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Background

Vegetation and peat fires contribute substantially to global emissions of greenhouse gases (GHG). Improving the management of fires in frequently
burning ecosystems can help to reduce GHG emissions and thus contribute to mitigation of climate change. In order to implement, monitor and
document success in fire management, timely and accurate data on fire extent and impact, as well as weather and burning conditions is needed.

Key features of the firemaps.net web platform presented here are: Near real time monitoring of fire activity and carbon fluxes, weekly updated burned
areas, daily analysis and forecast of relevant weather parameters, long time series of fire emissions to calculate baselines, fire risk and vulnerability maps
and tools to monitor success of fire management planning and implementation.

< C @ DA & htt firemaps.net/firemaps-dashboard LU B 4 1 define ggplot aes —> vy &N o@D 3 =

Monitoring i

firemaps.net dashboard
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* Carbon emissions (kg/s) Current carbon emissions
— DectDate — C_emissions Carbon emissions are estimated from the Q
heat release of the fires observed by the .
Meteosat satellite every 15 minutes. Emisslons

- Active fire detections and carbon emissions

« to get a closer view, you can limit the
diplayed time interval with the time range mj
selector at the bottom of the chart

- Forecast fire weather information (Canadian Fire " .
Weather Index and sub indices) )

- Burned areas from Sentinel-2 and Landsat, T el L i Ll 8
updated weekly (fig. 2)

Date (narrow date range using range selector)

Fig. 1 firemaps.net dashboard: near real time 15-min carbon emission rate derived from Meteosat FRP Fig. 2 firemaps.net burned area map derived from Sentinel 2 data, updated every 5 days
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Select grouping
® after year
after fire season

Analysis
- Multi-year burned area time series derived from o "° - » o00 o W -._ )
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- Fire radiative power (FRP) from MODIS is used to =} = SRR EERS S e L -
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derive time series of fuel consumption and
greenhouse gas emissions to establish a fire

B N2 B CHL B CO O coe

GWP_GAS 2010 20M 2012 2013 2014 2015 2016 2017 2018

coz2 3469 4031 2058 5973 4026 4549 3020 4740 4883

co 428 608 365 737 496 961 484 584 602

° ° ° CH4 12 139 95 192 130 147 127 153 157
baseline for an area of interest (fig. 3 and 4
O O Total 4137 5882 3528 7124 4801 5425 4685 5653 5824

Std. Err (+/-) 492 582 303 667 424 383 534 648 500

-  Burned areas are intersected with land cover to

Fig. 3 Yearly fuel consumption map for the Brazilian Cerrado derived from burned area and MODIS

p rOV| d e re pO rtl ng‘ rea dy a N a IyS | S a N d C h a I’tS . FRP. The timeline in the lower part of the screen enables swift navigation in time. Fig. 4 firemaps.net statistics dashboard: timeline of fire emissions for Comoé National Park, Céte D’lvoire.

Fire emissions are expressed as global warming potentials (CO2 equivalents)
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Prescribed burning to control fuel loads is a vital 7. . . DR 4y~ ¢ o e/ | A
part of fire management. F e ¥ | 3
- Within the German-Brazilian Cerrado Jalapao B %2014 1B m 2015 o, 2016 =
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from early to late season burning (fig. 5) = = E = b = .
- This resulted in a shift in patterns of fire - el

I . . . o Fig. 6 Management fires implemented in Comoé National Park, Cote D’lvoire. The

I N f| re aDns net 3 Web based tOOI su OrtS Month (2014) Jan Feb M pr M Jun U Ave St Okt fov Des pan feb A Apr e (53'16)'““9 e o How ez ignitions are documented in firemaps.net using an online tool.
- m - : — e
p - ) p p T [#eor ico e mnao] o2 Wco ~ i miveo] Management fires can then be evaluated against the management objectives specified in
a management plan which is also stored in firemaps.net.

