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Table 1. Wildland fire management strategies and Recommended Standard (RS) monitoring levels

Management Strategy RS Level

Suppression: All management actions are intended to extinguish or limit the growth of the 
fire.

1. Environmental
2. Fire Observation

–Reconnaissance

Wildland Fire Use: Management allows a fire started by a natural source to burn as long as it 
meets prescription standards.

1. Environmental
2. Fire Observation

–Reconnaissance
–Fire Conditions

Prescribed Fire: Management uses intentionally set fires as a management tool to meet 
management objectives.

1. Environmental
2. Fire Observation

–Reconnaissance
–Fire Conditions

3. Short-term Change
4. Long-term Change
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Figure 1. Graphical representation of flame length and 
depth.
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Table 2. Smoke monitoring variables (RS) with techniques, frequencies, and recommended thresholds

Variable Location Technique Frequency Threshold

Visibility:
Duration of impair-
ment by distance

Fireline • Visual estimate 30 minutes Exposure of burn crew-mem-
bers to areas of <100 ft visibility 
not to exceed 2 hours

Vicinity of fire (high-
ways, concessions, 
residential areas, 
schools, etc.)

• Visual estimate 30 minutes Exposure dependent on state 
Minimum Acceptable Visibility 
(MAV) standards

Duration of impair-
ment by distance; 
no. people and sen-
sitive areas
affected

Downwind • Visual estimate using 
known milestones or 
photographic stan-
dards

2 hours Pop. Min. distance 
(miles)

1K–5K
>5K–50K
>50K

2–5
4–7
7–9

Particulates:
PM-2.5/10; amount 

and duration1

Fireline, population 
centers and critical 
areas where smoke 
contribution is pre-
sumed to be signifi-
cant

• PM-2.5/10 sampler
• Established state 

and agency monitor-
ing programs

24 hours Annual PM-2.5 PM-10

65µg/m3 

15µg/m3
150µg/m3 

50µg/m3

Total Smoke Pro-
duction:
Tons (kilograms)/ 
unit time

Burn site or office • Calculated from total 
fuel consumed

• Intensity estimate
• Smoke particle size–

intensity equations

Preburn estimate fol-
lowed by postburn 
reaffirmation

May be determined by state or 
local permit

Mixing Height:
Height-Tempera-
ture Gradient

Ground • Spot weather fore-
cast

• Mobile weather unit
• Onsite sounding
• Visual estimate

1 hour 1500 ft above burn elevation; do 
not violate for more than 3 h or 
past 1500 hours

Transport Winds:
Speed

Burn site • Spot weather fore-
cast

• Mobile weather unit
• Onsite sounding

1 hour 5 to 7 mph at 1500 ft above burn 
elevation; do not violate for 
more than 3 hours or past 1500 
hours

Ground Winds:
Speed

Ground • Wind gauge held at 
eye level

• Mobile weather unit

1 to 6 hours (depend-
ing upon threat to 
safety and proximity 
of roads)

1 to 3 mph—day
3 to 5 mph—night

Complaints:
Number

Received at head-
quarters or from an 
air quality resource 
district

• Written
• Verbal

NA The maximum allowable num-
ber of “recordable” complaints 
per treatment, as defined by the 
local air quality control district.

CO Exposure:
ppm or duration of 
visibility impair-
ment

Fireline • Badge sampler or 
extrapolation with 
visibility

• Dosimeter

30 minutes Exposure of burn crew mem-
bers to areas of <100 ft visibility 
not to exceed 2h. If exceeded, 
24 hour detoxification is 
required before crew members 
can return to fireline duty

1PM-2.5 and PM-10 monitoring will be a mandatory requirement only if a critical target exists within park boundaries or within 5 miles 
of a park boundary, and may be impacted by smoke of unknown quantities. The controlling air quality district may provide a PM-2.5 or 
PM-10 monitor in the surrounding area under any circumstances. The key is that the air quality district has the ultimate authority for 
determining when particulate matter standards are violated and when land managers must take appropriate actions to comply with 
established district, state and federal standards. A variety of occupational exposure limits exist, ranging from the OSHA Permissible 
Exposure limits to the American Conference of Governmental Industrial Hygienists (ACGIH) Threshold limit values and the NIOSH 
Recommended Exposure Limits.
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Figure 2. Steps in a fire effects monitoring program.
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Objectives

Figure 3. Steps in developing management and 
monitoring objectives��
The key elements of an objective are highlighted in red.



Chapter 3 n Developing Objectives 21

�������������������������!�����	���	�����������
�������$����������	����������������	���

#��������������	�������������������������������	�������
	��	��������	�������������!�����������������)���!������
������
������	����������	������������������������	��
	���	����������������	���������	�������������	����
������������������������������	�������!����������	�����
��	����������	������������������������		�

9�����������������������	�����	����������	�$�������������
�!��������	��������������������������	������	���
�
���	�����	����)����!��������������	����������
����������	�$�������������	���������	����	
�����
��	������	���	��	���	���	���	�������	�����	���
�	������!�	����	�!��������������	����*��������
��	����������������	�������������	�����	��������	����
	�������������	
����"�����������������	�$��������

 )�����*�%��4+����
#�����	�����	���	�������	����	�����	��!"�������
�	����	����������������������������������	�$��������
������������������������!��������#����������������	�����
��	��������	������
�����!���	�������!��	������!�����

�������	��������	��������3�������������	���
�����
������	��	������	��������Q���!�%	��N���	����	���
�	���	���������������������	�$������������������������
��	�����������������	�$������������������	�����������
����"������������
	���	���	����������5������	��
�	�����	�������������������	�$����������������������
I������*���������������I*����2��	�����
*���������������2*�������������*��������������
��*����	��!	��������

#�������	������	�������������	�$���������������

���������	��!������������	�����������������������!���

*	���	�������	����������������!��	���������	�������
�	��������������!������������������
�����������������
�	��������I��������������
�������������������	���
=����	��������	��!�,�����=�,�����������	���
+���	��������������	��,�����+�,��������	��!�
����������������������!�����������������!�����������
����	������	���	��������	�������I������
*�������������������	�����������������������������
,�������������	��������'�������������	���������

,�2��	�����*���������������2*�������	�����
���	�������������	�����������������		������	���	��
�������	������
���������!�������5������	���	�����	����
���
�������	������������!��������������������	��
���������������������	����� ��������������	����������
�������������������	����	�������������������������
�����������������������������	�����U�� ����
�������������	��������������	������	�������		�����
��������!U� �����������������5������	���	�����	��	��
������	�����	�����������	���������������U

,������*����������������*���	������������������!�
	��������������	�������������������5������	��
�	�����	�������	�������*����������������������������
	�$�������������������������
���������������������������
#������	����!����	�$����������������
������!	��
�������������������������	������������
���������������
�����

����������
����������������������	���	���	����������
��!���������	����	���������	�������!�	����	�����
	�$��������������	���
����������	���	������!�������
*	���	������!����������	���������������	��	���	��
����!��������	���������!��
���	����������	�����	���	��
���!��������
������������������	���	����������
#�����	�������������	���	���	��������������!���������	�
��
�"�������������������	�$�������

��������	����������
#���������	���	������������
�����!	�����	�������
������	�������	�����	��������	��������!	���
�����������	�$������������
�����������	�����������
���	�����	����������	�������!	����	���	�������	������
#�������
��������������		������	����������	������

Management Objectives and
Adaptive Management

,��!	��������	�����	����������������������	�����	�
������!	��
���������	��������������������	����������������
	������������5������	���	�����	��������	
�����������
!	���	�$�������������)��������	�������	���������������
�	�������������������	���	�����	�$�������������
������������������	�������	��������������.0/��

,����	
�����������������������	���	������	
���������
������� /������ .D���������������������	�$����������	���
������	������������������
����������	���	������!��>
����������������������������	�����������	
��	��
�����
����������������	�������/0C��,������'�I���

Resource Management Plan

#���������	�����������������������
���������	���
���	������������������������������������!��������
2*����#����������������	����������	������!������
��		�!����	�����	��
��������������������	������	��
�����*��



22 Fire Monitoring Handbook

��������!�	��
���������	
������
�������������
��	
��������	���������		�!�	���������������������
�	���	��������������//A��,������'�����	���	���
���	�����	��	���������	������#����	���	���������
��	�����	���������	
������������
������	������
!	���	��	�������!	���	�$���������)��������!�����	��

�	��	�������������������������������������	���

��������������������'�������	�������������������
����������	������#���������	��������������
����
��������	��������������	����������������������������
�������������������������������	�����������
����!�
!	�������	������������������	������		������	���#���
	��������	���������,������'�����	�������!	���	�
����	�����	�����%��������	��!	���������2*".D�
�����������������������������!��������������������
���������������������	���	����������&�3)�����
/EE.��������������	��
����������!�����������	�	�	��
	��������������������		��

����*�+�����-5����#����+�������
7	������������	����������	����	�������	�����!�
�	��	��������������	��������
�"�����������
�����������	�$��������

B ���*������4)�����
B ��+��$��+�
O �+�4������������������$�����*��	�����*��A
�������)�����������

B #����-)�

&���	�������	���5����	������	#�
)������!��������*������4)�������	���	���	��	����
�	�����	������������	�����	���	����

O @�����!��������������	�����	�����'��������������
�����������	���	�����������������
O 3����������������������	���������������������	���
!	���	���	������!����������	����������������������
��������	�����	�����	��	����	���!	���	���	��	�!�
�������������	���������������������U��
O 3���������������	���������	���������	�����������
��	���'�����������������	����	������������
�	�����!�����	�!�����	���	������������	����	���
!	���	���������	�������
������	�����������	��
���	�����	�����	���	������������������U��

)������!����������������	�����	����	��������
���������������������	������������	�����	��������
�����������!�������)���������������������	������������
�	���	������!������������	�������I	����!���#���
��������	��	��������������	���	������!����������	��
�����01�

,������!��������������������������������	�����	��
����������	���	������!�����)��
����	���!����	�����
�����������	����������	������������AA���:����������
�����������������������!�������������
������!	��
�������!�������������	�����	�������������������	���!����
�������������������	���!��	���	���	������!���������	��

&���
���
3������������������������	���	���	��������������&���
��������������������������������		����!���	
������!�

���������	���������	����	�����U������
��������������
	���������������	
������!��������������������
������������������	�����	���������������������U��

#�����������	�!�	�������������	��������
����	�����
!	�������������������	�������������������)����������
	��"��������������������
�������	������	���	�����
����	����������	��"��������������������������,�	�
�	����������������	���������������	�����	�����	���
����������	����	���	���������������	�������������������
	���	�"��������	�������	��

 ����	���������	�����
����������	���	6	��������
�����	���
3����������������	�����������	������������������	���	�
��������!	��
�����	�����	������
������	���������	��
����������������������5������	���	�����	�����������!�
!	��������������	�$����������,������������������	�!�	��
!	������������������������		�!�
�����������	
������
�����������	������������������!��:�������	���
��	
�����	���������		�!�����		���	�����!�����������
��������	�����	������������	����������	�����������������
����������	������+	
������	����!	������������������
�����������	��	�������������������������������������	��
����������������������

0������
)��������
����!	��
���	����	�������������!	���
�	���	�������	������3�������������������������������
������������������������������
���������	������������
 ������		�����������������	������������	���		�!�

Example:

='��������!�������8

O 2����������������������	����	�"���������������
�	�����!�AEFHAL
O *�������������	�����	�!������������!��	�
������
.EL�	���������
O 2������������	�������	����	����������/E��	��5
����
O )�����������������������!�	�������������������"
������	�AEE5�������



Chapter 3 n Developing Objectives 23

������������	�!�	���������������@	��������'�����!�
����������	��������������	��������������!���	���
�	��!��������������������������!����	�������	��	�
��������!���������	��������������!����������������	��
��������������������������������	��������	��

�3�����$�����*�+�����-5����#��
*����������	�$��������������	��
	���	����!�����
������������	�����	���=�����!���	��	�$�������
��
�������������������	���������	����	���	���	�����
	�$��������������/0��������������!����������.0E��

2�������7�	���
&���������!���	��	�$�������
����!	��
�����	�������
����������������������������	����������#�����!���	��
	�$���������������
��������������	�������������	���
���	��������������������������������	����������������������
���������	��	��1EL���!�����	������	�������������
��������	�AEE�����������5��������

2����	������7�	���
&���������!���	��	�$�������
����!	���������	����
���	�����	���	���������������������������5������	��
�	�����	���+����!	��
����������!	������������!�
�	��������������������������	��!	������������	����������
	��������	��

������������:@����;�.

*	���	�����	�$�����������������	�������������
	�$���������������������������	�$���������������������
������5������	��	�����������������	�����	�����������

�����	���	�����	�$������������������	
��	��	���	��
��	�������	
����������	�����	��	�����������*	���	�����
	�$���������	�������'�������������������	�������
��������!�	��!	�����������

3���	������	���	�����	���	�����	�$�������������
������������������!��	���	�������	�������,��	��	��
������������	������������	��	���������������������!�	��
������������	������������������	��	��	�$������������

��������3
*����������	����
�!��������	������������	���������
��	�����	���������	�����	����������������������
����������	������������	���������	��������������
���	�����	����,�������!���������	���	������������
����������������!	����������������������������	��������
���������������	������!��	�������������	�"���������7	���
�	���	�����	�$��������
��������!��	
���������!	��

�����	�������!	����������

�	����!��	���	�������	��������������������	��
��������!���������������9��������������	
�����������
������������������!�	����������������������	��!�����
�����������������������������	�����!��������������
��	����	������������������	���	������	�!	��
��
������	������������������������!�
�������������!�

.�+�)��*� ������)��
,�������	�����	��������'������	������!��	���	�����
����������*���������������������	�����	��
	���������
�������������������
	������!�����	��"��	�����������
����������	����������	�����������	���	������	���!�
�����������������������������!�����������������������
�	���	��	�������	�����	����#������������������	��

Examples:

='������	�������������!������������������1.��	��
������	������������8

O ����	��>��������������	�����	
�����	���%��
�������	���	�������������	��
O ����������	����	�����������	�����!
O 3�����!����������!����������	�����������	����	����
��������������	����	���	���������
O +������	�����������������������	����	���	����������
��!��������������	���	����������	�!

Example:

#���������������������������������8

O �)����������&��6�$�������	���	������!����
��
����
�	����4�������+��������)�$4�)�)�����!��?C'?D�

����������3����	�����������������������������
O  ��
�����	��������������+��������������#���	��
����#����������)�*��������!���������?D�����
��))*��������������	?�3����������������������������"
��	��	������������������

Example:

#���������������������������������8

O  �����������3��������#������	���	������!����
��

�����	��������������+����������3�	��&�.��
��������	�������	�����������??�����#��4�)������
��������
��������E�+����������-4���

O )���������������������$�������	���	������!����

��
�����	�+����������+����������3�	��F?C	�?�
�#������3�������������������
������$�#��3�����	��
���������������������������



24 Fire Monitoring Handbook

��	���������	����
�!��	�	��������������������������	�
�	
�������������	����������	��������	�����	�����)��
	�����
	�����
������	��������������	������������
�		
�����������	���	���	������	���������������
������	���������������	�������	���	������!��������
�	��
��	�����	���

)���	���������������������	�����	��	���������������	��
�������������	���������������������	�����	���������
�������������	�������	�����������������������!�
����

�����������������������������������	�����	��������
������	�	�	���������������		�����	�������������
�	���	��	�������	�����	����#������������������������!�
������������������������	�������������!��'������������
��������	��	��������	�����	������������������������
��	����	�����	�����I�����!����������������������
��%����������	���	�����������������������������!��

�����
�����**��*�������$��))�+��������*��)����$�����
������4)���+��������*��3����������4��������+�)�2�
,���'�����	�������!	���	���������������	
�����
������ 1��,��	���	������	���
��������������������
�������!%������������������������*	���	������	�������
����	�!����������������	���	��������������������
�	���	������!���	���������
��������������������������
��������������	����������
������������E��$�#��3�����

3����	�������������!������	�����������!	������	��
�����������������	���	�����������	����������������	��
��������!������������������	���#��3�������	���	���#��3�2��
���������#�������	����������������������!�����������	�
�������������������	���	����������!�����������������
����R�������	�!�	���������	���������������������������
	����������������������������	�����	����	�������
�	������

#��������������������	����	�����������	��
�������������������������	�������������	�������
��������	��	��"��������������������	���	������	���
�	��������������������������������������+	
������
���!����	����	����	�������������������������!	���	�
����"�����!	�����	�	�	������
������	��'�������	
�

��!	����������!	����	���	������!�����2��������!��
��������	������������������������	���������	��������
�����!������	��	���������������������	���������������
�����������	����������

����	�
����	���
&����������������$���+���������������������		
�
���������������8�	�$�������!����������	�������
�������������������

�-5����#��3,#	�����-5����#���	��������������������
�������������+�8�������������������94����������
���4��

���)�������,,���������������!�����������������	��
������������R�������������������������������	���
���������������	�����������������

Figure 4. Graphical representation of a sample (all seven 
monitoring plots combined).
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Figure 5. 95% confidence intervals.

Figure 6. 80% confidence intervals.

Figure 7. Comparing 80% and 95% confidence interval 
widths.
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Figure 8. Steps in creating and refining monitoring type descriptions.
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FMH-4 MONITORING TYPE DESCRIPTION SHEET Park: DETO

Monitoring Type Code: F P I P O T 0 9 Date Described: 1/10/01

Monitoring Type Name: Ponderosa Pine Forest

FGDC Association(s): Pinus ponderosa – Quercus macrocarpa Woodland; Pinus ponderosa – Prunus 
virginiana Forest

Preparer(s): G. San Miguel, B. Adams, G. Kemp, P. Reeberg

Burn Prescription (including other treatments): Units will be burned between Labor Day and the end 
of September.  Flame length 0.5–3 ft; rate of spread 0–3 ch/hr.  Temperature 30��85�F.; Relative humid-
ity 25–55%; Midflame wind speed 0–20 mph; Fuel moisture as follows: 1-hr 6–14%, 10-hr 8–15%, 100-hr 
10–30%.

Management Objectives: Reduce the mean total fuel load by 50–80% immediate postburn and main-
tain for at least two years postburn; reduce mean overstory density by 20–40% by the fifth year postburn; 
and increase the mean herbaceous and shrub cover by 25–45% within 10 years postburn.

Monitoring Objectives: We want to be 80% confident of detecting a 50% decrease in the mean total 
fuel load (immediate and two years postburn), and a 20% reduction in the mean density of all overstory 
trees, five years after the application of prescribed fire.  For both of these objectives we are willing to 
accept a 20% chance of saying these reductions took place when they really did not.  In addition, we 
want to be 90% confident of detecting a 25% increase in the mean percent cover of understory species 
and we are willing to accept a 10% chance of saying that this increase took place when it really did not.

Objective Variable(s): Mean total fuel load; mean density of overstory ponderosa pine; mean total 
understory cover.

Physical Description: Includes upland sites on all aspect s and  slopes with an  elevation from 4,000' to 
6,000', which includes upper, mid to lower slopes.  Talus slopes and steep slopes (>40% slope) are 
excluded.  Characteristic  soils consist of deep, well-drained clay, or sandy loam of the Larkson–Lakoa 
Series.  There are also some areas of exposed sandstone.

Biological Description: Overstory dominated (greater than 65% of the canopy cover) by ponderosa 
pine (Pinus ponderosa).  Understory trees (15–60% cover) include: bur oak (Quercus macrocarpa), 
chokecherry (Prunus virginiana), and American plum (Prunus americana).  Shrubs (0–30% cover) 
include: Oregon grape (Mahonia repens), common juniper (Juniperus communis), pink current (Ribes 
cereum).  Grasses and forbs (0–20% cover) include: poverty oat grass (Danthonia spicata), needle and 
thread (Stipa comata), Western wheatgrass (Agropyron smithii), big bluestem (Andropogon gerardii), 
and Kentucky bluegrass (Poa pratensis).

