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ABSTRACT
As earth observing services and techniques have flourished, data and products have exponentially grown, like the proliferation of _

Global Navigation Satellite System (GNSS) stations capable of providing real-time data, Satellite Laser Ranging (SLR) stations

shifting to kHz lasers, and Very-Long-Baseline Interferometry (VLBI)’s implementation of VLBI Global Observing System (VGOS) Description: The International Laser Ranging Service (ILRS) contributions to the newest
Description: Developed at NASA Jet Propulsion Laboratory (JPL), the GNSS-based Upper telescopes. The CDDIS is continually evolving to fulfill the new storage, quality check, and latency requirements that these changes International Terrestrial Reference Frame, ITRF2020, includes station positions and earth
Atmosphere Realtime Disaster Information and Alert Network (GUARDIAN) is near-real-time bring, as well as meet new standards such as the shift toward FAIR and open science. These have shaped how the CDDIS develops orientation parameters time series. Its main products are weekly and bi-weekly station position
(NRT) ionospheric monitoring software (Martire et al, 2023). Its main products are NRT total new software and resources. Beginning next year, the CDDIS will begin to transition their data and products to the Amazon Web estimates along with daily and 3-day average Earth Orientation Parameters (EOP) estimated
electronic content (TEC) time series, allowing users to explore ionospheric TEC perturbations Services (AWS) cloud, beginning with DORIS data. This poster will highlight the CDDIS’s recently updated processing system, over 7-day arcs and 15-day arcs from 1983-1993.
due to natural and anthropogenic events on Earth. The NRT GUARDIAN time series are new data and products available, and future work.
validated against well-established post-processing methods. Currently, time series are computed Uses: : . CDDI.S DOI
for more than 90 GNSS ground stations distributed around the Pacific Ring of Fire, which _ ) Intematlonal Te@estrlal Referenc§ Frame : Landing Page
monitor the four main GNSS constellations (GPS, Galileo, BDS, and GLONASS). * Station data quality and systematic error modeling

* Gravity modeling

Description: The CDDIS 1s transitioning to the Earthdata Cloud to fully realize NASA’s goals for open science. The primary focus

Uses: of these efforts 1s to ensure the accessibility of NASA data by reducing the barriers to entry within the science community while CDDIS S . The REPRO2020 is the first SLR broduct in which direct ; f h

* Earthquake GUARDIAN increasing traceability and reproducibility of research. upport: 1he RE Is the Iirst SLK product in which direct input irom the

* USGS Tsunami Watch Websit ILRS community was obtained to create the landing pages. The community helped ensure
ebsite . . . . .

* Volcanic Eruptions T Once the CDDIS has shifted to the Earthdata Cloud, users will have access to the following benefits: credit Was(Ii)r}(iwded t‘f) It)hglanalyms centers, that the location of the landing page was clear, and

* Geomagnetic Storms ' * Access to full features on Earthdata Search including searchability and download directly from Earthdata encouraged the use o S.

» Ability to work with the CDDIS data and products in the cloud — downloads will no longer be required, reducing the need to

CDDIS Support: The product is stored in the CDDIS archive. To support latency needs for the Invest 1n on-premises resources _
NRT data, the CDDIS shifted from processing at scheduled intervals to processing files using * Easier 1dentification of collocated data from across the NASA DAACs

middleware. This allows for files to be queued for ingest. In addition to the change in upload * Access to new tools for subscribing and analyzing data Description: In addition to contributions to the ITRF2020, the SLR2020 products include an

proce;dpres, the CDDIS has also updated their processing software to simplify CDDIS’s . . . . expanded set of SLR station positions and velocities in the ITRF2020 frame. It includes

transition to the EarthData Cloud. The CDDIS 1s also working to ensure the following as data and products are migrated to the cloud: historical sites that are not included in the ITRF2020 and new stations accepted after the
* Guaranteeing the data and products have a DOI and landing page, especially for older data sets creation of the ITRE2020.
* Reorganize the data/products into clearer collections with the input from representatives of the techniques supported

