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INTRODUCTION

The Zion Fire Effects Crew worked hard to support the great burn work at Bryce Canyon
National Park this year. Prescribed fire at Bryce Canyon was instrumental in leading the
National Park Service’s post-moratorium return to burning, with the safe and successful
treatment of a portion of the (Sheep) East Creek Ridge burn unit early in the season, and the
application of aerial ignition in the treatment of interior sections of the unit in September. We
developed a Black Sage monitoring type (BARNO1T05) and installed 3 plots for this type in
the (Sheep) East Creek burn unit. We monitored the burns, and located and collected pre-
burn and post-burn data from all the plots in the burn unit.

We also installed 2 plots in the Podunk-Yovimpa2 burn unit, in the White Fir/Mixed Conifer
monitoring type (FABCO1G08). This burn unit is slated for treatment in 2002.

There are 6 previously installed transects in the Black Sage monitoring type, which we will be
assessing. No installations are scheduled for 2002.

We re-measured 10 plots this year; immediate post-burn reads of Black Sagebrush
(BARNO1T05) and Ponderosa Pine forest (FPIPO1TO05) plots in the (Sheep) East Creek
Ridge burn unit, and a 1 year post-burn read of a White Fir/Mixed Conifer plot in the Agua
burn unit.



PLOT NETWORK INFORMATION

TABLE 1. Plot mstallatlon by plot type.

’ ”,_Totai Number Plots

installed
r Total
36 3 36(30)

C= Control Plots

(M Indicates that plots were installed pre Fire Pro funding and need to be evaluated if they
will remain in the monitoring system. Not part of totals.

TABLE 2. Plot remeasurements by plot type for 2001 and 2002.

. Total Plots to Remeasure 2002 _ Total Plots Remeasured 2001
G B F Total G B F Total

C Control PIots
P = Immediate Postburn Re-measurements

TABLE 3. Five-year projected number of plot re-measurements by year.
2001 2002 2003 2004 2005 2006

0 10 2. e ® i

TABLE 4. Projected plot installation.

Plots to be Installed 2002 . ~ Projected Total
G B F Total G B F Total
0 2 e . 4 . 5 3 36(3C) 42

C = Control Plots



TABLE 5. Table Justification
2001 SACS Request 2001 Accomplishments

PARK # of Plots to Next Year Total # of Plots # of Plots Total
Establish Re-measure Plots Established Re-measured Plots

BRCA 3 14 17 5 101 15

A= Plot numbers are less because planned burns were not accomplished or projected burn units were no longer
proposed to occur as planned. Part of the reason for this is due to the Park Service moratorium, but the major
reason is due to the new policy changes, i.e. updating Burn Plans, NEPA compliance, re-writing Fire
Management Plans (FMP) and Wildland Urban Interface (WUI) projects.

TABLE 6. Number of plots that have burned.*

Total Plots Burned 2001~ Total Plots Burned to Date
G B F Total G 8 F Total
0 2 7 5 .9 34 36

*This number does not reflect the plots that burned prior to 1996 due to plot reduction process

TABLE 7. Postburn plot summary.

F
34

18

17
11 (3C)
83

TABLE 8. Number of plots installed by monitoring type.
Monitoring Type Monitoring Type Name Number of Plots Total Number of

Code Installed in 2001 Plots Installed
FPIPO1TO02 Ponderosa Pine 0 22
FABCO1G08 White Fir/Mixed Conifer 2 14 (3C)
BARNO1TO05 Black Sagebrush 3 3



DATA ANALYSIS

MINIMUM PLOT CALCULATIONS

TABLE 9. Calculated minimum plot number by monitoring type and monitoring type variable.

Primary Secondary Tertiary
Monitoring Type Monitoring Type Monitoring Type
Variable Variable Variable

80%/25 80%/20 80%/25
§ .

43 @

20%

reduction

TF\IS number was calculated with all ;nf the Ponderbsa Pine plots labeled asv FPIP\O1GOZ -PRE plots.
Earlier documents and discussions said that we would maintain 22 plots in this type due to concerns
from past resource managers in the park about overstory Ponderosa Pine.

Bold underlined* = Minimum Plot Numbers Achieved
1 = Number Obtained Using Minimum Detectable Change (Using 80%/25)

Note: The secondary and tertiary variables are variables of interest, but minimum plot
numbers will not be set at these high levels unless the trend data suggests to managers that
this variable be monitored with increased sampling or at a higher level and possibly
researched.

Given the high number of plots needed to detect a — 20% reduction (43 plots); we need to discuss the
objective: Reduce total fuel loading by 20 to 50% immediate post burn. The fuels at Bryce Canyon in the
mixed conifer monitoring type are highly variable.

The NPS National Fire Monitoring Handbook states that the minimum detectable change is the size
or amount of change that you want to be able to detect between two time periods. It also states that
we need to determine how much of a change is biologically meaningful for the population or variable
of interest and gives this warning. If you choose a minimum detectable change amount of less than
30%, consider reevaluating this decision. Extremely variable populations may require a larger sample
than you can afford in order to detect these low levels of change.




