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ABSTRACT DRCS RESPONSE CYCLE ACTIVATION EXAMPLES

Satellite observations can provide critical insights to building situational DRCS Respanse to the 2024 Hurricane Season
‘#

awareness and filling data gaps during disaster response. The National
5 4P 5 b During the 2024 Atlantic hurricane season, the DRCS activated for seven hurricanes and tropical storms (Beryl, Debby, Ernesto, Francine,
O Helene, and Milton, and Sara) working with requestors across 10 U.S. states, one U.S. territory, and two countries (U.S. and Costa Rica). The
Assessment

Aeronautics and Space Administration (NASA) Earth Science Division’s

Disasters Program aims to advance Earth science data and Information to | o P o DRCS provided 67 products through the seven event galleries to enhance situational awareness and inform response efforts relating to
support management decisions that prevent or mitigate the impacts of disasters. Screening Activation Coordination Deactivation

In support of this goal, NASA’s Disasters Response Coordination System (DRCS)

employs a “One NASA” approach to coordinate and mobilize the Agency’s

applications such as:
* Where communities face power outages
Extent of flooding and surface water extent during and after storms
assets and expertise to provide geospatial information during disasters. The Potential landslide locations and ‘hotspots’ that impact communities and transportation routes
DRCS advances the utility of Earth observation information for supporting Monitoring
disaster response needs and builds skills in the emergency management and
disaster response communities through improved coordination, engagement,

Soll moisture to highlight areas more susceptible to flooding
» Understanding where vegetation has been disturbed to highlight areas potentially impacted by high winds and flash flooding
and learning. The DRCS aims to support reduction of impact to lives and
livelihoods by empowering communities to more effectively respond to

disasters. The DRCS is organized across six NASA centers and managed by a
project office located at NASA Langley working in alignment with NASA

The DRCS network maintains situational awareness of impending and actual disasters
with potentially significant humanitarian, infrastructural, social, or economic impacts. - -
Some natural hazards occur in remote or uninhabited areas and are unlikely to cause H“rncanes Helene & Mllton
such impacts, but DRCS also maintains awareness of these events if information
gleaned from observations may benefit research at NASA and partner agencies.

Hurricane Helene caused significant flooding, landslides, power outages, and damage across Florida,
Georgia, South Carolina, North Carolina, Virginia, and Tennessee, impacting a land area over 150,000
square miles. The DRCS collaborated directly with FEMA, state emergency management agencies

Headquarters. T}-le DRCS employs a user-centered framework that begins with Screening from Florida, Georgia, North Carolina, and Tennessee, the American Red Cross, the United States
requests from disaster responders (state, local, federal government and non- . . L. Geological Survey (USGS), the National Oceanic and Atmospheric Administration (NOAA), and other
profits working at a national scale) and ends with after-action assessments that The DRCS requires a request from an organization lnYOIYed in disaster Ifesponse federal agencies to enhance situational awareness and provide decision-support products. The DRCS
feed lessons learned and process improvements. This poster introduces the and/or emergency management to elevate from the Monitoring to the Screening step. provided support response from Sept 24 — Oct 24, 2024.

DRCS model and approach to expanding the use of Earth observations and Hurricane Milton made landfall in Florida only days after Hurricane Helene devastated the

