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Last year in Chile:
An overview of
INPE´s Fire Program

Some key characteristics of INPE´s Fire Program:

- Result of a continuous evolution of satellite
monitoring of fire pixels since the late 1980s.

- Adapted to new IT techniques every 5 years.

- Developed with the users, for the users.

- It´s a local/regional operational system
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Our new portal 

www.inpe.br/queimadas



Constant 
increase 
of users 
with 
situation 
rooms, at 
state and 
city level



CIMAN - a recent special

product suited for a 

federal initiative that

integrates many different

regional agencies .

Two-way communications 

was a key innovation.



Fire pixels from 10 satellites
in the last 48  hours

Only AQUA-
MODIS pixels

Only AQUA-
MODIS pixels



Weather and
climate explain
99.9% of the fire
detections
(Nov/22/2017 
image)



The new INPE Fire Portal 
resulted in larger (and
increasing) numbers of users.



2017 was a difficult year for South America, with record numbers for many Brazilian states. 
The Picture for September/2017, with a smoke pall with millions of km2.



20017 was a difficul year for the country in 
general numbers.

Individual states show specific patterns



Product example: Fire pixels by country detected since September/01/2017. Only AQUA_MODIS early
afternoon data.



Product example: Fire pixels detected by sateellite since September/01/2017.
Note that VIIRS_375m detects more than 6 times fire pixels compapred to MODIS_AQUA.



2017 was a difficult year in Brazil, with significant economic losses for the private sector and
widespread environmental damages.



2007 was a difficult year in brazil with many conservation units were hit by criminal fires, as 
the Chapada dos Veadeiros National Park, GO. (Total burned area increased to ~64k hectares)



2017 was a difficult year in Brazil. A fire front of ~20k in West Bahia advancing uncontrolled.



2017 was a difficult year in Brazil. The forests of the Xingu indian territory, MT, was once
more hit by large uncontrolled fires



Change to animation of the fires at Araguaia National Park, which burned over 400,000 ha

http://queimadas.cptec.inpe.br/~rqueimadas/ExemplosValidacao/2017_exemplosvalida_IN
PE_Queimadas/20170927_Animacao_PN_Araguaia.mp4



ONS-The Controller of Electric Power Distribution in Brazil is one of the main users of the INPE Fire System. Vegetation
fires are the #1 cause of Power blackouts in the country. Contractual clauses with penalties for delays in the data!



Examples of applications of the INPE fire monitoring data: close cooperation with enforcement agencies.
Millions of US$ in fines for ilegal burnings. Absolutely no room for bad data!



Examples showing the use of the satellite INPE data in fire management policies and by the press in general to
report the situation in diferente states. The anual average is of two diferente articles /day in the press.



Other creative applications
of the fire monitoring data: 

Criteria for fiscal incentives
to provinces and counties
that reduce the number of
fire pixels;
Sustainable Development
Indicator.



Comparing
INPE´s fire risk
product with
GFEWS and
Copernicus for 
yesterday, 
Nov/21/2017.

Note the fire
pixels locations.

This is the
reason
why we
developed
our own
method & 
system.



Comparing INPE´s fire
risk product with GFEWS 
and Copernicus for 
yesterday, Nov/21/2017.

Note the fire pixels 
locations.

This is the
reason
why we
developed
our own
method & 
system.



Skill of INPE´s Fire Risk Product:
> 97% of fire pixels in areas of high risk.

(constant online evaluation for 5 
regions of the country, any period of
time)



A relevant improvement will come with the use of the recently released MAPBIOMAS-2, an
anual product of vegetation cover for Brazil with Landsat 30m resolution !!!



Product example: temporal 
sequence of fire pixel detections for 
the Sate of Mato Grosso, Brazil. 
AQUA/MODIS early afternoon
images.

July/15/20117: State decree
forbiding the burning of vegetation, 
in the State of Mato Grosso. 

October/15: end of the
“prohibition” period.

Obvious question: was the
burning prohibition
decree effective?



Burned Area product
with Landsat 30m 
resolution imagery.

V.0 ready for the 113 
scenes covering
Cerrado/Savanna
biome, 2001-2017.

