NATIONAL WEATHER SERVICE (NWS) SALT LAKE CITY (SLC) 2012 FIRE WEATHER SERVICES ANNUAL REPORT
January 11, 2013

2012 Fire Weather Season Summary

The 2012 fire season was the most extreme fire season in many years and signs that 2012 could potentially be an active fire season were seen as early as December 2011 when Salt Lake City (SLC) observed the driest December on record with only 0.03 of an inch of precipitation (average is 1.41 inches). While this significant departure from normal was specifically for SLC, other observing sites across central and northern Utah received well below normal precipitation as well. Only southern Utah received above normal precipitation in the 100-200 percent range for the month of December. Temperatures were above normal by a margin of 3.7 degrees F. 

Although the northern areas received some beneficial snow in January and western valleys received above normal precipitation in February, overall the first three months of 2012 continued to be dry and mild. Temperatures averaged about 4 degrees F above normal. SLC recorded its all-time record high for the month of March with a high of 80 degrees F on March 31, surpassing the old record of 78 degrees F.

The spring months of April and May, which have been rather wet statewide the past couple of years, was exactly opposite this year with very dry conditions. In fact, many areas of southern Utah received no precipitation. Temperatures continued to be above normal, averaging 2.5 degrees F above normal for the two months. In addition to the warm temperatures and little if any precipitation, windy conditions accompanied by low RH values frequently occurred.

Then came June which was off the charts with very dry conditions (no precipitation was recorded anywhere in the state during the last 25 days of the month).  Not a single observing station reported more than 10 percent of its normal June precipitation. SLC tied the driest June on record (a trace) as well as observing extremely low RH values such as a low of 2 percent on June 23.  Fuels were reported to be the driest in 20 years. Not surprisingly, numerous fires broke out by late June due in part to isolated dry thunderstorms as well as by humans.

This extended dry pattern across Utah ended abruptly on July 5, as monsoon moisture punched northward across the state. Northern areas received about 100-150 percent of normal while central and southern areas received 150-300 percent of normal precipitation for July. The exception was in the Uinta Basin where below normal precipitation was observed. Dry conditions prevailed through August in the Uinta Basin as well as expanded across northern Utah where a general 10-50 percent of normal precipitation occurred. Central and southern mountains of Utah received 100-200 percent of normal precipitation in August.

The summer months as a whole were the second hottest on record, while August itself was the hottest on record at 81.7 degree F, nearly a full degree warmer than the SLC record for August.

See figures in Appendix-A showing departures from normal and percentages of normal for 2012. 
For additional climatology information go to:   http://www.wrcc.dri.edu/anom/

Mark Struthwolf, Fire Weather Program Leader/IMET 
National Weather Service Weather Forecast Office
Salt Lake City, UT

Wildfire Activity Report

As a result of the abnormally dry conditions, numerous fires began to break out in May and continued to ignite into September.  The peak period was the end of June and very early July when three of the largest fires were actively burning. Eight IMETs were deployed to Utah this season, with three working within the CWA simultaneously from late June through early July. 
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Figure 1. Fire perimeters of the numerous fires that burned in 2012 are highlighted in the image above.  There were 24 fires that were over 1000 acres in size, 8 of which IMETs were assigned. 

The top ten fires in respect to size are as follows:
	Name

	Dates
	Acreage

	Clay Springs
	June-July
	107,767

	Seeley                        *
	June-July
	47,578

	Wood Hollow            *
	June-July
	47,387

	Dallas Canyon
	July
	43,666

	Faust
	August
	22,312

	Wolf Den                   *
	June-July
	19,865

	Baboon
	July
	16,763

	Shingle                       *
	July
	8,092

	Church Camp             *
	June-July
	7,188

	Pinyon
	August
	6,290


The asterisk (*) indicates it was IMET supported.

A total of 1,628 wildfires occurred in Utah in 2012, consuming 462,870 acres. Although the number of fires in 2012 increased by about 50 percent over 2011, the number of acres consumed increased by nearly 700 percent.

2012
TOTAL NUMBER OF WILDFIRES IN SLC FWX DISTRICT………………….....  1,628    
TOTAL ACRES BLACKENED DUE TO WILDFIRES IN SLC FWX DISTRICT...  462,870
Agency                  # Wildfires	#Acres burned
NUIFC                       479                      87,739		
RIFC 		           218		 182,711
CCIFC    	           478                    106,689			    			   
MIFC		           272                      55,070			    
UBIFC		           181*                    30,661*
	  *This number includes the Grand Junction CWFA portion of the Uinta Basin.