1 1 1 Fig. 5 Ti ies of fi lity (ab d thl h issi bel for Estacion Ecologi
d OCU m e ntat | O n Of m a n age m e nt fl reS (flg. 6) . € Me series ot ire §easona I. v (above) an mon y sTeen ou§e gas emissions (below) . or &5 ac':lon C.O oica : Also fire intensities of management fires can be estimated using a fire model (see below).

de Serra Geral do Tocantins, Brazlian Cerrado. Using management fires, the late season dominated fire regime could be shifted
Towards an early season fire regime. Emission patterns shifted accordingly.
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Modeling 2

- We use the Canadian Forest Fire Behaviour o %?
Prediction System (CFFBPS) to forecast fire ‘
behaviour from weather and fuel information

- Automation of modelling using the Prometheus -
fire growth simulator enables fire spread -
modelling over large areas based on observed *

fires or as a planning tool for management fires - B8 & NS,

W Fire Model

Fire intensity

Emissions Ignitions (firefronts)

Output: fire perimeter
Fuel Type: New Deciduous Forest
(based on Leafless Aspen Type)
Parameter: Custom from ISI-ROS
regression tuned for faster spread
a:5/b:0.0001/c:0.2

Fire Risk and Management

o
. Fire intensity «
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Fire Risk and Fire Behaviour
1000.0 kWim

5 KL o S - | e Landsat 8: 15.02.2016 03:43:29
. . -l e TR , ; o e o) " N e 8 e e Fig. 8: Since no suitable fuel model was available for Dry Dipterocarp forests in
- A |OCa I Iy Cd I | b ratEd fuel type Wwas d Efl nEd fO I d ry ' ' | T . ] T Thailand, an existing fuel model in Prometheus was used and adapted to local
. . . . Fig. 7: The Prometheus fire growth model is based on the Canadian Forest Fire Behaviour Prediction system. conditions using data from fire experiments and remote sensing derived fire spread
Dl pte rOca rp fO re StS | n Th a | Ia n d (flg, 8) . Here it is driven by automated processing of Sentinel 2 derived fire fronts, fire weather from weather forecasts analysis. The red lines in the above image are fire fronts identified in a Landsat image,
and a fuel map derived from land cover information. Location: Comoé Park, Cote d'lvoire, 2017-12-19. the green lines show the location of the fire fronts in observed by S-NPP VIIRS.

VerificatiOn Site 1-2: Head Fire Intensity (HFI) Funding:

- Field experiments were implemented to assess S R <
fuel consumption and fire intensity in Comoé . - - -
National Park, Céte d'lvoire with the support of £
the Nat|0na| park admInIStratlon (OIPR) (flg 9) ’ Model with field ~ Model with ~ Observed (FC  Observed (FC glziz]”mt”ll(“')th s
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m poles over the fire, and rate of spread was Shes 3 and 4 FRP (Wi Site 2-3: Head Fire Intensity (HFI) Awards:

derived from fire travel time (fig. 9 bottom).

0 Fuel consumption:
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overestimates fire intensity by about 40% due to = Wimer SRR
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@7_ M - B o —dﬂ Method Thymstra et al. (2010): Development and Structure of Prometheus:

- F u rt h e r eX p e ri m e ntS a re n e e d e d to d eve I O p a = Date (nartow date range USing range selecton — the Canadian Wildland Fire Growth Simulation Model, Information

Report NOR-X-417, Canadian Forest Service
Fig. 9 field experiment: top: image of experimental fire with pole mounted radiometers Fig. 10 field experiment: charts of modelled and observed head fire Van Wagner et al. (1992): Development and Structure of the

I Oca I Iy Ca I | b rate d fl re | nte N S |ty m Od e I . indicating distance between radiometers. intensities at the two experimental sites in Comoé National Park. Canadian Forest Fire Behavior Prediction System, Information

] . ) . .. . ] Report ST-X-, Canadian Forest Service
bottom: chart of radiometer derived FRP against time, indicating fuel consumption under Wang et al. (2017). cffdrs: An R package for the Canadian Forest Fire

the radiometers derived from FRP and determination of fire travel time Danger Rating System. Ecological Processes, 6(1), 5



