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INTRODUCTION 

In May 2013, fire RWF-015-13 threatened infrastructure in and around the hamlet of Nordegg, 
Alberta and forced the evacuation of 100 people. By the time the fire was contained, it had burned 
approximately 300 ha and came within 2.0 km of Nordegg. The fire started and burned through 
forest fuel treatments that had been designed to protect the community from advancing crown 
fires.  

This case study examines the behaviour of that fire in relation to weather, fuels, and topography. 
Forest and wildfire operation professionals from the Alberta Environment and Sustainable 
Resource Development (ESRD) office in Rocky Mountain House, Alberta provided the information 
contained in this case study. The reader is presumed to have a basic understanding of wildfire 
behaviour, and the Canadian Fire Behaviour Prediction System and its associated terms.  

Nordegg is a small community nestled in the Rocky Mountain Foothills 170 km west of Red Deer 
(Figure 1). Once a prosperous coal-mining town, Nordegg is now mostly a tourist destination rich 
in history and the home base for many outdoor adventure companies.  

 
Courtesy: Elk Ridge Adventures 

Figure 1. Location of Nordegg, Alberta. 
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FIRE CHRONOLOGY AND DEVELOPMENT 

RWF-015-13 was first reported late in the day on May 5, 2013. The fire started in a recently cut 
forest fuel treatment 5 km southwest of the hamlet of Nordegg, Alberta. Initial attack crews arrived 
at 18:46 to find a 0.10 ha fire burning in slash. The exact point of origin was not offered for this 
report, but its approximate location is marked in the red star in the bottom left-hand corner of 
Figure 2. 

 
Figure 2. Fire progression map for RWF-015-13. 

According to the information provided by ESRD (Figure 2 and Table 1), the fire took two major 
runs: the first occurred sometime on May 9 where the fire burned to 108 ha; and the second 
occurred sometime on May 12 where the fire burned to 200 ha. The exact time of these runs were 
not offered for this report.  

The main trajectory of the fire was through a recently cut fuel treatment (blue polygon in Figure 2) 
and through one or more older fuel treatments (no information available) in which all standing 
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conifers had been removed (Figure 3). The flanks of the fire crept into adjacent standing timber, 
but moister conditions slowed its progress. Precipitation on May 14 (2.6 mm), followed by lower 
maximum daily temperatures, and slower wind speeds helped slow fire spread. The crews had 
the fire contained by May 17 at a size of approximately 250–300 ha. 

Table 1. Progression of RWF-015-13. 

Date Time Area Details 

May 5 17:55 - Fire Reported 

May 5 18:46 0.10 ha Initial Assessment 

May 6 19:06 10 ha - 

May 6 20:48 15 ha - 

May 7 13:27 45 ha - 

May 9 15:49 75 ha - 

May 10 15:04 108 ha - 

May 12 21:20 200 ha - 

May 13 06:30 313 ha - 

May 17 09:30 250 ha - 
*The time column indicates when the aerial scan took place. 

 

 
Figure 3. Aerial image of RWF-015-13 taken May 14, 2013.  

Photograph by: Ted Rhodes, Calgary Herald  
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FIRE ENVIRONMENT 

Topography 
The area around Nordegg and the location of RWF-015-13 consists of flat, rolling terrain. The 
elevation of Nordegg is 1369 m, and the elevation at the fire origin is approximately 1420 m. The 
entire perimeter of the fire lies between the1380 m and the 1420 m elevation bands.  

Fuels 
The standing timber in and around RWF-015-13 consists of dense White Spruce (Picea glauca) 
and Black Spruce (Picea mariana) with Trembling Aspen (Populus tremuloides) scattered 
throughout. The forest fuel treatments within RWF-015-13, southwest of Nordegg, contained very 
little combustible material. No information was provided for this report regarding the fuel treatment 
prescriptions, but our post-fire observations lead us to believe that the prescriptions in all cases 
called for complete removal of conifer species and the subsequent removal of the resulting 
debris. We estimated that the contractors, or ESRD, had removed up to 85–90% of the debris 
generated by the fuel treatment operations leaving behind not much more than scattered slash 
and stumps. We also estimated that the recently cut fuel treatment was less than one year old 
and the older treatments were two years old or more.   

We were fortunate to have a team from the Alberta Wildland Fuels Inventory Program visit the 
site post-fire in July 2013 and collect fuel load data. They sampled six different locations: 

• new treatment/cut, burned (NCB) 
• new treatment/cut, unburned (NCU)  
• old treatment/cut burned (OCB)  
• old treatment/cut unburned  (OCU) 
• standing timber, burned (STB) 
• standing timber, unburned (STU) 

 
In the locations listed as “burned”, the samples were taken from unburned pockets within the fire 
perimeter. The locations listed as “unburned” were outside the fire perimeter. The team 
completed 40 sample plots.  

