	Fire Behavior:  


	     Fire Behavior:  The fires in the Dry Lake Complex have been driven by fuel conditions and not unusual weather events.  The Dry Fire was discovered on 5/31/03, 0830, the Lake Fire 5/31/03, 1545, and the Granny Fire at 1400 June 30, 2003. (CHECK THESE DATES) Typical fire activity fires in the complex can be described as relatively slow spread, approximately 20 chains a day, through ground fuels and burning periods up to 16 hours.  There were areas of NFBPS FM-2, 9 and Custom Model 50 were the most common in the fire area.  Model 50 is a custom model developed on the Gila to represent a Pinyon-Juniper vegetation type.  Other fuel types included 6, 8, 10 but these were not as widespread.  Spread was generally slow until winds exceeded 10 mph and humidity dropped to the single digits.  This is slightly different than what has been noted in the past, 15% humidity and 15 mph wind triggered increased fire activity, but drier fuels and lower humidity compensated for the lower winds.  Common spread was through large diameter fuels ignited by a slow moving ground fire through the litter layer.  The litter and dead grass consumed completely and supported flame lengths of 2 feet or less.  When winds and humidity dropped, fire activity would become intense with flame lengths exceeding 5 feet and spread rates of more than 20 chains an hour.  These were generally short duration runs as the fires tended to run out of fuel or weather conditions changed before becoming widespread.   

Fuel moisture was measured in the Little Creek drainage on July 1 using a Protometer.  These figures correlated well with what was estimated from the fuel moisture tables in Forest Service publication INT-143.  The fuel moistures were extremely low; 1 hours 1% to 2%, 10 hours 2% to 3%, and 100 and 1000 hour fuels 6% or less.  Live fuel moisture was also very low.  When live fuel moisture drops below 100% live fuels are considered available fuels and will contribute to fire spread.  Live fuels in the Little Creek area were measured at 70% and are probably typical of the fire area.  The large fuels consumed completely and were critical to holding fire at night and during several light showers.  Stand replacement crown fire in mixed conifer and Ponderosa Pine was the exception.  There were several instances where short, uphill runs occurred during the heat of the day on south to west slopes.  There were no well defined conditions that triggered the crown fires but an intense grass fire in brush would produce enough heat to ignite crowns in ponderosa pine.  The fires were generally of short duration and would drop to the ground when the fuels were exhausted or burning conditions changed.

Fire activity will continue as in the past pending the onset of the monsoons.   Since the weather is forecast to remain similar to what has been occurring, and the fuel strata is pretty consistent, spread and fire activity will remain the same.  Fuel continuity will determine where fire spread will occur.  Topography has had a significant effect on winds.  Typically slope heating lead to strong upslope winds that would override the general 20 foot winds.  Initial fire spread was not typical of past fires.  In the past spread has been east-west as winds were funneled through major drainages.  When the fires began in the complex spread was north-south including backing against a 20 mph upslope wind.  There is some evidence that laminar flows associated with vegetation, slope heating and extremely dry fuel let the fire back against the 20 foot wind.  The reason for the non-typical spread direction during the initial burning periods is not known.     

Long term fire spread was modeled using FARSITE, fire behavior using BEHAVE+ and risk of the fire reaching critical points was evaluated using RERAP.  The BEHAVE+ and RERAP models worked well but FARSITE was of limited usefulness.  The problem with FARSITE was related to the fuels in GIS layer used in the forests planning efforts.  The resolution of the fuels layer is too coarse to show the impact of small streams and changes in vegetation and ground cover.  This wouldn’t be as significant if the fire wasn’t fuel dependant for spread and the fuels were heavier but in light fuels and sparsely vegetated ground, this has a great impact.  FARSITE also over estimates spread and this is magnified with very low spread rates.   Detailed discussions of FARSITE and RERAP are in other sections of this document.      