TABLE 9A. Results of minimum plot calculations by monitoring type and monitoring variable.
Monitoring Monitoring Variable # of Mean S.D.  Minimum plot by

Type Plots __condition min
plot
80%/25 80%/20
FABCO1T10 1 Total Fuel loading 14 7.85 4.16 8 13
12 254 1.36 9 13
FABCO1T10 2 ABCO pole tree 14  465.9/ha 558.6 42 66
densty 11 200.0/ha 3882 113 177
FABCO1T10 3 ABCO Seedling 14  5430.3/ha 7540.3 56 88
feqensly 12 850.3ha 13433 74 116
FPIPO1T02/9 1 Qyerstory Tree 22 162.7 98.9 90%  90%
Density ' 18 07
EPIPO1T02I9  ; TotalFuelloading 7  5.16/ha 131 2 3
7 315ha 081
BARNO1T02  { Bjack Sagebrush 3 178333 190865 @ 26 41
Density/ha

Not available
Mean = mean value of the primary monitoring variable
S.D. = Standard deviation
= Condition Minimum plots — {Burned plots that have reached objectives time frame}

Initial Interpretation of the Data

Data Analysis

The following section lists the objectives of each monitoring type and an analysis of the primary
variable of interest as listed in the objectives. Graphical presentations of the data are shown using
two types namely Multi burn status and Change over time graphs. Multi burn status lumps all plots
for the analysis of the variable. For example, juniper density is analyzed for pre burn plots for that
type and then it is separately analyzed showing year 1 analysis. Change over time compares each

plot individually over time for example pre burn fuel loading on plot 1 to post burn fuel loading on plot
i 1




Fuel Loading — Graphs and Data
Fuel Loading — Multiple Burn Status - Graphs

RESULTS:
Pre-burn fuel loading for 11 plots was reduced 64% from 7.16 kg/m2 to 2.55 kg/m2 within 1 month of the

prescribed fire for the average fuel loading of all plots. Three control plots had a fuel load of 10.46 kg/m2 and at
the 5-year sample, fuels measured 11.10 kg/m2.

OBJECTIVES:
Reduce total fuel loading by 20 to 50% immediate post burn. Total fuel loading was reduced 64% for the average

fuel loading of all plots. This exceeds the 20-50% reduction objective by 14%.

Burn Plots - Total Fuel Load - Change Over Time — Graph
" &




Burn Plots - Total Fuel Load - Change Over Time — Data

FMH 3.10 Fire Monitoring Data Analysis - BRCA 02/27/02
Change Over Time

Percent Change from 00 PRE - Total Fuel Load
Mixed Conifer Monitorying Type
Bryce Canyon NP - (1995-2000)

List of plots output:
FABCO1G08- 54-00 PRE
FABCO1G08- 57-00 PRE
FABCO1G08- 60-00 PRE
FABCO1G08- 63-00 PRE
FABCOl1G08- 55-01 Post
FABCO1G08- 58-01 Post
FABCO1G08- 61-01 Post
FABCO1G08- 64-01 Post
FABCO1G08- 56-01 yr01
FABCO1G08- 59-01 yr01
FABCO1G08- 62-01 yr01
FABCO1G08- 54-01 yr02
FABCO1G08- 57-01 yr02
FABCO1G08- 60-01 yr02
FABCOl1G08- 63-01 yr02
FABCO1G08- 55-01 yr05
FABCO1G08- 58-01 yr05
FABCO1G08- 61-01 yr05
FABCO1G08- 64-01 yr05

FABCO1G08- 55-00 PRE
FABCO1G08- 58-00 PRE
FABCO1G08~- 61-00 PRE
FABCO1G08- 64-00 PRE
FABCO1G08- 56-01 Post
FABCO1G08- 59-01 Post

| FABCOlGO8- 56-00 PRE
| FABCOlGO8- 59-00 PRE
| FABCOlGO8- 62-00 PRE
| FABCOl1GO8- 54-01 Post
| FABCOLGO8- 57-01 Post
| FABCOlG08- 60-01 Post
FABCO1GO8- 62-01 Post | FABCO1GO8- 63-01 Post
FABCO1GO8- 54-01 yr0l | FABCO1GO8- 55-01 yrOl
FABCO1GO8- 57-01 yr0l | FABCOLGO8- 58-01 yrOl
FABCO1GO8- 60-01 yr0l | FABCO1GO8- 61-01 yrOl
FABCO1GO8- 63-01 yr0l | FABCO1GO8- 64-01 yrOl
FABCOlGO8- 55-01 yr02 | FABCO1GO8- 56-01 yr02
FABCO1GO8- 58-01 yr02 | FABCO1GO8- 59-01 yr02
FABCOlGO8- 61-01 yr02 | FABCO1GO8- 62-01 yr02
FABCOlGO8- 64-01 yr02 | FABCO1GO8- 54-01 yr05
FABCOLGO8- 56-01 yr05 | FABCO1GO8- 57-01 yr05
FABCOlGO8- 59-01 yr05 | FABCO1GO8- 60-01 yr05
FABCOlG08- 62-01 yr05 | FABCO1GO8- 63-01 yr05

List of menu selections for this output:
First Visit: 00 PRE
Metric Units

Burn Status 01 Post 01 yr01 01 yr02 01 yr05
# of Plots (n) = 1 11 1.3 11
All Woody + Litter + Duff
Mean Change from 00 PRE, %..... -51. 58 -49, 53 ~33.60 =22.02
standard deviation.............. 35.81 36. 26 44, 24 46.25
gtandard ertor. ¢ swews s s sisowis s & 55 10.80 10.93 13. .34 13. 95
80% confidence interval (CI).... 14.81 15.00 18. 30 19, 13
CL lower limit.swsosomeinsss -66.40 -64.53 ~51.90 -41.15
CI upper Limit.ss: osesss s ~36., T7 -34.53 =15..30 -2.88

Total fuel loading was reduced 52% looking at the fuel change over time. Change over time
compares each plot individually over time for example pre burn fuel loading on plot 54 to post burn
fuel loading on plot 54. Where as multiple burn status lumps all plots. Thus the difference between a
64% and 52% reduction in total fuels.



Control Plots - Total Fuel Load - Change Over Time — Graph & Data.

