
Correlation between wildfire Correlation between wildfire 
statistical data, weather and climatestatistical data, weather and climate
Michel L. BERNARD and Louis G. BERNARD

Bar Harbor, October 2007

Copyright 2007, Nancy Alfred Persily, npersily@rcn.com



SummarySummary

Introduction
Wildfire and Climatic Parameters
› Wildfires and Precipitation
› Wildfires and Temperatures

Wildfire and Climate
› Wildfires in North-western Ontario
› Wildfires in the Languedoc-Roussillon Area
› A Concept of Climatologic Chart

Conclusion
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IntroductionIntroduction

Wildfires study on a statistical point of 
view
› Intrinsic factors 
› Extrinsic factors
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Wildfire and Climatic Wildfire and Climatic 
ParametersParameters

* Study done on lightning ignited fires *

Wildfires and precipitation
› Wildfires in North-Western Ontario

Fire count
Data analyzed for UMT:15 region
Representation of Log(N) as a function of P

Result: the variation of fire occurrence is a linear 
increasing or decreasing function of precipitation
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Wildfire and Climatic Wildfire and Climatic 
ParametersParameters
Wildfires and precipitation

Log N = 1.019 + 0.0622P For dry and cold period
N = 10.44 e +0.143P

Log N = 2.739 - 0.2517P For humid and warm period
N = 548 e –0.579P
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Wildfire and Climatic Wildfire and Climatic 
ParametersParameters
Wildfires and precipitation
› Languedoc-Roussillon region

Log N = 2.8961 - 0.0047P For dry and warm period

› Alicante region 
Log N = 1.537 - 0.029P For dry and warm period

› Wildfires in West Var
Log N = 1.1716 - 0.0125P For dry and warm period

On a yearly base:
Log N annual = 2.90 – 0.000365P annual : R2 = 0.98
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Wildfire and Climatic Wildfire and Climatic 
ParametersParameters
Wildfires and precipitation
› Interpretation of the results

- dynamics of water in the ecosystem 

- Rambal: Y = 25.7 * e–0.006 * x         R2 = 0.963
Y : Water uptake
X : Precipitation

- Photosynthetic activity production of fire sensible biomass.
- Focus on vegetation production period 
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Wildfire and Climatic Wildfire and Climatic 
ParametersParameters

* Approach with chemical kinetics laws *

Wildfires and temperature
› Reaction speed = k e –E/(R.T)

› Possible dependences of fire occurrence to 
Arrhenius factor E/(R.T)

› North-Western Ontario
2 Arrhenius plots

Log N = 49.52 – 14,122 / T   : Warmest Period
E act = 271.5 KJ/mol.           : 439.3 nm (Chlorophyll A)

Log N = 72.164 – 20421 / T  : Coldest period
E act = 392    KJ/mol.           : 303.8 nm (U.V.B.)
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Wildfire and Climatic Wildfire and Climatic 
ParametersParameters
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Wildfire and Climatic Wildfire and Climatic 
ParametersParameters
Wildfires and temperature

Only old top parts of vegetation 
at rest old top parts

Growing period:
New biomass 

Photosynthesis production 
(PAR)

Lightening
fires

Rate of global processes (N) controlled by rate of the biomass production

Warmest period

Vegetation at rest:
(before or after 
growing period)

Lightening fires

Rate of global processes (N) controlled by U.V. flux
(cf climatologic theory of wildland fires, Bernard, 1998, 1999, 2000, 2004, 2005)

Coldest period
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Wildfire and Climatic Wildfire and Climatic 
ParametersParameters
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Wildfire and Climatic Wildfire and Climatic 
ParametersParameters
Wildland fires in Yellowstone National Park

For the human caused fires, the Arrhenius law 
is verified for both annual occurrences and 
area burnt criterion (for Class 3 fires)
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Wildfire and ClimateWildfire and Climate

During the vegetation period occurrence 
of fires is a function of variable P and T.

(1) Log N = a + b * P
(2) Log N = c – d / T

After identification:
P = (c–a) / b + d / (b *T)

(3) P = A + B / T 
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Wildfire and ClimateWildfire and Climate

Wildfires in North-Western Ontario
(1’) Log N = 1.019 + 0.0622P
(2’) Log N = 49.5 – 14,122 / T

By identification, we get:
(3’) P = 780 + 0.227 *106 / T

› meteorological data from Sioux Lookout 
station in Ontario

P = 3,607 – 1.044* 106 / T (R2 = 1)
Correlation between P and 1/T
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Wildfire and ClimateWildfire and Climate

Wildfires in Languedoc-Roussillon area
(1’’) Log N = 2.896 – 0.0047 P
(2’’) Log N = 22.034 + 5,797 /T

By identification, we get:
(3’) P = –4,071.91 + 1.234 *106 / T

› meteorological data from Montpellier station 
in Languedoc-Roussillon 

P = –3,932.7 + 1.00* 106 / T (R2 = 0.9995)
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Wildfire and ClimateWildfire and Climate

A concept of climatologic chart
Bernard and Nimour 2004
more useful than historic representations of 
climate characteristics
perceive any possible climate changes
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ConclusionConclusion

Correlation between Wildfires and 
climatic parameters
New climatologic chart (refer to poster 8)
My father contact information:

ml-bernard@numericable.fr
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THE ENDTHE END
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