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Enable you to do your science by making data and
computing resources available.

Help you find the knowledge and connections to
facilitate research and collaborations.
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Features



Legacy Coverage

65+ Years of Space Missions
Comprehensive data coverage in heliophysics

Heliophysics Mission Coverage Evolution
1990s 2000s 2010s 2020s

Solar Wind Multi-Mission

e Solar Missions o Wind & Magnetospheric o Legacy & Historical
SOHO: LASCO, EIT, SUMER, VIRGO ACE: Solar Wind Ionosphere SMM, Yohkoh, TRACE
SDO: AIA, HMI Cluster: Magnetic Field Helios, Ulysses
STEREO: Dual perspective THEMIS: Aurora borealis Legacy data: 1970s to present

Data Coverage Impact

B Multi-decade observations & Comprehensive spatial coverage ¥ Detailed temporal resolution



The scale and impact of heliophysics data infrastructure

Massive Scale

2.5 PB

Data across 300 million files @ Open Science Impact
Real-time space weather forecasting

NOAA & NASA mission support

Legacy
Coverage National security systems

6 5+ Intemational research collaboration

Years of space missions

Time-Centric Mission-Centric Event-Centric

Search by time intervals Cross-mission analysis Solar event correlation Standardized discovery

L3 [N

"Enabling reproducible, collaborative heliophysics research at global scale"




Research Applications

HDRL enables diverse research applications across the heliophysics ecosystem:

9 Analysis Tools
SolarSoft (IDL): Legacy instrument packages

SunPy (Python): Modern analysis framework

° Cloud Platforms
HelioCloud: Cloud-native research infrastructure

600+ TB: Scalable analysis environment

9 Visualization Tools
4-D Orbit Viewer: Interactive 3D + Time visualization

Web-based Solar: Browser visualization

o

O

Web Interfaces

CDAWeb: Browser-based access to Level-2 datasets

OMNIWeb: Solar wind data
visualization

Python Ecosystem

SunPy: Solar physics analysis

PySPEDAS: Multi-mission data
analysis

Data Standards

CDF Format: Self-describing data format
SPASE Model: Standardized metadata



Python Ecosystem for Space Physics

Python has become the de facto programming language for heliophysics data analysis, providing powerful tools for
data processing and visualization.

SunPy o PySPEDAS @ PyHC

Core package for solar physics data Multi-mission analysis framework Community resources for Python
analysis training
° 30+ Missions: MMS, THEMIS, PSP, etc.
Map Objects: 2D spatial solar O Summer School: 5-day intensive training
observations @ tplot Model: Multi-panel time series plots

6 Core Packages: Kamodo, PlasmaPy, pysat,

@ TimeSeries: 1D temporal measurements
SpacePy

9 Unified Loading: Consistent data interface

Astropy: Full ecosystem integration e Open Access: Free attendance + NSF travel
support

Hands-on Jupyter Notebooks o Comprehensive Documentation o Community Support Forums



Advanced Modeling & Analysis Platforms

HDRL provides advanced platforms that enable sophisticated analysis and modeling of heliophysics data

o
o

HelioCloud Advanced

AI/ML Integration
Frontier Development Lab for machine learning on heliophysics data

Anomaly Detection

Pattern recognition algorithms to identify unusual solar
events

Citizen Science

Public engagement projects enabling community
participation

Scalable Compute

GPU dusters for deep learning and high-performance
computing

©
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Kamodo Framework

NASA CCMC
Model-agnostic framework for multi-physics modeling

Global Models
Support for TIE-GCM, SWMF, OpenGGCM and other global models

Run-on-Request

Interactive model execution with parameter
customization

Format-Agnostic

Universal data readers supporting multiple formats
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What challenges do you face
accessing heliophysics data?

