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WDKBNLD!

Welcome to the DEVELOP Environmental Justice Disasters Team 

StoryMapĈĲ

This is one of the culminating products of our 10Ĝweek project in 

which we explored how NASA Earth observations and geospatial 

analyses could support organizations working towards 
environmental justice as well as equitable disaster management 

and risk reductionă We learned about the intersections of 
environmental justice, disasters, and remote sensing from an 



5/27/22, 12:37 PM LiVWening Wo Whe Land and LiYed E[SeUienceV of DiVaVWeUV

hWWSV://VWoU\maSV.aUcgiV.com/VWoUieV/4f901eb9c6d846c59c6981b580112657/SUinW 2/63

extensive literature review and interviews with organizations who 

shared their prioritiesĄ needsĄ challengesĄ and dreams with us Ğ all 

of which are synthesized hereăĲ

Scroll down to get started with our disasterĜscapeĄ or navigate to a 

certain section by selecting a tab right above this WelcomeĈĲ

IMSQNCTBSHNM

As you scroll downĄ please click the įUnmute background audioį 

and make sure your sound is turned on to be immersed in the 

disasterĜscape through soundă
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The geography of the United States lends itself to a beautiful range 

of landscapesĄ but this vastness is also presented with a diversity of 

disastersă Climate change is increasing the severityĄ frequencyĄ and 

unpredictability of these disastersă
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Wildfires and drought are ravaging the West Coastă 

Tornadoes and severe storms are tearing through the Midwestă 
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Hurricanes and flooding are devastating the Gulf Coastă
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Unprecedented storms and extreme weather are afflicting the 

East Coast and Alaskaă
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Storm surgesĄ landslidesĄ and tsunamis are affecting coastal 
areasĄ especially HawaiĪiă
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NotablyĄ thoughĄ people are not equally impacted by these 

disastersăĲ
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Communities of color, lowĜincome communities, and 
linguisticallyĜisolated communities often experience a 

disproportionate burden of a disasterĪs impactĄ in addition to facing 

challenges and discrimination in disaster preparation and recovery 

ĖFlores et alăĄ 2021Ć Davies et alăĄ 2018Ć United Church of ChristĄ 

1987ėă FurthermoreĄ marginalized communities have historically 

beenĄ and continue to beĄ excluded from decisionĜmaking 

processesăĲĲ
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These disparities have been created and reinforced by 

disenfranchisementĄ disinvestmentĄ discriminatory policiesĄ and 

other sources of systemic inequalityăĲ

Inequities are not limited to disasters and are instead part of the 

overarching fabric of Environmental Justice (EJė.Ĳ

EJ carries many definitions and interpretations. One of the most 

commonly cited is the UăSă Environmental Protection Agency ĖEPAėİs 
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definitionĄ butĄ written over thirty years ago by the EPAĪs Office of 

Environmental EquityĄ it focuses on equityĄ rather than justiceă Ĳ

EJ trailblazer Charles LeeĎ recently proposed an enhanced version 
of the EPAĪs definition of EJ to center justice and emphasize the 

need for an interdisciplinary, holistic approach to EJĄ featured on 

the rightă

ĎLee was active in EJ organizing at the nonviolent Warren County protestsĄ among 

other key events in EJĄ and is also theĲprincipal author of the United Church of 

ChristĪs groundbreaking ħToxic Wastes and Race in the United StatesĨ report 

Ė1987ėĄ coordinator of the first People of Color Environmental Leadership SummitĄ 

and contributor to Executive Order 12898ă He is currently a lead policy advisor at 

the EPAă



5/27/22, 12:37 PM LiVWening Wo Whe Land and LiYed E[SeUienceV of DiVaVWeUV

hWWSV://VWoU\maSV.aUcgiV.com/VWoUieV/4f901eb9c6d846c59c6981b580112657/SUinW 12/63

Lee also proposes these additions to the EPAİs definition of EJ to 

more concretely outline what EJ should look likeă
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EJ centers, and is championed by, marginalized communities 

seeking to regain autonomy over their health and environmentă 

It recognizes the joint exploitation of people and landĄ linking 

systemic economicĄ socialĄ and political discrimination with 

disproportionate exposure to environmental hazardsă 

These hazards includeĄ but are not limited toĄ the proximity and 

experience of natural disastersĄ siting of toxic waste facilities or 
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undesirable land usesĄ occupational exposures to chemicals and 

unsafe conditionsĄ and access to green space and healthyĄ 

culturally appropriate foodă

The formal EJ movement was organically and gradually grown over 

the second half of the 20th century by grassroots activism across 

the United Statesă EJ activists came fromĄ and were inspired byĄ 

groups such as the Civil RightsĄ AntiĜToxicsĄ and Labor movementsĆ 

indigenous strugglesĆ and academia ĖCole and FosterĄ 2001ėă 
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TogetherĄ they fought for the guarantee of healthy people and 
placeĄ fair and accurate representation in decision makingĄ and 

the right to selfĜdeterminationăĲ

The EJ movement continues today as activists still work towards 

these goalsĄ and many are pushing forward action in the realm of 

disastersăĲ
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NASA DEVELOP

NASA DEVELOP is committed to supporting work in both EJ and 

disastersăĲThis applied science, capacity building program 

collaborates with partners to identify how Earth observations 

ĖsatelliteĜsourced data and imageryė can support their missions and 

address broader environmental and public policy issues. Teams 

provide geographic analyses and create tools to empower partner 
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decision making and increase awareness about how Earth 
observations can be usedăĲ

DEVELOP recently launched an initiative to strengthen their EJ 
involvement and established the Virtual Environmental Justice 

officeă This led to the creation of the Environmental Justice Ĝ 

Disasters Needs Assessment project which has the goal to 

understand the inequitable experience of disasters in the US and 
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identify how Earth observations could support organizations 
working towards equitable disaster management and EJăĲ

To achieÓe thisĄ the DEVELOP EJ Disasters team connected Ôith EJ 

and disaster organiÙations across the countrÖ and interÓieÔed them to 

assess their needs and eÕplore hoÔ DEVELOP can leÓerage geospatial 

science to adÓance EJăĲ
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DHRaRSDQ aMC EJ OQFaMHYaSHNMR

