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Approach and Principles of
the Disasters Program

= * Utilizing the various NASA centers and their resources, a robust response
program has been assembled to respond to various disasters worldwide
* Meteorological (hurricanes, tornadoes)
* Hydrological (heavy rain/flood)
*Geophysical (earthquakes, volcanoes)
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NASA Disasters Mapping Portal?

takes data from NASA scientists related to disasters and
tinto a geospatial format to allow easy ingestion by emergency
agers and the public.

e goal is to bridge the gap between the science products and the

eople who can find the data useful to assist in disaster response and
‘mitigation.

| ita Is free and openly available without any login requirements.

* Every service has a REST endpoint making it possible to ingest into
your own GIS

» The Portal has two types of products:
| - Event-based Products
- Near Real Time Products



Portal Demo
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NASA Products for the California
Wildfires in Fall 2018

Layers
NASA data Products available for the California Wildfires in Fall of 2018. -

Applications
Search maps Q tH E Tools

Files

Sort by Title Type Ratings Avg. Rating Comments Views
There are 2 ways to view

NASA Products for the California Wildfires in Fall 2018 the NASA products on this
Web Mapping Application by jkirkend. Last Modified Jan 25, 2019. page:

NASA Products for the California Wildfires in Fall 2018 1 Open the NASA Story
(4,291 views)

Map for this event

2. Click on an individual
product and it will take
you to the item details
page. Clicking the
Open button allows you
to view it in the free
browser based map
viewer or in ArcGIS for
Desktop if you have the
software installed. From
there you can read
about how to interpret

Camp Fire ARIA Damage Proxy Map in Vector Format Captured 11/16/2018 at 14:00
UTC Produced Using ESA Sentinel-1

Map Service by jkirkend. Last Medified Jan 25, 2019.

B E Camp Fire ARIA Damage Proxy Map in Vector Format Captured on 11/16/2018 at 14:00
UTC produced using ESA Sentinel-1

(39 views)

Woolsey Fire Black Marble HD 11/15/2018
Image Service by jkirkend. Last Medified Jan 25, 2019.

Black Marble HD imagery of the Woolsey Fire 11/15/2018

the product, how it was
captured, and when the
next update may be
available.
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Example of Image
Service for the
Camp Fire

Home Galley Map Scere  Groups & Signin |Q |

Camp Fire ARIA Damage Proxy Map in Vector Format Captured 11/16/2018 at 14:00 UTC
Produced Using ESA Sentinel-1

Camp Flre ARl4 Damage Proxcy W In wector Fonmes Captursd on 11 182008 B2 14:00 UTC produced using &5A Santinab-1
El wag irags Layar by Jkriksnd
Sourw: Map Sardce
Lan# Modified: January 23, 2018
00 ratinga, 28 wrwa)

Sign in iz eass thic Sem
Crascription

Date of Imagery:
11162016 14:00 UTC {11/16/2018 E:00am PST)

Mext Update:
111B2016

Summary:

The Advanced Rapid Imaging and Analysis (AR1IA} teem al MASA's Jet Propulsion Laboralory in Pasadena, Califomia, oeated this Damage Praxy Map (0P M) depiciing aness of
Cailloenia that are likely damaged (shown by red and yellow picels) 2= 3 result of the Camp Fire. The map = derdved from synihelic apertune radar (SAR) imapgas from the
Copemicus Senlinel-1 satelies, operaled by the Eurcpean Space Agency (ESA)L The pre-event images were taken before (Mavemnber 5, 3018} and the post-event imapge was
moguired during the fire (Movernber 16, 2018). The map covers an area of 50 miles « 25 mikes (80 km x 40 km). Each pisel measures about 33 yards x 33 yords (30 m x 30 m).
The color variation from yeliow (o red indicates inceasingly mane significant ground surface dhange. Prelminary validation was done by comparing o the Approcimate fire

This damage prosy magp showld be wsed as guidance (o identify damaged areas, and may be less reliable over vegetaled sreas. For example,
the scatiered single colored pixels over vegelsted areas may be false posiives, and the lads of colored piaels over vegelated areas does not neces=arnily mean no damage.

localion by the Google Crisis ma

suggestad Uas:

The colar variation from yelow |o red indicates increasingly. mane ground suface change. This damage procy map should be used == guidance to identfy damaged aress and
maxy be less neliable over vegelaied areas. For example, the scatiered single cofored picels over vegetated aress may be fake positives, and the fack of colored pisels over
vegetabed areas does nol necessarily mesn no damage.

