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AtmosphericScience Data Center (ASDC) SUBorbital Support (SUBS) Team SUBS Team Members The Sub-Orbital Order Tool (SOOT)
The NASA Earth Observing System Data and Information System e s - Discioli tonted NASA The SUBS team is a specialized group within the ASDC who works specifically with Megan Buzanowicz, Primary Point of Contact: The Sub-Orbital Order Tool (SOOT) is a data accession tool at the ASDC which was designed to promote
(EOSDIS) is designed as a distributed system, with major facilities SR ISCIp '!‘e'°"'e"_e atmospheric science, data ingest, archival, and distribution, data science, and outreach. megan.e.buzanowicz@nasa.gov suborbital research and analysis. On SOOT, you can discover and access the airborne and field campaign
located throughout the United States known as Distributed Active e Distributed Active Archive Centers The SUBS team works with science mission teams and guided them through the data Sean Leavor, Secondary Point of Contact: data archived at the ASDC. SOOT’s Power User Interface is intended for experienced airborne data users
Archive Centers (DAACs). DAACs are a part of the NASA Earth e (DAACs) process atthe ASDC. sean.leavor@nasa.gov and airborne science teams. In the ASDC, the Transformers team develops, updates, and maintains SOOT.
Observing System (EOS) mission and are critical in ensuring data will Nathan Jester, Lead Developer: Currently, there are 15 campaigns on SOOT with data readily available to download.
be easily accessible to users. The main objective of DAACs is to / While the ASDCingests, archives, and distributes data from NASA campaigns involving nathan.jester@nasa.gov
process, archive, document, and distribute data from NASA’s past = atmospheric suenc_e, mc!ud.mg satellltce famd suborbital m|.55|_ons, the SUBS team focuses Abraham Porter, Associate Developer: Sub-Orbital Order Tool (SOOT) Power User Interface
and present Earth-observing satellite missions and field campaigns. Srem T only on the suborbital missions, or missions that occur within the Earth’s atmosphere. abraham.porter@nasa.gov
EOSDIS is home to 12 DAACs: Alaska Satellite Facility (ASF) DAAC, the PoDAAC These missions typically use instrument payloads aboard aircraft, boat, mobile labs, or Gabriel Mojica, Outreach Coordinator: Welcome to the Sub-Orbital Order Tool (SOOT) which is designed to promote suborbital research and analysis. Here you can
. . . Neperwre (oo . . . . .. . ] . o discover and access the airborne and field campaign data archived at the Atmospheric Science Data Center (ASDC). The SOOT
Atmospheric Science Data Center (ASDC), Crustal Dynamics Data T ground stations. Satellite data can also be used in suborbital missions as a validation gabriel.mojica@nasa.gov e s [T eEe T T e T ST emER e A T T 2 A ST e
Information System (CDDIS), Global Hydrometeorology Resource method for aircraft measurements. The following is a list of some of the campaigns the
Center (GHRC) DAAC, Goddard Earth Sciences Data and Information SUBS team has been assigned to perform data distribution on: Select a campaign and deployment: @
Services Center (GES DISC), Land Processes DAAC (LP DAAC), Level 1 | sl g e
and Atmosphere Archive and Distribution System (LAADS) DAAC, | DARGS ingest, archve, process and - oL DA Short Name Long Name Platform(s) Short Name Long Name Platform(s) ACEPOL a ACTIVATE Aeolus Cal/Val
| distribute data o use o . . :
National Snow and Ice Data Center (NS| DC) DAAC’ Oak Ridge D e : Support Documentation "'A@ Support Documentation Support Documentation
National Laboratory (ORNL) DAAC, Ocean Biology DAAC (OB.DAAC), ACTIVATE Aerosol Cloud Aircraft, satellite NAAMES North Atlantic Aerosol Aircraft, NACTIVATE ) g
: : : : : . 2017 Pem—eSe 20200 2021 2022 2019
Physical Oceanography DAAC(PO.DAAC), and the Socioeconomic TR A FReE S meTeorology Interactions and Marine Ecosystem satellite,
. igure 1: Ma
Data and Applications Center (SEDAC). g P oVer the western Study sondes,
Established in 1991, the ASDCis in the Science Directorate located at the NASA Langley Research Center (LaRC) in Hampton, Virginia. The Mission ATlantic Experiment research vessel AJAX ARISE CAMP2EX
. P . . . : : . e : : : A - Suboort D -
of the ASDF is to “be a leading pr.owder Qf atmospherl_c suencg data products and serwc_es to the s.c_lence community thrqugh agility, |nn0\_/at|on, ORACLES ObseRvations of Aerosols | Aircraft upport Documentation upport Documentation
and technical excellence.” The Science Directorate’s Climate Science Branch, Atmospheric Composition Branch, and Chemistry and Dynamics AJAX Alpha Jet Atmospheric Aircraft above CLouds and their ort a01s 2015 20s o Jors 015
Branch work with the ASDC to study changes in the Earth and its atmosphere. The ASDC supports over 60 projects and provides access to more Experiment intEractionsS 015 2016 2017 2018
than 1000 archived collections. Data products produced by campaigns translate into meaningful knowledge that inspires action by scientists, ! !
