Sawtooth National Forest
August-September, 2013

2013 Fire Assessment for the Kelley Fire
Purpose of this Assessment
This assessment is intended to summarize predicted fire and fuel conditions through the end of fire season for the Kelley fire. It is referenced and incorporated into the Wildland Fire Decision Support System (WFDSS) and is part of the decision support process.
To be effective, this assessment must be reviewed and updated as the fire evolves



Fire Management Implications for the Kelley Fire
· The Kelley Fire will continue to burn out heavy fuels, experience individual and group tree torching and burn out of interior islands.
· The presence of large, dead fuels in the fire area precludes the idea of a fire ending event. Large dead fuels will hold heat through precipitation events and have the potential to move again when the weather returns to a high pressure dominated pattern.
· The precipitation event September 3-5 was a fire slowing/season slowing event. That amount of precipitation at this time of season will be hard to rebound from without a very dry air mass moving in for several days.
· As environmental conditions continue to abate with the waning season, the majority of fire growth on the Kelley Fire will occur as surface spread late in the afternoon in available fuels, primarily needle litter and grass, with the potential for single and group tree torching and associated spotting. Probability of ignition in receptive fuels will continue to be low on all but the driest days. 
· Burn periods will be short and continue to decrease. Low to moderate fire spread could be punctuated by more dramatic spread days with early fall frontal passage or when fuels and topography combine for more dynamic fire behavior. 
· Due to shorter day lengths and lowering sun angles, north facing slopes will be mostly out of play by mid-September, the lower third of east facing slopes will also begin to check fire spread in this time frame.
· In all but the most severe seasons, fire season ends by the end of September for the mountainous terrain of south central Idaho; this is corroborated both by the climatological record and local experts. Fifty percent of the time fire season is over by mid-September. 
· Landfire 2008 Refresh (v1.1.0) worked well for fire modeling on the Kelley fire using the corrections of doubling crown bulk density; converting fuel model 165, very high load dry climate timber-shrub to fuel model 201, low load activity fuels; and fuel model 122, moderate load dry climate grass-shrub to fuel model 145, very high load dry climate shrub, between south aspects 140°-220°. In less severe conditions some or all of these corrections may not be necessary. LF1.1.0 was chosen over LF1.2.0 primarily for faster rates of spread. LF1.2.0 may be preferred in less extreme conditions.
· The weather outlook for September is for warmer than normal temperatures and normal precipitation. Average September precipitation is three events with at least 0.1” of precipitation in one day. All years in the weather record at Fleck Summit RAWS received rain in September.
· The Eastern Great Basin Predictive Services group expects normal fire potential for the remainder of fire season. This means fire will continue to occur but there is not a significant potential for large fires.




Fire Environment
Topography
The fire area is characterized by the mountainous terrain of the Soldier Mountains bounded by the South Fork of the Boise River on the west and north, Lime Creek to the south and Soldier and Smokey Creeks to the east. Elevations on the fire range from 4,900 to just over 9,600 feet. The high elevations and ridgelines of the Soldier Mountains provide fuel breaks though the timbered steep slopes and canyons below the ridges are conducive to significant fire runs.  Numerous streams bisect and drain the range. 

Fuels
Fuels are naturally patchy throughout the fire area, with islands of coniferous forest surrounded by open shrubland and sagebrush/grass communities. Lower and mid-elevations feature sagebrush/grasslands on south and west aspects. North and east aspects support Douglas-fir communities. Lodgepole pine occurs in cold air drainages and frost-pockets. Subalpine fir occupies higher elevations. 

Landfire 1.1.0 - Refresh 2008, was used for all modeling runs and seemed to represent the fire area fairly well. Primary models within the fire area are classified in Landfire as moderate load (GS2/122) dry climate grass-shrub, low load dry climate grass (GR102), very high load dry climate shrub (SH5) and TL8, long needle litter; other grass, shrub and timber fuels are represented in smaller amounts. Drought conditions have left fuels, particularly heavy dead fuels, critically dry. 1000-hour time lag fuels were measured near the fire on August 30th at 13%.  Live fuels have cured or are curing with many grass species fully cured. Measured samples taken near the fire area on August 30 included:  Douglas Fir – 134%; sage – 100%; and snowberry – 98%.  All measurements were taken on a north facing slope - representing the best case scenario for fuel moisture in the area. 1000-hr fuels measured near the Fleck Summit RAWs in mid and late-August were at 7 and 8 percent respectively. All fuel types on the Kelley Fire sustained fire spread. High ridgelines, rock and riparian areas should provide tactical opportunities for fire management throughout the remainder of the season.
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Left: Fire spread in Beaver Creek drainage at 1830-1900 on August 30, 2013.
Right: Fire backing down a north aspect near the South Fork of the Boise River and east of Beaver Creek at 1930-2000 on August 30.

