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Preface

"Fire is the most aggressive form of resource management practiced in
national parks. Prescribed fires, and wildfires with their associated
suppression impacts, have the potential to drastically alter parks for
hundreds of years. Management actions taken in regard to either of them
may be the most significant actions taken by park management in regard
to their resources. Every fire is significant if you consider the perpetual
management of parks. " (NPS-18, 1986)

National Park Service fire management guidelines (NPS-18) state that parks with
prescribed fire programs must monitor those fires to ensure that fire behavior is
assessed, and resource management objectives are met. NPS-18 does not specify
how the monitoring is to be done. This Handbook outlines standardized methods
to be used within the Western Region of the National Park Service for
documenting both wildfires and prescribed fires. It is intended to provide
managers with the feedback necessary to either affirm that park objectives are
being met or to identify and correct deficiencies.

The Handbook is designed to insure that all parks collect at least the minimum
information deemed necessary to evaluate their respective fire management
programs. There are many benefits to establishing these minimums and
standardizing data collection procedures. Uniformly gathered data will facilitate
information exchange between parks, and provide historical program
décumentation and data bases useful for refinements of the park’s fire management
program. Fire monitors will be able to move to or assist other parks without
additional training.

A standardized system to cover the wide diversity of areas within the Western
Region is not without its problems. Each park’s monitoring program, therefore,
will be reviewed annually by the FMH Program Manager, and refinements to this
Fire Monitoring Handbook will be made as 'necessary. Until then, this release
will serve to guide all fire monitoring in Western Region parks. Any park
unable to comply with the required standards will terminate their prescribed fire
management programs until compliance can be assured.

The monitoring protocol for prescribed burns is to be applied only in parks having
approved prescribed fire management programs, and where fire effects on plant
communities are already documented. This monitoring system does not provide a
methodology to compare burn and non-burn areas to assess fire effects with
scientific precision. If such information is needed, parks should contact the
Western Region Division of Natural Resources and Research for assistance in
designing the appropriate studies.
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1992 Changes to Standards and Protocols

The Western Region Fire Monitoring Handbook was originally published and
released for field use on February 14, 1990. A fire monitoring training course,
RX-80 -- Preburn Inventory Techniques, based on the standards outlined in the
Handbook, was developed and taught soon after. The monitoring protocols were
rigorously tested during this course and through the 1990 field season. Handbook
users and managers attended two post-season critiques to discuss the Handbook’s
developmental needs. Relatively minor changes in standards and protocols
resulted from these reviews.

Monitoring protocols continued to be tested in two 1991 sessions of RX-80 and in
the 1991 field season. In addition, instructors further refined course materials for
RX-80. In November, managers and monitors met for a thorough review of the
handbook using Yosemite National Park as a model. Relatively minor changes in
standards and protocols resulted from this review.

This 1992 version of the Handbook was developed to address deficiencies in the
1990 and 1991 releases, and to respond to recommendations made by the course
developers and field crews. System changes have been incorporated into the
appropriate sections of text. Summarized here are the principal modifications
made to discussions, standards, and protocols. The changes in standards and
protocols will be considered modifications to Western Region fire monitoring

policy.

Summarized here are the principle modifications to the 1991 release of the
handbook (page numbers from the 1991 handbook are printed in italics). The
changes to the 1990 release are listed separately.

CHANGES TO STANDARDS

A program manager has been hired to supervise the program, answer questions
from monitors and managers, act as a liaison between the parks and the Regional
Office, and maintain the fire effects database.

A monitoring program can be customized to address specific park needs.
However, any modifications to FMH protocols must be reviewed and
recommended by the park’s resource management specialist, fire management
officer, and scientist or local CPSU researcher. These proposed changes should
then be sent to the Western Regional Office for approval.
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PROTOCOL CLARIFICATIONS AND CHANGES

Protocols have changed slightly for level 1 (reconnaissance) through level 4 (long-
term change) plot installation and data collection. The handbook has been partially
rewritten to reflect changes in protocols. These changes are summarized here in
order of presentation within the text.

PREFACE (page iii - - iii )
The last two paragraphs have been modified to agree with changes in protocol.

CHAPTER 1

Minimum Acceptable Standards (MAS) (page 4 - - 1.4)
Elimination of elements categorized as minimum without Regional approval is
unacceptable.