O O O * More through QC i1s created for each of the file types Uses: CDDIS DOI
- m’-ﬁ * Data can be downloaded based on temporal specifications - Monitor station performance Landing Page
IPL N o . o * Corrections for SLR tracking data
Please note that, even as the CDDIS transitions to the cloud, users will still be able to download data to their servers and the original
l archive structure will still be maintained. EOSDIS is also investing in helping scientists transition to the cloud through training CDDIS Support: In addition to archiving and creating the landing pages for these products, the
/ General class \\ initiatives. CDDIS updated the ILRS website with the newest files for analysts to access.
Load Balancer > Current Progress: In the summer and fall of 2023, the CDDIS began onboarding to the EOSDIS Ingest and Archive train. With a
S focus on project planning and gaining familiarity with the software environment (AWS and CUMULUS), the preliminary steps taken
—» Initial File Checks ’
are essential to make concrete progress in 2024. HOW TO CITE OUR DATA
-+
v L The CDDIS would like to encourage users to cite our data to ensure providers are given proper
- credit for their contributions in addition to improving reproducibility and other benefits. On the
Middleware Metadata Extraction o [— CDDIS website, find the appropriate landing page under the “Data and Products™ tab and the
L BRO_.\ o J—— technique. In addition to finding landing pages via the README files, users can also find

K // L - DOIs via the CDDIS Website.
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Normal point data are formatted at the remote station before transmission to operational data centers where the data are translated
B into the appropriate format.

Full-rate data
The CDDIS serves as a global data center for the International Laser Ranging Service (ILRS). ILRS Operations

Lunar | anging data Centers interface to SLR stations, collecting, validating, and merging data from selected stations. At a minimum,
laser stations forward their data to operations/data centers on a daily basis where they are merged into files by

JRILIIIL s day and satellite for transmission to and archive at the global data centers such as the CDDIS.

Reference frame

Description: The CDDIS has real-time streaming software (NTRIP, Networked Transport of Description: The CDDIS ReadMe files are used to provide an overview of files available
RTCM via Internet Protocol) for receipt and transmission of real-time GNSS data and product in the CDDIS archive. Beginning with SLR, the CDDIS listed all the subdirectories under Pl
streams in support of the International GNSS Service (IGS) Real Time Service. The available the technique including corresponding landing page. The landing pages contain through ease
product streams consist of GNSS orbit and clock corrections information about the data/products and include information on how to cite the data via cite our e e

DOlIs. (iiltil! VLBl »
Use:

. . e e . CDDIS- # Overview DORIS »
* Precise point positioning T
e Time synchronization Caster NTRIP % Welcome to the CDDIS Laser Ranging (SLR and LLR) Archive
Archive search information
e Disaster IIlOIlitOI'iIlg Broadcaster ILRS data users are reminded to follow the ILRS recommended procedures, standards and models to ensure the maximum accuracy of their ; . ;
, , : , Figure 6: SLR Page on the CDDIS Website

products. If in doubt, please contact the appropriate Working Group chair, or the ILRS Central Bureau.
CDDIS Support: The CDDIS has been supporting GNSS real-time data streaming since 2018 - For more information please see the ILRS website at: https://ilrs.gsfc.nasa.gov/ Th | he d d d £ he lefi L oati |
via the CDDIS-Caster NTRIP broadcaster. This year to provide additional usability and clarity - For more information on the CDDIS Archive, including citation information, please see: https://cddis.nasa.gov/ en select the data or p1o uct used from the lett nav1gat10n pancl.
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to users, the CDDIS created a real-time map showing which streams are active and their # Primary Directory Structure Some pages contain links While others go directly
latencies. Below is a summary of the directory structure with applicable links to Landing Pages with D0OIs. Please cite the DOIs in your to the landmg pages. to the landmg page

publications. Please note than directories in bold indicates that the files in the directory are in the most recent format. CDDIS "