Pockets of mortality that occur throughout the fire area are attributed to Douglas fir beetle and light infestations of spruce budworm. Bug kill in the fire area is not as extensive as that in the Sawtooth Mountain range. To date the majority of beetle killed trees consists of individuals and groups of trees within stands. The affected trees within the stands are mostly in the gray skeleton stage, meaning that most needles are on the ground. Small pockets of red-needle bug killed trees are visible in the fire area.
Weather
Summers are warm and dry, punctuated by monsoonal pulses in July, August and into September. High temperatures in the summer range from the 80s at the upper elevations to mid-90s at the valley floor. Summertime prevailing winds are generally from the southwest to west. Gusty winds occur with strong convective heating, instability, thunderstorms and cold front passages.

When the Kelley fire originated on August 24th weather conditions had been hot and dry since mid-July. The storm that started the Kelley fire briefly relieved the dry weather conditions before rebounding steeply to the days of the most significant spread, August 30, 31 and September 1 with critically low relative humidity, poor overnight recovery and gusty winds.  The moisture pulse on September 3-5 moderated fire behavior significantly.

The primary RAWS utilized in all analyses is the Fleck Summit RAWS (NWS ID 102802) at 7100’, which has a period of record of 16 years, 1997 to present. One fire RAWS was set up on the fire, IRAWS 28 – Kelley Creek fire RAWS, along the main south fork of the Boise road in the Baumgartner campground.

Weather Outlook for the Remainder of Fire Season 2013
The Climate Prediction Center outlook for September predicts warm, dry conditions with above normal temperatures and normal precipitation. Eastern Great Basin Predictive Services Group predicts normal significant fire potential for September and October signifying that despite warm dry conditions forecast for mid-September, fuels will not recover enough this late in the year to return to critical fire conditions. Another precipitation event, potentially expected near mid-September, could spell the end of fire season 2013.

Seasonal Severity
Current fuel condition
Energy release component (ERC) is a National Fire Danger Rating System (NFDRS) Index related to the potential energy of a fire at the flaming front and is generated from weather and fuels inputs. It is considered a good measure for seasonal dryness trends in large fuels making it a good indicator of potential fire length and severity, particularly in timbered areas. 
The graph below depicts ERC for 2013 through September 6th overlain on the entire period of record at Fleck RAWS, portraying highest ERC recorded for that day (red) and average (gray) values. The 2013 ERC trace (dotted green) begins on June 1st climbing above previously set records then dropping to average values in late June and remaining average until rising again in mid to late July. ERC remained well above average, hovering near the 90th percentile then rising to the 97th on August 11th, before tapering off on the 23rd with the storm event that started the Kelley Fire and falling to average by the 27th. The major runs on the Kelley fire occurred on August 30-September 1 when ERC again climbed to critical percentiles. ERC on August 30th and September 1st were both at the 91st percentile and the August 31st run was at the 94th, indicating very dry fuels conditions. 

[image: ]
ERC chart for Fleck Summit RAWS, period of record 1997-present, with 2013 fire season overlain (green dotted line).

Record seasons in the period of record have ERC values above the 90th percentile and are reflective of the time period where the most extreme fire behavior or problem fires would occur. The average fire season, defined here as the period when ERC is over the 60th percentile (67), is July 18th through September 17th. Record setting seasons typically extend two weeks on either side of those dates. Problem fires may occur before or after these dates but would generally be shorter duration and only pose a control problem for one or a few burn periods. For even the driest seasons, monsoonal impulses depicted by the roller coaster nature of the graph lines in July and August provide some slowing events, though the most severe seasons could be expected to have fewer precipitation events. The record high ERC at Fleck RAWS in 2013 was on August 16th, above the 97th percentile. The highest ERC ever recorded at Fleck RAWS was on August 18, 2000. 

Critical Events
Fire season critical events include periods of large fire growth, the possibility of a hard freeze curing fuels and making them available to burn, rain sufficient to slow fire spread for several days, and season end.

Large Fire Growth Events
The risk of a large fire growth event (the fire doubling in size in a single burn period) is important in developing strategies and tactics, managing safety risks, and determining when a smoke event is likely to occur.  Large fire growth in the Intermountain West is associated with thunderstorm outflow winds; warm, dry conditions in combination with dry fuels (instability, high Haines Index) and dry cold front passage in late-August, September and October. Difficult logistics and inaccessibility also contribute to large fire growth.  
Thunderstorm outflow winds are difficult to detect in the climatological record, though warm, dry windy days and frontal passage winds are often recorded by RAWS. Two large fires in recent memory on the Fairfield District were the South Barker (2008) and Deer Park (2010) fires. Both of these fires began in early August. The Deer Park fire (1059 ac) was suppressed on August 24th; spread conditions were not considered for this fire. The South Barker fire (37,725 ac) was managed for resource benefits and spread under dry, windy conditions. Despite the fact that ERC rose above the 90th percentile following a rain event in early September, the fire never burned again like it did in August and was finished by a rain event mid-month, two weeks later.