O

FMH 3.10

Fire Monitoring Data Analysis - BRCA 02/27/02
Change Over Time

Percent Change from 00 PRE - Total Fuel Load
Mixed Conifer Monitoring Type - Control plots
Bryce Canyon NP - (1995-2000)

List of plots output:
FABCO1G08- 53-00 PRE

FABCO1G08- 53-00 yr05

i

FABCO1G08- 65-00 PRE i FABCO1G08- 65-00 yr05
I
I

FABCO1G08- 66-00 PRE

FABCO1G08- 66-00 yr05

List of menu selections for this output:

First Visit: 00 PRE
Metric Units

Burn Status
# of Plots (n) =

All Woody + Litter + Duff
Mean Change from 00 PRE,
standard deviation.......
standard error..c...coeoe
80% confidence interval (

CI lower limit. .. esie.
CI upper limit.......

o)
Te o

00 yr05

3

5. 28
8.73
5.04
9. 51
-4.23
14.79




Overstory Tree - Graphs and Data
Overstory Tree — Multiple Burn Status - Graphs

-

RESULTS:

White fir overstory trees had a density of 202.7 trees per hectare, which was reduced 40.4% to 120.9
trees/hectare for 11 plots 5 years after the prescribed burn using a multiple burn status analysis. The 3 control
plots had a density of 183.3 trees/hectare and at the 5-year sample period had 180.0 trees/hectare. Other tree
species densities remained relatively constant in the control plots. Ponderosa pine overstory trees were reduced
16.1% from 56.4 to 47.3 trees/hectare.

OBJECTIVES:
No specific objectives for overstory trees developed, however limited ponderosa tree mortality was desired.

- Change Over Time — Graph

£

Burn Plots — Overstory Tree Densit




Burn Plots — Overstory Tree Density - Change Over Time — Data

FMH 3.10 Fire Monitoring Data Analysis - BRCA 03/04/02
Change Over Time
Percent Change from 00 PRE - Bryce Canyon NP
Live Overstory Tree Density, by species name
Mixed Conifer Monitoring Type (1995 - 2000)
List of plots output:
FABCO1G08- 54-01 Post FABCO1G08- 55-01 Post FABCOlG08- 56-01 Post
FABCO1G08- 57-01 Post FABCO1G08- 58-01 Post FABCO1G08- 59-01 Post
FABCO1G08- 60-01 Post FABCO1G08- 61-01 Post FABCO1G08- 62-01 Post
FABCO1G08- 63-01 Post FABCO1GO8- 64-01 Post FABCO1G08- 54-01 yr01l
FABCO1G08- 55-01 yr0l FABCOlG08- 56-01 yr0l FABCO1G08- 57-01 yr0Ol
FABCO1G08- 58-01 yr0l FABCO1G0O8- 59-01 yr01l FABCO1G08- 60-01 yr0l
FABCO1G08- 61-01 yr0l FABCO1G08- 62-01 yr0l FABCOl1G08- 63-01 yr01l
FABCO1G08- 64-01 yr0l FABCO1lG08- 54-01 yr02 FABCOl1G08- 55-01 yr02
FABCO1G08- 56-01 yr02 FABCO1G08- 57-01 yr02 FABCO1G08- 58-01 yr02
FABCO1G08- 59-01 yr02 FABCO1G08- 60-01 yr02 FABCO1G08- 61-01 yr02
FABCO1G08- 62-01 yr02 FABCO1G08- 63-01 yr02 FABCO1G08- 64-01 yr02
FABCO1G08- 54-01 yr05 FABCO1G08- 55-01 yr05 FABCO1G08- 56-01 yr05
FABCO1G08- 57-01 yr05 FABCO1G08- 58-01 yr05 FABCO1G08- 59-01 yr05
FABCO1G08- 60-01 yr05 FABCO1GO8- 61-01 yr05 FABCO1G08- 62-01 yr05
FABCO1G08- 63-01 yr05 FABCO1G08- 64-01 yr05
List of menu selections for this output:
Natives Non-natives Live Only
All Classes Lumped Full Species Name First Visit: 00 PRE
Metric Units
Burn Status 01 Post 01 yr01 01 yr02 01 yr
# of Plots (n) = i | 11 4l
Abies concolor
Mean Change from 00 PRE, %...... -21.6 ~16. 0 =31. 0 -44.
standard degiatioN.csws s siawais s o s 27+ 5 25. 8 28. 3 30.
standard SLROL. . ¢ vsnew et swams s ne 8. 3 . B 8.5
80% confidence interwval (CI)..... 11.4 10. 7 117 12.
GL lower LimiE: s sms s covmnes =33. 0 -26.6 -42.7 =57,
CL upper Jimitscss s vonaniosa s =105 2 =55 3 =19..3 =3
Juniperus scopulorum
Mean Change from 00 PRE, %........ 0. @ 0.0 0.0 0.
Pinus flexilis
Mean Change from 00 PRE, %...... =12. 1 -7. 6 -24.9 -15.
standard deviation. cs.: snos e s 21 2 17.3 42.0 5.
SEANAATE SXTOT: & 0w wem ¢ sxsiossnre ek 6.4 S 2 12.7 15.
80% confidence interval (CI)...... 8.8 A | 17.4 2.5
CT lower 1imicwms s snsmsesss =20+ 9 -14.7 -42.3 =3
CE Upper Limi.csesiaweess sae -3.4 -0.4 =758
Pinus ponderosa
Mean Change from 00 PRE, %...... -19. 3 -7.4 =97 =5.
standard deviation:.::s:somewes s aos 28.0 17, 0 21.5 16

05

~ N oo wwu

N Oy 0



standard errot::scvss s risoes s inms 8.5 5.1 6: 5 5.1
80% confidence interval (CI)..... 11,6 Te: D 8.9 7.0
1 lower limitissesavsesssas -30.9 -14.4 -18.6 =12.7
CL UPpeE EAMif.u. i vowminge s s e T -0.4 -0. 8 12
Populus tremuloides
Mean Change from 00 PRE, %....... -4.5 =4.5 =9. 1 =9,1
standard deviation........ceueu.nn 15.1 15.1 30.2 30. 2
standard error: ssssmss s soses o sewes 4.5 4.5 9.1 9.1
80% confidence interval (CI)...... 6.2 6. 2 12. 5 12.5
I 1ower L1iMi€.ew s answesssns -10.8 -10.8 -21.6 -21.6
CI upper LiftaG. . csssmess wawads 1.7 Le T 3.4 3.4
Pseudotsuga menziesii
Mean Change from 00 PRE, %...... -23..1 =18..2 -26.0 =273
steandard devilatlon:: s susmes snsws 35.0 33.9 35: 1 366
gtandarl EEEOr: sosss s s onwwn s samns 10.5 10.2 10.6 11.0
80% confidence interval (CI)..... 14:.5 14.0 14.5 g hcs P
CI lower limiBessvevomunsnnss -37.6 -32.2 -40. 6 -42.5
CL mpper limiti::isewssirsnes =87 -4.2 =11; 5 =12.2