Rejection Criteria: Large outcroppings or barren areas >20% of the plot; areas with anomalous vegeta-
tion; monitoring type boundaries; riparian areas; areas dominated by deciduous trees (>30% cover); 
areas within 30 meters of roads, burn unit boundaries, or human made trails or clearings; and areas 
within 20 meters of woodlands.  Research exclosures are to be rejected.

Notes: Do not collect shrub density for Oregon grape because it is has underground stolons, and there-
fore it is difficult to identify individuals for this species.
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FMH-4 PLOT PROTOCOLS

GENERAL PROTOCOLS (Circle One) (Circle One)

Preburn Control Treatment Plots (Opt) � Herb Height (Opt) �

Herbaceous Density (Opt) � Abbreviated Tags (Opt) �

OP/Origin Buried (Opt) � Herb. Fuel Load (Opt) �

Voucher Specimens (Opt) � Brush Fuel Load (Opt) �

Count Dead Branches of Living Plants as Dead (Opt) �

Width Sample Area for Species Not Intercepted but Seen in Vicinity of Herbaceous 
Transect(s): ���

Length/Width Sample Area for 
Shrubs: ������ Stakes Installed: �		

Herbaceous Frame Dimensions: �
�����	���	�

Herbaceous Density Data Collected At: �
�����	���	�

Burn Duff Moisture (Opt) � Flame Depth (Opt) �

Postburn 100 Pt. Burn Severity (Opt) � Herb. Fuel Load (Opt) �

Herbaceous Data (Opt): FMH- 15/16/17/18: �
��
���
		���

FOREST PLOT PROTOCOLS (Circle One) (Circle One)

Overstory 
(>15 cm)

Live Tree Damage (Opt) � Live Crown Position (Opt) �

Dead Tree Damage (Opt) � Dead Crown Position (Opt) �

Record DBH Year-1 (Opt) �

Length/Width of Sample Area:���������� Quarters Sampled: ��� � ��� � ��� � ��

Pole-size 
(>2.5<15)

Height (Opt) � Poles Tagged (Opt) �

Record DBH Year-1 (Opt) � Dead Pole Height (Opt) �

Length/Width of Sample Area: ��������� Quarters Sampled:  ��

Seedling 
(<2.5 cm)

Height (Opt) � Seedlings Mapped (Opt) �

Dead Seedlings (Opt) �

Length/Width of Sample Area: �������� Quarters Sampled: ������

Herbaceous Cover Data Collected at:   ������ � �����

Fuel Load Sampling Plane Lengths: �� 1 hr  ���� 10 hr  � ���� 100 hr  �  �� 1,000 hr-s �  �� 1,000 hr-r

Postburn Char Height (Opt) � Poles in Assessment (Opt) �

Collect Severity Along:  Fuel Transects
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Table 3. Recommended Standard (RS) variables for 
monitoring (level 3 & 4) grassland, brush, and forest plots.

Plot Type Variables

Grassland • Percent cover by species
• Relative cover by species
• Number of non-native species
• Number of native species
• Burn severity

Brush or
Shrubland

All grassland variables, plus
• Shrub density by species
• Shrub age by species

Forest or 
Woodland

All grassland and brush variables, plus
• Tree density by species
• Tree diameter by species
• Fuel load by size class
• Total fuel load
• Duff depth
• Litter depth
• Average scorch height
• Percent of crown scorched
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Sampling Area Consistency
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Pilot Sampling
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Figure 9.  Suggested sampling areas for forest variables.

Table 4. Suggested forest plot specifications, by variable.

Variable
Plot Size or
Transect Length Location

Overstory Trees Plot: 20 m × 50 m (0.1 ha) Quarters 1, 2, 3, 4

Pole-size Trees Plot: 10 m × 25 m (0.025 ha) Quarter 1

Seedling Trees Plot: 5 m × 10 m (0.005 ha) Portion of Quarter 1

Dead and Downed Fuels Transect: four, 50 ft each (200 ft) Quarters 1, 2, 3, 4

Shrub and Herbaceous Layer Transect: two, 50 m each (100 m) Outer portions of Quarters 1, 2, 3, 4

Shrub Density Plot: two, 1 m × 50 m (0.01 ha) Outer portions of Quarters 1, 2, 3, 4
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Figure 10. An example pilot sampling scenario for 
extremely dense trees.
Note: this is only an example, and it may not be suitable for your 
situation. The shape and size combinations that can be tested 
here include: 2.5×1 m (A), 2×2.5 (A+B), 2.5×5 (ABC), 5×5 (A–F), 
1×5 (A+D), 1×10 (A+D+G), 2×10 (A+D+G+B+E+H), 5×10 m 
(All).

Figure 11. An example pilot sampling scenario for sparse 
trees.
Note: this is only an example, and it may not be suitable for your 
situation. The shape and size combinations that can be tested 
here include: 5×20 m (A), 20×10 (A+B), 20×20 (ABC), 25×20 (A-
F), 25×5 (A+D), 50×5 (A+D+G), 50×10 (A+D+G+B+E+H), 50×20 
(All).

Figure 12. An example pilot sampling scenario for dense 
trees.
Note: this is only an example, and it may not be suitable for your 
situation. The shape and size combinations that can be tested 
here include: 2×5 m (A), 5×5 (A+B), 5×10 (A+B+C), 10×10 (A–
F), 2×10 (A+D), 2×25 (A+D+G), 5×25 (A+D+G+B+E+H), 25×10 
m (All).



46 Fire Monitoring Handbook

���������������������#�
7	����!�������	���!������������������	���	���������"
����������������	�������������������������	����	��
��������������������������������	�����������)���	���
�	��������������00/��������������
	�AE����������������!�
�������!����������������������������	����������������"
����������	������������������������	��6AA�����4..E�
����5����������� �����������������	������E���+�)3�
�������������������	��4AA�����5��������������	���	��
�������	��!	����������	����������������	�$�����������"
��������!��������������	����������E���	�AE�R�����
������ C������ 11�������������������������������	�����"
������ �����������������	�����������������������	��
6..E�����4.1E�����5������������	���	��	�!�	���	������
AE���������������	���	�����������K1FK.����������"
���R����������� C������ 11���)��������������	�����
�E���+�)3�������������������	��6.1E�����5�����������
��!��	���	�����	�!�0E��������	������AE����������������
�K1F0E��������
�3��������	�����������!	���������"
�!�������������������!�	����	�����	����
����������������
�����	���������������	���!������������	�����	���������
,�������	����������������������������������������
������	������������������	�����������	�������*+"1��)��
������	������������������2��������	��Q@	���������
��������,����N�	�������1H�

:���)���#��,:������������	����	���������	������"
������������"��������������!�
���!�
���������������"
�����	����������	���������������	����������������������
�������������	������*+�������������������������!����
�����	������������������
��������	�����	�������	��	��
�	����:�����	���������������������������	���������
��������	������������������������������������	���	��
�������������������������	�������	����������������
�������������������������������+	
����������������
�	����	���	���
		�!���������	����	��������	����!����
�����
��������������������	���������������	�������
	�����������������������	���	����������������

)��!	���	�������������	�����������������������	����
��*+������������������	����������Q�	���N������	��	��
�����	���	������!������������	��������������		
�����
�������	���	�������D.��)��!	���	���������������	�����
���������	���������������������������������!	�����	��
�������������������������������	�������	��������	����"
���������	����

.�����������������������-4��������������#������3��$�
�������-����4����������, ��������������������"
����	���������	����������������*�,6AE��������5�	��
���������A��������	�������������!�����������	����������
��������������������'����������!������������ .0��)��
������
����)�8���������	�����������4/E��������5�	��

���������A��������	�������������!�����������	����������
��������������������'����������!������������ .1��
<����!	���������������������
���������������
������	��
�������������	���������������������	�����	���

������������	���	������!����)��������	��������������
����2��������	��Q@	�����������������,����N�	��
�����1H�

����������	#
 �����������������������!�	�������������������6AE�
����������5�	�����������."�������	��������������!�
����������	������������������������������'��������"
��!������������ .0��)��������
�������������������4/E�
����������5�	�����������."�������	�������������!�
����������	������������������������������'��������"
��!������������ .1��)��������	������������������#���	��
Q3�����������%��������������	����������,����N������
1H���������2��������	��Q@	�����������������,����N�
	�������1H�

)���	����������������������������������	��������!����
��������������������DD��	���	������������#�����������"
���!�������	��������������������������	�������������
����	�����	����������	���	�����%	���	����������)�������
��������������������!���������)����������������������
	�������������	��������������&���������	�������	����
�������������������������	�������	�������������
����
�����	�������	����������	���������������	����������"
�����������	�������������!�

Figure 13. An example pilot sampling scenario for dense 
shrubs.
Note: this is only an example, and it may not be suitable for your 
situation. The shape and size combinations that can be tested 
here include: 1×5, 10 . . . 50 (A broken into 5 m intervals), 2×5, 
10 . . . 50 (A+B broken into 5 m intervals). You would include C 
and D if you use Q3–Q2 for herbaceous sampling during the pilot 
sampling period.
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Figure 14. An example pilot sampling scenario for sparse 
shrubs.
Note: this is only an example, and it may not be suitable for your 
situation. The shape and size combinations that can be tested 
here include: 1×5, 10 . . . 50 (A broken into 5 m intervals), 3×5, 
10 . . . 50 (A+B broken into 5 m intervals), 5×5, 10 . . . 50 (A+B+C 
broken into 5 m intervals). You would include D, E and F if you 
use the Q3-Q2 for herbaceous sampling during the pilot 
sampling period.

Different Sizes and Shapes 
of Sampling Areas
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If the fire interval is longer than two years, conduct   
immediate postburn (within two months postburn), year-1, 
year-2 and year-5 (if possible) postburn monitoring on the 
first and subsequent burns until you can predict responses.  
Choose the most representative time(s) between burns.  In 
some situations, pre- and immediate postburn monitoring 
will be your best choice.  For example, add a “preburn” 
measurement for each subsequent burn, e.g., year-2 for a 
two-year return interval, year-3 for a three-year return 
interval or year-4 for a four-year return interval.
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Table 5. Grassland plot RS variables to be monitored pre- and postburn.

RS Variables PRE Immediate Postburn Year-1+

Herbaceous Cover (FMH-16) n Optional n

Burn Severity (FMH-22) n

Photographs (FMH-23) n n

Table 6. Brush plot RS variables to be monitored pre- and postburn.

RS Variables PRE Immediate Postburn Year-1+

Herbaceous Cover (FMH-16) n Optional n

Shrub Density (FMH-17) n Optional n

Burn Severity (FMH-22) n

Photographs (FMH-23) n n

Table 7. Forest plot RS variables to be monitored pre- and postburn.

RS Variables DataSheet(s) PRE Immediate 
Postburn

Year-1 Year-2+

Tree Density Overstory (FMH-8) n n n

Pole (FMH-9) n Optional n n

Seedling (FMH-10) n n n n

DBH/DRC Overstory (FMH-8) n Optional n

Pole (FMH-9) n Optional n

Live/ Dead Overstory (FMH-8, FMH-20) n n n n

Pole (FMH-9, FMH-20) n Optional n n

Fuel Load  (FMH-19) n n n n

Herbaceous/Shrub  Cover (FMH-15 or FMH-16) n Optional n n

 Density (FMH-17) n Optional n n

Burn Severity  (FMH-21 or FMH-22) n

Photographs  (FMH-23) n n n n

% Crown Scorch Overstory (FMH-20) n

Pole (FMH-20) Optional

Scorch Height Overstory (FMH-20) n

Pole (FMH-20) Optional

Char Height Overstory (FMH-20) Optional

Pole (FMH-20) Optional
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DBH Remeasurement
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Figure 15. Using restricted random sampling to generate 
plot locations.
In this example, the monitoring type is first divided into 20 equal 
portions (notice that portion number 17 is shared between two 
burn units, as the two parts of this portion combined is equal in 
acreage to each of the other portions). Second, within each 
portion, random points A–D (PLPs) are placed using one of the 
methods described on page 60.
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Figure 16. Initial steps of plot location.
In this example, a monitoring crew first visits PLP A and rejects 
that point after trying a random number and distance, then trying 
50 m at 180°. The crew successful accepted the plot near PLP B 
after going a new random direction and distance from that point. 
Note: PLPs were visited in the order that they were chosen (A–
D).

Increase Your Chances of 
Accepting a Plot Location Point
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Working on Steep Slopes
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Figure 17. Grassland or brush monitoring transect.
Place a stake at each point marked with a black circle (•). Note 
that the endpoint is installed 0.3 m past the endpoint of the 
transect to minimize interference.

Defining the Brush Belt
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Laying out and Installing Monitoring Plots
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Advice for Installing Brush Plots
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Figure 18. Steps in laying out a forest plot.
A) place stakes at points marked with a black circle (•); B) lay out 90° angles and adjust the corner stakes; C) place remaining plot 
stakes.
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Figure 19. Procedure for circumventing a large transect 
obstruction.
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Table 8. Accuracy standards for plot layout.

Plot Layout

Dimensions ± 0.5 meter (or 1%), forest plot length
± 0.2 meter (or 1%), forest plot width
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Figure 20. Two formats for labeling plot stake tags.
*The stake location codes are identified in Figure 17, page 64 (brush or grassland plots) and Figure 18, page 66 (forest plots).
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Photographing the Plot

Table 9. Sequence for grassland and brush plot photos.

Subject Code

1. From 0P toward 30P 0P–30P

2. From 30P toward 0P 30P–0P

3. From 0P toward reference feature 0P–REF

4. From reference feature toward 0P REF–0P

Table 10. Sequence for forest plot photos.

Subject Code

1. From 0P toward the Origin stake (plot center) 0P-Origin

2. From stake Q4 toward stake Q1 Q4-Q1

3. From stake P1 toward the Origin stake P1-Origin

4. From stake Q1 toward stake Q4 Q1-Q4

5. From 50P toward the Origin stake 50P-Origin

6. From stake Q2 toward stake Q3 Q2-Q3

7. From stake P2 toward the Origin stake P2-Origin

8. From stake Q3 toward stake Q2 Q3-Q2

9. From the Origin toward reference feature 0rigin–REF

10. From reference feature toward Origin REF–Origin
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Photographic Protocols
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Rephotographing Plots
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Figure 21. Suggested format for labeling slides.

Importance of Good Preburn Photos
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Taking Slides into the Field
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Successful Photos
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Field Mapping the Monitoring Plot



76 Fire Monitoring Handbook

������������������	�����	����I��������	�����	�	"
��������������	�������	��	����	��
O 3���������������������	�!�	�������	���,��������"
���������������������	���������������������	
��
O 2��	��������������	����������	�������������	��"
�	������	�����	���	
������	�����	�	�������������
O 2��	���������4���	���������������������������"
����	����		
�����	�������	���	��������	��	�����
�������!����������������������	������	�	���������
�	���	������	���*����	�������	�	������������

�����!	�����������
�"��	
�������	���	�������
��	�	�����������	����	�������������!�
O 3���������	
��	������	������	���	������	��������"
������	���������"���
�����������
��	�����	���
��������!��		
�
��������������	����
����	������
��������������������	����&�����������"���
������
�	��������������
��������������	����!������������
!	�����	�������������������������������������!�
���������������������!	���		������������	�
O )������!�����������	������"��������������������
���������	�����������������������	��������������������
�	������	��������������#���������������������
��	���������!��	���	�����������������	���������
���������������������������	��������	������������
	��������)���������������������������	�����������
�����������������������������!���	�����������
�������!�����������������!��	���	��������������
���������
O 2��	���������4���	���������������������������"
����	����������������������������	����������������
���������	�����	������������
O 3�������������	��	����	����������!�������	�"
	���!�������������	���������"���
������
O @	����������+���	�!�	�������;��������*+"A,��
����!������!	�������������	��
O =����������*+"A����	������*+����������
��!�	�����/EE.��
O ���	��������	������	��3������������*+"H�R�����
����
��������	'���	
�

Forest Plot Data Sheet (FMH-7)
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Table 11. Accuracy standards for plot location description.

Plot Mapping

% Slope ± 5%

Elevation ± 100 ft (30 m)

UTM ± 30 meters (by GPS unit)
± 100 meters (by hand)

Lat/Long ± 2 seconds (by GPS unit)
± 5 seconds (by hand)
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Park/Unit 4-Character Alpha Code: ��� 

Location Information Determined by (Circle One): Map & Compass   / GPS

If determined by GPS: Datum used:                                                                     (Circle One) PDOP/EHE:               

Fire History of the Plot (including the date of the last known fire): !�"#�$�#���%	$	�#$�&"��'(���#������$�
)#�
#*�#��+,���#$�'#���"�	�)#�
#*�#��+�-.��$$�
#�	�#&
"���
#����#�/�	��	���"
"��
��+��.

1. Road and trail used to travel to the plot: 0�1������&"
����"1�(��$2��"��"���
����3���1����	�&��
#�
���.�0�1�������
��
������+3���"#�	�&��
#��
������+.

2. True compass bearing at point where road/trail is left to hike to plot: �����°

3. Describe the route to the plot; include or attach a hand drawn map illustrating these directions, 
including the plot layout; plot reference stake and other significant features. In addition, attach a 
topo, orthophoto, and/or trail map.
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4. Describe reference feature: �����.��"#��7��!;�A�-�.-������������������������������������

5. True compass bearing from plot reference feature to plot reference stake: �����°

6. Distance from reference feature to reference stake: ������m

7. Problems, comments, notes: >����$&&��	���
������(���	
���#�	�5
���"���	�
�����
#��.�0(��������
	#��)
����
��(����(		��$��
&��(��	�")���
�	$�"�����+��.

FMH-5 PLOT LOCATION DATA SHEET

Plot ID: ���64>�>��-������� B / C (Circle One)     Date: ���,�B���B������

Burn Unit: �����C������������������������� Recorder(s): ����!	
D�#7�6��	�5������������

Topo Quad: ������	$�"%

$��������������� Transect Azimuth: ���@��         Declination: ���@C��

UTM ZONE:            Lat: ��@���E��F Section:                Slope (%) along Transect Azimuth: ��G

UTMN:                    Long: -�@��E�F Township:             Slope (%) of Hillside: ����G���

UTME:                    Range:                 Aspect: �����@���  Elevation: ������E��
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FMH-5A HISTORY OF SITE VISITS

Plot ID:    64>�>��-���     B / C (Circle One)    Burn Unit:     ��C                            

Date
Burn

Status Purpose Comments

,B�-B�� 4�H >#���		�4	
�B!�)#�������
		���
#

,B��B�� 4�H �
��	����������
		���
#

+B-B�� ���!�"# !�"#�4	
�7��
		����6"��!�(�/
"�$��� I#	5�J�
&��(��4	
��!�"#�$

��B��B�� ���4
�� ���	����0�)���7I0�0�)���+���

�B�,B�� ���5"�� ������
		���
# >$�#�&�$����� �K

,B��B�� ���5"�� ����1������"���4(
�
�� �B�,�4(
�
��0

���"1

�B��B�� ���5"�� ������
		���
# �4��4	
��L
���
#

�B�B�� ���5"�� ������
		���
# �!����1��>�� ��#)

�B��B�� ���5"�� ���	�����!����1�

�B��B�� ���5"�� ������
		���
#

-B��B�� ���!�"# !�"#�4	
�7��
		����6"��!�(�/
"�$��� H#�"��4	
��!�"#�$

��B�B�� ���4
�� ������
		���
# ���M��4�����"� ��#)

�B�B�� ��#���		�����"

�B�,B�� ���5"�� ������
		���
#
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Park/Unit 4-Character Alpha Code: ��� 

FMH-7 FOREST PLOT DATA SHEET

Plot ID: ��64>�>��-���������������������������� B / C (Circle One)     Date: ,�B����B����

Burn Unit: ���C���������������������������������     Recorders: ��!	
D�#7�6��	�5��������������������

Burn Status:Circle one and indicate number of times treated, e.g., 01-yr01, 02-yr01)

00-PRE  POST          -yr01        -yr02        -yr05        -yr10        -yr20Other:        -yr       ;        -mo       

Sampling 
Areas:

Overstory: �7��� m2 in Q ����  Pole: ����m2 in Q ���  Seedling: ���.��m2 in Q ���

Shrub:  ����m2 along Q4–Q1 � Q3–Q2 � 0P–50P � Q4–30m 

Shade in the sampling areas for each tree class and for the shrub sampling area(s) on the 
plot layout above.

