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* How do we getto your data?

— Easy... or not.
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a@ssiz Experlencelndex e i

e (def.) A merit system to |dent|fy the |mpact of
design on user experiences

/]

— “great”, “good”, “not-so-good”, ”poor” experience

_ The merit system |dent|f|es key drlvers for a great
experience
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What do we aII

umL SPACE SCIENCE LAB

e Model ionosphere e Enjoy life

* Study processes OXL - Make GIRO a powerful

e Locate relevant data ‘ tool

e Access data | » Cut development costs

e Get good quality data Cut maintenance costs

e Avoid format problems _ Cut troubleshooting costs

e Avoid fighting computers Cut documentation costs
e Publish Cut computer HW costs

e Enjoy life s Cut networking costs

© NASA HPDE
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Lowell GIRO Data Center: LGDC &

GIRO REAL-TIME DATA DISSEMINATION WEB PORTAL /

A
1
1

REAL- TIM OB SERVATIONS

ai ¢ DoP W GRM

L5 ARTIST 5”|—ﬁ° IRTAM SkyLITE DDAV [ LoIA
SAO é CFS D T
L4 :

GAMBIT
Base

S----t4-->

Data Traffic:

CFS = Global map coefficients
DFT=4-channel spectral, legac
DOP =4-channel spectral, UMS
DVL = Doppler bulk velocity
GRM = lonograms

SAO = Standard Archival Cutput
SKY = Doppler skymap

TAV = Time-domain Averaged

TID = TID parameters ) . » - - -

TLT = Tilt . - / - - -

STK = Signal Tracks - . / . - - =/ - - - -
- v -

SAO Explorer GAMBIT Explorer Drift Explorer Online Explorer Workstations, ~300 registered organizations UMS Explorer Sky6 Explorer TID Explorer

LT
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REAL-TIME INCOMING/INGESTION
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What do you Want from LGDC?

UML SPACE SCIENCE LAB

Search and locate relevant Missing data
data — Incomplete data

Access data quickly — Wondering if data are
incomplete

Trust data quality Al i+
ong wai
Unknown format
l + Dataerrors

— Autoscaling




What do we Want from LG DC?

UML SPﬂCE SCIENCE LAB

* Everything works without

our supervision:

— Ingestion

— databasing

— frontend servlets
real-time processors
backups

OH NO'
* Cyber-attacks

* Vulnerability prevention
duties (upgrades)

Online software crashes
Computer failures

e - -
- - < = o
= -t: S Q b
_,..f" - ‘¢4 —-’, >

o

22 SEPTEMBER PRE FORUM SCIENCE DAY I G F 2 & -
23-26 SEPTEMBER XVI INTERNATIONAL GIRO FORUM o



UML SPACE SCIENCE LAB

stz GIRO Web Portal, giro.uml.edu &

GIRO lonogram Data ~ Plasma Drift Data ~ TID Data ~ GAMBIT W Maps ¥ Radio Link Evaluation ~ Examples ¥ Info >

SSEEOTEN e DINEEE L e BT o0 D R

GLOBAL IONOSPHERE
RADIO OBSERVATORY

with Real-Time & Retrospective HF lonospheric Sounding Data from Lowell DIDBase

The Lowell GIRO Data Center (LGDC) implements a suite of
technologies for post-processing, modeling, analysis, and
dissemination of the acquired and derived data products:

IRTAM

IRI-based Real-time Assimilative Model, “IRTAM", that
builds and publishes every 15-minutes an updated
“global weather” map of the peak density and height in
the ionosphere, a Il as a map of deviations from the

classic IRI climate;

GAMBIT
Global Assimilative Model of Bottomside lonosphere
Timelines (GAMBIT) Database and Explorer holding 15
\ y sorth of IRTAM computed maps at 15 minute
. cadence;

Current and prospective sites with inputs to assimilative models

lonograms

e
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asstz Success Story: Latest displays

DIGISONDE
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Latest Local lonogram Latest GAMBIT Local Weather

1)433 JEJU

NETCAM JB Previous QRZ Box

The QRZ BOX reset at 9:37 am (HST).

Hawaii 40 Meter Emergency Sub-Band Plan Jl HI Weather
Red Flag Map KHBHHG WXR

Zoom Earth i E. Pacific Loop M Kilauea |
YT I

Propagation: CEITIEXE) ETED (XD
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Universal Time, hours (31-Jul-2025..02-Aug-2025)

https://Igdc.uml.edu/ionoweb/latest?&ursiCode=LL72 1 https://lgdc.uml.edu/rix/gambit-local-nowcast?charName=foF2&site=LL721
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.uml.eduy/ior

PRUHONICE
PT ARGUELLO

PUERTO RICO

URSI Code Latitude Longitude
VT139 40.60 17.80

RAMEY
AE 41.80
ROME 4190

ROQUETES 40.80

SAN VITO Months for 2025
MARIA 306 2 Mar Apr

SANYA

SAOLUIS

RESTROM

= v

SOUTH HEDI

1=

N
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SQUIRT
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@ss1z Success story: ionogram browser