White Fir overstory tree density was reduced 44.5% five years after treatment with a change over
time analysis. Change over time compares each plot individually over time for example pre burn
trees on plot 54 to post burn trees on plot 54. Multiple burn status lumps all plots for its analysis.
Thus the difference between a 40.4% and 44.5% reduction in overstory tree density.

- Change Over Time — Graph

Control Plots — Overstory Tree Densit
s

11



Control Plots - Overstory Tree Density - Change Over Time -Data

FMH 3.10 Fire Monitoring Data Analysis - BRCA 03/04/02
Change Over Time

Percent Change from 00 PRE
Live Overstory Tree Density, by species name, FABCO1G08
List of plots output:
FABCO1G08- 53-00 PRE i FABCO1G08- 53-00 yr05
FABCO1G08- 65-00 PRE i FABCO1G08- 65-00 yr05
FABCO1G08- 66-00 PRE i FABCO1G08- 66-00 yr05

List of menu selections for this output:

Natives Non-natives
Live Only All Classes Lumped
Full Species Name Firgt Visit: 00 PRE
Metric Units

Burn Status 00 yr05

# of Plots (n) = 3

Abies concolor

Mean Change from 00 PRE, %....... i
standard deviation: svssnsss sowams s L3
STANERATE SEHIOE. wisw o sioimwin s » ol ®me 0.7
80% confidence interval (CI)...... 144
CL Lower Lifilit. « . coeee « o wmmm e -2, L
CL upper limik: sewsmess swnanss O 7
Juniperus scopulorum
Mean Change from 00 PRE, %....... =52
standard deviatlon. ceescs s snmss s s 5.8
standard Srroriss ia o om ks s o amsae b s 3
80% confidence interval (CI)...... 6.3
CT lewer '1imit: sasssss s asnmeds =916
EL JUppRE LITEr . 8 la cs o 5 e o wligs 3.0

Pinus flexilis
Mean Change from 00 PRE, %...ceoe.s 0% 0

Pinus ponderosa
Mean Change from 00 PRE, %csswsess 050

Pseudotsuga menziesii

Mean Change from 00 PRE, %........ 4.8
standard deviatlion: seaceesssnvsmss 18: 2
StANAard SFEO s ws : sommiss s s 855 8% 5 10. 5
80% confidence interval (CI)..... 19.9
CE-LowWeE 1ot vin s s b aan =15, 0
CL upper lindts sssss s wasnass 24.7

12



Pole Tree - Graphs and Data
Pole Tree Density - Multiple Burn Status - Graphs

.@' 2 y e i \

RESULTS: Treatment white fir pole sized tree densities decreased 57.1% from 465.9 to 200.0 trees per hectare
2 years after the burn. At the year 5 sample period poles showed a density of 218.2 trees/hectare which is a
53.2% reduction from pre burn levels using the multiple burn status analysis. Control white fir poles increased
5.1% from 520.0 to 546.7 trees per hectare.

OBJECTIVES: Reduce white fir pole tree (2.51 to 15.0 cm DBH) density by 20 to 40% within 2 years of the
prescribed burn. Pole sized trees were reduced within two years of the treatment 12% above the 20-40%
objective. At the year five sample period poles showed a density of 218.2 trees/hectare which is a 47.8%
reduction from pre burn levels. Control white fir poles increased 5.1% from 520.0 to 546.7 trees per hectare.

13



Burn Plots - Pole Tree Density - Change Over Time — Data

FMH 3.10

Fire Monitoring Data Analysis - BRCA

Change Over Time

03/04/0

Percent Change from 00 PRE - Bryce Canyon NP

Live Pole Tree Density,

by species name

Mixed Conifer Monitoring Type (1995 - 2000)

List of plots output:
FABCO1G08- 54-01
FABCO1G08- 55-01
FABCO1G08- 56-01
FABCO1G08- 57-01
FABCO1G08- 58-01
FABCO1G08- 59-01
FABCO1G08- 60-01
FABCO1G08- 61-01
FABCO1G08- 62-01
FABCO1G08- 63-01
FABCO1G08- 64-01
FABCO1G08- 54-01
FABCO1G08- 55-01
FABCO1G08- 56-01
FABCO1G08- 57-01
FABCO1G08- 58-01
FABCO1G08- 59-01
FABCO1G08- 60-01
FABCO1G08~- 61-01
FABCO1G08- 62-01
FABCOl1G08- 63-01
FABCO1G08- 64-01

List of menu selections for
Natives
Live Only

Post
Pest
Post
Post
Post
Pest
Post
Posit
Post
Post
Post
yr0l
yr0l
yr01l
yr01l
yr01l
yr01l
yr0l
yr0l
yr0l
yr0l
yr0l

s

Full Species Name

Metric Units

Burn Status

output:

FABCO1G08- 54-01
FABCO1G08- 55-01
FABCO1G08- 56-01
FABCO1G08- 57-01
FABCO1G08- 58-01
FABCO1G08- 59-01
FABCO1G08- 60-01
FABCO1G08- 61-01
FABCO1G08- 62-01
FABCO1G08- 63-01
FABCO1G08- 64-01
FABCOl1G08- 54-01
FABCO1G08- 55-01
FABCO1G08- 56-01
FABCO1G08- 57-01
FABCO1G08- 58-01
FABCO1G08- 59-01
FABCO1G08- 60-01
FABCO1G08- 61-01
FABCO1G08- 62-01
FABCO1G08- 63-01
FABCO1G08- 64-01