In our landscape analysisĄ we identified 82 organizations whose 

work addresses disaster and/or EJ issues Ėshown in Map 1 

belowėă This revealed a spatial pattern in the distribution of 

organization typesĄ as organizations at the crossĜsection of disaster 

and EJ tend to emerge from areas exposed to constant natural 

disastersă ThusĄ research at the intersection of disasters and EJ is 

imperative to address the needs of communities impacted by 

disastersă Ĳ

Move around by clicking and dragging your cursoră Zoom in with 

the plus sign in the bottom right cornerĄ and zoom out with the 

minus signă Make sure you view Alaska and Hawaiİiă Open the 
legend by clicking the menu circle in the bottom left corneră 

Expand the map with the diverging arrows in the top right cornerăĲ
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PoZeUed b\ EVUi

Map 1ą 82 disaster andđor EJ organizations identified through our landscape analysisă Blue dots show 

organizations that were interviewedĄ orange dots were contactedĄ and gray were identified but not 

contactedăĲ

We then contacted 37 of these organizationsĄ and 11 agreed to an 

interview Ėshown in Map 2 belowėă These organizationsĪ work ranges 

from mitigating urban heat island and stormwater runoffĄ to efficient 

disaster response in underserved communitiesĄ and to organizing 

community mapping efforts to inform climate adaptationă 

Click on an organization marker on the map below to learn about 

each organization and their workăĲ
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AKaRJa IMRSHSTSD ENQ JTRSHBD

Alaska Institute for Justice works alongside Native Alaskan communities to combine traditional

l i l k l d d i ifi h i f li d i i i l di

DDOaUD

Depave engages in ħconstructive destructionĨ in PortlandĄ Oregon and transforms overĜpaved

placesă They focus on empowering ħdisenfranchised communities to overcome social andć

SaUD OTQ GQDaS SaKS LaJD

Save Our Great Salt Lake engages residents in advocacy and policyĄ while also increasing

education about the lake and water issuesă

EVri, USGS PoZeUed b\ EVUi
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VaKKD CD OQN NaSHNMaK WHKCKHED RDETFD

Valle de Oro is an urban wildlife refuge built from grassroots community movements in

Mountain ViewĄ New MexicoăĲIn addition to a strong focus on wildlife conservationĄ Valle de Orć

SBP

SBP was founded in March 2006Ĳfollowing Hurricane Katrinaă Stă Bernard Parish is located just

outside of New Orleans and was made 100ŝ uninhabitable by KatrinaĪs floodwatersăĲInspiredć

ILaFHMD WaSDQ WNQJR

Imagine Water Worksİ main focus areas are climate justiceĄ water managementĄ and disaster

readiness and responseă They support community efforts by providing resourcesĄ creatingć

FKNQHCa HNTRHMF CNaKHSHNM

The Florida Housing Coalition focuses on providing resources to housing advocates to promote

affordable housing and quality living environments for Florida residentsă

SDDCR NE RDRHRSaMBD (AFSC)

Seeds of Resistance is a grassroots and youthĜled resistance under the American Friends

Service Committee ĖAFSCė Florida that strives to ħdefend their communities from catastrophić

NC CKHLaSD JTRSHBD CNKKDBSHUD

The North Carolina Climate Justice Collective works to bring a just recovery to ensure all people

and the planet thrive by engaging with communitiesĄ developing movement infrastructureĄ anć

AMNMXLNTR OQFaMHYaSHNM

An organization that helps communities prepare forĄ respond toĄ and recover from disastersă

With a focus on healthĄ this organization helps improve and save lives impacted by poverty orć
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AKK HaMCR aMC HDaQSR

All Hands and Hearts is committed to addressing the immediate and longĜterm needs of

communities around the world who have beenĲimpacted by disastersă Their response includeć

Disclaimer: NASA and DEVELOP do not endorse these 

organizationsă The groups featured in this map were contacted 

because of their contributions to EJ and disasters workă The scope 

of this project was to learn more about the needs of such 

organizationsĄ as well as how geospatial tools can be utilized to 

support EJ and disasters workĄ and we looked to these 

organizationsĪ experiences and expertiseăĲMoreoverĄ a few groups 

were interviewed at a later dateă Due to deadlinesĄ weĲwere not able 

to include them in this StoryMapĄ but we still thank them for their 

participation in our projectăĲ

ELDQFHMF TGDLDR

Our conversations with organizations revealed the following themes 

in their prioritiesĄ challengesĄ and geospatial needsă

PQHNQHSHDR
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We were interested in learning more about organizationsĪ priorities 

to better understand their most important considerations and 

most pressing issuesă

These groups who advocate for communities grappling with EJ 

andđor disasters prioritized community involvementĄ sustainable 
workloads and project impactĄ and approaching justice 
holistically to direct attention to social and economic justice 

alongside EJăĲ

Click on the individual images to expand these important quotes 

from organizationsă



5/27/22, 12:37 PM LiVWening Wo Whe Land and LiYed E[SeUienceV of DiVaVWeUV

hWWSV://VWoU\maSV.aUcgiV.com/VWoUieV/4f901eb9c6d846c59c6981b580112657/SUinW 25/63



5/27/22, 12:37 PM LiVWening Wo Whe Land and LiYed E[SeUienceV of DiVaVWeUV

hWWSV://VWoU\maSV.aUcgiV.com/VWoUieV/4f901eb9c6d846c59c6981b580112657/SUinW 26/63



5/27/22, 12:37 PM LiVWening Wo Whe Land and LiYed E[SeUienceV of DiVaVWeUV

hWWSV://VWoU\maSV.aUcgiV.com/VWoUieV/4f901eb9c6d846c59c6981b580112657/SUinW 27/63

OQFaMHYaSHNMaK CGaKKDMFDR

Work towards the aforementioned priorities may be difficult at 

times due to organizational challengesă Ĳ

Our conversations illuminated the following challenges that should 

be considered and addressed during any collaborationsą staff and 

volunteer capacityĄ time constraintsĄ and fundingă Ĳ
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Click on the individual images to expand quotes.