Photo Subject Order Fuel Load Transects

 1. 0P � Origin  6. Q2 � Q3      Azimuth Slope

 2. Q4 � Q1   7. P2 � Origin        1 ���@ �G

 3. P1 � Origin 8. Q3 � Q2 2 ���@ ��G

 4. Q1 � Q4      9. Origin � REF 3 ��@ �G

 5. 50P � Origin 10. REF � Origin 4 ���@ ,G

Record photo documentation data for each visit 
on FMH-23, Photographic Record Sheet

Draw in fuel load transect lines on the plot layout 
above.
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Monitoring Vegetation Characteristics

Accuracy Standards
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Streamlining the Form Filling 
Process
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Before You Visit a 
Previously Established Plot
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Be Kind to the Fragile Herbage, Fine 
Fuels and Soils Beneath Your Feet
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Table 12. Types of sampling rods.

Pole Type Pros Cons

Fiberglass Rod: 
This is the pre-
ferred choice.

Moderately available 
(your maintenance shop 
may already have 
some, or you can buy a 
bicycle whip (remove 
the flag)), moderate in 
price, lightweight, easy 
to carry, can be screwed 
together to adjust size 
and all pieces need not 
be carried if not needed, 
very durable.

None to note.

Tent Pole: Fiber-
glass with shock 
cord. This is the 
second choice.

Readily available (sport-
ing good store), moder-
ately priced, lightweight, 
foldable, durable.

Possibly hard 
to find 0.25” 
diameter, 
shock cord can 
break.

Steel Rod: Readily available (hard-
ware stores), moder-
ately priced, extremely 
durable.

Bend, heavy, 
difficult to carry 
in the field.

Wooden Dowel: Readily available (hard-
ware stores), cheap, 
lightweight.

Fragile, incon-
venient to 
carry.

Tall Vegetation 
Sampling Problems
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Sampling Problems
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Counting Dead Branches of Living 
Plants as Dead (Optional)
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Sprouting Dead Trees
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Table 13. Species codes for unknown vascular plants.

2FA Forb, annual

2FB Forb, biennial

2FD Forb, dicot

2FDA Forb, dicot, annual

2FDB Forb, dicot, biennial

2FDP Forb, dicot, perennial

2FERN Fern or Fern Ally

2FM Forb, monocot

2FMA Forb, monocot, annual

2FMB Forb, monocot, biennial

2FMP Forb, monocot, perennial

2FORB Forb (herbaceous, not grass nor grasslike)

2FP Forb, perennial

2FS Forb, succulent

2FSA Forb, succulent, annual

2FSB Forb, succulent, biennial

2FSP Forb, succulent, perennial

2GA Grass, annual

2GB Grass, biennial

2GL Grasslike (not a true grass)

2GLA Grasslike, annual

2GLB Grasslike, biennial

2GLP Grasslike, perennial

2GP Grass, perennial

2GRAM Graminoid (grass or grasslike)

2GW Grass, woody (bamboo, etc.)

2PLANT Plant

2SB Shrub, broadleaf

2SD Shrub, deciduous

2SDB Shrub, deciduous, broadleaf

2SDBD Shrub, deciduous, broadleaf, dicot

2SDBM Shrub, deciduous, broadleaf, monocot

2SDN Shrub, deciduous, needleleaf

2SE Shrub, evergreen

2SEB Shrub, evergreen, broadleaf

2SEBD Shrub, evergreen, broadleaf, dicot

2SEBM Shrub, evergreen, broadleaf, monocot

2SEN Shrub, evergreen, needleleaf

2SHRUB Shrub (>.5m)

2SN Shrub, needleleaf (coniferous)

2SSB Subshrub, broadleaf

2SSD Subshrub, deciduous

2SSDB Subshrub, deciduous, broadleaf

2SSDBD Subshrub, deciduous, broadleaf, dicot

2SSDBM Subshrub, deciduous, broadleaf, monocot

2SSDN Subshrub, deciduous, needleleaf

2SSE Subshrub, evergreen

2SSEB Subshrub, evergreen, broadleaf

2SSEBD Subshrub, evergreen, broadleaf, dicot

2SSEBM Subshrub, evergreen, broadleaf, monocot

2SSEN Subshrub, evergreen, needleleaf

2SSN Subshrub, needleleaf (coniferous)

2SUBS Subshrub (<.5m)

2TB Tree, broadleaf

2TD Tree, deciduous

2TDB Tree, deciduous, broadleaf

2TDBD Tree, deciduous, broadleaf, dicot

2TDBM Tree, deciduous, broadleaf, monocot

Table 13. Species codes for unknown vascular plants.
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2TDN Tree, deciduous, needleleaf

2TE Tree, evergreen

2TEB Tree, evergreen, broadleaf

2TEBD Tree, evergreen, broadleaf, dicot

2TEBM Tree, evergreen, broadleaf, monocot

2TEN Tree, evergreen, needleleaf

2TN Tree, needleleaf (coniferous)

2TREE Tree

2VH Vine, herbaceous

2VHA Vine, herbaceous, annual

2VHD Vine, herbaceous, dicot

2VHDA Vine, herbaceous, dicot, annual

2VHDP Vine, herbaceous, dicot, perennial

2VHM Vine, herbaceous, monocot

2VHMA Vine, herbaceous, monocot, annual

2VHMP Vine, herbaceous, monocot, perennial

2VHP Vine, herbaceous, perennial

2VHS Vine, herbaceous, succulent

2VHSA Vine, herbaceous, succulent, annual

2VHSP Vine, herbaceous, succulent, perennial

2VW Vine, woody

2VWD Vine, woody, deciduous

2VWDD Vine, woody, deciduous, dicot

2VWDM Vine, woody, deciduous, monocot

2VWE Vine, woody, evergreen

2VWED Vine, woody, evergreen, dicot

2VWEM Vine, woody, evergreen, monocot

Table 13. Species codes for unknown vascular plants.

Table 14. Species codes for non-vascular plants.

2AB Alga, Brown

2AG Alga, Green

2ALGA Alga

2AR Alga, Red

2BRY Bryophyte (moss, liverwort, hornwort)

2CYAN Cyanobacteria, cryptobiotic/cryptogamic/microbi-
otic/microphytic soil or crust

2FF Fungus, fleshy (mushroom)

2FJ Fungus, Jelly

2FR Fungus, Rust

2FSMUT Fungus, Smut

2FUNGI Fungus

2HORN Hornwort

2LC Lichen, crustose

2LF Lichen, foliose

2LICHN Lichen

2LU Lichen, fruticose

2LW Liverwort

2MOSS Moss

2PERI Periphyton

2SLIME Slime Mold

Table 15. Codes for dead or inorganic material.

2BARE Bare ground, gravel, soil, ash; soil particles <1 
inch diameter.

2DF Forest duff. Duff is the fermentation and humus 
layer. It usually lies below the litter and above 
mineral soil.

2LTR Vegetation litter. Forest litter includes freshly 
fallen dead plant parts other than wood, including 
cones, bracts, seeds, bark, needles, and 
detached leaves that are less than 50% buried in 
the duff layer.

2LTRH Litter, herbaceous

2LTRL Litter, lichen
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2LTRWL Litter, woody, >2.5 cm

2LTRWS Litter, woody, <2.5 cm

2RB Rock, bedrock or mineral particles >1 inch diame-
ter.

2RF Rock, fragments <1 inch diameter.

2SC Native, exotic, and feral animal scat.

2SDED Standing dead tree.

2ST Tree stump, no litter at intercept point.

2W Water; permanent body of water or running water 
present six months of the year or more.

Table 15. Codes for dead or inorganic material. (Continued)

Documenting Rare Plants
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Figure 22. Belt transect for forest plots (see Figure 18, 
page 66, for stake codes).
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Figure 23. Density sampling frames (1 m2) for herbaceous 
species in a grassland or brush plot.

Figure 24. Density sampling frames (1 m2) for herbaceous 
species in a forest plot.
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Table 16. Accuracy standards for herbaceous (RS) 
variables.

Herbaceous Layer

Herbaceous Density # of Individuals ± 5%

Shrub Density # of Individuals ± 5%

Herb Height ± 0.5 decimeters
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Overstory Tree Accuracy Standards
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Figure 25. DBH measurement and tag placement.

Figure 26. DBH measurement for non-sprouting trees 
forked below BH.

Monitoring Overstory Trees
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Figure 27. Handling irregularities at BH. A) a tree with a branch at BH, B) a tree with a swell at BH.

Measuring DBH without a Diameter 
Tape
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Figure 28. Reconstruct DBH when it would provide a 
better estimate of the regular bole of the tree.

Toxic Plants at DBH
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Figure 29. Crown position codes for live trees. A fifth code (5) is used for isolated trees.

Table 17. Descriptions of crown position codes for live trees.

1 Dominant Trees with crowns extending above the general level of the crown cover, and receiving full light from 
above and at least partly from the side; these trees are larger than the average trees in the stand and 
have well-developed crowns, but may be somewhat crowded on the sides.

2 Codominant Trees with crowns forming the general level of the crown cover and receiving full light from above, but 
comparatively little from the sides; these trees usually have medium-size crowns, and are more or less 
crowded on the sides.

3 Intermediate Trees shorter than those in the two preceding classes, but with crowns either below or extending into the 
crown cover formed by codominant and dominant trees, receiving little direct light from above, and none 
from the sides; these trees usually have small crowns and are considerably crowded on the sides.

4 Subcanopy Trees with crowns below the general level of the crown cover and receiving no direct light from above or 
from the sides.

5 Open Growth/
Isolated

Trees receiving full sunlight from above and all sides. Typically, these are single trees of the same gen-
eral height and size as other trees in the area, but where the stand is open and trees are widely sepa-
rated so dominance is difficult to determine.
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Figure 30. Crown position codes for dead trees.

Table 18. Descriptions of dead tree crown position codes.

6 Recent Snag Trees that are recently dead with bark intact. Branches and needles may also be intact.

7 Loose Bark 
Snag

Trees that have been dead several years on which the bark is partially deteriorated and fallen off; tops 
are often broken.

8 Clean Snag Trees that have been dead several years with no bark left. Usually most of the branches will be gone as 
well; tops are often broken.

9 Broken Above 
BH

Trees that have been dead a long time with no bark, extensive decay, and that are broken above BH.

10 Broken Below 
BH

Postburn trees that extended above BH preburn, but no longer do. Note: Only record data for a tree the 
first time you find it broken.

11 Dead and Down Postburn trees that stood preburn and have since fallen or been consumed. Note: Only record data for 
a tree the first time you find it down.

12 Cut Stump Postburn trees that stood preburn and has been cut as a result of fire operations. Note: Only record 
data for a tree the first time you find the stump.
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Table 19. Damage codes for overstory trees.

ABGR Abnormal growth pattern for the species of con-
cern. This category would include a range of 
physical deformities not included in the remain-
der of the damage codes.

BIRD Bird damage such as woodpecker or sapsucker 
holes.

BLIG Blight is generally defined as any plant disease 
or injury that results in general withering and 
death of the plant without rotting. Blight can result 
from a wide variety of needle, cone, and stem 
rusts, as well as canker diseases, and is often 
species-or genus-specific. Consultation with local 
plant pathologists may assist in identifying spe-
cific blight conditions.

BROK Broken top of the tree.

BROM Witches’ broom diseases are characterized by an 
abnormal cluster of small branches or twigs on a 
tree as a result of attack by fungi, viruses, dwarf 
mistletoes, or insects. Brooms caused by dwarf 
mistletoe and from yellow witches’ broom dis-
ease are common in the west.

BURL A hard, woody, often rounded outgrowth on a 
tree. This occurs naturally in some tree and 
shrub species, and is a sign of an infection or dis-
ease in other species.

CONK The knobby fruiting body of a tree fungal infection 
visible on a tree bole, such as a shelf fungus.

CROK Crooked or twisted bole for species in which this 
is uncharacteristic.

DTOP Dead top.

EPIC Epicormic sprouting, adventitious shoots arising 
from suppressed buds on the stem; often found 
on trees following thinning or partial girdling.

EPIP Epiphytes present.

FIRE Fire scar or cambial damage due to fire.
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FORK Forked top of a tree or multiple primary leaders in 
a tree crown for species in which this is unchar-
acteristic. Forks assume vertical growth and 
should be distinguished from branches, which 
assume horizontal growth.

FRST Frost crack or other frost damage.

GALL Galls found on stems, leaves or roots. Galls are 
formed by infection of the plant by bacteria or 
fungi, or by an attack by certain mites, nema-
todes, or insects, most notably wasps.

HOLW Hollowed-out trees. Repeated hot fires can burn 
through the bark and the tree’s core may then rot 
out; especially in trees with tough bark, but soft 
heartwood, e.g., sequoia, coast redwood. These 
hollowed-out trees are sometimes called “goose 
pens” because early settlers kept poultry in them.

INSE Visible insects in the tree bole or the canopy, or 
their sign, such as frass, pitch tubes or bark bee-
tle galleries.

LEAN Tree is leaning significantly. If on a slope, tree 
deviates considerably from plumb.

LICH Lichens present.

LIGT Lightning scar or other damage to the tree 
caused by lightning.

MAMM Damage caused by mammals, such as bear claw 
marks, porcupine or beaver chewings, and deer 
or elk rubbings.

MISL Mistletoe is visible in the tree (as opposed to 
signs of mistletoe, such as broom, without visible 
mistletoe).

MOSS Moss present.

OZON Ozone damage. Ozone injury is often seen in the 
form of stippling or speckling on the leaves or 
needles of trees. This discoloration varies among 
species and ranges in color from red or purple to 
yellow or brown. Susceptible species often drop 
their leaves prematurely.

ROOT Large exposed roots.

ROTT A rot of fungus other than a conk, often associ-
ated with a wound or crack in a tree.

SPAR Unusually sparse foliage for that species and 
size of tree.

SPRT Basal sprouting; new shoots arising from the root 
collar or burl.

TWIN A tree that forks below BH and has two or more 
boles. Use this code for tree species that typically 
have single boles.

UMAN Human-caused damage such as axe marks, 
embedded nails or fence wire, or vandalism.

WOND A wound to a tree that cannot be identified by 
one of the other damage codes, including 
wounds or cracks of unknown cause.

Table 19. Damage codes for overstory trees. (Continued)
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Figure 31. Measuring multiple stems forked above ground with DRC.
Measure just above the fork, and above any swells. Measurement of: A) multiple stems forked above ground, B) single stems, or stems 
forked underground.

Table 20. Guidelines to determine whether a tree is 
considered an overstory tree.

Approximate Stem Size 
(cm)

Approx. Number of 
Stems Needed to Exceed 
15.0 cm DRC

10.5 2

8.5 3

5.0 9

3.5 18

2.5 35
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Table 21. Accuracy standards for overstory tree (RS) 
variables.

Overstory Tree

DBH/DRC 15.1–50 cm + 0.5 cm

51–100 cm + 1 cm

>100 cm Not Applicable

Tree Damage Best Judgment

Crown Position Best Judgment

# of Individuals ± 5%
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Table 22. Height class codes for pole-size trees.1 A tree must be breast height (1.37 cm) or taller to be classified as pole-size.

Code Height (cm) Code Height (cm) Code Height (cm) Code Height (cm)

1
2
3
4

�

�

Not Applicable 
for Pole-size 
Trees

5
6
7
8

100.1–200
200.1–300
300.1–400
400.1–500

 9
10
11
12

500.1–600
600.1–700
700.1–800
800.1–900

13 900.1+

     1Measure height from ground level to the highest point of growth on the tree. The highest point on a bent tree would be 
down the trunk of the tree instead of at the growing apex.

Table 23. Accuracy standards for pole-size tree (RS) 
variables.

Pole Tree

DBH/DRC + 0.5 cm

Pole Height Within Class

Number of Indi-
viduals

± 5%
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Monitoring Seedling Trees

Seedling Resprout Class
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Table 24. Accuracy standards for seedling tree (RS) 
variables.

Seedling Tree

DBH <2.5 cm No Errors

Seedling Height Within Class

# of Individuals ± 5%

Table 25. Height class codes for seedling trees.1 

Code Height (cm) Code Height (cm) Code Height (cm) Code Height (cm)

1
2
3
4

0–15
15.1–30
30.1–60
60.1–100

5
6
7
8

100.1–200
200.1–300
300.1–400
400.1–500

 9
10
11
12

500.1–600
600.1–700
700.1–800
800.1–900

13 900.1+
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Figure 32. Location of fuel inventory transects.

Fuel Load Measurements
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When an Obstruction is Encountered 
Along the Fuel Transect
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Figure 33. Graphic of a go-no-go gauge.

Monitoring Dead and Downed Fuel Load
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Figure 34. Tally rules for dead and down fuel.
Count all intersections, even curved pieces. All intersections must include the central axis in order to be tallied.

Table 26. Suggested lengths of transect lines to tally fuels 
by size class.

Size Class Suggested Length

0–0.25” (0–0.62 cm) 
diameter (1 hour)

tally from 0–6 ft

0.25–1” (0.62–2.54 cm) 
diameter (10 hour)

tally from 0–6 ft

1–3” (2.54–7.62 cm) 
diameter (100 hour)

tally from 0–12 ft

>3” (>7.62 cm)
diameter (1,000 hour)

measure each log
 from 0–50 ft

Measuring Duff and Litter

7	�������������������������	�����������!	����������	��
����������������������	���������	�����������	��!	���
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Table 27. Accuracy standards for fuel (RS) variables.

