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Introduction 

This report has been prepared at the request of the Province of British Columbia, 
Ministry of Attorney General, concerning the case of Baenziger et al v. Her Majesty the 
Queen et ai, Supreme Court Action C954014 Vancouver Registry. The case involves 
the Garnet Fire which occurred near Penticton, British Columbia, during the 1994 fire 
season. Baenziger's property is outlined in Figure 1. Specifically, I have been asked to 
provide expert opinion evidence regarding the following questions in this case: 

1) Had Ministry of Forests firefighting crews not entered upon the property of the 
plaintiff Hans Baenziger (as outlined in red on the map found at Crown document 130), 
would the encroachment of the Garnet Fire onto his property have caused the same or 
similar damage as that caused by the firefighting activities? 

2) Were the firefighting activities undertaken by Ministry of Forests firefighting crews 
successful in stopping the advance of the Garnet Fire in a southerly direction which 
otherwise would have caused more extensive damage to the plaintiffs property? 

On the basis of the fire behavior and impact analyses that I have undertaken as 
documented in this report, my response to both of these questions would have to 
be an unequivocally YES. In fact, there is every reason to believe from the 
information presented in this report to indicate that the damages on the plaintiff's 
property could have been even more severe and extensive than they were had 
the Ministry of Forests firefighting crews not engaged the fire in the manner they 
did. 

I am responsible for the content of this report, although I have consulted with other 
forest fire researchers and referred to published scientific literature dealing with the 
prediction of fire behavior and fire impacts, as listed in the References section, in the 
preparation of this report. 
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Background Information 

For the purposes of preparing this report, the following items were provided to me by 
the Crown: 

1) Writ of Summons and Statement of Claim of plaintiff; 
2) Statement of Defence of defendant Her Majesty the Queen; 
3) Answers to requests of plantiff's counsel asked of Denis Gaudry at his examination 
for discovery on July 10, 1997 and appendices; 
4) List of Documents and 1 st Supplementary List of Documents of defendant Her 
Majesty the Queen; 
5) Copies of Crown documents tabbed in accordance with their corresponding numbers 
on the list of documents, being document numbers: 43, 45, 46, 49, 53, 95, 103, 105, 
106, 107, 108, 130, 136, 142, 148, 184, 208, 228, 229, 231, 233, 235, 250, 251 and 
272. 
6) Weather Records for Ministry of Forests (MOF), Protection Branch-Fire Weather 
System Weather Station 2102 "PENTICTON RS (NEC)" for the 1994 fire season by 
Judi Beck, MOF Protection Branch, Victoria, BC (an extract of this data is included in 
Appendix A of this report). 
7) Fire Weather Forecasts for Kamloops Fire Region, early days of the fire; and 
8) Unified Command Records containing weather information for various dates during 
the fire. 

I was also supplied with a topographic, forest cover and fuel type maps of the Gamet 
Fire area by the MOF district office in Penticton. I also obtained the entire historical 
(1970 -1999) daily fire weather and fire danger database as well as the historical 
(1989-1998) hourly fire weather database associated with the MOF fire weather station 
2102 from the MOF Protection Branch, Victoria, BC. I also acquired weather records 
(hourly observations) for the Penticton Airport for the period July 22-24, 1994 directly 
from Environment Canada (Appendix B). 

I also had in my possession prior to taking the assignment to prepare this report a copy 
of Lorraine Pattison's (1995) book on the Gamet Fire and the Price Waterhouse Review 
Team "Gamet Fire Review" report published by MOF in March 1995. 

Furthermore, I visited the Gamet Fire site on April 12, 1999, in the company of two 
MOF employees, Denis Gaudry and Jim Jones. This involved an over flight of the 
entire burned area by helicopter and ground inspections at selected locations. 
Following the flight, MOF employee Jim Mottishaw showed me several slides taken of 
the Gamet Fire between July 20-25, some of which are published in Pattison's (1995) 
bOOK. All three of these gentlemen were involved in the fire suppression operations 
associated with the Gamet Fire. 

2 



Fire Chronology in Brief 

The Garnet Fire which was started by an arsonist at approximately 1815 hours Pacific 
Daylight Time (PDT) on July 20, 1994. In the ensuing days, the Garnet Fire spread in a 
southerly direction under ttl: influence of prevailing northerly winds (Figure 1). By 1800 
hours PDT on July 22 the fire had increased to 355.5 hectares and was advancing on a 
broad front (Figure 1). The following narrative adapted from the March 1995 Garnet Fire 
Review report is pertinent: 

July 23 

The long range strategy continued to place first priority on defending 
the communities to the north and west sides of the fire. The tactic 
was to safely and methodically work around the head of the fire to 
cut it off with hand or machine guards .... 

Crews continued to build hand guards along the west flank. The two 
new crews ordered were placed in the Gillies Creek area to build a 
guard to link up with this west flank guard. The area was made up of 
cliffs, table-tops, gorges and talus slopes and was very difficult to 
work by hand or to gain access by equipment On the east flank, 
machines continued to build guard from the north. 

During the day, there were some small escapes across Ellis Creek 
canyon which were quickly contained. At 1800 hours PDT the fire 
had increased to 493.5 hectares with increases on the south-east 
and south-west areas. Firecat airtankers, four light and three 
medium helicopters continued to support ground crews through 
bucketing and retardant drops. Six bulldozers, two skidders and 
three tank trucks were used on the fire along with 136 Forest Service 
staff. 

July 24 

On this day, the strategies, objectives and tactics followed by the 
Forest Service continued as they had for the previous few days 
except that the weather forecast for the next day was for a wind to 
change to a strong southerly wind. This increased the urgency to 
complete and reinforce the guards and contain the fire ... 

DUring the evening, the hand guard on the west flank was completed 
to Helipad 5 near the south end at Gillies Creek. A hand and 
machine guard was built from Gillies Creek to link up w!t'J this hand 
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guard but the terrain was very difficult to work in and the guard was 
not secure. The broken rock of the talus slope was· full of needles 
from the trees above and was covered with lichen which burned 
easily and deeply. Since the Forest Service felt that construction of 
the guard in the south-west corner was as complete as possible, the 
burn off proceeded as planned, starting at 1800 hours PDT. Because 
of the strong winds forecast for the next day they did not wait for the 
higher humidity the next morning. A helicopter drip torch or 
"helitorch" was used to light the area and the edges closest to the 
guard were lit by hand. A helitorch was used for safety and 
effectiveness reasons because of the burn off needed to be 
completed as soon as possible due to the forecast wind strength and 
direction. 

All went well for about an hour, until a nearby thunderstorm caused 
a down draft from the east and the fire began spotting across the 
guard at the point where talus slope caused a weakness. Air tankers 
and helicopters were used to slow the fire but the guard was broken 
from the Helipad 5 to Gillies Creek. Overnight , the fire continued 
south-west and created an area that was not enclosed by guard. 

By 1800 hours PDT on July 24, the fire had increased to 608 hectares 
and overnight it grew to 765 hectares with all of the overnight growth 
in the south-west comer. There were 145 people involved on the fire 
and all other resources remained the same as the prior day. 

At around noon on July 25, the Garnet Fire made a major, high intensity (>20,000 
kW/m) crown fire run starting from the southwest sector of the fire in a northerly 
direction under the influence of strong ( .... 25 km/h) southerly winds. 
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Approach to the Problem 

If the MOF had not continued its suppression or firefighting operations after 1800 hours 
PDT on July 22, what would the Garnet Fire have done in terms of probable area. 
burned and fire severity? In order to answer or address this question it becorr,es 
necessary to estimate the fire's likely free-burning or non-suppression fire behavior and 
the resultant impacts or "damages" using existing predictive models and available 
information on the fuels, weather and topography in order to gauge the relative 
effectiveness of the firefighting operations (Countryman 1969; Martell 1978). 

The Canadian Forest Fire Danger Rating System (CFFORS) as developed by the 
federal forestry service is an accepted method or tool for predicting fire behavior in 
Canadian forests (Stocks et al. 1989; Alexander et al. 1996). The CFFDRS is 
comprised of two major major modules or subsystems, the Canadian Forest Fire 
Weather Index (FWI) System (Canadian Forestry Service 1984; Van Wagner 1987) and 
the Canadian Forest Fire Behavior Prediction (FBP) System (Forestry Canada Fire 
Danger Group 1992; Taylor et al. 1997). Based on inputs from the FWI System, the 
FBP System provides outputs of fire spread and intensity, including a model for 
predicting the likelihood of crown fire initiation (Van Wagner 1977) as dictated by the 
surface fire intensity, moisture content of conifer tree foliage and the live crown base 
height (LCBH). Fire intensity, expressed in terms of kilowatts per meter (kW/m) is a 
major determinant of certain fire impacts and the difficulty of controlling a wildfire 
(Alexander 1982). Fire intensity is directly related to the length of the flames (Byram 
1959). 

A model for predicting the height of lethal scorching or heat desiccation of conifer tree 
crowns due to hot convective gases above the flames of a forest fire based on fire 
intenSity does exist (Van Wagner 1973). Fire-induced tree mortality is principally a 
function of two factors, namely the percentage of live tree crown that is scorched and 
bark thickness which in turn varies with tree species and size (diameter) of the tree 
(Reinhardt and Ryan 1988; Ryan and Reinhardt 1988). Trees that are fully scorched by 
a fire's heat for the entire length of their crown are very unlikely to survive. For further 
information refer to Appendix C. 

The vast majority of fuel types in the area burned by the Garnet Fire in the area south 
of Ellis Creek can be broadly categorized as FBP System Fuel Type C-7 (Ponderosa 
Pine - Douglas-fir); see De Groot (1993). This assertion is based on the MOF's FBP 
System fuel typing for the area and the authors personal observation of the fire and 
adjacent areas made on April 12, 1999. 

The mountainous topography is exceedingly complex but for practical purposes it's 
assumed that the climbing and descending of the slopes by the fire will average out 
when it comes to the FBP System ��edictions of cumulative· forward spread distance. A 
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zero percent slope was therefore assumed (cf. Rothermel 1991). All of the general 
assumptions pertaining to the use-of the FBP System for making fire behavior 
predictions would naturally apply as well (see Taylor et al. 1997, page 1). 

Relevant fire weather data and FWI System components were available from two 
sources, namely the Penticton Airport (elevation: 344 m MSL) and the MOF fire weather 
station 2102 which is located near the northwest section of the Garnet Fire (elevation: 
427 m MSL). The hourly wind speed data from the Penticton Airport was selected to 
undertake the simulations of free-burning fire behavior and fire impacts because the 
recorded wind directions during the period July 22-24 more closely match the actual 
general spread direction exhibited by the Garnet Fire during this time that the MOF 
station. On the other hand, the Fine Fuel Moisture Code (FFMC) and Buildup Index 
(BUI) components of the FWI System from the MOF fire weather station 2102 (Table 1 
and Appendix A) were considered more indicative of the burning conditions in the fire 
area although admittedly there was not much difference in the values between the two 
stations (the Penticton Airport had a slightly higher BUI). Even though there is roughly 
a 300-600 m difference in elevation between the MOF fire weather station and the fire 
area, this was judged not to be of any significance due the synoptic weather situation 
prevailing over the area at the time ( Nimchuk 1998). The FFMC as calculated from the 
1300 hours PDT fire weather observations was diurnally adjusted for the time of day as 
per Lawson et al. (1996); this represents a very conservative approach to estimate the 
FFMC considering the actual diurnal weather conditions that prevailed at the time. 

It was decided to begin the simulation of free-burning fire behavior and fire impact 
beginning from the southern most point of the fire's perimeter at 1800 hours PDT on 
July 22 and continuing up to 1800 hours PDT on July 24 when the southwest sector of 
the Garnet Fire was influenced by downdraft winds from a nearby thunderstorm. The 
average wind direction during this 49-hour period was within a few degrees of north. In 
my professional opinion, the approach taken in this simulation constitutes a very 
conservative estimate of the fire's probable behavior and impact (Le., the tendency 
would be to underpredict rather than to overpredict). So as not to appear to bias the 
results, in addition to applying the wind speeds observed at the Penticton Airport in the 
simulation (referred to as Case A), a zero wind simulation of the cumulative forward 
spread distance was also undertaken (referred to as Case B). All FBP System 
predictions were carried out with the FBP93 software (Remsoft Inc. 1993). 
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Fire Behavior and Impact Simulation Results 

The relevant fire behavior and fire impact characteristics associated with the Garnet 
Fire covering the period from 1800 hours PDT on July 22 to 1800 hours PDT on July 24 
are summarized in Tables 2-4. Keep in mind that all of the predictions given in Tables 
2-4 are for zero percent slope. If a slope were considered, all fire behavior and impact 
predictions would increase. For example, a 30% slope would cause the head fire rate of 
spread (ROS) and intensity to at least double in value and correspondingly increase 
both the crown scorch height and crowning potential. 

The flame front intensity, crown scorch height and crowning potential at both the "head" 
and "flanks" (west and east sides of the fire) of the fire are given. Note that the critical 
surface fire intensity threshold or "trigger point" for crowning in this particular case is 
6740 kW/m according to Van Wagner's (1977) criteria based on a foliar moisture 
content of 120% (estimated by the FBP System from the elevation, latitude/longitude 
and calendar date) and the nominal LCBH of 10 m assigned to FBP System Fuel Type 
C-7. 

The cumulative forward spread distance is based on the summed computation of the 
head fire ROS x 60 minutes for each one hour time interval. 

For benchmark purposes, the following general fire suppression interpretations should 
be borne in mind with respect to the fire intensities given in Tables 2-4 (after Alexander 
1992): 

- Less than 500 kW/m « 1.4 m flame lengths), ground crews with hand tools can be 
effective; 

- 500-2000 kW/m (1.4-2.6 m flame lengths), water under pressure and/or heavy 
machinery (e.g., bulldozers) are required; 

- 2000-4000 kW/m (2.6-3.5 m flame lengths), helicopters with buckets dropping water 
and airtankers delivery water or chemical fire retardants can be effective; and 

- Greater than 4000 kW/m (> 3.5 m flame lengths), very difficult if not impossible to 
control with conventional fire suppression techniques and resources normally used for 
initial attack fire operations, and quite often the only course of action is indirect attack 
using aerial ignition devices (Quintiliu et al. 1965). 

