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NASA Disasters Program Mission and Goals

* 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.
[ ] « Demonstrate the value and impact of EO to support
decision making and actions.

« Grow as a trusted source for delivering useful
results.




e — 4

What Is the NASA Disasters
Mapping Portal?

https://disasters-nasa.hub.arcqgis.com/

The hub of geospatially enabled NASA disaster
products

Uniform format allows easy ingestion by
emergency managers and the public

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
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Portal Home

* Featured Maps & Apps
« 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
* Flood Dashboard e () e
« Tropical Cyclone 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
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Portal Home

* Featured Maps & Apps
« Story Maps for recent or prominent events
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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
* Flood Dashboard
* Tropical Cyclone 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




Story Maps

ng Portal Q. Signin

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

On November 3rd, Hurricane Eta, the 28th named storm of the 2020

. )
» Tell the disaster’s
Atlantic Hurricane Season, made landfall in Nicaragua. The storm brought

Sto r heavy rainfall to Central America over the course of the week, causing
devastating floods, landslides and several casualties according to media
reports.

Less than two weeks after being hit by category 4 Hurricane Eta, several

o S h OW W h a t, S 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 and winds, along with torrential rain that will fall
upon areas already coping with damaged levees and swollen lakes,

p OSS I b I e Wlth reservoirs, and rivers. lota made landfall late on November 16 in northern

Nicaragua, within tens of kilometers from where Eta made landfall.

lota is the strongest hurricane and 30th named storm of the 2020 Atlantic

N ASA p ro d u CtS 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 Atlantic in any November.

« Highlight notable

activations/hurricane-eta-2020

p rO d u CtS an d https://earthobservatory.nasa.gov/images/147539/dangerous-hurricane-
iota-sets-late-season-records




l:'s*ﬂj';-’—{ NASA Disasters Program Mapping Portal: Products from Recent Tropical Cyclones

Interactive . '
. =  Scientists in @e NASA Disasters Program Hurricane Dorian
widgets and | Bttt

beneath the clouds shown by GOES-16 on

We b a p p S September 2, 2019.

Credits: ARTIA Team, NASA/JPL-Caltech,

« Help explain
Use of this product should include:
p rOd u CtS "Contains modified Copernicus Sentinel
data (2019) processed by ESA"

« Show ways to
use data

aa——— .\
2(

20mi ; 3
bl TSP 27K Degrios A (e 1] NOAA | Ezri, HERE, Garmin, FAO, USGS, NGA, EPA, NPS | NASA-JPL/Caltech ARIA Team, ESA Copemicus Aot




Possible

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

y DISASTERS Damage Proxy Map : DISASTERS Damage Proxy Map
Show What's [ s e —
L1
) ‘
| {
| |

detection

Combine with
Infrastructure data to
show potentially
damaged or flooded
assets




Other Event-Specific Products of Note




4 -~
Puerto Rico Earthquakes

POWERED EY @

NASA-JPL/Caltech ARIA team. ESA, Copemicus | DigitaiGlobe, GeoEye, Earthstar Geographics | Kadaster Netherlands. Esri, HERE, Garmin, Safe esrl




San Pedro Sula Honduras Flooding 2020

sasters San Pedro Sula Airport Flooding




e l-'

. o 0 L
L l'h_ s §ns NASA/MSEC, USGS, ESA Copernicus | Ew, HERE. Garmin, USG




exico Landslide Mapping 2022

Home v | andslide Inventory (SALaD) for Hurricane Agatha 2022
[Z] Details ‘ 88 Basemap |

@ About [E] Content £= Legend
Legend

Landslide Inventory (SALaD) for Hurricane Agatha 2022

rest

Area of Int

@

O
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Portal Home

* Featured Maps & Apps
« 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
* Flood Dashboard e () e
« Tropical Cyclone 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




Product Gallery

Hurricane lda, August 2021

« Event-specific products

 Relevant Near Real-Time
Products

* Relevant Dashboards

« Story Map (if created)

STERS NASA Products for Hurricane Ida 2021

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 software

WMS Endpoint — For open
source software

Terms of Use — Open to all
users

Data Download

True Color RGB Imagery Produced Using Copernicus Sentinel-2 for Hurricane Dorian 2019

Overview

True Color RGB Imagery Produced Using Copernicus Sentinel-2 for Hurricane Dorian 2019
B Map Image Layer by jkirkend

Crested: Sep 1,2019  Updatsd: Sep 16,2019 View Count: 592

Description

Date of Images:

Post Event

Bahamas /5/19
South Carolina 9/6/19
Georgia 9/6/19
Pre-Event
May-August 2019

Date of Next Image:
Unknown

Summary:
The True Color RGB composite provides a product of how the surface would look to the naked eye from space. The RGB is created

using the red, green, and blue channels of the respective instrument.

