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NASA Disasters Program

* Program Mission: The Disasters Program mission is to

use Earth observation to inform disaster risk reduction
(o) and resilience across the disaster cycle from local to

¢ Gap Analyses of stakeholder needs

global scales.

 Program Goals:

« Harness NASA Capalbilities for Disaster Risk
Reduction (DRR) and resilience.

« Engage stakeholders in the use of Earth
Observations (EO) throughout the disaster lifecycle.
[:3553371"33"'3533”"“] - Demonstrate the value and impact of EO to support
decision making and actions.

« Grow as a trusted source for delivering useful
results.




Major Disasters the Program has Responded to
since 2020

« 2022 « 2020
« Tonga Volcano Eruption « Atlantic Hurricane Season
e 2021  Eta, lota, Laura, Delta
- December 10-11, 2021 US Tornado ~ * Western US Fire Season

Outbreak
« Hurricane lda
« La Palma Volcano Eruption
« Haiti Earthquake
« La Soufriere Volcano Eruption

Puerto Rico Earthquake
April 2020 US Tornado Outbreak
Australia Fires




What Is the NASA Disasters
Mapping Portal?
https://disasters-nasa.hub.arcgis.com/

« The hub of geospatially enabled NASA disaster
products

« Uniform format allows easy ingestion by emergency
managers and the public

» Designed to cater to GIS and remote sensing users of
all levels

« All data is free and openly available without any login
requirements

« Every product has REST and WMS endpoints

« Two types of products:
 Event-based Products
 Near Real-Time Products



What's New on the Portal -~ * :

» Recently upgraded to Enterprise 10.9.1
» Added data download capabilities for most products

« Expanded WMS capabilities

* Near Real-Time Products N—
* LIS Soil Moisture Percentile: 10cm, 100cm, 200cm (CONUS

only)
* LIS Soil Moisture (10cm and 40cm), Greenness Fraction, Snow
Depth for Alaska

» VIIRS Black Marble Nighttime Blue/Yellow Composite (Global)

« MODIS and VIIRS True Color and False Color Optical Imagery
(Global)

» Global Landslide Hazard: LHASA 2.0 (Global)

« Automated Synthetic Aperture (SAR) imagery and water extent
iImage services from the Alaska Satellite Facility for the Gulf and M « MY
Atlantic Coasts of the United States = ... S

mmmmmmmm

§ PN o Wk,
e &
by (o)

* 3-meter data from Planet Labs




Using Planet Data

Top: Ashfall and destroyed vegetation on an

Rl , | | I island in Tonga after the Hunga Tonga-Hunga

| ’ Ha’apai Volcano Eruption

e Left: Planet data processed for the December
10-11, 2021 United States Tornado Outbreak

* Left Inset: Mayfield, KY Planet image with NWS
Path and Damage Points

Murfreesboro

Jackson




-4 4
Portal Home

* Featured Story Maps
« Story Maps for recent or prominent events

e L

Check here for current NASA disaster activations.

For recent activations and applications, check out the Featured Story Maps and Recent Events sections below.

« Home Page Story Map ——
« Near Real-Time Dashboard - K
* Most recent image displayed
* Recent Products
« Tropical Cyclone Dashboard e () e
* Response Locations Dashboard T A, -

 Recent Responses
» Direct link to event’s product gallery

» Disaster Category Tiles
« Event specific products by disaster type
* Risk Reduction
« External resources
* Near Real-Time (NRT) Products
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Portal Home

* Featured Story Maps
« Story Maps for recent or prominent events = |—_— T

Check here for current NASA disaster activations.

e L

For recent activations and applications, check out the Featured Story Maps and Recent Events sections below.

