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Objectives

« By the end of this section, attendees will be able to identity Earth observations and
access webtools to:

— Observe historical and near real time fires (location and burned areaq).
— Assess pre-fire weather conditions conducive for fires.
— Examine pre- and post-fire vegetation cover.

NASA ARSET — Overview of Earth Observations for Societal Benefit



Outline

* A brief overview of fires: detection and risk assessment

« Demonstrations — monitoring near-real time and historical fires using:
— NASA Worldview
— Fire Information for Resource Management System (FIRMS)

Monitor pre- and post-fire environmental conditions and vegetation using
— Climate Engine

 Exercises: NASA Worldview — Monitor fires and smoke

Climate Engine — Examine pre-fire weather condifions, pre- and post-fire
vegetation cover

NASA ARSET — Overview of Earth Observations for Societal Benefit 22 ‘


https://worldview.earthdata.nasa.gov/
https://firms.modaps.eosdis.nasa.gov/
https://www.climateengine.org/

Quick Fire Facts

.

« Most natural fires occur in Data Relevant for Fire Risk Assessment
dry and warm conditions.

* Precipitation
« Both weather and climate

. . S « Surface Temperatures
condifions iImpact fire risk.

 Soil Moisture

« Vegetation: cover and type . Vegetation Fuel
(trees, shrubs, grasses, dead
leaves), density, and height
provide fuel for fires. « Humidity

« Winds
h NASA ARSET — Overview of Earth Observations for Societal Benefit

« Topography




Types of Fires

Forest Fires Agricultural Fires Waste Burning Fires

NASA ARSET — Overview of Earth Observations for Societal Benefit



https://www.nationalreview.com/photos/california-wildfires-2024/
https://cfaes.osu.edu/news/articles/ohio-state-experts-warn-increased-combine-fire-risk-amid-record-drought
https://cfaes.osu.edu/news/articles/ohio-state-experts-warn-increased-combine-fire-risk-amid-record-drought
https://www.intelligentliving.co/burning-plastic-waste-adding-to-air-pollution-in-india/

Fire Detection from Satellites

Satellites and Sensors

Himawari-
vii ggénr W(‘f..ﬁf“
N.\A%?JE VIIRS-N20 e xoﬁf’?&r-z
2017 2018 (ABI) 2018 (AMI)

2002
MODIS- e
Tera |4 2014 (AB) ‘ -

Global Coverage, typically twice per 24 hours Regional Coverage, minutes to hours

LEO - Low Earth Orbit
GEO - Geostationary
ABI - Advanced Baseline Imager

NASA ARSET — Overview of Earth Observations for Societal Benefit

Fire Detection Algorithms

Examine thermal anomalies from
satellite images to detect active
fires.

Use Brightness Temperature
(Reflectance) threshold values to
identify potential pixels with fires.

Smoke and light (night) detection
help locate fires.



True Color Image (or RGB) for Visible Smoke

Red Green Blue
671-nanometer band 551-nanometer band  443-nanometer band

A MODIS “true color image” uses visible
wavelength bands 1, 4, & 3.

R=0.66 um

B=0.47 um

Orbit Overlaps

A VIIRS “true color image” uses visible
wavelength bands |1, M4, & M3.

R =0.640 um

B =0.488 um

B

T NASA’s Applied Remote Sensing Training Program
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Fire Cases

« California Bridge Fire

» September 2024

Democratic Republic of Congo August — September 2024

€ > 0 %
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California Bridge Fire

Bridge Fire Information

99% Contained 55,126 Acres 2 Counties: Los Angeles, San Bernardino

Not a CAL FIRE Incident. Updates will be made as they become available.

NASA Worldview

< G %5 worldview.earthdata.nasa.gov & @ :

w \Worldview
© Lo B s Lo 4

_

Visually explore the past and the present of this dynamic planet from a
satellite’s perspective. Select from an array of stories below to learn more
about Worldview (a part of NASA Earthdata), the satellite imagery we
provide and events occurring around the world. Start using Worldview ©

sdena

Date Started
09/08/2024 2:12 PM

Incident Maps
3D Map &

Location
Camp Bonita Road, East of Camp Williams
[34.2396,-117.7625]

{County of Los Angeles, California State Parks, Esr, TomTom, Garmin, SafeGraph, METUNASA, USGS, Bureau of Land Management, EPA, NPS, USDA, USFWS

Last Updated

10/21/2024 10:15 AM

Admin Unit

Angeles National Forest

Reports

Status reports

Powered by Esri, Genasys and Perimetery

Cause

Under Investigation

Incident Management Team

No team assigned

NASA ARSET — Overview of Earth Observations for Societal Benefit
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BASE LAYERS

Gorected efectance (ve Golo
o0 am

+ Add Layers

Start Comparison

A A A T
2024 0CT 23 ¢ [T

Climate Engine

Make | Make @ -~ i .
Map | Graph MENU | vap ®) Climate Engine.org
GET MAP LAYER
Layer@ ONTARIO
[Raster -]
Winnipeg

Variable @) %

Type: Search Datasets

[Climate & Hydrology VI I;'A‘)I(ROTYHA

Dataset: (2) !

