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Glossary

eScience = computationally intensive science that is carried out in highly
distributed network environments

Virtual Observatory = a collection of interoperating data archives and
software tools which utilize the Internet to form a scientific
research environment

ESPAS = near Earth SPAce data infrastructure for eScience
VWO = Virtual Wave Observatory (N(R)p

\\

VITMO = Virtual ITM Observatory JOHNS HOPKINS

APPLIED PHYSICS LABORATO

— ITM = lonosphere, Thermosphere, Mesosphere
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How does it work?

We write down metadata descriptions
— ESPAS: ISO O&M data model
— VxO: SPASE data model
Metadata points to our resources
— Various level of detail, down to a single observation

We receive requests for data and reply to them
automatically

Lots of work for us; plus need to speak
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A platform to integrate heterogeneous data from earth’s
thermosphere, ionosphere, plasmasphere & magnetosphere

m Supports the systematic exploration of multipoint measurements from the near-Earth
space through homogenised access to multi-instrument data

m Provides access to 40+ datasets from : Cluster, EISCAT, GIRO, DIAS, SWACI, CHAMP,
SuperDARN, FPl, magmetometers INGV, SGO, DTU, IMAGE, TGO, IMAGE/RPI, ACE, SOHO,
PROBA2, NOAA/POES, etc.

m Supports data visualization, search, statistics, modelling

ESPAS User Interfaceis accessible through @Y UNIVERSITYO!
http://www.espas-fp7.eu *irr

Next ESPAS release: in October 2013 o\ | =] eicester =4t
Final ESPAS release: in April 2015 &
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Example Dictionary of ESPAS Ontology
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NATIONAL AERONAUTICS + NASA Portal
AND SPACE ADMINISTRATION

VWO mated to GIRO
Fast Chars on the Web

Data Product

F—— GIRO lonospheric Sounder
VWO Query Builder ‘ ) Doppler Skymap Plots

lonogram Plots
Instrument: GIRO Collapse lonogram-derived lonospheric Characteristics

Product: lonogram-derived lonospheric Characteristics

VWO Query Builder {1 return)

Data Source Seleciion ®

5 DatefTime: -
Magnetospheric State Data File: (1HJ45) MILLSTONE HILL
| Hide Active Instrument Attributes |

+ IMAGE

TIME: | poget |

2000-01-01T00:00:00.000Z |
2000-01-02T23:59:50 9992 + ISIS2

+ ISIS1

SOURCES: | Resatil

* GIRO

# of Oosenvatories: 1 ®
# of Instruments: 1
b e T Location: [(LM42B) LEARMONTH
(LV12P) LOUISVALE
(MU12K) MADIMBO
(MHI45) MILLSTONE HILL

one or more of the following

| View Sources

INSTRUMENT SETTINGS:
GIRO

Characteristics:

Location: (MHJ45) MILLSTONE F2 layer critical frequency
HILL F1 layer critical frequency
2 .
Characteristics: F2 layer critical E layer critical frequency
frequency i14
. — . (I ] -
- e -
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el S [ VWO mated to GIRO
lonogram Display

nogram x

VWO Query Builder C' [3 carumledu/common/St e?mi U e : =
2% Apps [ Testport3050 i Solar Physics Glossary () NASA SPACETECH.. 11l Ontology editer & Index of /ftpdir/lists...
Instrument: GIRO Collapse
Previous ionogram Back to statistics for 2000.01.01 (001 Next ionogram
. (_ Lowell Station YYYY DAY  DDD HHMMSS P1 FFS S AXN PPS IGA PS
VWO Query Builder ::rgog::;zﬁlgo foning R IS R e MILLSTONE HILL 2000 Jan01 001 000000 SBF 1014 100 10+ 11
5§ foF2 4.050 650 ]
5 @ foFl N/A H m
Data Source Seleclion foFlp N/A 6004 7
= DatefTime: 2000.01.01/00:00:00.000 foE N/A
Magnetospheric State Data File: 2600.01.01 (001) 00.00,00.000 S1_ [MHJ45] foEp 0.47
? fxI 4.90 560
DatelTime: 2000.01.01/00:15:00.000 fmin 1.80
m Diata Fils: 200001 01 (001) 00-15:00 000 S1_[WHI45) T R
. . mio) 2.73
. Date/Time: 2000.01.01/00:30:00.000 o 3000.0 4507
TIME: | Data File: 2000.01.01 (001} 60:30:00.000 S1_ MHJ45] hF 305.0
2._89._991_' | = h*F2 N/a 400
. : e h® !
2000-01-01T00:00:00.000Z Date/Time: 2000.01.01/00/45.00,000 piE g w0 . o
2000-01-02T23/59°59 9997 Data File: 2000.01.01 (001) 00:45:00.000 SL_[MHJ45] i e
- hmFL [T/ — .|
SOURCES: Raset DatefTime: 2000.01.01/01:00:01.000 hme 110.0 - H
| | Data File; 2000.01.01 (001) 51.00:01.000 51 [MHJ45} yF2 82.6 ®
: : yF1 N/A 260
# of Observatories: 1 yE 20.0
i DatelTime: 2000.01.01/01:15:00.000 BO N/A
#of Instruments: 1 Data File: 2000.01.01 (001} 04-15:00.000 SI_ [MHI45) Bl Nya o 200
# of Products: 1 S c-level 2
. DatefTime: 2000.01.01/01:30:00.000 hoan B0y
View Sources | Data File: 2000-01.01 (001) 01:30:00.000 51 [MHJ45] Artists i
I . . . 189808 wlF—F—=—F———F—
INSTRUMENT SETTINGS: DatefMime: 2000.01.01/01:45:00.000 1 2 3 4 5 6 7 8 9 10 11 12 13 14 16 16 17
GIRO 1 Data File: 2000.01.01 (001) 01:45:00.000 SL_[MH145] b 100 200 400 600 SO0 1000 1500 3000 [km]
| MUF 4.7 4.8 4.9 5.1 5.5 6.0 7.4 10.9 [MHz]
Location: (MHJ45) MILLSTOME | DatefMime: 2000.01.01/02:00:00.000 ) 60018850.tmp / 160fx256h 100 kHz 2.5 km / DPS-4 MHJ45 042 / 42.6 N 288.5 E ShowIonogram v 1.0
HILL Data File: 2000.01.01 (001) 02.00.60.000 | [MHJ45] v
Characteristics: F2 layer critical | =
frequency | DatelTime: 2000.01.01/02:15:00.000 -
Minda Cila: AnAR A4 A4 IR0 LU ASACARN ARR ST MU 1Ay
= IGF 2@14
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Virtual ITM Observatory