Uses pairs of
consecutive images
and automatically
produces BA 
identification and
analysis.



The applications allows the analysis of burned area and fire pixels.
Possible cases: large scars with many fire pixels; large scars with few fipre pixels; small
scars and no fire pixels; small scars with fire pixels outside the scar.





How to fill in the gaps between usable Landsat images?
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Typical correlation between Burned Area and Fire Pixels



The solution to quantify the burned area: (to locate them is another matter!)

use correlation equations specific for each Landsat scene and for each year. 

Blue colums = measured BA; Gray columns = interpolated BA; Red line = 
TERRA+AQUA Fire pixels



Example of the potential use of burned area products to estimate fire impacts in protected and natural areas, up to
40 years



What´s coming next - to be launched
December/2017

A new INPE internet Platform for disaster
management tailored for vegetation fires with
decision capabilities defined by each user.



Training courses already given for 
dozens of potential users in Brazil.
Official delivery: December/15/2017.



“National and regional policy efforts
to mitigate wildlife-related hazards
would greatly benefit from focusing
on reducing the human expansion
of the niche”

As a last point, some thoughts about people & vegetation/forest fires





In Portugal, Europe, humans are are as crazy as in the USA: a new fire every 5 minutes !



... A Human mental disaster ...



Be prepared for the most
unexpected causes of fires ...



http://gofc-fire.umd.edu/meeting/static/GOFC_Fire_IT_2016/index.php

Objectives:

The GOFC-GOLD-Fire Mapping and Monitoring Theme is aimed at refining and articulating the international 

observation requirements and making the best possible use of fire products from the existing and future satellite 

observing systems, for fire management, policy decision-making and global change research.

GOFC-GOLD is promoting self-organized regional networks of data users, data brokers and providers, where 

closer linkages and collaborations are established with emphasis on an improved understanding of user 

requirements and product quality. GOFC-GOLD-Fire is pursuing, in a joint effort with the Committee on Earth 

Observing Satellites (CEOS) Working Group on Calibration and Validation (WGCV) Land Product Validation 

(LPV) subgroup, the coordinated validation of fire products by standardized protocols.

• Active fires and burnt area characterization from polar and geostationary satellite data;
• Calibration and validation of satellite fire products;
• Global geostationary network and fire products;
• Fire observations from new satellite instruments – algorithms and refinements;
• Fire radiative energy products from polar and geostationary data;
• Global fire early warning system;
• Fire management with focus on reducing emissions from deforestation and forest degradation activities;
• Satellite fire data outreach, dissemination and activities –requirements and challenges.

Concluding - Common points between GOFC-GOLD-FIRE & INPE´s Fire Program:



Plans at INPE´s Queimadas Program
2017 – Field validation with UMD and Brazilian isntitutions
2017 – Inclusion of METOP-B/Europe & GOES-16 satélites for active fire detection.

2017 – Operational Burned Area products with low (~1km) and médium (~30m) resolution,
Version1.0 with database access.  (support from MMA Brazil, GIZ-Germany, and FAPESP)

2017 – New inteligent platform for monitoring and decision making with TERRA-MA2-Q
(INPE-DPI) V. 1.0, answering MMA guidelines. (support: MMA, W-Bank and DEFRA-UK)

2017-18 – Improvement of special products, e.g. CIMAN (Min. Integration) e SISAM (Min.Health)

2018 – Adapt MODIS 01km Burned Area product to VIIRS.

2018 – 30-m Burned area products – Operational version; inclusion of Sentinel imagery

2018 – Inclusion of JPPS and BIROS´s/DLR satelite for active fire detection.

2018 – Burned Area products with 300 m resolution from PROBA-V e VIIRS.

(support from CNPq-Ciência s/Fronteira with ISA-Lisboa-Portugal, and FAPESP)

2018-19 – Imrovement of the Fire Risk products.
(support from MCTI, World Bank and FIP)

2018 – Integration to INPE´s PRODES, DEGRAD, DETEX, TerraClass/Amazon, etc.

2018-??  – New satélites (GOES-R, JPSS, TET etc)  and Technologies for active fire and burned
area detection/mapping, etc...



Thanks for the opportunity and support,
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