Program Responsibilities of NPS Personnel (page 10 - - 1.11)
Program responsibilities have been clarified.

Analyzing and Interpreting Trend Data (page 19 - - 1.19)

Joint review of data by fire, research, and resource personnel will help define and
identify trends.

Evaluating the Program (page 20 - - 1.20)

Due to the involvement of fire management officers in this program, FMOs have
been added to the regional review committee.

The program will be evaluated periodically, not annually for the first 5 years.

CHAPTER 2

The last sentence of the first paragraph has been modified.



Drought Index (page 29 - - 2.7)
The drought index is related to the fire danger rating.

Duff Moisture (page 29 - - 2.7)
Duff moisture also affects smoke production; and should not be measured with a
moisture probe.

Fuel Model (page 30 - - 2.8)
The first sentence has been modified.

Fire Spread Direction (page 31 - - 2.9)
Fire spread direction (FSD) can also be the projected spread direction of a portion
of the fire.

Table 2. Smoke Monitoring Variables (page 33 - - 2.11)
The wording in the footnote has been clarified.

Ocular estimate has been added to the list of techniques in calculating mixing
height.

The wording under the Threshold for Complaints has been changed.

Minimum Acceptable Visibility (page 36 - - 2.14)
The 31 in the MAV column has been corrected to 50.

Mitigating Reduced Visibility Situations (page 37 - - 2.15)
The wording in the examples has been changed.

Supplements
Supplements have been moved the back of the handbook, and are now appendices.
CHAPTER 3

LEVEL 3 VARIABLES (page 48 - - 3.2)
The first two paragraphs in this section have been rewritten.

A paragraph has been added at the end of this section outlining the new procedure
for customizing the program.

MONITORING DESIGN (page 54 - - 3.8)
All customized methods must be approved by the Western Regional Office.
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Representative Area (page 54 - - 3.8)
The last paragraph in this section has been moved below the fourth paragraph.

The subsequent paragraphs are now denoted as "Areas of Special Concern or
Constraint."

A new section has been added addressing incomplete databases due to the
smallness of an area.

Supplements
Supplements have been moved the back of the handbook, and are now appendices.

CHAPTER 4 - GENERAL METHODS
SELECT AND DEFINE MONITORING TYPES
Step 1: Establish Selection Criteria

Fuel Characteristics (page 66 - - 4.6)
Several monitoring types may be included within a single fuel model.

Step 2: Describe the Monitoring Type
Prescription Criteria (page 67 - - 4.7 )
Burn goals and monitoring type variables have been added to the prescription
criteria. '
Plot Protocols (page 68 - - 4.7 )
Plot protocols are now defined on the second page of the Monitoring Type
Description Sheet (FMH-4).
LOCATE INDEX PLOTS

Step 1: Randomly Locate Plots on a Map or Other Locator (page 70 - - 4.9)
The random point that is established is called the plot location point throughout
this section.

Method 1: Grid Map Method (page 71 - - 4.9)
50m? and 30m? has been replaced by 50 x 50 and 30 x 30.

Step 5: Complete Location Data Sheet

vii



Index Plot Location Data Sheet, Example #2 (page 77 - - 4.16)
The dates on the data sheet have been altered to clarify the fact that plots do not
have to be read biennially, but they must be read within two years of the burn.

PLOT PLACEMENT PROBLEMS

Small Areas (page 56, 79 - - 3.10, 4.17)
A paragraph has been added to clarify the solution to this problem.

MONITORING SCHEDULE

Cautionary Notes (page 84 - - 4.22)

The number of index plots per monitoring type should be limited to twenty-five or
thirty. Consult the WRO Prescribed Fire Specialist or Program Manager if
minimum plot calculations exceed this limit.

Preburn (page 84 - - 4.22)
Plots do not have to be read biennially, but they must be read within two years of
the burn.

FILES MAINTENANCE (page 86 - - 4.24)
Each file folder should be labeled with the plot identification code and burn unit.

CHAPTER 4 - SPECIFIC METHODS
LAY OUT INDEX PLOT

Establish the Plot Boundaries (page 91 - - 4.30)
The last sentence in the second paragraph has been rewritten.

MONITOR PREBURN VEGETATION CHARACTERISTICS
Plot Specifications

Seedling Trees (page 97 - - 4.35)
Seedlings are tallied by species and by height.