Fuel Load

% Slope ± 5%

Diameter of >3” logs ± 0.5 in (1.2 cm)

Litter or Duff Depth ± 0.5 in (1.2 cm)
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Monitoring Immediate Postburn Vegetation & Fuel Characteristics
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Table 28. Burn severity coding matrix

Forests Shrublands Grasslands

Substrate (S) Vegetation (V) Substrate (S) Vegetation (V) Substrate (S) Vegetation (V)

Unburned (5) not burned not burned not burned not burned not burned not burned

Scorched (4) litter partially blackened; duff 
nearly unchanged; wood/leaf 
structures unchanged

foliage scorched and 
attached to supporting 
twigs

litter partially blackened; duff 
nearly unchanged; wood/
leaf structures unchanged

foliage scorched and 
attached to supporting 
twigs

litter partially blackened; 
duff nearly unchanged; leaf 
structures unchanged

foliage scorched

Lightly Burned 
(3)

litter charred to partially con-
sumed; upper duff layer may be 
charred but the duff layer is not 
altered over the entire depth; 
surface appears black; woody 
debris is partially burned; logs 
are scorched or blackened but 
not charred; rotten wood is 
scorched to partially burned

foliage and smaller twigs 
partially to completely 
consumed; branches 
mostly intact

litter charred to partially con-
sumed, some leaf structure 
undamaged; surface is pre-
dominately black; some gray 
ash may be present immedi-
ately postburn; charring may 
extend slightly into soil sur-
face where litter is sparse, 
otherwise soil is not altered

foliage and smaller twigs 
partially to completely 
consumed; branches 
mostly intact; less than 
60% of the shrub canopy 
is commonly consumed

litter charred to partially con-
sumed, but some plant parts 
are still discernible; charring 
may extend slightly into soil 
surface, but soil is not visibly 
altered; surface appears 
black (this soon becomes 
inconspicuous); burns may 
be spotty to uniform 
depending on the grass con-
tinuity

grasses with approximately two 
inches of stubble; foliage and smaller 
twigs of associated species partially 
to completely consumed; some plant 
parts may still be standing; bases of 
plants are not deeply burned and are 
still recognizable

Moderately 
Burned (2)

litter mostly to entirely 
consumed, leaving coarse, light 
colored ash; duff deeply 
charred, but underlying mineral 
soil is not visibly altered; woody 
debris is mostly consumed; 
logs are deeply charred, 
burned-out stump holes are 
common

foliage, twigs, and small 
stems consumed; some 
branches still present

leaf litter consumed, leaving 
coarse, light colored ash; 
duff deeply charred, but 
underlying mineral soil is not 
visibly altered; woody debris 
is mostly consumed; logs 
are deeply charred, burned-
out stump holes are com-
mon

foliage, twigs, and small 
stems consumed; some 
branches (>.6–1 cm in 
diameter) (0.25–0.50”) 
still present; 40–80% of 
the shrub canopy is com-
monly consumed.

leaf litter consumed, leaving 
coarse, light gray or white 
colored ash immediately 
after the burn; ash soon dis-
appears leaving bare min-
eral soil; charring may 
extend slightly into soil sur-
face

unburned grass stubble usually less 
than two inches tall, and mostly con-
fined to an outer ring; for other spe-
cies, foliage completely consumed, 
plant bases are burned to ground 
level and obscured in ash immedi-
ately after burning; burns tend to be 
uniform

Heavily 
Burned (1)

litter and duff completely con-
sumed, leaving fine white ash; 
mineral soil visibly altered, 
often reddish; sound logs are 
deeply charred, and rotten logs 
are completely consumed. This 
code generally applies to less 
than 10% of natural or slash 
burned areas

all plant parts consumed, 
leaving some or no 
major stems or trunks; 
any left are deeply 
charred

leaf litter completely 
consumed, leaving a fluffy 
fine white ash; all organic 
material is consumed in min-
eral soil to a depth of 1–2.5 
cm (0.5–1”), this is underlain 
by a zone of black organic 
material; colloidal structure 
of the surface mineral soil 
may be altered

all plant parts consumed 
leaving only stubs 
greater than 1 cm (0.5") 
in diameter

leaf litter completely 
consumed, leaving a fluffy 
fine white ash, this soon dis-
appears leaving bare min-
eral soil; charring extends to 
a depth of 1 cm (0.5") into 
the soil; this severity class is 
usually limited to situations 
where heavy fuel load on 
mesic sites has burned 
under dry conditions and 
low wind

no unburned grasses above the root 
crown; for other species, all plant 
parts consumed leaving some or no 
major stems or trunks, any left are 
deeply charred; this severity class is 
uncommon due to the short burnout 
time of grasses

Not 
Applicable (0)

inorganic preburn none present preburn inorganic preburn none present preburn inorganic preburn none present preburn
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Figure 35. Scorch and char height.

Scorch and Char for Pole-size Trees 
(Optional)
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Table 29. Accuracy standards for during burn and 
immediate postburn (RS) variables. 

Fire Behavior and Severity

Flame Length or Depth/ROS <10 ft ± 1 ft

>10 ft ± 5 ft

Burn Severity ± 1 Class

Scorch/Char Height <10 m ± 1 m

>10 m ± 5 m

Percent Crown Scorch ± 10%
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File Maintenance and Data Storage

Table 30. Example system for tracking plots.

Former Plot 
Name & #

Current Plot 
Name & #

Burn 
Unit

Burn 
Date(s)

Pre 01Post 01yr01 01yr02 02Post Notes

BSAME3T0401 BADSPD0401 Green 
Meadow

10/93 08/90 11/93 08/94 08/95 Tags not 
changed

FQUGA4D0921 Coyote 
Creek

8/92
9/97

7/92 10/92 7/93 8/94 10/97 Did not actually 
burn in ‘97

Offsite Data Backup
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Ensuring Data Quality
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Clean Data
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Data Analysis and Evaluation
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Data Analysis and Evaluation
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Figure 36. Four samples each with a sample size of five 
plots, and each with a mean of 100.
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Figure 37. Standard deviation is generally an average of 
the lengths of all the arrows (distances from the sample 
mean).



Chapter 6 n Data Analysis and Evaluation 123

�������������������
�
��������������
7��	��	�����	����������#��	������������������
���	��
�������#������	����������������
���
��
������
������

�'��
�����
���
������������������#����������
��������&
�����'�������4��������#��
�'�����������
�����%�9���
�
������
������#�(-�����������������'��������##������
��������	
��
���	����
������
������#�(-������5�
���&
����
��'��
��
������#��	���������������	
�����##������
��������	
��
��
������#�/--������%���
��
������������
�
��
�����#��	���
��
�����'����
��������	��#
����	
�����'�
�
���������#��	�������������
���������
�����%

3#��
�'���##�������
������������
������
�	������������
�#��	���
����������#���������	��)�����������������
�
��
�����#�	����������	���
�������
���
��������'�������
����	����������
�������
�������	
�����������
���	��
P�����������#��	����
�?%���
��
�������������	���
��
�����'�
�#��	���������	��*��������������#��	���
�������
���
#���
��������
�������8�%��	���	
����#��	��������������
�#�����������
�������
����	
�������������������
�&
������8�%��	���
������	���
�������8����	����������	���
�&
������
����������'�����������	����������
�������
�5�
�	���#�������
��
�������������������'����
��������
�����
��8�������*���� /O�%

 
��������	�����	�������
����������������#��
�����
��
�����#��
�'��
�������#��	���
����
�������8�������
�
������	���
����"��
���'�@OH��#��	���
�������
���
�����#
������	���������
��
����������#��	���������&
�
�������
���
���
����"��
���'�I2H��#��	���
�����
��
��������#
������	���������
��
�����������#��	��
��������
�������
�%

����
���
����	����
��
����������'��������	��#���������
�����;

< ��
��
�������
������#��	���
����
< 0������#�����������	���
����

�	����
��
�������������	����#
�����
�����#��
��
�����'�
�
���
�����'��	��*+!���#��
��%������
���,(@����
7������"���#����	��#����
�����
���
����	����
��
���
�����%

�����������������������	
��
���	�����������������
�)��)����������1	��	��������'��������1��	�$	*	�+��(�
���������	�)�*("��%�%���	���
��
�����'�
���������������	��
�
�����%

�)��)������������������;'��))�����'���	)	����(�����
#���"��%�%���	���������������	��	��	��	���
�����
��
�������
�����	����������
�������
��%

Example:

�	������������������������
�������	���
��
�����
��
��������	
����������(�---&	��#�����
����#�(O%2��
1%,��
���@%L�����,������������'%��	���#������	����
��
R�������
��
�������
��������I%O�R�L%@�����,%��	��
���
�'��������
���������������
��������
��8
������
����	�������������������������'���
��
��	��������
�����'�����	����	
���	����
��
����
��
�����'����#���
�	��(�---&	��#��������	���	���������%��	����
��
���
����
������#�L%@������
�����	
���	���
��
�����'����(�---&
	��#�����
��
������	���	�������������	��	��
������
�6
������	����
���#�I%O�%�3���	����"
�������	������&
���
��������
����
������'���##������#�����
�	���	���

����
�'����
��'�#�����	����
���
����#�I%O�����,%

Figure 38. Three sampling distributions (of different 
sample sizes) with the same mean, illustrate how standard 
error decreases as sample size increases.

Example:

3���	���
����
�����
������(,�����������������������
���
����	��%��	���
������������
����
�����
�����
�����
������R�������
��
������������1O%O�R�/%1H%��	�����
�&
�
�����������
����	
���#��
�'��
�������#�(,�������
������
�����
����"��
���'�@OH��#��	���
�������
���
�����#
������	���R�/%1H��#��	����������
�������
��
#������
������������
���
����"��
���'�I2H��#��	��
�
�������
��������#
������	���R�@%OH��#��	������
����
�������
��%



124 Fire Monitoring Handbook

�	������������#��	��	���
�����#��
��
�����'����������
����������
���
�������
��'����'������	�������+�&�����
&)	�
5���
��
�������
�����
�����
��
����������
�����
��������#�����
�	���	���
�������
��'������������#�
�	������
�������
���	���
�������8�%

����
������
����	��������
�
����������������
���
���������	����������
�����
:	������
��
������������
�������
����#��	�������������#�
�	���
�������
������#�������������
�����������
�����
��#���
�����
�����
��
�����'��'�������	����
��
���
������
��������	�
���
�����������#����#������%��	�����2
(	������	����1�*����
��
�����#��
����#���
��
��
����
�	��	�	
��
���
��������
�����'��#�����������	������
����
�������
�%

����
���
����	�����#�������������
���'��������	��#��&
������������;

< +�
���#��	���
����
< ��
��
��������
< �����������#��������������O-��I-�����I2H�
< ������
���
����#��	���������
�������������?��������&
�
��������
��������	��������������#��������������O-��
I-�����I2H��
����	�����������#�#���������������#�
������&�(�5��	���
���������'��	��*+!���#��
����
��
���#��������
���,,-����7������"��

�	��*+!���#��
����
���
�������#�������������
��%�*���
�	��#����
�����
���
����	�����#�������������
�������
�
���,(I����7������"��%

���������������������������������
��:�

9����
����#��	�����������
�������������'���	
���������

��������������	
�����������������	���	����	��
���������������������#�����������
��������������'�
'�����4�������������
���
����	����������
�������8��
������%��������������	���������#�����������������

�	������	��������������
���'�����	�������#������������
��������	��������������������#������
'�������������
����	���'����#��
�
���������4���������	
����������
���
,2���������������������
���,@�%

���
�������
���
��'�
�������������	��	�������������������
�����������'���
�����#�����	����
���
�����
#���������
�#��	���������/=2��	
�����
�	����	���������������
������
���
�	����	
���
������#���
��������������
�	��	��
�����������
�%

����	�	����$<���	1�)
��������������	��	���'��	
�������
������	��������
�#��������##����������
�������	�����������
��������
�	���	������4��������'���	�������
���
����	������&
����
�������8��
#�����	��������	
���������
���
��
�	����	��
�������
����������������������
���
��
������������'�'����
�
���������4��������%�C����	��
�
���#����
�������
���,(@��7������"��������#����	��
�������������������
���1I�#����������������������&
������	��
�������
����������#�������������%�)���
�	��������#�������
���������������������	�������
���
�	���
���
���	�'����������	�������
����������
�����
��8���
���
�����������'����������������4��������	
���
�	
�����#����������
���%

3#��	���
��
�����'�����	�����������
�
����
�����	���
���
����������	
���	����������
�
��
��
�����'��������������'�
�	
���������������������������%�)���
'�������������
���
������������#��	�����������
�
��
��
�����'����	��	���
�	
���	����������
�
��
��
�����'%

����
���$<���	1�)
9�����	��
�������
����������#�������
�������
������
�������
�����
�����
���	���������������������
��
������#�����'�'����
�
���������4����������
����
�
���
�
���
��������������
���	��	���'��������������
��������
�����������������	����������
������#��	
���%�*����	��
#����
�����
���
����	����������
�������8��#������&
����������
�����	
�����+������������������
���,(L�
���7������"��%

3#��	���
��
�����'�����	���	((������)����������������

������������
�
����
�����	���
�������������	
���	��
��������
�
��
��
�����'��������������'��	
�������������

Example:

�	����������
����#�����������������������';�(,-��/@-��

���,L-�����������	
�����	�
���
��
����������#�L-%�
�	�����#�������������
������"��������
��
��
����
���
����
�����'5��	���#������	�������
��O-H�����
�����'�
�	
���	����������
�������
���
���#�����������������
������'������������((O�
���/O,�����������	
%�7����&
�
�����'��'���������
����	
���	��O-H����#�������
������
�����,2-�R�(/,�����������	
%

Summarizing Results
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Detectable Change (MDC)
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Additional Statistical Concepts

Example:
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Null hypothesis is true:
A condition or threshold was not 

met or no change occurred

Null hypothesis is false:
A condition or threshold was met or a 

real change occurred

Null hypothesis rejected:
Monitoring detects a difference or 
change

Type I Error
(False-Change)

probability = "
(significance level)

Correct
(No Error)

probability = 1-"
(confidence level)

Null hypothesis accepted:
Monitoring does not detect a difference 
or change

Correct
(No Error)

probability = 1-$ (power)

Type II Error
(Missed-Change)

probability = $

Figure 39. The four possible outcomes of hypothesis testing.
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Figure 40. Influence of significance and power for three 
normally distributed populations.
A) A large difference in means between the preburn and 
postburn population results in both a high level of power and a 
low probability of Type I and Type II errors. This is ideal. B) A 
smaller difference in means results in low power with a higher 
probability of Type II error. C) Using a higher level of significance 
substantially increases the power.
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Figure 41. Steps in interpreting the results of a change over time statistical test.
Modified from Elzinga and others 1998.
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The Evaluation Process
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FMH-1 Onsite Weather Data Sheet

FMH-1A Alternate Onsite Weather Data Sheet

FMH-2 Fire Behavior–weather Data Sheet

FMH-2A Alternate Fire Behavior–Weather Data Sheet

FMH-3 Smoke Monitoring Data Sheet

FMH-3A Alternate Smoke Monitoring Data Sheet

FMH-4 Monitoring Type Description Sheet

FMH-5 Plot Location Data Sheet

FMH-6 Species Code List

FMH-7 Forest Plot Data Sheet
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FMH-10 Seedling Tree Data Sheet
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FMH-11 Full Plot Tree Map

FMH-12 Quarter Plot Tree Map
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FMH-15 50 Meter Transect Data Sheet
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FMH-18 Herbaceous Density Data Sheet
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FMH-24 Quality Control Checklist

FMH-25 Plot Maintenance Log

FMH-26 Data Analysis Record

A
Monitoring Data Sheets
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Park/Unit 4-Character Alpha Code:                      

FMH-1 ONSITE WEATHER DATA SHEET                    Page           of             

Plot ID:                                                   

Burn Status (Indicate number of times treated, e.g., 01 Burn, 02 Burn, etc.): _______-Burn

Burn Unit/Fire Name–Number:                                                                   Recorder(s):                                                              

Circle Units for: Wind Speed (mph, m/s) Dry Bulb Temperature (°F, °C)

Obs.
Date

Obs.
Time

Wind
Speed

Wind
Dir.

D. B.
(°)

R. H.
(%) Location / Comments

Date Entered:        /        /       FMH-1



Park/Unit 4-Character Alpha Code:                                

FMH-1A ALTERNATE ONSITE WEATHER DATA SHEET                                     Page             of             

Plot ID:                                                   Burn Status (Indicate number of times treated, e.g., 01 Burn, 02 Burn, etc.): _______-Burn

Burn Unit/Fire Name–Number:                                                                      Recorder(s):                                                                                                         

Circle Units for:  Wind Speed (mph, m/s) Dry Bulb Temperature (°F, °C)

Date Time Location Elevation Aspect *State of 
WX

Temperature
RH Wind 

Speed
Wind 

Direction **CommentsDry 
Bulb

Wet 
Bulb

Codes State of the Weather: 0-clear, <10% cloud cover 1-10–50% cloud cover **Comments include:

2-broken clouds, 60–90% cloud cover 4-fog 6-rain 8-showers - ppt amount/duration

3-overcast, 100% cloud cover 5-drizzle or mist 7-snow or sleet 9-thunder-
storm - erratic winds

FMH-1A                                                                                                                       Date Entered:        /        /       



Park/Unit 4-Character Alpha Code:                      

FMH-2 FIRE BEHAVIOR–WEATHER DATA SHEET            Page ____ of ____

Plot ID:                                                                         Date:        /        /       

Burn Status (Indicate number of times treated, e.g., 01 Burn, 02 Burn, etc.): _______-Burn

Burn Unit/Fire Name–Number:                                                      Recorder(s):                                                       

Circle Units (below) for: Temperature, Wind Speed, ROS, Flame Length and Flame Depth

Location

Photo Number(s)

Fuel Model 

Observation Time 

Elevation

Aspect (azimuth)*

Air Temperature (°F, °C)

Relative Humidity (%) 

Wind Speed (mph, m/s)

Wind Direction 

1-hr TLFM* 

10-hr TLFM

Duff Moisture

Shading/Cloud Cover (%)

Slope of Hill (%)* 

Fire Spread Direction 
(B/H/F)

ROS
interval (ft, in, m)

time (min, sec, hr)

ROS (ch/hr, m/s)

Flame Length (ft, in, m)

Flame Depth (ft, in, m)

* These can be measured postburn or calculated.

Date Entered:        /        /       FMH-2



Park/Unit 4-Character Alpha Code:                                

FMH-2A ALTERNATE BEHAVIOR–WEATHER DATA SHEET                                   Page             of             

Plot ID:                                                   Burn Status (Indicate number of times treated, e.g., 01 Burn, 02 Burn, etc.): _______-Burn

Burn Unit/Fire Name–Number:                                                                      Recorder(s):                                                                                                         

Date Time Location *Spread 
Direction *ROS *FL *FD Fuel 

Model % Shading % Slope 1-hr TLFM *Comments

*Spread direction: H-heading; B-backing; F-flanking *Comments include:

*Rate of Spread (ROS): (ch/hr, m/s) (Circle One) • unusual fire behavior

*Flame Length (FL): (ft, in, m) (Circle One) • 10-hr TLFM, duff moisture

*Flame Depth (FD): (ft, in, m) (Circle One) • photo #

Date Entered:        /        /       FMH-2A



Park/Unit 4-Character Alpha Code:                      

FMH-3 SMOKE MONITORING DATA SHEET                                   Page ____ of ____

Plot ID:                                                                                                                        Date:        /        /       

Burn Status (Indicate number of times treated, e.g., 01 Burn, 02 Burn, etc.): _______-Burn

Burn Unit/Fire Name–Number:                                                                 Recorder(s):                                                                                                  

Monitoring
Variable (RS)

Recommended
Thresholds

Fireline Visibility/CO 
(Feet/Meters)

Visibility <100’
Exposure NTE 2 h

Highway Visibility 
(Feet/Meters)

Visibility Downwind 
(Miles/Kilometers)

Pop.
0–5 K
5 K–50 K
>50 K

Min. Dist.
3–5 miles
5–7 miles
7–9 miles

Mixing Height (Feet/
Meters)

Maintain 1500’. Do not vio-
late for more than 3 h or 
past 3:00 PM.

Transport Wind 
Speed (mph–m/s)

5–7 mph at mixing height. 
Do not violate for more than 
3 h or past 3:00 PM.

Surface Wind Speed 
(mph–m/s)
(Specify Frequency)

1–3 mph-Day
3–5 mph-Night
No violations over 1 h

Complaints
(Number)

Consult local Air Quality 
Control District Regs.  Do 
Not exceed 5/treatment

CO Exposure
(ppm or duration)

Discretion of PBB. Refer to 
park FMP or PBP.

OTHER 1. Total Emissions Production (Tons/Acre or kg/ha):             Fuel Load Reduction (Total):                     

2. Preburn Fuel Load Estimate (See PBP):            Postburn Fuel Load Calculation

3. Particulates (Amount/duration)—If Applicable: � =            (Specify Cycle)

4. Other Monitor Observations:

Date Entered:        /        /       FMH-3



Park/Unit 4-Character Alpha Code:                                

FMH-3 PREDICTING EMISSIONS FROM PRESCRIBED FIRES

1. List all FUEL COMPONENTS in (a).
2. Estimate preburn FUEL LOAD of each component in (b).
3. Estimate percent CONSUMPTION of components in (c).
4. Multiply FUEL LOAD (b) by percent CONSUMPTION (c) to get CONSUMPTION, TONS PER ACRE (d).
5. Sum column (d) and place result in (e), TOTAL CONSUMPTION.
6. Find EMISSION FACTOR in TABLE below for PM10 (or other pollutant of choice). Place result in (f).
7. Multiply TOTAL CONSUMPTION (e) by EMISSION FACTOR (f) to get EMISSIONS.  Multiply by acres burned if you want total.