The average total fuel load of the dead-and-down woody debris in each of the six locations is 
presented in Table 2. With the exception of the burned standing timber, there are only small 
differences between the sample locations. The higher fuel load in the burned standing timber 
(29.17 t/ha) is attributed to a high coarse woody debris component (pieces of 7 cm diameter or 
more); the fine woody debris component was only 1.03 t/ha. The other locations had mostly fine 
woody debris and only minimal coarse woody debris.  
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Table 2. Average dead-and-down fuel load in, and adjacent to, RWF-015-13. 

Location Burned (B) Unburned (U) 

New Treatment (NC) 9.43 t/ha 9.53 t/ha 

Old Treatment (OC) 6.42 t/ha 7.79 t/ha 

Standing Timber (ST) 29.17 t/ha 8.31 t/ha 

 
The average fuel load of the duff, forbs, grass, and litter are displayed in Figure 4. Here we start 
to see some differences. The total fuel load of duff, forbs, grass, and litter in the older treatments 
was 50–100% more than that found in the newer treatment, and 300% more than that found in 
the adjacent standing timber. Most of this difference is attributed to higher levels of grass and 
forbs in the older treatments. However, the tonnes/ha of grass at all locations is still considered 
quite low1—1 t/ha or less in all cases. 

 
Figure 4. Average fuel load of duff, forbs, grass, and litter, in and adjacent to, RWF-015-13. 

 
  

                                                
1 Greg Baxter, Researcher with FPInnovations. Personal communication. April 3, 2014. 
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Weather 
Weather Stations 

Nordegg has two weather stations nearby: one, at the Baldy Fire Lookout, is owned and operated 
by the Alberta Government; the other, Nordegg CS, is owned and operated by Environment 
Canada. The Baldy weather station is approximately 13 km north of the fire origin and 700 m 
higher; the Nordegg CS station is approximately 9 km northeast of the fire origin and at the same 
elevation (Table 3; Figure 5). 

Table 3. Weather stations near RWF-015-13. 

Station Coordinates Elevation 
Elevation 

Difference from 
Fire Origin1 

Approximate 
Distance from Fire 

Origin 

Baldy Fire Lookout 52o31'54.00 N 
116o07'35.00 W 2082 m 700 m  N 13 km 

Nordegg CS 52o29’31.09 N 
116o02’24.00 W 1332 m 0 m  NE 9 km 

1The elevation differences are approximate because the exact location of the fire origin was not provided for this report.  

 
Figure 5. Map showing locations of the nearest weather stations to RWF-015-13.  
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Based on the information provided by ESRD, it appears that there was a third weather station 
operated by ESRD and used by staff in Rocky Mountain House to calculate the fire weather index 
values; however, no one was able to provide location information for this station. Presumably, it 
was a temporary RAWS (remote access weather station) that was removed when the fire season 
ended. The weather values recorded by this third station were between those recorded by the 
higher elevation Baldy station and those recorded by the lower elevation Environment Canada 
station. This suggests that this third station was located somewhere between 1350 m and 
2000 m.  

Because the Environment Canada station was the closest in distance and elevation to the 
estimated location of the fire origin, and was the only source of relevant wind data, I chose to use 
it as the primary source for weather information in this report. However, the unidentified third 
weather station was the only source for fire weather index values, so I have chosen to include 
those in this report despite not knowing the exact location of the station.  

Weather Conditions Before RWF-015-13 

Spring weather conditions in Alberta’s foothills can be highly variable and can change rapidly. In 
2013, the early months of spring brought warm, windy weather across the central foothills 
(Table 4). Although there was 10 cm of snow on the ground as late as April 21, persistent warm 
temperatures and windy days dried surface fuels sufficiently for ignition by the beginning of May.  

Table 4. Weather preceding RWF-015-13. 

Month 

Average        
Daily High 

Temperature 
(oC) 

Maximum 
Daily 

Temperature 
(oC) 

Total 
Precipitation 

(mm) 
Wind 

March 4.0 12.5 22.0 10 days with gusts >30 km/h 

April 5.5 15.4 49.8 8 days with gusts >30 km/h 

*Data from Environment Canada’s Nordegg CS weather station. 
 
In the ten days preceding fire start, the maximum daily temperature hovered around the mid-
teens, or less and relative humidity was 30% or higher. There was minimal precipitation during 
this time, except for 4.5 mm recorded on April 29 and an additional 1.1 mm recorded on April 30; 
records show that both days had 1 cm of snow on the ground.  

Weather Conditions During RWF-015-13 

In Alberta, the FFMC is considered VERY HIGH when it is between 89 and 91, and EXTREME 
when it is 92 or more.2 According to the fire weather index values provided by ESRD (Table 5), 
the FFMC was VERY HIGH on May 5 when RWF-015-13 started. The DMC and the DC, however, 
were both LOW, which reduced the overall fire danger to MODERATE (FWI=9).  