Zatalliba:
Synithetic Aperiune Radar (SAR) from Copemnicus Sentinel-1 operaled by the European Space Agency (ESA) 30 meler resalution

Credits/Acknowiedgements:

Zantinel-1 data were acces=sed through the Copemicus Open Acoess Hub. The image conlains modified Copemious Santinel data (2018}, prooessed by ESA and analyssd by the
NASA-JPL/Calech ARIA team. This ressarch was corred oul #f JPL funded by MASA. Far mane information aboul ARLA, visil hito:fari. jplnasa.gay

Access and Use Constraints

MASA data and praducts ane freely avaiable o federal, stabe, public, non-profit and commercial users. This nformation can be expermental or research-grade dats prodscts and
may not be appropriate for cperational use. These NASA data products, services, and the Disasters Mapping Portal are intended o aid dedision makers and enbance silvational
bul these data are nol guasranteed o be consistenlly avaiable or routinedy updasted. Please die the information according to the direction provided in the melsdata,
Use of this prodwst should include: "Contains modified Capemicus Sentinel data (2018) processed by ESA™

Map Contents

Camp Fra ARLA Damaga Pracy Mag m Vaddr Rarmal Caplurad 11718/ 2008 al 14000 UTC Produded Usrg £5A& Sannhind-1

Trnige: i i il VWi 3 a0 el e M Z0AE iy five_ariadpon_wectoe 20080114 pd 0

Properties
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Example of Image Service for the Camp Fir

Home v Camp Fire ARIA Damage Proxy Map in Vector Format Captured 11/16/2018 at 14:00 UTC Produced Using ES
" D Details | | EE Basemap |

 about [E] Content  i= Legend

Legend

Camp Fire ARIA Damage Proxy Map in £ : T - S By el N‘éqéhaﬂ:;’li“ll".'
Vector Format Captured 11/16/2018 at 3 ; [ o P P o
14:00 UTC Produced Using ESA Sentinel-

1

CampFire_Nov16_6am_ARIA_DPM
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[
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SA Disasters Program. ARIA, ESA | Earthstar Geographics | Esri, HERE, Garmin esrl ;
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Disaster Type

Wildfires

Industrial Severe Weather

Accidents

External NRT Products

Resources

Winter Weather Risk Reduction

Recent Responses

Alaska Earthquake 2018

November 2018 California
Wildfires

Typhoon Yutu 2018
Hurricane Willa 2018
Hurricane Michael 2018

Sulawesi Island, Indonesia
Earthquake and Tsunami 2018

Hurricane Florence 2018

Hokkaido Japan Earthquake
2018

Hurricane Lane 2018
Kerala India Flood 2018

Lombok Indonesia Earthquake
2018
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Example of Fire Events

Home Gallery Map Scene Groups

Quwildfire

Search Results

Related Searches 4 results More Information

Relevance Title Owner Date¥ ) .
Find items related to "wildfire" - What types of items can I find here?

Find items published by Esri related California Wildfires Fall 2018

o Advanced search options
to "wildfire”

MNASA data Products available for the California wildfires in Fall of 2018.
owned by jkirkend on November 11, 2018

. Finding layer packages and other
Details ArcGIS desktop content.

California wildfires Summer 2018

Sharing Data Products available for California wildfires. Summer 2018 (click here for more information)

owned by gwlayne on August 8, 2018

Details

Greece Wildfires July 2018
Sharing Data Products available for Greece Wildfires. (click here for more information)

owned by gwlayne on July 26, 2018

Details

Southern Calfornia Wildfires, December 2017

NASA Derived Data Products available for Southern California Wildfires. December, 2017
owned by gwlayne on February 13, 2018

Details



Near Real-Time Products

Wildfires

Industrial Severe Weather

Accidents

External NRT Products

Resources

Winter Weather Risk Reduction

Recent Responses

Alaska Earthquake 2018

November 2018 California
Wildfires

Typhoon Yutu 2018
Hurricane Willa 2018
Hurricane Michael 2018

Sulawesi Island, Indonesia
Earthquake and Tsunami 2018

Hurricane Florence 2018

Hokkaido Japan Earthquake
2018

Hurricane Lane 2018
Kerala India Flood 2018

Lombok Indonesia Earthquake
2018
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ear Real-Time Products.

Home Gallery Map Scene Groups

Near Real-Time Products

G& JOIN THIS GROUP

Group Content

All Results
Maps
Layers
Scenes
Apps

Tools

Files

Show ArcGIS Desktop
Content

& SHARE

QOpen ¥

QOpen ¥

Near Real-Time Products from NASA Earth Science ¥

Details

Details

Title # Owner Rating Views Date

[Homepage Map] NASA Near Real-Time Products (Current Snapshot)

Web map is published to give a current snapshot of all Near Real-Time (NRT) products available as web services
thru NASA Disasters Mapping Platform.