Normal point data NASA's Archive of Space Geodesy Data

CDDIS Real-time Streams ) e const | _ . . : . : mo—

## Data Laser ranging normal pollnlsconshlulg the primary ILRS-:jalg product; they aregen-:?rated following the.con-::lusmn Home About CDDIS Techniques Programs Publications Citing our Data  CDDIS Text Search

are ranamited m hout and daty fics where each ik conains all dta Colleted by the ILRS aperalions conter i SLR produsts TRF2020 Station Positions and Earih Orientation Parameters Time Series
: F e _ _ . : ) (REPRO2020)

More information about the real-time streams available through the CDDIS caster can be viewed in the following tables: | Directory Data/Product and Landing Page | Lh;sriﬂggg ggﬁ; 333?'&?ﬁiﬁlﬁ&ﬁ?ﬁﬁa‘#ﬁf a{ljlasnglg:ﬁtig] :recgﬁgﬁgbia;?o;p;?!%%sﬁﬁﬁdﬁﬁﬂﬂg doi: 10.5067/SLRIslr_irf20200_repra2020_001

______________________________________________________________________________________________ | within the normal point archive area. Each day, the CDDIS updates monthly satellite-specific files containing all
normal point data received to date for the month. The monthly files contain all normal point data for each satellite
during the month.

« Data Center Citation
= Data Citation

+ Summary

e Description

« Data Access

= Documentation

« CDDIS caster active data streams | """"""""""""""""""""""
s CDDIS caster inactive data streams .-"'Slr‘.-"'dEI'tEI.-"
Jslr/data/fr/

fslr/data/fr/SHAME/ /YYYY/

As of 25-Apr-2017, the CDDIS has changed its directory structure for quarantined SLR data. The CDDIS
recently implemented changes to our incoming SLR data processing and archiving procedures. These changes
required that we now archive guarantined SLR data (both normal points and full-rate) in subdirectories by station
number, rather than subdirectories by site name; these directories are located at:

Full-rate SLR data
Monthly and daily satellite full-rate files
- Monthly: https://cddis.nasa.gov/Data_and Derived Products/SLR/slr_data monthly fr.html
- Daily: https://cddis.nasa.gov/Data and Derived Products/SLR/slr data daily fr.html
Ssummary of the satellite full-rate files
https://cddis.nasa.gov/Data_and Derived Products/SLR/slr data monthlysum fr.html
Daily satellite full-rate files B B B i B
- Daily: https://cddis.nasa.gov/Data _and Derived Products/SLR/slr data daily fr.html
Mﬂnthly-satellite normal puin% data and sammary files from full-rate B D

Stream Status

Data Center Citation
hitps_//cddis nasa gov/archive/sir/data/npt_crd/quarantine/ Noll, Carey E., The Crustal Dynamics Data Information System: A resource to support scientific analysis using
space geodesy, Advances in Space Research, Volume 45, Issue 12, 15 June 2010, Pages 1421-1440, ISSN
0273-1177, http://dx.doi.org/10.1016/).asr.2010.01.018.

Older data will be transitioned to this new structure in the near future. EDC has used this directory convention for
its quarantined data files. Please contact the CDDIS manager if you have any questions or problems with the new
CDDIS archive structure.

/slr/data/fTr/SNAME/YY Y'Y/ sum/

Moll, C. E.. Ricklefs, R, Horvath, J. et al. Information resources supporting scientific research for the
international laser ranging service, Journal of Geodesy, Volume 93, Issue 11, February 2020, Pages 2211-2225,
https://doi org/10.1007/s00190-018-1207-2

Daily and monthly normal point data are available from the CDDIS in subdirectories by satellite and year

fslr/data/fr/SNAME/daily/5555/

Related links Analysis Center Citation

The individual solutions that comprise the REPRO2020 products were computed by the following official
International Laser Ranging Service (ILRS) Analysis Centers (listed in alphabetical order of their acronym
identifier) using the Satellite Laser Ranging (SLR) data obtained from the LAGEOS, LAGE(QS-2, Etalon-1, and

Files in current CRD format VLBl »