GDNROaSHaK NDDCR

Organizational priorities and needs directly inform the geospatial 

tools that could support themăĲ

We found that organizations are looking to leverage mapping 

technology to support decision makingĄ grant writingĄ resource 
distributionĄ and policy workăĲWe saw interest in maps that show 

change in environmental conditions and disparities over timeĄ as 

well as geospatial tools that contribute to seeking funding 

opportunities by quantifying and visualizing an organizationĪs 

impactăĲĲ
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Click on the individual images to expand quotesă
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EJ, DHRaRSDQR, aMC RDLNSD SDMRHMF

While remote sensing alone cannot address the needs and 

concerns of these organizations and othersĄ it is still a helpful tool 

that can support them in their missions and decision makingăĲThe 

coming together of experts in EJ, disasters, and geospatial 

analyses can further support communities and organizationsĄ as 

well as strengthen their respective areas of workăĲ

The following examples illustrate how previous DEVELOP projects 

and other remote sensing work have leveraged satellite dataĄ 

including NASA Earth observationsĄ to address issues relating to EJ 

and disastersăĲ

DEVELOP'R CHMBHMMaSH & CNUHMFSNM UQAaM DDUDKNOLDMS 

II PQNIDBS

DEVELOPĪs Cincinnati ť Covington Urban Development II Project 

ĖSummer 2021ė applied data from the Landsat 8 and Global 
Precipitation Measurement ĖGPMė satellites to calculate the 

landslide susceptibility of different areas around CincinnatiĄ Ohio 

and CovingtonĄ Kentuckyă 
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They combined environmental landslide susceptibility data with 

socioeconomic and population data to illustrate the intersections 

of environmental injustice and landslide risk.Ĳ
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PoZeUed b\ EVUi

Groundwork USA and Groundwork Ohio River Valley use the 

interactive map to the right toĲalert communities at heightened 
landslide risk.

Move around by clicking and dragging your cursor and zoom in with the plus sign 

in the bottom right corneră Expand the map with the diverging arrows in the top 

right cornerăĲĲ
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Learn more about their project in this StoryMapąĲĲFlood and 

Landslide Vulnerability in the Ohio River ValleyĲăĲ

DEVELOP'R HaVaH'H IRKaMC DHRaRSDQR PQNIDBS

DEVELOPĪs HawaiĪi Island Disasters Project ĖFall 2021ė used the 

Landsat 5 and Landsat 8 satellitesĄ along with other remote 

sensing dataĄ to identify land cover and flood extent on the island 

of HawaiĪi andĲinform future disaster mitigation and preparationăĲ

They layered various land coverĄ stormĄ and socialĲdata maps to 

visualize infrastructure and land susceptibility to flood riskăĲ
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The methodology and mapping developed 

in this project ultimately allowed the 

County of HawaiĪi to establish a protocol 
and standard framework for addressing 

issues in atĜrisk areasăĲ

Learn more about their project in this 

StoryMapą HawaiĪi Island DisastersĲ

These risk overlay maps feature extreme precipitation and storm flood extent in 

relation to building footprint and land cover susceptibilityĄ looking especially at 

Hilo and Konaă

NASA EaQSG OARDQUaSNQX: DQNTFGS aMC SGD GQDaS SaKS 

LaJD
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Located in Northern UtahĄ the Great Salt Lake is a remnant of the 

prehistoric Lake Bonnevilleă It is three to five times saltier than the 

oceanĄ and the ecosystem is home to a diversity of species 

ĖCarlowiczĄ 2016ėă The lake also holds great cultural significance to 

many indigenous groups in the areaă HoweverĄ due to 

anthropogenic lake uses and diversionsĄ alongside a record 

droughtĄ the Great Salt Lake reached its lowest water level on 

record in July 2021 ĖCarlowiczĄ 2016ėă Water levels have since 

continued to dropă Satellite imagery helps monitor these changes 

and could direct environmental action and policyă

The NASA Earth Observatory used Landsat 8 satelliteİs Operational 

Land Imager ĖOLIė sensorĄ a collaboration between NASA and USGSĄ 

to capture these changes in the water level of the north end of the 

Great Salt Lake between 2017 and 2021ă 

The image on the left shows 2017 and the image on the right shows 2021ă Drag the bar to see the changes in water level in 

the north end of the Great Salt Lakeă 
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From 2011 to 2016Ą Farmington Bay experienced drastic water 

lossă Landsat 5İs Thematic Mapper ĖTMė sensor captured the 2011 

image and Landsat 8İs Operational Land Imager ĖOLIė sensor 

captured the 2016 imageă

The image on the left shows 2011 and the image on the right shows 2016ă Drag the bar to see the changes in water level in 

Farmington Bay Ėtop rightėă 

Learn more about this NASA Earth Observatory application of 

remote sensingą Salt Lake Water Woes

NASA EaQSG OARDQUaSNQX: HTQQHBaMD MaQHa aMC 

RDBNUDQX MaOOHMF HM PTDQSN RHBN]

In September 2017Ą Hurricane Maria pushed through the 

northeastern Caribbeană Classified as a CategoryĜ4 when it made 

landfall in Puerto RicoĄ the hurricane had a devastating impact on 

human lifeĄ infrastructural and environmental amenitiesĄ and the 

islandĪs economy ĖGray and CarlowiczĄ 2018ėă Ĳ
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Using data acquired by the Visible Infrared Imaging Radiometer 

Suite ĖVIIRSė on NASAĪs Suomi NPP SatelliteĄ scientists at the NASA 

Earth Observatory illustrated the speed and location of 
recoveryĲfrom Hurricane Maria in Puerto Ricoă The majority of longĜ

term power outages occurred in rural areasĄ as critical 

infrastructure repair in cities was prioritizedă Visualizations such as 

this can illuminate areas in need of recovery supportă Ĳ

The image on the left is from SeptemberĜNovember 2017 and the image on the right is from JanuaryĜMarch 2018ă Purples 

indicate less nighttime lights and yellows indicate more nighttime lightsă Drag the bar to see which areas had electricity at 

the point in timeă

This information was synthesized into the composite map below 

which shows the total number of days an area went without 
powerĄ as calculated in March 2018ă
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This composite image shows the total number of days an area went without 

power over SeptemberĜNovember 2017 and JanuaryĜMarch 2018ă Green 

indicates an area went 0 days without power and light pink indicates the other 

end of the spectrum with 180 days without poweră

Learn more about this NASA Earth Observatory application of 

remote sensingą Night Lights Show Slow Recovery from Maria

CNMBKTRHNMR

EJ SaJDR SHLD.

