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1.0 Introduction

The USDA Forest Service Fire and Environmental Research Applications (FERA) Team is developing a national system of fuel characteristic classification (FCC).  The FCC system will provide fuel characteristics for wildland fuelbeds throughout the United States.  The system is designed to accommodate users operating at a variety of scales, and having access to a variety of kinds of input information.  Users can generate fuel characteristics by accessing existing fuelbed descriptions (fuelbed prototypes) using general geographic and ecological information (for example, ecoregion division, vegetation form, cover type).  Fuelbed prototypes will provide the best available predictions of the kind, quality and abundance of fuels in each of six horizontal layers (fuelbed strata).  The user can accept the default information provided by the fuelbed prototype or modify some or all of the information using local, site-specific data.  Users will also be able to create new fuelbed prototypes.

When the user has completed the fuelbed description, the FCC system will generate quantitative and qualitative fuel characteristics (physical, chemical and structural properties) and probable fire parameters specific to the fuelbed in question.  Based on the fuel characteristics generated, each fuelbed will be assigned to a fuel characteristic class.  A fuel characteristic class is a three-digit label that will group fuelbeds based on their potential for surface fire, crown fire and post-flaming front combustion.  Fuel characteristic classes are based on fuel characteristics, not fuel condition, and are not a prediction of fire behavior and effects but a relative index of the potential for fire behavior and effects.

The FCC system is designed as a learning system that will expand and grow as users improve and add to the catalog of fuelbed prototypes.  A detailed design document for the FCC system has been prepared by Greenough (2001)
.

Work on the design and implementation of the FCCS is currently underway. This includes the data library, the database system engineering, the users interface, the review of the system by users, and links to other models such as SIMMPLE/MAGIS, FOFEM, and FFE-FVS.

This workshop was the last of several regional workshops that are being held with fire and fuel experts from across the country. The purposes of these workshops were to:

1.
Start a list of the fuel bed types that are important or representative in each region;

2.
Review and provide input on the current design of the FCCS, especially with regard to the gradient variables and physiognomic types that are defined;

3.
Provide the FERA team with as many information sources as possible that they can use to create and populate each individual fuel bed within the FCCS; and

4.
Provide feedback on potential uses of the system.

This workshop, unlike the others, was primarily focussed on introducing the participants to the system, reviewing whether the design of the system would work in the Eastern Temperate region, and giving users as much time as possible to provide information about important fuel bed types.

This document is a brief summary of some of the points that arose during the description of the system, the various discussion questions, and the fuelbeds that were described. Detailed information about the fuelbeds is provided in the spreadsheets compiled during the workshop.

2.0 System Design

Workshop participants received a detailed presentation about the design and structure of the FCCS database, detailing each of the strata that were present in the system, the variables associated with each stratum, and the applicable physiognomic classes (see Greenough 2001 for a complete description). The presentations also described how the system would be used and some of the assumptions that were inherent in the system.

There was some discussion around each of the strata, but in general the workshop participants agreed with the proposed design. Some categories required extra discussion and clarification, and some changes were proposed. Participants also made some recommendations for the overall system design, that were independent of any of the specific strata. Further information about the items requiring clarification, the proposed category changes, and the design recommendations is provided in this section.

Clarification Issues

Participants asked for clarification on a number of the definitions of some of the gradient variables. In addition, they provided some examples for some of the less familiar physiognomic classes. The final documentation of the FCCS should address some of these clarification issues.

Canopy Stratum

The canopy stratum consists of trees, snags, and ladder fuels. The main discussion revolved around the definition of ladder fuels. Questions were raised about whether items such as leaning snags, epicormic branches on pitch pine, or white pine with blister rust and pitch would be considered ladder fuels. The issue was especially important for leaning snags, because if they were ladder fuels, the values that were entered for the fuel bed would need to distinguish between standing snag (which would be entered under snags) and leaning snags (which would be entered under ladder fuels). This issue was not resolved during the discussion, and participants were encouraged to enter values as they saw fit,  with sufficient notation that any changes could be made once the issue was resolved.

Another issue in the definition of ladder fuels was the meaning of the physiognomic class “fuzzy bark”. Participants decided that in the Eastern Temperate region, this would include shagbark hickory, paper birch, and other similar tree species.

Moss/lichen/litter Stratum

Mosses and lichens can be found in several areas of the forest, from the ground to the canopy and all areas in between. The FERA team clarified that the moss/lichen/litter stratum only includes the moss or lichen that is on the forest floor. Mosses and lichens found on the bark of the bole are considered ladder fuels, and those in the canopy are considered suspended vegetation.

