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kCrustal Dynamics Data Information Systemj

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- Description: The CDDIS ReadMe files are used to provide an

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) telescopes. The CDDIS is overview of files available in the CDDIS archive. Beginning with

continually evolving to fulfill the new storage, quality check, and latency requirements that these changes bring, as well as meet new standards such as the shift toward FAIR and open science. These have SLR, the CDDIS listed all the subdirectories under the technique Please
shaped how the CDDIS develops new software and resources. Beginning next year, the CDDIS will begin to transition their data and products to the Amazon Web Services (AWS) cloud, beginning with DORIS Including corresponding landing page. The landing pages contain .

data. This poster will highlight the CDDIS’s recently updated processing system, new data and products available, and future work. through information about the data/products and include information Cite our

on how to cite the data via DOIs. data!

Welcome to the CDDIS Laser Ranging (SLR and LLR) Archive

ILRS data users are reminded to follow the ILRS recommended procedures, standards and models to ensure the maximum accuracy of their

DeSCFi tiOn' The CDDIS IS traIISlthnln tO the Eal'thdata ClOlld tO full I'ealize NASA,S OaIS fOI' products. If in doubt, please contact the appropriate Working Group chair, or the ILRS Central Bureau.
g y g
Description: Developed at NASA Jet Propulsion Laboratory (JPL), the GNSS-based Upper open science. The primary focus of these efforts is to ensure the accessibility of NASA data by - For more information please see the ILRS website at: https://ilrs.gsfc.nasa.gov/
i . i _ . . . . . . . . . . L. - For more information on the CDDIS Archiwve, including citation information, please see: https://cddis.nasa.gov/
Atmosphere Realtime Disaster Information and Alert Network (GUARDIAN) is near-real-time reducing the barriers to entry within the science community while increasing traceability and s brtmary Directory Structure
(NRT) |c_)nospher|c monitoring software (M_artlre et al, 2023). Its main prc_)ducts are NRT tc_JtaI reproducibility of research. low 1= = wmmary of the directory structare with spplicarle Links o Landing Pages with 00Ts. Please cite the boTs in your
electronlc Content (TEC) tlme Serles’ a“OWIng users to explore Ionospherlc TEC perturbatlons publications. Please note than directories in bold indicates that the files in the directory are in the most recent format.
due to natural and anthropogenic events on Earth. The NRT GUARDIAN time series are Once the CDDIS has shifted to the Earthdata Cloud, users will have access to the following benefits: ## para
validated against well-established post-processing methods. Currently, time series are computed  Access to full features on Earthdata Search including searchability and download directly from Pt ool o |
for more than 90 GNSS ground stations distributed around the Pacific Ring of Fire, which Earthdata i FoArsdutartes i Full-rate SLR data i
. . . . I . . . fslrfdata/Tr/SHNAME Y Y'Y/ Monthly and daily satellite full-rate files
monitor the four main GNSS constellations (GPS, Galileo, BDS, and GLONASS). « Ability to work with the CDDIS data and products in the cloud — downloads will no longer be | [ Tv%’hly;tzttp%}fg;qdis.nasa.g?;fgata_zng_neri;eg_p;adﬁ;i:;mlfslz_iatz_ﬁntﬁlyﬁirihm |