Non-natives
All Classes

Fiwgt Misats

yr02
yr02
yr02
yr02
yr02
yr02
yr02
yr02
yr02
yr02
yr02
yr05
yr05
yr05
yr05
yr05
yr05
yr05
yr05
yr05
yr05
yr05

Lumped
00 PRE

01 Pest 01 yr01

14

# of Plots (n) = 15
Abies concolor
Mean Change from 00 PRE, %...... -36.5
standard deviabion. swsqsswwnsss s oo 42: 5
SEANAAET EREONE. coe v vienn o o aie v e oo oione 12:8
80% confidence interval (CI)..... 17.-6
CI lower limit....eeeeueeennn =-54.1
CI. upper LimdlCesss s anwmenens =18. 9

L

=3,
36.
dnl.
15.
=l A
~22%

1

o). O I © h ~J

2

01 .- yxr62

Ik

NDNDORF BN

01 yr05

~50.
46.
1.3:
19.
=69.
—-31.

1

s O WO



Juniperus scopulorum

Mean Change from 00 PRE, %........ 0.0 =8 1L =91 =91
standard deviatioNaieces«sasnmms s s 5550 0.0 30.2 30 2 30,2
BLandard CEBOBE. ¢ o o v wiwe s siniswishs & ok e 0.0 9.1 9. 1 9.1
80% confidence interval (CI)...... 0.0 12,5 12 b 12.5
CI lower Limit. .oc.ooomonssose 0.0 -21.6 -21.6 -21.6
CIL opper limiteses sousanssssowe 0.0 3.4 3.4 3.4
Pinus flexilis
Mean Change from 00 PRE, %...... =1.3: & ~1.3.6 =18. 2 =18.2
standard deviation: .« sseoiias s ssies 32: 3 32.3 4055 40.5
SLandard: EEEOL. disd el » siatin ey o osd s 9.7 9. 7 12. 2 12.2
80% confidence interval (CI)..... 13,4 13.4 16. 7 16.7
CT JoweEr LIMiE. cu s sownn il o5 =27.0 -27.0 =34. 9 -34.9
CI upper limites «s comwn o sains =@k 3 =0k 3 =il 4 =1.4
Pinus ponderosa
Mean Change from 00 PRE, %....... =811 =8 1 =91 0.0
standard deviation. -« coeso's s omins 30:2 202 30. 2 44,7
standard BYTOK: . s el '« o s s e & 5 o 5o we 9,1 9.1 i 13 .5
80% confidence interval (CI)..... 12.5 2.5 1255 18.5
G lower Jimitsdsdems s -21.6 -21.6 =21.6 =18.5
CI UPPeE it fhihlll e o b s ol 3.4 3.4 3.4 8.5
Pseudotsuga menziesii
Mean Change from 00 PRE, %...... -36.4 s 2 B
standard deviation.........o0.o.. 50.5 * * *
standard eYrof.s swi s s vewiwis & 5 5556 L5, 2 * Gl *
80% confidence interval (CI)..... 20.9 * * *
T, ToweP Ligite: plisds tssssl -57.2 % * *
CI' upper LimiwE: . ez e s tssts ~1t5. 5 * e %

* Indicates that the 00 PRE visit could not be found for those
data. Percent change would be meaningless.

White Fir pole tree density was reduced 52.2% two years after treatment with a change over time
analysis. Change over time compares each plot individually over time for example pre burn trees on
plot 54 to post burn trees on plot 54. Multiple burn status lumps all plots for its analysis. Thus the
difference between a 57.1% and 52.2% reduction in pole tree density.

15



Seedling Tree - Graphs and Data

Seedling Tree Density - Multiple Burn Status - Graphs

RESULTS:

Seedling tree densities in the 15.0 to 29.9cm height class were reduced 29.4% from 309.1 to 218.2 trees/hectare
2 years after treatment with a multiple burn status analysis lumping all plots. The 3 control plots showed a
133.3% increase at the year 5 sample period. Seedling tree densities in the 30.0 to 44.9cm height class
decreased 40.0% at the 2 year read from 181.8 to 109.1 trees/hectare. Control seedlings in this height class
increased 14.3%. Seedlings measuring 45.0 to 59.9cm in height decreased 33.3% 2 years after the prescribed
burn while control density remained the same. Seedlings in the 60.0 to 74.9cm height class remained the same
for both treatment and control plots at the 2 and 5 year sample periods respectively.

OBJECTIVES:
Reduce seedling tree (0 to 2.5cm DBH) density by 20 to 40% within 1 year of the burn. Seedling trees were
reduced by 78% within one year of the treatment.

Comparing year five data with treatment vs. control there were 3963.6 trees per hectare pre burn and 12090.9
seedlings by year five for a 205% increase. This is due to a sprouting of seedlings in the 0 to 14.9cm height
class. Omitting this height class there were 836.4 seedlings per hectare pre burn with a 22% reduction to 654.5
per hectare five years after treatment.
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Seedling Tree Density - Change Over Time - Graph

Seedling Tree Density - Change Over Time - Data

FMH 3.10 Fire Monitoring Data Analysis - BRCA 03/04/02
Change Over Time

Percent Change from 00 PRE
Live Seedling Tree Density, by species name
FABCO1G08
List of plots output:

FABC0O1G08- 54-01 Post
FABCO1G08- 55-01 Post
FABCO1G08- 56-01 Post
FABCO1G08- 57-01 Post
FABCO1G08- 58-01 Post
FABCO1G08- 59-01 Post
FABCO1G08- 60-01 Post
FABCO1G08- 61-01 Post
FABCO1G08- 62-01 Post
FABCO1G08- 63-01 Post
FABCO1G08- 64-01 Post
FABCO1G08- 54-01 yro01
FABCO1G08- 55-01 yro01
FABCO1G08- 56-01 yr0l1
FABCO1G08- 57-01 yr01
FABCO1G08- 58-01 yr0l1
FABCO1G08- 59-01 yr01
FABCO1G08- 60-01 yr0l1
FABCO1G08- 61-01 yr01
FABCO1G08- 62-01 yrO0l1
FABCO1G08- 63-01 yr0l
FABCO1G08- 64-01 yr01

FABCO1G08- 54-01 yr02
FABCO1G08- 55-01 yr02
FABCO1G08- 56-01 yr02
FABCO1G08- 57-01 yr02
FABCO1G08- 58-01 yr02
FABCO1G08- 59-01 yro02
FABCO1G08- 60-01 yro02
FABCO1G08- 61-01 yr02
FABCO1G08- 62-01 yr02
FABCO1G08- 63-01 yro02
FABCO1G08- 64-01 yr02
FABCO1G08- 54-01 yr05
FABCO1G08- 55-01 yr05
FABCO1G08- 56-01 yr05
FABCO1G08- 57-01 yr05
FABCO1G08- 58-01 yr05
FABCO1G08- 59-01 yr05
FABCO1G08- 60-01 yr05
FABCO1G08- 61-01 yr05
FABCO1G08- 62-01 yr05
FABCO1G08- 63-01 yr05
FABCO1G08- 64-01 yr05
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List of menu selections for this output:
Natives
Non-natives
Live Only
All Classes Lumped
Full Species Name
First Visit: 00 PRE
Metric Units

Burn Status 01 Post 01 yr01 01 yr02 01 yr05
# of Plots (n) = 11 1LgE {8 131
Abies concolor
Mean Change from 00 PRE, %...... =58 7 -65. 3 =60 3 346. 8
standard. deviation. ¢ veeesis oo oo 44,7 41.3 52.0 706. 3
Standard EXrTOLr: s .. 5+ 5 s wies ns s 13:5 12:5 1.5: 7 213.0
80% confidence interval (CI)..... 8.5 1.7, L 21, 5 292, 2
Cl lower 1imit: : «esemesosens =T77::2 -82. 4 =81.8 54,7
Ch=UpPEE Bt E. 2.2 % - g e b - -40. 2 -48. 2 ~38.-7 639.0
Picea engelmannii
Mean Change from 00 PRE, %.ccswsnsss a & & .
Pinus flexilis
Mean Change from 00 PRE, %...... =18.2 -18. 2 =27.3 =27+ 3
standard deviation..........ce.... 40.5 40.5 46.7 46.7
standard ErroYess s naewns s 5 65558 122 122 14.1 14.1
80% confidence interval (CI)..... 16. 7 16.7 19.3 19.3
CL lower limiti ¢swcwwssssawes =34.9 -34.9 -46.6 -46.6
CT UPREE LIMLE. o s wwoeie o oreeis e -1.4 -1.4 -8.0 -8.0
Pinus ponderosa
Mean Change from 00 PRE, %...... -10.6 -10.6 i *
gtandard deviation. . ceees « maasaes 23.9 23.9 * *
stapdard erfofc.cs s sascsmssvnumsnss Te 2 7.2 * *
80% confidence interval (CI)...... 9.9 9.9 * *
CI lower limit........cc.... -20.5 -20.5 * *
CIL upper limitiicsss:sasnwass =0s 7 =0.7 * *
Populus tremuloides
Mean Change from 00 PRE, %.......... * * x *
Pseudotsuga menziesii
Mean Change from 00 PRE, %...... -62.1 -73.9 -37.6 *
Standard deviatioN.ceeess vvvwwees 48,5 40.0 148.5 *
standard erroris:ssocwss s ssnsws 55 13:7 12. T 44.8 *
80% confidence interval (CI)..... 18.8 16.6 6l1.4 *
CIl lower limitiszescsassesns -81.0 =90. 5 -99.0 B
CI Upper LiMit. e s vommoms -43. 3 -57. 4 23.9 *

* Indicates that the 00 PRE visit could not be found for those
data. Percent change would be meaningless.
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Exotics Monitoring/Alert:

This year's sampling and analysis revealed the presence of Bromus carinatus within
one plot, and near another, in the (Sheep) East Creek Ridge burn unit. This species was
intercepted on the herbaceous transect of brush plot 3 in the Black Sage monitoring type
(BARNO1TO05). It was also found within 5 meters of the perimeter of plot 52 in the White
Fir/Mixed Conifer monitoring type (FABCO1G08). This non-native species has not been
previously recorded on or near any plots. See 2000 report for previous exotics data.

Actions to be Taken Based on this Data Analysis

A review together with Bryce Canyon Resource/Fire Management staff is necessary in
order to determine if burn plan and fire monitoring type description objectives are meeting
desired goals. Actions to be taken regarding exotic plant species will also be determined in
this review. Presenting the data has been discussed with an informal resourcef/fire
presentation occurring first followed up by a presentation at one of Bryce Canyons all
employee meetings.

Vegetation monitoring type description sheets need to be reviewed. The objectives
need to be evaluated given the analysis in this document. At this time no specific question
needs to be addressed with research. Continued burning and monitoring is recommended
until we have more data.

Additional Analyses Needed

Additional analyses need to be performed on the ponderosa pine plots particularly with
the plots that were installed in the late 80’s. Overstory tree data can be explored and
analyzed with current sampling techniques and protocols, however the collected data may
not. Table 9 footnote stated that the minimum plot number was calculated with all of the
Ponderosa Pine plots labeled as FPIPO1G02 -PRE plots. Further work needs to be done
with this type in organizing and cleaning up the database.

PROGRAM INFORMATION

Staff Participants

Henry Bastian, Fire Ecologist Claire Crow, Lead Bio Tech

Sarah Cooper, Bio Tech Ed Hentcelt, Bio Tech

Brian Raper, Bio Tech Virginia McDaniel, Rare Plants — assistance thanked.