(a) Fuel
Components

b) Fuel Load
(Tons/Acre) × (c) Consumption,

Percent = (d) Consumption
(Tons/Acre)

+

+

+

+

+

+

Emission Factors (Pounds/Ton)* = (e) Total Consumption

Fuel Component PM2.5 PM10 PM CO × (f) Emission Factor

Hardwood 22 24 36 224 = (g) Emission

Chaparral 16 18 30 124

Sagebrush 18 30 124

Long-needled conifers 60 70 326

Short-needled conifers 26 34 350

Grassland 20 20 150

Palmetto-gallberry 30 32 250

*These emission factors, derived from the RX-450 training manual, are averages and can vary by as much as 50 percent depending on fuel and fire conditions.  Use 
these values for general planning purposes only.



Park/Unit 4-Character Alpha Code:                      

FMH-3A ALTERNATE SMOKE MONITORING DATA SHEET                          Page ____ of ____

Plot ID:                                                                                                                        Date:        /        /       

Burn Status (Indicate number of times treated, e.g., 01 Burn, 02 Burn, etc.): _______-Burn

Burn Unit/Fire Name–Number:                                                                   Recorder(s):                                                       

Date Time Observer Location and 
Elevation

Elevation of 
Smoke
Column 
above 

Ground

Smoke
Column 

Direction

Approx.
Elevation Smoke 
Inversion Layer 
above Ground

Fireline 
Visibility

Roadway 
Visibility

Which Illustration (See Back) 
Best Describes the Smoke

Column (Circle One)

1 - 2 - 3

1 - 2 - 3

1 - 2 - 3

1 - 2 - 3

1 - 2 - 3

1 - 2 - 3

1 - 2 - 3

1 - 2 - 3

1 - 2 - 3

1 - 2 - 3

1 - 2 - 3

1 - 2 - 3

1 - 2 - 3

1 - 2 - 3

1 - 2 - 3

1 - 2 - 3

Date Entered:        /        /       FMH-3A



Park/Unit 4-Character Alpha Code:                                
1 2 3

• Clouds grow vertically and smoke rises to 
great heights

• Cumulus type clouds
• Upward and downward currents gusty 

winds
• Good visibility
• Dust whirls

• Clouds in layers, no vertical motion
• Stratus type clouds
• Smoke column drifts apart after limited rise
• Poor visibility in lower levels due to accumu-

lation of haze and smoke
• Fog layers
• Steady winds

• Smoke column is not observable because 
of nighttime conditions or observer’s loca-
tion is in smoke



Park/Unit 4-Character Alpha Code:                      

FMH-4 MONITORING TYPE DESCRIPTION SHEET

Monitoring Type Code: ________________________ Date Described:       /      /     

Monitoring Type Name:                                                 

FGDC Association(s):                                                                                                                                        

Preparer(s) (FEMO/RMS/FMO):                                                                                                                         

Burn Prescription (including  other   treatments):                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

Management Objective(s):                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

Monitoring Objective(s):                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

Objective Variable(s):                                                                                                                                                                                                                                                                                                
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

Physical Description:                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

Biological Description:                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

Rejection Criteria:                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

Notes:                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

Date Entered:        /        /       FMH-4



FMH-4 PLOT PROTOCOLS

GENERAL PROTOCOLS (Circle One) (Circle One)

Preburn

Control Treatment Plots (Opt) Y N Herb Height (Opt) Y N

Herbaceous Density (Opt) Y N Abbreviated Tags (Opt) Y N

OP/Origin Buried (Opt) Y N Herb. Fuel Load (Opt) Y N

Voucher Specimens (Opt) Y N Brush Fuel Load (Opt) Y N

Count Dead Branches of Living Plants as Dead (Opt) Y N

Width Sample Area Species Not Intercepted but Seen in Vicinity of Herbaceous 
Transect(s):

Length/Width Sample Area for
Shrubs: Stakes Installed:

Herbaceous Frame Dimensions:

Herbaceous Density Data Collected At:

Burn Duff Moisture (Opt) Y N Flame Depth (Opt) Y N

Postburn
100 Pt. Burn Severity (Opt) Y N Herb. Fuel Load (Opt) Y N

Herbaceous/Shrub Data (Opt): FMH- 15/16/17/18

FOREST PLOT PROTOCOLS (Circle One) (Circle One)

Overstory 
(>15 cm)

Live Tree Damage (Opt) Y N Live Crown Position (Opt) Y N

Dead Tree Damage (Opt) Y N Dead Crown Position (Opt) Y N

Record DBH Year-1 (Opt) Y N

Length/Width of Sample Area: Quarters Sampled:  Subset w Q1 w Q2 w Q3 w Q4

Pole-size 
(>2.5<15)

Height (Opt) Y N Poles Tagged (Opt) Y N

Record DBH Year-1 (Opt) Y N Dead Pole Height (Opt) Y N

Length/Width of Sample Area: Quarters Sampled:  Subset w Q1 w Q2 w Q3 w Q4

Seedling 
(<2.5 cm)

Height (Opt) Y N Seedlings Mapped (Opt) Y N

Dead Seedlings (Opt) Y N Dead Seedling Height (Opt) Y N

Length/Width of Sample Area: Quarters Sampled:  Subset w Q1 w Q2 w Q3 w Q4

Fuel Load Sampling Plane Lengths:___ 1 hr w ___ 10 hr w ___ 100 hr w ___ 1,000 hr-s w ___ 1,000 hr-r

Herbaceous Cover Data Collected at: Q4–Q1 w Q3–Q2 w 0P–50P w Q4–30m

Postburn Char Height (Opt) Y N Poles in Assessment (Opt) Y N

Collect Severity Along:  Fuel Transects w Herbaceous Transects

(Opt) = Optional

FMH-4



Park/Unit 4-Character Alpha Code:                      

Location Information Determined by (Circle One): Map & Compass   /  GPS

If determined by GPS: Datum used:                                                                     (Circle One) PDOP/EHE:               

Fire  History  of  the  Plot  (including  the date  of  the  last  known  fire):                                                                                                                                                                                                                                                                       
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

1. Road  and  trail  used  to  travel  to  the  plot:                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

2. True compass bearing at point where road/trail is left to hike to plot: _____°

3. Describe the route to the plot; include or attach a hand drawn map illustrating these directions, 
including the plot layout; plot reference stake and other significant features.  In addition, attach a 
topo, orthophoto, and/or trail map.

4. Describe reference feature: _________________________________________________________

5. True compass bearing from plot reference feature to plot reference stake: _________°

6. Distance from reference feature to reference stake: __________m

7. Problems, comments, notes:                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

FMH-5 PLOT LOCATION DATA SHEET

Plot ID:                                       B / C (Circle One)                                            Date:          /           /         

Burn Unit:                                                                    Recorder(s):                                                         

Topo Quad:                                                   Transect Azimuth:                                           Declination:                  

UTM ZONE:               Lat:                     Section:                Slope (%) along Transect Azimuth:                

UTMN:                    Long:                   Township:             Slope (%) of Hillside:                    

UTME:                    Range:                 Aspect:                    Elevation:                         

Date Entered:        /        /       FMH-5



FMH-5A HISTORY OF SITE VISITS

Plot ID:                                            B / C (Circle One)    Burn Unit:                                                  

Date
Burn

Status Purpose Comments

FMH-5A                                Date Entered:        /        /       



Park/Unit 4-Character Alpha Code:                      

FMH-6 SPECIES CODE LIST             Page         of         

Use this form to record unknowns and official species codes.  Tip: Place an asterisk next to each spe-
cies you voucher.

Species 
Code

Life 
Form Genus/Species (spell out full name)

Native
(Circle 
One)

Annual/ 
Biennial/ 
Perennial

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Life Forms:

A - Fern or Fern Ally G - Grass R - Grass-like T - Tree * - Substrate

F - Forb N - Non-vascular S - Shrub U - Subshrub V - Vine

Date Entered:        /        /       FMH-6



Date: Plot ID: Collected by: Coll. #

Species:

(Common Name)

Family:

Description: ann/bien/per       Life form:               ht.:
flr. color:                               other:
fruit type:

Habitat:

Topo Quad:                                                     Assoc. sp.:

Location (UTM, lat/long):                                      Elev.                     Slope                  Aspect

Comments:

Date: Plot ID: Collected by: Coll. #

Species:

(Common Name)

Family:

Description: ann/bien/per       Life form:               ht.:
flr. color:                               other:
fruit type:

Habitat:

Topo Quad:                                                     Assoc. sp.:

Location (UTM, lat/long):                                      Elev.                     Slope                  Aspect

Comments:

Date: Plot ID: Collected by: Coll. #

Species:

(Common Name)

Family:

Description: ann/bien/per       Life form:               ht.:
flr. color:                               other:
fruit type:

Habitat:

Topo Quad:                                                     Assoc. sp.:

Location (UTM, lat/long):                                      Elev.                     Slope                  Aspect

Comments:

Date: Plot ID: Collected by: Coll. #

Species:

(Common Name)

Family:

Description: ann/bien/per       Life form:               ht.:
flr. color:                               other:
fruit type:

Habitat:

Topo Quad:                                                     Assoc. sp.:

Location (UTM, lat/long):                                      Elev.                     Slope                  Aspect

Comments:



Park/Unit 4-Character Alpha Code:                      

FMH-7 FOREST PLOT DATA SHEET

Plot ID:                                                        B / C (Circle One)        Date:          /         /         

Burn Unit:                                                                Recorders:                                                                     

Burn Status:Circle one and indicate number of times treated, e.g., 01-yr01, 02-yr01)

00-PRE           Post         -yr01       -yr02       -yr05       -yr10       -yr20Other:       -yr       ;        -mo      

Sampling 
Areas:

Overstory:           m2 in Q          Pole:           m2 in Q            Seedling:           m2 in Q         

Shrub:            m2 along Q4–Q1 w Q3–Q2 w 0P–50P w Q4–30m 

Shade in the sampling areas for each tree class and for the shrub sampling area(s) on the 
plot layout above.

Photo Subject Order Fuel Load Transects

 1. 0P Í Origin  6. Q2 Í Q3      Azimuth Slope

 2. Q4 Í Q1   7. P2 Í Origin        1 

 3. P1 Í Origin 8. Q3 Í Q2 2

 4. Q1 Í Q4      9. Origin Í REF 3

 5. 50P Í Origin 10. REF Í Origin 4

Record photo documentation data for each visit 
on FMH-23, Photographic Record Sheet

Draw in fuel load transect lines on the plot layout 
above.

Date Entered:        /        /       FMH-7





Park/Unit 4-Character Alpha Code:                      

Record: quarter (Qtr), tag #, species by code (Spp), DBH in centimeters, live/dead, crown position code 
(CPC, Optional), damage code (Damage, Optional), and provide any helpful comments for data analysts 
or future monitors (Comments).

FMH-8 OVERSTORY TAGGED TREE DATA SHEET Page        of       

Plot ID:                                                        B / C (Circle One)           Date:          /         /         

Burn Unit:                                                                   Recorders:                                                                        

Burn Status:Circle one and indicate number of times treated, e.g., 01-yr01, 02-yr01)

00-PRE           Post         -yr01       -yr02       -yr05       -yr10       -yr20Other:       -yr       ;        -mo      

Qtr Tag Spp DBH 
(cm) Live CPC Damage (codes below) Comments

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Crown Position Codes (CPC) Note: codes 10–12 are only used postburn, e.g., 01-yr01, 01-yr02, etc., and only used once:

1 Dominant 2 Co-dominant 3 Intermediate 4 Subcanopy

5 Open Growth 6 Recent Snag 7 Loose Bark Snag 8 Clean Snag

9 Broken above DBH 10 Broken below DBH 11 Dead and down 12 Cut Stump

Damage Codes:
ABGR—Abnormal 
Growth

CONK—Large Shelf 
Fungus

FIRE—Fire Scar/Cam-
bial Damage

INSE—Insects/Their 
Sign

MISL—Mistletoe SPAR—Unusually Sparse 
Foliage

BIRD—e.g., SapsuckerCROK—Crooked Bole FORK—Forked Top LEAN—Leaning Tree MOSS—Moss SPRT—Sprouts at Base

BLIG—Blight DTOP—Dead Top FRST—Frost Crack LICH—Lichen OZON—Ozone TWIN—Twin–below DBH

BROK—Broken Top EPIC—Sprouts from 
Bole/limbs

GALL—Galls LIGT—Lightning ScarROOT—Large Exposed 
Roots

UMAN—Human-caused 
Damage

BROM—Witches 
Broom

EPIP—Epiphytes HOLW—Hollowed-out MAMM—Mammal 
Damage

ROTT—Rot/Fungus 
Other than Conk

WOND—Wound–cracks

BURL—Burl

Date Entered:        /        /       FMH-8



Qtr Tag Spp DBH 
(cm) Live CPC Damage Comments

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

Y N

FMH-8



Park/Unit 4-Character Alpha Code:                      

Record: quarter (if other than Q1), tag # (Optional), species by code (Spp), DBH in centimeters, live/
dead, and height by code (Hgt, Optional).

Height Class Codes (height1 in centimeters)

     1Height is measured from the ground level to the highest point of growth on the tree.  A bent tree can have its highest point 
below the growing apex.

FMH-9 POLE-SIZE TREE DATA SHEET Page        of       

Plot ID:                                                        B / C (Circle One)           Date:          /         /         

Burn Unit:                                                                   Recorders:                                                                        

Burn Status:Circle one and indicate number of times treated, e.g., 01-yr01, 02-yr01)

00-PRE           Post         -yr01       -yr02       -yr05       -yr10       -yr20Other:       -yr       ;        -mo      

Qtr Tag or 
Map# Spp DBH 

(cm) Live Hgt 
Code Qtr Tag or 

Map# Spp DBH 
(cm) Live Hgt 

Code

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

1
2
3
4

↑

↓

Not Applicable 
for Pole-size 
Trees

5
6
7
8

100.1–200
200.1–300
300.1–400
400.1–500

 9
10
11
12

500.1–600
600.1–700
700.1–800
800.1–900

13 900.1+

Date Entered:        /        /       FMH-9



Qtr Tag or 
Map# Spp DBH 

(cm) Live Hgt 
Code Qtr Tag or 

Map# Spp DBH 
(cm) Live Hgt 

Code

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

FMH-9



Park/Unit 4-Character Alpha Code:                      

Record: map number (Map#, Optional), species code (Spp), live/dead, height by class (Hgt, Optional), 
resprout (Rsprt), and # by species and height class (Tally/Num).

Area Sampled:                                       in Quarter(s):                                  

     1Height is measured from the ground level to the highest point of growth on the tree.  A bent tree can have its 
highest point below the growing apex.

FMH-10 SEEDLING TREE DATA SHEET Page        of       

Plot ID:                                                        B / C (Circle One)           Date:          /         /         

Burn Unit:                                                                   Recorders:                                                                        

Burn Status:Circle one and indicate number of times treated, e.g., 01-yr01, 02-yr01)

00-PRE           Post         -yr01       -yr02       -yr05       -yr10       -yr20Other:       -yr       ;        -mo      

Map# Spp Live Hgt 
Code Rsprt Tally/Num Map# Spp Live Hgt 

Code Rsprt Tally/Num

Y N Y N Y N Y N

Y N Y N Y N Y N

Y N Y N Y N Y N

Y N Y N Y N Y N

Y N Y N Y N Y N

Y N Y N Y N Y N

Y N Y N Y N Y N

Y N Y N Y N Y N

Y N Y N Y N Y N

Y N Y N Y N Y N

Y N Y N Y N Y N

Y N Y N Y N Y N

Y N Y N Y N Y N

Y N Y N Y N Y N

Y N Y N Y N Y N

Y N Y N Y N Y N

Y N Y N Y N Y N

Y N Y N Y N Y N

Y N Y N Y N Y N

Y N Y N Y N Y N

Height Class Codes (height1 in centimeters)

1
2
3
4

0–15
15.1–30
30.1–60
60.1–100

5
6
7
8

100.1–200
200.1–300
300.1–400
400.1–500

 9
10
11
12

500.1–600
600.1–700
700.1–800
800.1–900

13 900.1+

Date Entered:        /        /       FMH-10



Park/Unit 4-Character Alpha Code:                      

Record: map number (Map#, Optional), species code (Spp), live/dead, height by class (Hgt, Optional), 
resprout (Rsprt), and # by species and height class (Tally/Num).

Area Sampled:                                       in Quarter(s):                                  

     1Height is measured from the ground level to the highest point of growth on the tree.  A bent tree can have its 
highest point below the growing apex.

FMH-10A ALTERNATE SEEDLING TREE DATA SHEET Page        of       

Plot ID:                                                        B / C (Circle One)           Date:          /         /         

Burn Unit:                                                                   Recorders:                                                                        

Burn Status:Circle one and indicate number of times treated, e.g., 01-yr01, 02-yr01)

00-PRE           Post         -yr01       -yr02       -yr05       -yr10       -yr20Other:       -yr       ;        -mo      

Map#    Spp  Live Hgt 
Code Rsprt Num Tally

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Height Class Codes (height1 in centimeters)

1
2
3
4

0–15
15.1–30
30.1–60
60.1–100

5
6
7
8

100.1–200
200.1–300
300.1–400
400.1–500

 9
10
11
12

500.1–600
600.1–700
700.1–800
800.1–900

13 900.1+

FMH-10A                                Date Entered:        /        /       



Park/Unit 4-Character Alpha Code:                       

FMH-11 FULL PLOT TREE MAP

Plot ID:                                                        B/C (Circle One)        Date:          /         /         

Burn Unit:                                                                Recorders:                                                                     

Burn Status:Circle one and indicate number of times treated, e.g., 01-yr01, 02-yr01)

00-PRE           Post         -yr01       -yr02       -yr05       -yr10       -yr20  Other:       -yr       ;        -mo      

Tree Class 50 m 0 m 5 m 10 m 15 m 20 m

(Circle One)

Overstory 45 m

Pole

40 m 4A

Seedling Q 1 Q 2

35 m

30 m 3A

25m
(P1) P2

20 m 2A

15 m

Q 4 Q 3

10 m 1A

5 m

0 m

FMH-11



FMH-12 QUARTER PLOT TREE MAP

Plot ID:                                                        B/C (Circle One)        Date:          /         /         

Burn Unit:                                                                Recorders:                                                                     

Burn Status:Circle one and indicate number of times treated, e.g., 01-yr01, 02-yr01)

00-PRE           Post         -yr01       -yr02       -yr05       -yr10       -yr20  Other:       -yr       ;        -mo      

Tree Class         m 0 m 5 m 10 m

(Circle One)

Overstory

        m         m

Pole

Seedling

        m         m

        m         m

        m         m

25m 25m

Park/Unit 4-Character Alpha Code:                       

FMH-12



Park/Unit 4-Character Alpha Code:                       

FMH-13 ALTERNATE TREE MAP

Plot ID:                                                        B/C (Circle One)        Date:          /         /         

Burn Unit:                                                                Recorders:                                                                     

Burn Status:Circle one and indicate number of times treated, e.g., 01-yr01, 02-yr01)

00-PRE           Post         -yr01       -yr02       -yr05       -yr10       -yr20  Other:       -yr       ;        -mo      

Tree Class         m
       m        m        m

(Circle One)

Overstory
       m

Pole

Seedling

       m

       m

       m

       m 

FMH-13



FMH-14 50 m2 TREE MAP

Plot ID:                                                        B/C (Circle One)        Date:          /         /         

Burn Unit:                                                                Recorders:                                                                     

Burn Status:Circle one and indicate number of times treated, e.g., 01-yr01, 02-yr01)

00-PRE           Post         -yr01       -yr02       -yr05       -yr10       -yr20  Other:       -yr       ;        -mo      

Tree Class
(P1)

0 m

25 m 27.5 m 30 m

(Circle One)

Overstory 2.5 m

Pole

5 mSeedling

7.5 m

10 m

(Origin) 30 m (3A)

Park/Unit 4-Character Alpha Code:                       