& HDRL Ecosystem T e

% NASA's federated "system-of-systems"

WALt At s 1o
s Three cooperating pillars: SDAC, SPDF, HP Consortium N e o
#* Unified access with standardized formats

* RESTful/HAPI interfaces for automation saddliddianrin
Comprehensive Data Registry & Analysis Tools

{2 Think about your current data workflow challenges as we explore solutions together




(% Findable (& Interoperable
v SPASE metadata with persistent DOIs v Standard formats (CDF, FITS, netCDF)
v Comprehensive registries v Unified metadata schemas (FITS, SOLARNET, ISTP)
v Time/mission/event-based discovery v HAPI protocol compliance
(%) Accessible (J Reusable
v Multiple access methods (web, API, bulk) v Open-source analysis tools
v Clear licensing and documentation v Documented workflows
v Zero-embargo by end-2025 v Version control &
reproducibility
9) Community Experiences /A Common Challenges

i} What open repositories have you used? What worked well? /s Data discovery, format inconsistencies, documentation gaps




How HDRL addresses Open Science barriers

Common Challenges

Data Fragmentation

Scattered across multiple repositories with different access
methods

(@ Format Inconsistencies

Varying data formats requiring specialized tools and knowledge

Metadata Gaps

Insufficient documentation for data discovery and interpretation

HDRL Solutions

() Federated Access

Single entry point to 2.5 PB across all major heliophysics archives

() Standardized Formats
CDF, FITS, netCDF with ISTP compliance and unified interfaces

J Rich Metadata

SPASE model with DOI citations and comprehensive documentation

~”*  NASA Policy Alignment

SPD-41a Compliance: Public data at publication

Open Source: Public repositories & collaboration International: COSPAR HAPI & schema.org standards




Mission Data Archived at HDRL

100+ missions over 65 years, covering from the Sun to the local interstellar medium
~300 million files, 8000+ datasets, 600+ instruments
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Hands-On with SDAC

NASA's Primary Solar Physics Archive

Mission Coverage

# SOHO: LASCO, EIT, SUMER, VIRGO

{5t sDO: AIA, HMI comprehensive datasets
T STEREO: Dual perspective observations
L* Legacy: SMM, Yohkoh, TRACE, Hinode

Analysis Tools

-.f SolarSoft (IDL): Legacy instrument packages
= SunPy (Python): Modemn analysis framework

O Helioviewer: Browser-based access and API

Coronagraph
171, 195, 284, 304 A LASCO C2/C3

Virtual Solar Observatory

Web browser interface and software API

u <>
Spectroscopy Irradiance
SUMER spectra VIRGO time series



Web-Based Solar Visualization & RESTful API
Platform Features: RESTful APl v2

Web-Based Interface
No installation required

Image Retrieval
JPEG 2000 format

Open Source
ESA & NASA funded

Movie Generation
Time sequences

Multi-Mission Support
SDO, SOHOQO, etc.

Screenshot API

E le API Call:
Easy sharing R @

https://api.helioviewer.org/v2/getJP2Image/?date=2024-01-

Real-Time Access . .
01T00%3A00%3A00&instrument=SDO/AIA&wavelength=171&size=512

Latest observations

Event Queries
HEK integration The RESTful API allows users to access solar images from different missions and tools,

making it possible to create custom visualizations and automate data processing.
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Space Physics Data Facility

Four Integrated Services for Heliophysics Research

CDAWeb ©) SSCWeb

[l Web Browser: Level-2 heliophysics datasets # Spacecraft Orbits: 3D trajectory database
I Customizable: Time, variables, spacecraft subsetting M 4-D Viewer: Interactive 3D+time visualization
Visualization: Plots, movies, spectrograms (X} Advanced Queries: Magnetospheric regions

OMNIWeb = CDF Tools
{3 Near-Earth: Cross-normalized solar wind data 3 Self-describing: Platform-independent format
' Multi-Resolution: 1-hour, 1-minute, 5-minute bins # Complete Toolset: Libraries, editors, utilities
= Long-term: 1963 to present coverage B Multi-language: IDL, C, Fortran, Java, Python

I G‘J

A B

CDAWeb + O MNIWeb SSCWeb + 4-D Orbit Viewer Trajectory
Data browsing & time series analysis visualization & conjunctions