The crown scorch height and crown fire potential predictions presented in TabJes 2-4 
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would need to be judged in relation to specific information on tree heights and the 
height to live crown base for a given area. This kind of comparison is beyond the scope 
of this report. Only generalities can be offered at this time. 

Using the MOF's progress map for the Garnet Fire , I'd judge the distan.;a between the 
southern limit of the fire at 1800 hours PDT on July 22 and the northern boundary of 
Baenziger's property to be approximately 300 m. Based on the simulation results 
presented here in Tables 2-4, I would conclude that the Garnet Fire would have 
reached the northern boundary of Baenziger's property by about 1915 hours PDT on 
July 22 (Figure 2) had there been no suppression activity at the head of the fire (i.e., 
aerial fire suppression action). This is in contrast to the actual arrival of the fire front at 
about 1800 hours PDT on July 23 (Figure 2) with some further intrusion by the wildfire 
during the next 24 hours. The exceedingly high crown scorch heights (> 30 m) 
predicted for the afternoons of July 23 and 24 are noteworthy (Tables 3 and 4). 

Note that even if no winds had been applied to the simulation (Le., Case B under 
cumulative forward spread distance in Tables 2-4), the fire would have easily cleared or 
reached a point that coincided with the southern boundary of the west half of 
Baenziger's property by 1800 hours PDT on July 24 (Figure 3) when thunderstorm 
activity in the area resulted in strong easterly winds which would have drove the fire in a 
westerly direction as a high intensity flame front. Assuming winds of 30-50 km/h, fire 
intensities would have reached 20,000-45,000 kW/m and the fire would have spread 
- 500-2500 m depending on the duration of the downdraft winds1. 

I Thunderstonn downdraft winds occur during the mature and dissipating stages of a thunderstonn (Schroeder and 

Buck 1970). The onset of these winds is very abrupt, and the winds may be strong. Speeds of 30 to 50 kmJh are 
common and speeds of 100-120 kmJh have been measured (Rothennel 1983). Usually the winds will be of short 
duration, perhaps 15 to 30 minutes but in some cases lasting as long as an hour. Because of their localized 
occurrence, such spurious winds may not be detectable from observations taken at a single, nearby weather station. 
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Discussion 

According to the records of MOF fire weather station 2102, as of July 22 the last 
measured rair occurred on July 5, 17 days earlier. Fine, medium and heavy fuels were 
very dry as indicated by all the three fuel moisture codes and BUI component of the 
FWI System (Figures 4-7); the Duff Moisture Code and BUl levels were well above the 
seasonal average for mid to late July. These critically dry fuel conditions greatly 
affected the fire suppression strategies and tactics employed by the MOF in combating 
the Garnet Fire. 

The fire persistence or smoldering potential would thus have been exceedingly high 
and mopping-up the fire accordingly difficult and time consuming. In  other words, the 
fire edge and interior areas of the fire would not be readily self extinguishing (Lawson 
and Dalrymple 1996c; Lawson et al. 1997) until relief in the form of a substantial wetting 
rain occurred which did not come until August 8-9 when 21.7 mm of rain fell. 

The very high ambient air temperatures and moderately low relative humidities (RH) 
overnight (Figure 8) which were well above and below the average, respectively, were 
not conducive to increasing the moisture content of the fine, fire carrying surface fuels. 
Normally, one can generally expect good overnight RH recovery (e.g., 70-100%) which 
in turn leads to increases in fine fuel moisture content (Schroeder and Buck 1970) 
thereby gaining a reprieve and temporarily decreasing the escalating fire potential in the 
transition that occurs from nighttime to daytime burning conditions; this situation has 
been observed on other difficult and complex wildland fire incidents such as the 1988 
Yellowstone fires (Hartford and Rothermel 1991). 

The dry fuel conditions coupled with the very warm air temperatures and low RH 
values during the day (Table 1) would have also resulted in conditions favourable for 
rekindling and for "burn-thru" situations following application of water, foam or chemical 
fire retardants from airtankers and helicopters with buckets on or near the active fire 
edge. 

Fortunately winds were relatively light during the period from 1800 hours PDT on July 
22 to 1800 hours PDT on July 24, seldom exceeding 15 kmlh (Tables 2-4). As a result, 
head fire spread rates were not especially great (i.e., less than 7 m/min), although the 
growth or enlargement of the fire was steady and unrelenting due to the dry fuel 
conditions. The amount of fuel available for combustion exceeded 90% according to 
the FFMC and BUI components of the FWI System recorded at MOF fire weather 
station 2102 based on the fuel consumption models in the FBP System. This would 
have contributed to the significant surface fire intensities during the afternoon and 
evening and in turn lead to potentially high crown scorch heights, depending on the tree 
characteristics (Le., total height and live crown length) for a given area. Some isolated 
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torching or limited crowning activity would also have been expected. Firefighting 
operations could not be undertaken at night, when fire intensity levels were 
considerably less, due to safety concerns related to the difficult terrain (e.g., poor 
footing, rolling debris). 

Maximum surface fire intensities (around 6500 kW/m or about 4.4 m flame lengths) 
would suggest that the mineralized or "fuel free" fireguards required to halt the fire's 
advancing flame front would have had to have been at least 6-7 m wide (Le., about two 
bulldozer blade widths) according to Byram's (1959) rule of thumb that the minimum 
fireguard width should be at least one and a half times the flame length in the absence 
of spotting. However, in order for firefighters to work safely on the ground from an 
existing barrier or a prepared fireguard so as to attend to short-range spot fires and 
other potential breaches in their line of defense, the actual separation distance would 
have had to have been at least 20 m as dictated by the potential fire intensities 
according to existing models and associated guidelines dealing with safety zones for 
firefighters (Fogarty 1996; Butler and Cohen 1998). This would realistically only have 
been achievable through the intentional use of fire by burning the ground and surface 
fuels out (Le., consuming them)2from along the existing roads and constructed 
fireguards (either prepared by ground crews or bulldozers) given the production rate of 
ground crews and machinery, the amount of fire perimeter and its rate of increase, and 
the urgency of the fire situation at the time. Furthermore, this "light hand on the land" 
approach to fire suppression would have been far more environmental friendly than 
preparing wider fireguards requiring more extensive clearing of ground and surface 
fuels to bare mineral soil with bulldozers and the felling of trees in order to create a 
defensible space. This would have the MOF's intent in areas A, B and C marked on 
Crown document 130. 

During the "peak" or maximum burning conditions at around 1700 hours PDT on July 23 
and 24. ignition probabilities from spot fires or wind-blown firebrands (embers) would 
have been 98-100% (Lawson and Dalrymple 1996b). Maximum potential spot fire 
distances would have been 200-400 m during this time according to the predicted fire 
intensities and prevailing winds (Morris 1987; Andrews and Chase 1989). 

I would conclude from the fire behavior and impact analyses presented in this report 
that the free-burning growth potential of the Garnet Fire was definitely influenced by 
MOF suppression activities. In other words, the fire's spread in a southerly direction 
which occurred between 1800 hours PDT on July 22 and July 24 was delayed by the 

2 The use offrre in the suppression operations can take many forms (e.g., to reduce intensity of, slow, or steer a 

wildfire; to remove potentially dangero�l� fuel conceJ'ltrations; to widen and strengthen control lines; to expedite 
mop-up), each having its own unique terminology (Merrill and Alexander 1987). Regardless of the specific use, in 

the application of "fighting frre with fire" the main objective is to speed up and/or strengthen control actions on 
free-burning wildfires (Cooper 1969). As Deeming and Wade (1974) note, " ... it is the most economical. fastest, 
and least damaging means of widening control lines ... ". 
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firefighting activities from spreading completely through the eastern portion of 
Baenziger's property. 

I would like to point out that in addition to the severe burning conditions associated with 
the Garnet Fire, the resistance to fireguard construction would 31so be extremely high 
because of the difficult terrain in which the fire was burning over (Le., steep slopes, 
sharp irregularities in the topographic surface, loose soils, rock bluffs, etc. ). As a result, 
the MOF had no choice but to limit their ground suppression activities with hand crews 

and bulldozers along the fire's edge or perimeter to the west and east flanks of the fire. 
It's worth noting that these actions along the western flank of the fire was limiting 

spread downslope towards surrounding homes and subdivisions. It was thus not 
physically possible to attempt any on-the-ground suppression work at the head of the 
fire (which had been steadily progressing in a southerly direction since July 20) until 
such time as the fire front reached the area which coincidentally just happen to 
correspond to Baenziger's northern property boundary. 

It's also worth pointing out that the fire suppression strategy and tactics employed by 
the MOF had the safety of firefighters firmly in mind. In other words, it was far too 
dangerous and futile to engage in any activities at the head of the fire due to the fire's 
intensity as dictated by the fuel and weather conditions, access problems, poor foot 
travel over difficult terrain, and the lack of suitable escape routes and safety zones. 
Recall that the U.S. had lost 14 firefighters on the South Canyon Fire in Colorado 
(Butler et al. 1998) just over two weeks earlier (July 6) in mountainous terrain under 
very dry fuel conditions as well. Thus, the fire environment associated with the Garnet 
Fire would have many similarities with the South Canyon Fire and several other fatality 
wildfires that have occurred in western North American forests (Rothermel 1993; Goens 
and Andrews 1998). I believe that the MOF were as aggressive as they could possibly 
be under the circumstances. In fact, a few helispots were burnt out (see Pattison 1995, 
page 11) suggesting that they were "pushing the envelop" as much as they dared. The 
fact that there were no major firefighter injuries or deaths associated with the Garnet 
Fire is a tribute to the organization. Considering the southern British Columbia fire 
environment, MOF has a remarkable safety record when it comes to fatalities from 
wildfire burnover incidents, although there has obviously been several "close calls" or 
"near misses" (Anon. 1994). 

What would have happened to the western half of Baenziger'S property in the ensuing 
days had there been no attempt by the MOF to contain the Garnet Fire? Based on the 
simulation results, it would be quite reasonable to conclude that the flanking action of 
the fire would have certainly consumed the remaining property (compare the actual 
forward spread distances and fire perimeters of July 21 and July 22 given in Figure 1 
with the projected free-burning forward spread distances given in Figures 2 and 3 in 
order to visualize the flank fire growth to the west). Even if the fire hadn't done so, the 
easterly winds asso�iated with the thunderstorm activity on the evening of July 24 which 
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produced the westerly "surge" in fire growth (roughly a 1000 excursion) noted on the 
MOF fire progress map (Figure 1) would have ensured that the entire western flank of 
the fire that ran through Baenziger's property would have reverted to a high-intensity 
head fire run in a westerly direction similar to what transpired on the afternoon and early 
evening of July 25 and effectively burned over much if not all the remaining property. 

The free-burning fire spread and growth simulations presented here certainly indicate 
that had the MOF not engaged the fire in the manner they did, that all of Baenziger's 
property would have been burnt over by the fire and in that sense the "damage" 
potential would have certainly been higher that had the MOF done nothing in checking 
the southerly advance of the Garnet Fire and simply concentrated on protection of life 
and personal property (Le., homes) in other areas immediately threaten by the fire. 

From my visit to the Garnet Fire site on April 12, 1999, it certainly seems that most of 
the presumed damaged to the forests on the Baenziger property is largely related to the 
crowning that occurred (Le., complete flame defoliation) and/or complete crown 
scorching that occurred in the Douglas-fir thickets on his property. These fuel situations 
are unnatural and result from excluding natural fires and/or not undertaking proper 
forest/fuel management practices (Parminter 1991; Holmes 1995; Lawson and 
Dalrymple 1996a; Taylor et al. 1998) which lessen the damage or impact to the 
overstory tree cover when wildfires due occur under extreme burning conditions 
(Weatherspoon and Skinner 1995). Furthermore, except for the area affected by the 
July 25 afternoon and early evening run of the Garnet Fire in the northerly direction 
which occurred under far more serious burning conditions (i.e., stronger winds) that 
what was burned over earlier on and thus experienced higher fire intensities which 
would result in complete tree death, there is a notable lack of tree mortality in the area 
burned by the fire on crown lands during the period from the morning of July 21 to noon 
on July 25. The tree mortality in the Douglas-fir thickets in the eastern half of 
Baenziger's property south of areas A and B marked on Crown document 130 is quite 
pronounced. 
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Fi re Behaviour Date Weather Indices 1 3 0 0  Hour Observations Drought Analys i s  

-----------------------------------------------------------------------------------------------------------------------------------
YY/MM/DD FFMC DMC DC l S I  BUI FWI DSR DGR TEMP RH WD WS PREC NORM % DATE ROS SROS INT 

-----------------------------------------------------------------------------------------------------------------------------------

94 105/2 8 
94 /05/29 
94 /05/30 
9 4 /05/ 3 1  
9 4 / 0 6/01 
94/0 6/02 
94/0 6/0 3  
9410 6/0 4 
9 4 10 6/05 
9 4 1 0 6/ 0 6  
9 4 / 0 6/07 
94/0 6/0 8 
9 4 / 0 6/09 
94106/10 
9410 6/1 1 
94/06/12 
94/0 6/1 3 
9410 6/1 4 
94/0 6/15 
9 4 / 0 6/1 6 
9410 6/17 
94/06/ 1 8  
94/0 6/19 
9 4 10 6/20 
9410 6/2 1  
9 4 / 0 6/22 
94/0 6/2 3 
94/0 6/2 4 
94/0 6/25 
9 4 / 0 6/ 2 6  
94/0 6/27 
94/0 6/2 8  
9 4 / 0 6/29 
9410 6/30 
94 /07/01 
94 /07/02 
94 /07/03 
94 /07/04 
94 /07/05 
94 /07/06 
9 4 107/07 
94 /07/08 
94 /07/09 
94 /07/10 
94 /07/ 1 1  
94 /07/12 
94/07/ 1 3  
94 /07/1 4 
94 /07115 