FMH-14



Park/Unit 4-Character Alpha Code:                       

FMH-15 50 m TRANSECT DATA SHEET

Plot ID:                                                        B/C (Circle One)           Date:          /         /         

Burn Unit:                                                                   Recorders:                                                                        

Burn Status:Circle one and indicate number of times treated, e.g., 01-yr01, 02-yr01)

00-PRE           Post         -yr01       -yr02       -yr05       -yr10       -yr20Other:       -yr       ;        -mo      

Phenological Stage:                                                                (Circle One) Q4–Q1 w Q3–Q2 w 0P–50P
Pnt Tape Hgt (m) Spp; Species or Substrate Codes (tallest to lowest)
1 0.3

2 0.6

3 0.9

4 1.2

5 1.5

6 1.8

7 2.1

8 2.4

9 2.7

10 3.0

11 3.3

12 3.6

13 3.9

14 4.2

15 4.5

16 4.8

17 5.1

18 5.4

19 5.7

20 6.0

21 6.3

22 6.6

23 6.9

24 7.2

25 7.5

26 7.8

27 8.1

28 8.4

29 8.7

30 9.0

31 9.3

32 9.6

33 9.9

34 10.2

35 10.5

36 10.8

37 11.1

Date Entered:        /        /       FMH-15



Plot ID:                                          Date:         /         /            (Circle One) Q4–Q1 • Q3–Q2 • 0P–50P

38 11.4

39 11.7

40 12.0

41 12.3

42 12.6

43 12.9

44 13.2

45 13.5

46 13.8

47 14.1

48 14.4

49 14.7

50 15.0

51 15.3

52 15.6

53 15.9

54 16.2

55 16.5

56 16.8

57 17.1

58 17.4

59 17.7

60 18.0

61 18.3

62 18.6

63 18.9

64 19.2

65 19.5

66 19.8

67 20.1

68 20.4

69 20.7

70 21.0

71 21.3

72 21.6

73 21.9

74 22.2

75 22.5

76 22.8

77 23.1

78 23.4

79 23.7

80 24.0

81 24.3

Pnt Tape Hgt (m) Spp; Species or Substrate Codes (tallest to lowest)

FMH-15



Plot ID:                                          Date:         /         /            (Circle One) Q4–Q1 • Q3–Q2 • 0P–50P

82 24.6

83 24.9

84 25.2

85 25.5

86 25.8

87 26.1

88 26.4

89 26.7

90 27.0

91 27.3

92 27.6

93 27.9

94 28.2

95 28.5

96 28.8

97 29.1

98 29.4

99 29.7

100 30.0

101 30.3

102 30.6

103 30.9

104 31.2

105 31.5

106 31.8

107 32.1

108 32.4

109 32.7

110 33.0

111 33.3

112 33.6

113 33.9

114 34.2

115 34.5

116 34.8

117 35.1

118 35.4

119 35.7

120 36.0

121 36.3

122 36.6

123 36.9

124 37.2

125 37.5

Pnt Tape Hgt (m) Spp; Species or Substrate Codes (tallest to lowest)

FMH-15



126 37.8

127 38.1

128 38.4

129 38.7

130 39.0

131 39.3

132 39.6

133 39.9

134 40.2

135 40.5

136 40.8

137 41.1

138 41.4

139 41.7

140 42.0

141 42.3

142 42.6

143 42.9

144 43.2

145 43.5

146 43.8

147 44.1

148 44.4

149 44.7

150 45.0

151 45.3

152 45.6

153 45.9

154 46.2

155 46.5

156 46.8

157 47.1

158 47.4

159 47.7

160 48.0

161 48.3

162 48.6

163 48.9

164 49.2

165 49.5

166 49.8

Species observed within ___ m of either side of the transect but not intercepted:

Pnt Tape Hgt (m) Spp; Species or Substrate Codes (tallest to lowest)

FMH-15



Park/Unit 4-Character Alpha Code:                       

FMH-16 30 m TRANSECT DATA SHEET

Plot ID:                                                        B/C (Circle One)           Date:          /         /         

Burn Unit:                                                                   Recorders:                                                                        

Burn Status:Circle one and indicate number of times treated, e.g., 01-yr01, 02-yr01)

00-PRE           Post         -yr01       -yr02       -yr05       -yr10       -yr20Other:       -yr       ;        -mo      

Phenological Stage:                                                                (Circle One) Q4–30m  w  0P–30P
Pnt Tape Hgt (m) Spp; Species or Substrate Codes (tallest to lowest)
1 0.3
2 0.6
3 0.9
4 1.2
5 1.5
6 1.8
7 2.1
8 2.4
9 2.7
10 3.0
11 3.3
12 3.6
13 3.9
14 4.2
15 4.5
16 4.8
17 5.1
18 5.4
19 5.7
20 6.0
21 6.3
22 6.6
23 6.9
24 7.2
25 7.5
26 7.8
27 8.1
28 8.4
29 8.7
30 9.0
31 9.3
32 9.6
33 9.9
34 10.2
35 10.5
36 10.8
37 11.1
38 11.4
39 11.7
40 12.0
41 12.3
42 12.6
43 12.9
44 13.2
45 13.5
46 13.8
47 14.1

Date Entered:        /        /       FMH-16



48 14.4
49 14.7
50 15.0
51 15.3
52 15.6
53 15.9
54 16.2
55 16.5
56 16.8
57 17.1
58 17.4
59 17.7
60 18.0
61 18.3
62 18.6
63 18.9
64 19.2
65 19.5
66 19.8
67 20.1
68 20.4
69 20.7
70 21.0
71 21.3
72 21.6
73 21.9
74 22.2
75 22.5
76 22.8
77 23.1
78 23.4
79 23.7
80 24.0
81 24.3
82 24.6
83 24.9
84 25.2
85 25.5
86 25.8
87 26.1
88 26.4
89 26.7
90 27.0
91 27.3
92 27.6
93 27.9
94 28.2
95 28.5
96 28.8
97 29.1
98 29.4
99 29.7
100 30.0

Species observed within ___ m of either side of the transect but not intercepted:

Pnt Tape Hgt (m) Spp; Species or Substrate Codes (tallest to lowest)

FMH-16



Park/Unit 4-Character Alpha Code:                       

Transect: Q4–Q1  w  Q3–Q2  w  0P–50P  w  Q4–30m  w  0P–30P (Circle One)

For living and dead plants within the transect, count each individual having >50% of its rooted base in 
the belt. The optional interval field (Int) can be used to divide the belt into subunits to facilitate species 
counts. Record Age Class (Age) code (see below).

Belt Width:         m  Length:         m (Brush Plots Only) Side of Transect Monitored (facing 30P):

FMH-17 SHRUB DENSITY DATA SHEET Page        of       

Plot ID:                                                        B / C (Circle One)           Date:          /         /         

Burn Unit:                                                                   Recorders:                                                                        

Burn Status:Circle one and indicate number of times treated, e.g., 01-yr01, 02-yr01)

00-PRE           Post         -yr01       -yr02       -yr05       -yr10       -yr20Other:       -yr       ;        -mo      

Int Spp Age Live Num / Tally Int Spp Age Live Num / Tally

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Age Class Codes:      I = Immature–Seedling      R = Resprout       M = Mature–Adult

Date Entered:        /        /       FMH-17



Park/Unit 4-Character Alpha Code:                       

Transect: Q4–Q1  w  Q3–Q2  w  0P–50P  w  Q4–30m  w  0P–30P (Circle One)

For living and dead plants within the transect, count each individual having >50% of its rooted base in 
the belt. The optional interval field (Int) can be used to divide the belt into subunits to facilitate species 
counts. Record Age Class (Age) code (see below).

Belt Width:         m  Length:         m  (Brush Plots Only) Side of Transect Monitored (facing 30P):

Age Class Codes:    I = Immature–Seedling      R = Resprout      M = Mature–Adult

FMH-17A ALTERNATE SHRUB DENSITY DATA SHEET Page        of       

Plot ID:                                                        B / C (Circle One)           Date:          /         /         

Burn Unit:                                                                   Recorders:                                                                        

Burn Status:Circle one and indicate number of times treated, e.g., 01-yr01, 02-yr01)

00-PRE           Post         -yr01       -yr02       -yr05       -yr10       -yr20Other:       -yr       ;        -mo      

Int Spp Age Live Num Tally

 Y  N 

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

Y  N

FMH-17A                                 Date Entered:        /        /       



Park/Unit 4-Character Alpha Code:                       

Transect: Q4–Q1  w  Q3–Q2  w  0P–50P  w  Q4–30m  w  0P–30P (Circle One)

For living and dead plants within the transect, count each individual having >50% of its rooted base in 
the sampling area.

Frame Size:                  m2(Brush Plots Only) Side of Transect Monitored (facing 30P):        

FMH-18 HERBACEOUS DENSITY DATA SHEET Page        of       

Plot ID:                                                        B / C (Circle One)           Date:          /         /         

Burn Unit:                                                                   Recorders:                                                                        

Burn Status:Circle one and indicate number of times treated, e.g., 01-yr01, 02-yr01)

00-PRE           Post         -yr01       -yr02       -yr05       -yr10       -yr20Other:       -yr       ;        -mo      

Frame # Spp Live Num Frame # Spp Live Num

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Date Entered:        /        /       FMH-18



Frame # Spp Live Num Frame # Spp Live Num

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

Y N Y N

FMH-18



Park/Unit 4-Character Alpha Code:                       

Transect lengths, in feet: 0-0.25:             0.25-1:             1-3:             3+s:             3+r:             

FMH-19 FOREST PLOT FUELS INVENTORY DATA SHEET Page        of       

Plot ID:                                                        B / C (Circle One)           Date:          /         /         

Burn Unit:                                                                   Recorders:                                                                        

Burn Status:Circle one and indicate number of times treated, e.g., 01-yr01, 02-yr01)

00-PRE           Post         -yr01       -yr02       -yr05       -yr10       -yr20Other:       -yr       ;        -mo      

# of intercepts Diameter (in) Litter and Duff Depths (in)

0–.25” .25–1” 1–3” 3+s 3+r
L D L D

(1-hr) (10-hr) (100-hr) (1,000-hr)

Transect 1

Compass

Dir._____°

Slope___%

Tag 1A

& 1B

1 25

5 30

10 35

15 40

20 45

Transect 2

Compass

Dir._____°

Slope___%

Tag 2A

& 2B

1 25

5 30

10 35

15 40

20 45

Transect 3

Compass

Dir._____°

Slope___%

Tag 3A

& 3B

1 25

5 30

10 35

15 40

20 45

Transect 4

Compass

Dir._____°

Slope___%

Tag 4A

& 4B

1 25

5 30

10 35

15 40

20 45

Note: See reverse for definitions and tally rules

Date Entered:        /        /       FMH-19



Definitions

Litter—Includes freshly fallen leaves, needles, bark, flakes, cone scales, fruits (e.g., acorns, cones), 
dead matted grass, and a variety of miscellaneous vegetative parts. Does not include twigs and larger 
stems.

Duff—The fermentation and humus layers; does not include the freshly cast material in the litter layer. 
The top of the duff is where needles, leaves, fruits and other castoff vegetative material have noticeably 
begun to decompose. Individual particles usually are bound by fungal mycelia. The bottom of the duff is 
mineral soil.

Downed Woody Material—Dead twigs, branches, stems and boles of trees and shrubs that have fallen 
and lie on or above the ground.

Tally Rules for Downed Woody Material

• Measure woody material first to avoid disturbing it and biasing your estimates

• Do not count dead woody stems and branches still attached to standing shrubs and trees

• Do not count twigs and branches when the intersection between the central axis of the particle and 
the sampling plane lies in the duff

• If the sampling plane intersects the end of a piece, tally only if the central axis is crossed

• Do not tally any particle having a central axis that coincides perfectly with the sampling plane

• If the sampling plane intersects a curved piece more than once, tally each intersection

• Tally uprooted stumps and roots not encased in dirt. Do not tally undisturbed stumps

• For rotten logs that have fallen apart, visually construct a cylinder containing the rotten material and 
estimate its diameter

• When stumps, logs, and trees occur at the point of measurement, offset 1 ft (0.3 m) perpendicular to 
the right side of the sampling plane

• Measure through rotten logs whose central axis is in the duff layer

FMH-19



Park/Unit 4-Character Alpha Code:                      

For each tagged tree record: Tag #, tree status (Live Code) (see below), maximum scorch height 
(ScHgt), percent crown scorched (ScPer), and char height (Char) (Optional).

Overstory  w  Pole (Circle One)

FMH-20 TREE POSTBURN ASSESSMENT DATA SHEET Page        of       

Plot ID:                                                        B / C (Circle One)           Date:          /         /         

Burn Unit:                                                                   Recorders:                                                                        

Burn Status:Circle one and indicate number of times treated, e.g., 01-Post, 02-Post)             Post

Tag Live 
Code

ScHgt
(m) ScPer Char

(m) Tag Live 
Code

ScHgt
(m) ScPer Char

(m)

Live Codes:

Live: (L)   Dead: (D)   Resprouting: (R)   Consumed/Down: (C)   Broken below DBH: (B)   Cut Stump: (S)

Notes:

Date Entered:        /        /       FMH-20



Overstory  w  Pole  (Circle One)

Tag Live 
Code

ScHgt
(m) ScPer Char

(m) Tag Live 
Code

ScHgt
(m) ScPer Char

(m)

FMH-20FMH-20



Park/Unit 4-Character Alpha Code:                      

When collecting burn severity on fuel transects, rate each fuel load transect at the duff measurement 
points using the Coding Matrix below. When collecting burn severity on herbaceous transects, rate each 
herbaceous transect (Q4–Q1—transect 1, Q3–Q2—transect 2, 0P–50P—transect 3) at the meter mea-
surement points on the tape listed in the tables below (1, 5, 10, etc.) using the same matrix. Only collect 
data along the transects where you collected preburn data. Note: If you only read herbaceous transect 
Q4–30m, use FMH-22.

Each observation is from a 4dm2 area.

Coding Matrix: 5 = Unburned, 4 = Scorched, 3 = Lightly Burned, 2 = Moderately Burned, 1 = Heavily 
Burned, 0 = Not Applicable. Note: See reverse for detailed definitions.

FMH-21 FOREST PLOT BURN SEVERITY DATA SHEET Page        of       

Plot ID:                                                        B / C (Circle One)           Date:          /         /         

Burn Unit:                                                                   Recorders:                                                                        

Burn Status:Circle one and indicate number of times treated, e.g., 01-Post, 02-Post)             Post

Transect 1 1 5 10 15 20 25 30 35 40 45

Vegetation

Substrate

Transect 2 1 5 10 15 20 25 30 35 40 45

Vegetation

Substrate

Transect 3 1 5 10 15 20 25 30 35 40 45

Vegetation

Substrate

Transect 4 1 5 10 15 20 25 30 35 40 45

Vegetation

Substrate

Date Entered:        /        /       FMH-21



Unburned
(5)

Scorched
(4)

Lightly Burned
(3)

Moderately Burned
(2)

Heavily Burned
(1)

   Not
Applicable

(0)

Substrate 
(S)

not burned litter partially blackened; 
duff nearly unchanged; 
wood/leaf structures 
unchanged

litter charred to partially 
consumed; upper duff layer 
may be charred but the duff 
layer is not altered over the 
entire depth; surface 
appears black; woody 
debris is partially burned; 
logs are scorched or 
blackened but not charred; 
rotten wood is scorched to 
partially burned

litter mostly to entirely 
consumed, leaving coarse, 
light colored ash; duff 
deeply charred, but 
underlying mineral soil is 
not visibly altered; woody 
debris is mostly consumed; 
logs are deeply charred, 
burned-out stump holes are 
common

litter and duff completely 
consumed, leaving fine 
white ash; mineral soil 
visibly altered, often 
reddish; sound logs are 
deeply charred, and rotten 
logs are completely 
consumed. This code 
generally applies to less 
than 10% of natural or slash 
burned areas

inorganic
preburn

Vegetation 
(V)

not burned foliage scorched and 
attached to supporting 
twigs

foliage and smaller twigs 
partially to completely 
consumed; branches 
mostly intact

foliage, twigs, and small 
stems consumed; some 
branches still present

all plant parts consumed, 
leaving some or no major 
stems/trunks; any left are 
deeply charred

none present 
preburn

F
M

H
-21



Park/Unit 4-Character Alpha Code:                      

Burn severity ratings are made every 5 meters using the Coding Matrix below. Each observation is from 
a 4dm2 area (top form). Optionally, you can use the lower form, which will allow you to rate severity at all 
100 points.

 –––––––––––––––––––––––––––––––––––––––   OR   ––––––––––––––––––––––––––––––––––––– 

Substrate and Vegetation Burn Severity at Every Point (Optional)

Coding Matrix: 5 = Unburned, 4 = Scorched, 3 = Lightly Burned, 2 = Moderately Burned, 1 = Heavily 
Burned, 0 = Not Applicable. Note: See reverse for detailed definitions.

FMH-22 BRUSH AND GRASSLAND PLOT BURN SEVERITY DATA SHEET Page        of       

Plot ID:                                                        B / C (Circle One)           Date:          /         /         

Burn Unit:                                                                   Recorders:                                                                        

Burn Status:Circle one and indicate number of times treated, e.g., 01-Post, 02-Post)             Post

 1 m  5 m 10 m 15 m 20 m 25 m 30 m 40 m 45 m

Vegetation

Substrate

 0.3 S         V         6.3 S         V       12.3 S         V       18.3 S         V       24.3 S         V        

 0.6 S         V         6.6 S         V       12.6 S         V       18.6 S         V       24.6 S         V        

 0.9 S         V         6.9 S         V       12.9 S         V       18.9 S         V       24.9 S         V        

 1.2 S         V         7.2 S         V       13.2 S         V       19.2 S         V       25.2 S         V        

 1.5 S         V         7.5 S         V       13.5 S         V       19.5 S         V       25.5 S         V        

 1.8 S         V         7.8 S         V       13.8 S         V       19.8 S         V       25.8 S         V        

 2.1 S         V         8.1 S         V       14.1 S         V       20.1 S         V       26.1 S         V        

 2.4 S         V         8.4 S         V       14.4 S         V       20.4 S         V       26.4 S         V        

 2.7 S         V         8.7 S         V       14.7 S         V       20.7 S         V       26.7 S         V        

 3.0 S         V         9.0 S         V       15.0 S         V       21.0 S         V       27.0 S         V        

 3.3 S         V         9.3 S         V       15.3 S         V       21.3 S         V       27.3 S         V        

 3.6 S         V         9.6 S         V       15.6 S         V       21.6 S         V       27.6 S         V        

 3.9 S         V         9.9 S         V       15.9 S         V       21.9 S         V       28.9 S         V        

 4.2 S         V        10.2 S         V       16.2 S         V       22.2 S         V       28.2 S         V        

 4.5 S         V        10.5 S         V       16.5 S         V       22.5 S         V       28.5 S         V        

 4.8 S         V        10.8 S         V       16.8 S         V       22.8 S         V       29.8 S         V        

 5.1 S         V        11.1 S         V       17.1 S         V       23.1 S         V       29.1 S         V        

 5.4 S         V        11.4 S         V       17.4 S         V       23.4 S         V       29.4 S         V        

 5.7 S         V        11.7 S         V       17.7 S         V       23.7 S         V       29.7 S         V        

 6.0 S         V        12.0 S         V       18.0 S         V       24.0 S         V       30.0 S         V        

Date Entered:        /        /       FMH-22



Shrublands Grasslands

Substrate
(S)

Vegetation
(V)

Substrate
(S)

Vegetation
(V)