Comparing the South Barker and Kelley weather records, it appears that dry fuels were less of a contributor to the South Barker fire (ERCs were average for the majority of the season), but significant winds, low RH, and poor overnight humidity recovery certainly were. The large spread events on the Kelley fire on August 30th, 31st and September 1st were under critically dry fuels conditions that began in February and were perpetuated by very low minimum and maximum relative humidity that occurred during the fire runs. Winds do not appear to be as much of a factor on the Kelley fire as on the South Barker fire, but were certainly a contributor with gusty afternoon winds in excess of 20 mph each of the three days. Keep in mind these conclusions are based on weather records for the Fleck Summit RAWS which appears representative of the fire area, but may not record all weather contributions to the fire.

Cold fronts are a significant concern during late summer and early fall and can have a dramatic effect on fire behavior. Cold front passages can produce extreme fire behavior as late in the season as mid-October. These are often the cause of late season escaped campfires and prescribed fires. The Kelley Fire could be susceptible to such late season winds if heat remains.
Freeze Events
For the Kelley fire or other high elevation fires on the District, hard freezes may become important in making the remaining uncured fuels available prior to seasonal curing. Anytime temperatures drop below 32˚F, vegetation experiences some level of damage, though it takes several hours at 32˚F for significant damage to occur.  At 28˚F, significant damage occurs in minutes, this is known as a hard freeze.  The event locator tool in Fire Family Plus (v. 4.1) was used to locate hard freeze dates in the climatological record at Fleck Summit. This analysis indicates that a hard freeze occurs 60% of the time in September and 40% in October. The earliest date recorded at Fleck Summit RAWS was September 2nd  in 2008 and the latest was October 18th in 2011.
	Probability of a freeze event
	Date

	50%
	September 28

	75%
	October 7

	90%
	October 13




Fire Slowing and Season Ending Events
For this analysis, a fire slowing event is defined as a quarter of an inch of rain over a three day period which would provide enough rainfall and increased humidity to penetrate the forest canopy and reduce fire behavior for one to three days or more dependent on conditions following the rain event and timing during the season. The occurrence of rain events during the summer can vary greatly from site to site but generally higher elevation sites have more fire slowing events than lower elevation sites. At the Fleck Summit RAWS, rain events of a quarter inch or more over a consecutive three day period occurred in 10 of the 16 years of record in September, or 63% of the time; and 14 of 16 years in October, or 88% of the time. 
Generally, any rain event or moistening of the atmosphere will have a slowing effect on fire behavior.
Measurable rainfall has occurred in September in every year of the period of record (1997-2012) at Fleck Summit RAWS, ranging from 0.03” in 2012 to 2.65” in 2000. October rainfall has occurred in every year as well, ranging from 0.26” in 2003 to 4.08” in 2011.
 
Rainfall amounts for the period of record at Fleck Summit RAWS for September and October. Some moisture has occurred in both months in every year of the record.
The Kelley fire experienced a significant fire slowing event with precipitation received September 3-5. Total precipitation received at the Fleck Summit RAWS was 1.23” and 0.62” at the Kelley Creek IRAWS. This amount of rain in combination with cloud cover and increased overnight RH recovery was enough to slow fire spread for 3 to 5 days and provide an opportunity to take management actions. 
Season End
For this part of the world season end determination proves somewhat elusive as often autumn has warm, dry days punctuated with cold front passages. These kinds of days can be conducive to short duration large fire growth. It has become common throughout the western US to generate the waiting time graph for season end using the date when ERC drops below the 80th percentile and does not recover for the remainder of the season. Some users prefer the 50th or 60th percentile ERC. All were evaluated for this analysis and with some exceptions, these dates (50th, 60th and 80th) all occur within a couple of days of each other.  It has become less common to use a moisture input as those can be sporadic and unreliable, though this works well in some areas.  Often, ERC may not fall off until late in the season with warm days and dry fuels, so season end is more of a reflection of shortening day lengths and lowering sun angles, coupled with good overnight relative humidity recovery and cool temperatures. This combination can be hard to tease out of the data. Local experts point to mid to late September for season end and intuitively this meshes with those criteria of shorter days, lower sun angle, and cooler, moister nights. A severe year could reasonably last two weeks longer, potentially into mid-October. Campfires, prescribed fires, or other established fires could become large fires later in the fall with frontal passage but would be of short duration. The data set for ERC below the 80th percentile and not recovering gives the following season ending dates:
	Season end probability based on 80th percentile ERC
	
Date

	50%
	September 12

	75%
	September 24

	90%
	October 3



Fire Modeling Analyses
[bookmark: _GoBack]The near term, short term and fire simulation modeling that support the assessment are complete and can be found in the Wildland Fire Decision Support System (WFDSS) program.
September Rainfall Fleck RAWS 1997-2012
September rainfall amount, inches	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	1.01	1.29	7.0000000000000007E-2	2.35	0.51	0.43	0.19	1.24	0.53	0.35	1.1399999999999999	0.45	0.22	0.08	0.46	0.03	
October Rainfall Fleck RAWS 1997-2012
October rainfall amount, inches	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2.12	0.42	0.7	2.5	1.99	0.77	0.26	1.98	0.6	1.08	2.57	0.43	2.2599999999999998	2.88	4.08	1.86	
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