8 8 . 9  
76.9 
8 8 . 2  
89.4 
8 9 . 0 
90.4 
92.2 
27.8 
57 . 0  
1 4 .5 
50.3 
75.3 
87.7 
8B.1 
8B . 1  
89.6 
8 8.4 

6 4  3 0 4  
63 3 0 9  
6 7  3 1 5  
70 3 2 0  
74 3 2 7  
78 3 3 4  
8 3  3 4 2  
4 8  3 2 8  
50 3 3 4  
2 8  3 1 5  
19 305 
21 3 1 2  
25 319 
2 8  326 
3 1  3 3 3  
35 3 4 1  
3 9  3 4 7  
4 1  353 
4 4  3 60 
45 3 6 6  
49 374 
38 373 
41 3 8 0  
45 3 8 7  
4 9  395 
55 4 0 3  
59 4 1 1  
4 7  4 09 
50 4 1 6  
3 6  4 09 
4 0  4 1 6  
4 6  4 2 4 

8 1. 3 
8 2.9 
8 0.4 
8 8.5 
4 4 . 5  
75.5 
85.7 
90.3 
92.4 
92.2 
75 . 5  
8 4 . 7  
62 . 2  
85.0 
92.2 
92.6 �,1 4 32 

4 4 0  
4 4 6  
395 
4 0 2  
4 09 
387 
395 
4 0 4  
4 1 3  
4 2 1  
4 3 0  
4 38 
4 4 7 
4 55 
4 64 
4 73 

92.6 .55 
7 4 .0 55 
57.B 2 8  
78.4 3 1  
85 . B  33 
65.5 '20 
8 7 . 1 24 
91. B 29 
92.2 3 4  
92 . 3  37 
94 . 4  4 3  
93.B 4 7  
93 . B  52 
93 . B  57 
93.8 62 
93 . 4  66 

B.2 
1.4 
5 . 7  
5.9 
6.B 
6.B 
B . 3  
0.0 
0.4 
0.0 
0.3 
1.4 
4 . 6  
4.9 
4 . 7  
6.7 
7.6 
2.1 
2.4 
2.0 
7.7 
0.1 
1.2 
3.5 
5 . B  
6.1 
8.3 
1.4 
2.5 
0.7 
3.9 
B.B 

1 0.8 
8 . 4  
1 . 0  
0 . 5  
1.2 
4.1 
0.9 
4.0 

1 3.7 
8.8 
6.9 

10.3 
9.9 

1 2.2 
1 0. 4  
1 0 . 5  

9.4 

8 4  25.3 
8 4  6.3 
B7 20.0 
91 20.7 
94 23 . 6  
98 2 3.9 

1 0 3  2B . 2  
70 0.0 
73 1. 0 
4 5  0.0 
33 0 . 4  
3 6  3 . 1  
4 2  1 1. 4 
4 7  12.5 
51 12.7 
56 17.5 
60 20.2 
6 4  7.3 
67 B. 7 
69 7.4 
74 22.6 
61 0.2 
65 4.5 
69 12 . 0  
75 1B. 6  
8 2  20.1 
87 2 6.0 
73 5.5 
77 9 . 6 

1 . 8  59 
65 
72 
78 
8 4  
8 4  
4 8  
52 
56 
35 
4 2  
4 9  
5 6  
61 
69 
74 
8 1  
8 6  
93 
98 

12. 6  
2 4.4 
29.4 
25.6 

4.6 
0.9 
3 . 6  

12.0 
1 . 8  

1 0 . 0  
27. 4 
2 1.5 
1 8.9 
2 6.6 
27.1 
32 . 4  
30.2 
3 1 . 4  
29.9 

8.3 
0 . 7  
5.4 
5.8 
7.3 
7 . 5  

1 0.0 
0.0 
0.0 
0 . 0  
0 . 0  
0.2 
2.0 
2.4 
2.4 
4 . 3  
5 . 6 
0 . 9  
1 . 2  
0.9 
6.8 
0.0 
0.4 
2.2 
4 . 8  
5 . 5  
8 . 7  
0 . 5  
1.5 
0.1 
2.4 
7 . 8  

1 0 . 8 
8.5 
0.4 
0 . 0  
0.3 
2 . 2  
0.1 
1 . 6  
9.5 
6 . 2  
4 . 9  
9 . 0  
9 . 3  

12.8 
1 1.3 
1 2 . 1  
1 1 .  2 

3 
2 
3 
3 
3 
3 
4 
2 
2 
1 
1 
1 
2 
2 
2 
3 
3 
2 
2 
2 
3 
2 
2 
2 
3 
3 
3 
2 
2 
2 
2 
3 
3 
3 
2 
1 
2 
2 
1 
2 
2 
3 
3 
3 
3 
3 
3 
4 
4 

1 4 .2 
1 2 . 9  
1 8 . 5  
19.8 
17.9 
19 . 9  
2 4 . 5  
1 4  . 0  
15 . 5  
12.4 
1 6 . 1 
17.1 
2 1 .2 
1 9 . 4 
2 1.3 
2 1 .  9 
1 8 . 0  
15 . 7  
1 6.7 
17.5 
2 1.2 
1 2 . 4  
1 8 . 4  
2 1. 8  
2 5 . 1 
27.0 
2 6 . 0 
1 9 . 8 
2 0.9 
17.6 
2 3.0 
2 6. 6  
25 . 2  
22.4 
1 6.9 
1 7 . 8 
1 8.5 
19.1 
2 1.3 
2 6 . 4 
2 8 .7 
2 7 . 9  
2 4 .2 
2 8 . 2  
25.4 
27.3 
2 6 . 9  
29.5 
27.3 

3 6  S 1 6  
5 8  N 1 0  
2 8  W 1 1  
3 7  W 8 
29 NW 1 2  
32 W 8 
27 W 7 
99 SW 6 
57 W 6 
99 SW 4 
4 3  NW 1 1  
4 8  W 1 1  
3 1  W 8 
45 W 8 
4 7  W 7 
38 SW 1 0  
3 1  W 1 6  
4 2  S 9 
4 2  NW 8 
4 2  W 1 0  
3 6  S W  1 6  
9 9  S W  6 
3 8  W 9 
44 W 8 
3 3  W 5 
2 6  CA 0 
3 8  S 7 
4 1  NW 1 1  
4 5  NW 4 
59 NW 7 
3 6  SW 1 2  
25 NW 8 
27 NW 1 1  
3 2  W 6 
94 NW 7 
4 0  m 8 
4 0  NA 4 
45 NW 1 1  

5 0  NW 1 1  
3 3  W 7 
32 SW 1 8  
3 1  W 8 
35 W 3 
20 SW 5 
30 W 6 
30 NW 1 0  
3 0  NW 7 
30 NW 7 
33 W 6 

0 . 0  
1.6 
0.0 
0.0 
0.8 
0.0 
0 . 0  
6.9 
0.6 
8.2 
6.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.9 
1 . 5  
1.0 
1.6 
0.0 
3 . 1  
0.3 
0 . 0  
0 . 0  
0.0 
0 . 0  
3 . 6  
0.0 
4 . 6  
0.0 
0 . 0  
0.0 
0.0 
1.3 

14 .1 
0.0 
0 . 0  
8.4 
0 . 0  
0.0 
0.0 
0.0 
0 . 0  
0.0 
0 . 0  
0 . 0  
0.0 
0 . 0  

191 159 
195 158 
199 158 
203 158 
203 1 61 
207 1 61 
2 1 1  1 62 
2 1 6  152 
221 151 
226 1 3 9  
2 3 1  1 3 2  
2 3 6  1 3 2  
2 4 1  1 3 2  
2 4 5  1 3 3  
2 4 9  1 3 4  
253 1 3 5  
257 135 
2 60 1 3 6  
2 6 3  1 37 
2 65 1 3 8  
2 69 1 3 9  
273 1 3 7  
2 7 8  1 37 
2 8 3  1 37 
287 1 3 8  
292 1 3 8  
296 1 39 
298 1 37 
3 0 1  1 3 8  
303 135 
305 1 3 6  
3 0 8  1 3 8  
3 1 2  1 39 
3 1 6  1 39 
322 1 39 
3 2 6  1 2 1  
330 1 2 2  
3 3 4  1 2 3  
337 1 1 5  
3 4 2  1 1 6  
3 4 5  1 1 7  
350 1 1 8  
353 1 1 9  
357 1 2 0  
3 6 1  1 2 1  
3 65 1 2 2  
3 7 0  1 2 3  
375 1 2 4  
3 8 1  1 2 4  

0 6 2 6  
0 6 2 8  
0 629 
0 6 3 0  
0703 
070 4 
070 6 
0703 
0704 
0 629 
0 6 2 6  
0 6 2 8  
0 6 3 0  
0702 
0704 
070 6 
0708 
0709 
071 1  
0713 
07 1 4  
07 1 4  
0715 
07 1 6  
0 7 1 8  
0719 
0720 
072 0 
0720 
0720 
0720 
072 2 
0723 
072 4 
0725 
071 8  
0719 
0720 
071 6 
071 8  
0719 
072 0 
0721 
072 2 
072 3 
0725 
072 6 
0727 
0729 

9 . 1 
4 . 3  
7 . 8 
8.4 
9. 6 
9.2 

1 0. 8  
0.1 
2.1 
0.0 
1 . 6  
4.1 
6.0 
7.1 
6.8 
9.0 
9.1 
3.4 
3.4 
3.5 
9.1 
0.8 
3.9 
4 . 5  
8.4 
8 . 6  

1 0.8 
4.2 
3.4 
2.6 
5.1 

1 1.1 
1 2 . 3  
1 0. 4  

3 . 5  
2.3 
2.7 
4.9 
3.3 
5.8 

1 4. 1  
1 1 . 1  

9.5 
12.1 
1 1. 4 
1 3. 0  
1 1 .  8 
1 1 .  8 
1 1 .  4 

9.1 
4.3 
7.8 
8 . 4  
9.6 
9.2 

1 0. 8  
0 . 1  
2.1 
0.0 
1.6 
4.1 
6.0 
7.1 
6.8 
9.0 
9.1 
3.4 
3.4 
3.5 
9.1 
0.8 
3.9 
4.5 
8.4 
8 . 6  

1 0 . 8  
4 . 2 
3.4 
2.6 
5.1 

1 1 . 1  
1 2.3 
1 0.4 

3 . 5  
2.3 
2.7 
4 . 9 
3.3 
5.8 

14 . 1  
1 1 .1 

9.5 
12.1 
1 1. 4 
1 3.0 
1 1 .  8 
1 1. 8 
1 1 .  4 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  
0 . 0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o 0 
0.0 
O.C! 
0.0 
0 . (1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  
0.0 
0.0 
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Station Summary For � . � ! 0 1  to 9 4 08 3 0  j 

Station : 2 1 0 2  PENTICTON RS(NEC 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Date Weather Indices 1 3 0 0  Hour Observations Drought Analysis F i r e  Behaviour 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
n/MH/DD FFMC DMC DC 1 5 1  BUI FWI DSR DGR TEMP RH WD WS PREC NORM % DATE ROS S ROS INT 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