Unburned 
(5)

not burned not burned not burned not burned

Scorched 
(4)

litter partially 
blackened; duff nearly 
unchanged; wood/leaf 
structures unchanged

foliage scorched and 
attached to 
supporting twigs

litter partially 
blackened; duff nearly 
unchanged; leaf 
structures unchanged

foliage scorched

Lightly 
Burned 
(3)

litter charred to 
partially consumed, 
some leaf structure 
undamaged; surface 
is predominately 
black; some gray ash 
may be present 
immediately 
postburn; charring 
may extend slightly 
into soil surface 
where litter is sparse, 
otherwise soil is not 
altered

foliage and smaller 
twigs partially to 
completely 
consumed; branches 
mostly intact; less 
than 60% of the shrub 
canopy is commonly 
consumed

litter charred to 
partially consumed, 
but some plant parts 
are still discernible; 
charring may extend 
slightly into soil 
surface, but soil is not 
visibly altered; 
surface appears black 
(this soon becomes 
inconspicuous); 
burns may be spotty 
to uniform depending 
on the grass 
continuity

grasses with 
approximately two 
inches of stubble; 
foliage and smaller 
twigs of associated 
species partially to 
completely 
consumed; some 
plant parts may still 
be standing; bases of 
plants are not deeply 
burned and are still 
recognizable

Moderately 
Burned 
(2)

leaf litter consumed, 
leaving coarse, light 
colored ash; duff 
deeply charred, but 
underlying mineral 
soil is not visibly 
altered; woody debris 
is mostly consumed; 
logs are deeply 
charred, burned-out 
stump holes are 
common

foliage, twigs, and 
small stems 
consumed; some 
branches (>.6–1 cm in 
diameter) (0.25–0.50”) 
still present; 40–80% 
of the shrub canopy is 
commonly consumed

leaf litter consumed, 
leaving coarse, light 
gray or white colored 
ash immediately after 
the burn; ash soon 
disappears leaving 
bare mineral soil; 
charring may extend 
slightly into soil 
surface

unburned grass 
stubble usually less 
than two inches tall, 
and mostly confined 
to an outer ring; for 
other species, foliage 
completely 
consumed, plant 
bases are burned to 
ground level and 
obscured in ash 
immediately after 
burning; burns tend to 
be uniform

Heavily 
Burned 
(1)

leaf litter completely 
consumed, leaving a 
fluffy fine white ash; 
all organic material is 
consumed in mineral 
soil to a depth of 1–2.5 
cm (0.5–1”), this is 
underlain by a zone of 
black organic 
material; colloidal 
structure of the 
surface mineral soil 
may be altered

all plant parts 
consumed leaving 
only stubs greater 
than 1 cm (0.5”) in 
diameter

leaf litter completely 
consumed, leaving a 
fluffy fine white ash, 
this soon disappears 
leaving bare mineral 
soil; charring extends 
to a depth of 1 cm 
(0.5”) into the soil; 
this severity class is 
usually limited to 
situations where 
heavy fuel load on 
mesic sites has 
burned under dry 
conditions and low 
wind

no unburned grasses 
above the root crown; 
for other species, all 
plant parts consumed, 
leaving some or no 
major stems or 
trunks, any left are 
deeply charred; this 
severity class is 
uncommon due to the 
short burnout time of 
grasses

Not 
Applicable 
(0)

inorganic preburn none present preburn inorganic preburn none present preburn

FMH-22



Park/Unit 4-Character Alpha Code:                      
FMH-23 PHOTOGRAPHIC RECORD SHEET

Roll ID:                                                   Brand and Type of Film:                                                                                                     

Camera Type:  Lens:           mm       ASA:         

# Fire Name/
Number    Plot ID     Subject 

(e.g., Q3–Q2)
Azmth Date Time F-Stop S- Speed

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

FMH-23





Park/Unit 4-Character Alpha Code:                      
FMH-24 QUALITY CONTROL CHECKLIST

Plot ID:                                                        

Burn Status, e.g., 01-yr01, 02-yr01): - - - - - -

(Initials/
Date)

(Initials/
Date)

(Initials/
Date)

(Initials/
Date)

(Initials/
Date)

(Initials/
Date)

30/50 Meter 
Transect

Data Collected

Quality Checked

Data Entered

Quality Checked

Overstory 
Trees

Data Collected

Quality Checked

Data Entered

Quality Checked

Pole-size 
Trees

Data Collected

Quality Checked

Data Entered

Quality Checked

Seedling 
Trees

Data Collected

Quality Checked

Data Entered

Quality Checked

Fuel 
Transects

Data Collected

Quality Checked

Data Entered

Quality Checked

Shrub 
Density

Data Collected

Quality Checked

Data Entered

Quality Checked

Photographs Taken

Developed

Labeled

Data Entry Computer(s) Used

Plot Location Data Sheet Completed? Quality Checked?

Plot Location Map Completed? Quality Checked?

Tags Attached? Offsite Data 
Storage? Location:

Comments:

FMH-24



Park/Unit 4-Character Alpha Code:                      

FMH-25 PLOT MAINTENANCE LOG

Plot ID:                                                        Date Log Initiated: ___________________
Date/ 

Initials Problem Description Corrective Action Date Completed/ 
Initials Comments

FMH-25



Park/Unit 4-Character Alpha Code:                      

FMH-26 DATA ANALYSIS RECORD Date:         /        /        

Monitoring Type Information (One type per data analysis worksheet) B / C (Circle One)

Monitoring Type Code Monitoring Type Name # Plots in this 
Analysis

Resource Management Goal(s) for this Monitoring Type; e.g., restore and then maintain 
naturally functioning oak savannas:

Target/Threshold Condition(s) for this Monitoring Type:

Management Objectives for this Monitoring Type: e.g., reduce total fuel load by 20-80% 
immediately postburn:

Monitoring Objectives for this Monitoring Type; e.g., 80% confident of being within 25% of the 
true mean fuel load:

Objective Variables Other Variables of Interest

FMH-26



Calculated Minimum Number of Plots (Attach computer-generated printouts from which data results were obtained.)

Reaction/Planned Actions Based on Calculated Minimum Number of Plots

Change Over Any Amount of Time (Attach computer generated printouts and graphics from which results/conclusions were drawn.)

Objective Variable
Minimum 

Detectable 
Change

Precision (R) or 
Power (β)

Confidence 
Interval (%)

Minimum
# Plots Mean Standard 

Deviation

1.

2.

3.

Objective Variable Accept # plots 
calculated?

Add plots & 
recalculate? Number of plots needed is prohibitive—the following actions will be taken instead

1. Yes  No Yes  No

2. Yes  No Yes  No

3. Yes  No Yes  No

Objective Variable  Time Period:                       Time Period:                      % Change (+ or -) Objective 
Met? 

Objective Not Met—These Actions 
Will Be Taken

Actual
Value CI (%)

se/sd
(circle 
one)

Actual
Value CI (%)

se/sd 
(circle 
one)

Actual
Value CI (%)

1.        to       
80/90/95

       to       
80/90/95

       to       
80/90/95

2.        to       
80/90/95

       to       
80/90/95

       to       
80/90/95

3.        to       
80/90/95

       to       
80/90/95

       to       
80/90/95

Discussion (add additional sheets, as necessary):

FMH-26; page 2 of 2
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Table 31. Random number table.

12345 67890 12345 67890 12345 67890 12345 67890 12345 67890 12345 67890

1 43420 17861 27541 93247 30645 58654 22765 79767 79506 11802 89126 28268

2 75384 23716 92241 89857 56180 73441 91722 70441 02346 96199 64682 52857

3 84635 97805 51941 02346 31448 46943 60803 31937 99144 99445 61523 80094

4 35577 33639 65961 33222 07508 50196 44245 39508 90236 22251 92363 27309

5 67327 06835 28539 36493 12186 30192 09663 64532 38836 42944 18308 22898

6 63978 14332 01203 70540 41428 85812 00262 57857 50984 67619 48422 57640

7 19004 31174 92411 09206 76051 67576 85574 47613 32144 10358 49050 06722

8 90681 94254 56333 95457 70753 60606 62576 85834 97304 12912 34783 06834

9 70397 47379 07639 46995 87271 35161 54082 03295 56480 38204 37946 97723

10 10727 07043 74192 48202 68548 74131 76272 56927 22476 97041 78466 62578

11 85149 33276 34494 87791 75795 11849 72237 79179 12789 92396 81012 26608

12 76280 14948 11781 26523 35319 43618 33411 63710 42533 90653 11275 98207

13 14497 03898 21628 04392 66984 90309 55778 46791 30241 54176 28265 62071

14 13825 57269 94949 21625 91201 27411 02711 68774 63451 94574 74490 58637

15 76967 72422 23259 52894 36296 12917 71327 25022 95914 31058 50915 09233

16 66349 23796 98079 79106 93148 73404 84240 40666 73334 63239 48548 71302

17 63054 36107 41357 46135 88972 32696 53570 28563 09485 92762 33551 33079

18 60529 53243 48777 84898 77113 92479 89100 14831 59604 53137 07735 82096

19 64917 87234 92835 52124 64729 99247 47446 41344 62916 32154 91327 06893

20 98923 56687 57559 76203 25245 56945 44116 79544 51183 96245 99872 16304

21 31059 49038 01736 17488 67443 69694 75337 14969 45140 51180 12153 85698

22 77156 66008 72540 77427 58070 23973 21523 86849 85689 98464 51003 64546

23 46020 36649 16417 15900 19837 44617 29255 92158 71752 71808 23880 04694

24 26104 07323 59118 61125 51681 84035 93654 88498 01617 63060 95082 93711

25 35063 43030 51741 21526 43169 28991 88024 55180 39694 71960 86485 02693

26 79087 99424 04666 33929 79923 34344 12627 96887 55527 39098 28660 82894

27 93861 49914 56260 07455 61921 18120 59478 99291 06944 46454 09266 70558

28 64053 77217 48215 47495 81584 77284 15032 70994 64234 94885 90574 84334

29 43183 63739 04408 69139 33484 08583 47637 31176 97202 92942 93021 24639

30 20766 40159 35146 34433 52582 43855 51621 27318 71996 16398 66634 09354

31 08585 76590 13683 72833 02847 34160 44903 92382 29577 22842 97241 05215

32 42994 25695 96872 69248 63149 42109 41990 75813 42698 30733 19308 39295

33 25096 52132 86838 29028 82285 26781 49243 07754 73278 97282 32297 99926

34 45698 07696 55532 54280 00023 30584 54275 80829 77042 54533 42414 61456

35 66903 36550 79066 90892 56043 02454 06379 58880 27298 88032 76624 92212

36 57215 19897 53673 30634 33632 16745 09832 47046 54733 67432 40804 30031

37 2042 94487 90192 77706 10029 72209 76974 82521 25101 63445 18913 34753

38 36452 04331 08940 14125 10283 80419 12925 30416 01669 10486 35054 52043

39 72084 69980 81853 23302 86499 78031 28819 94052 64314 99395 25296 47905

40 15066 84772 93764 56211 69351 22236 05421 74096 82126 09619 91147 98289

41 96824 72397 19695 49500 63740 53801 54022 35897 61410 15212 31533 43136

42 64659 65169 40047 29934 85462 37061 46467 69390 15946 24052 75168 39268

43 03964 87377 40550 64545 60767 11232 11196 50971 31397 34620 60200 71465

44 88959 53085 68853 40854 35686 12438 17186 41682 20726 19746 32984 06129

45 83807 12766 44634 86548 67001 50807 92645 81114 92507 71674 62879 96900

46 41011 08132 45094 62988 91721 52023 50359 61376 79004 67837 94935 76599

47 68939 19553 12725 91917 96963 97713 16549 90527 95882 41702 87342 94874

48 65367 15412 57214 99747 37082 24023 85117 79832 30446 68076 05522 85926
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The steps are identical to Microsoft Excel, except 
you need to use the @ symbol instead of the = 
sign, e.g., @RANDBETWEEN (bottom, top).
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Field Aids
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Date: Plot ID: Collected by: Coll. #

Species:

(Common Name)
Family:

Description: ann/bien/per       Life form:               ht.:
flr. color:                               other:
fruit type:

Habitat:

Topo Quad:                                                     Assoc. sp.:

Location (UTM, lat/long):                                      Elev.                     Slope                  Aspect

Comments:

Figure 42. Voucher specimen data collection form.

Figure 43. Pressing an oversized specimen.
(Shown mounted on an 8.5 ×11” field book.)
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Figure 44. A nicely trimmed, tall specimen. Figure 45. Arranging small plants on a single herbarium 
sheet.

Figure 46. Pressing flowers in an open state.
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Figure 47. The right (A, C) and wrong (B, D) ways to press 
a large leaf.
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Figure 49. Example of a page from a field specimen book.
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Figure 50. Graphic of a compass.
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Figure 51. Map showing declination in North America.
East of the zero line, declination is “west.” West of the zero line, 
declination is “east.”
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Figure 52. Graphic of a clinometer.
Note: The rangepole at B is the same height as the viewer’s (A) 
eye level.
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Figure 53. Illustration of the resection method to 
determine a plot location in the field.
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Abbreviation Full Title

NAD27 
(Conus)

North American Datum-1927, Continental US

NAD83 
(Conus)

North American Datum-1983, Continental US

NAD83 
(Hawaii)

North American Datum-1983, Hawaii

WGS84 World Geodetic System-1984

OHD26 Old Hawaiian Datum (Mean)-1926

ASD62 American Samoa-1926

GD63 Guam Datum-1963
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Table 32. Results you may expect from different environmental conditions, film speeds, and camera settings.

Environmental Setting Film Speed Shutter 
Speed

Aperture 
Setting

Results

Open Prairie—Sunny Day 64 ASA 1/250 f/16 Highest quality, clear image

Open Prairie—Sunny Day 200 ASA 1/500 f/16 High quality, clear image

Shaded Woodland—
Sunny Day

200 ASA 1/60 f/11 High quality, clear image

Shaded Woodland—
Sunny Day

64 ASA 1/60 f/5.6 Light OK, but only the foreground is in focus 
due to small aperture setting. Use higher 
speed film to enable higher aperture

Dark Forest—Sunny Day 200 ASA 1/15 f/11 Good depth of field, light OK, but blurry due to 
slow shutter speed. Try changing the aperture 
to 8, or using a monopod or tripod

Dark Forest—Sunny Day 
with Monopod or Tripod

200 ASA 1/30 f/16 Good quality image

Dark Forest—Cloudy Day, 
Late Afternoon in Autumn

200 ASA 1/15 f/5.6 Don’t bother. Return earlier on another day 
with better light conditions. Bring a monopod or 
tripod. Consider higher speed film if conditions 
are always very dark
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3Table 33. Conversion factors.

IF YOU HAVE MULTIPLY BY TO GET

Acres 0.4047 Hectare or sq. 
hectometer

Acres 43560.0 Square feet

Acres 4,446.86 Square meters

Acres 1.563 × 10-3 Square miles

Centimeters 3.281 × 10-2 Feet

Centimeters 0.3937 Inches

Centimeters 0.1 Decimeters

Centimeters 10-5 Kilometers

Centimeters 0.01 Meters

Centimeters 6.214 × 10-6 Miles

Centimeters 10.0 Millimeters

Centimeters 1.094 × 10-2 Yards

Chains 66.0 Feet

Chains 792.0 Inches

Chains 20.12 Meters

Chains/hour  3600 Inches/sec

Chains/hour  0.01833 Feet/sec

Circumference of 
a Tree

0.3183 DBH

Decimeter 0.1 Meters

Degrees (Celsius) [9/5 C° + 32°] Degrees 
(Fahrenheit)

Degrees 
(Fahrenheit)

[5/9 (F° - 32°)] Degrees (Celsius)

DBH 3.1416 Circumference of 
a Tree

Feet  0.01515 Chains

Feet 30.48 Centimeters

Feet 3.048 × 10-4 Kilometers

Feet 0.3048 Meters

Feet 304.8 Millimeters

Feet/sec 0.8333 Inches/sec

Feet/sec 54.54 Chains/hour

Feet/sec 0.305 Meters/sec

Grams 0.03527 Ounces

Grams 2.205 × 10-3 Pounds

Hectares 2.471 Acres

Hectares 1.076 × 105 Square feet

Hectares 1 × 104 Square meters

Hours 4.167 × 10-2 Days

Hours 5.952 × 10-3 Weeks

Inches 2.54 Centimeters

Inches 2.54 × 10-2 Meters

Inches 1.578 × 10-5 Miles

Inches 25.4 Millimeters

Inches/sec 5 Feet/min

Inches/sec 1.2626 × 10-3 Chains/hour

Inches 2.778 × 10-2 Yards

Kilograms 1,000.0 Grams

Kilograms 2.205 Pounds

Kilograms 9.842 × 10-4 Tons [Long]

Kilograms 1.102 × 10-3 Tons [Short]

Kilograms/Square 
meter

4.4615 Tons [Short]/Acre

Kilometers 105 Centimeters

Kilometers 3,281.0 Feet

Kilometers 3.937 × 104 Inches

Kilometers 1,000.0 Meters

Kilometers 0.6214 Miles

Kilometers 1,093.6 Yards

Kilometers/hour 27.78 Centimeters/sec

Kilometers/hour 54.68 Feet/min

Kilometers/hour 0.9113 Feet/sec

Kilometers/hour 16.67 Meters/min

Kilometers/hour 0.278 Meters/sec

Kilometers/hour 0.6214 Miles/hour

Meters 100.0 Centimeters

Table 33. Conversion factors. (Continued)

IF YOU HAVE MULTIPLY BY TO GET

Conversion Tables
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Meters 0.04971 Chains

Meters 3.281 Feet

Meters 39.37 Inches

Meters 0.001 Kilometers

Meters 6.214 × 10-4 Miles

Meters 1,000.0 Millimeters

Meters 1.094 Yards

Meters/sec 178.906 Chains/hour

Meters/sec 196.85 Feet/min

Meters/sec 3.281 Feet/sec

Meters/sec 3.6 Kilometers/hour

Meters/sec 0.06 Kilometers/min

Meters/sec 1.943 Knots

Meters/sec 2.237 Miles/hour

Miles 1.609 × 105 Centimeters

Miles 5,280.0 Feet

Miles 6.336 × 104 Inches

Miles 1.609 Kilometers

Miles 1,609.0 Meters

Miles 1,760.0 Yards

Miles/hour 44.7 Centimeters/sec

Miles/hour 88.0 Feet/min

Miles/hour 1.467 Feet/sec

Miles/hour 1.609 Kilometers/hour

Miles/hour 0.45 Meters/sec

Millimeters 3.281 × 10-3 Feet

Millimeters 0.03937 Inches

Millimeters 10-6 Kilometers

Millimeters 0.001 Meters

Millimeters 6.214 × 10-7 Miles

Millimeters 1.094 × 10-3 Yards

Ounces 28.349527 Grams

Ounces 0.0625 Pounds

Ounces 2.79 × 10-5 Tons [Long]

Ounces 3.125 × 10-5 Tons [Short]

Pounds 453.5924 Grams

Table 33. Conversion factors. (Continued)

IF YOU HAVE MULTIPLY BY TO GET

Pounds 0.4536 Kilograms

Pounds 16.0 Ounces

Pounds 5.0 × 10-4 Tons [Short]

Pounds 4.464 × 10-4 Tons [Long]

Slope (Degrees) see table below Slope (Percent)

Slope (Percent) see table below Slope (Degrees)

Square Feet 2.296 × 10-5 Acres

Square Feet 0.0929 Square Meters

Square Feet 3.587 × 10-8 Square Miles

Square Meters 2.471 × 10-4 Acres

Square Miles 640.0 Acres

Square Miles 27.88 × 106 Square Feet

Tons [Long] 1,016.05 Kilograms

Tons [Long] 2,240.0 Pounds

Tons [Short]/Acre 0.2241 Kilograms/Square 
meter

Tons [Short] 907.18 Kilograms

Tons [Short] 2,000.0 Pounds

Tons (Metric) 1,000.0 Kilograms

Tons (Metric) 2,204.6 Pounds

Yards 91.44 Centimeters

Yards 9.144 × 10-4 Kilometers

Yards 0.9144 Meters

Yards 5.682 × 10-4 Miles

Yards 914.4 Millimeters

Table 33. Conversion factors. (Continued)

IF YOU HAVE MULTIPLY BY TO GET
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Table 34. Slope Conversions (Between Degrees and Percent).