/slr/data/ftr/SNAME/ npt/

F i : F F F F DORIS b Etalon-2 satellites. The combined solutions of the REPRO2020 products were generated by the official ILRS
' ' The starting directory varies based on the CRD format version available. Difierences between the versions are e s p g
https://cddis.nasa.gov/Data and Derived Products/SLR/slr data monthlysum fr.html doctimeried on e IL RS website af hifps/fire.gste. nasa qovkiata and productsHommats/ord hir. e modots Combination Center hosted by AS! and &-GEOS at CGS, Matera, faly
R « ltalian Space A (ASI)
-"Il = 1 r -"II d ata -"Ilfr'_c r d -"Il Fu l 1 -rate 5LR d ata |: CRD V1 f":' rmat :l bitps://cddis.nasa.gov/archive/sir'data/npt_crd/ and T e ThTE T . Gi'rﬂanl?:a:deera??;zﬂcv for Cartography and Geodesy (BKG)
' ' ' = German Geodetic Research Institute (DGFI-TUM)
fslr/data/fr_crd/SNAMES/YYYY /S Monthly and daily satellite full-rate files hitps//cddis.nasa. gov/archive/siridata/npt_crd v2/ RN . .cpcan Space Agency (ESA)

» German Research Centre for Geosciences (GFZ)
» Joint Center for Earth Systems Technology (JCET), University of Maryland Baltimore County (UMBC)
= MNatural Emvironment Research Council (NERC) Space Geodesy Facilities (NSGF)

- Monthly: https://cddis.nasa.gov/Data_and Derived Products/SLR/slr _data monthly fr.html
- Daily: https://cddis.nasa.gov/Data and Derived Products/SLR/slr data daily fr.html
Summary ftiles for the monthly full-rate data
https://cddis.nasa.gov/Data and Derived Products/SLR/slr data monthlysum fr.html
Station quarantine data S - - - ) a

Append the following directory and file names to the starting directory:

allsat’YYYY/allsat_YYYYMMDDHHMI.npt (hourly file) doi: 10.5067/SLR/ISLE. DATA HOURLY NPT 001 Data Citation

/slr/data/fr_crd/SNAME/YYYY/sum/

SATNAME/YYYY/SATNAME_YYYYMMDD npt (daily file) doi: 10.5067/SLR/SLR DATA DAILY MPT_001 SLR product Contribution to ITRF2020: Station Positions and Earth Orientation Parameters Time Series
(REPROZ2020) , Greenbelt, MD, USA: NASA Crustal Dynamics Data Information System (CDDIS), Accessed

[[enter user data access date]] at doi:10.5067/SLR/sIr_itrf20200_repro2020_001.

SATNAME/YYYY/SATNAME_YYYYMM npt (monthly file) doi: 10.5067/SLR/SLR DATA MONTHLY NPT 001

fslr/data/fr crd/quarantine/s555/

**/s1lr/data/fr _crd v2/** Full-rate SLR data (CRD V2 format) S E s B b e 1P 001 T T EEE e e L R
fslrfdata/fr_crd _v2/SNAME/YYYY/ Monthly and daily satellite full-rate files Hore rfrmaten sbout CDIS daia clfins sncsciasuladaments i mlatle

- Monthly: https://cddis.nasa.gov/Data_and Derived Products/SLR/slr_data _monthly fr.html Figure 7: Sample Page that Requires Additional Navigation Figure 8: Sample Landing Page

- Daily: https://cddis.nasa.gov/Data and Derived Products/SLR/slr data daily fr.html to Reach the Landing Pages
/slr/data/fr_crd w2/SNAME/YYYY/sum/ Summary files for the monthly full-rate data

https://cddis.nasa.gov/Data and Derived Products/SLR/slr data monthlysum fr.html
Station quarantine data
SLR on-site normal point data
Mormal point data daily, monthly, and yearly files
- Monthly: https://cddis.nasa.gov/Data_and Derived Products/SLR/slr_data monthly npt.html
- Daily: https://cddis.nasa.gov/Data_and_Derived_Products/SLR/slr_data_daily npt.html

fslr/fdata/fr_crd v2/quarantine/5555/
/slr/data/npt/
/slr/data/npt/SNAME/YYYY /S

For more information on
citing our data:

Figure 2: The CDDIS Real-Time Steam Latencies Map Figure 4: Partial Screenshot of the SLR README File
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