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2008 Fire Weather Season Summary
The off-season (November through April) started on a very dry note with much of Utah receiving less than 40 percent of normal precipitation during the month of November. Temperatures were also mild during November with average temperatures 1 to 3 degrees above normal statewide. 

During the so-called winter months (December-February) the tables turned and cold and snowy weather pummeled much of Utah, especially the north. Record setting snows occurred across not only the northern mountains, but also the northern valleys.  Salt Lake City recorded nearly 275% of normal snowfall in December and the average temperature was 3 degrees below normal. January brought more cold weather to the region with average temperatures about 3-5 degrees below normal. Precipitation amounts remained at or above normal statewide in January with some areas in the south central mountains and northeast Utah receiving over 200 percent of normal snowfall. February continued the onslaught of heavy snow with just about all areas of central and northern Utah receiving above 100 percent of normal with some locations in the mountains and northeast Utah over 200 percent. The exception was in south and west central Utah where snow amounts were in the 40-70 percent range. Temperatures remained below normal for the third consecutive month.
March brought more storms to the region that mainly affected northern Utah, but even there, the precipitation amounts were only in the 60-90 percent range of normal. Across eastern and southern Utah the deficit in precipitation was even greater with many areas receiving less than 50%.  Dry windy conditions in combination with very dry fuels across southern Utah fire weather zones required several early season issuances of RFWs during the last half of March. The dry cool weather continued through April with most of the state receiving less than 40% of normal precipitation.  The exception was in the northern mountains where amounts were near or slightly above normal. In May, the cool weather pattern remained entrenched across the region which kept the deep snow pack in place in the high terrain throughout the state. Precipitation was below normal for most areas except for a strip from near Cedar City northeast into the western Uinta Basin where 100 to 140% of normal was observed.
June started out cool and wet, but quickly transitioned to hot and dry beginning about the 12th of the month and continued through mid July before the first signs of a monsoon developed which mainly effected southern and eastern portions of Utah. The monsoon made two ‘runs’ into northern Utah during the last half of July but they were short lived and brought more wind then rain. Most areas of central and northern Utah received less than half of normal precipitation for the month. The monsoon made another couple of ‘runs’ into northern Utah during August but the results were similar with only spotty heavy rainfall amounts. However, a synoptic scale storm system during the last couple of days of August brought 0.25 to 0.75 of an inch to southern portions with 0.75 to 1.50 inches over central and northern portions, essentially bringing an end to the already quiet fire season. September started off cool but ended up slightly above normal temperature wise and precipitation was below normal.
See figures in Appendix-A showing departures from and percentages of normal for 2008. 
For additional climatology information go to:   http://www.wrcc.dri.edu/anom/
Mark Struthwolf, Fire Weather Program Leader/IMET 
National Weather Service
Salt Lake City

Wildfire Activity Report
There were three wildfires that required IMET support in the district during 2008.  They were: 1) Corn Creek 6/17-6/21, 2) Spring Lake 8/02-08/05 and 3) Little Bald Mountain 8/05-8/08.      

The total number of acres blackened by wildfire in 2008 was only about 8% of the previous 4 year average, despite the number of wildfires being approximately 67% of the previous 4 year average. This significant disparity is directly related to the lack of large fires during the 2008 fire season.

2008
TOTAL NUMBER OF WILDFIRES IN SLC FWX DISTRICT………………….....    1,048
TOTAL ACRES BLACKENED DUE TO WILDFIRES IN SLC FWX DISTRICT...  28,547*
Agency                  # Wildfires
#Acres burned
NUIFC 

306

   14,177

 

RIFC 


116

    1,586
CCIFC    

336

    6,483


   

MIFC


169                      4,585

   

UBIFC


118

    1,726*


*This number includes the Grand Junction CWA portion of the Uinta Basin.
2007

TOTAL NUMBER OF WILDFIRES IN SLC FWX DISTRICT………………….....     1,535
TOTAL ACRES BLACKENED DUE TO WILDFIRES IN SLC FWX DISTRICT... 647,296*
Agency                  # Wildfires
#Acres burned
NUIFC 

465

 146,385
RIFC 


184

 275,075

CCIFC    

496

 169,575


   

MIFC


205

   11,912

UBIFC


185

   44,349*

2006
TOTAL NUMBER OF WILDFIRES IN SLC FWX DISTRICT…………………         1,935
TOTAL ACRES BLACKENED DUE TO WILDFIRES IN SLC FWX DISTRICT...368,505

