Process for developing Risk analysis for the Black Hills Complex

Weather and Fires for FIREFAMILY+

Various weather stations were looked at around the project area for completeness of information and length of data.  Four weather stations were examined:  Northway (500704), Alcan Highway MP 1244 (500726), Jatahmund Lake (500936) and Chisana (500933).  Alcan Highway only has data on recorded with KCFAST in Kansas City from 1990, Chisana records start in 1993.  Neither of these stations was examined further because of the relatively short length of available records.  Jatahmund has records from 1980, and Northway from 1955.  Both of these stations were examined further.  The Jatahmund Lake station was not used because of a 9 year data gap from 1983 to 1992.  The Northway Airport weather station was selected as having records from 1955 to present and having the most complete record in the area.  The data from 1977-2002 was used for analysis due to missing data in the early 1970s.  See the Weather Count and Means for Northway Text documents for more information.  I have written comments about availability of data and data archives in a separate document, Weather and Fire Data Availability and Recommendations.  

The Station Catalog was checked.  Greenup was changed from 4/15 to 5/15, earliest hard freeze data was moved from 10/15 to 8/15.  Average precipitation was changed from 9.37 to 9.47.  Initial 1000 hour fuel moisture was increased from 20 to 100 percent.  All these changes were made based on input from Mary Kwart, Tetlin NWR FMO and Peter Butteri, Forestry Technician.  Peter has lived in the Tok area for the last 20 years.  

Climatological reports were developed to check ERC, SC, BUI, and DMC. No records seemed unreasonable. Climatological reports were looked at for Temperature, RH, Wind Speed, and Precipitation Amounts. The records looked clean with no out of range anomalies.  

Fire reports, initially only one fire was available through the KCFAST archive.  This turned out to be a problem with Fire Family Plus – a patch was used and then fire records from Tetlin NWR and Wrangell St. Elias NPP could be examined.  The Wrangell St. Elias record seemed fairly complete having records from 1955 to present.  The Tetlin NWR records only went back until 1980.  I talked with Sue Christianson, Alaska Interagency Coordination Center Intelligence Coordinator.  I learned that Alaska does not archive fire records with KCFAST.  Instead the state is maintaining there records in Filemaker Pro.  This program does export to a text file, but only the data from 1982 to present is currently available in this format.  This file was sent to me and can be found in documentation as firepts83-02.xls.  There is a GIS map of all fires greater than 100 acres for the state of Alaska.  The attribute table from this map could be used to supplement the electronic fire records for the refuge, but will be missing all of the small fires.  The SACS electronic records were unavailable due to a computer virus, but would be worth investigating from a more complete record.  

Term Module for RERAP

No term file had been developed for Tetlin NWR or Wrangell St. Elias.  Brian Sorbel had developed a term file for an escaped prescribed fire, Kenai Lakes in 2001.  That document and discussion with Larry VanderLinden, a retired USFW Fire Analyst Behavior were used as the basis for season ending events.  Several different combinations were examined:  ½ inch of rain over 3 days, or ¾ inch of rain over 5 days and Duff Moisture Code of less than 35.  I also looked at 3 or more days of minimum temperature below 32 degrees.  There is very little data record after 30 August, so this didn’t work very well.  Data to fill in this data gap was requested from several different sources.  Sharon Alden, NPS Fire Weather coordinator sent me the Canadian Forest Fire Weather Index and the values used to calculate it.  These had a longer record, normally stretching into mid September.  These were hand entered into Fire Family plus and did extend the datasets in 1995-1999.  I also contacted the Alaska Climate Research Center to get September and October records for the Northway station – these files are found in the documentation, Northway Data1.xls.  No attempt was made to incorporate this data into Fire Family Plus.  Data was also requested from the Western Regional Climate Center at Desert Research Institute in Reno Nevada for the Alcan, Chisana, and Jatahmund stations for September and October, the data is found in the files jatahmund.raws, chisana.raws, alcan.raws.  This is hourly data, after talking with Larry Bradshaw the developer of Fire Family Plus, there is no easy way to bring this data into Fire Family.  He said that DRI is experimenting with a way to turn these hourly data archives into daily indices and make those files available in a format that would be easily uploaded into Fire Family Plus.  

The fire files from both the refuge and park were examined in relationship to a number of different indices, DMC, DC, BUI, Max Temp, WS and SC.  The only significant relationship between fire and any of these variables was with maximum temperature.  FireFamily+ associates all the acres from a fire with the start date.  I believe with fires that are spreading over a period of weeks or even months that this is problematic because you are not looking at the indices on the large growth or spread days.  It would be best to used the current association with fires only as an indicator of ability of fires to start, not necessarily as an indicator of ability to spread.  

The final term file used for the Black Hills Fire Use Complex has season ending dates established with this term file with the following criteria:

· The DMC of less than 40 and 

· At least one half inch of precipitation falls over a three day period OR

· DMC of less than 35 and

· At least three quarters of an inch of precipitation over a five day period OR

· A sliding scale of the moisture needed to cause a season ending event, 

· 1.5 inches of rain or more in June

· 1-1.5 inches of rain in July

· 0.5-1 inches of rain in August

· 0.2-0.5 inches of rain in September

Dates for 16 years were obtained – 9 years had no season ending criteria before the data records ended.  Local knowledge thought that there would be season ending events in September, but due to the lack of data in this period, no dates were found.  

A second term file was developed using the dates from the original term file and adding a month to simulate the dry conditions and lack of season ending event forecasted in the near future.  This file was used to run the worst case scenario projections in RERAP.  