2011
TOTAL NUMBER OF WILDFIRES IN SLC FWX DISTRICT………………….....    1,105  
TOTAL ACRES BLACKENED DUE TO WILDFIRES IN SLC FWX DISTRICT...  63,044*
Agency                  # Wildfires	#Acres burned
NUIFC 		301		   39,724
RIFC 			171		     6,233
CCIFC    		346		   15,163			    			   
MIFC			222	                 1,144 		    
UBIFC	                          65*                        780*	
	*This number includes the Grand Junction CWFA portion of the Uinta Basin.

2010
TOTAL NUMBER OF WILDFIRES IN SLC FWX DISTRICT………………….....     1,036
TOTAL ACRES BLACKENED DUE TO WILDFIRES IN SLC FWX DISTRICT...  64,784*
Agency                  # Wildfires	#Acres burned
NUIFC 		358		  13,046
RIFC 			117		  45,180
CCIFC    		245		    2,954			   
MIFC			170		    2,182
UBIFC			146*		    1,422*
*This number includes the Grand Junction CWFA portion of the Uinta Basin.

2009
TOTAL NUMBER OF WILDFIRES IN SLC FWX DISTRICT………………….....      1,192
TOTAL ACRES BLACKENED DUE TO WILDFIRES IN SLC FWX DISTRICT...  113,101*
Agency                  # Wildfires	#Acres burned
NUIFC 		299		     57,105 
RIFC 			176                       11,925
CCIFC    	            340		     29,594	   
MIFC			227	                   8,150	   
UBIFC			150*		       6,327*	
*This number includes the Grand Junction CWFA portion of the Uinta Basin.

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


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


Red Flag Warning Verification for SLC for 2012

TOTAL RED FLAG WARNINGS
# issued                     206                [99 in 2011]
# verified                  188		
# not verified             19
% Verified                91%        	
# unwarned events    43		

TOTAL RED FLAG WARNINGS
	YEAR
	WRH Goals
	2012
	2011
	2010
	2009

	*FAR
	0.33
	0.09
	0.09
	0.24
	0.21

	**POD
	0.87
	0.81
	0.82
	0.86
	0.85

	***CSI
	0.64
	0.75
	0.78
	0.68
	0.70

	Avg Lead Time 
	10.5 hrs
	31.0 hrs
	21.4 hrs
	21.4 hrs
	12.7 hrs



RED FLAG WARNINGS (DRY THUNDERSTORM)
	YEAR
	WRH Goals
	2012
	2011
	2010
	2009

	FAR
	0.43
	0.29
	0.00
	0.74
	0.50

	POD
	0.77
	0.71
	0.00
	0.86
	0.44

	CSI
	0.57
	0.56
	0.00
	0.25
	0.31

	Avg Lead Time
	7.75 hrs
	5.7 hrs
	0.0 hrs
	9.4 hrs
	      5.0 hrs



# Warnings issued           7                   # Reports                      7
# Warnings verified        5                   # Warned                      5
%Verified                     71 %               # Unwarned events       2


RED FLAG WARNINGS (WIND/LOW RH/)
	YEAR
	WRH Goals
	2012
	2011
	2010
	2009

	FAR
	0.21
	0.09
	0.09
	0.16
	0.16

	POD
	0.96
	0.82
	0.83
	0.85
	0.94

	CSI
	0.73
	0.76
	0.78
	0.73
	0.80

	Avg Lead Time
	12.25 hrs
	31.8 hrs
	24.8 hrs
	22.3 hrs
	14.4 hrs



# Warnings issued          199                  # Reports                     224
# Warnings verified        183                  # Warned                    183
% Verified                        91%               # Unwarned events       41
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Figure 2. This chart shows the trend reversal in lead times (hrs) for low RH and gusty winds since 2009. 

Beginning in 2010, the WFO SLC has been proactive in issuing RFWs on the midnight shift one day prior to the event. Our goal was to reach the customer’s need for a 30 hr lead time, which has been surpassed without compromising our FAR score (as seen in the Table just prior to the above chart).