« Home Page Story Map ——
« Near Real-Time Dashboard . e
* Most recent image displayed
* Recent Products
« Tropical Cyclone Dashboard
* Response Locations Dashboard T,

« Recent Responses
» Direct link to event’s product gallery

» Disaster Category Tiles
« Event specific products by disaster type
* Risk Reduction
« External resources
* Near Real-Time (NRT) Products




Product Gallery

Hurricane lda, August 2021

STERS NASA Products for Hurricane Ida 2021

Event-specific products

Relevant Near Real-Time

Products

Relevant Dashboards

Story Map (if created)

ARIA Damage Proxy Map
(Copernicus Sentinel-1)
on 9/3/2021 for Hurricane
da 2021

LIS Soil Moisture

Percentile: 0-200 cm

SAR Hurricane Monitoring
for the Gulf and East
Coast (Copernicus
Sentinel-1, Alaska Satellite

Facility)

o

Black Marble High-
Definition for New
Orleans due to Hurricane

Ida 2021

¥asa  Hurricane Ida 2021

NASA Products for
Hurricane Ida 2021

Shortwave Infrared
Imagery (Copernicus
Sentinel-2) for Hurricane

Ida

Black Marble Nighttime
Blue/Yellow Composite
(VIIRS / Suomi-NPP) for
Hurricane Ida 2021

Near Real-Time Products

for Tropical Cyclones

True Color Imagery
(Copernicus Sentinel-2)

for Hurricane Ida

LIS Soil Moisture

Percentile: 0-10 cm

Optical Imagery
(Satellogic) on 8/30/2021
for Hurricane |da 2021

UAVSAR Imagery for

Hurricane Ida 2021

LIS Soil Moisture

Percentile: 0-100 cm

RGB Composite
(Copernicus Sentinel-1)

for Hurricane Ida 2021

Water Extents
(Copernicus Sentinel-1)

for Hurricane Ida 2021

o




em Detalils Page

« Date of Image(s)
 Summary

« Suggested Usage
« Satellite/Sensor
« Credits

« Esri REST Endpoint — For all Esri
and some open-source software

« WMS Endpoint — For open-source
software

« Terms of Use — Open to all users

 Data Download

RGB Composite (Copernicus Sentinel-1) for Hurricane Ida 2021

/ Editthumbnai

RGB Composite (Copernicus Sentinel-1) for Hurricane Ida 2021 # Edit
B Map Image Layer by gwlayne

Created: Sep 1,2021 Updated: Sep 13,2021  View Count: 245

Y Add 1o Favorites

Description 7
Dates of Images:

8/17/2021, 8/18/2021, 8/22/2021, 8/23/2021, 8/24/2021, 8/29/2021, 8/30/2021, 8/31/2021, 9/4/2021, 9/5/2021, 9/7/2021

Date of Next Image:

Unknown

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 floeding event.

Suggested Use:

In this image, water appears in blue, vegetated areas in shades of green and urban areas in bright orange. It is recommended to use
this product with ancillary information to derive flooded areas.

Satellite/Sensor:

Copernicus Sentinel-1 Synthetic Aperture Radar (SAR).
Resolution:

30 meters

Credits:

NASA/MSFC, ESA Copernicus

Esri REST Endpoint:

See URL section on the right side of page.

WMS Endpoint:

Data Download:

https://maps.disasters.nasa.gov/downlead/gis_products/event_specific/2021/hurricane_ida/sentinel 1/rgb/

Qverview

Open

Open in Scene Viewer

Open in ArcGIS Desktop v

Share
Metadata
Item Information @ Leam more
L |
Low High

@ Top Improvement: Add alonger summary

Details

Source: Map Service
Size: 1 KB

L 8 & &
6] v

Share # Edit

e+ -1

QOwner & Chenge owner
gwlayne

Folder £3 Move

9 hurricane_ida_2021

Tags / Edit

NASA, NASA Disasters Program, Hurricane Ida,
Louisiana, Sentinel-1, Copemnicus, ESA, SAR,
Flooding

Credits (Attribution) # Edit

NASA/MSFC, ESA Copernicus

URL [ view

https://maps.disasters.nasa.gov/ags04/
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Portal Home

* Featured Story Maps
« Story Maps for recent or prominent events

e L

Check here for current NASA disaster activations.