2005

TOTAL NUMBER OF WILDFIRES IN SLC FWX DISTRICT……………………….1,117

TOTAL ACRES BLACKENED DUE TO WILDFIRES IN SLC FWX DISTRICT...315,448
2004

TOTAL NUMBER OF WILDFIRES IN SLC FWX DISTRICT....................................1,429

TOTAL ACRES BLACKENED DUE TO WILDFIRES IN SLC FWX DISTRICT... 73,941
Red Flag Warning Verification for SLC for 2008
TOTAL RED FLAG WARNINGS
# issued                   128                [310 in 2007]
# verified                  97

(11 Dry lightning, 82 Non lightning)

# not verified            31        
(9 Dry lightning, 22 Non lightning)

# unwarned events   16

(10 Dry lightning, 6 Non lightning)

TOTAL RED FLAG WARNINGS
	YEAR
	WRH Goals
	2008
	2007
	2006

	*FAR
	0.37
	0.24
	0.21
	0.25

	**POD
	0.82
	0.86
	0.86
	0.90

	***CSI
	0.60
	0.67
	0.70
	0.69

	Avg Lead Time 
	9.0 hrs
	12.1 hrs
	15.8 hrs
	12.5 hrs


# Warnings issued       128                   # Reports                   132

# Warnings verified       97                  # Warned                    116

% Verified                     76%               # Unwarned events     16

RED FLAG WARNINGS (DRY THUNDERSTORM)
	YEAR
	WRH Goals
	2008
	2007
	2006

	FAR
	0.50
	0.45
	0.32
	0.28

	POD
	0.74
	0.52
	0.87
	0.83

	CSI
	0.53
	0.37
	0.62
	0.62

	Avg Lead Time
	7.0 hrs
	3.3 hrs
	10.6 hrs
	      5.2 hrs


# Warnings issued         20                   # Reports                    21

# Warnings verified       11                  # Warned                    11

% Verified                     55%               # Unwarned events     10

RED FLAG WARNINGS (WIND/LOW RH/)
	YEAR
	WRH Goals
	2008
	2007
	2006

	FAR
	0.24
	0.21
	0.19
	0.24

	POD
	0.93
	0.93
	0.85
	0.94

	CSI
	0.70
	0.75
	0.71
	0.73

	Avg Lead Time
	11.50 hrs
	14.7 hrs
	16.8 hrs
	16.9 hrs


# Warnings issued       104                   # Reports                    107
# Warnings verified       82                  # Warned                    101
% Verified                     79%               # Unwarned events        6

RED FLAG WARNINGS (OTHER)

	YEAR
	2008
	2007
	2006

	FAR
	0.00
	No events
	1 unwarned

	POD
	1.00
	No events
	0.00

	CSI
	1.00
	No events
	1 unwarned

	Avg Lead Time
	.6 hrs
	N/A
	N/A


# Warnings issued           4                   # Reports                       4

# Warnings verified         4                  # Warned                       4

% Verified                    100%              # Unwarned events        0

The statistics for dry thunderstorms were considerably poorer in 2008 which I believe is a direct result of fewer events. Although there were fewer wind and RH events in 2008 (100 warnings) verses 2007 (203 warnings) the sample size was sufficient. Therefore, the improvements in POD and CSI are sound.
Verification Statistics Definitions
*FALSE ALARM RATIO

False Alarm Ratio is the ratio of Red Flag events warned but not verified to the total number of actual Red Flag events.

**PROBABILITY OF DETECTION 

Probability of Detection is the ratio of Red Flag events warned to the total number of actual Red Flag events.

***CRITICAL SUCCESS INDEX

Critical Success Index is the ratio of Red Flag events warned to the sum of the false alarms and actual red flag events.