Building the strong, trusting relationships required to work 

effectively towards justice doesnĪt happen overnightă Many 
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organizations stressed the importance of consistency and time 
investment in collaborative project environmentsăĲĲ

įWe want to incorporate all of these things and continue 

to do it in a way that continues community trustĄ thatĪs 

why weĪre so intentională But it actually requires much 

more timeăį

Klie KliebertĄ Executive DirectorĄ Imagine Water Works

BaQQHDQR SN BaOaBHSX ATHKCHMF LTRS AD aBJMNVKDCFDC 

aMC aCCQDRRDC.]]

Marginalized groups often cannot dedicate extra timeĄ staffĄ or 

other resources towards finding and learning geospatial tools and 

softwareă This knowledge can support decisionĜmaking within 

communitiesĄ so it is important to be cognizant of the accessibility 

of resources when designing or carrying out projectsă

įItİs all dependent on each program and what we have in 

fundingăăă resilience and sustainability is something 

that we wantăį

George Hernandez MejiaĄ  

UăSă Disaster Response ManagerĄ All Hands and Hearts
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CNLLTMHSX-KDC QDRDaQBG HR BQHSHBaK SN OTQRTHMF VNQJ aS 

SGD HMSDQRDBSHNM NE EJ, CHRaRSDQR, aMC QDLNSD RDMRHMF.]

Organizations expressed a lot of interest in collaborating with NASA 

DEVELOP to leverage spatial data to their communityĪs advantageă 

As both NASA DEVELOP and NASA Applied Sciences look to 

address environmental and social issues through remote sensing 

and geospatial analysisĄ it is important to ensure the diversity of 
voices affected by EJ is meaningfully represented and included.ĲĲ

įCertain communities are left out of mapsĄ meaning 

certain communities get left out of planning processesĄ 

tooă And theyİre the ones that areĄ againĄ going to be 

bearing the brunt of thisă But if theyİre not at the table 

helping to decide how these different processes 

happenĄ then weİre going to continue to exacerbate the 

inequities that are, by definition, environmental 
racism.į

Jodi LasseterĄ Founder and CoĜDirectorĄ NC Climate Justice 

Collective

RDRNTQBDR
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From listening to organizations and holding dialogues to better 

understand their needs and experiencesĄ we identified the following 

resources that could help empower and equip them in its work and 

future goalsă Click the underlinedĄ hyperlinked text to be directed to 

the websitesă

Disclaimer: NASA and DEVELOP do not endorse the resources 

housed outside of their own programsă These resources from other 

organizations were included due to their applicability to disasters 

and EJă
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GIS aMC RDLNSD SDMRHMF RDRNTQBDR

NASA Applied Remote Sensing Trainings (ARSETėą ARSET offers 

free onlineĄ inĜpersonĄ and previously recorded trainings at all levels 

of remote sensing expertiseĄ answering questions from įWhat is a 

satelliteĊį to įHow can I make a flood mapĊį Learn how to use 

toolsĄ such as Google Earth EngineĄ which can address issues 

related to disastersĄ health and air qualityĄ water resourcesĄ and 

moreă Available in English and Spanishă
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Fundamentals of Remote Sensing

Learn to Use Earth ObservationsĲ

Esri Trainingsą Esri offers a variety of free and paid training 

resources for remote sensingĄ mappingĄ and spatial analysisĄ 

including free live training seminarsĄ selfĜpaced coursesĄ and 

certification programsă Some trainings may require access to paid 

softwareă 

GIS BasicsĲĲ

GIS FundamentalsĲĲ

ArcGIS Online BasicsĲĲ

ArcGIS Online FundamentalsĲ
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DHRaRSDQ RDRNTQBDR

NASA Applied Sciences Disasters Program: The NASA Applied 

Sciences Disasters program shares resources to address how 

Earth observations and research can improve preparationĄ 

responseĄ and recovery for disasters and hazards around the worldă 

NASA Applied Science Disasters Homepage
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NASA Applied Sciences Disasters Mapping Portal: This interface 

allows users to viewĄ analyzeĄ and download disaster data products 

for use in Geographic Information Systems ĖGISėă 

NASA Disasters Mapping Portal 

NASA Applied Sciences Disasters Data Pathfinder: The data 

pathfinder can be helpful for identifying data products relevant to a 

specific disaster interest and conducting oneİs own analysesă 

NASA Disasters Data Pathfinder

NASA Applied Remote Sensing Trainings (ARSETė DisasterĜ

Related Trainings: The following offerings from ARSET could be 

helpful for organizations interested in disaster mappingă

Disaster Risk Assessment ť ResilienceĲ

Remote Sensing for Disasters ScenariosĲ

Integrating Population Grids with Remote Sensing Data for 

Sustainable Development and Disaster ManagementĲ

PreĜ and PostĜFire MonitoringĲ

Satellite Observations and Tools for Fire RiskĄ DetectionĄ and 

AnalysisĲ

Monitoring Tropical Storms for Emergency PreparednessĲ

Monitoring Urban Floods

CONVERGE Trainings: These free trainings are funded by the 

National Science Foundation and headquartered at the University of 
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Colorado Boulderİs Natural Hazards Centeră Topics include cultural 

competencyĄ mental healthĄ and social vulnerability as they relate to 

disaster researchă

CONVERGE Training Modules

ARIA Disaster Technology: ARIA is a collaboration between NASA 

Jet Propulsion Laboratory ĖJPLė and Caltech and utilizes radar and 

remote sensingĄ GPSĄ and seismic observations for disaster 

science and response applicationsă The ARIA website includes tools 

and openĜsource data access for disaster urgent response 

productsă

ARIA Ĝ Advanced Rapid Imaging and AnalysisĲ
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EMUHQNMLDMSaK JTRSHBD (EJ) RDRNTQBDR