For recent activations and applications, check out the Featured Story Maps and Recent Events sections below.

« Home Page Story Map -
« Near Real-Time Dashboard 4
* Most recent image displayed
* Recent Products
» Tropical Cyclone Dashboard
* Response Locations Dashboard

 Recent Responses
» Direct link to event’s product gallery

» Disaster Category Tiles
« Event specific products by disaster type
* Risk Reduction
« External resources
* Near Real-Time (NRT) Products




Featured Story Maps

DISASTERS NASA Disasters Mapping Portal Q  Signin

NASA Products for Hurricanes Eta and lota 2020 NASA Disasters Program DISASTERS

Tell the disaster’s
story

Home Detecting Landslides Damage in Providen True Color vs. Natural Color Ima

On November 3rd, Hurricane Eta, the 28th named storm of the 2020 Atlantic
Hurricane Season, made landfall in Nicaragua. The storm brought heavy rainfall to
Central America over the course of the week, causing devastating floods,
S h h t’ landslides and several casualties according to media reports.
OW W a S Less than two weeks after being hit by category 4 Hurricane Eta, several Central
American countries braced for the arrival of category 5 Hurricane lota. The U.S.
- - National Hurricane Center (NHC) warned of potentially devastating storm surges
p 0 S S I e W I t and winds, along with torrential rain that will fall upon areas already coping with

damaged levees and swollen lakes, reservoirs, and rivers. lota made landfall late

‘s ‘! on November 16 in northern Nicaragua, within tens of kilometers from where Eta
N S p ro d u CtS made landfall.

lota is the strongest hurricane and 30th named storm of the 2020 Atlantic season,
the most since modern record-keeping began. (The previous record of 28 was set
in 2005.) It also marked the first time that two hurricanes have formed in the

Highlight notable =

Text and Image Sources:

p ro d u CtS a n d https://appliedsciences.nasa.gov/what-we-do/disasters/disasters-activations

/hurricane-eta-2020
T - https://earthobservatory.nasa.gov/images/147539/dangerous-hurricane-iota-
I S aS e r I I I I p aC S sets-late-season-records

Cater to new
users and those

NASA and
satellite data

[ 7 4 LY P » »
| i ad e A ‘W 4 y

/ 9 » i ¥ PA
B V- Ml T Y B ,y. ®a

€esri A sStory Map (= Y

e




‘1"“‘,";:-?‘ NASA Disasters Program Mapping Portal: Products from Recent Tropical Cyclones

Interactive . '
. | Scientists in t.he NASA Disasters Program Hurricane D orlian
widgets and | EES—m

beneath the clouds shown by GOES-16 on

We b a p p S September 2, 2019.

1 Credits: ARTIA Team, NASA/JPL-Caltech,
« Help explain s ’
p rOd u Cts Use of this product should include:
- "Contains modified Copernicus Sentinel
¢ EXp | al n th e data (2019) processed by ESA"

differences
between different
types of sensors

« Show ways to use
data

 Sentinel-1 Flood
Proxy Map
overlaid with
GOES 16 image at
the same time

e -

20m| ‘ ." |
A.. -75.559 27.333 Degroes . =3 NOAA | E2ri, HERE, Garmin, FAQ, USGS, NGA, EPA. NPS | NASA-JPL/Caltech ARIA Team, ESA Copemicus [ATX™




S h OW W h at, S - P ARIA: Damage Proxy Map . : * > ARIA Flood Proxy Map
Possible

Damage and Flood g
Proxy Maps
Resolution: 30m
SAR-based

change detection
Combine with
Infrastructure data
to show potentially
damaged or

flooded assets

IIQRNA FQA RanFua Mavar CNEQ/Airhue NQTNAQAZIDI /Raltarh ADL 4




Engaging Applications

MISR 3D

“s  Plume Height (MISR) on 4/10/2021 - La Soufriere Eruption

& Q

volcanic plume
heights

Shows the height .
and structure of +
the volcanic
plume at La
Soufriere

Gives a better
understanding of
the distribution
and transport of
the volcanic
plume

-2-| -62.528 11.965 Degrees eye ah 647.90 Kilometers

T @
p -
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Portal Home

* Featured Story Maps
« Story Maps for recent or prominent events  |[ES——— e

Check here for current NASA disaster activations.

