2008 Fire Weather in the Northern California Geographic Area

(North Ops Predictive Services, Fire Weather Center at NCSC, completed 1-08-09)

OVERVIEW FOR THE YEAR: 

For portions of northern California 2008 was the driest calendar year since 1976.  The year started off wet through about mid February, but then got much drier.  For example at the Redding airport, January account-ed for almost half (46%) of the year’s total precipitation, with every month since then  receiving below normal.  Also, from a ‘rain year’ (July to June) perspective, about four-fifths of North Ops has seen just 40-70% of normal precipitation.  Since July 1st the only small area of NOPS with seasonal rainfall above normal is the western half of Del Norte County.  A moderately strong La Nina pattern (meaning cooler than normal northeast Pacific Ocean waters) was in place at the start of 2008.  It faded away during the mid to late spring, but there was a somewhat surprising trend in late 2008 back toward another La Nina, at least a weak one.  
The most significant 2008 fire weather event across North Ops was, by far, the major dry lightning outbreak of June 20-21st.   This event produced over 1000 fire starts from more than 5000 lightning strikes, most of which came without significant shower activity.  Also, the effects of the lightning were more critical than typical for the month of June, because of a record dry March to May period.  The spring dryness led to an early curing of lower elevation annual grasses, as well as to large dead fuel moistures that were 4-8 weeks ahead of their typical early summertime drying pace.  Snow surveys at the end of April 2008 showed that most North Ops mountain areas were between 55-85% of normal snow pack depth. Areas in or near Modoc County, as well as the Siskiyou mountains at the Klamath NF - Oregon border, had somewhat higher percentages.  Figure 1 depicts 2008 calendar year precipitation percentages-of-normal, while Figure 2 shows temperature departures-from-normal in the same period.  See Table 2 for NOPS 2008 month-by-month temperature and precipitation highlights, along with wind and lightning highlights. 
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Fig. 1






  Fig. 2
Wind is a factor in at least a small portion of every California fire season.  Climatologically, dry foehn* winds are the winds that drive most of the large fires between the coast and the mid-elevation western slopes of the Cascade/ Sierra ranges.  However, from the Cascade/ Sierra crest eastward, the wind direction for large fire spread is most often South to WSW, in a pre-frontal or pre-trough environment.  For 2008, North Ops had at or above normal occurrence of foehn winds from mid spring to early summer, but then saw a below average number of critical wind events in the fall.  Time frames of several moderate to strong, and/or widespread foehn wind episodes included May 12-13th, May 23-24th, June 11-12th, and July 7-10th.    The July event was especially critical, coming during in a strong heat wave with very low humidity, and minimal overnight RH recovery.   For several of the large June lightning fires within the Sacramento River drainage, these winds produced the last big acreage expansions.  An early return of the fall type foehn winds came in a late August event.  A pair of strong foehn winds in the Oct 7-12th time frame would have been much more critical if they had not come shortly after wetting rains.  As for prefrontal SW gradient winds, far north and NE California saw strong events on or near April 23rd and June 22nd, while the most critical fall wind event was at the end of September, wherein 10-minute winds reached 25-30 mph in the many exposed sites.    
* Note - foehn winds in North Ops are north to east winds occurring from the west slope of the Cascade/ Sierra westward. They are usually most critical in the latter third of a fire season, when fuels are driest.  In these winds, gravity and tight surface pressure gradients drive initially dense air downslope, and subsidence (a sinking of the airmass aloft) is also involved.  Strongest speeds usually occur in the late night or morning hours.  The descending air undergoes adiabatic warming and associated drying, resulting in very dry and windy conditions at lower elevations.  The southern CA version of these are the well-known Santa Ana winds.
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       Figure 3 – June 2008 Lightning
Additional 2008 weather notes from NCSC:

· The longest consecutive string of 100º + days in the Sacramento Valley was six.  This occurred two times, once from June 6-11, and again from Aug. 11-16.  Redding’s hottest day was 113º on July 9.                