Additional help in plant identification on the Black Sagebrush plots was cheerfully provided by
Fletcher Linton, Park Botanist, Bryce Canyon NP. We gratefully acknowledge his assistance.

Changes in Protocol

No changes in protocol were instituted in 2001. However, pilot monitoring was started
with the black sagebrush monitoring type. This data will need to be analyzed to find the
coefficient of variation between sampling sizes to see which size will provide statistically
sound data with minimum effort.
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Recommended Changes in Protocol
The completed handbook was received and new protocols outlined in the handbook
along with new data forms will be implemented during the 2002 field season.

Changes in Protocol following a Program Review

No changes in protocol were instituted in 2001 and the program received a partial
review in 1998 from Paul Reeberg. Most of the recommend changes were implemented.
For example those that were not were the color of stakes and the review stated that this was
a minor change. Table 9 footnote stated that the minimum plot number was calculated with
all of the Ponderosa Pine plots labeled as FPIPO1G02 -PRE plots. Further work needs to be
done with this type in organizing and cleaning up the database. Because of the difference in
the ways the data was collected it is difficult to analyze certain portions of the ponderosa pine
monitoring type. Extensive time will be required to update and correlate that information.

The database has been searched for errors using the edit menu and the check this
data form all plots. Errors were corrected with the exception of some updates that need to
occur with the species either not being entered or updated on forms FMH-6 and FMH-15.
Quality control is performed by an error checker once the data is entered and also at a lesser
degree by the lead crewmember and ecologist.

Data Management

Fire effects data collected at Bryce Canyon National Park is stored at Zion National
Park. Once this year’s data has been entered and analyzed, a copy of the zipped digital file
will be forwarded to Bryce Canyon. A printed hard copy of the report and the poster
presentation of the mixed conifer data will be sent. All digital information will be in the
forwarded package. Original slides and voucher specimens are stored at Zion, but are
available to Bryce Canyon staff upon request.

EQUIPMENT INFORMATION

Fire effects equipment is stored in the Zion Fire Operations office, in the old safe, in
the light brown storage cabinet. Fire effects purchases are completed on a DI-1, Requisition
form. Since 2001 all DI-1’s have been completed digitally and are stored in the following
location. Zion Net work F:/ drive (Ranger Divisions drive), F:/Fire Mgmt Office/Fire
Effects/DI-1s/2002.... folders. All suppliers can be reference there or in previous reports.
Fire effects digital data is stored on the fire ecologist laptop computer, the fire effects desktop
computer, and the fire effects crew laptop along with zipped database files being stored on
the Zion network. This network is routinely backed up. Slide and prints are located on the
crew leads desk shelf and plot data folders are maintained in a light brown filing cabinet next
to the fire effects crew leads desk. Some other fire effects equipment is located around the
corner by the Zion Fire Management Officers office with voucher specimens, miscellaneous
files, and identification books located in a fire safe filing cabinet. Next to that is the drying
oven and a desk with the fire effects microscope and plant identification materials and
presses. In the drawer of the desk are the field forms and some other fire effects plot
folders.
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INNOVATIONS

The only innovation is the addition of taking plot images (prints) out into the field to
allow replication of the image. Sending in our slides in for print development has done this.
Zion NP has some new slide scanners that may allow us to print scanned images for this
purpose in the future.

Monitoring Type Information

The BARNO1T05 monitoring type was developed this season. See attached.Table 9
footnote stated that the minimum plot number was calculated with all of the Ponderosa Pine
plots labeled as FPIPO1G02 -PRE plots. Further work needs to be done with this type in
organizing and cleaning up the database. Because of the difference in the ways the data
was collected it is difficult to analyze certain portions of the ponderosa pine monitoring type.
Extensive time will be required to update and correlate that information.
Status of Five-Year Plan

Although the moratorium on prescribed burning has been lifted, the new directives
require additional resources on each burn and burn plan revisions. As a result, the schedule
for implementation of projects on the five-year burn plan is uncertain.

TABLE 10. Transects/plots classified by burn unit and monitoring type.

Burn Unit Monitoring Type
FPIPO1T02 FABCO1G08 BARTR1T05
Residential 23492226 - --
Paria 36,37,44,45,47,50 - -
Sunset 13,18.20 - --
(Sheep) East Creek 67,68,69,70,71,72,75 -- --
Ridge
East Creek - 1:2.3
Meadows
County Line - 54,55 --
Agua | - 52 --
Yovimpa - 56,57,58,59,60, -
61,62,63,64
Podunk-Yovimpa2 -- 66,77,78 -
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TABLE 11 Completed Prescnbed Burns -2001

1982 Meadow @astCroskMeadowy ~ 6/1982 e e

10/1992

9/1994

06/02/98

2000 Agual 05/05/00 124 1 Mixed Conifer
2000 East Creek Meadow 4/2000 428 0 PIPO & Black Sage

09 0 . Punder sa}’me .

’?" = Questlon to be determmed by Bastian ' 7 Questions for Bryce Canyon staff.

(*#) = Number of plots being maintained out of total listed in the unit.
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TABLE 12. Proposed prescribed burns, 2002-.

2002 Fairyland 0 Ponderosa Pine
2 Podunk-Yovimpa2 3 White Fir/Mixed
Conifer
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TABLE 13. Plots to be re-measured in 2002.