U.S. Environmental Protection Agency (EPAė EJ Homepage: The 

EPA EJ Homepage includes resources to learn more about EJă Scroll 

to the bottom of the page to see a timeline of EJİs historyĄ which 

features a link to the seminal 17 principles of EJ written at the first 

People of Color Environmental Leadership Summit in 1991ă

EPA EJ Homepage
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U.S. EPA EJScreen: EJScreen is a free online mapping tool that 

allows users to evaluate the EJ risk of an area by comparing data on 

pollutionĄ socioeconomic conditionsĄ health disparitiesĄ service 

gapsĄ and moreă These analyses support the EPAİs outreach and 

engagement strategies and can also inform community effortsĄ 

grant writingĄ and educational programă 

EJScreen Homepage ĖLaunch Toolė

How to Use EJScreen

How to Understand EJScreen Results

Tutorial by the Environmental and Energy Study Institute ĖEESIė

National Black Environmental Justice Network (NBEJNė 
Resources and Tool Page: NBEJN is a coalition of EJ organizations 

fighting for socioeconomic and environmental equityă They 

compiled an extensive list of resources relevant to the work of EJ 

organizationsĄ including grant resources and information on how to 

use mapping in an EJ contextă

NBEJN Resources and Tools Page

NASA EJ Backgrounder: This EJ Backgrounder provides an 

overview of the ways NASA is addressing EJă It discusses how NASA 

data is supporting EJ and climate justiceĄ as well as citizen scienceă

NASA EJ Backgrounder Homepage
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NASA Socioeconomic Data and Applications Center (SEDACė: 
SEDAC focuses on human interactions in the environmentă With a 

mission to integrate socioeconomic and Earth science dataĄ 

resources are available to share information between Earth 

sciences and social sciencesă

NASA Socioeconomic Data and Applications CenterĲ 

CNKKaANQaSHNM OOONQSTMHSHDR



5/27/22, 12:37 PM LiVWening Wo Whe Land and LiYed E[SeUienceV of DiVaVWeUV

hWWSV://VWoU\maSV.aUcgiV.com/VWoUieV/4f901eb9c6d846c59c6981b580112657/SUinW 52/63

NASA DEVELOP Projects: The NASA DEVELOP program uses NASA 

Earth observations and mapping techniques to empower decision 

making and address environmental and public policy issuesă A 

recent initiative is pushing forward EJĜoriented projects which 

leverage geospatial data to support justice and equity workă

NASA DEVELOP Homepage

Project Idea Submission Form

Contact DEVELOP at NASAĜDLĜDEVELOPŤmail.nasa.gov 

Thriving Earth Exchange (TEXė: TEX focuses on community science 

to help bring together communitiesĄ scientistsĄ and partner 

organizations to collaborate on projects that tackle local issues 

related to natural hazardsĄ natural resourcesĄ and climate changeă

TEX Homepage

EPICĜN: EPICĜN works to bring together university resources and 

community organizations to create and implement creative 

solutions to local problemsă In addition to collaboration 

opportunitiesĄ their website hosts an extensive list of resources 

aimed at bridging academic resources and community 

organizationsă 

EPICĜN Homepage
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ABJMNVKDCFDLDMSR

This project was conducted by the EJ Disasters Team from the first 

cohort of projects by DEVELOPĪs Virtual Environmental Justice 

office projectsăĲ

Julianne Liu ĖProject Leadė, Emma Cooper, Keegan Kessler, Natasha JohnsonĜ

Griffin

We would like to thanką

All of the organizations for their impactful workĄ thoughtful 

responsesĄ engaging conversationsĄ and enthusiasm about our 

projectą 

Robin Bronen Ğ Alaska Institute for Justice

Katya Reyna Ğ Depave

Jennifer OwenĜWhite, Katie McVey, ť Xavier Barraza Ğ Valle 

de Oro National Wildlife Refuge

Chandler Rosenberg Ğ Save Our Great Salt Lake

Elizabeth Egle ť Reese May Ğ SBP

George Hernandez Mejia Ğ All Hands and Hearts

Klie Kliebert ť Miriam Belblidia Ğ Imagine Water Works
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Jodi Lasseter ť Donna Chavis Ğ NC Climate Justice Coalition

Guadalupe De La Cruz ť Emma Shaw Crane Ğ Seeds of 

Resistance

Michael Chaney Ğ Florida Housing Coalition

Lynn de Freitas Ğ Friends of Great Salt Lake

Experts in EJ and disaster research for sharing their advice on 

best practices to help with our outreach and interviewsą 

Dr. Sara Grineski ť Dr. Tim Collins Ğ University of UtahĄ 

Center for Natural and Technological Hazards

Dr. Jennifer Pipitone Ğ College of Mount Saint Vincent

Dr. Lori Peek Ğ University of Colorado BoulderĄ Natural 

Hazards Center

Our DEVELOP support team for their patienceĄ guidanceĄ and 

collaboration on this inaugural project dedicated to advancing EJ 

at DEVELOP and NASA Applied Sciencesą 

Lauren ChildsĜGleason Ğ DEVELOP Science Manager ť EJ 

Science Advisor

Marco Vallejos Ğ DEVELOP EJ Fellow

Liz Duran, Paige Aldenberg, Sadie Murray, ť Thomas 
Schindelman Ğ The Virtual Environmental Justice Health and 

Air Quality Team Ėview their StoryMapė
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RDEDQDMBDR

CarlowiczĄ Mă Ė2016Ą November 3ėăĲSalt Lake Water Woesă 

httpsąđđearthobservatoryănasaăgovđimagesđ88929đsaltĜlakeĜwaterĜwoes

CarlowiczĄ Mă Ė2016ėă Salt Lake Water Woesă Retrieved March 21Ą 2022Ą from 

httpsąđđearthobservatoryănasaăgovđimagesđ88929đsaltĜlakeĜwaterĜwoes Ĳ

ColeĄ Lă WăĄ ť FosterĄ Să Ră Ė2001ėă From the Ground Upą Environmental Racism 

and the Rise of the Environmental Justice Movementă New York University PressăĲ

DaviesĄ Iă PăĄ HaugoĄ Ră DăĄ RobertsonĄ Jă CăĄ ť LevinĄ PăĄ Să Ė2018ėă The unequal 

vulnerability of communities of color to wildfireă PLoS ONE 13Ė11ėĄ 1Ğ15ă 

httpsąđđdoiăorgđ10ă1371đjournalăponeă0205825

FloresĄ Aă BăĄ CollinsĄ Tă WăĄ GrineskiĄ Să EăĄ GriegoĄ Aă LăĄ MullenĄ CăĄ NadybalĄ Să MăĄ 

