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Abstract
One of the major problems in the Fire Service is the interface between forest and urban development. Safety is the most important issue in the interface. In order to avoid dangerous situations, collapse of Fire Service and moments of unattended populations and also avoid the evacuation situation, project NERON was implemented. The work is based on the Fire of Design concept (Castellnou, 00). To make possible its calculation, we need to know the fire behavior expected and kind of fire pattern we are facing. With this data we can plan actions to reduce fire hazard, and also developed a strategy to fight fire. This knowledge can be communicated to firefighters and owners, making those areas safer for action when fire spreads through them. The first application of the Fires of Design is explained.
1.-Introduction
Traditionally Catalonia has had the problem of wildfires burning forest in a landscape composed of small portions of forest between farmlands. The fire was a problem only when it affected the farms or the towns. This has been aggravated this century with the increase of forested land and the explosion of second residences and tourism. Currently, an important part of the forested land in Catalonia is the Interface Zone (IZ). That’s one of the main difficulties Fire Service has when dealing with wildfires. Many resources are needed to protect people and homes facing a fast moving fire. The large amount of resources used and the speed of the fire can increase the difficulty of the actions and strategies needed to stop the fire. 
To face these problems Fire Service needs to know in advance: 

· How a fire will move, and when will they have an opportunity for suppression in each zone, in different conditions.

· Which zones could have the most intense fire behavior each day, in order to distribute resources. 

· Where the resources could be positioned to base the fire extinction, and what is needed to have a secure line.

To get this knowledge in advance, simulation technology has been implemented in 1999 (Castellnou, 1999). Much of the discussion about this technology is going on among researchers and not among firefighters, the final users of the tools or data generated. The main applications of this technology on IZ fire management and the components of the Neron project are fires of design, mapping fire risk, and fire hazard reduction planning. 

The tools tested, adapted and adjusted had been basically FARSITE (Finney, 1995) and Nexus (Scott, 1998). Everything has been integrated in a GIS database in order to run simulations over the same information that firefighters have in the maps when fighting a fire.
2.-Aplications
2.1.-Fires of Design
Fires in Catalonia are fast ones, and in IZ that’s especially dangerous. To have a chance to win, the movements of the fire must be predicted in advance, which means we need to work with fire patterns in order to design Fires of Design (FoD). (Castellnou 00). 

FoD is understood as the fire that can happen in a forest area due to the state of the fuel and during extreme weather conditions predefined for that forested area. Efforts have been implemented the last two years in order to define for each forest area in Catalonia what those conditions are. With the maxim fire event defined, we run the simulation of its spread and behavior using FARSITE and FLAMMAP (Finney, 1998, 1999). That gives us an idea of the fire we are facing. 
All the information we get from FoD is used for planning the extinction operations in advance. So if we are inside a critical fire event and have an ignition, the fire service knows how to move and where to go in order to catch the fire. Also with the results we identify the IZ areas where the wildfire behavior will pass the limit of efficiency of the fire service. Those areas are planned for fuel management work in wintertime.
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It’s very important to realize that simulators need a long period of time (hours) to be calibrated and adjusted and to run efficient results. After that, results still need to be analyzed by the fire chief. Only then can the simulation be used to move men and resources. That works when fire is going to be burning for days. But when you know that your fire will finish in hours and burn thousands of ha (12.000 ha in 16 hours the July of 1998 in Catalonia), fires of design are a needed tool in order to take advance of the fire spread.  

 

 

 

 

 


Fig 1.- Fire of design used to fight the fire of Albiol, March 1 of 2000 (Exposito, 00). You can observe how the maximum spread fits very well inside the real fire perimeter. No fire resources where used to fight that maximum spread, only lateral containment was applied. The resources were concentrated at the dashed area to prevent the fire from spreading into another high intensity area. The simulation was done to adjust the fire of design, but the FOD worked fine to help extinction move in advance. The distance from point A to B was burned by fire in 1 hour 45 minutes. This fire affected an IZ area and FoD did the job of helping firefighters make proper decisions. No resources were wasted trying to protect homes nor  were any entrapments or panic situations reported.

The wildfire simulation is used mainly to adjust the FOD, as well as simulate new ignitions if the previous work is not good enough. FARSITE is the simulator used and adjusted in Catalonia. We adjusted the fuel models as well as the species characteristics. The weather patterns to build weather and wind files are analyzed each morning for each forest area and archived for later use. A permanent remote weather station net is used to adjust those files. Simulations are always done without extinction, for the worse situation predicted and looking for results showed as flame length and rate of spread. As explained before, those are the variables useful for firefighters to know where they will win or loose, so simulation is used only to look for areas with chances to win, areas what we call windows of efficient action. 

2.2.-Fire risk mapping
When trying to map fire risk, firefighters need to know were they will be able to win and were problems will appear.  They also need meteorological information. Again they need information of fire behavior: maps of rate of spread or flame length. That means that simulations using a general landscape of each area need to be produced using fuel information and weather pattern expected. FLAMMAP (Finney, 1999) was used for that purpose. The results are maps still used in a experimental process to assess were ignitions will be more dangerous each day and which ones should be attacked first or with more resources. 
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Also that maps are used to know were the fire service is not efficient in a global point of view and prevention actions need to be done in the near future. Actually, those maps are used for planning of hazard reductions to avoid the low efficiency areas for firefighters in the future. Now we are still on time. 



 

 

 

 

Fig 3. Map of risk for Catalonia the July of 2000.  Maps show of flame length calculated using Flammap 
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Fig 4.- Actual areas of low efficiency (1) , future areas if no prevention is done (2) and expected areas (3) if prevention action is done. 

3.-Conclusions
A lot of tools have been developed for fire simulation, but little real application. The most important thing in order to use simulation and improve safety and efficiency in a real fire is to know the information needed for each level of firefighting. The development of FoD is a good tool for fire simulation in areas of fast wildfires and as a tool is good for teaching safety and strategy to firefighters and land owners in the IZ area. Also, the utility for prevention and hazard reduction planning is obvious. Applying the concept involves coordination between prevention and firefighting. With the tools and concepts, fire risk mapping for planning the fire season is also an evolution of simulation. The results are used at the same time to realize the future needs of resources in forest management in order to avoid fires that behave over the limit of the fire service capabilities. After all, we should realize that these applications are at the beginning of their life, and should be adjusted and redefined over the next years.
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