DISASTERS

For recent activations and applications, check out the Featured Story Maps and Recent Events sections below.

 Home Page Story Map ——
+ Near Real-Time Dashboard - E
* Most recent image displayed
* Recent Products
» Tropical Cyclone Dashboard
. Response Locations Dashboard  ' - X o

 Recent Responses
» Direct link to event’s product gallery

» Disaster Category Tiles
« Event specific products by disaster type
* Risk Reduction
« External resources
 Near Real-Time (NRT) Products




ropical Cyclone Dashboard

« Demonstrate ways to combine
NASA data with other sources

o : L A gl . g — stin preparing for or responding to a
= . p z @ . g TR | . " tropical cyclone.
« Layers include ' i g |
. ' . 2 o |l o o I Use the Layers widget to turn layers on

and off, comparing
NASA flood and soil maisture products with

. . d 7 to % e _ ' ‘ : WL other data such as
* Soil Moisture (NASA) ” ‘

products.
. § Fur - 2020-05-19)]
3 o -« 5. T ] sy . 500 AM Tus EDT, -~ Only the most recent image is d
S - - : e eor
. MODIS Flood Products (NASA)  [i | o Sa :
ood Products il | N
s . . . i . " STmph =" Active Hurricanes (NHC)

= Forecast Position

2020
202005-18 z )
00 AN M EDT™ 8:00 AM Wed EDT Low

* Hurricane Forecast Track T A S )

Major Hurricane

Observed P
°

- Radar (NOAA) B by 1 > _' '- \ e

8:00 AM Thu ED T‘
35mph
— Observed Track

« Stream Gauges (USGS) PR | e

» 8 Acive Hurricanes (NHC)

« Sea Surface Temp. o - ‘-

Precipitation Accumulation - 30 Minutes (NA!

(NOAA/NASA SPORT) L / o
« GOES Imagery (NOAA)

IMERG)

Precipitation Accumulation - 7 ASA GPM

* L1 imerc)

ervation Image, Daily

|-+ -91.484 26.397 Degrees




° I nteractlve daSh board Disaster Dashboards NASA Disasters Program 1 ¥ & DISASTERS
S h OWi n g Wh e re th e N A S A Tropical Cyclones All Near Real-Time Products Nighttime Lights Recent Products _ Print App
DisaSterS Program haS NASA Disasters Program Response Locations Responses By Year
aCtivated SI n Ce 20 1 7 @ 257 Responses :\doa(;MOSt recentesponseson

6/21/2022
Bangladesh Flooding

Allows users to query by " dineons

Earthquake 6/15/2022

year, hazard type, and = iy
location using the map .

. 1272172021
Malaysia Flooding

Users can discover GIS S

Typhoon Rai (Odette)

products created for the e  rram

December 10-11, 2021
Tornado Outbreak

event, if applicable e

. Pacific Northwest
Flooding and Landslides
2021

12/4/2021
+  Mount Semeru Eruption
2021




Portal Home

Featured Story Maps
« Story Maps for recent or prominent events

Home Page Story Map
* Near Real-Time Dashboard
* Most recent image displayed
* Recent Products
» Tropical Cyclone Dashboard
* Response Locations Dashboard

Recent Responses
» Direct link to event’s product gallery

Disaster Category Tiles
« Event specific products by disaster type
* Risk Reduction
« External resources
* Near Real-Time (NRT) Products

e L

'Users may experience issues with Near Real-Time Products loading to technical issues.
Check here for current NASA disaster activations.

For recent activations and applications, check out the Featured Story Maps and Recent Events sections below.