geospatial information to support disaster response, share use cases for recent Hazard Scope and southeastern United States, bringing significant flooding, wind damage, and power outages for
event activations working with decision-making organizations, and highlight Extent Timing of millions in central Florida. The DRCS provided Hurricane Milton response support between October
Request - 7-31, collaborating directly with FEMA, the State of Florida Geospatial Information Office, USGS
initial lessons learned. Damage Decision to ’ 5 y ’ P ’ ’
Extent /\ Activate NOAA, the American Red Cross, and other response partners.
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The NASAs Earth Science Division uses the global vantage point of space, to Hurricane Helene Hurricane Milton
build fundamental, scientific knowledge about Earth and how it is changing. Request Intake Screening Process Support Determination Story Map Story Map
ESD advances understanding of Earth as an integrated system and develops and
tests applications that deliver direct societal benefit. Within ESD, the Disasters Activati
Program advances science and builds tools to help communities make informed ctiva lOl.l | o | ) Product gallery for the DRCS Hurricane Milton response.
decisions for disaster planning. Before, during and after disasters strike, the Once a request is madg and an event meets .este.1bhshed. criteria, the DRCS assigns a Example Products Provided
Disasters Program provides partners with actionable data to recover from team to lead collaboration and incident coordination begins. Vesetation Disturb Nichtts Licht Radi Ch
disaster impacts and build resilient communities. . . . egeta lo_n 1S urThal:dce R o Amalyeis (ARIA) and LSAMELIITE Lig adiance anﬁehtt_ N b e NASA
aximum Decrease o Fre e varnce apl maglng an na YSIS an Sept. 22 Oct: 2 Radiance Change o lg ime lg S data were create y e
I“Cldent Coordlnatlon _i\iﬂegetation[()pe'rcent) f R ﬂ) Observational Products for End-Users from Remote Sensing Analysis r g, P— it TP — Goddard Black Marble Science Team and
_— - . . . . . . . . . =2 » (OPERA) teams at NASA's Jet Propulsion Laboratory and CalTech : ' o " published daily from Sept 18 throughout the
Programmatlc Incident Coordination includes timely and organized information and data sharing, Yot e b VA { . | derived disturbance maps using the OPERA Disturbance Alert from activation. These maps compare pre-incident
EARTH FLEET : : : “+Th1 : : : N | { ©  ....| Harmonized Landsat Sentinel-2 products, which mapped per pixel nighttime lights (left) with a post-incident scene
Key  InvestiCubesats Elements Streamhned communications acros.s . DRCS and Wlthln NASA’ COmmunlcaQOnS Wlth P T T e - | vegetation disturbance (specifically, vegetation cover loss). (center) and an experimental radiance change map
. requestors and partners, data acquisition, product deve]opment (as approprlate), and | ¢ N | The product contains modfied Copernicus Sentinel data (2024) and is produced as part of the aggregated by zip code (right) to localize possible
D].S aster . . . . . S -g . OPERA pro;e;ct, which is funded by NASA to address remote sensing needs identified by the Satellite power outages and 1mpacts, which is under
Applications handoff of data/products to requestors. Incident Coordination involves a cyclical S N e o ovloted ans oo b Gl Lemed At and Disenpery (CLAD) iaborstory development by the DRCS. Red areas experienced
o s . . ¢ f 4. ' X e University of Maryland. th tl in lumi ity, whil indicat
Disasters Response D%Q process of receiving requests, developing products, and supporting partners. RJCIODET 2 dhe ntersty of Miariond data or cloud coverage,
C o Ol‘dinati on S St em . . The NASA Goddard Space Flight Center RZZCZZ et c;{.o Sat;llZf-basZcirc;st;s:mentaci}; ;lectric;ity re(s;z;loeration efforts Lj:
’ Disasters DeaCtivation LandSIIde POlntS Landslides ~Team manually —mapped ‘ f o o 1238;1:1(6)::(2)218883].?& Ro]r{ndn et al N%A’sblafli]fdarble }zighztz';ge lz'thts
T landslides over affected areas in product suite. Remote Sensing of Environment. 2018 Jun 1,210:113-43.
Mabppinge Portal o (e . . . . . collaboration with the USGS Landslide
pping Upon verification from the requestor that their request is fulfilled or if after 72 hours Assessments, Situational Awarencss, A Stronaut Photography
: : : : : : : E R R h (LASER .
Dis asters Response c°ordination SYStem elapse since the last communication received followmg DRCS communication stgflel-ezsi?lr:iseoth::ei;Ctica(l image)r;ejvr:s R . | Photography collected by the International Space Station (ISS) crew is georeferenced and
outre ach, the DRCO will make the decision to proceed to the deactivation of the used to aid in mapping. | : shared for situational awareness and applic’ations such as optical flood mapping. Provided by
. , . The team contributed almost 400 landslide - | the ISS Program and Johnson Space Center’s Earth Science & Remotes Sensing Unit, ISS crew
The NASA Disasters Program s DRCS applles a whole-of-NASA apprOaCh that response. points to the USGS landslides dashboard } . handheld photography supported the response efforts for both Helene and Milton.
leverages Earth SCience, teChnOlogy, and eXpertise to prOVide trusted and map (left). .The image to next to the ¥ 1.3393 Photograph of Bradenton, Florida taken October 19, 2024 (left).
. . . . . . . . dashboard is a Sentinel-2 scene from s 4 Image courtesy of the Earth Science and Remote Sensing Unit, NASA Johnson Space Center.
actionable information to organizations actively responding to disasters. The Assessment e, October 7 used to map landslides for this ~
. . . . . . ILdsIndes effort.
EERES 1S ;iggf;ttgrlvfg,i‘(/jv:rilg?ig}Y’\[’;t}ihga('zvie;f%rrnrflngggii?gl}leSf;laNkCi}I?S ;I?éi fgg’:é: The DRCS pursues a systematized approach to monitoring, evaluation, and learning 4. 2,004 Contans odied Copericus Sentinel data (2024) procesed Color Inf dC " Color Infrared composites  were
ctor par v . ' . R, . A ' Infrar ites  wer
. partn pTOVI 5 S (MEL) to drive adaptation and efficacy. MEL activities include a robust after-action olor inirare omposite created using the near-infrared, red,
lmpaCtS on llveS and llvellhOOdS. . . . - Post-Event Sentinel-2 Color Infrared and green channels from the
DRCS Locations assessment process centered around collection of lessons learned with a review cycle RGB Composites & Surface Water Extent i S — MultiSpectral Instrument (MSI) on the
. : STREL SN MR e e _ E S Agency’s (ESA
to take these inputs and feed them back into the DRCS processes. Cooriod Dl Wt The Alaska Satellite Facility developed false color Red, B0 et G ‘ B e clé?elii??us Space 2 gff:;y;re_i ven‘z