educators, decision makers, and the public. The ASDC has four focus areas: Radiation Budget, Clouds, Aerosols, and Tropospheric Composition. r T S
. . . igure 5: The homepage of the website.
] e . CALIPSO-NVF | Cloud-Aerosol Lidar and | Aircraft, satellite OWLETS Ozone Water-Land Aircraft : P
Data Ingest, Archive, and Distribution Process Infrared Pathfind _ o o Data Accession on SOOT
nirared Fathrinaer Environmental Transition | satellite, ground
. . e . . . Satellite Observations — ‘
The data ingest, archival, and distribution process is an extensive process thatinvolves several teams at the ASDC. A lot of the processes can be Nieht Validation Flicht Study station, . _
done in parallel to help reduce the time it takes from data creation and transfer to public distribution. The first step is for the science team to 8 alidation rlights research vessel SOOT makes it VerY easy to access and dO\A{nloaq data. Howgver, you mu§t first have an Earthdata account to doyvnload data from §QOT. Wh.en
work with the ASDCto write an abstract describing the campaign, when and where it occurred, goals and objectives, and measurement CAMP2Ex Cloud. Aerosol and Aircraft : ) on the SOOT website, you are presented with a list of campaigns and their deployment/dataset dates. You can either chose a specific campaign
: “@andi ” : : ; ’ ’ SCOAPE Satellite Coastal and Ground station, and year, or only a campaign. There is also a section for support documentation which includes publications affiliated with the campaign, data
platforms. The abstracts are then posted to the ASDC website to create a “landing page” for the project. The landing page is a hub where the Monsoon Processes- satellite, ground o A heri 4 yedn, y paign. : PP : pu _ _ paign, da
abstract, data, and other related materials (outreach materials/documentation) live. Once the abstract has been published, the ASDC will Philippines Experiment station ’ Ocear.nc tmospheric sondes, products, reIatgd websites, and other campalgn—relateq documentatlon.‘Once you seIeFt a campaign, you W'!' be presented with the campaign
management plan (DMP). The DMP may need to be written by the science team depending on the stage of the project, for example if the project CPEX-AW, Convective Processes Aircraft, y - bring up the related Principal Investigators (Pls) and data I Ds for the instruments those platforms (Figure 7).
: - : - : : : : : . : SOLVE SAGE Il Ozone Loss an Aircra
is active or upcoming, the science team will be expected to submit the DMP. The goal of the DMP is to detail how the ASDC plans to organizeand CPEX-CV Experiment, Aerosol & satellite, sondes Validation £ . t il ’ ; o AU s by eelacting o B
maintain the data. ) alidation Experimen satellite, groun - _ ,
Winds, Cabo Verde P o & g 1eW afl campargns SOOT Power User Interface: FIREXAQ to view only their data IDs, or you can select
. ] . Statlon' sonaes, The Fire Influence on Regional to Global Environments and Air Quality (FIREX-AQ) campaign a specific data ID without filtering by Pl.
Once the documentation is complete, the ASDC will begin the metadata DCOTSS Dynamlcs and Chemlstry Alrcraft, rocket FIREX-AQ was a NOAA/NASA interagency intensive study of North American fires to gain an O e you - you s s
North Atlantic Aerosols and Marine Ecosystems Study [ * A . . . ey : understanding on the integrated impact of the fire emissions on the tropospheric chemistry and .