Linking SPDF Services with Missions

https://spdf.gsfc.nasa.gov/data_orbits.html (Partial Screenshot Below)

Click an SPDF service name 10 check mark | v ) the spacecraft whose data are available,

Click » spacecraft name to check mark ( # ) the SPDF services with its data. = .
See Info for New Users for moce information about these data services, 160+ mISSIonS
X =60 to Service's Home Page O =510 source Int *= Orbit/Trajectory Data Oy
'SOURCE SPACECRAFT: DE o Jupiter ° RMESSH o OTHER DATA SOURCES:
DOTASERVICES ACE ° ELFIN o Kepler o SAMPEX °o
> conwed IEZH Active® o Endurance ° KPLO (Banuri} o Sakigake® o :""‘,‘ Sromet
High-resolution, current space Aditya-L1 o Equator-S ° Lagrange Point 1 {L1) © San Marco ° o
physics data with graphics ang |  Aerocube o Explorer ° Landsat ° Saturn o Ground-based
Ustings from many missions. Aeros o FAST o LARL o SCATHA® °
AM o FIREBIRD" o LRO o ) o Activity Indices
> omnmes e Akebano® ° Formosat o LUNA o SET.1/08X °
Hourly-averaged solar wind Alouettel ° Freja® o Magsat o SMILE °
magnetic field and plasma, etc. Alouette2 ° Galileo® o MAP o SNOE o
; oo | AMPTE ° Gateway” o Mariner 10 o SOMO o
Plot walk APEX-AMAIN® o GCOM W ° Mars o Solar Orbiter °
Browse pregenerated data and Apollo o Genesis o MAVEN o SORCE o
‘:’bﬂ plots Aqua : Geotail o MESSENGER ° Spartan-A °
Ariol 4 Giotto® o NGS o] Spitzer o
> seor rrrs s K Arase (ERG) ° Goce o Microlsh 1 o SPORT o
v ARCAD ° GOES1S o it o Sputnik 1 o
> seoe uyres site IR ARTEMIS ° GOES19 o s o STERED °
ASTRID I1* o GOLD o MRO o Suisel o
AE ° GPS ] st o Swarm °
ORBIT/ TRAJECTORY SERVICES:  Aurd o GMS 2 o MSX* © Tatiana o
v Aureol? ° GRACE® o Munin o THEMIS o
> s5cwed serdices I AWE ° Granat ° Neptune o TIMED o
Display and downlosd ml ° Hawkeye ° New Morizons o TRACE °
trajectory dats BepiColombo ° Helios ° NOAA® ° 1S5-1R o
| v BioSentinel » Hinode ° Oersted ° TWINS °
| > a0 0ctit viewsr KN CALIPSO o Hinotori o 060 o UARS* o
Interactive visualization of Cassini® o 1BEX o Ohzoea ° Ulysses °
satellite orbits Cassiope ° Ice o OSRISREx(APE) © Uranus °
" o Cicbe ° ICON o PARASOL o Van Alien Probes °
tatlowed Cluster ° IMAGE o Parker SolarProbe @ Vera °



https://spdf.gsfc.nasa.gov/data_orbits.html

60+ Missions or Mission Groups =)

Coordinated Data
Analysis Web (CDAWeb)

https://cdaweb.gsfc.nasa.gov/

Special data source groups: balloons, ground-
based investigations, cubesats, sounding
rockets, etc.

Enable Systems Science: cross-mission, multi-
instrument science

Present dataset view rather than individual files

70% of 2744 datasets in CDAWeb have SPASE
records; 57% have DOls

« Select zero OR more Sources
(default = All Sources if >=1 Instrument
Type is selected)

[J Balloons

[J Geosynchronous Investigations
() Ground-Based Investigations

[ Hebo Ephemeris

() OMNI (Combined 1AU IP Data; Magnetic
jand Solar Indices)