 Fire Weather:   The weather during the fire has been hot and dry with good nighttime humidity recovery for short periods.  Temperatures have been measured near 100 degrees at 6,500 feet and 85 degrees at 9,900 feet almost everyday and there has been no measurable precipitation.  There have been a few showers that temp us into thinking rain is coming but nothing significant occurred during the fire.  The typical 4 Corners high-pressure system established itself during the life of the fire.  This weather condition leads to very hot and dry conditions over the southwest.  Dry thunderstorms are common.  Gusty winds associated with thunderstorms had an influence on fire activity.  The Yellowstone NP FUM reported flame lengths of 4 to 5 feet while a cell was near the fire but decreased to less than a foot after the cell moved on.  The surface high began to move around the first week in July but didn’t breakdown and allow monsoonal moisture into the fire area until XXXXXXXXXXXXXX.  Inversions developed over the fire and generally broke between 1000 and 1100.  They were not strong and did not restrict air operations significantly although visibility was reduced until the smoke lifted. The monsoons are predicted to begin sometime between July 10 and 15.  The long-range forecast is for below normal precipitation and above normal temperatures.  

 Forecasts from El Paso fire weather were generally good and they were able to return spot requests quickly.  They were helpful in providing insight to what could be expected and interpreting weather charts.  




	Fire Projections, Weather, and Map
Projected Fire Area Under Expected Weather Conditions

Weather Season/Drought:  Discussion and Prognosis
	Introduction:

     The outcome of fire use depends on a number of factors including fuel conditions and weather before and during the period of fire activity.  Fuel conditions include fuel amount and moisture content.  The availability of both live and dead fuels is directly related to the moisture content of that fuel. The availability of water in the upper soil horizon is directly related to the moisture content of live fuels.  Soil moisture is directly related to the amount and duration of precipitation.  Lack of precipitation has a direct relationship to the availability of live fuels to contribute to the spread and intensity of wildland fire.  

     There are several indicators of water availability as well as the moisture content of live and dead fuels.  The amount of precipitation available for plant growth is monitored by several agencies and is referred to as drought monitoring.  This analysis looks at the available information to determine the current fuels situation as well as to predict the changes in fuel conditions over the time the Dry Lake Complex is likely to burn.  

1.) Analysis:
Seasonal Precipitation Patterns:

      The Gila area typically has a dry period starting in early May and ending with the increase of monsoonal moisture sometime in late June to mid-July. Archived weather data was input into the RERAP program to establish a season-ending-event curve.  

That curve is shown below.  Daily weather data was reviewed from the Beaverhead fire weather station for the period beginning June 1 to July 30 for years 1963 through 2002.  The onset of the monsoon period was identified by reviewing precipitation records to establish the first day when at least 0.3 inches of rain had fallen and precipitation was evident during the following days.  

      This analysis shows that, for the years included in the analysis, the season-end-event occurred by or before June 22nd 10% of the time, by or before July 8th 50% of the time and by or before July 19th 90% of the time.  

     The result of this analysis indicates that from the start of the fire, on May 30th, it has the potential to burn for 27 to 51 days with the 50% probability of 40 days.  
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Season ending event curve derived from Beaverhead fire weather station data for the period 1963 through 2002 (RERAP term module)
Analysis of Precipitation for CY 2003:

     The following chart depicts the yearly average, maximum and 2003 year-to-date precipitation for the Beaverhead fire weather station.  Precipitation for this weather station was near average between January and mid-April and below average from mid-

April to present.  It is important to remember this time period is typically dry so small variations in rainfall can make a large change in the graph.  
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Precipitation Amount graph for Beaverhead fire weather station (FireFamilyPlus, climatology).



	
	

	
	      The following table depicts the water year data for the Gila Mountains through January, 2003.
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Analysis of Drought Conditions:

     The following U.S. Drought Monitor graphic below indicates that the current drought condition for the fire area is moderate.  The region has been in drought conditions for the past several years, but the situation has moderated somewhat over the past several months. 

[image: image4.png]June

2003 - US Drought Mc

rosoft Internet Explorer provided by USDA Forest Service
| Fie E vew ravrtss ook b

=81

| wback - 5 - @ [ A | Qoearch Giravortes Brisory | BN S A - 5

| ackess [ €] htpufsarousht.unl.edfdmjmoricor el

=] G [Juns )

Bastern Time.