. compllatlon process WhICh bEng Wlth Smelttmg d re_queSt to add a GCMD Of the Summer Sate_lllte' ground SONEX SUbSOﬂiC Assessment — Aircraft composition and to assess the satellite’s capability for detecting fires and estimating fire prompted to download the selected file
— (GIobaI Change Master DII"ECtOI"y) PFOJECt Keyword which enables data to Stratosphere station, sondes 0 d Nit tellit ! m emissions. Thg overarching goal of FIRE.‘:.(-AQ yvas .to provide mleasurements of trace gas_and (Figu re 8)_ One additional feature of SOOT is
- BRI R appear on Earthdata Search and the ASDC’s landing page for the project. What - . : zone and itrogen >atetiite | | cerosolemissions for wiidires and prescribec fres n great detall, reiate em lo ueland e -y o \arge Feature. This allows you to select
h t is the decisi h th llecti dat ducts. f D|SCOVER-AQ Derlvmg Information on Alrcraft, Oxide Experlment @ conditions at the point of emission, characterize the conditions relating to plume rise, follow ) ] - .
The NASA North Atlantic Aerosols and Marine Ecosystems Study (NAAMES) project was the first NASA Earth Venture - Suborbital appens neX IS € eC|S|0n on how € collec Ionsl Oordata pro uc SI ora f L. f . Select a platform. N\ plumes downwind to understand chemical transformation and air quamy impacts. COmp|e[ed multlple fl|eS Startlng at the same tlme and
e e o e ety ot enen et e nenes | Project will be organized. Data products arealogically meaningful group of surface Conditions from | satellite, ground — . . AALYSTS @ 08 ¥ during summer 2018, FIREX-AQ ulized a combination of nsirumented airplanes, sateliies, | day and “merge” them into one file that
aerosols and precursor gases, and subsequent atmospheric evolution and processing. Four deployments coincide with the seasonal data W|th the same baS|C CharaCterISthS but have mu|t|p|e Varlables. After the COIumn and Vertlca”y Station’ Sondes STAQS Synerglstlc TEM PO Al r Al rcraft, ground . CROUND and ground-based instrumentation. Detailed fire plume sampling was carried out by the NASA |nC|udeS the VarlableS from a” |nd|V|dua|
cycle of phytoplankton in the No»rthAﬂanticOcean:theWinterTransit\'on (NovemberS—Decemberz,2015)7the Bloom C»limax(May . . . . . . . . . T 3 | A DC-8 aircraft, which had a Comprehensive instrument payload capable of measuring over 200 ) ]
;rlw\pJ;;sZZrznzlaﬁs)u::;S::i:;::;mzzacst:’:‘:f::;:v_vizzze:;irozciaioolg?:as:udct\::tizcti?;z:gat::j/eeg:l;Zazr?usf\:;:elimzdoclli)of data 15 defmed and Orgamzed' the ASDC.WOI"I(S V\_”th the sugnce_team ’Fo.gather RQSO'VEd Observatlons Quallty SCIEHCE station MERGE >+ MOBILE Wy trace gas species, as well as aerosol microphysical, optical, and chemical properties. The DC- flles- ThlS must be performed on the same
the North AtlamicOcean,wbileaWrPornemeasurementswere conductedonaNA?AWa\\opsFligh.tFacilityCrBO Hercules that was metadata tO add tO the metadata repOSItOry Wthh can aSS|St Wlth dEfInlng the Releva nt to Air Quality oA NOAA 8 aircraft completed 23 science flights, including 15 flights from Boise, Idaho and 8 flights from Campa|gn and the f||es must have the same
imosshert stous oL e ot ot o e S5 o i 356 5 et sl an gl s s e collections. These metadata include: DOI (Digital Object |dentifier), temporal FIREXAQ — Aireraft CHEM- MET. Selina Kansas, NASAS ER2 completed 1 s, prtaly n suppertof the FIREX-AQefort | sart day and time. Currently, the Merge
few ocean-remote sensing data products (e.g., from the high-spectral resolution lidar) are also included in the ASDC archive, most H : H H - Ire intiuence on Ircra . . . TWIN- TWIN- ™% e -2 payload was made up of 8 satellite analog instruments and provided critical fire .. .
