fine Fuel Moisture Code
	Numeric
	The Fine Fuel Moisture Code is a numerical rating of the moisture content of litter and other cured fine fuels. It indicates the relative ease of ignition and flammability of fine fuel. (*)

	7
	Duff Moisture Code
	Numeric
	The Duff Moisture Code is a numerical rating of the average moisture content of loosely compacted organic layers of moderate depth. It gives an indication of fuel consumption in moderate duff layers and medium-size woody material. (*)

	8
	Drought Code
	Numeric
	The DC is a numerical rating of the average moisture content of deep, compact, organic layers. It is a useful indicator of seasonal drought effects on forest fuels, and amount of smouldering in deep duff layers and large logs.

	9
	Initial Fire Spread Index
	Numeric
	The Initial Fire Spread Index is a numerical rating of the expected rate of fire spread. It combines the effects of wind and the FFMC on rate of spread without the influence of variable quantities of fuel. (*)

	10
	Fire Build Up Index
	Numeric
	The Fire Build Up Index is a numerical rating of the total amount of fuel available for combustion that combines the DMC and DC. (*)

	11
	Fire Daily Severity Rating
	Numeric
	The Fire Daily Severity Rating is a numerical rating of the difficulty of controlling fires, based on the FWI that is calculated afterward. It reflects more accurately the expected efforts required for fire suppression. (*)


(*) Detailed description of this parameter and how it is computed can be found in Van Wagner CE (1987) “Development and structure of the Canadian Forest Fire Weather Index System.” Canadian Forestry Service, Technical Report 35, pp 37.