[IF] web Mapping Application by gwlayne
Last Modified: July 24, 2018
(0 ratings, 0 comments, 6,028 views)

[Time-enabled] FIRMS Active Fire: previous 7 days, Update every 3 hours

The Fire Information for Resource Management System (FIRMS) distributes Mear Real-Time (NRT) active fire
data within 3 hours of satellite overpass fr

=] Map Image Layer by gwlayne
Last Modified: July 19, 2018
(0 ratings, 0 comments, 11,451 views)

[Time-enabled] Flood Detection 1 Observation Image, Daily, MODIS

MODIS Flood 1 Day 1 Observation, Cloud & Terrain Shadow Masking Applied
@ Imagery Layer by gwlayne

Last Modified: July 19, 2018

0 ratings, 0 comments, 16 Vie\-}'sl

Group Details

Owner: gwlayne
Status: Public
Contributors: Members

Tags: NASA, NASA Disasters
Program, NRT

7 Members

gwlayne
dborgesi
jseepers
bosmanocg
laschull
jrbelll
jkirkend



California Atmospheric River and F
Feb/March 2019

NASA Products for the California Atmospheric River and Flooding 2019 0w o DISASTERSmoau

Optical vs SAR Detected Flooding MODIS 1 Day 1 Observation Flood Map Sentinel-1 Water Extent Sentinel-1 RGB Flood Map Optical vs SAR RGB Composites

As anather round of severe ;
rainstorms doused California in
late February 2019, the Russian
River approached record levels
and brought catastrophic
flooding. More than 2,000
businesses and homes in
Sonoma County were flooded
and the river valley towns of
Guerneville and Monte Rio were
turned into islands, temporarily

cut off from all land

transportation.

Scientists from the National
Weather Service and the Scripps
Institution of
Oceanographydeclared an
atmospheric river event, one of
several that has brought soaking
rain and heavy snowfall to
California this winter. Off the
West Coast of the United States,



California Atmospheric River and Floo
Feb/March 2019 2 ik

NASA Products for the California Atmospheric River and Flooding 2019 Ny & DISASTERSmay

MODIS 1 Day 1 Observation Flood Map Sentinel-1 Water Extent Sentinel-1 RGB Flood Map Optical vs SAR RGB Composites

DS oF ey Optical vs SAR Detected Flooding Oove
Optical 2/28/2019

SAR 3/4/2019 MODIS Optical vs Sentinel-1 SAR

Summary:
Optical imagery and Synthetic
Aperture Radar (SAR) are both
useful tools for detecting
changes such as flooding. Optical
imagery however cannot see
through clouds, so SAR can be
more accurate during cloudy
weather. The optical imagery
covers a larger area at a lower
resolution of 250 meters allowing
for most of the Earth to be
observed on a daily basis. The
SAR imagery is at a higher
resolution of 10 meters but is
acquired less frequently,
resulting in a delay in detecting =~ ) & e, Ern
the flooding. A, ‘. =4 25 e B . PowERED B @
. ‘ . L s | NASA-GSFC, ESA Copernicus esri




California Atmospheric River and Flooding
Feb/March 2019 '

NASA Products for the California Atmospheric River and Flooding 2019 0y & DISASTERSwmay

| Optical vs SAR RGB Composites

Home Optical vs SAR Detected Flooding MODIS 1 Day 1 Observation Flood Map Sentinel-1 Water Extent ‘F

Date of Images: Sentinel-1 RGB Flood Map
2/1/2019; 2/8/2019; 2/13/2019; e e

2114/2019; 2/19/2019; 2/25/2019; [FRRE Y =
2/26/2019; 3/4/2019 W R

N TSN e e

LN

Date of Next Image:
Unknown

Purpose/Summary:

The Alaska Satellite Facility has

developed a false color Red,

Green, Blue (RGB) composite

image of the Sentinel-1A/B

Synthetic Aperture Radar (SAR)

instrument which assigns the co-

and cross-polarization

information to a channel in the

RGB composite. When used to

support a flooding event, areas

in blue denotes water present at

the time of the satellite overpass

before or after the start of the t ;
. | 38.765 -12

flooding event. g 5T

2.191 Degrees b e LrigAcE ' ' eV




California Atmospheric River and Floodin
Feb/March 2019 -

NASA Products for the California Atmospheric River and Flooding 2019 0w o DISASTERSwan

(1] =

Home Optical vs SAR Detected Flooding MODIS 1 Day 1 Observation Flood Map Sentinel-1 Water Extent Sentinel-1 RGB Flood Map

Landsat 8 Natural Color RGB  (® Landsat 8 True Color RGB ) Senti
Dates of Imagery: = SRR o g i - C

Landsat 8 (Optical): 2/28/2019 g :'_' S it v L e .ﬁﬁ"
Sentinel-1 (SAR): 3/4/2019 G~ £ 0 4 e Al — " e

Ne

T T

i v

doks

Summary:

Optical imagery (left and middle
images) and Synthetic Aperture
Radar, or SAR, (right image) are
both useful tools for detecting
changes on the surface such as
flooding. The map to the right
and the description below
demonstrate some of the
advantages and disadvantages of
each type of sensor.

The optical imagery has more

bands allowing for different . e : . & gk 5t ZHER N
combinations, such as Natural Al e R ' il S a ey e S g s
Color and True Color, to detect ; : 3 TR o R S : - Ll
different features. For example, %

water and snow are much more o : : Al o

noticeable in the Natural Color % - Esri, HERE, Garmin, FA. . askh



SA Disasters Mapping (GIS) Portal:
_ https://maps.disasters.nasa.gov

Jeremy.J.Kirkendall@nasa.gov
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