ocean data products reside in a companion archive at SeaBass: https://dx.doi.org/10.5067/Seabass/NAAMES/DATA001 & range' Spatlal range' platforms/lnStrumentS (may reqUIre new keywords WhICh . | | b I ” ! d TOLNet Tropospherlc Ozone lear Ground Statlon OTTER- l]TTER- information, including fire temperature, fire plume heights, and vegetation/soil albedo Feature IS 1IN Beta teStIngl and Welcomes
NAAMES Data on the Sub-Orbital Order Toal can be requeSted); CO”eCtIOI’I abStraCt; data contacts, science and |Ocat|0n Reglona tO G ODa sate Iter sondes Network (N48) (N46) information. A ground-based mobile lab provided in-situ measurements of aerosol feed back Which you can provide on the
metw’er‘sE—Book\:Unravemgrxljdzan:ms UnderlygAnnualPlankmn Blooms in the North Atlantic and their Implications for keywords ;and related URI—S- Once the Storage Conflgu ratlons are ready In the EnVi ronments and Air SATELLITE :" microphysica\ and Optical propemes‘ aerosol chemical Compositions‘ and trace gas SpeCies' SOOT WebS|te When you dOWnload data. If
Biogenic Aerosol Properties and Cloud Formation Do R 8 3 .
o ’ ASDC’s ingest/archive systems, the data transfer process can begin. Quality you have any questions about SOOT, please
ASDC Project DOI: 10.5067/SUBORBITAL/NAAMES/DATA001 . . Figure 6' FI REX-AQ page On SOOT Contact them at.
Figure 2: NAAMES landing page at the ASDC MOOSE Michigan-Ontario Ozone | Aircraft, ground TRACER-AQ Tracking Aerosol Aircraft, ground ' .
_ ) ) C tion ExpeRi t — | stati d larc-dl-asdc-soot-poc@mail.nasa.gov
: - 0o o - Source Experiment station, mobile onvection ExpeRimen station, sondes
Data can be transferred to the ASDCin many ways (Box, OneDrive, email, field repositories, etc.). Once the SUBorbital Support (SUBS) team has P e Air Quality
received the data, it is processed through our metadata extraction pipeline which extracts the metadata needed to make the data available once station ; . ° e AR
., . . . . . . . . inci tigators: iti :
it’s archived at the ASDC. Following the extraction of the file metadata, the files and their corresponding metadata files are transferred to the rincipalinvestigators 8 compositions, and trace gas species.
. . . . q . 5 . g BRUCE RAJAN
ingest/archive system. After files are archived, they are made publicly available. Only after all collections are made available on the ASDC website ANDERSON  CHAKRABARTY oAl
will the DOIs beregistered. DOls arereserved and registered at both the collection and project level, with project level DOIs leading to the ASDC Data Access Data Access Resources COWARD el
project landing page. The DOIs are reserved prior to data ingest, during the metadata curation process, and are then registered after the data is JACK DIBE —  oRTNER BRUCE ANDERSON ( 0/ 24 files ) v | [ Pratforms: @ N
made public. All the campaigns archived at the ASDC can be found on the ASDC ASDC Website: asdc.larc.nasa.gov/ CAROLYN e
webpage. To access ASDC data on SOOT, Earthdata Search, and DDD, Earthdata Search: search.earthdata.nasa.gov/search JORDAN RAJAN CHAKRABARTY (0/8 fies ) o ANALYSIS DC8 ¥
ou need to have a free Earthdata Login which you can create at ASDC Direct Data Download (DDD): asdc.larc.nasa.gov/data FRANCESCA S .
Outreach at the ASDC y & y ) ( ) ekt SHANG LIV MAJLUF ER2 g GROUND “
urs.earthdata.nasa.gov. Sub-Orbital Order Tool (SOOT): asdc.larc.nasa.gov/soot/power-user JACK DIBB (@2 files) ETT e A .
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The ASDCalso works with science teams to create various outreach material promoting data access and use for the mission. The outreach YACOVITCH NOAA NOAAMET .
material range from a news article announcing the release of data to micro-articles to ArcGIS StoryMaps with interactive maps displaying the Earthdata Search: Collection-based data access and search mechanism providing access to NASA Earth Science data. Data IDs for JACK DIBB: @ A~ FIREXAQ-MACH2-SAGAAERO_MOBILE_20190727_R2.ict 563 KB CHEM- TWIN-OTTER- %
campaigns data. The goal of creating outreach material is not only to promote data access, but to make NASA campaigns, data, and scientists Direct Data Download: Provides the ability to access and download all ASDC publicly available data collections via https; Scripts for All | None FIREXAQ-MACH2-SAGAMC MOBILE 20190727 Ri.ict 43.48 KB TWIN- % (N46)
. . . . . . . . . . . . H - - - OTTER-
more available to and digestible by the public who may not know about atmospheric science. Creating these outreach material highlighting downloading data are available. FIREXAQ- e )
campaigns and their data is also in compliance with NASA’s Open-Source Science I nitiative, which is a long-term commitment to creating an MACH2- [*variables) |
. . . . . . . . . SAGAAERO EDWARD FORTNER (0/2 files ) v SATELLITE X
inclusive open science community. Open sharing of software, data, and knowledge (algorithms, papers, documents, ancillary information, etc.) as & EARTHDATASEARCH FIREXAQ.