[ GridMET - 4km-Dally | MINRESOTA

Varial

[ ipitation (PPT) Y]
Units: | millimeters 4

Computation Resolution (Scale): (7)

4000 m (1/24-deg)

Minneapolis
SOUTH WISCONSIN
DAKOTA

MICHIGAN

NEBRASKA
Processing (2) : ILUINOIS] HIINDIANA OHIO.
Statistic (over day range): @ Kansas City, G s Indwana!mlvs Cincinnati
[Total - i 3 ;

Calculation: (3)

MISSOURI

KENTUCKY.

Torol



https://www.climateengine.org/
https://www.fire.ca.gov/incidents/2024/9/8/bridge-fire
https://worldview.earthdata.nasa.gov/

Fires in Democratic Republic of Congo (DRC)

ESA World Cover Global Forest Watch

WEEKLY FIRE ALERTS IN DEMOCRATIC REPUBLIC OF THE CONGO 00 000

In Democratic Republic of the Congo the peak fire season typically begins in
mid-May and lasts around 16 weeks. There were 100,782 VIIRS fire alerts
reported between 22nd of October 2023 and 20th of October 2024
considering high confidence alerts only. This is normal compared to
previous years going back to 2012

BB 6 B8 oa

@ 0ct 2023-0ct 2024 Normal Range Above/Below Normal Range (+ ADD YEAR TO COMPARE

ANNUAL TREE COVER LOSS BY DOMINANT DRIVER IN DEMOCRATIC REPUBLIC OF THE CONGO 00 0060

In Democratic Republic of the Congo from 2001 to 2023, 0.23% of tree cover
loss occurred in areas where the dominant drivers of loss resulted in
deforestation

‘01 '02 '03 ‘04 '05 '06 '07 '08 '09 0 M M2 '3 ‘14 15 6 17 ‘18 19 20 21 22 23

NASA Earth Observatory

“More than half of the gross domestic product (the value of all the goods
and services produced by a country) of Democratic Republic of

Congo comes from the agriculture sector, and fire is a pivotal part of
agriculture across most of Africa. People burn crop residue to clear fields
after harvest, and they burn forest and other natural vegetation to clear
new land for farming. Fire is also used to drive game and grazing animals to
new locations and to stimulate new growth in pastures.”

NASA ARSET — Overview of Earth Observations for Societal Benefit
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https://www.globalforestwatch.org/dashboards/country/COD/?category=fires
https://esa-worldcover.org/en
https://www.cia.gov/library/publications/the-world-factbook/geos/cg.html
https://www.cia.gov/library/publications/the-world-factbook/geos/cg.html
https://earthobservatory.nasa.gov/images/43950/fires-in-democratic-republic-of-congo#:%7E:text=People%20burn%20crop%20residue%20to,stimulate%20new%20growth%20in%20pastures.

Exercise: Monitor Fires in DRC

s \Worldview

B evente L Data 4 Visually explore the past and the present of this dynami
satellite’s perspective. Select from an array of stories b
about Worldview (a part of NASA Earthdata), the satell

1. Go To NASA Worldview and click on Add Layer. —

B% % %

2. Type Fires in the Search Window.

3. Select the following from the data product list: wacir ¢

set Fires

Fires and Thermal Anomalies

. Showing 18 out of 1145
(DOy Ond nghT 375 m) © COVERAGE Fires and Thermal Anomalies
NOAA-21 VIIRS W Available 2024 OCT 23 ﬁ'v);,figf/ﬁiﬁ?’;“ 375m)

© CATEGORY = = A i
= arowity. . e 100 ires an ermal Anomalies
B Air Quality LJ (Day, 375m)

Fires and Thermal Anomalies B Ash Plumes

W Fires

(DOy Ond nghT 375 m) | Hiren BiersEns O ::I\illggrsﬂag(;s'm)ermalAnomalies
NOAA‘QO VHRS M Land Surface :

B Smoke Plumes
(] Fires and Thermal Anomalies

. . © MEASUREMENTS ¥ 7 (Day and Night, 375m)
Fires and Thermal Anomalies B Fires and Thermal Anomalies
(DOy Ond N|gh‘|‘ 375 m) m?;omi O ::I;;i?;zysdm'ghermalAnomalles
Suomi NPP VIIRS W NOAA-20/VIIRS