Plot name and Burn unit Most Burn status in Comments
number recent read 2002
date

FABCO1GO8 #52 Agual 09/25/01 01-YR2

BARNOI1TOS5 #2 (Sheep) East 09/23/01 01-YR1
Creek Ridge

BARNOI1TOS #3 (Sheep) East 09/23/01 01-YR1
Creek Ridge . f

FPIPO1TO2 #67 (Sheep) East 10/22/01 01-YR1
Creek Ridge

FPIPO1TO02 #68 (Sheep) East 10/22/01 01-YR1
Creek Ridge , ‘

FPIPO1TO2 #69 (Sheep) East 10/22/01 01-YR1
Creek Ridge

FPIPO1TO2 #70 (Sheep) East 08/07/01 01-YR1
Creek Ridge

FPIPO1TO2 #71 (Sheep) East 10/23/01 01-YR1
Creek Ridge

FPIPO1TO2 #72 (Sheep) East 10/23/01 01-YR1
Creek Ridge 5

FPIPO1TO02 #75 (Sheep) East 10/22/01 01-YR1
Creek Ridge

PLOTS WHICH MAY REQUIRE IMMEDIATE POSTBURN MONITORING IF ALL

SCHEDULED BURNS ARE COMPLETED

'FABCO1GO08 #66 Yovimpa2- - 07/14/01  01-POST  Plot will be changed from a
' Podunk- . control plot to a burn plot.
FABCO1GO08 #77 Yovimpa2- 08/08/01 01-POST
Podunk-
FABCO1GO08 #78 Y ovimpa2- 08/09/00 01-POST

Podunk-
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TABLE 14. Plots to install in 2002.

# of
Proposed project area plots Project type Comments
Meadow units D ~ARNO )
Mixedconiferumits = -2 . . = | ABCO
. ‘ 1 20?  CBI- Composite Burn Index
107 7 . Mechanical

Prepared by: Henry Bastian and Claire Crow

APPENDIX A.

FMH4 MONITORING TYPE DESCRIPTION SHEET PARK: BRCA
Monitoring
Type Code* B ARNO1 T 0 2/5 Date Described: 4/2001

Monitoring Type Name: Black sagebrush

Preparer\s: Ross Wilmore, Rick Wallen, Fletcher Linton, Art Latterell, Henry
Bastian

Burn Prescription: To be filled in later with Ross Wilmore.

Fire Management Objective(s): 1) Reduce brush density by 40-70% within 2 years
post burn. 2) Increase native grasses and forbes in 5-10 years by >10% cover.

Fire
Monitoring Objective(s): 1) We want to be 80% sure of detecting a reduction of 40%
change in the average brush density. We also want to detect a 10% change in the
relative cover of native grasses and forbes. For all of these objectives we are
willing to accept a 20% chance of saying a change took place, when in fact it did
not.

Fire Monitoring Variable(s): Average Brush density [ Artemisia nova ( black
sagebrush); increase cover of native grasses [ Stipa comata (needle and thread
grass), Poa fendleriana (muttongrass), Koeleria macrantha (junegrass), Elymus
elymoides (squirrel tail)] and forbes [ Senecio multilobatus (Untia groundsel),
Calyophus lavandulifolius ( lavender evening primrose)]

Physical Description: This monitoring type occurs along alluvial hollows or
stringers on top of the Paunsaugunt plateau between 7,600 and 8,300 feet in the
central eastern portion of Bryce Canyon NP. The slope varies from 1 to 15 percent
and includes all aspects. Steep slopes >50% are excluded. Soils are derived from
alluvial calcareous parent materials (primarily limestone, and calcareous
mudstone). Typically, the topsoil layer is a brown mildly alkaline fine sandy
loam 4 to 10 inches thick and the subsoil is a light-brown mildly alkaline sandy
clay loam about 25 inches thick. Substratum varies from well-drained coarse
limestone alluvium along the margins to less well-drained yellowish-brown clay
loams in the bottom portions of the hollows.
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Biological Description: The transect should contain black sagebrush as the primary
component in all size classes (must be >75% of species diversity). Other shrub
species such as Chrysothamnus viscidiflorus (mountain rabbitbrush), Tetradymia
canescens (gray horsebrush), Artemisia frigida (fringed sagebrush), and Purshia
tridentata ( bitterbrush) could compose a small portion of the transect (<25% of
species diversity). Common grass species include Stipa comata (needle and thread
grass), Poa fendleriana ( muttongrass), Koeleria macrantha ( junegrass), and Elymus
elymoides (squirrel tail). Common herbs include Senecio multilobatus ( Untia
groundsel) and Calyophus lavandulifolius (lavender evening primrose). Trees
surrounding the hollows or stringers consist primarily of ponderosa pine with
Rocky Mountain juniper, white fir, and maple present in varying degrees.

Rejection Criteria: Exclude perennial streams, anomalous vegetation patches,
ecotone type boundaries, large rock outcroppings or barren areas (>20% of the
plot), or areas within 20 meters of physical barriers such as roads, or trails.
Exclude archeological/cultural sites

Notes: The brush density is done 1 meters on each side of the 0 meter to 30 meter
transect. Photos will be taken 1.5-2 meters from re-bar and approximately 4 feet
from the ground. General reference photos should be taken from Op or 30p with
significant identifiable features in the background (Landscape scale). Pilot
sampling for brush will be done 2 meters on each side of the transect with each
side counted separately.

FMH4 PLOT PROTOCOLS Park: BRCA Code:BARNO1T04
GENERAL PROTOCOLS
Preburn | Ait. Treatment Plots (opt) Herb Height (opt)
Herbaceous Density (opt) Abbreviated Tags (opt)
OP/Origin Buried (opt) Crown Intercept (opt)
Voucher Specimens (opt) Herb. Fuel Load (opt)
Belt Transect Width: 2 meters Stakes Installed at: ALL

Herbaceous frame dimensions: None Herbaceous density data collected at: N/A

Herbaceous Data Collected at: @4-Q1 Q3-Q2 op-50p 0-30P

Burn Duff Moisture/ Sug Flame Zone Depth/ Sug
Postburn Herbaceous Data (opt) Herb. Fuel Load (opt)
100 Pt. Burn Severity FMH-24 7pt. Burn
(opt) Severity
FOREST PLOT PROTOCOLS YES | NO YES | NO
Not Applicable () ) () ()
Sug = Suggested Opt =
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