Fire Severity and Fire Behavior Evaluation

Sierra Front

Humboldt-Toiyabe National Forest

June 6-7, 2004

Introduction

On Friday, June 4, 2004, I was contacted by Mike Dondero, Humboldt-Toiyabe National Forest Fire Staff, and Paul Hefner, Humboldt-Toiyabe National Deputy Forest Fire Staff.  I was requested by them to visit the Sierra Front area as a Fire Behavior Analyst, and assess the current fire severity and fire behavior potential.  From early May until the first of June, the Humboldt-Toiyabe National Forest had been experiencing record breaking Energy Release Components (ERC) at the three primary NFDRS Stations (Dog Valley, Galena, and Markleeville) that represent the potential fire danger along the Sierra Front Range.  They felt an objective assessment from an individual that was not from the Sierra Front would be helpful to verify the critical fire and fuels conditions.
Objectives
The primary objectives were to visit the three NFDRS Stations and review the station indices, take a view live and dead fuel samples, and review local live fuel sampling data.  From that information I was to assess the validity of the fire situation and make some fire behavior predictions based on the current fire fuels and weather conditions.

NFDRS Stations and Indices

The Dog Valley RAWS, at approximately 5976 feet, covers data from 1964 to 2003.  It is located on a Northeast aspect in a partially sheltered Ponderosa pine stand. The ERCs for fuel model G1P2 began breaking historic high records in mid April, 2004.  They are currently at the cumulative frequency of 90% keeping pace with the historic high ERCs.  They are projected to be at the 97% by early July.  
The Galena RAWS, at approximately 5000, covers data from 1980 to 2003 and is located on an East aspect which is an exposed open site next to the Galena Nevada Division of Forestry fire station.  The ERCs for fuel model G1P2 have been breaking historic highs since April 1, 2004.  They are currently above the cumulative frequency of 90% and are approximately 5-10 points from the 97%.
Markleeville RAWS is located at the old Heliport 1/2 mile southeast of the Ranger Station.  It is on a relatively flat ride that slopes to the northwest at approximately 5770 feet.  The station has data back to 1964.  The ERCs for the fuel model G1P2 started breaking historic high records around April 10, 2004.  The ERCs are currently above the cumulative frequency of 90% and are expected to move past the 97% by June 16th.

Live and Dead Fuel Samples

Data for the Dog Valley RAWS in the Weather Information Management System (WIMS) for June 6, 2004, listed the live herbaceous fuels at 62% and the dead down 1000-hour fuels (+3 inches in diameter) at 9%.  On site measurements of the live and dead fuels were as follows on June 6:
Bitterbrush
101 %

Manzanita
148 %

1000-Hour
6 %

WIMS data for Galena RAWS on June 6, 2004, showed live herbaceous at 2% and dead downed 1000-hour fuels at 6%.   On site measurements of the live and dead fuels were as follows on June 6:

Bitterbrush
134 %

Manzanita
103 %

1000-hour
6 %

WIMS data for Markleeville RAWS on June 6, 2004, indicated live herbaceous at 50% and dead downed 1000-hour fuels at 8%.  On site measurements of the live and dead fuels were as follows on June 6:

Sage Brush
114 %

1000-hour
10 %

At all three RAWS sites the WIMS herbaceous fuels were considerably below what the limited live fuels samples indicated, however the 1000-hour fuels were extremely close.  
Live fuel samples from BLM sites were as follows:

	% Live Fuel Moisture

	Sample

Site
	Elevation

Feet
	April 07-

April 20
	April 21-

May 04
	May 05-

May 18
	May 19-

June 01
	Projected

June 02-

June 16

	Warm Springs
	4526
	210
	140
	125
	105
	90

	Carson
	4900
	210
	225
	150
	125
	110

	Fish Springs
	5100
	205
	180
	150
	115
	80


As can be expected due to lower elevations, the projected BLM live fuel moistures are 20 to 40% less than the samples taken at the three FS RAWS sites.  However, it is important to note that the vast majority of the BLM live fuel samples are significantly below the 21 year average for this time of year.  This indicates that, due to the below normal total precipitation since October 1, 2003, extremely early snow melt which occurred in March of 2004, and lack of spring rains, live fuel drying and curing has been accelerated at least 2-3 weeks ahead of schedule.  The following table shows the live fuel samples from BLM sites in relation to 21 year averages and subsequent deficits:
	2004
	21 Year Average
	Deficit

	Sample

Site
	May 19-

June 01
	May 19-

June 01
	May 19-

June 01

	Warm Springs
	105
	145
	-40

	Carson
	125
	175
	-50

	Fish Springs
	115
	170
	-55


It is subsequently safe to assume that the live fuels are curing at the Forest Service RAWS also 2-3 weeks ahead of schedule.  The live fuels condition, coupled with the exceptionally dry dead downed fuels that have been verified with the recent fuels sampling, are definitive indicators that the fire behavior potential is very high to extreme and 2-3 weeks ahead for historic trends.  
Fire Behavior Predictions Based On Current Fire Fuels And Weather Conditions
Two predictions were run to model what the potential fire behavior based of the current fuels conditions on the Sierra front.  The first prediction was run using a Fuel Model 2 which represents timber with grass and understory where fire spread is primarily through the fine herbaceous fuels, either curing or dead.  These are the surface fires where the herbaceous material, in addition to litter and dead-down stemwood from the open shrub or litter overstory, contributes to the fire intensity.  In fuel model 2 there is a live herbaceous component that was run at 50, 100, and 150%.  The 20-foot wind speed was run at 10, 20, and 30 mph.  The BehavePlus runs are located in the appendix.  Also modeled is the worst case situation for a safety zone.  The model displays that at 100% herbaceous fuel moisture, which is approximately where the fuels are on the sierra front as on June 15th, and a 20-foot wind speed of 10 mph, the flame lengths would be approximately 7 feet on a 30 % slope.  This is well beyond the 4 feet for direct attack by hand crews and almost to the limit for engines which is 8 feet.  The safety zone size for a 5 person engine crew would need to be approximately 1.24 acres in size or 1/4 acre larger than a football field.  At 30 mph for a twenty foot wind speed, the flame lengths jumps to 17 feet which would require a safety zone for a 5 person engine crew of at least 5.6 acres. 
The second fuel model that was used was a 5 for brush.  Fire is carried in the surface fuels that ate made up of litter cast by the shrubs and the grasses or forbs in the understory.  The fuel model was run with live woody at 50, 100, and 150% and the 20-foot wind speeds at 10, 20, and 30 mph on a 30% slope.  Again at the 100% live woody moisture at 10 mph, the flame lengths were approximately 7 feet.  The safety zone for a 5 person engine crew would have to be at least 1 acre in size.  If the wind speed jumps to 30 mph the flame lengths reach 13 feet and a 5 person engine crew would need a 3.4 acre safety zone.  

At the rate that the live woody and herbaceous fuels are curing on the Sierra Front, approximately 25-50% every 2 weeks, the percent live fuel moistures could be from 50-75% before the end of June.  In the case of fuel model 2, the flame lengths would jump to approximately 18 feet at 30 mph 20-foot wind speed.  The safety zone size for a 5 person engine crew would be at least 6.5 acres.

It is obvious that the fire behavior potential on the Sierra front due to early snow melt, and drought conditions, are at critical levels and will be getting worse until monsoon moisture can increase the down dead fine fuel moistures.  
/s/
IVAN ERSKINE

Fire Behavior Analyst
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