Suggested Use:
The True Color RGE provides a product of how the surface would look to the naked sye from space. The True Color RGB is
produced using the 3 visible wavelength bands (red, green, and blue) from the respective sensor. Some minor atmospheric

corrections have occurred.

Satellite/Sensor:

MultiSpectral Instrument (MSl) on European Space Agency's (ESA) Copernicus Sentinel-2B satellite; 10m resolution

Credits:
MNASA/MSFC, USGS, ESA Copernicus

ESRI REST Endpoint:
See URL section on the right side of page.

WMS Endpoint:

https://maps.disasters.nasa.gov/ags02/services/hurricane_derian_201%/5entinel2_truecolor/MapServer/WMSServer

Open in Map Viewer A4

‘ Openin Scene Viewer

‘ Cpen in ArcGIS Desktop

‘ Metadata

Details

Source: Map Service
Size: 1 K8

alv]al

Owner

jkirkend

Tags

MNASA Dizsasters Program, Hurricane, Hurricane
Dorian, Tropical Cyclone, Sentinel-2, ESA,

Copernicus, True Color

Credits (Attribution)

NASA/MSFC, USGS, ESA Copernicus

URL B View

hitps://maps.disasters.nasa.gov/ags02/ | 5] ‘
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Portal Home

* Featured Maps & Apps
« 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
* Flood Dashboard e () e
« Tropical Cyclone 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




Near Real-Time Products

* Global unless noted otherwise

* FIRMS Active Fire Points (MODIS, VIIRS)

* Global Landslide Nowcast

» Flood Detection — 1, 2, 3 Observations (MODIS)

* Precipitation Accumulation — 30 min, 3 hour, 1 day
(Global Precipitation Measurement)

» Soil Moisture and Soil Moisture Anomaly— 3 day
composite (SMAP)

« Evaporative Stress Index — weekly
* Natural and True Color Reflectance (MODIS, VIIRS)

Reflectance (MODIS
Terrs)

. :
MODIS Flood (3D30T)
3 FenEomeonty; i
Flood Detection: 3

Observations
Compeosite (MODIS)

. | R .
FIRMS Active Fire ~
Pravious 7 days .
AT L peygompopts s

FIRMS Active Fire

(VIIRS/MODIS)

And many more!

https://maps.disasters.nasa.gov/arcgis/apps/sites/#/home/pages/near-real-time



https://maps.disasters.nasa.gov/arcgis/apps/sites/#/home/pages/near-real-time

Black Marble Nighttime
Blue/Yellow Composite

Daily product

Monitor changes in
nighttime lights

Imagery available ~4-6
hours after acquisition

Resolution: 750m
Clouds also obscure lights

Bright moon phases wash
out faintest lights and light
up cloud tops




Soll Moisture Anomaly

e Soil Moisture Active Passive
(SMAP) derived product

« 3-Day Composite

* -.49 — 0.5 = Normal conditions

» Red to yellow = drier than normal
* Blue to pink = wetter than normal

 Resolution:; .25°
« Smaller islands excluded

Soil Moisture Anomaly: 3 Day Composite (SMAP)
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Global Precipitation
Measurement Prodcts

e 30-min, 3-hour, 1-day,
7-day total
accumulations

* Resolution: 0.1 degrees
« Updated every 3 hours




Evaporative Stress
Index

* Weekly product

* Yellow to Red = Dry, stressed
vegetation

« Latency = ~2 weeks
* Resolution: 5km

Evaporative Stress Index (NASA SERVIR)
ESI_4WK

Image

|:| Mo Data
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Tropical Cyclone Dashboard

i | ITopical Cyclone Dashboard

- ‘ﬁ'\'ﬁ,‘h’»- .
" }.m i

|-+ -91.484 26.397 Degrees

.
yia
i

ZEEO:DE"H!
" EOOEN Hlon EDT
" 5Tmph

zozoée /@:;"‘

1100 AM Mén EDT
'1 52pr/

o] Arthur,
L/ g

This dashboard contains experimental NASA
products that

may assist in preparing for or respending to a
tropical cyclone.

Use the Layers List widget to turn layers on
and off, comparing

NASA flood and soil maisture products with
other data such

the potential tropical cyclene's track or radar
products.

Only the most recent image is displayed for a

800 PM Tue EDT.
5Tmph

Active Hurricanes (NHC)

20 sition
00 AM Wed EDT cal Low
57mph
Depression

2020-05-20 H  Hurricane
00 PM Wed EDT
52mph 3 M  Major Hurricane
Observed
°
Forecast Track
2020-05-21

800 AM Thu EDT,

35mph
mp| Observed Track

Layers
Active Hurricanes (NHC)
| Radar Base Reflectivity (NOAA)
Accumuletion - 30 Minutes (NA
Precipitation Accumulation - 1 Day (NASA GPM

IMERG)

Precipitation Accumulation - 7 D NASA GPM
IMERG)

* Esri, HERE, NPS | NOANN%OWCOAST NOAA/NWS/NCEP, and NASA/MSFC/ESQ/SPoRT | NASA, MSFC...