9 4 / 0 7 / 1 6  92 . 1  7 0  4 8 1  7 . 8  1 0 3  2 7 . 0  9 . 3  3 2 7 . 1  4 1  NA 6 0 . 0  3 8 8  124 0730 1 0 . 4 1 0 . 4 0 . 0  
9 4 / 0 7 / 1 7  92 . 2  7 4  4 90 7 . 9  1 0 8  2 7 . 7  9 . 7  3 2 7 . 8  3 8  NW 6 0 . 0  3 9 4  1 2 4  0 8 0 1  1 0 . 4  1 0 . 4  0 . 0  
9 4 / 0 7 / 1 8  9 0 . 9  7 7  4 98 6 . 9  1 1 1  2 5 . 8  8 . 6  3 22 . 9  4 4  NW 7 0 . 0  4 0 1  1 2 4  0802 9 . 0  9 . 0  0 . 0  
9 4 /07 / 1 9  92 . 7  8'2 5 0 7  1 1 . 0  1 1 7  35 . 9  1 5 . 4  4 2 8 . 1  2 8  NA 1 1  0 . 0  4 0 8  1 2 4  0 8 0 3  12 . 3  1 2 . 3  0 . 0  
9 4 / 0 7 / 2 0  92 . 7  8 7  5 1 5  9 . 0  122 3 1 . 9 12 . 5  4 2 7 . 4  3 6  W 7 0 . 0  4 1 6 1 2 4  0 8 0 4  1 0 . 8  1 0 . 8  0 . 0  
9 4 / 0 7 / 2 1  92 . 8  92 525 8 . 6  1 2 8  3 1 .  5 1 2 . 2  4 3 1 . 9 35 W 6 0 . 0  4 2 3  1 2 4  0 8 0 6  1 0 . 4  1 0 . 4  0 . 0  
9 4 / 0 7 / 2 2  9 4 . 0  97 5 3 4  1 1 . 4 1 3 4  3 8 . 6  1 7 . 5  4 3 2 . 8  2 6  W 8 0 . 0  4 3 1  1 2 4  0 8 0 7  1 3 . 4  1 3 . 4  0 . 0  
9 4 / 0 7 / 2 3  9 4 . 1  1 0 3  5 4 4  1 0 . 3  1 4 0  3 6 . 8  1 6 . 1 4 3 2 . 0  2 9  W 6 0 . 0  4 38 124 0809 12 . 5  1 2 . 5  0 . 0  
9 4 / 0 7 / 2 4  9 4 . 1  1 0 8  5 5 3  1 0 . 4  1 4 5  3 7 . 4  1 6 . 5  4 3 2 . 2  3 2  W 6 0 . 0  4 4 5  1 2 4  0 8 1 0  12 . 5  1 2 . 5  0 . 0  
9 4 / 0 7 / 2 5  95 . 0  1 1 5  5 63 1 8 . 5  1 5 2  5 4 . 5  32 . 2  5 33 . 1  2 2  SW 1 5  0 . 0  4 5 2  125 0 8 1 2  1 8 . 6  1 8 . 6  0 . 0  
9 4 / 0 7 / 2 6  95 . 0  1 2 0  5 7 2  1 1 .  8 1 5 7  4 1 . 4 1 9 . 8  4 2 9 . 6  2 6  NW 6 0 . 0  4 5 8  1 2 5  0 8 1 5  1 3 . 8  1 3 . 8  0 . 0  
9 4 / 0 7 / 2 7  95 . 1  1 2 5  5 8 1  1 1 .  3 1 6 3  4 0 . 6 1 9 . 1  4 2 7 . 7  2 1  W 5 0 . 0  4 6 4  125 0 8 2 1  1 3 . 3  1 3 . 3  0 . 0  
9 4 / 0 7 / 2 8  92 . 6  1 2 9  5 8 9  8 . 3  1 67 33 . 5  1 3 . 6  4 2 6 . 4 4 0  W 6 0 . 0  4 7 1  125 0 8 2 6  1 0 . 4  1 0 . 4  0 . 0  
9 4 / 0 7 / 2 9  92 . 6  1 3 3  5 9 8  8 . 0  1 7 1  32 . 7  1 3 . 0  4 2 7 . 5  3 6  W 5 0 . 0  4 7 7  125 0829 1 0 . 1  1 0 . 1  0 . 0  
9 4 / 0 7 / 30 93 . 6  1 3 9  6 0 6  9 . 6  1 7 6  3 7 . 2  1 6 . 4 4 27 . 6  2 4  W 6 0 . 0  4 8 3  1 2 6  0 9 0 8  1 1 . 4  1 1 . 4  0 . 0  
9 4 / 0 7 / 3 1  93 . 0  1 4 3  6 1 5  9 . 3  1 8 1  3 6 . 5  1 5 . 8  4 25 . 3  3 4  W 7 0 . 0  4 8 9  12 6 0 9 1 1  1 0 . 8  1 0 . 8  0 . 0  
9 4 / 0 8 / 0 1  92 . 7  1 4 6  622 8 . 5  1 8 4  3 4 . 6  1 4 . 4  4 2 6 . 9 3 6  W 6 0 . 0  4 9 6  1 2 6  0 9 1 3  1 0 . 4 1 0 . 4  0 . 0  
9 4 / 0 8 /02 92 . 8  1 5 1  6 3 1  9 . 0  1 8 9  3 6 . 1  1 5 . 5  4 2 9 . 4 3 1  W 7 0 . 0  502 126 0915 1 0 . 8  1 0 . 8  0 . 0  
9 4 1 0 8 /03 92 . 6  1 5 4  6 3 9  6 . 8  1 92 3 0 . 0  1 1 . 2  4 27 . 0  37 SW 2 0 . 0  5 0 9  1 2 5  0 9 17 9 . 2  9 . 2  0 . 0  
9 4 / 0 8 / 0 4  92 . 4  1 5 8  6 4 7  1 0 . 0  1 9 6  3 8 . 8  1 7 . 6  4 2 8 . 7  3 9  W 1 0  0 . 5  5 1 6  1 2 5  0930 1 1 .  9 1 1 .  9 0 . 0  
9 4 / 0 8 / 0 5  92 . 2  1 61 6 5 4  1 0 . 2  2 0 0  3 9 . 3  1 8 . 1  4 2 3 . 9  3 6  NA 1 1  0 . 0  523 125 0930 12 . 3  1 2 . 3  0 . 0  
9 4 / 0 8 / 0 6  92 . 2  1 65 6 62 8 . 8  2 0 3  3 5 . 9  15 . 4  4 2 4 . 4  3 0  NW 8 0 . 0  5 3 0  1 2 5  0 9 3 0  1 1 . 1  1 1 . 1  0 . 0  
9 4 / 0 8 / 07 92 . 3  1 69 6 6 9  8 . 9  207 3 6 . 1  1 5 . 5  4 2 6 . 0  3 0  NW 8 0 . 0  5 3 7  125 0930 1 1 . 1  1 1 . 1  0 . 0  
9 4 /08 / 0 8  2 7 . 1  6 5  5 3 0  0 . 0  9 9  0 . 0  0 . 0  2 1 6 . 7  8 8  5 3 2 1 . 7  5 4 3  9 8  0 8 0 6  0 . 1  0 . 1  0 . 0  
9 4 / 0 8 / 0 �  62 . 0  5 9  5 3 6  0 . 7  92 2 . 9  0 . 2  2 2 0 . 9  4 5  NW 7 2 . 2  5 5 0  98 0807 2 . 6  2 . 6  0 . 0  
9 4 / 0 8 / 1 0  8 0 . 4  6 1  5 4 3  1 . 8  95 8 . 3  1 . 1  3 2 1 .  9 5 2  W 8 0 . 0  5 5 5  98 0 8 0 8  3 . 2  3 . 2  0 . 0  
9 4 / 1.' 8 / 1 1  8 7 . 2  6 4  5 5 1  4 . 1  9 9  1 6 . 6 3 . 9  3 2 4 . 9  4 6  NW 7 0 . 0  5 5 9  9 9  0 8 1 0  5 . 8  5 . 8  0 . 0  
9 4 / 0 :j / 12 90 . 4  6 8  5 5 9  6 . 2  1 0 4  2 3 . 0  7 . 0  3 2 7 . 6  3 7  W 6 0 . 0  5 6 4  9 9  0 8 1 1  8 . 7  8 . 7  0 . 0  
9 4 / 0 8 1 1 3  90 . 5  7 1  5 6 7  6 . 2  1 0 8  2 3 . 6  7 . 3  3 2 6 . 4 4 0  W 6 0 . 0  5 67 100 0 8 1 3  8 . 7  8 . 7  0 . 0  
9 4 /0 8 / 1 4  9 1 . 0  7 5  5 7 5  6 . 7  1 1 3  2 5 . 3  8 . 3  3 2 8 . 0  3 7  W 6 0 . 0  5 7 0  1 0 1  0 8 1 7  9 . 5  9 . 5  0 . 0  
9 4 / 0 8 / 1 5  92 . 4  7 9  5 8 3  8 . 1  1 1 8  2 9 . 4 10 . 8  4 2 7 . 3  2 9  W 6 0 . 0  572 102 0822 1 0 . 4 1 0 . 4  0 . 0  
9 4 /0 8 / 1 6  9 1 . 4 8 2  5 9 0  7 . 8  1 2 2  2 9 . 0 1 0 . 5  4 25 . 4  4 3  W 8 0 . 0  5 7 4  1 0 3  0 8 2 6  1 0 . 1 1 0 . 1  0 . 0  
9 4 / 0 8 / 1 7  9 1 . 4  8 5  5 9 7  8 . 7  1 2 6  3 1 .  6 12 . 3  4 2 3 . 9  3 6  W 1 0  0 . 0  5 7 5  1 0 4  0 8 2 8  1 0 . 8  1 0 . 8  0 . 0  
9 4 /0 8 / 1 8  90 . 3  8 8  605 7 . 4  1 2 9  2 8 . 6  10 . 3  4 2 3 . 2  4 7  W 1 0  0 . 0  5 7 5  1 0 5  0 9 0 8  9 . 9  9 . 9  0 . 0  
9 4 /0 8 / 1 9  90 . 3  9 1  6 1 2  5 . 8  1 3 3  2 4 . 4  7 . 8  3 2 4 . 3  4 4  W 5 0 . 0  5 7 7  1 0 6  0 9 1 0  8 . 4  8 . 4  0 . 0  
9 4 /08 / 2 0  9 1 . 8 95 6 2 0  8 . 3  1 3 7  3 1 .  7 12 . 3  4 2 6 . 7  3 1  W 8 0 . 0  5 7 9  1 0 7  0 9 1 2  1 0 . 1  1 0 . 1  0 . 0  
9 4 / 0 8 / 2 1  9 1 .  9 9 9  6 2 7  8 . 4  1 4 1  3 2 . 2  12 . 7  4 2 4 . 4  3 0  NW 8 0 . 0  5 8 1  108 0 9 1 5  1 0 . 1 1 0 . 1 0 . 0  
9 4 / 0 8 /22 8 3 . 5  1 0 0  6 3 4  2 . 3  1 4 4  1 2 . 8  2 . 5  3 1 8 . 7  5 4  SW 6 1 . 1  5 8 3  1 0 9  0 9 1 6  3 . 4  3 . 4  0 . 0  
9 4 1 0 8 1 2 3  9 0 . 2  1 0 4  6 4 1  6 . 6 1 4 8  2 7 . 8  9 . 8  4 2 3 . 2  3 0  SW 8 0 . 0  5 8 4  1 1 0  0 9 2 9  9 . 2  9 . 2  0 . 0  
9 4 / 0 8 / 2 4  9 0 . 3  1 0 7  6 4 8  6 . 3  1 5 1  2 7 . 1  9 . 4  4 2 1 .  9 3 7  W 7 0 . 0  5 8 6  1 1 1  0930 9 . 0  9 . 0  0 . 0  
9 4 / 0 8 /2 5  9 0 . 3  1 1 0  6 5 4  6 . 1 1 5 4  2 6 . 5 9 . 0  4 2 1 . 2  4 2  NW 6 0 . 0  5 8 8  1 1 1  0 9 3 0  8 . 7  8 . 7  0 . 0  
9 4 / 0 8 / 2 6  7 0 . 4  7 3  6 4 0  1 . 0  1 1 4  5 . 4  0 . 5  3 2 0 . 0  5 1  SW 9 4 . 1  5 9 1  1 0 8  0 9 1 7  3 . 4  3 . 4  0 . 0  
9 4 / 0 8 /27 8 0 . 2  7 5  6 4 6  1 . 7  1 1 6  9 . 1  1 . 4  3 1 8 . 6  6 1  NW 8 0 . 0  5 9 4  1 0 9  0930 3 . 2  3 . 2  0 . 0  
9 4 / 0 8 / 2 8  8 7 . 7  7 8  6 5 3  4 . 6  1 2 0  1 9 . 9 5 . 4  3 22 . 0  3 9  NW 8 0 . 0  597 1 0 9  0930 6 . 0  6 . 0  0 . 0  
9 4 / 0 8 / 2 9  8 8 . 0  8 0  6 60 3 . 9  1 2 3  1 7 . 9  4 . 5  3 2 2 ". 0  4 8  W 4 0 . 0  5 98 1 1 0  0 9 3 0  5 . 2  5 . 2  0 . 0  
9 4 / 0 8 / 3 0  8 8 . 3  8 3  6 6 7  5 . 0  1 2 6  2 1 .  6 6 . 3  3 22 . 5  4 7  W 8 0 . 0  5 98 1 1 2  0 9 3 0  7 . 1  7 . 1  0 . 0  
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"- Fi re Weather S ystem 
Hourl y Summary From Date : 9 4 0 1 0000 To Date : 9 4 0 8 3 00 0  

('-- - tion : 2 102 PENTICTON RS(NEC 

\. --------------------------------------------------- ------------------------------------- ------- --- - ---- ----------------------
Date Weather Indices Hourly Observations Fire Behaviour ------------------------------- --------- - --- - ------------------------------------------------------- ------------� -------------

H/MM/DD!HH FFMC ISI FWI TEMP RH WD WS PREC ROS SROS INT ------------------------------------------------------------------------------------------------ ---- ----- ---------------------
9 4 / 0 7 / 2 2 / 0 2  0 . 0  0 . 0  0 . 0  2 2 . 8  3 0 . 0  90 . 0  4 . 9  0 . 0  0 . 0  0 . 0  0 . 0  

0 3  0 . 0  0 . 0  0 . 0  2 1 . 1  3 4 . 0  90 . 0  5 . 3  0 . 0  0 . 0  0 . 0  0 . 0  
0 4  0 . 0  0 . 0  0 . 0  2 0 . 9  3 6 . 0  90 . 0  5 . 4  0 . 0  0 . 0  0 . 0  0 . 0  
0 5  0 . 0  0 . 0  0 . 0  2 1 . 5  3 8 . 0  4 5 . 0  5 . 8  0 . 0  0 . 0  0 . 0  0 . 0  
0 6  0 . 0  0 . 0  0 . 0  2 1 . 7  4 0 . 0  4 5 . 0  6 . 1  0 . 0  0 . 0  0 . 0  0 . 0  
07 0 . 0  0 . 0  0 . 0  2 4 . 2  3 7 . 0  3 1 5 . 0  4 . 5  0 . 0  0 . 0  0 . 0  0 . 0  
0 8  0 . 0  0 . 0  0 . 0  2 6 . 0  3 8 . 0  2 7 0 . 0  4 . 8  0 . 0  0 . 0  0 . 0  0 . 0  
0 9  0 . 0  0 . 0  0 . 0  2 8 . 8  3 2 . 0  22 5 . 0  6 . 2  0 . 0  0 . 0  0 . 0  0 . 0  
1 0  0 . 0  0 . 0  0 . 0  3 0 . 3  2 6 . 0  3 1 5 . 0  7 . 8  0 . 0  0 . 0  0 . 0  0 . 0  
1 1  0 . 0  0 . 0  0 . 0  3 1 . 5  2 6 . 0  3 1 5 . 0  8 . 1  0 . 0  0 . 0  0 . 0  0 . 0  
12 0 . 0  0 . 0  0 . 0  3 2 . 8  2 6 . 0 2 7 0 . 0  7 . 7  0 . 0  0 . 0  0 . 0  0 . 0  
1 3  0 . 0  0 . 0  0 . 0  3 4 . 8  2 1 . 0  3 1 5 . 0  1 0 . 1  0 . 0  0 . 0  0 . 0  0 . 0  
1 4  0 . 0  0 . 0  0 . 0  3 5 . 6  1 9 . 0 3 1 5 . 0  1 1 . 0  0 . 0  0 . 0  0 . 0  0 . 0  
1 5  9 4 . 7  1 3 . 4  4 9 . 5  3 6 . 4 1 9 . 0  3 1 5 . 0  1 0 . 3  0 . 0  1 8 . 4  1 8 . 4  0 . 0  
1 6  9 5 . 1  1 2 . 3  4 5 . 0  3 6 . 6  1 9 . 0  3 1 5 . 0  7 . 4  0 . 0  1 7 . 3  1 7 . 3  0 . 0  
1 7  95 . 3  12 . 7  4 3 . 0  3 6 . 1  2 1 . 0  3 1 5 . 0  7 . 5  0 . 0  1 7 . 6  1 7 . 6  0 . 0  