g e | Green, Blue (RGB) and Radiometrically Terrain-Corrected
et (RTC) composites and surface water extent products of
the Sentinel-1A/B SAR instrument. When used to support
a flooding event, areas in blue denote water present at the

time of the satellite overpass. This map shows flood

(October 18, 2023) and post-event
(October 14, 2024), allowing for the
ability to see areas impacted from the
storm. The near-infrared gives the
ability to see through thin clouds. A
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§ Goddard Space isasters applng orta

RAmeSh Flight Center Tl extents derived from Sentinel-1 SAR decompositions Color Infrared composite depicts

] esearc . . . > o . RS v e in parts of North and South Carolina. Pre-incident data health tati d, t
dlsasters.nasa.gov Center The DlsaSterS Mapplng Portal 1S a free and Open geographlc lnformatlon SYStemS = “ was collected on September 16, and post-event data was blelfe. yS\;eriZalcr):in?; reatmvgzpierei‘g

e Marshz ;- Langley Research (GIS) portal hosting a wide array of disaster products and near real-time dashboards. wi, g~ 77|  collected September 26, September 28, and October 3. corrections have occurred.
Jet Propulsion Space Flig Center ) . . . . s Contains modified Copernicus Sentinel data (2024) processed by ESA. Contains modified Copernicus Sentinel data (2024)
Laboratory Con & It serves as the primary interface for sharing maps, data, and analysis with response ’ Comtains v CoP
DRCS Project Office
stakeholders. - = -
e Soil Moisture Percentiles
o . . . . . . —_— i : : . The NASA JPL UAVSAR collected synthetic
: Johnson . * Standardized GIS format allows €asy 1ntegrat10n Into demsmn-support tools. - REal Ay Land information System (LIS) The NASA Land Information System (LIS) is a high- aperture radar imagery over parts of central
: Space Center g L P SONUf_ISD{"'g"G'E‘UFE performance land surface modeling and data assimilation Florida from Oct 11-14 followine Hurricane
disasters.nasa.gov/response o Every product has REST and WMS endp()lnts B R e m. . system used to characterize land surface states and fluxes by Milton. The UAVSAR imaces car% beuuse 4 to
) ) ) .!"']:!I.'* o ;_sf!:'suwille oo integrating satellite-derived datasets, ground-based id t'f. flood; g v i tated
* Most services dlSCOVCTable on ATCGIS Onllne SRR, TR [] - 105 | observations, and model re-analyses. The NASA Short-term — . larzzsl ﬁndoinlgi z*seiecé:n}(;p;n "l‘",}?eget:aem
. . . . . v g . .05 | Prediction Research and Transition (SPoRT) center at Sl <N ke TS s . D ' .

The DRCS is request driven. Requests can come from disaster * Most imagery files can be downloaded e 20" | Marshall Space Flight Center (MSFC) developed a realtime e axtorh oot Wi fhe lossifiod
. . . - No login requirements Disaster Dashboards worpsasersergan (77) DISASTERS W ] :0.70% | configuration of the LIS (“SPoRT-LIS”), which is designed for e e D laft). the Blue cofor
response and emergency management organlzatlons’ SU'Ch as. o 1 s | ] 70-80% | use in experimental operations by domestic and international water extent product (left), the blue color =

open water and flat surfaces (e.g., roads),
the cyan color = inundated vegetation, and
the pink color = urban areas that may be
A inundated (low confidence). Within the RGB
B raster product (right) the green color =
vegetated areas, the pink color = inundated

| 'h [ ] s0-90% | users. For disaster response, the LIS 0-200 cm Soil Moisture

;SR . I 90-95% | Percentile layer provides soil moisture estimates at

o Tl W s -9 approximately 3-km horizontal grid spacing over a 2-meter-

{E -ﬁ: ] W -9% | deep soil column and has been validated for regional
|

. . * Two types of products:
State, local, Tribal, or federal government entities 1

. . ; . Event-based Products
Non-profit organizations working at the national scale

2. Near Real-Time Products

International governments

i applications and against U.S. Drought Monitor products. The
3 present-day soil moisture analyses are compared to daily

Organizations focused on emergency management and/or disaster response. i (<77 . %! historical distributions to determine the soil wet/dry forest ileiisér?nviali:agﬁ eas, and the Black
'| il_,.,i_i‘ Ia' Springs anomalies for the specific day of the year. | (r0ads, bare ground)
i Riarmi Image courtesy of the NASA Marshall Space flight Center SPoRT Center and NASA 4
. ] . Land Information System from October 2024. UAVSAR data courtesy of NASA /JPL-Caltech.
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