Portal Home

* Featured Story Maps D

Check here for current NASA disaster activations.

e Story Maps for recent or prom iInent events B s

* Near Real-Time Dashboard &
* Most recent image displayed

Hazard Type Tiles
Event specific products by disaster type e
Risk Reduction A moa
External resources

Near Real-Time (NRT) Products

Recent Events
» Direct link to event’s product gallery

DISASTERS




4 4 y % e
Hurricanes and Cyclones Page —

These Story Maps contain NASA Products created for these events and other information to help
interpret the data.

* Response Location Dashboard

« Past event Story Maps and Product Galleries

NASA Products for
girescr Eta and
O ST~ NASA Disasters Mapping Portal Sign In

NASA's fleet of Earth observing satellites can provide a wealth of information before, during, and after a
Tropical cyclone makes landfall. This page contains all of the cyclones the DISASTERS Program has
responded to.

NASA Di s Program R

Event Product Galleries

Click the links below to open the Product Gallery and discover NASA Products created for a specific
event response.

@42 Responses

E

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



Limitations

P

NASA Products for the California Atmospheric River and Flooding 2019 0y o DISASTERSmaw

° T| m | ng Of Satel I |te . MODIS 1 Day 1 Observation Flood Map Sentinel-1 Water Extent Sentinel-1 RGB Flood Map Optical vs SAR RGB Composites

passes PotesotImazely, Optical vs SAR Detected Flooding Oove
Optical 2/28/2019
° Sensor type _ SAR 3/4/2019 MODIS Optical vs Sentinel-1 SAR

Optical, SAR, IR Summicy:

Optical imagery and Synthetic
Aperture Radar (SAR) are both
° I useful tools for detecting
ReSO|Utlon changes such as flooding. Optical
imagery however cannot see

° Ground truth|ng through clouds, so SAR can be
more accurate during cloud
|m rov weather. The opticalgimager))l/
data improves | |
covers a larger area at a lower
p rOd u Ct accu racy resolution ogf 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 POt ? |
the flooding. : 2 ARSI PowereD &1 @

esri

~




Search

n r G I S O I i Q nasa disasters| x = Relevance  }t| Filter

and Open Data -

Near-Real-Time Active-Fire and Post-Burn Support through NASA's UAVSAR derived data

Only search in NASA ArcGIS O prOdUCtS
Online [ Web Mapping Application by NamedUser5
ltem T This project explored the viability of using polarimetric radar products from NASA's airborne Uninhabited Aerial Vehicle
v
SRE Synthetic Aperture Radar (UAVSAR) instrument to provide near-real-time-map products to on-the-ground fire responders.
Maps Created: Jul 15,2015  Updeted: Jan 19,2016  View Count: 376
H Layers
* R t and fut duct labl
ecent ana rtuture proaucts avallabie cenes G b
+ Di le through
Discoverable through Open Data
Eilas NASA Products for the Midwest Flooding 2019
.
Se a rc h e n gl n es [ Web Mapping Application by jkirkend_NASA
> Location
NASA Products for the Midwest Flooding 2019
» BEslikdins Created: Mar 29,2019 Updated: Jun 26,2019 View Count: 234
> Shared
&3 Collaboration @ Yo o
> Status
Landsat-8 True Color Imagery for Hurricane Dorian 2019
E Map Image Layer by jkirkend_NASA
Landsat 8 True Color Imagery for Hurricane Dorian including pre-event imagery
Crested: Sep 8,2019 Updated: Sep 19,2019 View Count: 409
&3 Collaboration @ K -
VIIRS Black Marble Product for Hurricane Dorian
B Map Image Layer by jkirkend_NASA
VIIRS Black Marble Imagery for Hurricane Dorian including pre-event imagery
Created: Sep 8,2019  Updasted: Sep 20,2019  View Count: 240
&3 Collaboration @ v o

ARIA Flood Proxy Map (FPM) produced using Copernicus Sentinel-1, JAXA ALOS-2, ICEYE-
o X2
v W




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

Ronan Lucey
ronan.m.lucey@nasa.qov

Portal Questions:
HQO-Disasters-GlIS@mail.nasa.qov

Request Disaster Support:
HO-Disasters-EM@mail.nasa.qgov



mailto:Ronan.m.lucey@nasa.gov
mailto:HQ-Disasters-GIS@mail.nasa.gov
mailto:HQ-Disasters-EM@mail.nasa.gov