RED FLAG WARNINGS (OTHER)
	YEAR
	2012
	2011
	2010
	2009

	FAR
	No events
	No events
	0.39
	No events

	POD
	No events
	No events
	1.00
	No events

	CSI
	No events
	No events
	0.61
	No events

	Avg Lead Time
	N/A
	N/A
	13.9
	N/A



# Warnings issued         0                  # Reports                         0
# Warnings verified       0                 # Warned                         0
% Verified                     0                  # Unwarned events          0



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
	2012  
	2011
	2010
	2009
	2008

	Fire Weather Watches Issued
“Dry Lightning”
“RH and Wind”
	80
3
77
	46
0
46
	142
18
124
	65
16
49
	67
0
67

	Watches Verified
“Dry Lightning”
“RH and Wind”
	68
1
65
	41
0
41
	86
5
81
	47
8
39
	40
5
35

	FAR
“Dry Lightning”
“RH and Wind”
	0.16
0.67
0.16
	
0.11
	0.39
0.72
0.35
	0.28
0.50
0.20
	0.40
NA
0.40

	Average Lead Time 
	32.8
	21.4
	25.3
	21.2
	13.7



The number of watches and warnings in 2012 increased two-fold from what was issued in 2011. The most significant statistics were the increased lead time from about 21 to nearly 33 hours while the false alarm ratio decreased to 0.16.  Watches for “Dry Lightning” remained very infrequent in 2012, which continues to be an area where strides for improvement will be emphasized. 

Spot Forecast Numbers 

	Year
	2012
	2011
	2010
	2009
	2008

	Total Spots
	680
	550
	677
	1026
	837

	Prescribed Burns
	300
	355
	388
	461
	458

	Wildfires
	375
	182
	271
	464
	370

	Search and Rescue
	5
	13
	16
	18
	9

	Hazmat
	0
	0
	2
	3
	0




10 Year total number of spot forecasts:	          		8149
10 Year annual average number of spot forecasts:	 	  815
5 Year annual average number of spot forecasts:		  752

The number of SPOT forecasts requested in 2012 was an increase from 2011 by over 100 but still below the 5 and 10 year averages. Several possibilities or combinations exist for this third consecutive year of below average SPOTs: 1) less windows of opportunity of favorable conditions due to the recent wet springs lingering into early summer in both 2010 and 2011, while in 2012 the extreme opposite occurred with very dry conditions in May and June, 2) economic downturn reducing funding, 3) more large fires which required Type I and Type II teams requiring IMET support, or 4) better utilization of the forecast products (Point Forecast Matrix and Activity Planner, etc.) created by the NWS. Hopefully, the latter is one of the main reasons, reflecting the outreach efforts of the past several years paying off their dividends. 





WFO SLC IMET Dispatches in 2012
Total dispatch days - 69 days (IMET out of the office) (31 days in 2011)
(This includes 2 days of R&R upon return from Texas Dispatch)

IMET served 67 days on 5 wildfire dispatches 
1. Texas Fire Complex (1/11-1/28), Merkel, TX
2. Church Camp (6/26-7/8), Duchesne, UT                 (7,211 acres)
3. Region 24 Complex (7/22-7/30), Ainsworth, NE  (76,242 acres)
4. Holloway (8/8-8/21), Denio, NV                         (461,047 acres)
5. Halstead (9/10-9/24), Stanley, ID                        (181,798 acres)

  
WFO SLC FWX Training/Coordination Activities in 2012
 
· Coordinated the implementation of new Utah Fire Weather Zones, Jan-Mar
· Taught S-290 at Nature Conservancy, Draper, Feb
· Attended GoToMeeting IMET IT Course, Mar 
· Taught S-290 at Dixie State College, Saint George, Apr
· Taught S-390 at Color Country Dispatch, Cedar City, Apr
· Participated in the Great Utah Shakeout at the Salt Lake County EOC, SLC, Apr
· Outreach visit to Color Country Interagency Fire Center (CCIFC), Apr
· Attended RT-130 Course for Shelter Deployment Certification, Heber City, May
· Pack Test in SLC, May
· Outreach visit to Richfield Interagency Fire Center (RIFC), May (Struthwolf and Barjenbruch) 
· Outreach visit to Uintah Basin Interagency Fire Center (UBIFC), May (Struthwolf and Barjenbruch)
· Outreach visit to Moab Interagency Fire Center (MIFC), May (Struthwolf and Barjenbruch)
· In-house Fire Weather Drill for WFO forecasters, May
· Outreach visit to Army National Guard, Draper, May (Struthwolf and Barjenbruch)
· Outreach visit to Northern Utah Interagency Fire Center (NUIFC), Jun (Struthwolf and Barjenbruch)
· Received one-on-one upper air training for IMETs releasing Radiosondes in the field, Boise, Aug
· Attended and presented at the BLM Fall Review, Richfield, Oct 
· Taught S-290 at Utah Search and Rescue Academy, Provo,  Nov
· Participated in Eastern Great Basin AOP Meeting, SLC, Nov (Struthwolf, Barjenbruch, Dunn)

Note: Attendee/Trainer is assumed to be Struthwolf unless otherwise indicated.
     