Smalisats/Cubesats
(") sounding Rockets

(J ace

CJ am

[J AMPTE
() ARTEMIS
[ asouette

) Apotto
[_) Arase (ERG)
) cNoFs
[) crrES
[ cassini
[ cruster
[J omsp
(] pscovr

|| AEROCUBE-8-8_DOSIMETER_L2: Aerocube 6/Dosimeter Level 2 - J. B. Blake (The Aerospace Corporation)
[Available Time Range: 2014/06/21 14:49:56 - 2017/06/30 15:24:08)

[} CSSWE_REPTILE_6SEC-COUNTS-L1: CSSWE REPTIle level1 6sec Counts and Position - Xinlin Li (University of Colorado at Bouider)

[Available Time Range: 2012/09/14 00:28:03 - 2014/08/20 20:27:56) |nfo Metadata

O CSSWE_REPTILE_6SEC-FLUX-L2: CSSWE REPTIle level2 6sec flux and Position - Xinlin Li (University of Colorado at Boulder)

[Available Time Range: 2012/09/14 00:28:03 - 2014/08/20 20:27-56] Info Metadata

O ELA_L1_STATE_PRED: ELFIN-A state file, contains predictive position, velocity, and attitude - V. Angelopoulos (UCLA, IGPP/EPSS)

[Available Time Range: 2018/09/17 00:00:00 - 2022/09/17 23:59.59] Info Metadata

« Select zero OR more Instrument Types
(defauit = All Instrument Types if >=1
Source Is selected)

(] Activity Indices

) Electric Fields (space)

) Electron Precipitation Bremsstrahiung
.} Energetic Particle Detector

] Engineering

O Ephemeris/Attitude/Ancillary

) Gamma and X-Rays

() Ground-Based HF-Radars

] Ground-Based Imagers

) Ground-Based Magnetometers, Riometers
Sounders

) Ground-Based VLF/ELF/ULF, Photometers
) Housekeeping

) Imaging and Remote Sensing (ITM/Earth)
) Imaging and Remote Sensing
(Magnetosphere/Earth)

a Imaging and Remote Sensing (Sun)

O Magnetic Fields (Balloon)

) Magnetic Fields (space)

) Panticles (space)

) Piasma and Solar Wind

] Pressure gauge (space)

_J Radio and Plasma Waves (space)

_J Spacecratt Potential Control

) UV Imaging Spectrograph (Space)

23



CDAWeb Data
Explorer

Time interval is automatically set by
the last available day of the selected
dataset(s)

Remove spikes or filter coarse
Plot data availability

Adjust X and Y lengths for plotting
Auto scale time axis for finding

9 select start and stop times from which to GET or PLOT data:

Start time (YYYY/MIWDO HH MM 5S.mmm). |2022/0917 00:
Stop time (YYYY/MMDD HH-MM-SS mmm): | 2022/08/18 00:00:00.000 |

(e d bi

L i

d data for data (not bie with noise filtering)

ector/spectrogr

_ Use spike removal to filter data without binning (not available wih nose finerng(Warming Expenmental I!)

@ selectan activity:

O pata Avallabumz Chart : Generate a chart showing when data is avadable for the selected data setfs) and time range (Select > 1day)
® Piot Data ; select one or more variables from st below and pross submit

Also create PS and POF best quality outputs (all piot types except images and plasmagrams)
Many panels per dataset are allowed but <=4 panels optimal for standard Y-axis height and single page display.

Use coarse nolse nmm 10 remove values outside 3 deviations from mean of all values In the plotted tme nterval
Change the X-axis width for time-series and spectrogram PNG plots (NEW default=3) N

Change the Y-axis height for time-senes and spectrogram plots (NEW default=2) -
rew

discrete bursts or events

Overlay vector components of
selected variables, or selected
variables that are identical among
multiple datasets

Output a subset or a superset of
datasets in CDF, ASCII/CSV, JSON/
Create audio and movie files for

selected variables

A 4

. Aut je time axis (usoful for findng discrete bursts'events)
| Combine ali time-series and spectrogram plots, for o requested datasets. into cne plot fie.
Plot overlay options.