Brush and Herbaceous Layer (page 97 - - 4.35)

Sparse and extremely sparse brush, forb, and grass elements are more clearly
defined.
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Overstory Trees (page 98 - - 4.36)
The dbh of a leaning tree is measured by leaning with the tree.

If the bole of a fallen tree is below dbh, and the individual is resprouting, the
sprouting branches should be treated as individuals.

Crown Position (page 99 - - 4.37)
Crown position is a recommended variable for living trees, and is an optional
variable for dead trees.

A graphic has been added to illustrate crown position.

Tree Damage (page 100 - - 4.37)
Tree damage is a recommended variable for living trees, and is an optional
variable for dead trees.

Damage codes are more clearly defined.

Epicormic Sprouting (EPIC), basal sprouting (SPRT), and human-caused damage
(UMAN) have been added to the list of tree damage codes.

CONC is now more correctly spelled CONK.

Seedling Trees (page 103 - - 4.40)

The definition of seedling trees has been clarified and it is now possible to
measure the diameter of multi-branched trees at some other point than breast
height, probably basal height.

MAS Procedures (pages 104 - - 4.41)

The NUM category has been changed to TALLY to avoid confusion. It is now
optional to give individual seedlings map numbers, similar to the tag numbers
given to other tree classes, for increased precision in mapping.

Brush and Herbaceous Layer

Collect # of Transect Hits, Relative Cover, and % of Non-native Species Data
(pages 105 and 121 - - 4.42 and 4.57)
Moss has been removed from the substrate examples.

Collect and Record Brush Density Data (pages 106 and 122 - - 4.43 and 4.58 )
Brush age classes have been changed to seedling/immature (S), resprout (R), and
mature/adult (M).



Record Species Used (page 106 and 122 - - 4.43 and 4.58 )
This paragraph has been moved above "Prec1sely Measure Brush Individuals
(recommended). "

Measure Brush and Herbaceous Layer Height (page 107 and 122 - - 4.43 and
4.61)
Height is measured in meters to the nearest decimeter.

Deal with Sampling Problems (page 107 and 123 - - 4.44 and 4.59)
Height is measured in meters to the nearest decimeter.

Make Voucher Collection (pages 108 and 124 - - 4.45 and 4.60)

The following additional information will be recorded on a sheet of paper with the
pressed specimen: if the plant is a annual, biennial or perennial; flower color; and
the height of the plant.

MONITOR PREBURN FUEL CHARACTERISTICS

Dead and Downed Fuel Load (pages 110 - - 4.47)
Determine the slope in percent of each fuel inventory transect in the direction of
the transect.

MAS Procedures (page 110 - - 4.47)

Tallied material is measured perpendicular to the point where the tape crosses the
central axis. :

Do not count dead woody material attached to standing brush or trees.

Rotten wood is obviously deteriorating or punky wood.

75% of all fuel inventory transect lines within a monitoring type should intercept a
3-inch or larger log; if they do not, the standard length of the sampling plane
should be increased.

Twigs and lafgef stems are not measured in thé litter depth.

The paragraph dealing with dead and downed fuel sampling problems has been

moved to the end of this section, and is now titled "Dealing with Sampling
Problems."

Deal with Sampling Problems (page 111 - - 4.47)
If a log is in the middle of the litter or duff measuring point, move the data
collection point 1 foot perpendicular to the sampling plane.



MONITOR POSTBURN VEGETATION AND CHARACTERISTICS (page
115 and 130 - - 4.52 and 4.66 )

Brush and Herbaceous Layer Transect (FMH-17 and -23) and Herbaceous Layer
Species Density (FMH-19) are optional postburn variables.

MONITOR POSTBURN CONDITIONS

Scorch Height (page 116 - - 4.52)
A graphic has been added to illustrate the variety of scorch heights one should
expect to encounter at a site, and the concept of average scorch height.

Burn Severity (page 117 and 130, 131 - - 4.54 and 4.67 )
A new category has been added to the burn severity table: Not Applicable (0).
This category is to be used if no vegetation and/or no substrate is present.

GRASSLAND AND BRUSH METHODS

Mark the Plot (page 119 - - 4.55)
30P is now placed at 30.3 meters to prevent stake interference at the 30 meter data
point (point #100).

Brush Density (page 122 - - 4.58)
If there is a question regarding which side of the transect is uphill, the MAS
default is the right side of the transect as one is facing 30P from OP.