Featured Story Maps

DISASTERS

Mghttime gt ReertProducs  Floods  Vokanoss  FreEmisons W




. Event Response Story Maps
These Story Maps contain NASA Products created for these events and other information to help
urricanes an yClones rFage

* Response Location Dashboard

NasA  Hurricane Ida 2021

° P ast eve nt Sto ry M apS an d P ro d u Ct G al Ie ries r’;lﬁ/é;rg?;ac%g; NASA Products for NASA Products for NASA roducts for Cyclone

Hurricanes Eta and lota... Hurricane Laura 2020 Kenneth 2019
NASA Products for Hurricanes Eta NASA Products for Cyclone Kenneth
and lota 2020

DISASTERS NASA Disasters Mapping Portal

and Cyclones

¥asp  Hurricane Dorian 2019

Hurricane Dorian 2019 NASA Products for Cyclone NASA Products for NASA Products for

. ) ’ . . " Idai 2019 Hurricane Michael 2018 Hurricane Florence
NASA's fleet of Earth observing satellites can provide a wealth of information before, during, and after a N . S —— SR
NASA Storymap and products for NASA Products for Cyclone Idai NASA Products for Hurricane

hurricane or cyclone makes landfall. This page contains all of the hurricanes and cyclones the Disasters Hurricane Dorian 2019 2019 Michael 2018 used inresponsetoiblurhcane
Program has responded to. Flofence

NASA Disasters Program Response Locations  Responses By Year

€ 65 Responses 100 MostRecent Event Product Galleries

Responses on Map
6/1/2022 Click the links below to open the Product Gallery and discover NASA Products created for a specific
Himcanefoene event response.

12/15/2021

HHEE ot Western Hemisphere Sto Eastern Hemisphere Storms

10/25/2021
Hurricane Rick

8/27/2021
Hurricane Ida

7/1/2021
Hurricane Flsa

6

Event Type

Tropical cyclones develop primarily in the summer months in regions with very warm sea surface temperatures,
high low-level humidity and resulting instability that favors the development of thunderstorms, low amounts of
vertical wind shear, and within the lower latitudes where these environments combine with a Coriolis force
sufficient for establishing a surface area of lower pressure. As they build in intensity, tropical waves and
disturbances progress through categories of tropical depressions and named tropical storms, then to hurricanes
and major hurricanes, the latter defined as a category three or higher on the Saffir-Simpson hurricane scale.



Near Real-Time Products

* Global unless noted otherwise

 Coarser resolution

« Automatically updated every few hours to daily or weekly

* Many products for the Caribbean

Black Marble Nighttime Blue/Yellow Composite

FIRMS Active Fire Points (MODIS, VIIRS)

Global Landslide Nowcast

Flood Detection — 2, 3 Observations (MODIS)

Precipitation Accumulation — 30 min, 3 hour, 1 day (GPM IMERG)
Soil Moisture and Soil Moisture Anomaly — 3-Day Composite (SMAP)
Evaporative Stress Index — weekly

Global Fire Emissions — Daily (VIIRS)

True Color Imagery — Daily (MODIS at 250m, VIIRS at 375m)
Natural Color Imagery — Daily (MODIS at 250m, VIIRS at 375m)

21



Hurricane lda 2021

B| ack M arble DISASTERS Black Marble Nighttime Blue/Yellow Composite (VIIRS / Suomi-NPP)

Nightime Blue/Yellow [M e e P
Composite ;"‘J SIS RS »

VIIRS/Suomi-NPP [

Resolution: 750
meters

Near Real-Time
Product, Updates
Daily

Data available within 3
hours of satellite
overpass

August 25, 2021, 5:00 AM to August 26, 2021, 5:00 AM
9. 9

— - dm

-s-| -88.995 27.255 Degrees




Hurricane lda 2021

Black Marble High
Definition

Resolution: 30 meters

Created for event

Usually takes 3-5 days
to get produced

g

=-| -89.873 29.943 Degrees




Hurricane lda 2021

* Land Information
System (LIS) Saill
Moisture Percentile:
0-100cm

 Resolution: 3 km

* Near Real-Time
Product, Updates
Daily

Chihuahua ¢ Y

Bt 82872021 to 82972021 X
s N e
Al % Lot - D B L
/' 100mi y 3._.| ) o 4 TR
- 3 L 8 1 SN \_\ “ Esri, USGS | Esri, HERE, Garmin, FAO, NOAA, USGS, EPA, NPS (A= :1 i