· With 70 mph on January 4th, Redding had its strongest ASOS wind gust since 2002.   On the same day, the Redding Airport RAWS had a gust of  82 mph, the strongest in 8 years of records.  
· The following websites allow a graphical review of temperature and precipitation patterns over the course of 2008, for several sites in and near northern CA:  http://www.cpc.ncep.noaa.gov/products/global_monitoring/temperature/southwest_1yrtemp.shtml
      http://www.cpc.ncep.noaa.gov/products/global_monitoring/precipitation/southwest_1yrprec.shtml
PRESCRIBED BURNING in 2009:
Federal agencies were able to accomplish substantial prescribed burning during 2008, due to fairly lengthy windows of favorable burn weather during both spring and fall.  Per the CA Fire Weather Annual Operating Plan, fire agencies have a choice of where to obtain their site-specific (i.e. Spot) weather forecasts, whenever Smoke dispersion is a potential concern.  The written spot forecast workload for the Redding Fire Weather Center increased from 678 in 2007 to 952 in 2008 (a rise of 40%).  The 952 spot forecasts written this year were the most since at least 1988 (annual totals not available prior to 1988).   Some of the 2008 increase was due to more spot forecasts being requested for pile burning during late fall / early winter than typical of  previous years. Another group of forecasts we do are termed ‘verbal’ spot forecasts.  We identify one verbal spot whenever a single (or grouping) of telephone and/ or walk-in briefings for prescribed burning reaches 15 minutes time spent.  The Redding FW Center did 82 verbal forecasts in 2008, for a grand total of 1034 spot forecasts – the third highest total in 20 years.  
Percentage breakdown by agency for 2008 written spot forecasts was as follows:  USFS 76.2%, NPS 2.8%, Calfire 1.3%, BLM 0.6%, Other/ private 19.1%.   Spot forecast annual statistics, broken out by agency and month by month, can be found below in Table 1. 
	Table 1 - Redding Fire Weather Center 2008 Spot Forecasts Log



	                                      WRITTEN SPOT FORECASTS                           Total            Total             Total
                                                                                              Other /        Written         Verbal         All Spot

                          CDF         USFS         NPS          BLM       Private         Spots           Spots        Forecasts

	                              Burn   Other    Burn   Other   Burn   Other   Burn    Other   Burn   Other



	January ‘08
	0
	0
	5
	0
	0
	0
	1
	0
	0
	4
	10
	2
	12

	February  
	0
	0
	17
	0
	0
	0
	0
	0
	0
	5
	22
	2
	24

	March   
	0
	0
	73
	0
	0
	0
	1
	0
	0
	0
	74
	4
	78

	April    
	0
	0
	115
	0
	0
	0
	0
	0
	2
	0
	117
	14
	131

	May 
	8
	0
	105
	0
	6
	0
	0
	0
	2
	0
	121
	5
	126

	June 
	4
	0
	27
	1
	1
	0
	0
	0
	9
	4
	46
	12
	58

	July 
	0
	0
	0
	0
	0
	0
	0
	0
	0
	31
	31
	4
	35

	August
	0
	0
	0
	0
	0
	0
	0
	0
	2
	32
	34
	3
	37

	September 
	0
	0
	0
	0
	2
	0
	0
	0
	0
	30
	32
	3
	35

	October
	0
	0
	144
	0
	17
	0
	4
	0
	4
	31
	200
	19
	219

	November 
	0
	0
	160
	0
	1
	0
	0
	0
	1
	23
	185
	11
	196

	December
	0
	0
	78
	0
	0
	0
	0
	0
	2
	0
	80
	3
	83

	Agency Tot.
	12
	0
	724
	1
	27
	0
	6
	0
	31
	151
	952
	82
	1034

	2007 TOTALS
	WRITTEN:  952           VERBAL:  82          TOTAL SPOT FORECASTS: 1034


	Table 2 -  North Ops 2008 Month-by-month Weather Highlights 



	MONTH
	Temperatures

(Note- all readings Fahrenheit.  DFN is Departure From Norm
	Precipitation

“ %” is PON,

i.e. Percent

of Normal
	Wind

 Highlights 
	Lightning

information

	JANUARY
	On the cool side of normal,  ranging from -4.5 to 
+0 .5º F DFN     
	Generally a wet month, from 75-200% PON. Wet- test in SW portion of Area.
	Strong pre-frontal SSE to SW winds on Jan 4, with 

gust 82 mph RDD airport
	About 10 strikes in Shasta Co., otherwise mainly scat-tered along coastal counties 

	FEBRUARY
	On the cool side still, rang-ing from -5.0 to -1.0º F DFN     
	Generally 25-90% PON, with a couple of small areas in N above normal.
	Strongest gusts ESE to S (pre-frontal) on Feb. 2 and again on Feb 25. 
	Only 5 isolated strikes on North Ops lands.