Degrees Percent 
Slope

Degrees Percent 
Slope

Degrees Percent 
Slope

Degrees Percent 
Slope

1 1.7 24 44.5 47 107.2 70 274.7

2 3.5 25 46.6 48 111.1 71 290.4

3 5.2 26 48.8 49 115.0 72 307.8

4 7.0 27 51.0 50 119.2 73 327.1

5 8.7 28 53.2 51 123.5 74 348.7

6 10.5 29 55.4 52 128.0 75 373.2

7 12.3 30 57.7 53 132.7 76 401.1

8 14.1 31 60.1 54 137.6 77 433.1

9 15.8 32 62.5 55 142.8 78 470.5

10 17.6 33 64.9 56 148.3 79 514.5

11 19.4 34 67.5 57 154.0 80 567.1

12 21.3 35 70.0 58 160.0 81 631.4

13 23.1 36 72.7 59 166.4 82 711.5

14 24.9 37 75.4 60 173.2 83 814.4

15 26.8 38 78.1 61 180.4 84 951.4

16 28.7 39 81.0 62 188.1 85 1143.0

17 30.6 40 83.9 63 196.3 86 1430.1

18 32.5 41 86.9 64 205.0 87 1908.1

19 34.4 42 90.0 65 214.5 88 2863.6

20 36.4 43 93.3 66 224.6 89 5729.0

21 38.4 44 96.6 67 235.6 90 ∝

22 40.4 45 100.0 68 247.5

23 42.4 46 103.6 69 260.5

%Slope = 100 × Tan [Slope] = 100 × Vertical Rise/Horizontal Distance
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Table 35. Map scales and their equivalents in feet, meters, 
and acres.

Scale (1" 
on a map=)

Feet per 
Inch

Meters per 
Inch

Acres per 
Sq. Inch

1:500 41.67 12.70 0.04

1:600 50.00 15.24 0.06

1:1,000 83.33 25.40 0.16

1:1,200 100.00 30.48 0.23

1:1,500 125.00 38.10 0.36

1:2,000 166.67 50.80 0.64

1:2,400 200.00 60.96 0.92

1:2,500 208.33 63.50 1.00

1:3,000 250.00 76.20 1.43

1:3,600 300.00 91.44 2.07

1:4,000 333.33 101.60 2.55

1:4,800 400.00 121.92 3.67

1:5,000 416.67 127.00 3.99

1:6,000 500.00 152.40 5.74

1:7,000 583.33 177.80 7.81

1:7,200 600.00 182.88 8.26

1:7,920 660.00 201.17 10.00

1:8,000 666.67 203.20 10.20

1:8,400 700.00 213.36 11.25

1:9,000 750.00 228.60 12.91

1:9,600 800.00 243.84 14.69

1:10,000 833.33 254.00 15.94

1:10,800 900.00 274.32 18.60

1:12,000 1,000.00 304.80 22.96

1:12,500 1,041.66 317.51 24.91

1:13,200 1,100.00 335.28 27.78

1:14,400 1,200.00 365.76 33.06

1:15,000 1,250.00 381.00 35.89

1:15,600 1,300.00 396.24 38.80

1:15,840 1,320.00 402.34 40.00

1:16,000 1,333.33 406.40 40.81

1:16,800 1,400.00 426.72 45.00

1:18,000 1,500.00 457.20 51.65

1:19,200 1,600.00 487.68 58.77

1:20,000 1,666.67 508.00 63.77

1:20,400 1,700.00 518.16 66.35

1:21,120 1,760.00 536.45 71.11

1:21,600 1,800.00 548.64 74.38

1:22,800 1,900.00 579.12 82.87

1:24,000 2,000.00 609.60 91.83

1:25,000 2,083.33 635.00 99.64

1:31,680 2,640.00 804.67 160.00

1:33,333 2,777.78 846.68 177.14

1:48,000 4,000.00 1,219.20 367.31

1:50,000 4,166.67 1,270.03 398.56

1:62,500 5,208.33 1,587.50 622.74

1:63,360 5,280.00 1,609.35 640.00

1:75,000 6,250.00 1,905.04 896.75

1:96,000 8,000.00 2,438.41 1,469.24

1:100,000 8,333.33 2,540.05 1,594.23

1:125,000 10,416.67 3,175.01 2,490.98

1:126,720 10,560.00 3,218.69 2,560.00

1:250,000 208,333.33 6,350.01 9,963.91

1:253,440 21,120.00 6,437.39 10,244.20

1:300,000 25,000.00 7,620.02 14,348.03

1:500,000 41,666.67 12,700.03 39,855.63

1:760,320 63,360.00 19,312.17 92,160.00

1:1,000,000 83,333.33 25,400.05 159,422.51

Chains/Inch = Scale/792.08Meters/Inch = Scale/39.37

Miles/Inch = Scale/63,291.14Feet/Inch = Scale/12

Meters/Centimeter = Scale/100

Table 35. Map scales and their equivalents in feet, meters, 
and acres. (Continued)

Scale (1" 
on a map=)

Feet per 
Inch

Meters per 
Inch

Acres per 
Sq. Inch
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Table 36. Student’s t table, showing 80, 90, and 95% confidence levels.

One-tailed Two-tailed

n - 1 95% 90% 80% 95% 90% 80%

1 6.314 3.078 1.376 12.706 6.314 3.078

2 2.920 1.886 1.061 4.303 2.920 1.886

3 2.353 1.638 0.978 3.182 2.353 1.638

4 2.132 1.533 0.941 2.776 2.132 1.533

5 2.015 1.476 0.920 2.571 2.015 1.476

6 1.943 1.440 0.906 2.447 1.943 1.440

7 1.895 1.415 0.896 2.365 1.895 1.415

8 1.860 1.397 0.889 2.306 1.860 1.397

9 1.833 1.383 0.883 2.262 1.833 1.383

10 1.812 1.372 0.879 2.228 1.812 1.372

11 1.796 1.363 0.876 2.201 1.796 1.363

12 1.782 1.356 0.873 2.179 1.782 1.356

13 1.771 1.350 0.870 2.160 1.771 1.350

14 1.761 1.345 0.868 2.145 1.761 1.345

15 1.753 1.341 0.866 2.131 1.753 1.341

16 1.746 1.337 0.865 2.120 1.746 1.337

17 1.740 1.333 0.863 2.110 1.740 1.333

18 1.734 1.330 0.862 2.101 1.734 1.330

19 1.729 1.328 0.861 2.093 1.729 1.328

20 1.725 1.325 0.860 2.086 1.725 1.325

21 1.721 1.323 0.859 2.080 1.721 1.323

22 1.717 1.321 0.858 2.074 1.717 1.321

23 1.714 1.319 0.858 2.069 1.714 1.319

24 1.711 1.318 0.857 2.064 1.711 1.318

25 1.708 1.316 0.856 2.060 1.708 1.316

26 1.706 1.315 0.856 2.056 1.706 1.315

27 1.703 1.314 0.855 2.052 1.703 1.314

28 1.701 1.313 0.855 2.048 1.701 1.313

29 1.699 1.311 0.854 2.045 1.699 1.311

30 1.697 1.310 0.854 2.042 1.697 1.310

40 1.684 1.303 0.851 2.021 1.684 1.303

60 1.671 1.296 0.848 2.000 1.671 1.296

120 1.658 1.289 0.845 1.980 1.658 1.289

Note: you can run two types of t-tests, a two-tailed test, and a one-tailed test. Two-tailed tests are used for detecting a difference in either 
possible direction (increase or decrease). One-tailed tests are for only detecting either an increase or a decrease.
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Checklist of Recommended Equipment for Monitoring Plots
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ITEM NUMBER

• topographic maps for locating random points 
(PLPs)

variable

• orthophoto quads or aerial photos for locating 
random points

variable

• databack camera with 35 mm lens 1

• high ASA film (64–400) Ektachrome or 
Fujichrome (A variety of film speeds should be 
available if varying light and canopy conditions 
are likely to be encountered (see pages 72 and 
207).)

1 roll + spare 
(± 20 expo-
sures/plot)

• monopod or tripod 1

• photo board (e.g., laminated paper, dry erase 
board, Glacier National Park magnetic board)

1

• Photographic Record Sheet (FMH-23) 1 per roll of film

• compass (declination preset) 1

• GPS unit 1

• clinometer 1

• cyberstakes (optional, see page 224) variable

• flagging 1 roll

• rangepole (contrasting colors; used for sight-
ing, photos, etc.)

1

• stakes (use rebar, rolled steel or PVC, depend-
ing on your situation) (0.5 inch diameter rebar 
works well)

2 (grassland/
brush plot); 4 
to 17 (forest 
plot)

• orange and blue paint to mark stakes (engine 
paint works well)

1 can per color

• metal detector or magnetic locator (to locate 
buried rebar, see page 224) (optional)

1

• cordless drill or “rock drill” (for installing rebar 
in rock) (optional)

1

• hammers 2

• plot identification tags (see page 224) 2 (grassland/
brush plot); 17 
(forest plot)

• hand stamp steel dies to mint plot ID tags 1

• wire for attaching tags to stakes (16 gauge (or 
thicker) brass)

variable

• clipboard and pencils 2+ (1 per moni-
tor)

• small plant press with blotter paper 1

• large plant press (in vehicle) 1

• pruner for collecting woody plants 1

• containers for plant samples variable

• voucher specimen data collection forms variable

• plant identification guides/flora 1+

• plant identification tools and supplies (see 
page 194)

variable

• field specimen book or field voucher collection 1

• Fire Monitoring Handbook 1

• FMH-4 Monitoring Type Description Sheet 1 per monitor-
ing type

• FMH-5 Plot Location Data Sheet 1 per plot

• FMH-6 Species Code List 1 per park

• Random number list (or random number gen-
erator)

1

• field packet 1 per plot

ITEM NUMBER

• 50 m tape—or longer if needed 3–4

• 50 ft tape—or longer if needed—for downed 
fuel inventories

1

• 20 m or 30 m tape—or longer if needed 3

• 10 m diameter tape (DBH tape) 1–2

• 1–2 m sampling rod, ¼” diameter; marked in 
decimeters (see Table 12, page 82 for sources)

1

• sequentially numbered brass tree tags 150+ per plot

• aluminum nails, 27/8 inch length 150+ per plot

• hammer 1

• go-no-go gauge 1–2

• 12 inch metal ruler graduated in tenths of 
inches for litter/duff depth

1

• 1 yard (1 m) metal rule graduated in tenths of 
inches to estimate log diameters

1

• calipers or 24 inch ruler for log diameters variable

• small gardening trowel for digging duff holes or 
collecting underground plant parts

1

• tally meter or counter (for counting shrub indi-
viduals)

1

• clipboard and pencils 2+ (1 per mon-
itor)

• small plant press with blotter paper 1

• large plant press (in vehicle) 1

• pruner for collecting woody plants 1

• small gardening trowel for collecting under-
ground plant parts

1

• containers for plant samples variable

ITEM NUMBER

E
Equipment Checklist
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• voucher specimen data collection forms variable

• plant identification guides/flora 1+

• plant identification tools and supplies (see page 
194)

variable

• field specimen book or field voucher collection 1 

• Munsell plant tissue color chart (for describing 
plant & flower color)

1

• field packet 1 per plot

• recommended single forms:

FMH-7 Forest Plot Data Sheet 1 per plot

FMH-11 Full Plot Tree Map 1 per plot

FMH-14 50 m2Tree Map 1 per plot

FMH-17 Shrub Density Data Sheet 1 per plot

FMH-19 Forest Plot Fuels Inventory Data 
Sheet

1 per plot

FMH-21 Forest Plot Burn Severity Data 
Sheet (immediate postburn only)

1 per plot

FMH-23 Photographic Record Sheet 1 per roll of 
film

FMH-24 Quality Control Data Sheet 1 per plot

FMH-25 Plot Maintenance Log 1 per plot

• recommended multiple forms:

FMH-8 Overstory Tagged Tree Data Sheet 2+ per plot

FMH-9 Pole-size Tree Data Sheet 2+ per plot

FMH-10 Seedling Tree Data Sheet 2+ per plot

FMH-12 Quarter Plot Tree Map 4+ per plot

FMH-15 50 Meter Transect Data Sheet 1+ per plot

FMH-20 Tree Postburn Assessment Data 
Sheet (immediate postburn only)

2+ per plot

• optional forms:

FMH-10A Alternate Seedling Tree Data 
Sheet

2+ per plot

FMH-13 Alternate Tree Map 1 per plot

FMH-16 30 Meter Transect Data Sheet 1 per plot

FMH-17A Alternate Shrub Density Data 
Sheet

1+ per plot

FMH-18 Herbaceous Density Data Sheet 1+ per plot

FMH-22 Brush and Grassland Plot Burn 
Severity Data Sheet (immediate postburn 
only)

1 per plot

ITEM NUMBER

• 2 m tall, ¼” wide sampling rod (see Table 12, 
page 82 for sources)

1

• 30 m tape 2

• tally meter or counter (for counting shrub indi-
viduals)

1

• clipboard and pencils 2+ (1 per moni-
tor)

• small plant press with blotter paper 1

• large plant press (in vehicle) 1

ITEM NUMBER

• pruner for collecting woody plants 1

• small gardening trowel for collecting under-
ground plant parts

1

• containers for plant samples variable

• voucher specimen data collection forms variable

• plant identification guides/flora 1+

• field specimen book or field voucher collection 1

• plant identification tools and supplies (see 
page 194)

variable

• Munsell plant tissue color chart (for describing 
plant & flower color)

1

• field packet 1 per plot

• recommended forms:

FMH-16 30 Meter Transect Data Sheet 1 per plot

FMH-17 Shrub Density Data Sheet 1+ per plot

FMH-22 Brush and Grassland Plot Burn 
Severity Data Sheet (immediate postburn 
only)

1 per plot

FMH-23 Photographic Record Sheet 1 per roll of film

FMH-24 Quality Control Data Sheet 1 per plot

FMH-25 Plot Maintenance Log 1 per plot

• optional forms:

FMH-17A Alternate Shrub Density Data 
Sheet

1+ per plot

FMH-18 Herbaceous Density Data Sheet 1+ per plot

ITEM NUMBER

• go-no-go gauge 2

• airtight containers 25+

• pruners for brush 1

• calipers 1

• drying oven and scale 1

ITEM NUMBER

• 1 pint airtight containers 10

• clippers for grass 1

• 13.3 inch hoop for grass 1

• drying oven and scale 1

ITEM NUMBER

• 2 ft pieces of wire or short metal stakes 32

• belt weather kit 1

sling psychrometer (with extra wick) 2

water bottle (filled with distilled water) 1

anemometer 1

compass, with adjustable declination 1

notebook 1

RH tables variable

ITEM NUMBER
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pencils, mechanical variable

• 10 m or 20 m tape—or longer if needed 1

• 10-hr fuel sticks * 1

• fuel stick scale 1

• airtight containers for collecting fuels (fuel 
moisture)

10

• 24 inch ruler graduated in tenths of inches 2

• chronograph watch with sweep second hand 2

• recommended forms:

FMH-1 Onsite Weather Data Sheet variable

FMH-2 Fire Behavior–Weather Data Sheet variable

FMH-3 Smoke Monitoring Data Sheet variable

• optional forms:

FMH-1A Alternate Onsite Weather Data 
Sheet

variable

FMH-2A Alternate Fire Behavior–Weather 
Data Sheet

variable

FMH-3A Alternate Smoke Monitoring Data 
Sheet

variable

* Set out at least three days prior to planned burning

ITEM NUMBER

• park briefing package (including maps of fire 
area, fire management zone, important tele-
phone numbers, radio call numbers, significant 
portions of fire management plan, and all nec-
essary forms, e.g., WFIP).

1

• fire behavior field reference guide (NFES 2224)
1

• clipboard, notebook, pencil 1

• NWCG fireline handbook (NFES 0065) 1

• fireline handbook fire behavior supplement 
(NFES 2165)

1

• belt weather kit 1

sling psychrometer (with extra wick) 2

water bottle (filled with distilled water) 1

anemometer 1

compass, with adjustable declination 1

notebook 1

RH tables variable

pencils, mechanical variable

• first aid kit 1

• ruler (graduated in tenths) 2

• file folders variable

• long envelopes variable

• protractor variable

• chronograph watch with sweep second hand or 
digital timer

1

• portable radio with extra batteries 1

• personal protective equipment variable

• hand tool 1

• food and water for 24 hours variable

ITEM NUMBER

• FMH-1 Onsite Weather Data Sheet variable

• FMH-2 Fire Behavior–Weather Data Sheet variable

• FMH-3 Smoke Monitoring Data Sheet variable

OPTIONAL ITEMS NUMBER

• batteries (AA) variable

• dot grids for acreage variable

• mini binoculars 1

• altimeter 1

• clinometer 1

• pocket stereoscope 1

• camcorder 1

• camera (35 mm with yellow filter for smoke) 1

• extra film variable

• flagging variable

• portable radio with weather band (190–400 
KC)

1

• alarm clock 1

• printer for HP-71B and paper optional

• tape recorder 1

• fuel type guides (photo series if available) variable

• other maps

state or county variable

park districts variable

topographic variable

weather zone variable

• recently prepared WFIP’s (for same area or 
ecotype)

variable

• conversion charts variable

• 2 ft pieces of wire or short metal stakes variable

• 10 m or 20 m tape—or longer if needed 1

• 10-hr fuel sticks * 1

• fuel stick scale 1

• airtight containers for collecting fuels (fuel 
moisture)

10

• flares variable

• range finder 1

• FEMO/FOBS job task book 1

• Fire Monitoring Handbook 1

• FMH-1A Alternate Onsite Weather Data Sheet variable

• FMH-2A Alternate Fire Behavior–Weather 
Data Sheet

variable

• FMH-3A Alternate Smoke Monitoring Data 
Sheet

variable

• FMH-19 Forest Monitoring Plot Fuels Inventory 
Data Sheet

1 per plot

* Set out at least three days prior to use

ITEM NUMBER
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Suggested Equipment Suppliers:

Forestry Suppliers, Inc.
205 West Rankin Street
P.O. Box 8397
Jackson, MS 39204-0397
1-800-647-5368
<www.forestry-suppliers.com/>

Ben Meadows Company
2601-B West Fifth Ave
P.O. Box 2781
Eugene, OR 97402
1-800-241-6401
<www.benmeadows.com/>

For Brass Tags:
National Band and Tag Company
721 York Street
P.O. Box 430
Newport, KY 41072
(606) 261-2035
tags@nationalband.com
<www.nationalband.com>

Salt Lake Stamp Company

380 West 2nd St.
P.O. Box 2399
Salt Lake City, UT 84110
(801) 364-3200

For Herbarium Supplies:
Herbarium Supply Company
3483 Edison Way
Menlo Park, CA 94025
(800) 348-2338 
info@herbariumsupply.com
<www.herbariumsupply.com/>

For Archival Supplies:
See the Northeast Document Conservation Center technical leaflet 
regarding preservation suppliers and services (NDCC 2000).

For Glacier NP Magnetic Board:
Contact the Lead Fire Effects Monitor at:
Glacier National Park
West Glacier MT 59936-0128
(406) 888-7812
glac_fire_monitors@nps.gov

Recommended Equipment Specifications:

Stake Tags
brass racetrack tags (special order)
standard size: 1 inch × 2 ¾ inch
standard hole size: 3/16 inch
unnumbered

Tree Tags
brass round tags (special order)
standard size: 1.25 inch
numbered sequentially
hole size: 3/16 inch (not standard) [Note: make sure the hole 
size is big enough for the nails you use.]

Hand Stamp Steel Dies
0.25 inch combination letter and figure set

www.3M.com/telecom
www.forestry-suppliers.com/
www.benmeadows.com/
www.nationalband.com
www.herbariumsupply.com/
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