-3-| -109.165 37.560 Degrees




California Wildfires 2020

« Using Near Real-Time data to
monitor and track the evolution
of wildfires

« MODIS and VIIRS Natural
Color Imagery

 FIRMS Active Fires Points
« Updates multiple times per day

« Moderate resolution at 500-750
meters

« Can see active hot spots, burn
scars and smoke transport

-

FIRMS Active Fire Points and MODIS Terra Natural Color Imagery from 8/15/20 to 9/1/20



California Wildfires

2020
« FIRMS Active Fire Points

 Dally global near real-
time product

« MODIS and VIIRS
based

« ASTER Burn Scar
 15m resolution

« Burned areas show as
black/dark gray

s e . s §e & L
FIRMS Active Fire Points (8/15/20 to 9/2/20) over an ASTER false

color image

9/2/20) |




Color Infrared (Sentinel-2) - 4/8/2021

Natural Color (Sentinel-2) - 4/8/2021

Color Infrared (Sentinel-2) - 4/13/2021

Natural Color (Sentinel-2) - 4/13/2021

e Esri, HERE, Garmin, USGS, NGA | NASA/MSFC, USGS, ESA Cop...

27




Severe Weather

Nashville Tornado 3/2/2020
ARIA Damage Proxy Map (3/8)
NWS Official Path

= it E IR L ey
DAoL Cabe A% A Tear Comern eus £ B HERE Carn SeteCrant I\CREMENT ® 11=T NSk USGS, 2P NP5 s Cansee sures -
: . i

1 S

Southern MS Tornadoes 4/12/2020

» Copernicus Sentinel-2 True Color Imagery |
(4/27/2020) =




Landslides

 Semi-automatic landslide detection
with manual quality control

« Utilizes Planet 3-meter data to
identify and map landslide polygons

Esri, NASA. NGA, USGS, FEMA | Esri Community Maps Contributors. Ezri Canada, Esri. H

« Top: Landslides mapped in British
Columbia on October 30, 2021, with
Planet data

» Left: Landslides mapped after the
landfall of Hurricane Agatha in Mexico




Puerto Rico Earthquakes 2020

b , < Left: Surface Deformation map showing ~5.5 inches
- of subsidence near the Costa Sur power Plant west of

POWERED &Y @

NASA-JPL/Caltech ARIA team. E5A. Copemicus | DigraiGlobe. GeoEye. Earths: adaster Ne Esri; HERE, Garmin, Safe. esrl b

Right: Damage Proxy Map showing potential damage to
the Costa Sur Power Plant overlaid with power lines layer
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What's on the Horizon

« Expand catalog of Near Real Time
products hosted on the Portal

 NASA is adding more GIS services
from NASA Worldview to Living
Atlas

* Developing GIS solutions for
NASA Data Centers

* Developing applications and tools
to expand the Portal’'s capabilities
* GeoRSS (Esri)
* Flood Risk Dashboards (Esri)

* Voice Atlas NLP Chat Bot
(Navteca)

Guyana Flood Forecasting

vowwrvowi i
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Scan the QR Code to
provide feedback and
receive more
information!

NASA Disasters Mapping Portal:
https://disasters-nasa.hub.arcgis.com/

HQO-Disasters-GIS@mail.nasa.qgov
Garrett. W.Layne@nasa.gov

NASA Earth Science User Group
Time: Thursday July 14" at 11:30am - 12:30pm
Location: Room 24 C



https://disasters-nasa.hub.arcgis.com/
mailto:Garrett.W.Layne@nasa.gov
mailto:Garrett.W.Layne@nasa.gov