RenteriaĄ RăĄ RubioĄ RăĄ ShakerĄ YăĄ ť TregoĄ Să Aă Environmental injustice in the 

disaster cycleą Hurricane Harvey and the Texas Gulf Coastă Environmental Justice 

14Ė2ėă httpsąđđdoiăorgđ10ă1089đenvă2020ă0039Ĳ

GrayĄ EăĄ ť CarlowiczĄ Mă Ė2018ėă Night Lights Show Slow Recovery from Mariaă 

Retrieved March 21Ą 2022Ą from 

httpsąđđearthobservatoryănasaăgovđimagesđ144371đnightĜlightsĜshowĜslowĜ

recoveryĜfromĜmaria Ĳ

GrayĄ EăĄ ť CarlowiczĄ Mă Ė2018Ą December 12ėăĲNight Lights ShoÔ SloÔ RecoÓerÖ 

from Mariaă httpsąđđearthobservatoryănasaăgovđimagesđ144371đnightĜlightsĜ

showĜslowĜrecoveryĜfromĜmaria
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LeeĄ Că Ė2021ėă Evaluating Environmental Protection AgencyĪs Definition of 

EnvironmentalĲJusticeăĲEnvironmental JusticeĄĲ14Ė5ėĄ 332Ğ337ă 

httpsąđđdoiăorgđ10ă1089đenvă2021ă000

United Church of ChristĄ Commission for Racial Justiceă Ė1987ėă Toxic Wastes and 

Race in the United Statesą A National Report on the Racial and SocioĜEconomic 

Characteristics of Communities with Hazardous Waste SitesăĲ

US Environmental Protection Agency ĖEPAėă Ėnădăėă Environmental Justiceă 

Retrieved February 28Ą 2022Ą from httpsąđđwwwăepaăgovđenvironmentaljusticeĲ

Image Credits:

Anesti Vegaă Ė2018ėă Aerial Photo of Rise for Climate march in San 

FranciscoĚJPEGěă CC BYĜNCĜSA 2ă0ă Retrieved from flickrăcom 

Ėhttpsąđđwwwăflickrăcomđphotosđ350orgđ43651206615đinđphotostreamđėăĲĲĲĲ

Cloudchasedă Ė2014ėă Hurricane Arthur North Carolina mobile homes 

damageĚJPEGěă Public Domaină Retrieved from commonsăwikimediaăorg 

ĖhttpsąđđcommonsăwikimediaăorgđwikiđFileąHurricaneĤArthurĤNorthĤCarolinaĤm

obileĤhomesĤdamageăjpgėĲ

Gayatri Malhotraă Ė2020ėă UntitledĚJPGěă Unsplash Licenseă Retrieved from 

unsplashăcom ĖhttpsąđđunsplashăcomđphotosđWzfqobnrSVcėĲĲ

Jacques Descloitresă Ė2004ėă Hurricane FrancesĚJPEGěă NASA Licenseă Retrieved 

from earthobservatoryănasaăgov 

Ėhttpsąđđwwwăearthobservatoryănasaăgovđimagesđ13801đhurricaneĜfrancesėĲ

Jeff Schmaltză Ė2011ėă Hurricane IreneĚJPEGěă NASA Licenseă Retrieved from 

earthobservatoryănasaăgov 

Ėhttpsąđđearthobservatoryănasaăgovđimagesđ51929đhurricaneĜireneėĲĲ
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Jesse Allenă Ė2014ėă Bandelier National MonumentĚJPEGěă NASA Licenseă Retrieved 

from earthobservatoryănasaăgov 

Ėhttpsąđđearthobservatoryănasaăgovđimagesđ87460đbandelierĜnationalĜ

monumentėĲ

Jocelyn Augustinoă Ė2008ėă Hurricane Ike Gilchrist damageĚJPEGěă FEMA Licenseă 

Retrieved from commonsăwikimediaăorg 

ĖhttpsąđđcommonsăwikimediaăorgđwikiđFileąHurricaneĤIkeĤGilchristĤdamageăjpgĲė

Ĳ

Jocelyn Augustinoă Ė2005ėă FEMA Ğ 19189ĚJPEGěă Public Domaină Retrieved from 

commonsăwikimediaăorg ĖhttpsąđđcommonsăwikimediaăorgđwikiđFileąFEMAĤĜ

Ĥ19189ĤĜĤPhotographĤbyĤJocelynĤAugustinoĤtakenĤonĤ09Ĝ03Ĝ

2005ĤinĤLouisianaăjpgėĲĲĲ

John Collieră Ė2016ėă Storm over South SideĄ WalthamĄ June 2016ĚJPEGěă Public 

Domaină Retrieved 

fromĲcommonsăwikimediaăorgĲĖhttpsąđđcommonsăwikimediaăorgđwikiđFileąStorm

ĤoverĤSouthĤSideĄĤWalthamĄĤJuneĤ2016ăjpgėĲ

Joshua Stevensă Ė2021ėă Great Salt LakeĚJPEGěă NASA Licenseă Retrieved from 

NASA Earth Observatoryă 

Ėhttpsąđđearthobservatoryănasaăgovđimagesđ148700đrecordĜlowĜforĜgreatĜsaltĜ

lakeėĲ

Joshua Stevensă Ė2017ėă Great Salt LakeĚJPEGěă NASA Licenseă Retrieved from 

NASA Earth Observatoryă 

Ėhttpsąđđearthobservatoryănasaăgovđimagesđ148700đrecordĜlowĜforĜgreatĜsaltĜ

lakeėĲ

Joshua Stevensă Ė2016ėă Night Lights Maps Open Up New Applications ĚJPEGěă 

NASA Licenseă Retrieved from earthobservatoryănasaăgov 
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Ėhttpsąđđearthobservatoryănasaăgovđimagesđ90008đnightĜlightĜmapsĜopenĜupĜ