Dates were entered for the term file and a season starting date for 2003 was entered as 5/15 with consultation from Mary Kwart.  

Spread Module for RERAP

Mary Kwart was consulted for the points of concern for the Spread Module. Four points of concern were established for the Black Hills Fire:

· Segment B - Cabin and Allotment Northeast of the fire

· Segment C - Cabin and Allotment East of the fire

· Segment D - MAP near the NPS-FWS border on Chisana River

· Segment E - Cabin West of the fire on Takomahto Lake

Additional analysis was completed for the Fish Lake Fire:

· Segment A - Active portion of the fire on 8/16 to Lands near Northway and the MMA boundary

Three projections were added at the request of Marsha Henderson, Wrangell Saint Elias FMO;

· Segment F - Southeast Flank on 8/17 of the fire to the MMA on the Chisana River

· Segment G - Southwest Flank to a cabin near the Nutozin Mountains

· Segment H – Southeast Flank on 8/18 to the MMA on the Chisana River

FIREFAMILY+ Climatological reports were looked at based on Spread Component to determine time periods for the analysis. Based on the shape of the curve and lack of data after August 30 the following dates were used:

· 8/16/03 to 8/30/03

· 8/31/03 to 9/15/03

Map lines were drawn and the segments were defined based on fuel models derived from the refugee and park land cover/vegetation map, slope and aspect.   Vegetation in the proximity of the fire can be loosely classified into 4 types.  Closed Black Spruce Forest (CNF), Open Black Spruce Forest (ONF), Black Spruce Woodland (WNF) and Dwarf Shrub Sedge Bog (DSSB).  A GIS landcover dataset from the Copper River Landcover Mapping Program was used to determine vegetation and fuel types in the vicinity of the fire.  The landcover dataset was derived using Landsat Multi-Spectral Scanner (MSS) Imagery by the USGS EROS Data Center in 1984.  A 1997 landcover layer of Wrangell St. Elias did not cover the area included in the MMA.  Nearly all of the vegetation within the perimeter of the Black Hills fire was classified as either Woodland Needleleaf Forest (76%), Dwarf Shrub – Sedge Bog (11%), Open Needleleaf Forest (9%), or Closed Needleleaf Forest (3%).  Black Spruce Woodland dominates the MMA with small patches of Closed and Open Black Spruce Forest and Dwarf Shrub Sedge Bog intermingled.  

The vegetation and fire fuels data layer mentioned above was used to determine what fuels were on the different projection lines for Rare Events Risk Analysis (RERAP).  Using the Alaska Handy Dandy, Tetlin NWR Fire Management Plan and local knowledge the vegetation types were used as the fuel models and shadings found in Table 1.  Wind Sheltering and Shading are for flat ground only and were adjusted accordingly for slope and aspect.  These do not necessarily reflect the true stand conditions, but made the BEHAVE model give Rate of Spread (ROS) outputs that reflected observed fire spread rates in these types. 

	Vegetation Code
	NFFL Fuel Model
	Wind Sheltering
	Shading
	Notes

	CNF
	9
	Partial
	Unshaded
	

	ONF and WNF
	9
	Unsheltered 
	Unshaded
	

	DSSG
	6
	Unsheltered 
	Unshaded
	

	Water or Sparse Vegetation
	1
	Unsheltered
	Unshaded
	No spread except at Extreme Conditions


Table 1 – Vegetation and Fuel Models used in BEHAVE

Environmental factors were run through FIREFAMILY+ Percentile Weather report using the predominant wind direction towards the point of concern and the wind directions on either side of the predominant direction towards the point of concern. Percentile classes were increased to try to get at least 10 observations per class, but this was often not possible for the high and extreme categories in the second time period because of the lack of data.

Because of the extremely dry year the climatalogical probabilities were adjusted to better reflect the larger number of high and extreme days found this year.  Spread component, ERC and Duff Moisture Code were examined, and Duff Moisture Code was used to adjust the climatalogical probabilities to:

Low – 6%

Moderate – 47%

High – 35%

Extreme – 12% 

Global surface spread was established for each time period and results were checked to assess applicability.  Crown spread was used for black spruce and dwarf shrub sedge bog types on both high and extreme days.  When projections included water, fuel model 1 was chosen with no spread except on extreme days.  Hours of spread were determined by watching conditions observation from the Black Hills Fire and local knowledge.  Generally there has been very little fire growth except on high and extreme days with crown fire.  There has been a little backing spread because of the dry fuels.  Although spread was slower than predicted, total daily spread was similar. Common and Rare Spread was determined by looking at the rate of spread and determined if the would be a common or rare event given the fuels and topography present. 

After the initial analysis and field observations, adjustments were made to all of the runs.  Hours of spread for high and extreme days were increased to reflect actual fire growth.  Custom fuel model use in RERAP would help made spread rates more representative.  

General Observations about Fire Spread

The Black Hills fire was moving between a half mile and a mile a day from 8/15-8/18.  Rain on the west side of the fire, cooler temperatures and cloudy days have minimized fire growth since 8/18.  With spread events only occurring with moderate to high winds on sunny days.  The largest growth since 8/18 was about 100 acres on a sunny day with strong northeast winds.  With shorter days and cooler temperatures it is unlikely that the larger fire spread events of mid August will occur, but until the fire receives significant precipitation small runs with the winds and interior smokes will be present.  The Fish Lake fire has natural barriers and is in a previously burned area with limited fuels.  This has limited the growth of the fire. 
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