UML SPACE SCIENCE LAB

lonogram display for VT139 from 2025-09-29 00:00:00UT to 2025-09-30 00:00:00UT

lonograms: 121, Estimated interval: 7.50 min

/7Lowell GIRO Data Center Station YYYY DAY  DDD HHMMSS P1 FFS S AXN PPS IGA PS
San Vito 2025 Sep29 272 150000 RSF 1 712 100 83+ C0

£ £ £ B 6
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Ionogram V|ewer overuse &

. Requests to pIot an |onogram image coming in at unreasonable pace (<1 Hz)

Al

* These are robots of course, but built by clever humans

* There are 45,000,000+ ionograms, what are they thinking about?
— It will take 2+ years per user to get images I—
— There will be millions more ionograms in 2 yeaw.- P
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Data Avala nche at LGDC
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e DIDBase (Slnce 2001) If process 200 ionograms/day,
e _ then ~800 work-years are
— 45.0 million raw ionograms needed to look at these

ionograms

— 61.5 million SAO scalings

By that time, new millions of

— 1.3 billion FastChar values ionograms will be available to

e Hats off to Firebird DBMS b

a
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Global Ionospheric Radio Observatory
GIRO Tabulated Ionospheric Characteristics, Version 1.8 Revision B
Generated by DIDBGetValues on 2825-89-29T19:19:25.3847

Location: GEO 4@.6N 17.8E, URSI-Code V1138 SAN VITO
Instrument: Ionosonde, Model: DPS-4D

Query for measurement intervals of time:
2025-89-29T00:00:60.0087 - 20825-89-38T00:01:00.08807

FastChar

Digital lonogram Data Base (DIDBase)

lonogram-Derived Characeristics

Data Selection:

€S is Autoscaling Confidence Score (from @ to 188, 999 if manual scaling, -1 if unknown)
foF2 [MHz] - F2 layer critical freguency

hmF2 [km] - Peak height F2-layer

ALl GIRD measurements are released under CC-BY-NC-SA 4.8 license
Please follow the Lowell GIRO Data Center RULES OF THE ROAD
https://ulcar.uml.edu/DIDBase/RulesOfTheRoadForDIDBase. htm
Requires acknowledgement of VT139 data provider

HERER BB TR R R R B KR

1. Select Time Interval: 3. Select Data to Download: 4. Search:

" foF2 -- F2 layer critical frequency . Search

foF1 -- F1 layer critical frequency f #
) #Time €S foF2 QD  hmF2 QD
foE - E layer critical frequency o Q

¥ 2625-09-29T00:90:00.000Z 90 5.575 // 407.6 // ]
Phrt{2012:07-02 2100 s Jyet Sifficl reaisencyy 2025-80-29TP0:07:30.000Z 95 5.525 // 393.5 //
= fbEs -- Blanketing frequency of Es-layer . 2025-09-20T08:15:00.000Z 95 5.525 // 387.8 //
S50 0705 5500 foEa CH_ﬁm‘ frequency of auroral E-layer ) 2025-89-29T@8:22:38.000Z 95 5.58@ // 382.7 //
y e foP - Critical frequency of F region patch trace 2025-89-20T0@:30:00.008Z 99 5.500 // 387.5 //
+1Hour || +1Day fx! -- Maximum frequency of F trace 2025-89-29T00:37:30.800Z 100 5.425 // 388.4 //
MUFD -- Maximum usable frequency, 3000 km 2025-09-29T00:45:00.0087 75 5.425 // 398.8 //
VIOl ol MD -- MUF(3000)/foF2 2025-89-20Te8:52:30.000Z 95 5.375 // 1395.5 //
s i e hF2 -- Minimum virtual height of F2 trace 2025-89-29T61:00:60,0087 95 5,375 // 397.6 //
hF -- Minimum virtual height of F trace 2025-89-29T01:87:30.008Z 180 5.350 // 391.3 //
hE - Minimum virtual height of € trace 2025-89-29T01:15:80.008Z 95 5.325 // 391.8 //
2. Pick one GIRO Location:  hEs -- Minimum virtual height of Es trace ;Z%:'Sg'igigiéé;;g-ggg;— 133 2;;;‘ ":j ;gg'; ’fj
(AH223) AHMEDABAD v PEa. Minimum vitual height of aurorel Etrace 2025-09-20T01:37:30.0007 108 5.250 // 386.8 //
2025-89-29T01:45:80.008Z 95 5.325 // 395.9 //
Compute MUFD for 3000 km 2025-89-20T@1:52:30.600Z 09 5.300 // 389.7 //
2025-09-29T02:80:00.008Z 90 5.450 // 401.9 //
2025-89-29T02:07:30.008Z 95 5.400 // 379.8 //
Loulsvale, LVI2P 2011.12.10 02:15 2025-89-20T@2:15:00.000Z 95 5.525 // 386.8 //
PLEASE REA )AD : Rules of the road for using this data service 280 2025-89-20T62:22:36.006Z 95 5.575 // 384.9 //
2025-89-29T02:30:00.008Z 95 5.625 // 389.5 //
Base V! tal : Web Portal for browsing images of ionograms and ionogram-derived data in 2025-89-29T02:37:30.008Z 9@ 5.650 // 379.8 //
DIDBase 2025-89-29T02:45:00.008Z 95 5.675 // 373.6 //
2625-09-29T62:52:30.090Z 95 5.700 // 367.8 // [
e e = ) 2025-09-29T03:00:00.008Z 95 5.700 // 365.6 //
ity ¢ rable of stations with start/stop coverage dates (live) 2625-09-20T03-67:30.0007 75 5.675 /7 353.5 /7
2025-89-29T03:15:00.008Z 95 5.675 // 345.4 //
2625-89-29T03:22:30.0007 5.658 // 336.3