Brush and Herbaceous Layer Height (page 122 - - 4.61 )
This section has been moved from above the Optional Monitoring Procedures to
above "Deal with Sampling Problems."

Optional Monitoring Procedures

Herbaceous Layer Species Density (page 125 - - 4.61 )
If there is a question regarding which side of the transect is uphill, the MAS
default is the right side of the transect as one is facing 30P from OP.

MONITOR FIRE WEATHER AND BEHAVIOR CHARACTERISTICS (page
128 - - 4.64)

Observation areas for brush and grassland fire behavior are called FBOI (fire
behavior observation intervals) not FBOC (fire behavior observation circles).

Text was added to clarify that the fire behavior observation intervals in Figure 13
are examples of possible scenarios, and are not required data collection intervals.
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MONITOR POSTBURN CONDITIONS

Burn Severity (Page 130, 131 - - 4.66)
A section describing burn severity codes has been added.

Monitoring Forms (Appendix A -- Supplement 4A )

All Data Sheets

Year 3 has been removed from all data sheets, as plots are not read 3 years after
the burn.

Fire Behavior/Fire Weather Data Sheet (FMH-2)
Shading (0-3), has been changed to % to agree with the text.

Fire Direction has been changed to Fire Spread Direction to agree with text and 1-
5 has been removed to agree with the text.

Monitoring Type Description Sheet (FMH-4)
Park Unit 4-character Alpha Code, Monitoring Type Variable(s), and Burn Goals
have been added to page 1 of the form.

Page 2 is now available for preparers to indicate optional and recommended
procedures, and other variables that will be used for a monitoring type.

Index Plot Location Data Sheet (FMH-5)

Places to indicate Transect Azimuth, Declination, and Photo Roll ID have been
added.

Species Code List (FMH-6)
A column has been added for indicating whether a plant is annual, biennial or
perennial.

Overstory Tagged Tree Data Sheet (FMH-8)
The new damage codes have been added to the bottom of the data sheet.

Full Plot Tree Map (FMH-9)
A grid has been added to assist in tree mapping.

Quarter 1 Pole-sized Tree Map (FMH-12)
A grid has been added to assist in tree mapping.



Seedling Tree Data Sheet (FMH-14)
NUM has been replaced with TALLY.

A column has been added to record the map number (equivalent to overstory or
pole-size tag number).

Live is now considered an optional column, for those who wish to record dead
seedlings.

S0m? Seedling Tree Map (FMH-15)
A grid has been added to assist in tree mapping.

Quarter 1 Seedling Tree Map (FMH-16)
A grid has been added to assist in tree mapping.

50 Meter Transect Data Sheet (FMH-17)
Pages 2,3, and 4 have a place to indicate which transect is being read.

Belt Transect Data Sheet (FMH-18)

A place has been provided to indicate which side of the transect was read for
brush density.

The new brush age codes have been added to the bottom of the sheet.

An alternate form that has been used in Pinnacles NM for tallying brush species is

made available as FMH-18-A.

Herbaceous Density Data Sheet (FMH-19)

A place has been provided to indicate which side of the transect was read for
brush density.

Overstory Postfire Assessment Data Sheet (FMH-21)
(CHAR) (optional) has been changed to (CHAR) (recommended).

Forest Plot Burn Severity Data Sheet (FMH-22)
A new category has been added to the burn severity table: Not Applicable (0).
This category is to be used if no vegetation and/or no substrate is present.

30 Meter Transect Data Sheet (FMH-23)
A space has been provided to record the photographic roll ID number.
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Brush and Grassland Plot Burn Severity Data Sheet (FMH-24)
A new category has been added to the burn severity table: Not Applicable (0).
This category is to be used if no vegetation and/or no substrate is present.

Brush Stem and Biomass Data Sheet (FMH-25)
The definition of total gross weight has been clarified.

Photographic Record Sheet (FMH-26)
A place has been provided to indicate lens type.

Data and Labeling Coding Guidelines (Appendix C -- Supplement 4C )

Codes for dead and inorganic materials (page C.3 - - S4C.3)
SCAT has been added as a code to the table.

The definition of WOOD has been clarified.

SDEAD has been changed to SDED to allow this code to be entered in the FMH
software.