                                                
2 http://esrd.alberta.ca/wildfire/fire-weather/understanding-fire-weather.aspx 
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On the days the fire took its major runs (highlighted in orange in Table 5), the FFMC was 
EXTREME (93 for both) and the DMC had increased to HIGH (30) and VERY HIGH (42). The 
overall fire danger had increased to VERY HIGH (FWI=19, 29).  

Table 5. Fire weather index (FWI) values for RWF-015-13 as provided by ESRD. 

Date FFMC DMC DC ISI BUI FWI 

May 5 90 14 129 5 22 9 

May 6 95 19 136 16 29 23 

May 7 91 22 140 9 31 17 

May 8 91 25 146 7 35 14 

May 9 93 30 152 9 40 19 

May 10 91 32 156 9 43 18 

May 11 93 38 163 12 48 24 

May 12 93 42 170 14 52 29 

May 13 92 45 175 11 55 26 

May 14 79 46 179 2 56 5 

May 15 80 48 183 2 58 6 

May 16 82 49 188 2 60 6 

May 17 85 52 193 3 62 11 

*Fire weather index values not available prior to May 5, 2013.  
 

Table 6 summarizes the weather parameters during the fire. The values in the table were based 
on hourly measurements captured between 08:00 and 22:00. The day the fire started and the two 
days the fire took its major runs are again highlighted in orange.  

By May 4, the maximum temperature reached 20oC and the relative humidity dropped to 17%. On 
May 5, when the fire started, the maximum temperature jumped to 25oC and relative humidity 
dropped further to a low of 11%.  
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Table 6. Daily temperature, relative humidity, and wind speed for RWF-015-13. 

Date 
Max 

Temp 
(oC) 

Relative 
Humidity 

(%) 

Wind 
Speed 
Range 
(km/h) 

Avg 
Wind 

Speed 
(km/h) 

Max 
Wind 
Gust 

(km/h) 

Max 
Wind 
Gust 

Direction 

May 1 9.2 30 6–13 8.7 32 280o 

May 2 15.4 28 6–15 10.1 35 250o 

May 3 14.5 27 2–9 5.5 <30 - 

May 4 19.9 17 2–9 6.1 <30 - 

May 5 25.2 11 2–9 5.8 32 240o 

May 6 26.9 11 4-13 9.2 32 220o 

May 7 16.5 30 2–13 9.2 32 90o 

May 8 20.1 27 2–11 6.3 <30 - 

May 9 23.7 13 4–15 8.5 43 220o 

May 10 16.2 35 6–13 9.8 <30 - 

May 11 24.3 16 2–15 9.6 33 230o 

May 12 23.1 22 2–19 11.8 46 240o 

May 13 16.2 30 2–19 8.7 35 250o 

May 14 10.6 60 2–9 5.3 <30 - 

May 15 15.2 29 2–9 6.5 <30 - 

May 16 12.4 49 2–9 5.4 <30 - 

May 17 15.2 35 2–9 6.1 <30 - 

*Data from Environment Canada’s Nordegg CS weather station. 
 
Apart from a strange wind shift on May 7, the wind gusted almost entirely from the southwest for 
the duration of the fire. Although the daily range of wind speeds and the averages are 
unremarkable, the wind gusts were in excess of 30 km/h and were important driving force behind 
fire RWF-015-13.  

Given the maximum wind speeds recorded by the Environment Canada weather station, it 
appears that the ISI values in Table 5 are underestimated. For example, an FFMC of 90 and an 
ISI of 5 (May 5) suggests a wind speed of less than 5 km/h. However, with wind gusts of 32 km/h, 
the ISI would be closer to 22.   
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FIRE BEHAVIOUR 

Predicted Fire Behaviour 
Fire behaviour predictions generated by ESRD fire behaviour analysts for RWF-015-13 were not 
available prior to May 13. The prediction issued for May 13 called for high rates of spread in open 
grass and slash fuel types; surface fire with intermittent candling, and clumps of trees torching. 
For May 14 and May 15, the predictions called for surface fire with intermittent candling, and 
clumps of trees torching. On May 16 and May 17, the predictions called for smouldering ground 
fire. Firefighters contained the blaze on May 17.  

The fire behaviour predictions from ESRD provided estimates for rate-of-spread rates and for the 
fire intensity classes only for May 15–17; however, I used the Red Book3 and the FWI values in 
Table 5 to create Table 7, which summarizes ROS and fire intensity class for the day the fire 
started and the days of the two major runs.  

As mentioned previously, the ISI values provided may have been underestimated. So the 
predicted ROS and fire intensity class in Table 7 may also be underestimated.  