Another component of this stratum that can be found in many layers of a stand is litter. Litter can be found on the ground, on grasses, or on shrubs. Each of these gets a different term and is in a different stratum. Litter on the ground around the base of a tree is placed in the ground fuel stratum. Litter that is on shrubs is placed in the shrub stratum, and all other litter is in the moss/lichen/litter stratum. Litter (as needles) can be perched or draped. “Perched” refers to litter on grasses or forbs or about 0-1 feet above the ground and is used with litter in the moss/lichen/litter stratum. “Draped” refers to litter that is on shrubs and other low vegetation or about 3-6 feet about the ground, and is therefore only used in the shrub stratum.

There was some discussion surrounding the definition of long-needle pine, one of the physiognomy choices in the litter category. Many people considered that this term was confusing because it was a relative term and pines may be considered long-needle in one region and short-needle in another. For example, red pine is considered long needle in Minnesota, but is not considered long needle in the south. The FERA team suggested that long needle pines should be all pines except jack pine, shore pine, and lodgepole pine.

Suggested Changes

The suggested changes usually were not related to the inherent design of the system. Instead, the changes usually involved broadening the definitions or adding physiognomic classes to make the different categories or variables more applicable to the Eastern Temperate region. Changes were only suggested for three of the six strata.

Shrub Stratum

In the shrub stratum, one of the categories specifically refers to “needle” drape. This is appropriate for the west where most of the trees are conifers. In the east, however, many of the trees in the forests have leaves rather than needles. Thus, participants felt that needle drape should include litter drape. In this region, however, this category is seasonal. Litter drape will be worst in the fall and will tend to disappear after the first snowfall.

Woody Fuel Stratum

Participants felt that squirrel middens burn more like basal accumulation than like the woody accumulation category into which it is currently placed. At the workshop however, the FERA team decided not to move the placement of middens because middens are not a big component in the Eastern Temperate region.

Moss/lichen/litter Stratum

The litter category has two general classes associated with it: litter character and litter arrangement. In the character class, there is only one physiognomic option for deciduous litter, namely “broadleaf deciduous”. The participants considered this insufficient in this region because there is a large amount of variability in litter from different species. Oak leaves, in particular, are very different from many of the other broadleaf deciduous because they stay “crinkly” after they fall, rather than becoming flat. This changes the fire behavior of the stand. Thus, participants felt that the class designation should be split into “oak broadleaf deciduous” and “other broadleaf deciduous”.

The litter arrangement class contains three physiognomic options: fluffy, normal, and perched. People in this region, however, refer to litter as “matted”. The FERA team suggested that in the system, this may equate to “normal”, and clarified that “Fluffy” generally is used for fresh litter. If “matted” is not the same as “normal”, then a new physiognomic option will need to be added.

Overall System Recommendations

Throughout the discussions, recommendations arose that were not specific to a stratum or category, but that related to the overall design or use of the FCCS.

One of the most consistently confusing parts of the FCCS is the fact that it does not consider moisture, other weather factors, or season when predicting the FCC or the calculated variables. This is especially confusing in the Eastern Temperate region because the litter layers and canopy layers change dramatically through the year. The final documentation for the system will need to clearly define how the different variables are calculated without the use of weather, and carefully describe how the variables predicted by the FCC are different than those predicted by a system such as Behave or Consume.

Participants felt very strongly that the system would not be useful to them without knowledge of the season assumed for a prototypic class. The same piece of ground could represent different FCCs at different types of the year. There was a long discussion about how the system could handle this. In the end, there were two main options:

1. The system will only contain the “worst” case as a default set of characteristics, under the assumption that is the time that most people would be using the system for characterizing fuels. If users are representing a system that is not at the “worst” time of year, they would indicate that by manually changing the values or physiognomic class of some of the variables such as the litter depth and type.

2. The system will include season as an optional variable that users can select if it is important. Thus, especially in hardwood forests, there would be some indication of the time of year that is being portrayed (e.g., dormant, leaving dormancy, emerging from dormancy, or full leaf).

In order for the participants to demonstrate the importance of season, and for the FERA team to get some idea of the degree of variability between seasons, participants were encouraged to add season to the definition of their fuelbeds, and to describe the same fuelbed at two different times of the year.

Another issue that participants felt was important for fire prediction but that is not addressed in the current system design is site characteristics such as slope, aspect, and elevation. They thought that the same fuelbed on sites with different slopes, aspects, or elevations, may have a different FCC. Under the current design, users would need to manually adjust the values for some variables to account for these differences. But in order to do this, they may need to know the site characteristics of the prototype fuelbed. For example, if a user has a site on a southern slope, they may adjust the default values differently for a prototype that was a northern flat area or one that was a western steep slope.

