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Abrupt conversion                     Imperata Savanna

Case Case I:I:
Abrupt Abrupt Tropical Tropical Rain Forest ConversionRain Forest Conversion
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Abrupt conversion                     Imperata Savanna,
other land-use

Case Case I:I:
Abrupt Abrupt Tropical Tropical Rain Forest ConversionRain Forest Conversion

GrossGross Carbon Release PulsesCarbon Release Pulses



Return Return intervalsintervals of interof inter--annualannual
extremes:extremes:
Response of ENSO to global Response of ENSO to global 
warmingwarming??



El Niño: Desiccation of the equatorial 
rain forest

Increase of mortality and available
fuels;  change of microclimate



Case Case II:II:
Forest degradation Forest degradation 

by multiple fire eventsby multiple fire events
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Successive degradation               Imperata Savanna

Case Case II:II:
Tropical Tropical Rain Forest Rain Forest DegradatDegradationion

GrossGross Carbon Release PulsesCarbon Release Pulses



Penetration of wildfires Penetration of wildfires 
into into drained drained & & desiccateddesiccated
peatpeat--swamp biomesswamp biomes

Case Case III:III:
Tropical Peat Swamp Tropical Peat Swamp Forest Forest DegradatDegradationion



Initial Initial fire fire and and 
wood harvestingwood harvesting, , 
followed by degradationfollowed by degradation



Drainage                                     Drainage                                     Flammable wetlandsFlammable wetlands

CaseCase III:III:
Tropical Peat Swamp Tropical Peat Swamp Forest Forest DegradatDegradationion

GrossGross Carbon Release PulsesCarbon Release Pulses
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CaseCase IV:IV:
Tropical Monsoon Tropical Monsoon / / Dry Dry Forest Forest DegradatDegradationion



CaseCase IV:IV:
Tropical Monsoon Tropical Monsoon / / Dry Dry Forest Forest DegradatDegradationion



Degradation                                  Open WoodlandDegradation                                  Open Woodland

CaseCase IV:IV:
Tropical Monsoon Tropical Monsoon Forest Forest DegradatDegradationion

GrossGross Carbon Release PulsesCarbon Release Pulses
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CaseCase V:V:
Tropical Subtropical Mountain Tropical Subtropical Mountain Forest Forest 

DegradatDegradationion



OvercuttingOvercutting, , grazinggrazing,                    ,                    DegradationDegradation
tramplingtrampling, , firefire

CaseCase V:V:
Tropical Subtropical Mountain Tropical Subtropical Mountain Forest Forest 

GrossGross Carbon Release PulsesCarbon Release Pulses
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CaseCase VI:VI:
Tropical TreeTropical Tree--BrushBrush--Grass Grass SavannasSavannas
FragmentedFragmented, , DepletedDepleted, , OverpopulatedOverpopulated



CaseCase VI:VI:
Tropical TreeTropical Tree--BrushBrush--Grass Grass SavannasSavannas
FragmentedFragmented, , DepletedDepleted, , OverpopulatedOverpopulated

Competitive utilization Competitive utilization of of phytomassphytomass



Export                                          Export                                          low fuel loadslow fuel loads,,
of of PhytomassPhytomass do do notnot carry carry firefire

CaseCase VI:VI:
TreeTree--BrushBrush--Grass Grass Savannas Overpopulated Savannas Overpopulated 

GrossGross Carbon Release PulsesCarbon Release Pulses
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CaseCase VII:VII:
TreeTree--BrushBrush--Grass Grass Savannas DepopulatedSavannas Depopulated

(AIDS (AIDS ScenarioScenario), ), partially fragmentedpartially fragmented, , 

Increase Increase of total and of total and available available 
fuel loads resulting fuel loads resulting in rein re--
establishment establishment of of fire regimes fire regimes 
and and vegetation mosaicsvegetation mosaics



Recovery of
fire regimes

CaseCase VII:VII:
Depopulated SavannasDepopulated Savannas (AIDS (AIDS ScenarioScenario))

GrossGross Carbon Release PulsesCarbon Release Pulses
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CaseCase VIII:VIII:
Baltic Baltic RegionRegion

Densely PopulatedDensely Populated Industrial CountriesIndustrial Countries

Successful fire protection, Successful fire protection, 
increase of forested land areaincrease of forested land area



CaseCase VIII:VIII:
BalticBaltic Region Region 

Densely PopulatedDensely Populated Industrial CountriesIndustrial Countries

Restoration Restoration of of cultural fire regimescultural fire regimes



Eero Järnefelt 1873
Raatajat rahanalaiset
Ateneum, Helsinki



Successful wildfire
protection, prescribed fire

CaseCase VIII:VIII:
BalticBaltic RegionRegion

GrossGross Carbon Release PulsesCarbon Release Pulses

0

0 ,5

1

1 ,5

2

2 ,5

3

3 ,5

4

4 ,5

1 9 9 0 1 9 9 5 2 0 0 0 2 0 0 5 2 0 1 0 2 0 1 5 2 0 2 0 2 0 2 5 2 0 3 0 2 0 3 5

ye a r



CaseCase IX:IX:
MediterraneanMediterranean BasinBasin

Dynamic History Dynamic History and and Fire Fire RegimesRegimes



CaseCase IX:IX:
MediterraneanMediterranean BasinBasin

Intensive Intensive utilization utilization and and 
depletiondepletion of of vegetationvegetation
resources resources ..........

... ... followed by rural exodusfollowed by rural exodus



Increase of wildfire
occurrence and severity

CaseCase IX:IX:
Mediterranean BasinMediterranean Basin

GrossGross Carbon Release PulsesCarbon Release Pulses
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Changed fire regimes and 
fuel complexes

CaseCase X:X:
Temperate Temperate North AmericaNorth America



CaseCase X:X:
Temperate Temperate North AmericaNorth America

GrossGross Carbon Release PulsesCarbon Release Pulses
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Successful wildfire
protection, prescribed fire

CaseCase X:X:
Temperate Temperate North AmericaNorth America

GrossGross Carbon Release PulsesCarbon Release Pulses
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Consequence of non-sustainable forest 
management and economic collapse:
resulting in restructuring of the rural society
and fire regimes

CaseCase XI:XI:
TemperateTemperate--Boreal Boreal Transition Transition -- AsiaAsia



CaseCase XI:XI:
TemperateTemperate--Boreal Boreal Transition Transition -- AsiaAsia
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Escalating destruction of
montane-boreal forests

CaseCase XI:XI:
TemperateTemperate--Boreal Boreal Transition Transition -- AsiaAsia

GrossGross Carbon Release PulsesCarbon Release Pulses
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Potential Effect of Potential Effect of 
Climate Change on Climate Change on 
Fire Hazard in the Fire Hazard in the 
Boreal Zone Boreal Zone –– the the 
Canadian Climate Canadian Climate 
Center GCMCenter GCM

Historic Fire WeatherHistoric Fire Weather CCC  2 x COCCC  2 x CO22

CaseCase XII:XII:
Boreal Boreal ForestsForests



ModerateModerate ddrynessryness::
LowLow--intensity surface firesintensity surface fires
((beneficialbeneficial))



ExtremeExtreme ddrynessryness::
HighHigh--intensity crown firesintensity crown fires
((destructivedestructive))



Escalating replacement
of boreal forests

CaseCase XII:XII:
Boreal Boreal ForestsForests

GrossGross Carbon Release PulsesCarbon Release Pulses
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Global Global Fire ModellingFire Modelling

Quo Quo vadis vadis ??