Fire Weather Watches Issued for SLC District
	Year
	2008
	2007
	2006
	2005
	2004

	Fire Weather Watches Issued
	67
	206
	199
	132
	95

	Watches preceded a Red Flag Event
	59
	180
	144
	116
	76

	Average Lead Time 
	13.7
	17.5
	18.1
	29.0
	26.8


The number of Fire Weather Watches for 2008 was down considerably largely due to watches being issued during times of uncertainty which is associated more with dry thunderstorms than with low RH and wind.  Our methodology at SLC is to be proactive on issuing warnings when confidence is high, which has eliminated the Fire Weather Watch step in many cases, allowing for direct issuance of warnings.
Spot Forecast Numbers 
	Year
	2008
	2007
	2006
	2005
	2004

	Total Spots
	837
	988
	1106
	826
	937

	Prescribed Burns
	458
	472
	564
	481
	555

	Wildfires
	370
	506
	530
	333
	377

	Search and Rescue
	9
	10
	11
	9
	4

	Hazmat
	0
	0
	1
	2
	0


10 Year total number of spot forecasts:
          

6882
10 Year annual average number of spot forecasts:
 
  688
5 Year annual average number of spot forecasts:

  939
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The downward trend in Spots over the past two years is likely two-fold; largely a reduction in wildfires, but also a reflection of our customers utilizing the Activity Planner and the Point Forecast Matrix located on the SLC homepage, which enables them to retrieve precise forecasts for their areas of concern for periods up to seven days.

NWSFO SLC IMET dispatches in 2008
Total dispatch days 25 days (IMET out of the office) (32 in 2007)
(Does not include 1-2 days of R&R upon return from dispatch)

(Does not include 3 days on the Wildfire Review Team (see below)).
IMET trainee served 14 days on 1 wildfire dispatch 
1. Lime Complex Fire (7/03-7/17), Hayfork, CA
After certification, IMET served 11 days on 3 wildfire dispatches
1. Spring Creek Fire (8/02-8/05), near Springville, UT
2. Little Bald Mountain Fire (8/05-8/08), near Grantsville, UT
3. Silver Creek Fire (8/20-8/23), near Bridgeport, CA)
IMET served 3 days on Lynn Seeding Wildfire Conversion Review Team (10/27-10/29), SLC, UT
NWSFO SLC FWX training/coordination activities in 2008
1. Outreach visit to Moab Interagency Fire Center (IFC), March 
2. Attended IMET Workshop, Boise, March 
3. Met with Jeff Kline, Ed Delgado, Shelby Sharples at BLM Salt Lake City Field office, March (Struthwolf, Dunn and Barjenbruch)
4. Jeff Kline (BLM) visited and gave a NFDRS presentation, April
5. Outreach visit to Northern Utah IFC, May 
6. Outreach visit to Richfield and Color Country IFC , May (Struthwolf and Barjenbruch)

7. Participated with northern Utah BLM at a prescribed burn in Rich County, May
8. GoToMeeting used twice weekly June-August
9. Presented “The Role of an IMET” at the Utah Chapter of the AMS at their September meeting.
10. Member of the Lynn Seeding Conversion to Wildfire Review Team, October
11. Organized and facilitated the Eastern Great Basin post season   AOP Meeting, October
12. Through a conference call with Shelby Sharples, Color Country IFC Manager and National Parks representative, the wind criteria for Fire Weather Zones 440 and 441 was increased to 30 mph, October
12. Met with Dan Washington (Utah Interagency Smoke Coordinator, Division of Air Quality) and Brad Washa (BLM State Fuels Management Specialist) to evaluate alternatives to using the Clearing Index, November
13. Presented SLC’s 2007 RFW and SPOT statistics and introduced some changes for 2009 at the BLM Fall Fire Review in Saint George, November
14. Taught S-290 (Intermediate Wildland Fire Behavior) at Utah Fire and Rescue Academy, Provo, December 
FWX changes implemented in 2008
1) An additional NFDRS collective time was added at 1520 MDT in order to capture more NFDRS sites that missed the 1505 MDT cut off time.  This resulted in receiving about 10-15% more observations per day on average.
2) Wet Flag grid on GFE was set to a default value of “N” to prevent other important elements that have an influence on the state of vegetation moisture from being trumped.

3) NFDRS weather code 5, 6 and 7 were not used since these categories will set the BI to zero. Weather code 9 is used instead.
4) Forecasters did not touch the NFDRS 10-hr fuel code. Instead, we let other indices of the NFDRS program calculate 10-hr fuel. 

All these above changes made favorable improvements to the NFDRS forecast in 2008.