&

Do [ poa )

6-week.

animation

U.S. Drought Monitor

D1AH)

D) — 5

[rr——
D1 Dioughtioderate
02 Drought—Severe
53 Diought—Exveme
I 04 Drugh—Exceptonal

Droushs impace Tuves
A= Agrculual(cops, pastures.
grassiands)
He Hydrological (mater)
Dlineates dominant impacts
# (Hotype = bath impacts)

The Drought Monitor focuses on broad-scale conditions.
Local condtions may vary. See accampanying text summary
foratecast sttement

http://drought.un.eduidm

12-week.

animation

June 3, 2003

Vaia 8am. EDT

Released Thursday, June 5, 2003
‘Author: Rich Tnker, NOAANWSNCERICAC

experimental

experimental
short-term blends

Iong-term blends

B

Hstart ||| @ @ 1 By 52

|| @3soutiwest area widend ..| [ une 3, 2003 - Us brou..

® rternet

807 AN





[image: image5.png]Palmer Z Index
Short-Term Conditions

January 2003

National Climatc Data Cantr, NOAA

orome  severo  moderate
dought  drought drought

modt

H m = H =
2 am am an aw s
B Y

and o o o
below 2 1% ) 2%






[image: image6.png]U. S. Seasonal Drought Outlook

Through August 2003
Released May 15, 2003

Limited Improvemenf
Significant Water
Shortages

rought to persist or
intensify
Drought ongoing, some
provement
Drought likely to improve,  Depicts general, large-scale rends based on subjectively derived probablifies

impacts ease ‘guided by numerous indicators, including short and ongrange siatsical and
Gynamical orecasts. Shortterm ovents - s as indvidual storms — cannol be
Drought development ‘accurately forecast more than a few days in advance, so use caution if using this
ely outlook for applications — such as Grops - tha can bo affected by such evorts.
“Ongoing’ drought arbas aro schematcally approximated from the Drought Monitor
(D110 D4)’For weeky drought updates, see he laiest Drought Monior map and

foxt.





Outlook for Precipitation:

     The following graphic, for the period from June 7, 2003 through June 14, 2003, display the projected probability for rainfall.  This indicated that, for the fire area, there is a less than 10% probability for significant rain during this period.
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      The following graphics depict the rainfall and temperature predictions for the continental U.S., for the period from June 15 through June 21, 2003.  Temperatures are predicted to be normal for the period and precipitation is predicted to be slightly above normal.   

[image: image8.png]=81
| Fie Edt Vew Favortes Took Hep |
| EBack -+ = - @D [2) A | Doearch [iFavories (Bristory | BN S 5 - 5]

address [ it jwwfs Fed usirafirefwelcome.him =] @oo ||unks 7

=i

ABOUT THE SWA

40
Restrictions

Photo Gallery

¥TD / Historical

Fire Intelligence
Fire Weather
Outlooks

SW Coord. Group 30
Administrative

Aviation Mgmt,

Crew Mgmt.

Dispatch

Finance

Nat. Fire Plan

Safety

Software

Training

Weather Prog. 20

Contact Us

T ’
o ERREEEAE i howy
, HADE  Jul -t N
e 8 200 VALIo "o 21. 2003 su:ﬂ‘uﬂzscﬁk"am&’gﬂn’uutﬁ
. s

&
Rstot| @ € @ B 52

[ [® et
oo | EYoocument - irosot .

| & southwest Area Widiand... [ southwest area wild..





[image: image9.png]B

| EBack -+ = - @D [2) A | Doearch [iFavories (Bristory | BN S 5 - 5]

[ ctess [Q8 tommn s edsiafvepuecome i

SOUTHWEST

ABOUT THE SWA

40
el
T
YTD / Historical
.
Zoprls
el
SW Coord. Group 30
A
QU
e
e e
T ] “‘“‘"}'ﬁ?
T, | 20 :
Contact Us =
PROGNOSTIC 8-14_DAY o wes
e G oo R T
Bl 8, 2003 T T RY.
VALIo "o 15 2921, 2003 smﬂ‘uﬂzscﬁn"as.n’gnznrmﬁ
. s
Eiome T [®memet
Sstort]|| @ @ (@l B) 23 [ || E soutest vea vitdend..|[Esouthwest area widl | Resceed | Epocuments - rosot w..| [SCEB  saam