I 1 8  95 . 5  1 0 . 8  37 . 1  3 5 . 4  2 1 . 0  0 . 0  3 . 9  0 . 0  1 5 . 6  1 5 . 6  0 . 0  
1 9  9 5 . 5  1 3 . 0  4 2 . 4  3 4 . 0  2 0 . 0  4 5 . 0  7 . 4  0 . 0  1 8 . 0  1 8 . 0  0 . 0  
2 0  95 . 5  1 3 . 0  3 6 . 0  3 0 . 4  2 6 . 0  1 3 5 . 0  7 . 3  0 . 0  1 8 . 0  1 8 . 0  - 0 . 0  
2 1  95 . 5  12 . 6  33 . 6  2 9 . 3  27 . 0  90 . 0  6 . 9  0 . 0  17 . 3  1 7  . 3  0 . 0  
2 2  95 . 3  1 1 . 0  3 0 . 0  2 7 . 3  3 0 . 0  90 . 0  4 . 6  0 . 0  1 6 . 0 1 6 . 0  0 . 0  
2 3  95 . 2  1 1 . 8  32 . 1  27 . 0  3 1 . 0  90 . 0  6 . 4  0 . 0  1 6 . 8 1 6 . 8  0 . 0  
2 4  0 . 0  0 . 0  0 . 0  2 6 . 2  3 2 . 0  90 . 0  6 . 8  0 . 0  0 . 0  0 . 0  0 . 0  

94 / 0 7 /2 3 / 0 1  0 . 0  0 . 0  0 . 0  2 5 . 4  33 . 0  90 . 0  6 . 6 0 . 0  0 . 0  0 . 0  0 . 0  
02 0 . 0  0 . 0  0 . 0  2 4 . 0  3 6 . 0  90 . 0  5 . 3  0 . 0  0 . 0  0 . 0  0 . 0  
0 3  0 . 0  0 . 0  0 . 0  2 1 . 9  4 1 .  0 90 . 0  5 . 2  0 . 0  0 . 0  0 . 0  0 . 0  
0 4  0 . 0  0 . 0  0 . 0  2 1 . 0  4 3 . 0  4 5 . 0  5 . 1  0 . 0  0 . 0  0 . 0  0 . 0  
0 5 ·  0 . 0  0 . 0  0 . 0  2 1 . 2  4 2 . 0  1 3 5 . 0  6 . 9  0 . 0  0 . 0  0 . 0  0 . 0  
0 6  0 . 0  0 . 0  0 . 0  2 0 . 9  4 6 . 0  1 3 5 . 0  2 . 6  0 . 0  0 . 0  0 . 0  0 . 0  
07 0 . 0  0 . 0  0 . 0  2 4 . 7  3 9 . 0  0 . 0  5 . 5  0 . 0  0 . 0  0 . 0  0 . 0  
0 8  0 . 0  0 . 0  0 . 0  2 5 . 4  4 3 . 0  2 7 0 . 0  4 . 7 0 . 0  0 . 0  0 . 0  0 . 0  
0 9  0 . 0  0 . 0  0 . 0  2 6 . 8 4 4 . 0  27 0 . 0  5 . 4  0 . 0  0 . 0  0 . 0  0 . 0  
1 0  0 . 0  0 . 0  0 . 0  2 8 . 1  3 6 . 0  2 7 0 . 0  6 . 3  0 . 0  0 . 0  0 . 0  0 . 0  
1 1  0 . 0  0 . 0  0 . 0  3 0 . 1  3 0 . 0  27 0 . 0  5 . 5  0 . 0  0 . 0  0 . 0  0 . 0  
1 2  0 . 0  0 . 0  0 . 0  3 2 . 0  2 9 . 0  27 0 . 0  5 . 5  0 . 0  0 . 0  0 . 0  0 . 0  
1 3  0 . 0  0 . 0  0 . 0  3 3 . 2  2 4 . 0  225 . 0  5 . 9  0 . 0  0 . 0  0 . 0  0 . 0  
1 4  0 . 0  0 . 0  0 . 0  3 5 . 4  2 3 . 0  270 . 0  7 . 0  0 . 0  0 . 0  0 . 0  0 . 0  
1 5  9 4 . 5  1 0 . 2  4 0 . 3  3 6 . 0  22 . 0  2 25 . 0  5 . 4  0 . 0  1 5 . 2  1 5 . 2  0 . 0  
1 6  9 4 . 8  1 1 .  0 4 1 .  4 3 6 . 7  2 3 . 0  270 . 0  6 . 1  0 . 0  1 6 . 2 1 6 . 2  0 . 0  
17 9 5 . 1  9 . 5  37 . 7  3 5 . 8  2 0 . 0  2 2 5 . 0  2 . 4  0 . 0  1 4 . 5  1 4 . 5  0 . 0  
1 8  95 . 3  1 5 . 3  50 . 1  3 5 . 1  2 0 . 0  1 3 5 . 0  1 1 . 3  0 . 0  2 0 . 2  2 0 . 2  0 . 0  
1 9  95 . 4  1 3 . 2  4 5 . 0  3 4 . 3  2 0 . 0  1 3 5 . 0  8 . 0  0 . 0  1 8 . 4  1 8 . 4  0 . 0  
2 0  95 . 4  12 . 9  38 . 0  3 1 . 1  27 . 0  90 . 0  7 . 5 0 . 0  1 7 . 8  1 7 . 8  0 . 0  , I 2 1  95 . 4  12 . 2  3 6 . 8  3 0 . 0  2 8 . 0  90 . 0  6 . 5  0 . 0  1 7 . 1  1 7 . 1  0 . 0  
2 2  95 . 4  1 4  . 8  4 1 . 9  3 1 . 1  2 5 . 0  90 . 0  1 0 . 2  0 . 0  1 9 . 8 1 9 . 8 0 . 0  
2 3  95 . 4  1 2 . 2  3 6 . 8  2 9 . 4 2 9 . 0  90 . 0  6 . 7  0 . 0  1 7  . 1  1 7 . 1  0 . 0  
2 4  95 . 2  1 1 .  9 3 6 . 8  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  1 3 . 8  1 3 . 8  0 . 0  



�!} / 0 3 / 3 1  MINI STRY OF FORESTS : PROTECTION BRANCH ( e :  97 
-- Fire Weather S ys t em 

Hourly Summary From Date : 9 4 0 1 0 0 0 0  To Date : 9 4 08 30 0 0  
-' 

tion : 2102 PENTICTON RS (NEC ( --- ------------- -------------- - ------ - - - - - -- - - -- - - ---------------- - - - - - -- - - - - - - -------------- - --- - --- - - - - -- ------- ----------
Date Weather Indices Hourly Observations Fire Behaviour ---------------------- - - --- --------- - - -- - -------- - - - --- - - - - - --- - ----- - -------- - - - ------- - -- - - - ------- - - - - - - - - -- ; ------------ -

YY/MM/DD/HH FFMC l S I  FWI TEMP RH WD WS PREC ROS SROS INT ----------- ------ - --- - ---------------- - ---- -- ------------ - -- - ----- - -------- ------ - ---------- - - - - - -- -- - - - - - -- --------------- --

9 4 / 0 7 /2 4 / 0 1  9 5 . 1  1 1 . 3  35 . 1  27 . 6  3 1 . 0  9 0 . 0  5 . 7  0 . 0  1 6 . 1 1 6 . 1 0 . 0  
02 95 . 0  1 1 . 1  35 . 5  27 . 6  30 . 0  9 0 . 0  5 . 7  0 . 0  1 6 . 0 1 6 . 0  0 . 0  
03 9 4 . 9  1 0 . 0  3 2 . 7  27 . 1  3 1 . 0  1 3 5 . 0  3 . 9  0 . 0  1 4  . 8  1 4  . 8  0 . 0  
0 4  9 4 . 7  9 . 2  2 9 . 0 2 4 . 8  3 6 . 0 9 0 . 0  2 . 9  0 . 0  1 4 . 0  1 4 . 0  0 . 0  
0 5  9 4 . 3  9 . 3  2 8 . 8  2 3 . 3  4 0 . 0  90 . 0  4 . 0  0 . 0  1 4 . 5  1 4 . 5  0 . 0  
0 6  9 4 . 0  8 . 2  2 6 . 5  2 3 . 3  4 2 . 0  1 35 . 0  2 . 5  0 . 0  1 3 . 2  1 3 . 2  0 . 0  
07 9 3 . 9  8 . 2  3 0 . 0  2 6 . 7  35 . 0  9 0 . 0  2 . 7  0 . 0  1 3 . 1  1 3 . 1  0 . 0  
0 8  9 3 . 9  8 . 1  32 . 7  29 . 4  2 9 . 0  2 7 0 . 0  2 . 4  0 . 0  1 3 . 1  1 3 . 1  0 . 0  
09 9 4 . 0  8 . 7  32 . 9  3 0 . 1  33 . 0  2 2 5 . 0  3 . 6  0 . 0  1 3 . 6  1 3 . 6  0 . 0  
10 9 4 . 0  9 . 2  3 4 . 1  3 0 . 2  3 3 . 0  2 70 . 0  4 . 8  0 . 0  1 4 . 1  1 4 . 1  0 . 0  
1 1  9 4 . 0  9 . 6 3 6 . 2  3 1 . 9 3 1 .  0 2 70 . 0  5 . 5  0 . 0  1 4 . 6  1 4 . 6  0 . 0  
12 9 4 . 1  9 . 8  3 6 . 2  32 . 2  32 . 0  2 7 0 . 0  5 . 8  0 . 0  1 4 . 7  1 4 . 7  0 . 0  
1 3  9 4 . 1  9 . 5  3 5 . 0  3 3 . 8  3 0 . 0  2 7 0 . 0  4 . 9  0 . 0  1 4  . 3  1 4 . 3  0 . 0  
1 4  9 4 . 2  1 0 . 0  3 6 . 3 35 . 4  2 8 . 0  2 70 . 0  5 . 8  0 . 0  1 4  . 8  1 4 . 8  0 . 0  
1 5  9 4 . 5  9 . 3  3 7 . 1  3 6 . 5  2 4 . 0  2 70 . 0  3 . 6  0 . 0  1 4 . 2  1 4 . 2  0 . 0  
1 6  9 5 . 2  1 0 . 3  4 4 . 1  3 9 . 7  1 7 . 0  3 1 5 . 0  3 . 6  0 . 0  1 5 . 2  1 5 . 2  0 . 0  ( 17 9 5 . 8  12 . 2  4 7 . 8  3 9 . 4  1 6 . 0 3 1 5 . 0  5 . 2  0 . 0  1 7 . 3  1 7 . 3  0 . 0  \ 1 8  9 6 . 2 1 2 . 1 4 4 . 6  3 8 . 2  1 7 . 0  2 2 5 . 0  4 . 2  0 . 0  1 7 . 2  1 7 . 2  0 . 0  ( 1 9  9 6 . 4 1 4 . 7  4 8 . 1  3 6 . 6  1 7 . 0  90 . 0  7 . 6  0 . 0  1 9 . 4  1 9 . 4 "  0 . 0  
2 0  9 6 . 4  1 6 . 6 4 7 . 6  33 . 8  1 9 . 0  90 . 0  9 . 8  0 . 0  2 0 . 9  2 0 . 9  0 . 0  
2 1  9 6 . 3  1 3 . 7  37 . 4  3 0 . 6  2 5 . 0  90 . 0  6 . 2  0 . 0  1 8 . 7  1 8 . 7  0 . 0  
22 9 6 . 3  1 5 . 0  4 0 . 0  3 0 . 3  25 . 0  90 . 0  8 . 3  0 . 0  1 9 . 9 1 9 . 9  0 . 0  
2 3  9 6 . 3  1 4 . 9  4 1 .  3 3 1 . 3  2 3 . 0  4 5 . 0  8 . 1  0 . 0  1 9 . 9 1 9 . 9  0 . 0  
2 4  9 6 . 2  1 4 . 2  3 8 . 9  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  1 5 . 1  1 5 . 1  0 . 0  