O e
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@ssUs Experience index of LGDC Services Lo

e How do we access data better?
— Faster

— More conveniently

e How do we have entire data?

— LGDC to store all ionogram data ever collected by
human civilization —— 1

e, couAD ——
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assis Quick-access tools Gt e (D

 SAO Exploreris not a qwck access tool

Quick access:

— FastChar table in DIDBase
— GAMBIT
— Servlets/API

» Various latest displays

» MUF Computations using ionograrg;g&d*rayiraceml

T e,

M T
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@iz IVIUF Computatlons 5

e Digisonde *.MUF files

e LGDC resources

— MUF servlets (Digisonde sites, any D)
* /fastchar/getmuf servlet
» https://giro.uml.edu/rix/MUF/ landing page

— GAMBIT MUF3000 (global map, IRTAM weather)

* /rix/gambit-muf-message

— RayTRIX CQP (any radio link, 2-hop supported)
* https.//giro.uml.edu/rix/oi-synth/ e

—-".‘,,.)-f

ﬂ,—-—‘.".""‘" < Jpi "‘sw &2,
— A — _w

g T —

e ﬁ -
= 22 SEPTEMBER PAc - LRUM SCIENCE DAY I G F 2 %
23-26 SEPTEMBER 1.V INTERNATIONAL GIRO FORUM




/:.9"'-'

ss - Use GAIVIBIT mstead of DIDBase Lz

xxxxxxxxx
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* Separate database from DIDBase

 Holds foF2, hmF2, BO, and B1 observations
— 24-hour timelines per station

* Also, IRTAM(ss) coefficients
e Data access servlets available

FORTALEZA

— global (needs authorization)

— local for each site (..)
~ SR

e
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GIRO  lonogram Data ~  Plasma Drift Data~  TID Data~  GAMBIT Weather Maps~  Radio Link Evaluation~  Examples~  Info >

IRI Real-Time Assimilative Mapping (IRTAM) g

Global Near-Real-Time F2-layer Critical Frequency and Peak Height

foF2: 24-hour Latest Weather _ hmF2: 24-hour Latest Weather I BO: 24-hour Latest Weather

IRTAM vO.4A : 2025.08.03 20:15:00 UT IRTAM v0.4A : 2025.08.03 20:15:00 UT IRTAM v0.4A : 2025.08.03 20:15:00 UT

Map: foF2 (IRTAM) MHz Sites: foF2 (GIRO) MHz

13.5

0 4.5 9 135 18

Map: hmF2 (IRTAM) km Sites: hmF2 (GIRO) km Map: BO (IRTAM) km Sites: BO (GIRO) km

18 150 237.5 325 412.5 500 150 237.5 325 412.5 500 18 88.5 159 229.5 300 18 88.5 159 229.5 300
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GIRO  lonogram Data~  Plasma Drift Data~  TID Data~  GAMBIT Weather Maps ¥  Radio Link Evaluation ~ Examples v Info~

IRI Real-Time Assimilativé Mapping (IRTAM)'

Global Near-Real-Time F2-layer Critical Frequency and Peak Height

foF2: 24-hour Deviation from Climate v hmF2: 24-hour Deviation from Climate v - BO0: 24-hour Deviation from Climate v

IRTAM v0.4A : 2025.08.03 20:15:00 UT IRTAM v0.4A : 2025.08.03 20:15:00 UT IRTAM vO0.4A : 2025.08.03 20:15:00 UT

Map: Delta-foF2 % Sites: foF2 (GIRO-IRI/IRI % Map: Delta-hmF2 % Sites: hmF2 (GIRO-Brunini)/Brunir Map: Delta-BO % Sites: BO (GIRO-IRD/IRI %

34 17 0 17 34 34 17 o0 17 34 90 45 0 45 90 90 45 ©0 45 90

-100 -50 100 -100 -50
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Use MUF(3000) i
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