5)  Fuel Dryness and Lightning Probability Experiment was supported by National Weather Service (NWS) at SLC, Storm Prediction Center (SPC) and the Eastern Great Basin Coordination Center (EGBCC). First year results were promising in detecting where new fire starts would occur based on fuel dryness and lightning probability.  Experimental forecasting and data collection will be conducted again in 2009.
FWX program changes in 2009
1) The wind criteria for Red Flag Warnings in fire weather zones 440 and 441 has been increased from 25 mph to 30 mph.
2) Forecasters will be required to download the lat/lon of SPOT forecasts onto Google Earth to assess higher resolution of local terrain.

FWX program goals in 2009
1. Increased outreach activities across the CWA  

-Meet with customers at dispatch and preseason meetings: 
· Have arranged to meet with dispatch coordinators in Moab in April
· Coordinate an in-house seminar on “Winds in Complex Terrain” by Dave Whiteman 
2. Create in-house drills and perform local research:

· Create an Articulate presentation on ALOHA and MARPLOT for Hazards
· Continue to collaborate with EGBCC on research concerning lightning starts verses RFWs issued for dry thunderstorms 
3. Teach S-290, S-390 and other fire weather courses per request
4. Use Google Earth exclusively for plotting SPOTs 

5. Improve POD and FAR for RFWs
6. Increase participation of GoToMeeting for coordination purposes 
7. Continue to address any concerns of NWS partners

8. Implement in-house template for NFDRS

9. Create an All-In-One Imet Briefing Page

FWX program concerns in 2009
Fuels information from the field continues to be a problem in the eastern Great Basin region throughout 2008.  Although there was a slight improvement over 2007 through early July, due to little fire activity and many resources available, once the fire season got into full swing the fuels update in general became unreliable.  Frequently, the condition of the fuels was not updated for weeks to even months at a time.  This uncertainty of knowing whether the fuels are favorable to burn creates challenges with respect to issuing or not issuing RFWs.  This concern was addressed at the AOP in late November with the Eastern Great Basin Geographic Area Coordination Center (EGBGACC).
The Fuel Dryness and Lightning Probability Experiment will be on a trial basis for another 3 years.
2008 SALT LAKE FIRE WEATHER DISTRICT FORECAST PRODUCT STATISTICS
	M

O

N

T

H       
	Routine

FWX Zone

Forecasts

Issued              
	Smoke

Management

Forecasts

Issued
	Spot

Forecasts for

Prescribed

Burns

(PRE)
	Spot

Forecasts

for

Wildfires

(WIL)
	Spot

Forecasts

for

Wildfire

Usage

(WFU)
	Spot

Forecasts

for

Search and Rescue (SAR)

/Hazards

(HAZ)
	Total Spots

	JAN
	0
	0
	27
	0
	0
	 0
	27

	FEB
	0
	0
	6 
	0
	0
	0
	6

	MAR
	0
	0
	28
	2
	0
	0
	30

	APR
	0
	0
	45
	1
	0
	0
	46

	MAY
	60
	30
	52
	0 
	0
	3/0
	 55

	JUN
	60
	30
	29
	19
	5
	1/0
	 54

	JUL
	62
	31
	14
	35
	24
	3/0
	76

	AUG
	62
	31
	7
	61
	42
	0
	110

	SEP
	60
	30
	23
	8
	130
	1/0
	162

	OCT
	61
	28
	114
	7
	36
	1/0
	158

	NOV
	0
	0
	76  
	0
	0
	0
	76

	DEC
	0
	0
	37  
	0
	0
	0
	37

	TOTAL
	365
	180
	458 
	133
	237
	9/0
	837


WFO SLC Lead Times: 
   PRESCRIPTION                 458   30.2*          
   WILDFIRE                          133   28.3*
   WILDFIRE USE                 237   30.2*
   SEARCH AND RESCUE       9    33.3
   HAZMAT                                0    00.0
* Inflated due to some requests submitted in the evening but not needed until the following morning.
Figures 1 and 2 are from National Data Climatic Center (NCDC) showing the Jun-Aug 2008 statewide ranking for temperature and precipitation. Figure 3 is the Standardized Precipitation Index for the entire year of 2008
Fig. 1. Temperatures across the intermountain and southwest region for Jun-Aug 2008 were above to much above normal.
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Fig. 2. Precipitation across the intermountain and northern Rocky Mountain regions for Jun-Aug 2008 was below normal.
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Fig. 3. Utah’s Standardized Precipitation Index varies from near normal for the mountains and eastern portions to extremely dry over the western valleys.
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Appendix A – Departures from normal for 2008
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