. . . . . - dlly . o5 . C 15.MNasa4a. gowv dtTd 4an Erive ModUCTsS SAr dtTd dlly ™ m
reqUIred’ redUCIng the need to InveSt In On-premlses resources I fsir/daralTr/SNARE Ao sum IEﬁng?fﬁidszz.i:i:?éﬁi?ﬂ:ﬁil;;:t[e}eiiizj Products/SLR/slr_data_monthlysum_ fr.html | I
Uses * EaSier identification Of CO”OCa-teFI data from acr:OSS the NASA DAACS I fsir/daralTr/SNANE ety /5555 I |D?ig-}:i§:?eﬁii;;:j;iiszz-?ia:;?lziv;[}ata an; DeriveqTF‘r"-:udLict;.r"E_-LF?;slr data |:|;i13.-r fr.html | I
» Earthquake GUARDIAN » Access to new tools for subscribing and analyzing data | i/ caarTr/SAE e | [ Petps—7/catis. nsza. gor/Data snd berived Proderie/Scar<lc dats mentniyzan Frial ||
: | /slr/data/fr_crd/ | Full-rate SLR data (CRD V1 format) |
e USGS Tsunami Watch Website | /slr/data/fr_crd/SHAME/YYYY/ | Monthly and daily satellite full-rate files |
- . . . - - . | - | | - Monthly: https://cddis.nasa.gov/Data_and Derived Products/SLR/slr data _monthly fr.html |
 \olcanic Eruptions = o The CDDIS is also working to ensure the following as data and products are migrated to the cloud: | | |- Daily: https://cddis.nasa.gzov/Data and Derived Products/SLR/slr data daily fr.html |
. n gt . . . | /slr/data/fr_crd/SNAME/YYYY/sum/ | Summary files for the monthly full-rate data |
« Geomagnetic Storms  Guaranteeing the data and products have a DOI and landing page, especially for older data sets o asearte cctjmmcantinesosss, | EEiBSiZ/ca1s ne5a.gov/bata ond Derived.products/SUR/s1r_date sonthlysun T inl |
. . . . . . slr/data/Tr cr uarantine ation quarantine data
« Reorganize the data/products into clearer collections with the input from representatives of the | Copierdataric_crd w2/ | Full-rate SLR data (CRD V2 format) |
. . . ’ | /slr/data/fr_crd w2/SNAME/YYYY/ | Monthly and daily sateli!.i'te full-rate files . |
CDDIS Support: The pr_oduct Is stored In the CDDIS archlye. To support Iater_1c:y n_eeds f_or the techniques support_ed _ | 1B ’E.";T{E?f’;tiﬁ???}iﬂﬁi‘i?i;ZZ?Z.;E?E;'ﬂ?Z;Z”EEEEZEL’ES:ES‘SEEii?Z‘{ilE;iZtigT'iTﬁ?’nI;i““l |
NI_?T data, the CF)DIS shifted from processing at sc_heduled mterv_a_ls to processing fl!es using * More through QC is created for each of the file typ_es | | *’51”:“3*’:“—":—“”SWE*’T’""*’S““*’ | ,Sﬁg‘c‘;;‘i}jzi3i;f;;;;:;m‘;i?i;%;:ﬁ:jzﬁzductmwﬂr T ot T e 1|
middleware. This allows for files to be queued for ingest. In addition to the change in upload « Data can be downloaded based on temporal specifications e A e S o e Ot data |
pl’OCedureS, the CDDIS haS alSO updated their pI’OCGSSiIlg SOftWElI'C tO Simplify CDDIS,S I [/ daralnpr/SHARE A I N?r:nmjitﬁ‘i;r:th:i;::??zigiETQEQ?E;v,.a-"ggt};i:;if[}:r]:izzd_ljrﬂduct5,.-"5LFl,.-"51r*_da‘ta_mnthly_npt.html I
.. .. . . | | | - Daily: https://cddis.nasa.gov/Data and Derived Products/SLR/slr data daily npt.html |
transition to the EarthData Cloud. 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 archive structure will still be maintained. EOSDIS is also investing in

] i ] .. .. Co . Figure 4: Partial Screenshot of the SLR README File
helping scientists transition to the cloud through training initiatives.
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) Current Progress: In the summer and fall of 2023, the CDDIS began onboarding to the EOSDIS HOW TO CITE OUR DATA

