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Three USAID-funded research proposals for CIFOR-ICRAF between 2018-2020

1. Forest Landscape Restoration
Beyond hectare-based targets: overcoming key barriers for effective 
implementation Dr. Manuel R. Guariguata m.guariguata@cgiar.org

2. Fire in the tropics: Understanding, foreseeing and acting on future fire danger 
in tropical landscapes Dr. Rosa Roman-Cuesta

3. Supporting fire management with a focus on the dry tropics: mainstreaming 
fire management into landscape decisions and NDCs Dr. Rosa Roman-Cuesta (r.roman-

cuesta@cgiar.org; rosa.roman@wur.nl)

Background of this Webinar
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MODIS response team

Monthly distribution of global fires as detected by satellite data 2000-2019

Fire is currently present in most ecosystems in the planet



Australian fires 2019



Indonesia 2019



Alaska and Canada 2019



Brazil 2019



Are these fires ‘normal’ ? Fire regimes vs Fire trends

Fire disturbances: the importance of scale

30 rule

source

Fire regimes
✓ Frequency
✓ Intensity
✓ Severity
✓ Size
✓ Season

Fire risk =ignition Fire danger = spread



Locating the hotspots of fire activity in the tropics: Fire density and increasing 
fire trends (1998-2015) 

Andela et al. 2017 (Science)



Locating the hotspots of fire activity in the tropics: Fire density and increasing 
fire trends (2001-2016) 
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Roman-Cuesta et al. unpublished



Probabilities estimated as number of model projecting changing for each intervals.

Change computed as difference between scenarios and historical period.

Scenarios: rcp45 (moderate emission) and rcp45 (intense)

Historical period: 1981-2005

Future projections estimated for the following periods:

P1: 2025-2045 / P2: 2050-2074 / P3: 2075-2099

Average Burned Area Change Probability in 2021-2045 
based on empirically estimated precipitation linear control (RCP4.5, CMIP5)

Historical period: 1981-2005

Probability=percent of models that agree on change

Dry ecosystems

Roman-Cuesta et al. unpublished



0.17

-0.06

Max Temp trend

Are increasing fire trends driven by climate?



Climate-induced increases in global wildfire danger (1979-2013) 

Climate-induced variations in global wildfire danger from 1979 to 2013

Increased trend in 
number of days 
with burnable 
conditions

Increased frequency
in the number of 
Fire seasons larger 
than normal

Cerrado
Chaco

Eastern 
Miombo

Indochina
Dry forests

Jolly et al. 2015 (Nat. Commn)



Cerrado and soya for EU livestock

Human driven fires in the Cerrado: agro-commodity expansion



Source: Casey RyanSource: Anja Hoffmann
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Cerrado and Miombo ecosystems



Brazil
Argentina
Bolivia
Paraguay

Angola
Zambia
Botswana
Mozambique

Cambodia
Laos
Viet Nam
Thailand

Cerrado, Chaco
Chiquitania

African Miombo

Indochina’s dryforests

Selected countries for mainstreaming fire management into landscape planning 
and NDCs





Roraima severe 
fires early in the 
year

TransAmazonian
Highway fires

Cerrado fires 
Peaked in Sep
Oct Nov (SON)

Arc of Deforestation
fires

2019 burned area 
Standardized anomalies

(2001-2019)
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Griscom et al. 2017 (PNAS)

Griscom et al. 2017 (PNAS)

Griscom et al. 2020 (Phil. Trans. R. Soc)

Fire management as a Natural Climate Solution

Mitigation potential 
with safeguards 

(2017-2030)

ca. 250 Tg CO2e/year
ca. 70 Tg CO2e/year 
in Africa only

ca. 89 Tg CO2e/year 
for tropical Savannas
(Lipsett-Moore et al. 2018)



Estimating fire emissions: 2019 Refinement of the 2006 IPCC AFOLU Guidelines
https://www.ipcc-nggip.iges.or.jp/public/2019rf/pdf/4_Volume4/19R_V4_Ch02_Generic%20Methods.pdf

Lfire= Fire emissions (Mg.ha-1.yr-1 CO2eq)--------------------GHG (CO2) + CH4 +N2O

Non-woody vegetation (savannas, woodlands with grassland-led fires)
• CO2 carbon neutral (CO2 emitted is absorbed by postfire growth)
• CH4, N2O

A = Burnt Area (ha)  Only variable needed for Tier 1 reporting of GHG

Mb = Fuel mass available for combustion (Mg.ha-1) (biomass, -ground litter, 

dead wood-) (Default values, Tier 1)

Cf = Combustion Factor, dimensionless (Default values, Tier 1)

Gef = Emission Factor (g.kg-1) of dry matter burnt (Default values, Tier 1)



C



Emission Abatement: IFM to reduce fire emissions

Fire prevention, post-fire restoration

• Fire banning (reduce ignition sources) (agriculture, forests, grasslands fire, etc)

• Fuel management (fuel reduction before fire season) (e.g. herbivory) 

• Changing landscape configuration (managing fuel distribution and flammability)

• Prescribed burning (shifting ignition sources, altering fuel properties (loads, 

distribution, flammability) towards EARLY DRY SEASON from LATE DRY SEASON 
fire

Fire suppression

• Fire suppression policies, fire fighting equipment (e.g aerial support)

• Fire fighting techniques (e.g use of counter-fire)

Reduce

Area burnt (A)
Fuel loads (Mb)

Fuel flammability----Emission factors (Gef) 



Shift from Late_Dry Season towards Early_Dry Season  
Change in A, Mb, Gef

Fire Emission Abatement: Prescribed burning
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IFM-Prescribed burning Without IFM-Prescribed burning

Starting
conditions

Ignition shift
towards EDS

Reduced fire in
severely dry years

Source: Jonas Franke



Fire Emission Abatement: mitigation targets and carbon markets

Fire 
Emissions 

NDC
reporting

National
GHG Inventory

Fire Emission 
Forests

FREL

REDD+
Forest 

degradation

Fire Emission in 
Forests or savannas

Registry

Voluntary 
Carbon 
Market

Fire Emission
(e.g. savannas)

National Registry

Regulated
national
carbon 

markets

VM0029: Methodology for Avoided Forest 
Degradation through Fire Management
(Eastern Miombo) (1)

Australia’s emissions 
trading scheme 
(Savanna fire) (3,4)

VM0032 Methodology for the Adoption of  Sustainable 
Grasslands through Adjustment of Fire and Grazing, v1.0 
(grassland soil conservation) (2)

(1,2) https://verra.org/methodologies/

(3)https://www.legislation.gov.au/Details/F2018L00560/Expl
anatory%20Statement/Text
(4)https://collections.unu.edu/eserv/UNU:5605/indigenous_fi
re_management.pdf

VCS methodology
National standard

Carbon Farming
initiative
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Enabling factors for IFM and transferring lessons learnt to other 
parts of the world
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