® Overtay vector components of selected variables

O Overtay selected varables of variable components that are idensical ameng the datasets chosen
(Supported constelations: MMS, Van Allen Probes (RBSP). THEMIS, Cluster. and GOES)

O List Data (ASCIICSV): sevect one or more variables from list below and press submit. (Works best for < 31 days)
) Download oniginal fles : press submit button o retrieve fist of files. (Max. 200 days - use HTTPS site for larger requests)
©) Create V3.9 COFs for download: select one or mare variables from the list below and press submit. "o
O Create audio fies based on data from selected variables. Mare information about audiication.
m——

Note: COF pasch required for reading Version 3.9 COFs in IDL or MATLAS
Get COFX - IDL GUI piotting/listing toolkit software. To be used with efther the daly o “created™ CDF files available above

Pressing the it b will sp

a now window/tab in order to support the new “Previous”™ and “Next™ functions,

| Submit || Reset |

24



Each supported dataset also provides links to IDL and Python
code examples for downloading and working with the data files
independently (outside of the CDAWeb system)

ICDAS Web Service Client Code Examples

The folkewmg web semode il oo enampho Saoastiale b 1 woos e Gom S e Sp® L3 datasel (o paticiilhd popriimsg S50 eameit.

Jupyier Neichook en Rinder

The follewing link brenches » Python Jupyier Nosebook shat demonstrabes msing the cdasws hbwary o scors AR08 -£-8 DOADaTEr L5 data is 3 Jepyier Notebook. 11 is meerely s exsmple sad
dhowrs. et ahionw adl thee capabilioses of e library: You dhould wdit e codi 1o sus your pesds

=T
calasws ﬁ:h_ um—.g cdasws IDL Library
——

The folkewing code demsoantrated miing e cdasm Bbvary to s wﬂx followiag code demonstrates wing the cdasws Ideary 30 access AR80CURE. 4.8 Doserre 12 data e KDL It s swerely an example asd does not sbow all the capobalaes of the Liteary. You
bacrualed ot (ke condle 1 i Josar et hibould o the code 10 st your needs.

® Iertall Thee preTeRuinives onoe bafore eveieting The ecsple code; feosedle_cot 1412 *
# optlon 1. st ilesane = Silepath(” mlun s, ) i
®  Inamall COF from WEbpa:siedf. pafeo . pivd el = ob3_newd ' IDCAetUrl’)

L] ple dnsnall -uU spesasy + For 100 dnstallations with old oot certificotes

® plp dnenall -U cespes k- rsetProperty, SSLVIRIFY_PEER-

L] Lom 2. savEilerane « ourlorget(filensmsssacfilensss,

*  plp dnatall sU sarray wrle NELpS: //clneab, g7C, nate. gov/Nebservices /REST spafcdas . sav')

L] ple dagnall -y e#fliv restore, savFilenane

e dnenall -U cespes

+  G2it the followdng vars and tise varisdles %0 sult your reeds.
Ll
(et “lat,
', "ot seu-' eonuu .3
ar', zmu! »

l,..MO M .
" [sparapy o¢ GV1IR) and reeds “Lovs_Conn_tar, “Blee Tee%", ' LoN :
- L. L. . L L. P alena_x, “alshe_y umu.m..m. M.v P8, OmegaxvI_d£0",*
{lale,"latt,laa’, 'WNT_BRD', "Goull’, "doale”, 'dealrats’, aonll’, "Soiin Ty (gqaT ‘!01» Sua', Mn Ia_Trace”, " Lag_In_ ;:uh . (mo_'ro(h -':vu'.'om
_Cross_Track_veet”, "olst_! You! st e, tlar it )M ', "oosil 1’ "9
_ieat, Tt e
Te_ti . nq_xn‘.'w- A, O'Q_IN .ug_
Lt W_l.': o Nets _Cone_Type 0w, K 2 LMI JlTer, -
l.': "M T L Alpta L0nz7, "Reta LT, 0det In Track I, ug_!l.'uc )

Copy code % cigboard | Downoad code

Srom cduiun dmpart Cdadbn
el i )