B NOAA-21/VIIRS (] Fires and Thermal Anomalies
W Suomi NPP/VIIRS DI, )

W Terra/MODIS

Fires and Thermal Anomalies e ———
(DOy and nghT 375 m) (Day and Night, 375m)
TerrCI Clﬂd AqUO/MODIS moay 8 (] Fires and Thermal Anomalies

(Day, 375m)

(] Fires and Thermal Anomalies
Night 375m

NASA ARSET — Overview of Earth Observations for Societal Benefit



https://worldview.earthdata.nasa.gov/

Exercise: Monitor Fires in DRC

B wx \Norldview
4. Close the Layer Selection window.
* You will see the layers added to the Layer Panel.
« /oom in and out of the map by using your B
computer mouse.
5. Turn all the REFERENCE layers on and BASE LAYERS off.~ EEs
20:240§T2:3<1
@ Layers E Events .?'ﬂ Data “
REFERENCE v
- N @ Place Labels _
@ Coastlines / Borders / Roads
) @ Coastlines _

NASA ARSET — Overview of Earth Observations for Societal Benefit

BASE LAYERS

% % % %
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Exercise: Monitor Bridge Fire

6. Zoom to California on the map using +/- sign on
the top right and using the computer mouse.

/. In the search window on the top right type
‘Wrightwood, CA, USA'.

8. Using the tfime selection bar, specify 8

b Worldview

September to 15 September 2024.

?. Now zoom in further to the region around
Wrightwood.

NASA ARSET — Overview of Earth Observations for Societal Benefit

 Search for places or enter coordinates o2 @ a6
Che

... LOcation Search Window °4

: a A a 1 DAY
§ 20240CT22 ¢ > D W

Drag to move
along the fimeline



Exercise: Monitor Bridge Fire

D5Tmdale—

o @ 06

10. Using the ‘1 Day’ arrows move from 8 to 15
September 1 day at a time.

11. Which day do you see the maximum spread
of firese

12. Click on any fire spoft (red dot) to see the s opg>ome [

details about the fire at that location.

Fires and Thermal An... [1] X
21:10
13. Now examine smoke by turning the true color D Lattude 420280
iImages on from the BASE LAYERS - for T
. N . ® (BCrLgaT:;slﬁsT)emperature 286.33 Kelvin
example start with Suomi NPP VIIRS image on. © fire Rt Power —
Explore how smoke spreads between 8 to15 @ oo rng DetimaFre
(D Along-Scan Pi.xel Si.ze 0.49 km
September. v
(D Acquisition Time 21:10
(D Satellite (I\JISISASA_-22)1 / Joint Polar Satellite System-2
(@ Collection And Source Collection 2 Near Real-Time processing
(© Unique Identifier 116175

NASA ARSET — Overview of Earth Observations for Societal Benefit




Exercise: Monitor Fires in DRC

af ;c._ . >> Search for places or enter coordinates 9 B @ n e

Ukr

France ¢

Repeat Steps 5-13 in s \Worldview
Worldview but now zoom in |
on Africa / Democratic

Republic of Congo and use D

FIRES AND THERMAL ANOMALIES

the dates 20-31 August 2024.

Night, 375m)
NOAA-21/ VIIRS

. Fire ']
Fires and Thermal Anomalies (Day and

Night) s RS o
Terra and Aqua / MODIS o

g Fire ]

Rep. |
Fires and Thermal Anomalies (Day and De:l:“s:p 5
Night, 375m) [ e
Suomi NPP / VIIRS
W Fire ]
Fires and Thermal Anomalies (Day and f " Zambia
Night, 375m) .

Layers E Events % Data 4 e o bl =

@ OpenStreetMap contributors, Natural Earth

Coastlines / Borders / Roads
@ OpenStreetMap contributors

&
Place Labels

@

L0}

Pakistan

Nigeria /' *

Ethiopia

)
Zimb.

+ Add Layers » Group Similar Layers

1000 Sl
1000 mi 9

10.8320°, 25.9262° EPSG:4326 %

Start Comparison
South Africa

- A A 1 DAY

120240CT23 ¢ DI me

v v

? 2024 0CT 2024

Drag to move
along the timeline

NASA ARSET — Overview of Earth Observations for Societal Benefit




Demonsiration: FIRMS

« Fire Information for Resource Management System (FIRMS)

FIRMS

Fire Information for Resource Management System

A

Talca

Maule

Linares
.