early as possible in the scientific process is the major goal of NASA’s Open Science Initiative. Outreach material can be found on the ASDC website. rctivate & 12 Matching Collections MACH2 - (*variables] _ Principal Investigators: (2] ~
R VBRBIEET SAGAMC CAROLYN JORDAN (0/9files ) 7
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UNDERSTANDING THE NORTH AMERICAN MONSOON ANTICYCLONE WITH [ _c—_—_— . AP - - ACTIVATE Falcon In Situ Cloud Data Start Dates: SLEUI Clear All Selected Files J
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& Browse Portals ACTIVATE_Cloud_AircraftinSitu_Falcon_Data is the cloud data collected onboard P e CAROLYN JORDAN ANDREW LAMBE
. . the HU-25 Falcon aircraft via in-situ instrumentation during the ACTIVATE projec...
e Understanding the North American Monsoon SHANG LIU FRANCESCA MAJLUF
® Anticyclone with DCOTSS GEQSS - ACTIVATE Cloud AircraftinSitu Falcon Data v1 - NASA/LARC/SD/ASDC Figure 8: Selected file ready for download on SOOT
» _ » . . Features TIM ONASCH TARA YACOVITCH
Each summer, the North American Monsoon Anticyclone (NAMA) dominates the
_C"T“‘a‘i‘_’”fOf1h€‘hN°rth’WEZ‘_‘*m Hemisphere and acts to partially confineand Dynamic and Chamseyof e Surmar Sratosphs AJAX Data In ACtI o n Available in Earthdata Cloud ACTIVATE King Air Aerosol and Cloud Remotely Sensed Data (2]
isolate air from the surroun mg?tmosphere.Because of NAMA,str.ongconvectwe ACEPOL ACRIM Il ACRIMII ACTIVATE ‘ Data IDS : A~
storms develop over North America and overshoot the tropopause into the lower Image Source: . . - . e e P P o — Customizable 1,135 Granules 2020-02-10 to 2022-06-30 Select All
stratosphere. These storms carry water and pollutants from the troposphere into NASA/DCOTSS Key Flndlngs from Ryoo et al' s "Terrain TraPPEd larce Mo SIS NGHIGEN Map Imagery ACTIVATE_AerosolCloud_AircraftRemoteSensing KingAir_Data is the aerosol and .
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of five Earth Venture Suborbital & campaigns that began in 2019. Over the six- [N: 47, W: 123, S: 25, E: -80] degrees Platforms AEROSOLCHEMICALLOADINGS
etk e deonments ot o Sains. K515 ot o o ety o e gaprel mollen Instruments ACTIVATE GOES-16 Supplementary Data Products References and Resources .
summer. The ER-2 aircraftwasequ'\ppedywithapay\oad providing in-situ Temporal Coveragej Mareh 23, 2023 1,290 Granules 2020-09-20 to 2022-10-31 Flgure 7: Platforms, PI S, and Data I DS for
T::;::nﬁ fzr;race 5?::5::rszzi;;ela:;:e;zen?e: a;: m:)em:ogic:tl ) 21202 Organizations ACTIVATE Satellite_Data_1 is the GOES-16 satellte data supporting the ACTIVATE FIREX-AQon SOOT
SWTE‘I\/E‘I proven '\:strur:;nts féri:rsitu meésurements an:Lsafyio cogr:m:et:e . ) - - suborbital campaign. ACTIVATE was a 5-year NASA Earth Venture Sub-Orbital.. 1 . https ://asdc_ |a rc.nasa _gov/
objectives of the campaign (instruments listed bel;w). The Next Generation I Journal: Flgure 4: Left. ASDC WebSIte ”BFOWSG PI"OJ eCtS” Sectlon 2 https //asdc |arc nasa gov/soot/power_user
Figure 3: Left: DCOTSS Microarticle ‘She ' ] T I
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