Labeling Slides (page C.5 - - S4C.5)
The plot identification code has been corrected in the example.

Equipment Checklist for Index Plots (Appendix E -- Supplement 4E )

During the Burn (page E.4 - - S4E.4)
The checklist has been expanded for prescribed natural fire assignments.

Glossary (Appendix I)

The following words have been added to the glossary: abundance, adult,
AFFIRMS, anemometer, aspect, barrier, canopy, char height, confine, contain,
control, creeping fire, crown fire, crown scorch, dry bulb, duff, emissions,
escaped fire situation analysis (EFSA), fine fuels, FBOI, fire season, fire situation
analysis (FSA), frequency, fuel model, hygrothermograph, litter, live fuel
moisture, mature, perimeter, prescribed burn boss, relative cover, relative
humidity, remote automatic weather station (RAWS), running, seedling, sling
psychrometer, slope, smoldering, snag, spotting, suppression, surface winds,
timelag, torching, wet-bulb temperature, wildfire.

Compiled References (Appendix J)

References are now all compiled in the compiled reference section between the
glossary and the index.
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Index
An index has been added, to assist with handbook navigation.

Table of Contents
The table of contents has been expanded.

Page numbering
Page numbering is now sequential regardless of chapter number.

Charisse Sydoriak

Patti Haggarty

Paul Reeberg

Handbook Review Committee.
June 19, 1992
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1991 Changes to Standards and Protocols

Summarized here are the principle modifications to the 1990 release of the
handbook (page numbers from the 1991 handbook are printed in italics).

CHANGES TO STANDARDS

Brush recruitment has been added as a MAS variable in forest and brush
vegetation types. The variable is expressed by age class and species.

Burn severity is now rated separately for substrate and vegetation impacts. A burn
severity coding matrix and new forms must be used to rate burn severity.

File maintenance standards have been added (located in Chapter 4 under General
Methods).

PROTOCOL CLARIFICATIONS AND CHANGES

Protocols for monitoring level 1 (reconnaissance) and level 2 (fire conditions) have
not changed. However, the smoke monitoring datasheet (FMH-3) has been
improved. Protocols have changed slightly for level 3 (immediate postfire effects)
and level 4 (long-term change) plot installation and data collection. Chapter 4 has
been partially rewritten to reflect changes in protocols. These changes are
summarized here in order of presentation within the text.

CHAPTER 4 - GENERAL METHODS
LOCATE INDEX PLOTS

Step 2: Field Locate Selected Index Plots (page 71 - - 4.10)
Sample plots in the order they are randomly selected.

Step 4: Field Map the Index Plot for Relocation (page 72 - - 4.11)

On maps, each plot should be labeled by plot number (the number is described in
step 5).
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Step S: Complete Location Data Sheet (page 72 - - 4.11)
Plot number should be assigned sequentially within each monitoring type, with the
first plot sampled given the number 01, the next 02, etc.

Deviations from monitoring protocols may now be noted on the index plot location
data sheet (FMH-5, items 11 and 12).

Plot visits may now be recorded in a computerized plot history file. This database
is created initially from the index plot location data sheet (form FMH-5) and then
added to following each site visit.

Guidelines to standardize filing of raw data and maps has been added to chapter 4
at the end of the general methods section.

Data entry and processing instructions will be published as a companion document
to the handbook. The section on data entry has been removed from chapter 4.

CHAPTER 4 - SPECIFIC METHODS

LAY OUT INDEX PLOT

Instructions on how to lay out a forest index plot have been rewritten to be more
explicit and to address several omissions.

Orient the Plot Quarters (page 91 - - 4.29)

The protocol for numbering plot quarters has been simplified. The quarters are
numbered relative to the centerline azimuth and O point and not in relation to slope
position.

Mark the Plot (page 92 - - 4.30)

An option has been added to abbreviate the information etched onto the plot
identification tags.

Plot Specifications (page 95 - - 4.33)

A guideline for sampling smaller or larger areas for pole-sized and seedling trees
has been added.

Selection of sample area for a particular variable must be consistent between plots
within a monitoring type.

Overstory Trees (page 98 - - 4.36)
a guideline for tagging non-sprouting verses sprouting trees has been added.

The Overstory Tree Map (form FMH-9) and the Alternate Overstory Tree Map
(FMH-10) have been retitled to the Full Plot Tree Map and the Quarter Overstory
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