9 4 / 0 7 / 2 5 / 0 1  9 6 . 1  1 2 . 7  3 6 . 7  2 9 . 6 2 6 . 0 4 5 . 0  5 . 3  0 . 0  1 7 . 7  1 7 . 7  0 . 0  
02 9 5 . 9  1 1 . 7  3 3 . 6  2 6 . 7  32 . 0  4 5 . 0  4 . 4  0 . 0  1 6 . 7  1 6 . 7  0 . 0  
0 3  9 5 . 5  1 4 . 2  3 8 . 5  25 . 7  33 . 0  90 . 0  9 . 2  0 . 0  1 9 . 2  1 9 . 2  0 . 0  
0 4  9 5 . 3  1 0 . 8  3 2 . 7  25 . 3  33 . 0  4 5 . 0  4 . 4  0 . 0  1 5 . 9  1 5 . 9  0 . 0  
0 5  9 5 . 0  9 . 3  2 9 . 8  2 4 . 9  35 . 0  90 . 0  2 . 1  0 . 0  1 4  . 5  1 4  . 5  0 . 0  
0 6  9 4 . 7  9 . 9  3 1 . 1  25 . 6  37 . 0  90 . 0  4 . 2 0 . 0  1 5 . 1  1 5 . 1  0 . 0  
07 9 4 . 6  9 . 8  32 . 4  27 . 2  35 . 0  0 . 0  4 . 4  0 . 0  1 4 . 9  1 4 . 9  0 . 0  
0 8  9 4 . 4  8 . 9  3 0 . 6  27 . 3  3 7 . 0  9 0 . 0  3 . 0  0 . 0  1 4  . 1  1 4 . 1  0 . 0  
0 9  9 4 . 3  9 . 5  3 3 . 6  29 . 3  3 4 . 0  2 7 0 . 0  4 . 5  0 . 0  1 4 . 5  1 4  . 5  0 . 0  
1 0  9 4 . 1  9 . 5  3 2 . 4  2 9 . 7  37 . 0  2 70 . 0  4 . 9  0 . 0  1 4  . 3  1 4 . 3  0 . 0  
1 1  9 4 . 2  1 0 . 3  3 8 . 0  3 1 . 3 3 0 . 0  2 70 . 0  6 . 4  0 . 0  1 5 . 3  1 5 . 3  0 . 0  
1 2  9 4 . 4  1 6 . 4 5 4 . 5  33 . 1  22 . 0  2 25 . 0  1 5 . 0  0 . 0  2 1 .  4 2 1 . 4  0 . 0  
1 3  9 4 . 8  1 8 . 1  5 8 . 7  3 4 . 9  2 1 . 0  2 25 . 0  1 6 . 0  0 . 0  2 3 . 0  2 3 . 0  0 . 0  
1 4  9 5 . 1  2 1 . 0  62 . 6  35 . 0  2 1 . 0  2 25 . 0  1 8 . 2  0 . 0  2 5 . 3  2 5 . 3  0 . 0  
1 5  9 5 . 4  2 2 . 8  6 6 . 3  35 . 7  2 0 . 0  2 2 5 . 0  1 9 . 0 0 . 0  2 7 . 0  2 7 . 0  0 . 0  
1 6  9 5 . 5  1 9 . 1 5 7 . 0  35 . 0  2 1 . 0  2 25 . 0  1 5 . 2  0 . 0  2 3 . 6  2 3 . 6  0 . 0  
1 7  9 5 . 7  1 8 . 7  5 7 . 7  35 . 6  1 9 . 0  2 25 . 0  1 4  . 2  0 . 0  2 3 . 3  2 3 . 3  0 . 0  
1 8  9 5 . 7  1 7 . 2  5 2 . 3  3 4 . 3  2 0 . 0  2 25 . 0  1 2 . 4  0 . 0  2 1 . 8  2 1 . 8  0 . 0  

I 1 9  9 5 . 6  1 5 . 9  4 4 . 7  3 1 . 7  2 9 . 0  0 . 0  1 1 . 1  0 . 0  2 0 . 8  2 0 . 8  0 . 0  
( 2 0  9 5 . 5  1 3 . 3  4 0 . 5  30 . 2  3 0 . 0  4 5 . 0  8 . 0  0 . 0  1 8 . 5  1 8 . 5  0 . 0  

2 1  9 5 . 3  1 2 . 3  3 7 . 2  2 8 . 4  33 . 0  4 5 . 0  7 . 0  0 . 0  1 7  . 5  1 7 . 5  0 . 0  
22 9 5 . 1  1 3 . 1  3 8 . 9  27 . 0  3 1 . 0  0 . 0  P . 1l  0 . 0  1 7  . 8  1 7 . 8  0 . 0  
2 3  9 4 . 8  1 0 . 8  3 2 . 6  2 4 . 5  3 5 . 0  4 5 . 0 5 . 6  0 . 0  1 5 . 7  1 5 . 7  0 . 0  



Appendix 8: Hourly Weather Observations for Penticton Airport, July 22-24, 1 994. 

Environment Canada 
i:nvironnement Canada 

F A X  C O V E R S H E E T 

Fax to: CANADIAN FOREST SERVICE 
5320 - 1 22nd Street 

Edmonton, 

Alberta 

Attn: Marty Alexander 

Fax from: Environment Canada 
Climate Data Services 
Ste 1 20 - 1 200 West 73rd Ave. 
Vancouver, B.C. V6P 6H9 

4 pages to follow. 
-

Phone: (780) 435-7346 

Fax: (780) 435-7359 

Phone: Order data I 604-664-9067 
Verbal Information 1 -900-565-1 1 1 1  

Fax: 604-664-91 33 
E-mail: gary.myers@ec.gc.ca 

Date: 4/23/99 

If you fall to receive the number of copies listed above, please call the above phone number. 

Originals will follow in the mail along with your VISA or Mastercard receipt if applicable. 

Further notes: Customer file number 0 ------
Surface Aviation Hourty Reports for Penticton for July 22 - 24. 1 994 

Invoice to follow. 

Please direct any questions to: 

Climate Data Services 

Charges: $32.10 
This is not an invoice! 

Gary Myers, Dave Robinson 
Giselle Duhamel Applications and Services 

Pacific and Yukon Region 



E X A  t1 t L� � YWG SA 15gB 3 seT 1\17 UVC 11/2R-liK l1S15/4/JJ41S1983/SF3S1'7 VSBY SWl/2F 3.U84 
... . . , , { , , "' --

Coded Decoded 
YWG WINNIPEG, MANlTOBA 

REGULAR OBSERVATION SA ISOO GMT 
lSfJ,o s;'uSTRAcr S' HC)URs 

FeR. p. s ;r. 
7 HttJu/(S ro� l'. S :r: 

3 SCT 300 FEET, SCATIERED 

M7 0VC MEASURED CEILING 
700 FEET OVERCAST 

11/2 VISIBILITY 1 1/2 MILES 

""', 
UGHr RAIN R-FK FOG 
.:.r.iOAE 

115 SEA LEVEL PRESSURE 
101.15 KILOPASCALS 

5 TEMPERATURE 5" CELSIUS 
4 DEW POINT 4" CELSIUS 

, 14J,8 WIND 040" 10 KNOI'S 
(with r,,{.:rence to true ;)onh) 

983 .4LTIMETER SE'ITING 
2U3 INCHES 

SF3 Sf7 CLOUDS 
5I'RATUS FRAcru5 3 
5I'RATUS 7 

VSBY SW REMARKS VISIBILITY TO 
1/2F SW Ila MILE FOG 

3.8.ff4 PRESSURE TENDENCY 

Additional Information 
Thr« Lell�r Id�mijiers are used by Canadian weadler reponing StaUODS. 
e.g. YVR indicates Vancouver. yyz Toronto (Malton). YOW Ottawa cu:. 
TYPE OF REPOKT DESIGNATORS 
SA - Regular observation 
RS - Regular special observation 
SP - Special observation 
RS COR - Corrected rcguJar special observuion (may be used with other 
designarors also) 
Each designalOr is followed by a four number lime group giving the hour aDd the 
minute thal the observation was caken. 

Cloud Lay�rs are reponed in ascending order of height. 
S/cy Condition Abbreviazions are: 
CLR (clear) . . . . . . . . . . . . . . . . . . . . . .  no cloud 
-X (panially obscumi) less than • • • • •  ; 10110 { of sky c:oocealcd by a layer 

of fog, SJIOW. dust. etc •• based 
X (obscumi) . . . . . . . . . . . . . . . . . . . . .  J 0110 on grouad. . 

scr (scattered) . . . . . . . . . . . . . . . . 1110 to 5/10 
BIeN (broken) . • • • • • • • • • • • • • • • •  6/10 to 9110 of slty covered by a 

layer .b,ased aloft. 
ove (overcast) . . . . . . . . . . . . . . . . . . . . . .  JOI10 
A minus sign (-) preceding scr. BIeN or ave means the sky cover is thin. 
The sky conditions -BKN or -avc do not constitute a c:eililll. 
A letter always precedes the numerical value of the ceiliug. This Jetter indicates the nuure and the method of determination of the ceiliug. 

M - Measumi B - Balloon P - Precipitation 
A - Ain:tait W - Indefinite E - EstImated 

Base heights of layers aloft. or vertical visibilities in swface.based layers. are expressed in hWldreds of feet. The letter "V" foflowilll the numerical value of lite 
ceiling indiClUCS thal lite cciliug is variable and requires lUI entry in lite Remarks 
section givilll the range of variability (e.g. CIa 3-5 means varying from 
300 to SOO feet). 
PnvaiJing Visibility is reponed in statute miles and f'rac1i0DS. VIsibility more than 
IS miles may be indiclUcd as IS +. The letter •• yo' following the visibility value 
indicates thal the visibility is variable IUld requires lUI aery in the Reawb ICCIion 
giving the range of variation (e.g. VSBY 1 -3). 

Tonuzdo or Waz�rsPOUI is always written out in full. 
Weather Srmbols are: 
T + . . .  Heavy Thunderstonn ZR · • •  Freezing Rain SW . •  , Snow Shower 
T . • •  Thunderstonn ZL • • •  Freezing Drizzle SP . . .  Snow Pellets 
R . . .  Rain IP · . •  Ice Pellets SO • •  , Snow Orains 
RW . • •  Rain Shower IPW . . . Ice Pellet Shower Ie . . .  Ice Crystals 
L . . .  Drizzie S . . .  Snow A . . .  Hail 
A plus ( +) following a precipitation symbol indicates " Heavy" intensity. 
A minus (-) indicates "Ught" intensity; double minus (- -) "Very Light ... 
The absence of a "+" or "-" indicates "Moderate" intenSity. 
Obst11lClion 10 Vision Symbols are: 
F . . .  Fog 0 . • .  Dust Haze 
IF . . .  lce fog H . • •  Haze 
K . • •  Smoke BN . • •  BlOWing Sand 
BD • . •  Blowing Dust BS • • •  BlOwing Snow 

The three coded digits reprcscm. units. tenths. hundredths of kilopascals. 

A minus sip (-) prefixed to the figures indicues a below zero temperature. 

.Wind Dirrclion is reponed to the nearest tens of degrees true. e.g. a wind direction 
of 1 34 degrees is reponed as 13. 065 degrees as 07. 004 as 36. and'calm as 00. 
Wind Speed is reponed in Itt. e.g. 5 kt as OS. 16 kt as 1 6. and calm as 00. 
Gusts are indicated by the letter "0" after speed. SqlUliLr are indicated by "Q" after speed. A figure followill! a letter "a .. reurcsents the highest gust observed 
during the previous 10 min. A figure {onoWing "0- represents the highest I min. 
mean squan speed during the previous 10 min. 
The three coded digits represent units. tenths :and hundredths of inches of mcn:ury. 

Clouds or obscuring phenomena conesponding to each symbol reponed in the sky 
condition are given by an abbreviation for type followed by a number giving the 
tenths of sky concealed (opacity) by each layer. 

Brief remarks. generally in abbreviations and symbols are used to repon any 
weather phenomena or variations thereof. not previously indicated. 

This infomtation is intended for use by forecasters. Wben given. it appears u the 
end of the repon. 
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Archive o f  Climate Data by the P a ci fic Weather Center 

The S tation Id 
The S tart Date 
The End Date 

is YYF . 
is 22 07 1 9 9 4 . 
is 2 4  07 1 9 9 4 . 

Local Day : Friday, July 22 1 9 9 4  PST ( DATES/TIMES IN GMT )  
7 1 8 8 9  PENTICTON, B C  CANADA Elev : 3 4 4  m .  

2 2 0 8  YY F  S A  0 8 0 0  
2 2 0 9  YYF SA 0 9 0 0  
2 2 1 0  YYF SA 1 0 0 0  

8 7 2 3  

2 8 0  S C T  15+ 1 1 2 / 2 3 / 4 / 02 02 / 9 8 9 / C I 1  FOREST FIRE 3MI E 1 3 1 1  
- x  1 5  1 17 / 2 2 / 5 / 3 5 0 5 / 9 9 0 /K1 FOREST FIRE 3MI E 2 0 1 6  8 61 1  
-x 2 8 0  -SCT 1 5  1 2 1 / 2 4 / 5 / 3 5 0 8 / 9 92/K1CI1 FOREST FIRE 3MI E 

2 2 1 1  YYF SA 1 1 0 0  -x 2 8 0  S CT 15 1 2 5 / 22 / 4 / 3 4 07 / 9 9 3 / K1CI 1 FOREST FIRE 3 MI E 
1 422 

2 2 1 2  YYF SA 1 2 0 0  -x 2 8 0  S CT 1 5  1 2 9 / 1 9 / 5 / 3 4 0 G / 9 9 3/ K1CI 1 FORESTFIRE 3M! E 
2 01 0  6522 

2213 YYF SA 1 3 0 0  -x 300 S CT 15+ 1 3 3 /2 1/ 8 / 3 60 7 / 9 95 / K1CI1 4 7 1 1  
2 2 1 4  YYF SA 1 4 0 0  2 0  SCT 3 0 0  S CT 1 5 +  1 3 1 / 2 3 / 1 0 / 3 3 0 5 / 9 9 4 / K1CI 1 HVY K AL G  MTNS 

E-S 3 1 1 1  
2 2 1 5  YYF SA 1 5 0 0  2 0  SCT 1 6 0  SCT 3 0 0  S CT 1 5 +  1 4 3/ 2 5 / 1 1 / 3 3 0 8 / 9 9 5 / KlAC1CI1 

3 0 07 5 3 0 0  
2 2 1 6  YYF S A  1 6 0 0  2 0  SCT 1 6 0  S CT 3 0 0  S CT 1 5 +  1 4 1 / 2 6 / 1 0 / 3 4 0 7 / 9 9 5/ K1AC 1CI 1 

12 0 0  
2 2 1 7  YYF SA 17 0 0  2 2  SCT 3 0 0  S CT 

FROM LRG FORES T  FIRE E 
22 1 8  YYF SA 1 8 00 22 SCT 3 0 0  SCT 

PLUME E RDG 8 0 1 1  1 5 1 1  

15+ 1 3 7 / 2 7 / 1 1 / 3 3 0 8 / 9 9 3 /K1CI 1 SMOKE PLUME 
4 0 1 1  
1 5 +  123 / 2 9 / 1 2 / 0 1 1 0 / 9 92 / K1CI1 FOREST FIRE 

2 2 1 9  YYF SA 1 9 0 0  22 -SCT 3 0 0  S CT 1 5 +  1 1 7 / 3 1 / 1 2 / 3 5 1 1 / 9 9 0/K1CI 1 HVY K ALG 
MTNS E- S 6 5 1 4  