Table 7. Predicted rate of spread and fire intensity for RWF-015-13. 

Date Fuel 
Type ISI BUI ROS 

(m/min) 

Fire 
Intensity 

Class 

May 5 

O1a 5 22 9 3 

S2 5 22 2 5 

C2 5 22 3 3 

May 9 

O1a 9 40 19 3 

S2 9 40 5 6 

C2 9 40 9 5 

May 12 

O1a 14 52 31 4 

S2 14 52 10 6 

C2 14 52 19 6 

*Fuel type O1a assumes 81-90% cured and 3 t/ha. 

Unfortunately, without estimates of actual ROS and fire intensity, we are unable to make 
comparisons between predicted and actual that might further our understanding of fire behaviour.  

 

                                                
3 Field Guide to the Canadian Forest Fire Behaviour Prediction (FBP) System. Taylor et al. 1997.  
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Observed Fire Behaviour 
ESRD wildfire officers did not provide estimates of actual head fire intensity (HFI), rate of spread 
(ROS), or other fire behaviour characteristics (e.g. spotting or crowning activity) for this report. 
However, our post-fire field observations suggest that overall RWF-015-13 was likely a moderate 
intensity, fast-moving, wind-driven fire. In the areas where the fire took its two major runs, it 
appears that the fire had skipped across the landscape; burning was patchy and depth of burn 
was shallow in many areas (Figure 6). There was very little combustible material in the fuel 
treatments to support a high intensity fire. Figure 7 and 8 shows the fuel treatment areas within 
the fire perimeter. This is not to say that high intensity fire did not occur. On the contrary, we did 
see patches that had evidence of higher fuel loads and high-intensity fire (light grey ash in the 
image foreground of Figure 7).  

Where the fire burned into standing timber, moister conditions slowed fire spread. In-stand wind 
speeds would have also been slower, but higher fuel loads would have increased intensity.  
Surface burning seems to have concentrated in the deep duff around the bases of trees 
(Figure 9). Presumably these areas were slightly drier than surrounding duff layers as trees were 
drawing moisture from their immediate surroundings. Images from the media (Figure 2; Figure 10) 
and our post-fire field observations suggest sporadic torching of trees and groups of trees 
occurred with some regularity. 

 
Figure 6. Sporadic burn patches in the older fuel treatment area of RWF-015-13 taken May 29, 2013. 
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Figure 7. Recent fuel treatment area within RWF-015-13 taken May 29, 2013.  
 

 
Figure 8. Older fuel treatment area within RWF-015-013 taken May 29, 2013. 
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Figure 9. Burned patches in the standing timber area of RWF-015-13 taken May 29, 2013. 

 
Figure 10. Pocket of high fuel load and increased fire intensity taken May 14, 2013 in RWF-015-13. 

Photograph by Ted Rhodes, Calgary Herald 
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Why did RWF-015-13 start on May 5? Looking at the graph in Figure 11, we can see that there 
was a simultaneous increase in temperature and maximum wind speed, and a dramatic drop in 
relative humidity. These conditions persisted into the next day corresponding to the rapid initial 
growth of the fire. When the RWF-015-13 took its first major run (sometime on May 9), we see 
again there was a simultaneous spike in temperature and maximum wind speed, and a 
corresponding drop in relative humidity. And again on the second major run (sometime between 
May 11 and May 12), we see the same pattern.  

 
Figure 11. Summary of weather parameters during RW-015-13.  

 
CONCLUSIONS 

Of the three components of fire behaviour—fuels, weather, and topography—only fuels and 
weather played a role on RWF-015-13. And considering the light fuel loads, weather was by far 
the dominating factor. Surface fuels within and around RWF-015-13 were discontinuous and the 
loads were not exceptional. Our field observations and the data provided by the crew from the 
Alberta Wildland Fuel Inventory Program support this. The higher levels of grass and duff in the 
fuel treatments relative to the standing timber may have contributed to fire spread, but it was the 
dry conditions and high winds that grew the fire and made it difficult for firefighters to contain it. 
Our analysis of the fire behaviour suggests that the major runs occurred because of an increase 
in wind and a simultaneous drop in relative humidity. For RWF-015-13 the perfect weather mix 
was a temperature greater than 20oC, a relative humidity of around 20% or less (i.e. crossover), 
and winds greater than 30 km/h.  

Early season fires in Alberta tend to occur in open, grassy areas because their exposure to wind 
and sun dry their fine fuels quicker than neighbouring stands. However, as the surface fuels in 
standing timber start to dry, the conditions then exist for extreme fire behaviour. Fortunately, there 
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was still enough moisture in the surface fuels within the standing timber surrounding RWF-015-13 
to prevent it from maintaining its momentum once it hit the trees and developing into a continuous 
crown fire.  