[image: image10.png]reFamily Plus - [292001 - Wind Speed vs. EEIES

) Fle Window Options_Help =18 ]
B3| E|FE| 2l

FireFamily Plus Vind Speed vs Direction Report

Station: 292001 1964 - 2003
June L - July 30 by 28 Day Time Periods

28-Day Period Beginning 6/1

Wind Spesd, mPH
0-3 a7 8- 12 13- is 15 - 24 24 TomAL  ave
Dir n o oper n o oper w1 wer w1 woper N opeT  seEED

e 5 1o 7 8s 13 Ls P 100 1.5 ss
B 1s L 43 so ozl 2.4 1o 75 51 s
s2 16 L 78 5.0 44 s 8 o5 1o 101 we 1 7
s 5 1o 6l 7.0 65 7.5 45 53 3 03 3 03 1w zs  se
El 8 o5 3 3 4z 48 47 s s ol i 0ls 1w 1e1 w
W s a4 zz o2 s Lo 1ol 70 el ez
w s Lo oz 31 s 1o 1o 46 53 s
n @ 05 e 7.5 14 Le 5 ol 2z 0z si w5 70
24 3 o3 3 0z oo

Tor 76 e.e  4zz 48.7 230 266  Ll7 135 Ll L3 10 Lz 866 100.0 8.1

28-Day Period Beginning 7/1

Wind Spesd, mPH
0-3 a7 8- 12 13- is 15 - 24 24 TomAL  ave
Dir n o oper n o oper w1 wer w1 woper N opeT  seEED

NE 15 2.4 47 S5 18 2.3 s o @ 1.z 62
B 25 36 8s 1007 16 2.0 3 ols 133 167 s
sE 35 44 80 loo 40 s 7 als 1o 163 2004 60
s 23 25 el 7.6 4L s 7 als 132 165 es
El s 1o 2 36 15 Ls s 11 sl 76 73
W1 13 2 a8 1 14 1ol s0 63 s
w17 21 a1 s 13 16 z o3 73 51 sis
N 15 24 81 64 10 13 3 ols 83 1004 sz
cm 1 Le 1 1s oo

Tor 174 zl.e 42z S2.5  led 20.6 37 4.6 P 798 100.0 5.5

1720 records used.

Ready r—r—




     Wind directions in the Dry Lake Complex area are dominated by southerly winds in terms of direction and velocity.  
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Fuel Moistures:

     The moisture content of woody debris from 3 to 6 inches in diameter (1000 hour fuels) is used as an indicator of drought severity and resistance to fire control.  The following graphic depicts the calculated 1000 hour fuel moisture from the weather taken at Beaverhead RAWS.  The current situation shows a drying of this fuel component with values near 6% which corresponds to the 97% for all station data, meaning that 97% of days have a value of 6% or greater.  
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     Herbaceous fuel moistures percentages are well below average for this time of year but wetter than the 90th percentile.  Hot and dry weather will cause these values to decrease until the onset of the monsoons.
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    Woody (live) fuel moisture values are drier than normal and approaching the 97th percentile.  Forecast hot and dry weather teamed with persistent drought will result in further moisture stress.  This live woody fuel moisture content is an important indicator of fire spread in brush fuel types with values of 70% or less indicating extreme burning conditions.  Calculated values are well below this threshold; however, fire behavior to date does not indicate actual values have fallen this low.   Fuel samples will be collected to determine actual ranges.
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Fuel Complex Dryness and Potential Fire Intensity:

     The National Fire Danger Rating System (NFDRS) index used to track the combined effects of fuel dryness on fire potential is called the Energy Release Component (ERC).  The following table displays historic ERC’s and compares them to the current readings for the Beaverhead RAWS station.  ERC values are currently trending upward, meaning that potential fire severity is increasing, and nearing the 97th percentile.  The ERC is expected to trend upward since hot and dry weather is predicted for the next two weeks.  
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Conclusion:  

      All current and forecast weather conditions as well as NFDRS indices indicate that fire severity will continue to increase over the next two weeks.  Drought severity is currently moderate but will increase over this time period.  Large dead fuels are very dry for this locale and time of year but cannot dry much more since they are approaching historic minimums.  Relief from the current situation will come with the onset of monsoon moisture that should arrive in late June to mid-July.  Live fuel moistures are lower than average but have stabilized over the past two weeks; however, it is expected that further reductions will occur.  

     While weather and fuel indicators suggest severe fire in the abundance of fine dead fuels must be considered.  The past several years have been drier than normal, so grasses and forbs have not had good growing seasons resulting in a decreased loading of dead fine fuels.  Also, many areas within and adjacent to the fire are open and rocky with poor fuel continuity.  The fire is also burning into the Bloodgood fire that burned in 2000.  Even though there is a conifer overstory on many sites and needle litter is present, the fire has been observed to stop when it reaches these areas.  Fire movement is following the availability of fuel so it is currently confined to sites with higher moisture potential and therefore higher fuel loadings.  