PL Ingest and Archive train. With a focus on project planning and gaining familiarity with the software _ _ _ _
l environment (AWS and CUMULUS), the preliminary steps taken are essential to make concrete The CDDIS would like to encourage users to cite our data to ensure providers are given
. / \ progress in 2024. proper credit for their contributions in addition to improving reproducibility and other
General class

benefits. On the CDDIS website, find the appropriate landing page under the “Data and

k] EDC AWS Environment

e

> Q BT Products” tab and the technique. In addition to finding landing pages via the README files,
53 ‘ o users can also find DOls via the CDDIS Website.
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Figure 3: The CDDIS Flow Diagram for onboarding to the Cloud Figure 5: The CDDIS Website
Internal QC (DDF specific)
Yes Next Steps: In 2024, the CDDIS hopes to have its first collections in the Earthdata Cloud. Their first Select the “Data and Product” tab and the technique f hich dat duct q
i i . - . - . data an r dD an ni rom 1 data or pr d .
Error Database insertion « | focus will be on the DORIS data and, once available, the CDDIS will work with the community to clectlhe Oauc © lechnique 1rom wiic OT product was use
transition.
External QC (DDF specific)
No C D D I S NASA's Archive of Space Geodesy Data
not applicable for all Home About CDDIS Techniques Programs Publications Citing our Data  CDDIS Text Search
dalasets About the CDDIS SLR data and products archive
U v Description: The CDDIS has real-time streaming software (NTRIP, Networked Transport of esewe - | | |
RTCM via Internet Protocol) for receipt and transmission of real-time GNSS data and product I L e e
||  Metadata Bxiraction streams in support of the International GNSS Service (IGS) Real Time Service. The available e e )
(dataset specific) - . - SR The CDDIS serves as a global data center for the International Laser Ranging Service (ILRS). ILRS Operations
prOdUCt StreamS COnS|St Of GNSS Orblt and CIOCk COFI’eCtIOHS ur ngis 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

T day and satellite for transmission to and archive at the global data centers such as the CDDIS.
CMR insertion \ J Use: _ _ o CDDIS- E 3 E AL
* Precise point positioning =y A

« Time synchronization Caster NTRIP L2

- . . Broadcaster AT d e Predicted orbits
Figure 1: The CDDIS Processing V4 Software Flow Diagram * Disaster monltormg E =t 1L = T'h- : R
_ CDDIS Support: The CDDIS has been supporting GNSS real-time data streaming since 2018 wi >
via the CDDIS-Caster NTRIP broadcaster. This year, to provide additional usability and clarity DORS »
Description: The International Laser Ranging Service (ILRS) contributions to the newest to users, the CDDIS created a real-time map showing which streams are active and their fbisei 0
International Terrestrial Reference Frame, ITRF2020, includes station positions and earth latencies. fene s e

orientation parameters time series. Its main products are weekly and bi-weekly station position Figure 6: SLR Page on the CDDIS Website

estimates along with daily and 3-day average Earth Orientation Parameters (EOP) estimated
over 7-day arcs and 15-day arcs from 1983-1993.

CDDIS Real-time Streams
Then select the data or product used from the left navigation panel.

More information about the real-time streams available through the CDDIS caster can be viewed in the following tables:

- CDDIS caster active data streams Some pages contain links While others go directly
Uses: CDDIS DOI e S S to the landing pages: to the landing page
* International Terrestrial Reference Frame Landing Page Stream Status :

Normal point data

NASA’'s Archive of Space Geodesy Data

« Station data quality and systematic error modeling
« Gravity modeling

Laser ranging normal points constitute the primary ILRS data product; they are generated following the conclusion Home About CDDIS Techniques Programs Publications Citing our Data  CDDIS Text Search
of the laser pass and typically transmitted to the CDDIS within hours of the observation. SLR normal point data
are transmitted in hourly and daily files where each file contains all data collected by the ILRS operations center in
the previous hour or daily time period. Therefore, these daily files may contain data spanning several operating
days. These daily and hourly files containing data from all satellites are available from the "allsat” subdirectory
within the normal point archive area. Each day, the CDDIS updates monthly satellite-specific files containing all

SLR products ITRF2020 Station Positions and Earth Orientation Parameters Time Series
(REPRO2020)

doi: 10.5067/SLR/sIr_itrf20200_repro2020_001

. . . . . . normal point data received to date for the month. The monthly files contain all normal point data for each satellite g Iﬂ giﬂier Citat
- d i th th a LItatd
CDDIS Support: The REPRO2020 is the first SLR product in which direct input from the urng e mon
As of 25-Apr-2017. the CDDIS has changed its directory structure for quarantined SLR data. The CDDIS g:fﬂi“c—”;
recently implemented changes to our incoming SLR data processing and archiving procedures. These changes Documentat

required that we now archive quarantined SLR data (both normal points and full-rate) in subdirectories by station
number, rather than subdirectories by site name; these directories are located at:

ILRS community was obtained to create the landing pages. The community helped ensure
credit was provided to the analysis centers, that the location of the landing page was clear, and
encouraged the use of DOls.