	MARCH
	Inland areas: -0.5 to + 2.0º  F DFN except Butte Co and nearby up to +3.5 DFN
	Under 25% PON for over half of NOPS, except far north was a little wetter
	Nothing major speedwise, but greater than average occurrence of foehn wind.
	Approx 50 strikes in eastern Shasta/ Tehama Co’s, else-where under 12 total strikes

	APRIL
	On the cool side, ranging from +0.5 to - 4.5º F DFN
	Under 25% PON for about 60% of the Geographic Area  
	Consistently breezy much of month in many areas, but not strong events. 
	Only 6 strikes in NOPS for the month, all in Shasta or Tehama counties. 

	MAY
	Above normal all inland areas, generally in a +1.0 to  +4.0º F DFN range,  but +5.5 DFN vicinity Butte Co.
	Most parts of NOPS were  only 15-50% PON but it was wetter around Lassen VNP  
	Greater-than-normal occurrence of moderate-plus foehn wind speed, in typical receptor areas.
	Above-average strike count for May, most of it in NE 2/3rds of Area.  Main activity was May 20-22nd. 

	JUNE
	Mixed bag within + 2.5ºF DFN.  Warmest anomalies from Sac Vly to Lake-Napa 
	Precipitation just 0-25% PON in most of North Ops
	Winds were typical of June.  Primary foehn event was June 10-12th 
	Major dry lightning bust on June 20-21st, affecting large majority of NorCal units.

	JULY
	Quite warm inland, from + 1.0 to + 4.5º F DFN, but just below normal coast range westward
	Only 0-50% PON except two wetter pockets-  Bay Area and SE Lassen Co
	Foehn events lasted well into early summer.  Big event coincided with 110- 114º heat wave July 7-10. 
	Biggest single lightning event was 700-+ NOPS strikes on July 21-22nd.

	AUGUST
	Warm, from + 0.5 to +5.0º  DFN inland, but cooler in a narrow strip along coast.  
	Just 0-60% PON except 2 wet pockets- North coast strip & SW Modoc Co
	Early fall-type foehn wind – Moderate-plus N to NE winds at times Aug 26-30
	Two main events: 1200+ strikes Aug 5-6 (mixed wet/ dry) and 400+ Aug 16-18.

	SEPTEMBER
	Mixed, from + 1.0 to 3.0º F DFN in northeast half of NOPS and – 1.0 to -2.5º DFN in southeast half
	Over 85% of NOPS was below 25% PON. East SF Bay PSA had the one  pocket of + (moist) DFN. 
	Foehn wind events less frequent than average.  A Sep 1 event had G 32-38 mph typical foehn areas.
	Near to above normal strike activity, with 90%-plus of it from Cascade/ Sierras eastward.

	OCTOBER
	Mixed bag of anomalies, slightly favoring cool side.  Most areas in a -2.5º F to + 1.0º F DFN range
	 35-95% PON, except wet (100-150% PON) in Men-  docino Co., and NNE and E into Sac drainage. 
	Strongest/ longest foehn was Oct. 7-11.  Could have been quite critical if not for just prior rains. 
	Only about a dozen isolated North Ops downstrikes.

	NOVEMBER
	Very warm, generally + 0.5º to 4.0º F DFN  except +6.0 to +8.0º DFN  eastern MDF
	Mixed bag, from around 50 to 150% PONs.  Roughly a 50-50 areal split above/ below normal
	Strongest event prefrontal on Nov. 3.  Main foehn centered on Nov. 14, with gusts mid to upper 30s.
	Hundreds of strikes, but all wet…mainly Shasta/ Teha-ma Counties, NE’ward  to southeastern Modoc Co. 

	DECEMBER
	On the cool side, with most areas falling within a  -1.0º to -5.0 DFN range.    
	Primarily in a 55-95% PON range, with 3 areas near OR above 100%
	No critical fire weather winds in December.
	About 10-15 strikes in Tehama Co., with all the rest of NOPS a similar total.


(end of report)






File is in JPS’ Dell laptop, see C:\JPS FWX Reports lists etc\FWSum2008.doc



Lightning  -  Predictive Services routinely reminds user groups that lighting events are the primary ‘wild card’ which can quickly change the overall nature of a fire season.  The 2008 season gave us a prime example of this.   A major dry lightning event (occurring over a 28 hour period) on June 20-21st was the critical event that transformed 2008’s ‘Above Normal’ potential for large fires, into the reality of a record setting season. Figure 3 shows June’s total lightning strikes in and near northern CA, the great percentage of which occurred in the event of the 20-21st.  Other significant lightning events of the 2008 fire season occurred on July 21-22nd (over 700 NOPS strikes), August 5-6th (over 1200 strikes) and August 16-18th (over 400 strikes).   












