The ability to adjust values manually to account for season or site differences may be the most appropriate method when the system is being used in manual or single-stand mode (i.e., when users are sitting in front of the system typing in the information about the site). This method of accounting for differences causes problems, however, when batch processing large quantities of information such as maps. In batch-mode, users will not want to, or have time to, manually adjust the values for all sites in the map. Alternatives methods, such as modifying values based on a topographic map, should be explored.

Along with information about the season and site characteristics, the system should include a place for metadata such as habitat information, anecdotal information, and any other comments or documentation. Even if these are not used directly, the information may help users choose between more than one prototype in the database, something that is especially critical if the prototypes have different FCCs. For example, a user may have some of the general information, and may know something about the trees and not much else. The FCCS may have two different prototypes that match at this level. If the user can then look at the anecdotal information and discover that one is from a forest that is only a couple miles away and one is about 200 miles away, the user may be able to make a more informed choice about which prototype is more applicable. This information may also help users who chose to browse through the system. It will help them to picture where the stand is or what assumptions were made when entering the values.

Participants also disagreed with one of the high-level choices that can (or must?) be made about the fuelbed that is being entered. The characteristic “Fire Regime” does not apply in the Eastern Temperate region, at least not as indicated in the interface. The region has, for example, 100-year return intervals of mixed intensity fire or it has 2.8 year severe surface fire, neither of which are captured under the currently defined fire regime choices. There was also a lot of debate about whether fire regime conveyed any information about what was currently on the site. The current fire regime may be quite different from the historic, and two sites may be considered to be in the same fire regime even if one was burned several times in the last 10 years and one had not been burned in 100 years. The FERA team was urged to remove this choice, or at least to make it optional and of relatively low weighting in the choice of prototype fuelbed.

3.0 Discussions

There were several opportunities for discussions throughout the workshop. The key points of many of the discussions were summarized in Section 2. There was, however, a formal discussion period in which participants were asked four questions about how they see the system or would use the system. The questions were:

1. What decisions would the FCC system support?

2. What roles would it play?

3. What expectations do you have for the system?

4. What data would you use with the system?

The answers to the first three were combined in the participants’ responses, while the fourth was answered separately. A summary of all the answers is provide below.

FCC System Roles, Expectations, Decisions

The answer to the first three questions can be broadly grouped into three main categories: communication, improved information, and modeling.

Communication

As the public becomes more involved in the planning process, the need to communicate complex issues effectively becomes increasingly important. The FCCS can play a key role in this by allowing users to demonstrate impacts of different treatments or of differences between fires in different ecosystem types. Two example were mentioned. In the first, a planner could use the system to show the FCC before a prescribed burn and after the burn (by entering information about pre- and post-burn sites) and therefore demonstrate the impacts and benefits of the burn. The system could also be used to demonstrate to stakeholder communities that there are different types of fire. For example, the FCC for a site in the Appalachia will be very different from the FCC of a site in the west that is susceptible to crown fires.

Improved information

The FCCS will act as a storage facility for data from a wide range of researchers, and will provide a wide range of information about different sites. As the system grows and become more widely used, it is hoped that it will provide better information than currently available to many planners. This improved information about sites will allow for better monitoring, better fire prediction (both behavior and effects), and will improve the NEPA reporting.

The system is seen as being used by people from across the US in a variety of agencies including the US Forest Service, Bureau of Land Management, state departments, Bureau of Indian Affairs, etc. Participants hope that the use of a common system will help standardize and improve data collection by ensuring that all agencies collect the same type of information, and that the information that is collected will be of the “right” sort (i.e., useful for the system). The system can then be used to produce better and more detailed maps (of fuel loading, FCC, etc.) that do not end or change meaning at agency borders.

Finally, by having all available information in a single location, it should be easy to identify important areas or species combinations for which there is little or no information (such as introduced species). This can then direct future research studies.

Modeling

The FCCS describes the current condition of a site. It will not predict what will happen on a site, or what the FCC will be after the site is burned. Thus, many participants felt that a key use of the system would be to aid in modeling efforts. This could take several different forms. Some people would use the system to help in the transition between broad scale and fine scale modeling. Models currently exist at both levels, but the FCCS may provide a common framework for both scales. Alternatively, the system could be used to provide direct or indirect information to other models. This could take the form of complete input files, portions of input files, or general information such as attributes of classes in successional models.

Another use of the system, not strictly modeling, would be to see how the same stand with different understories would burn. Thus, a user may explore the effect of different stand treatments or changing stand understory compositions on the predicted FCC.