Description: In addition to contributions to the ITRF2020, the SLR2020 products include an
expanded set of SLR station positions and velocities in the ITRF2020 frame. It includes
historical sites that are not included in the ITRF2020 and new stations accepted after the
creation of the ITRF2020.

Data Center Citation

hitps-/icddis nasa goviarchive/siridaia/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

Older data will be transitioned to this new structure in the near future. EDC has used this directory convention for 0273-1177, http://dx doi.org/10.1016/].a51.2010.01.018.
its quarantined data files. Please contact the CDDIS manager if you have any questions or problems with the new

CDDIS archive structure.

Noll, C. E., Ricklefs, R, Horvath, J. et al. Information resources supporting scientific research for the
international laser ranging semvice, Journal of Geodesy, Volume 93, Issue 11, February 2020, Pages 2211-2225,
https://doi.org/10.1007/500190-018-1207-2.

Daily and monthly normal point data are available from the CDDIS in subdirectories by satellite and year.
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
Etalon-2 satellites. The combined solutions of the REPRO2020 products were generated by the official ILRS
Combination Center hosted by AS| and e-GEOS at CGS, Matera, ltaly.

Files in current CRD format

The starting directory varies based on the CRD format version available. Differences between the versions are

» ltalian Space Agency (ASI)

hitps:/icddis.nasa.gov/archive/sir/data/npt _crd/ and = German Federal Agency for Cartography and Geodesy (BKG)
t

man Geodetic Research Institute (DGFI-TUM)

=)
hitps:/lcddis_nasa gov/archive/sir/data/npt crd w2/ = European Space Agency (ESA)
=0)

- .
=S oMo

man Research Centre for Geosciences (GFZ)
« Joint Center for Earth Systems Technology (JCET), University of Maryland Baltimore County (UMBC)

Append the following directory and file names to the starting directory: = MNatural Environment Research Council (NERC) Space Geodesy Facilities (NSGF)

allsat’YYYY/allsat_YYYYMMDDHHMI npt (hourly file) doi: 10.5067/SLRISLR_DATA HOURLY MNPT_001 Data Citation

SATNAME/YYYY/SATNAME_YYYYMMDD.npt (daily file) doi: 10.5067/SLR/SLR_DATA DALY NPT 001 SLR product Contribution to [TRF2020: Station Positions and Earth Orientation Parameters Time Series

(REPRO2020) , Greenbelt, MD, USA: NASA Crustal Dynamics Data Information System (CDDIS), Accesse d

SATNAME/YYYY/SATNAME YYYYMM_npt (monthly file) doi: 10.5067/SLRISLR_DATA MOMTHLY WPT 001 [[enter user data access date]] at doi:10.5067/SLR/sIr_itrf20200_repro2020_001.

. - SATNAME/YYYY/sum/SATNAME YYYYMM sum doi: 10.5067/SLR Other standard citation formats may be used for this data set and can be found at the DOI Citation Formatter
== ' - =7 (monthly sumary file) - [SLR_DATA_MONTHLYSUM_NPT_001 website.
- More information about CDDIS data citations and acknowledgments is available.
Uses: Figure 7: Sample Page that Requires Additional Navigation Figure 8: Sample Landing Page

to Reach the Landing Pages

« Monitor station performance
 Corrections for SLR tracking data

Figure 2: The CDDIS Real-Time Steam Latencies Map

For more information on
citing our data:

CDDIS Support: In addition to archiving and creating the landing pages for these products, the
CDDIS updated the ILRS website with the newest files for analysts to access.
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