FWX Changes Implemented in 2012
· New fire weather zone configuration and naming convention that nearly mirrors the existing NFDRS boundaries
· Continued the proactive approach on issuing RFWs which improved the ‘Lead Time’ from 24.8 hours in 2011 to 31.8 hours in 2012.
· Fuel Dryness and Lightning Probability Experiment continued to be supported by National Weather Service (NWS) at SLC, Storm Prediction Center (SPC) and the Eastern Great Basin Coordination Center (EGBCC).  EGBCC continues to evaluate 2009-2012 results.  
· Produced both the live GoToMeeting and Camtasia recordings on Mondays through June. Positive feedback on Camtasia and lack of attendance for GoToMeeting resulted in the elimination of the Monday live GoToMeeting for the remainder of 2012.
· Went back to the using the Fuel Status map as the primary product for determining fuel status and used the 7-day Significant Fire Potential Outlook Fuel Dryness as secondary. 


FWX Program Goals in 2013
              
· Rename four of the Fire Weather Zones to better conform to naming conventions approved by our Fire Weather customers
· RFW Lightning Criteria Project – Joint project between Shelby Law (EGBCC), Jeff Kline and Scott Tobler (BLM) and myself will combine efforts to develop a “Plinko” type decision table for assisting in the issuance of dry thunderstorm RFWs
· Issue Fire Weather Watches more frequently
· Utilize the new National Fire Weather page
· Teach S-290, S-390, and other fire weather courses per request 
· Increase use of NWSChat at EGBGACC and IFCs
· Create and implement a map that easily identifies all RAWS used in NFDRS with 3 hours of observations centered on 1300 MDT. In addition, seasonal 1300 MDT wind average will be displayed for reference



FWX Program Concerns in 2013

Up-to-date fuels information from the field continued to be a problem in the Eastern Great Basin GACC region again in 2012.  This has been addressed and the EGBCC will instill in their partners the importance of the fuels information for the National Weather Service in producing RFW forecasts.  WFO SLC, EGBCC, and Jeff Kline (Fire Operations Specialist BLM) will work together in implementing a more objective means of determining the fuels status over the current means of using a combination of Fuel Status, coordination with FMOs, and the 7-day Significant Fire Potential Outlook Fuel Dryness forecast to assess field conditions. In addition, research into means of better identifying conditions that warrant RFW for lightning are underway, and plan on having at least an experimental procedure in place for 2013 fire season.

The Fuel Dryness and Lightning Probability Experiment will be on a trial basis for another year.


2012 Salt Lake Fire Weather District Forecast Product Statistics

For a complete analysis of the monthly, hourly and forecaster statistics, please visit the following site:
http://dev1.wrh.noaa.gov/byz/stats/fwsstat.php?name=SUMSLC2012

WFO SLC Response Times: 
   
				#of SPOTs	Avg. Response Time (min)
   PRESCRIPTION                  300   		26.9          
   WILDFIRE                           375  			26.6
   WILDFIRE USE                      0     		  0.0
   SEARCH AND RESCUE        5    		20.4
   HAZMAT                                 0    		  0.0


[bookmark: AppendixA][bookmark: AppendixB]
The average response times for prescription SPOTs decreased by 3.5 minutes and wildfire by 1.5 minutes over the 2011 response times.

Appendix A – Departures and Percentages of Normal for 2012 with comparisons to 2011.
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[bookmark: _GoBack]Fig 1. The average temperature departures in 2012. All areas were at least 1 degree above average (except a portion of Wasatch County), with many areas more than 3 degrees above average. 
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Fig 2. The majority of the state received below average precipitation in 2012, with about two-thirds of the area receiving a deficit of 3 or more inches.  However, portions of the central mountains were above average. 


[image: ][image: ]


Fig 3. Comparison of 2011 to 2012 for percent of average precipitation. Only the central and southern mountains received near or above normal percentage of precipitation in 2012 and most of that came with the persistent monsoon after July 5th, the onset.  In contrast, 2011 received much of its precipitation in the spring and winter months. 


[image: ]

Fig 4. Precipitation during the last 90 days of 2012 was only above normal in the west central desert, the Bear River Valley and the north slope of the Uintas.  Moreover, as easily seen in this map, nearly half of the state has received less than 70 percent of average precipitation since the beginning of the 2013 water year. If this is any harbinger of things to come, 2013 could be another busy season.
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