newĜapplicationsėĲ

Joshua Stevensă 2011ă Salt Lake Water WoesĚJPEGěă NASA Licenseă Retrieved 

from Ėhttpsąđđearthobservatoryănasaăgovđimagesđ88929đsaltĜlakeĜwaterĜwoesė

Joshua Stevensă 2016ă Salt Lake Water WoesĚJPEGěă NASA Licenseă Retrieved 

from Ėhttpsąđđearthobservatoryănasaăgovđimagesđ88929đsaltĜlakeĜwaterĜwoesė

Kel Elkinsă Ė2018ėă Night Lights Show Slow Recovery from Maria ĚJPEGěă NASA 

Licenseă Retrieved from 

httpsąđđearthobservatoryănasaăgovđimagesđ144371đnightĜlightsĜshowĜslowĜ

recoveryĜfromĜmariaĲ

Kevin Butză Ė2020ėă Cars Parked on the Side of the Road during DaytimeĚJPEGěă 

Unsplash Licenseă Retrieved 

fromĲunsplashăcomĲĖhttpsąđđunsplashăcomđphotosđBpAmĤpsdjhsė

Lauren Dauphină Ė2020ėă Coloring the Great Salt LakeĚJPEGěă NASA Licenseă 

Retrieved from earthobservatoryănasaăgov 

Ėhttpsąđđearthobservatoryănasaăgovđimagesđ147355đcoloringĜtheĜgreatĜsaltĜ

lakeėĲ

Lauren Dauphină Ė2020ėă Reshaping Coastal LouisianaĚJPEGěă NASA Licenseă 

Retrieved from earthobservatoryănasaăgov 

Ėhttpsąđđearthobservatoryănasaăgovđimagesđ147739đreshapingĜcoastalĜ

louisianaė

Lawrence Ongă Ė2002ėă New NASA Satellite Zooms in on Tornado SwathĚJPEGěă 

NASA Licenseă Retrieved from earthobservatoryănasaăgov 

Ėhttpsąđđearthobservatoryănasaăgovđimagesđ2411đnewĜnasaĜsatelliteĜzoomsĜinĜ

onĜtornadoĜswathėĲ
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Liam Gumleyă Ė2002ėă Black Water Off the Gulf Coast of FloridaĚJPEGěă NASA 

Licenseă Retrieved from earthobservatoryănasaăgov 

Ėhttpsąđđearthobservatoryănasaăgovđimagesđ9313đblackĜwaterĜoffĜtheĜgulfĜ

coastĜofĜfloridaėĲ

Marc Stă Gilă Ė1972ėă The Atlas Chemical Company Belches Smoke across Pasture 

LandĚJPEGěă Public Domaină Retrieved from commonsăwikimediaăorg  

ĖhttpsąđđcommonsăwikimediaăorgđwikiđFileąTheĤAtlasĤChemicalĤCompanyĤBelc

hesĤSmokeĤacrossĤPastureĤLandĤinĤForegroundăĤ06Ĝ1972ĤĖ3704372976ėăjpgėĲ

MODIS Rapid Response Teamă Ė2011ėă Winter Storm Along the US East 

CoastĚJPEGěă NASA Licenseă Retrieved from earthobservatoryănasaăgov 

Ėhttpsąđđearthobservatoryănasaă govđimagesđ48566đwinterĜstormĜalongĜtheĜusĜ

eastĜcoastėĲ

MODIS Rapid Response Teamă Ė2005ėă Record Blizzard Buries US 

NortheastĚJPEGěă NASA Licenseă Retrieved from earthobservatoryănasaăgov 

Ėhttpąđđearthobservatoryănasaăgovđimagesđ5192đrecordĜ blizzardĜburiesĜusĜ

northeastėĲ

NASA DEVELOP Ė2016ėă DEVELOPfullcolorĤrv5ă26ă16ĚPNGěă Retrieved from NASA 

DEVELOPă ĖhttpsąđđdevelopălarcănasaăgovđėĲĲ

NASA GSFC LandsatđLDCM EPO Team Ė2000ėă PortlandĄ OregonĚJPEGěă NASA 

Licenseă Retrieved from visibleearthănasaăgov 

Ėhttpsąđđwwwăvisibleearthănasaăgovđimagesđ42748đportlandĜoregonđ42749wėĲ

National Park Service Ė2005ėă Air pollution by industrial chimneysĚJPEGěă Public 

Domaină Retrieved from commonsăwikimediaăorg 

ĖhttpsąđđcommonsăwikimediaăorgđwikiđFileąAirĤpollutionĤbyĤindustrialĤchimneys

ăjpgėĲĲ
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Norman Kuringă Ė2014ėă Springtime in the Gulf of AlaskaĚJPEGěă NASA Licenseă 