2 2 2 0  YYF S A  2 0 0 0  2 5  -SCT 7 0  SCT 2 5 0  S CT 1 5+ 1 1 2 / 3 1 / 12 / 3 4 12 / 9 8 9/ KlACU1CI1 
HVY K ALG MTNS E-S 4 8 2 5  

2 2 2 1  YYF SA 2 1 0 0  2 5  -BKN 7 0  B KN  2 5 0  B KN  1 5 +  1 0 0/ 3 3 / 1 2 / 3 6 12 / 9 8 5 / K1TCU1CI1 
HVY K ALG MTNS E-S 7023 9727 

2222 YYF SA 2 2 0 0  2 5  -BKN 7 0  -BKN 250 -BKN 1 5  0 9 5 / 3 6 / 1 2 / 3 3 0 6 / 9 8 4 / K1TCU1CI1 
FOREST FIRE 3 MI E 5 1 2 8  

2 2 2 3  YYF S A  2 3 0 0  2 7  -BKN 3 0 0  - B KN  1 5  0 8 6/ 3 5/ 1 2 / 3 3 0 8 / 9 8 1/K2CI1 FOREST FIRE 3 
MI E 3 3 3 8  

2 3 0 0  YYF S A  0 0 0 0  2 7  SCT 5 0  S CT 3 0 0  - B KN  1 5  0 8 3 / 3 6 / 1 2 / 3 3 0 7 / 9 8 0 / K2TCU1CI1 
FOREST FIRE 3 E  8 0 17 9 9 4 8  

2 3 0 1  YYF SA 0 1 0 0  27 SCT 5 0  S CT 3 0 0  -BKN 1 5  0 8 1 / 3 5 / 1 2 / 3 3 0 6 / 97 9 / K2 S C1CI 1 TCU 
W 0 5 4 9  

2 3 02 YYF SA 0 2 0 0  2 7  S CT 5 0  S CT 3 0 0  -BKN 1 5  0 7 5 / 3 3 / 1 1 / 3 3 0 3 / 9 7 8 /K2 SC1CI 4 5 4 8  
2 3 0 3  YYF SA 0 3 0 0  2 7  SCT 5 0  S CT 3 0 0  -BKN 1 5  0 7 7 / 3 1 / 1 3 / 3 6 0 3 / 9 7 8 / K3SC1CI1 7 0 0 6  

8 9 5 8  
2 3 0 4  YYF SA 0 4 0 0  2 7  
2 3 0 5  YYF S A  O � O &  2 5  
2 3 0 6  YYF SA 0 6 0 0  2 5  
2 3 0 7  YYF SA 0 7 0 0  2 5  

SCT 5 0  S CT 3 0 0  -BKN 1 5  0 8 1 / 3 0/ 1 1 / 3 6 0 5 / 97 9/K2 SC1CI2 
SCT 300 -BKN 1 5  0 8 5 / 3 0 / 1 0 / 3 3 0 5 / 9 8 1 /K3CI 3 4 3 8  
SCT 3 0 0  -BKN 1 5  0 8 9 / 2 9 / 1 0 / 3 3 0 7 / 9 8 2 / K3CI 1 2 0 1 4  1 8 4 8  
SCT 3 0 0  -BKN 1 5  0 9 2 / 2 8 / 9 / 3 3 0 7 / 9 8 3 /K3CI 1 3 3 6  

4 9 4 8  



The S tation Id is YYF . 
The Start Date 
The End Date 

is 22 0 7  1 9 9 4 . 
is 2 4  07 1 9 9 4 . 

Local Day : Saturday, July 2 3  1 9 9 4  PST ( DATES /TIMES IN GMT ) 
7 1 8 a 9  PENTI CTON , BC CANADA Elev : 3 4 4  rn .  

2 3 0 8  TI F  S A  0 8 0 0  2 5  S CT 3 0 0  -BKN 15 0 93 / 37 / 9 / 3 4 0 6/ 9 8 4 / K2CI 1 7 7 3 6  
2 3 0 9  YYF SA 0 9 0 0  2 5  S CT 1 5  0 9 8 / 2 6 / 8 / 3 4 0 7 / 9 8 5 / K2 2 0 0 9  6822 
2 3 1 0  YYF S A  1 0 0 0  2 5  S CT 1 5  1 0 0/ 2 3 / 8 / 3 3 0 6/ 9 8 6 / K2 8 622 
2 3 1 1  TI F  S A  1 1 0 0  2 5  S CT 2 7 0  - SCT 15 1 05 /2 3 / 8 / 3 5 0 7 / 9 8 7 / K1 C l l  0 6 2 3  
2 3 1 2  TI F  S A  12 0 0  2 5  S CT 2 7 0  -SCT 1 5  1 07 / 2 3/ 7 / 3 5 0 7 / 9 8 8 / K1Cll 2 0 0 9  2 4 2 4  
2 3 1 3  TI F  SA 1 3 0 0  2 5  S CT 2 7 0  -SCT 15 1 1 3 / 2 0 / 7 / 0 0 0 0 / 9 9 0/ KICI l 8 12 4  
2 3 1 4  TI F  S A  1 4 0 0  2 2  S CT 3 0 0  S CT 15+ 1 1 6 / 2 4 / 1 0 / 3 5 0 4 / 9 9 0/K1Cll 7 1 0 0  
2 3 1 5  TIF SA 1 5 0 0  2 2  S CT 3 0 0  S CT 15+ 1 19 / 2 5 / 1 0 / 3 4 0 5 / 9 9 1 / K1 C l l  1 0 1 0  9 9 0 0  
2 3 1 6  TIF SA 1 6 0 0  2 2  S CT 3 0 0  SCT 1 5 +  1 1 8 / 2 6/ 1 0 / 3 4 0 5 / 9 9 0/K1CI1 7 1 0 0  
2 3 1 7  TIF SA 1 7 0 0  2 2  S CT 3 0 0  SCT 15+ 1 1 6/ 2 7 / 1 0/ 3 6 0 7 / 9 9 0/ K1Cl l 7 4 0 0  
2 3 1 8  TIF SA 1 8 0 0  22 S CT 3 0 0  S CT 15+ 1 0 9 / 2 8 / 1 1 / 3 4 07/ 9 8 8 / K1CI 1 8 0 12 2 8 0 0  
2 3 1 9  TIF SA 1 9 0 0  22 S CT 3 0 0  S CT 15+ 1 0 3 / 3 0 / 1 0/ 3 6 0 5 / 9 8 6/K1CI1 3 4 1 1  
2 3 2 0  TI F  SA 2 0 0 0  2 2  S CT 3 0 0  -SCT 15+ 0 9 6/ 3 3 / 1 0 / 3 5 1 0 / 9 8 4 / K1CI 6 7 1 4  
2 3 2 1  YYF SA 2 1 0 0  2 5  - S CT 7 0  S CT 3 0 0  - S CT 1 5 +  0 8 8 / 3 3 / 1 0 / 3 6 1 0 / 9 8 2 / KICU1CI 

7 0 1 9  3 9 1 5  
2322 TIF SA 2 2 0 0  25 - S CT 7 0  -SCT 3 0 0  - S CT 1 5 +  0 8 4 / 3 5 / 1 1 / 3 6 0 6 / 9 8 1/ KITCU1CI 

5 62 5  
2 4 0 0  TI F  S A  0 0 0 0  2 5  SCT 7 0  S CT 3 0 0  -BKN 15+ 0 67 / 3 5 / 1 3 / 3 6 0 6 / 97 6/ K1TCU2C I 1  

7 0 1 9  2 64 7  
2 4 0 1  TI F  S A  0 1 0 0  2 5  S CT 7 0  SCT 3 0 0  -BKN 1 5 +  0 6 6 / 3 5 / 1 3 / 0 3 0 3 / 97 6/ K1TCU2C I 1  

6 0 4 9  
2 4 02 TIF SA 0 2 0 0  2 0  SCT 7 0  SCT E 3 0 0  B RN  1 5  0 7 1 / 3 3 / 1 4 / 1 2 0 4 / 97 8 / K3TCU2Cll 

4 7 6 9  
2 4 0 3  YYF SA 0 3 0 0  2 0  SCT 7 0  SCT E 3 0 0  B KN  1 5  0 8 5 / 3 5 / 1 0 / 0 0 0 0 / 9 8 1 / K3TCU2Cll 

VIRGA N 3 0 1 6  0 4 6 9  
2 4 0 4  TIF SA 0 4 0 0  2 0  S CT 7 0  S CT E 3 0 0  B KN  1 5  0 8 5 / 3 3 / 1 0 / 3 4 0 8 / 9 8 1 / K3TCU2Cl l 

6 1 69 
2 4 0 5  TIF SA 0 5 0 0  -x 7 0  S CT E3 0 0  BKN 1 5  0 8 5 / 3 0 / 1 1 / 0 602 / 9 8 1 / K3TCU2 CI 1 1 9 6 9  
2 4 0 6  TI F  SA 0 6 0 0  -X 7 0  S CT E3 0 0  BKN 15 0 9 2 / 2 8 / 1 1 / 0 0 0 0 / 9 8 2 / K3AC2Cl l 3 0 0 5  

4 9 6 9  
2 4 0 7  TI F  SA 0 7 0 0  - x  7 0  - BKN 3 0 0  -BKN 1 5  0 9 3 / 2 7 / 1 1 / 0 0 0 0 / 9 8 3 / K2AC2Cl l 6 3 5 8  



The Station Id is YYF . 
The start Date is 22 07 1 9 9 4 . 
The End Date is 2 4  07 1 9 9 4 . 

Local Day : Sunday, July 2 4  1 9 9 4  PST ( DATES /TIMES IN GMT ) 
7 1 8 8 9  PENTI CTON, BC CANAuA Elev : 3 4 4  m .  

2 4 0 8  ¥YF SA 0 8 0 0  - x  7 0  - B RN  3 0 0  -BRN 15 0 9 8 / 2 4 / 1 1 / 0 0 0 0/ 9 8 4 / K2AC2 C I 1  1 3 5 8  
2 4 0 9  ¥YF SA 0 9 0 0  -x E 7 0  B RN  3 0 0  B RN  1 5  1 0 1 / 2 4 / 1 1 / 0 0 0 0 / 9 8 6 /K3AC3CI1 1 0 0 9  

8 3 7 9  
2 4 1 0  YYF S A  1 0 0 0  - x  E7 0 B RN  3 0 0  B KN  1 5  1 0 3 /2 3 / 1 1 / 0 0 0 0 / 9 8 6 / K2AC 4 C l 1  3 4 7 8  
2 4 1 1  ¥YF SA 1 1 0 0  - x  E7 0 B KN  3 0 0  BKN 15 1 0 5 / 2 2 / 12 / 0 0 0 0 / 9 8 7/ K2AC4CI 1 3 67 7  
2 4 12 ¥YF SA 1 2 0 0  - x  6 0  S CT 8 0  S CT 1 5 +  1 07 / 2 1 / 1 0 / 0 0 0 0 / 9 8 7 / K1 CU2AC1 2 0 0 6  0 7 4 4  
2 4 1 3  ¥YF SA 1 3 0 0  - x  6 0  S CT 8 0  S CT 15+ 1 1 1 / 2 0 / 9/ 0 0 0 0 / 9 8 9 / K1CB2AC1 3 2 4 4  
2 4 1 4  ¥YF S A  1 4 0 0  - x  1 0  1 1 5 / 2 1 / 1 1 / 0 0 0 0/ 9 9 0 / K3 2 9 3 3  
2 4 1 5  ¥YF S A  1 5 0 0  - x  12 124 / 2 6 / 1 1 / 02 0 2 / 9 92/K3 2 0 17 1 2 3 3  
2 4 1 6  YYF SA 1 6 0 0  - x  1 0  12 6 / 2 8 / 1 3 / 0 3 0 2 / 9 93 / K2 8 9 2 3  
2 4 1 7  ¥YF SA 1 7 0 0  - x  1 0  122 / 2 9/ 1 3 / 0 4 0 4 / 9 92 / K2 2 9 2 3  
2 4 1 8  YYF SA 1 8 0 0  - x  1 0  1 1 6 / 3 2 / 12 / 0 1 0 4 / 9 9 0/ K2 8 0 0 6  1 4 2 3  
2 4 1 9  ¥YF SA 1 9 0 0  - x  6 5  S CT 5 K  1 12 / 32 / 13/ 3 3 0 6 / 9 8 9/K1 CU1 2 723 
2 4 2 0  YYF SA 2 0 0 0  -x 6 5  S CT 10 1 03 / 3 4 / 12 / 3 6 0 8 / 9 8 7 / K2 CU1 7 3 3 3  
2 4 2 1  YYF SA 2 1 0 0  - x  6 5  S CT 12 0 9 6/ 3 5 / 12 / 3 6 0 6 / 9 8 4 / K1CU2 7 02 0  9233 
2 4 2 2  ¥YF SA 2200 -x 65 S CT 12 0 8 8 / 3 6 / 1 3 / 3 6 0 6 / 9 8 2 / K2TCU2 1 1 4 4  
2 4 2 3  ¥YF SA 2 3 0 0  6 5  S CT 12 0 8 4 / 37 / 1 3 / 3 6 0 4 / 9 8 1 /TCU2 9722 
2 5 0 0  ¥YF SA 0 0 0 0  6 5  SCT 2 9 0  - SCT 1 5  073/37/ 1 3 / 3 6 0 3 / 9 7 8 /TCU2CI K CB E 8 02 3  

3 3 2 5  
2 5 0 1  ¥YF SA 0 1 0 0  2 0  SCT 6 5  S CT 2 9 0  -SCT 15 0 67 / 3 8 / 12 / 3 6 0 5 / 9 7 5 / KI TCU1CI 6 0 2 5  
2 5 02 YYF SA 0 2 0 0  2 0  S CT 6 5  S CT 2 9 0  -SCT 15 0 6 8 / 3 7 / 1 3 / 3 3 0 2 / 9 7 6/K3TCU1CI 7 0 4 5  
2 5 03 YYF SA 0 3 0 0  - x  6 5  SCT 2 9 0  -BKN 1 5  0 6 6/ 3 5 / 1 6/ 0 0 0 0/ 9 7 6 / K3TCU2CI VSBY N 

1 0  K 5 0 0 5  5 1 5 7  
2 5 04 ¥YF SA 0 4 0 0  - x  E 7 0  BKN 2 9 0  B KN  1 0  0 7 1 / 3 0 / 1 1/27 0 2 / 9 7 8 /K4SC2CI VSBY N 4 K  

7 1 6 9  
2 5 05 YYF SA 0 5 0 0  - x  7 0  SCT E2 9 0  B KN  1 0  0 8 0/2 8 / 1 0 / 0 0 0 0 / 9 8 0 /K3SC2CI 1 3 8 6 9  
2 5 0 6  YYF SA 0 6 0 0  - x  7 0  SCT 2 9 0  -BRN 1 0  0 8 9/2 8 / 1 0 / 0 0 0 0 / 9 8 2 /K3AC2CI 2 0 2 1  5 3 5 7  
2 5 0 7  YYF SA 0 7 0 0  -x 7 0  S CT 2 9 0  -BKN 1 0  1 0 1 / 3 0/ 9 / 0 0 0 0 / 9 8 6/ K3AC2CI 7 4 5 7  
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Appendix C: Reinhardt and Ryan's (1 988) nomogram for estimating tree mortality 
from crown scorching by fire. 