# £alt the following vers, tiss weristles, snd pristing to medt your
i roneent

Moce information about wmiag this Edeary o madable Bves the followssg:

o IDL libsasy descrption cdaswy
* Jupyter 14
* Applicanson Programening lnterface descripson AZS

Alternative data access methods https://cdaweb.gsfc.nasa.gov/alternative_access_methods.html
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4D Orbit Viewer

Select start of display interval:

Start Time : May 09 2024 00:00:00

Select end of display interval:

End Time : May 16 2024 00:00:00
) Spacecraft
Select observatories:
Cluster-1 (FM5/Rumba)
I cCluster-2 (FME/Salsa) 6.08
- CERE
Shape B oD -4.590
MBS 2 4.68

spacecraft positions in Earth Radii (Re) in G5E coordinates

.
2024 May 13 00:39:48 2024 May 16 00:00:00




NSF-Supported Geospace Data Infrastructure

Tai-Yin Huang

Program Director

Geospace, AGS Division
Geosciences Directorate, NSF

National
Science
7~ Foundation

August 15, 2025
Heliophysics Summer School




AGS-Supported Data Infrastructure

HAYSTACK
OBSERVATORY

Madrigal database at Millstone

VT SuperDARN Superdarn



AGS-Supported Data Infrastructure

SuperMAG: provides easy access to validated ground magnetic field 7~
perturbations in the same coordinate system, identical time resolution and with y
a common baseline removal approach. Global magnetic field observations and
products made possible by the contributors.

SuperMAG N

: SuperMAG

”~

AMPERE (Active Magnetosphere and Planetary Electrodynamics Response
Experiment): provides AMPERE magnetic perturbation data and data products
derived from the Iridium constellation

AMPERE




AGS-Supported Data Infrastructure

LISN (Low Latitude lonospheric Sensor Network): provides GPS, magnetometer, and
ionosonde data. LISN

Community Coordinated Modeling Center (with NASA): provides access to modern
space research models; tests and evaluates models; supports Space Weather COMMUNITY

forecasters; supports space science. Home | CCMC COORDINATED
MODELING

CENTER

MANGO (Midlatitude Allsky-imaging Network for Geospace Observations): A
network of all-sky cameras and FPIs to observe wave activity in the thermosphere).
MANGO Network




AGS-Supported Data Infrastructure

The US NSF National Center for Atmospheric Research a -
(NSF NCAR) NS \ B NCAR

To search and discover datasets across all of NCAR's data repositories, use: hitps://data.ucar.edu/.
To submit a request to deposit data at NCAR, do so through: https://submit-data.ucar.edu.




NSF-Supported Data Infrastructure

N SO= Data Access - NSO - National Solar Observatory

Dkist data, DKIST Data Center Archive
NISP SOLIS (Synoptic Optical Long-term Investigations of the Sun), NSO/NISP: SOLIS Data

Information
NISP GONG (Global Oscillation Network Group), NSO/GONG: Data Access

Historical Archive, Historical Archive - NSO - National Solar Observatory
VSO data, Virtual Solar Observatory




Examples

What can you do with these resources?
Try it for yourself.



Helioviewer

SDO and SOHO data visualized easily without
processing yourself

Helioviewer



https://helioviewer.org

apae o= =

The Helioviewer Project is an
open platform for exploring solar
and heliospheric imagery -

via the Helioviewer.org web app,
the JHelioviewer desktop viewer,
and public APls -

letting you browse near-real-time
and historical data, overlay
events, and generate screenshots
and movies.