FCC Data Input

The fourth question that users were asked was about the types of data that they might want to use with the system. It is important to review these types and ensure that the system will be able to use them (or document the data types which cannot be used).

The four main types of data that were mentioned are:

1. Transect data and plot data;

2. Vegetation classification from stand inventories;

3. Ecological classification or vegetation classification such as that obtained from LANDSAT or TEM mapping; and

4. Overstory classification for non-mixedwood stands.

Eventually, users would like the knowledge-base in the system to be extensive enough that they could provide a UTM value and have the system suggest some general information about the site. This would mean that a user could get some basic information about an area without even knowing its ecoregion. While it may not be possible for the system to return the actual fuelbed, it may be able to relate UTM to habitat type and from there estimate the appropriate FCC.

Other issues

By the end of the workshop, other questions about the use of the system were being asked. Participants were concerned about the cost of the system: the cost of buying it or of training in its use. Many districts, especially at the state or forest level, have little money. Similarly, many potential users are already overworked and have many different software systems that they are using or need to learn to use. Thus, people stressed that the system must be easy to use, and must have an interface that is either common with other systems, or is similar to other systems (e.g., a standard Windows-type interface).

Participants were impressed by the amount of information in the system, but also somewhat cautious. There was some concern that some users may make a huge effort to get the best data possible in all strata, when some of the categories actually play a small role in the information in which they are interested. Thus, people recommended that somewhere the system will should provide a sense of which input variables are important for which associated or calculated variables or for the different indices of the FCC.

4.0 Fuelbed Types

Participants listed 53 fuelbed types as being of interest in the eastern temperate zone. For 20 of them, detailed information was provided and compiled in spreadsheets. The general information about another 33 fuelbed types was entered into the spreadsheets as well.

Detailed Information

Following is a list of the 20 fuelbeds for which users provided detailed information (organized by hardwood types, mixed wood types, conifer types, and non-forest). Detailed information meant that values were provided in as many of the different strata as possible for each of the fuelbeds.

· Eastern white pine-Northern red oak-Red maple with autumn leaves on trees

· Hardwoods after ice storm

· Mixed-oak hickory 

· Mixed-oak hickory with scattered conifer species (Tsuga canadensis, Pinus rigida, P. virginiana, P. strobus)

· Oak Pine/Blueberry

· Oak Pine/Mountain laurel

· Oak/Hickory Forest, Fire Suppression greater than 50yrs.

· Oak/Hickory Logging Slash - Harvest Occurred during growing season (leaf on)

· Fraser Fir/Balsam wooly adelgid

· Mature Red spruce-Balsam fir (2-layer) following budworm infestation

· Mixed Red/White Pine

· Pitch pine - scrub oak

· Table Mountain Pine/Blueberry

· Table Mountain Pine/Mountain laurel

· Table Mountain Pine/Southern pine beetle

· Yellow Pine Forest

· Grasses-exotic

· Grassy Bald

· Tall Grass Prairie

· Heath Bald

General Information Only

Following is a list of the 33 fuelbeds for which users provided general information. General information included information about the assumed age, structural stage, disturbance history, the component of the fuelbed that was the main carrier of the fire, and any other notes that the participant felt would help describe the fuelbed type of which they were thinking (e.g., a location) or would help find the data to complete the detailed part of the information. The main purpose of this part of the exercise was to provide a list of the important fuelbed types for the region to ensure that they were included in the first release of the system.

· Aspen Parkland

· Aspen/Birch

· Aspen/Birch/Spruce/Fir

· Bottomland Hardwoods (not along Big Rivers -Mississippi and Missouri Rivers)

· Elm, Ash, Maple

· High-graded Hardwoods and Mixedwoods

· Northern Hardwoods

· Oak Woodland Savannah

· Oak/Hickory - Stand Initiation Stage

· Oak/Hickory (mature)

· Oak/Hickory logging slash-no leafs attached to slash

· Oak/Hickory, Oak/Pine

· Oak/Pine (mature)

· Jackpine barrens

· Jackpine reproduction

· Jackpine/Black Spruce

· Jackpine-dry

· Lowland Conifer

· Red Cedar Thickets

· Red pine plantation

· Cattails/Cordgrass

· Giant Cane Breaks

· Lowland Marsh grass

· Prairie Grass Plantings

· Prairie-Tall Grass

· Prairie-upland brush

· Sedge Meadow

· Shrub swamp-ericaceaus

· Grape Thicket

· Blowdown

· Coal mine spoil

· Old-field (usually abandoned agricultural field)

· Wetlands Timber
The spreadsheets contain all the details that were provided about each of the fuelbed types, and are with the FERA team in Seattle. The information is being used as a starting point for populating the FCC database.
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