Sample Calculation: Tree Species - Douglas-fir (OF); Tree Diameter at Breast Height - 1 7  
inches (43.2 cm); Tree Height - 1 00 feet (30.5 m); Crown Ratio - 0.5 (Le., Live Crown Length 
is one half of the Tree Height); Crown Scorch Height - 60 feet (18.3 m). Probability of 
Mortality: 20%. 
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Figure 1 :  Ministry of Forests fire progress map covering the southern half of the 

1 994 Garnet Fire. Map scale: 1 em = 200 m 
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Figure 2: Simulation of free-burning head fire spread for the Garnet Fire, July 22-
24, 1 994 - Case A (with observed winds speeds applied). Map scale: 1 em - 200 m. 
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Figure 3: Simulation of free-burning head fire spread for the Garnet Fire, July 22-
24, 1994 - Case B (with zero wind speeds applied). Map scale: 1 em = 200 m. , I{ ' ... � S. L 47 
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Figure 4: 

Seasonal d isplay chart for the Fine Fuel Moisture Code (FFMC) at the Ministry of 
Forests Fire Weather Station 21 02 (Penticton RS (NEC)) 
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Figure 5 :  

Seasonal d isplay chart for the Duff Moisture Code (DMC) at the Ministry of 
Forests Fire Weather Station 21 02 (Penticton RS (NEC» 
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Figure 6 :  

Seasonal d isplay chart for the Drought Code (DC) at the Ministry of Forests Fire 
Weather Station 21 02 (Penticton RS (NEC» 
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Figure 7 :  

Seasonal d isplay chart for the Bui ldup Index (BUI) at the Ministry of Forests Fire 
Weather Station 21 02 (Penticton RS (NEe» 

-

:::> 
co 

250 

200 

1 50 

1 00 

50 

o 

- 29-Year Average ( 1 970 - 1 998) 

- 1 994 

Garnet Fire Starts� 

Apri l May June Ju ly Aug Sept. 



Figure 8 :  

Diurnal trends in Dry-bulb  or  Ambient Air Temperature and Relative Humidity (RH) 
at the ftll inistry of Forests Fire Weather Station 21 02 (Penticton RS (NEe)) 
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Table 1 :  Fire weather observations, fire danger indexes and cl imatolog ical extremes 
recorded at the Ministry of Forests Fire Weather Station 2 1 02 (Penticton RS (NEe» 

near the northwest sector of the Garnet Fire. 
1300 hours PDT Observations and Fire Danger Indexes Climatological Observations i 

Date Dry-bulb Relative 1 0-m Open FWI System Components * Air Temperature Relative Humidity i 
(1 994) Temperature Humidity Wind Speed FFMC DMC DC lSI BUI FWI Extremes (OC) Extremes (%) , 

(OC) (%) (km/h) Maximum Minimum Maximum Minimum I 

July 22 32.8 26 8 94.0 97 534 11.4 134 39 36.6 20.9 40 1 9  

July 23 32.0 29 6 94.1 103 544 10.3 140 37 36.7 20.9 46 20 

�!-IIY ?1 32.2 - 32 6 94.1 108 553 10.4 145 37 39.7 23.3 42 16 -------

* The three fuel moisture codes and three fire behavior indexes comprising the Canadian Forest Fire Weather Index (FWI) System are 
defined below (from Canadian Forestry Service 1984): 

Fine Fuel Moisture Code (FFMC) - A numerical rating of the moisture content of litter and other cured fine fuels. This code is an 
indicator of the relative ease of ignition and flammability of fine fuel. 
Duff Moisture Code CDMC) - A numerical rating of the average moisture content of loosely compacted organic layers of moderate 
depth. This code gives an indication of fuel consumption in moderate duff layers and medium-sized woody material. 
Drought Code (DC) - A numerical rating of the average moisture content of deep, compact, organic layers. This code is a useful 
indicator of seasonal drought effects on forest fuels, and amount of smouldering in deep duff layers and large logs. 
Initial Spread Index (lSI) - A numerical rating of the expected rate of fire spread. It combines the effects of wind and FFMC on rate 
of spread without the influence of variable quantities of fuel. 
Buildup Index (BUI) - A numerical rating of the total amount of fuel available for combustion that combines DMC and DC. 
Fire Weather Index (FWI) - A numerical rating of fire intensity that combines lSI and SUI. 

All components have open ended scales except for the FFMC which has a maximum possible value of 99. In all cases higher values 
represent more severe burning conditions (Le., lower fuel moistures or increased fire behavior activity). 

I 



Table 2 :  Simulated free-bu rning fire behavior and impact for the Garnet Fire, J u ly 22, 1 994 

Local FFMC Wind Wind Head Fire Cumulative Head Fire Flank Fire Crown Scorch Height Threshold LCBH for Crowning 
Time Speed Direction ROS Forward Spread* Intensity Intensity Head Fire Flank Fire Head Fire Flank Fire 
(PDT) (km/h) (degs.) (m/min) A: (m) B: (m) (kW/m) (kW/m) (m) (m) (m) (m) 
0100 - - - - - - - - - - - -

0200 - - - - - - - - - - - -

0300 - - - - - - - - - - - -

0400 - - - - - - - - - - - -

0500 - - - - - - - - - - - -

0600 - - - - - - - - - - - -

0700 - - - - - - - - - - - -

0800 - - - - - - - - - - - -

0900 - - - - - - - - - - - -

1000 - - - - - - - - - - - -

1100 - - - - - - - - - - - -

1200 - - - - - - - - - - - -

1300 - - - - - - - - - - - -

1400 - - - - - - - - - - - -

1500 - - - - - - - - - - - -

1600 - - - - - - - - - - - -

1700 - - - - - - - - - - - -

1800 93.5 11.1 330 4.5 270 102 4335 1563 40.5 20.5 6.4 3.2 
1900 92.9 5.6 330 2.4 414 190 2337 1375 26.8 18.8 4.2 2.9 
2000 91.5 5.6 360 1.7 516 252 1632 955 21.1 14.7 3.3 2. 3 
2100 90.2 9.3 360 1.7 618 295 1619 672 21.0 11.6 3.3 1.8 
2200 88.8 9.3 330 1.2 690 325 1112 460 16.3 9.0 2.6 1.4 
2300 87.5 13.0 330 1.2 762 346 1097 337 16.1 7. 3 2.5 1.1 
2400 86.1 13.0 330 0.8 810 360 748 229 __ ___ 12.5 _  ��L _  '---_ __  2.0 _ __  0.9 '-----

* Case A - with observed wind speed applied (this also applies to all other fire behavior and impact predictions presented here) 
Case B - zero wind speed applied (ROS prediction not presented). 



Table 3 :  Simulated free-bu rning fire behavior and impact for the Garnet Fire, July 23, 1 994 

Local FFMC Wind Wind Head Fire Cumulative Head Fire Flank Fire Crown Scorch Height Threshold LCBH for Crowning 
Time Speed pirection ROS Forward Spread· Intensity Intensity Head Fire Flank Fire Head Fire Flank Fire 
(PDT) (km/h) (degs.) (m/min) A: (m) B: (m) (kW/m) (kW/m) (m) (m) (m) (m) 
0100 84.8 11.1 340 0.5 840 370 437 155 8.7 4.4 1.4 0.7 
0200 83.5 13.0 340 0.4 864 377 369 113 7.8 3.5 1.2 0.6 
0300 82.3 11.1 330 0.3 882 383 224 79 5.6 2.8 0.9 0.4 
0400 81.0 13.0 350 0.2 894 387 195 60 5.1 2.3 0.8 0.4 
0500 79.8 13.0 350 0.2 906 390 147 45 4.2 1.9 0.7 0.3 
0600 78.6 0.0 Calm 0.1 912 392 31 31 1.5 1.5 0.2 0.2 
0700 84.1 7.4 350 0.3 930 401 253 123 6.0 3.7 0.9 0.6 
0800 85.2 9. 3 340 0.5 960 412 411 169 8.4 4.6 1.3 0.7 
0900 86.3 9.3 340 0.6 996 427 558 230 10.2 5.7 1.6 0.9 
1000 86.8 13.0 360 1.0 1056 444 906 278 14.2 6.4 2.2 1.0 
1100 91.7 13.0 340 3.4 1260 509 3295 1019 33.7 15.3 5 .3  2.4 
1200 92.6 9.3 360 3.1 1446 590 2995 1252 31.6 17.6 5.0 2.8 
1300 92.0 18.5 350 5.8 1794 660 5622 1218 48.3 17.3 7.6 2.7 
1400 92.6 18.5 360 6.7 2196 742 6448 1398 52.9 19.0  8.3 3.0 
1500 93.2 11.1 360 4.2 2448 837 4063 1463 38.8  19.6 6.1 3.1 
1600 93.7 11.1 360 4.7 2730 945 4571 1649 42.0 21.2 6.6 3.3 
1700 94.2 11.1 360 5.3 3048 1067 5130 1854 45.4 22.9 7.1 3.6 
1800 93.6 5.6 30 2.9 3222 1172 2799 1651 30.2 21.2 4.7 3.3 
1900 93.0 7.4 120 2.9 3396 1263 2822 1402 30.4 19.0 4.8 3.0 
2000 91.6 0.0 Calm 1.1 3462 1326 1010 1010 15.3 15.3 2.4 2.9 
2100 90. 3  14.8  340 2.9 3636 1371 2724 740 29.7 12.4 4.7 1.9 
2200 88.9 3.7 60 0.7 3678 1401 682 477 11.7 9.2 1.8 1.5 
2300 87.6 0.0 Calm 0.4 3702 1423 333 333 7.3 7.3 1.1 1.1 
2400 86.2 0.0 Calm 0.2 3714 1430 224 224 5 .6 5.6 0.9 0.9 

• Case A - with observed wind speed applied (this also applies to all  other fire behavior and impact predictions presented here) 
Case B - zero wind speed applied (ROS prediction not presented). 
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Table 4 :  Simulated free-bu rning fire behavior and impact for the Garnet Fire, July 24, 1 994 

Local FFMC Wind Wind Head Fire Cumulative Head Fire Flank Fire Crown Scorch Heigh1 Threshold LCBH for Crowning 
Time Speed Direction ROS Forward Spread* Intensity Intensit}t Head Fire Flank Fire Head Fire Flank Fire 
(PDT) (km/h) (degs.) (m/min) A: (m) B: (m) (kW/m) (kW/m) (m) (m) (m) (m) 
0100 84.9 0.0 Calm 0.2 3726 1448 155 155 4.4 4.4 0.6 0.6 
0200 83.6 0.0 Calm 0.1 3732 1456 108 108 3.4 3.4 0.5 0.5 
0300 82.4 0.0 Calm 0.1 3738 1461 78 78 2.7 2.7 0.4 0.4 
0400 81.1 0.0 Calm 0.1 3744 1465 55 55 2.2 2.2 0.3 0.3 
0500 79.9 0.0 Calm 0.1 3750 1468 42 42 1.8 1.8 0.3 0.3 
0600 78.7 0.0 Calm 0.1 3756 1471 32 32 1.5 1.5 0.2 0.2 
0700 84.3 0.0 Calm 0.1 3762 1480 131 131 3.9 3.9 0.6 0.6 
0800 85.3 3.7 20 0.3 3780 1491 248 173 6.0 4.7 0.9 0.7 
0900 86.4 3.7 30 0.4 3804 1507 338 236 7.3 5.8 1.2 0.9 
1000 89.1 7.4 40 1.1 3870 1539 1019 500 15.4 9.5 2.4 1.5 
1100 91.8 7.4 10 2.2 4002 1605 2086 1031 24.8 15.5 3.9 2.4 
1200 92.7 11.1 330 3.7 4224 1689 3603 1295 35.8 18.0 5.6 2.8 
1300 92.0 14.8 360 4.3 4482 1760 4173 1137 39.5 16.5 6.2 2.6 
1400 92.6 11.1 360 3.6 4698 1841 3533 1269 35.4 17.8 5.5 2.8 
1500 93.2 11.1 360 4.2 4950 1937 4082 1470 38.9 19.6 6.1 3.1 
1600 93.7 7.4 360 3.5 5160 2045 3365 1676 34.2 21.4 5.4 3.4 
1700 94.2 5.6 360 3.3 5358 2167 3253 1925 33.4 23.5 5.3 3.7 
1800 93.6 9.3 360 4.0 5598 2273 3860 1620 37.5 21.0 5 .9 3.3 
1900 - - - - - - - - - - - -

2000 - - - - - - - - - - - -

2100 - - - - - - - - - - - -

2200 - - - - - - - - - - - -

2300 - - - - - - - - - - - -

2400 - - - - - - - - - - - -

* Case A - with observed wind speed applied (this also applies to all other fire behavior and impact predictions presented here) 
Case B - zero wind speed applied (ROS prediction not presented). 