CDAWeb

oordinated Data Analysis Web
Non-solar heliophysics data from current and past heliophysics
missions and projects



https://cdaweb.gsfc.nasa.gov/
https://cdaweb.gsfc.nasa.gov/
https://cdaweb.gsfc.nasa.gov/
https://cdaweb.gsfc.nasa.gov/
https://cdaweb.gsfc.nasa.gov/
https://cdaweb.gsfc.nasa.gov/
https://cdaweb.gsfc.nasa.gov/

Plot Walk for Pre-Generated Plots

https://spdf.gsfc.nasa.gov/plot walk/

Summary or quick-look plots from 20+ missions (12.5 million plots)

Plot Walk

Mission:

I PSP-SOLO-STEREQ-Wind CROCS

Plot type:
Radio Flux
Time range:
10ay
Date:
2025-03-29

Time:

od by URL Templates. flatgichs and

Solar Orbiter Parker
f (MHz) }

f (MHz2)

STEREO-A

Wind

1 (MH2)

f (MH2)

2025/03/29 00:00:00 - 2025/03/29 23:59:59

Coordinated Radiodiagnostics of CMEs and Solar flares (CROCS) plots
using radio data from PSP, Solar Orbiter, STEREO A, and Wind missions

re652 Re

r=640Rs

w2059 Rg

re=213.2 Re

st

- 66.2* - 1004*

31.8*

Aveo Ao

Avtea =

o~ 00*
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https://spdf.gsfc.nasa.gov/plot_walk/
https://spdf.gsfc.nasa.gov/plot_walk/
https://spdf.gsfc.nasa.gov/plot_walk/
https://spdf.gsfc.nasa.gov/plot_walk/
https://spdf.gsfc.nasa.gov/plot_walk/

Example
Parameter
Displays
in CDAWeb

More at

Inventory i

FER_FIE LY DFEAC BFF_CHI

Plotfor - . ..

T¥1 G

Mission .ieeinn

Datasets

P G SR _SFOS 1Y Sl LOE TS,

GPS International GNSS Service
4 Tt EIecto Content _

FaF 02 ChWsh Invendary

39


https://cdaweb.gsfc.nasa.gov/sc_inventory_plots/
https://cdaweb.gsfc.nasa.gov/sc_inventory_plots/
https://cdaweb.gsfc.nasa.gov/sc_inventory_plots/
https://cdaweb.gsfc.nasa.gov/sc_inventory_plots/
https://cdaweb.gsfc.nasa.gov/sc_inventory_plots/
https://cdaweb.gsfc.nasa.gov/about.html
https://cdaweb.gsfc.nasa.gov/about.html
https://cdaweb.gsfc.nasa.gov/about.html
https://cdaweb.gsfc.nasa.gov/about.html
https://cdaweb.gsfc.nasa.gov/about.html

4-D Orbitviewer

Provides an interactive 4-D animation of spacecraft orbits over time



https://sscweb.gsfc.nasa.gov/4dorbit/
https://sscweb.gsfc.nasa.gov/4dorbit/
https://sscweb.gsfc.nasa.gov/4dorbit/

4D Orbit Viewer
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VT SuperDARN

Virginia Tech Super Dual Auroral Radar Network



VT SuperDARN is the Virginia Tech research group within the
international Super Dual Auroral Radar Network (SuperDARN)

The SuperDARN is a global array of high-frequency (HF) radars that
continuously observe the ionosphere to map plasma convection and
other geospace dynamics, which are crucial for space-weather
research and operations.
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VT SuperDARN



http://vt.superdarn.org/

AMPERE

Active Magnetosphere and Planetary Electrodynamics Response Experiment



AMPERE (Active Magnetosphere and Planetary Electrodynamics
Response Experiment) is a space-weather observing system run by Johns
Hopkins Applied Physics Lab (with NSF, Iridium, and Boeing)

It uses the Iridium communications satellites’ onboard engineering
magnetometers to continuously map field-aligned (Birkeland) currents and
large-scale ionospheric electrodynamics.

20040510 180000 - 189000 14" 20040510 180000 - 181000 % 20240550 180000 - 181000 17 »

AMPERE JHUAPL



https://ampere.jhuapl.edu/

Thank you!!

What can we do to help you do your science?

What data and what tools do you need?

NASA: C. Alex Yound - c.alex.young@nasa.qoVv

NSF: Tai-Yin Huang - thuan nsf.gov


mailto:c.alex.young@nasa.gov
mailto:c.alex.young@nasa.gov
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mailto:thuang@nsf.gov
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