{. START OVER TOOLS > AVAILABLE PRODUCTS & PARAMETERS

» Query Summary : Generate results for the following user defined parameter(s):

~ Preview & Selection

Select the Products you wish to Preview or Download
Preview the search result products that match your VITMO Query and select the ones you wish to download, Russia

Click on the expand &, B and selection ¥, B icons and checkboxes to
expand, preview, or select the search results you wish to download.
0 of 1 search results are selected. = Seaof
& e — Okhotsk ,a\"
Group Results by: = Name Region  Parameter e, 3 g .
Restrict Results to: = All Results Data Summary Images Kazakhstan o P
" = Mongolia —
Search Results B2 = & & ” == i 5 j
E-GIRO B & M E (1 product, 0 files selected) . X e = S ERE
B4 GIRO: GIRO Ionospheric Data (GIRO) B8 B B E3 (0 files selected) Tutkmenistan: 37501, e Do =
. I _ . U
] GIRO [expand...] et by il Karea
58 Afghanistan e
P> i g China Sea Man data 22014 Google INEGI | Tems oflise

v Download Smmary @ |

v
J

Download Zip File Contents ¥ foF2 The ordinary wave critical frequency of the highest stratification in the F region (foF2)

The product fies that have been selected for download.

hF2 The minimum virtual height of the ordinary wave trace for the highest stable stratification in the F region (hF2)

No Search Results Selected. ¥ foF1 The ordinary wave F1 critical frequency (foF1)
hF The minimum virtual height of the ordinary wave trace taken as a whole (hF)
foE The ordinary wave critical frequency of the lowest thick layer which causes a discontinuity (foE)

foEa The critical frequency of night time auroral E layer (foEa)

hF The minimum virtual height of the normal E laver trace (hE) s

A
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Virtual ITM Observatory

I. START OVER TOOLS> DOWNLOAD

» Query Summary

¥ Preview & Selection

Select the Products you wish to Preview or Download

Preview the search result products that match your VITMO Query and select the ones you wish to dd

1 of 3 search results are selected. (Estimated 377B selected for ¢!

Group Results by: Parameter

Restrict Results to:

& Name Region

® All Results © Data Summary Images

Search Results B2 &= E B
E-GIRO B & B B3 (1 product, 1 file selected)

E-4 GIRO: GIRO Ionospheric Data (GIRO) I B B B3 (1 file selec

|| GIRO [expand...]

E-2011 DOY 297 00:00:00 to 298 00:00:00 [C1] EE3 (1 of If |

¥ 2011_DOY_207-[00].txt

v Download Summary

Download Zip File Contents
The product files that have been selected for download.

To download these selections to your computer as a single zip file, ¢
Download Selections button below...

« GIRO

B lnkncntiaiic Tyata

| Remote Web App Invocation 00 - 2011 DOY 298 00:00:C|

Selection Overview

AVAILABLE PRODUCTS & PARAMETERS

Preview Search Resulfs as they are selected (Images, URLs, and timeseries plots & tables) and monitor temporal, regional, & result type

coverages in the overall selection sef.

PREVIEW | OVERVIEW

HELP

W GIRO lonospheric Data

Tonospheric Radio OCbservatory

Generated by DIDBGetValues on 2014-05-058T18:34:20.0862
Location: GEO 52.4N 104.3E, URS5I-Code IR352 IRKEUISK
Instrument: Ionosonde, Model: DPS5-4
1-10-24T0D:00:00.085Z - 2011-10-24T23:59:59.085Z
Data Selection:

foF2 [MHz] — F2 layer critical freguency

foFl [MHz] — Fl1 layer critical freg oy

foE [MH=z] — E layer critical freguency
hF2 [km] - Minimum virtual height of F2 trace

e e e e e e e e e e e e e e e e e e

2011_DOY_297-[00].txt

GIRC Tabulated Tonospheric Characteristics, Version 1.0 Revision B

C5 is Antoscaling Confidence Score (from 0 to 100, 9%9 if manual scaling, -1 if unknown)

zhalfNm [km] — The true height at half the maximum density in the F2-layer

IGF 2@14
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What good is it?

* We place our data into the framework of
major eScience projects
— Greater visibility

— Additional tools (conjunctions, context search,
content search)

— Potential for great science
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Coincidences and Conjunctions

Scientists like to mix-and-match data from various observatories and
instruments

— eScience is the right environment
Coincidence: matching by time; con-junction: matching by location

— Collaborative experiments!
* Auroral E ionization study
« RPI+GIRO, COSMIC+GIRO, UV+GIRO, etc.

What we REALLY need is matching by interesting features

— We must learn how to answer questions “Do you see anything ou
this time?” e

— More about this during presentation “Intelligen
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