     The fires within the Dry Lake Complex will continue to burn where fuels are available and when weather conditions are favorable for spread.  The burn period for these fires has been observed to be significantly longer than normal with the fires active up to 24 hours per day.  On the other hand, observed fire severity has been moderate in the ponderosa pine type in the non-lethal range.  Brush types on steep slopes and abundant fuels are burning at stand replacement intensities, but these areas are often isolated by open and rocky zones.  

     Local fire managers indicate that relative humidities below 15% and eye level wind speeds of over 15 miles per hour are required to cause rapid fire spread in brush and pinyon/juniper types.  An analysis of relative humidity values for the period from June 1 through July 20 shows an average of 29 days (60%) have a minimum relative humidity of 15% or lower.  Reliable wind data is not available for the fire site, so it is not known how frequently the “15 by 15” threshold is exceeded.  

      Fire behavior for the remainder of the fire is expected to be dominated, time-wise, by surface spread in the ponderosa pine type with some areas of stand replacement in the brush type where slopes are steep and wind is present.  If hot and dry conditions coincide with surface wind speeds over 15 miles per hour, there is potential for the fire to burn through fuel types that are currently a barrier to fire spread.  


Long-Term Risk Assessment and Map (if applicable)
	Risk Assessment (Describe techniques utilized and outputs, include maps as appropriate)
	      Two projection lines were selected to determine the probability of fire spread to the north and into sensitive fish habitat, prior to the onset of season ending rains.  One line crosses Turkey Creek and moves north up Manzanita Creek then across the hydrologic divide into the head of Little Creek for a total of 5.5 miles.  The second line follows the first up Manzanita Creek and then north to the West Fork of the Gila River for a total of 11 miles.  

     The probability of fire moving to Little Creek is 15%.  The probability of fire moving to the West Fork of the Gila River is less than 5%.  The probability of the fire reaching the Management Action Points established on the hydrologic divide between Turkey Creek and the West Fork of the Gila River is based on the Little Creek projection and is estimated to be 20%.  

Assumptions of this analysis:

· The fire will be able to cross Turkey Creek and not be halted by the riparian zone.

· Surface fuels are continuous and the selected fuel models are representative of the site.  

· The assumptions and limitations of Albin’s surface spread model apply.

· Weather data from the Beaverhead RAWS station is accurate and representative of the fire area.  

· The fire burns in a free state without any direct management to slow or halt the spread. 

· Anomalously severe weather conditions, beyond those recorded in the weather record, do not occur.  

· Long range spotting does not increase spread rates.

· Segments in the lower reaches of Manzanita Creek were assigned fuel model 8 due to light loadings.  This fuel model is assumed to accurately predict fire movement there.  

· The projection routes were established using Digital Ortho Quads to identify vegetative patterns.  These determinations are assumed to be accurate. 

Conclusion:

The likelihood that the Dry Lake Complex will cross the hydrologic divide between Turkey Creek and the West Fork of the Gila River prior to the beginning of season ending rains is considered to be low.  It is unknown how long it will take the fire to cross Turkey Creek either by spotting over or burning across logs that cross the creek.  The fire would then have to burn through a very narrow band of vegetation with only a few routes that have sufficient fuel continuity.  An anomalously severe spread event would be required to move the fire rapidly to the divide. A major fire spread event would require the combination of low humidity, high temperatures and southerly winds over 15 mph at eye level.  Management activities designed to slow or halt the spread of the fire to the north have a high probability of success. 


Probability of Success

	Describe Probability of Success


	     The probability of successfully managing these wildland fires is believed to be high for the following reasons (These probabilities are based on extreme conditions):

1. Keeping fire within MMA: 95% probability of success

· Large MMA

· Minimal threats to MMA because of strategic location.

· Fires are currently burning in proximity of previous fires

· Small amount of resources necessary to keep fire in MMA.

2. Meeting objectives: 80 – 90%

· Identified objectives are clear and understandable

· Fires are currently burning in proximity of previous fires

· Fuels are not continuous.

· Small amount of resources necessary to accomplish objectives.


_1116688097.bin

_1116688183.bin

_1116688015.bin