Retrieved from  earthobservatoryănasaăgov  

Ėhttpsąđđearthobservatoryănasaăgovđimagesđ83754đspringtimeĜinĜtheĜgulfĜofĜ

alaskaėĲ

Reto StöckliĄ Nazmi El SaleousĄ Marit JentoftĜNilsenăĲĖ2000ėă Earth from 

SpaceĚJPEGěă NASA Licenseă Retrieved from earthobservatoryănasaăgov  

Ėhttpsąđđearthobservatoryănasaăgovđimagesđ885đearthĜfromĜspaceėĲ

Robert Simonă Ė2006ėă New Orleans LouisianaĚJPEGěă NASA Licenseă Retrieved 

from earthobservatoryănasaăgov 

Ėhttpsąđđearthobservatoryănasaăgovđimagesđ2158đnewĜorleansĜlouisianaėĲ

Uă Să Bureau of Reclamationă Ė1964ėă Flooded Homes on the East Side of 

WaitsburgĄ WashingtonĚJPEGěă Public Domaină Retrieved 

fromĲcommonsăwikimediaăorgĲ 

ĖhttpsąđđcommonsăwikimediaăorgđwikiđFileąFloodedĤhomesĤonĤtheĤeastĤsideĤ

ofĤWaitsburgĄĤWashingtonĄĤDecemberĤ23ĄĤ1964ĤĖWASTATEĤ3698ėăjpegĲ

UăSă Fish and Wildlife Service Ė2017ėă Irma flooding Clay CountyĄ FloridaĚJPGěă 

Public Domaină Retrieved from commonsăwikimediaăorg 

ĖhttpsąđđcommonsăwikimediaăorgđwikiđFileąIrmaĤfloodingĤClayĤCountyĄĤFloridaăj

pgėĲĲ

United States Navy Ė2010ėă Smoke from a fire seen near PortĜauĜPrinceĄ 

HaitiĚJPEGěă Public Domaină Retrieved from commonsăwikimediaăorg 

ĖhttpsąđđcommonsăwikimediaăorgđwikiđFileąOperationĤUnifiedĤResponseĤDVIDS

243503ăpgėĲ

Uwe Aranasă Ė2014ėă Traditional House in Kg SalaromĚJPEGěă Creative Commons 

Licenseă Retrieved from commonsăwikimediaăorg 

ĖhttpsąđđcommonsăwikimediaăorgđwikiđFileąSalaromĤSabahĤFrameĜofĜaĜnewĜ

houseĜ01ăjpgėĲ
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Video and Audio Credits:

Arnav Kaintholaă Ė2021ėă Wildfire on the MountainĚMP4ěă Pexels Licenseă Retrieved 

from pexelsăcom ĖhttpsąđđwwwăpexelsăcomđvideođwildfireĜonĜtheĜmountainĜ

7543653đėĲ

CoverrĜFreeĜFootageă Ė2017ėă Tornado Ğ 7619 ĚMP4ěă Pixabay Licenseă Retrieved 

from pixabayăcom ĖhttpsąđđpixabayăcomđvideosđtornadoĜstormĜwindĜpowerĜ

hurricaneĜ7619đėĲ

Filmscoreă Ė2020ėă Tornado Sirens Ğ TulsaĚăwavěă Creative Commons 0 Licenseă 

Retrieved from freesoundăorg 

ĖhttpsąđđfreesoundăorgđpeopleđFilmscoređsoundsđ515695đėĲ

Freesoundă Ė2017ėă Large River RushingĚăwavěă Attribution Noncommercial 

Licenseă Retrieved from freesoundăorg 

ĖhttpsąđđfreesoundăorgđpeopleđdeletedĤuserĤ7146007đsoundsđ383775đėĲ

Hansă Ė2017ėă SnowĚMP4ěă Pixabay Licenseă Retrieved from pixabayăcom 

ĖhttpsąđđpixabayăcomđvideosđsnowĜsnowfallĜsnowflakesĜflakesĜ7088đė

InspectorJă Ė2017ėă AmbienceĄ Day WildlifeĚăwavěă Attribution Noncommercial 

Licenseă Retrieved from freesoundăorg 

httpsąđđfreesoundăorgđpeopleđInspectorJđsoundsđ398980đĲ

John Thibodeauă Ė2017ėă Hurricane Harvey aftermath in RockportĄ TexasĚWEBMěă 

Public Domaină Retrieved from Wikimedia Commonsă 

ĖhttpsąđđcommonsăwikimediaăorgđwikiđFileąHurricaneĤHarveyĤaftermathĤinĤRoc

kportĄĤTexasăĤĖ546590ėăwebmėĲ

Klankbeeldă Ė2013ėă Snow on umbrellaĚăwavěă Creative Commons 0 Licenseă 

Retrieved from freesoundăorg 

Ėhttpsąđđfreesoundăorgđpeopleđklankbeeldđsoundsđ178150đėĲ



5/27/22, 12:37 PM LiVWening Wo Whe Land and LiYed E[SeUienceV of DiVaVWeUV

hWWSV://VWoU\maSV.aUcgiV.com/VWoUieV/4f901eb9c6d846c59c6981b580112657/SUinW 62/63

Luciolepriă Ė2013ėă Light and steady windĚăwavěă Creative Commons 0 Licenseă 

Retrieved from freesoundăorgĲ 

Ėhttpsąđđfreesoundăorgđpeopleđluciolepriđsoundsđ186635đė

Peggy Johnson Philip Waikoloaă Ė2019ėă Storm At SeaĚMP4ěă Pexels Licenseă 

Retrieved from pexelsăcom ĖhttpsąđđwwwăpexelsăcomđvideođstormĜatĜseaĜ

1879456đėĲ

Ruvim Miksanskiyă Ė2018ėă Drone View of the WoodsĚMP4ěă Pexels Licenseă 

Retrieved from pexelsăcom ĖhttpsąđđwwwăpexelsăcomđvideođdroneĜviewĜofĜtheĜ

woodsĜ1443653đė

Silas267ă Ė2021ėă River Ğ 80814ĚMP4ěă Pixabay Licenseă Retrieved from 

pixabayăcom ĖhttpsąđđpixabayăcomđvideosđriverĜfloodĜwildĜviolentĜwaterĜ

80814đėĲ

Tim Kahn and Zaxcom Maxxă Ė2014ėă Forest fireĚăwavěă Attribution Noncommercial 

Licenseă Retrieved from freesoundăorg 

Ėhttpsąđđfreesoundăorgđpeopleđtimăkahnđsoundsđ253770đėĲ

NASA Legal Statements

This material is based upon work supported by NASA through contract 

NNL16AA05CăĲ

Any opinionsĄ findingsĄ and conclusions or recommendations expressed in this 

material are those of the authorĖsė and do not necessarily reflect the views of the 

National Aeronautics and Space Administration ĖNASAėăĲ

NPR 2200ă2C Dă6ă4ă1ą Trade names and trademarks are used in this report for 

identification onlyă Their usage does not constitute an official endorsementĄ either 

expressed or impliedĄ by the National Aeronautics and Space AdministrationăĲ



5/27/22, 12:37 PM LiVWening Wo Whe Land and LiYed E[SeUienceV of DiVaVWeUV

hWWSV://VWoU\maSV.aUcgiV.com/VWoUieV/4f901eb9c6d846c59c6981b580112657/SUinW 63/63