Chillan
-

-

& FREMAP~  Q ACTIVEFIREDATA» A FIREALERTS & ARCHIVEDOWNLOAD &3 WEBSERVICES +

Fire Information for Resource Management System

Providing Active Fire Data for Near-Real Time Monitoring and Applications

The Fire Information for Resource Management System (FIRMS) distributes Near Real-Time (NRT) active fire data from the
Moderate Resolution Imaging Spectroradiometer (MODIS) aboard the Aqua and Terra satellites, and the Visible Infrared
Imaging Radiometer Suite (VIIRS) aboard S-NPP, NOAA 20 and NOAA 21 (formally known as JPSS-1 and JPSS-2). Globally
these data are available within 3 hours of satellite observation, but for the US and Canada active fire detections are available in
real-time.

The active fire / hotspot data can be viewed in FIRMS FIRE MAP or in NASA'S WORLDVIEW [ , delivered as email alerts or
downloaded in the following formats: SHP, KML, TXT, WMS

FIRMS is part of NASA's Land, Atmosphere Near real-time Capability for EO (LANCE [4).

FIRE DATA ACADEMY features examples of analyzing and visualizing fire data using Google Colaboratory (Colab), Jupyter
Notebooks, and Python.

NASA ARSET — Overview of Earth Observations for Societal Benefit 36



https://firms.modaps.eosdis.nasa.gov/

Assess Pre- and Post-Fire Conditions using Climate Engine

. Climate Engine

& - C % climateengine.org * @

X 4

v ‘.- & 2 M \ o, ‘_':_... ' __
&% < 3 b
| Launch App b See What's New! | SRS
Al — ' = -

e ;
W s

C|imqteEngine.org empowers users of Started through the White House
all technical proficiencies to harness Climate Data Initiative and a

the pOWGI’ of cloud computing to Google Faculty Research award,
analyze decades of Earth Observations

ClimateEngine.org now plays an

NASA ARSET — Overview of Earth Observations for Societal Benefit



https://www.climateengine.org/

Examine Pre- and Post-Fire Normalized Difference Vegetation Index (NDVI)

Data Selection Processing and Temporal Result
Selection
Make Make
: NDVI (Landsat 9 SR)
Map Graph @ ProceSS"'Ig ® 2024-09-16?0202??9-30, Mean

Statistic (over day range): (2)
[Mean v]
Values V)

Visualization Layer (?)

[Raster v]
Time Period (2)
Period of Record: 2021-11-07 to 2024-10-24

VEDESDY | Custom Date Range v)

Type: Search Datasets

| Remote Sensing v Start Date:

Dataset: @ 2024-09-16 =

| Landsat 9 - 30m - 16day v

- End Date:
Variable: (2) 20240930
[ NDVI (Vegetation Index) VI = i

GET MAP LAYER
NASA ARSET — Overview of Earth Observations for Societal Benefit 38 ‘




Examine Pre- and Post-Fire Normalized Difference Vegetation Index (NDVI)

Time Series Temporal Selection Spatial Selection

. —
~ & b <
ol t T A A

Make Make @
Map Graph Variable 1 ()

Type:
| Remote Sensing v|
| Landsat 9 - 30m - 16day v

Time Series Calculation: (3) Variable: (2)

[Native Time Series Vl | NDVI (Vegetation Index) V|

[One Variable Analysis \,l |(‘.:omputation Resolution (Scale): (7) | N DVI T| me S eri es
30m v

NDVI (Landsat 9 SR)
. Time Period () Avalable Data from 2024-05-01 to 2024-09-30
F:g""" @ Period of Record: 2021-11-07 to 2024-10-24 v
| Polygon v ﬂ os T
|Custom Date Range v|
_ 0.4

&» Add another region Start Date: é
|2024-08-01 I 03
End Date: o5 P
2024-09-30 I

o1 Aug 19, 2024 Sep 2, 2024 Sep 16, 2024

NASA ARSET — Overview of Earth Observations for Societal Benefit

Generated by ClimateEngine.org
GET TIME SERIES
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Resources : ARSET Fire-related Trainings

« Satellite Observations and Tools for Fire Risk, Detection, and Analysis

 Using Earth Observations for Pre- and Post- Fire Monitoring

¢ Assessing the Impact of Fires on Watershed Helath

« NASA Earth observations and webtools enable monitoring:
- Near real-time fire detection.
— Pre- and post-fire conditions.

NASA ARSET — Overview of Earth Observations for Societal Benefit


https://appliedsciences.nasa.gov/get-involved/training/english/arset-satellite-observations-and-tools-fire-risk-detection-and
https://appliedsciences.nasa.gov/get-involved/training/english/arset-using-earth-observations-pre-and-post-fire-monitoring
https://appliedsciences.nasa.gov/get-involved/training/english/arset-assessing-impacts-fires-watershed-health

Thank You!

h NASA ARSET - Insert Training Title Here
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