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IGS Final lonosphere Layout

The IGS Ionosphere Working group

IGS Global TEC maps (IGTEC).

started its activities in June 1998 with IGS
the main goal of a routinely producing [y GPS
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The IGS ionosphere product is a
result of the combination of different
Analysis Centers TEC maps by using
weights computed from GPS data by
Validation Centers, in order to get a
more accurate product.




165 Example of IGS Final : -347 -
omecucocuressz| FIVE Analysis Centers (CODE, ESA, JPL,
NRCan and UPC) and 4 Validation Centers
0 | (JPL, ESA, NRCan and UPC) have been
providing maps (at 2 hours x 5 deg. x 2.5
| deg in UT x Lon. x Lat.), weights and external
" (dual-frequency altimetry-derived) TEC data.
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IGS Final lonosphere Flow-Chart
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RCan has halted temporarily the ionospheric production
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B Final IGS TEC vs. JASON TEC

GPS ws JASOM TEC, 2002 December 15 - 2003 December 13 (14,650,000 obs.)
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165 Ap index vs. “Relative Error”
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I Rapld VS Flnal IGS TEC “Rel.Error”
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The generation of a test rapid IGTEC |
(latencies of less than 24 hours) has

Rapid IGS presents an accuracy
(compared with JASON TEC) just
about 5-15% worse than the Final IGS
TEC when 3-4 rapid IAAC TECs are
combined (15-20% worse otherwise).
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‘Rapid vs Final IGS DCBs
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168 Alternative weighting schemes
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*The performance between daily weighting (magenta squares) and independent map weighting (blue
crosses) are very similar, including geomagnetic activity periods (days -23 to -19 and 22 to 28, 2004).

*The performance of the official weighting algorithm (bias insensitive) is very similar to that using a
bias-sensitive weighting algorithm (truth: STEC referred to the max. elevation ray STEC, both
observed).

oIt is confirmed the best performance of external weighting strategies (presently used), compared with
the internal weighting, from the deviates to the plain mean of IAAC TEC maps (red crosses).




Conclusions

eAfter several improvements performed in the IAACs and IGS
Ionosphere Map combination algorithms in 2003, the IGS final
combination of TEC maps shows a good performance that is slightly
better or even better than the individual IAAC maps, that justified our
efforts to start producing the final iono product in April 2003.

eThe rapid IGS TEC maps generation started, in testing mode, in
December 2003 (latency less than 24 hours, as opposed to 11 days of
the final product). The first maps (and DCBs) show a good accuracy
(about 10% worse than the final maps) when 3-4 rapid IAACs TEC
maps are combined.

eRegarding alternative weighting strategies:

»The performance of the official weighting algorithm (bias
insensitive) is similar to that using a bias-sensitive algorithm.

> 1t is confirmed the best performance of external weighting
strategies (presently used), compared with the internal weighting.

»The performance between daily and independent map weighting
seems very similar, including geomagnetic activity periods.
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Final lonosphere product use
(2003, from cddisa)

*453 distinct IPs (hosts) downloaded IONEX files in 2003.
*154,000 files donwloaded.
¢29 countries.

eTop “"Non-IAAC" users (60% of files donwloaded from them,
E=Education, C=Commercial, G=Government, N=Network):

eAPL, US (E), TU, Vienna, Austria (E), NAO, Japan (E), CRL, Japan
(G), CABLESPEED, U.S. (C/N), ENST-BRETAGNE, France (E), UWM,
Poland (E), WAT, Poland (E), U.TRIESTE, Italy (E), NRAO, U.S. (E),
STATE OF TENESSEE, U.S. (G), IGN, France (G), ISP, Russia (N),
ALCATEL, France (C), ISP, S.Korea (N), U.MUNICH, Germany (E).

¢68% files donwloaded from “Non-IAAC"” users.

2004 IGS Technical Meeting, Bern, Switzerland, 5 March 2004 Manuel Hernandez-Pajares
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- Some recommendations (updated from the splinter meeting)

eThe use of the final IGS product is quite large. However for the rapid product,
started in Dec.2003, very few downloads are registered from its temporarily
server at UPC. In this context to promote its use, the next actions items have
been adopted:

1.To send a new e-mail to the IGS e-mail list announcing the rapid product.
2.Moving the igs-iono e-mailing list to igscb.
3.Moving rapid product server from UPC to CDDISA.

eAfter receiving inputs from VLBI, Altimeter and Timing users, it has been
decided:

1.To maintain the present generation of both final and rapid IGS TEC maps.
2.To include the list of GPS receivers used for timing in the list of IAAC used

stations to compute the ionospheric product, in order to ensure IGS DCB
estimations for such receivers.

eThere has not been consensus between the IAACs on increasing the temporal,
spatial resolution/densification of the present ionospheric products.

IGS Final Ionosphere ionex files at
ftp:/ /cddisa.gsfc.nasa.gov/gps/products/ionex/

Tha n k you I IGS Ionosphere WG download links at :

http://gagel52.upc.es/~ionex3/igs iono/igs iono.html

2004 IGS Technical Meeting, Ber

You can find more details at the Position Paper.




Bl Alternative weighting schemes (2)
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IGS lonosphere WG

e The IGS Ionosphere Working group started its activities in June 1998
with the main goal of a routinely producing IGS Global TEC maps
(IGTECQ).

eThe IGS ionosphere product is a result of the combination of different
Analysis Centers TEC maps by using weights computed from GPS data
by Validation Centers, in order to get a more accurate product.

eFive Analysis Centers (CODE, ESA, JPL, NRCan and UPC) and 3
Validation Centers (JPL, NRCan and UPC) have been providing maps
(at 2 hours x 5 deg. x 2.5 deg in UT x Lon. x Lat.), weights and
external (dual-frequency altimetry-derived) TEC data.

eFrom such maps and weights the corresponding combination center
(firstly ESA, and secondly UPC since Dec.2002) has produced the
IGTEC in a standard ionex format.

eSince April 1st 2003 IGTEC is an official IGS final product (with
latencies of about 11 days).

eThe generation of a test rapid IGTEC (latencies of less than 24 hours)
has started recently (mid December 2003).

2004 IGS Technical Meeting, Bern, Switzerland, 5 March 2004 Manuel Hernandez-Pajares 16



Internatlonal GPS Servlce IGS

@J IGS directly manages more than about 350
permanent GPS stations, observing some 4-
10 satellites at 30 sec rate: more than
250,000 STEC worldwide observations/hour

2004 IGS Technical Meeting, Bern, Switzerland, 5 March 2004 Manuel Hernandez-Pajares
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B Gilobal TEC computed each 2 hours for 5 years

VTEC averaged owver all the longitudes (source UPC ionex files)
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positioning applications.
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Example of IGS Flnal TEC: 2003- 347 shown each 6 hours
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B “Relative Error” vs. JASON (daily)
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Std.Dev vs. JASON (gmag.lat.)

GPS ws JASOW TEC, 200Z2 December 15 - 2003 December 13 (14,650,000 obs.)

Le— ' === y | M-
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15 Bias vs. JASON (gmag.lat.)

GPS ws JASOM TEC, 2002 December 15 - 2003 December 13 (14,650,000 obs.)
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“Rel. error” vs. JASON(gm.lat.)

GPS ws JASOW TEC, 200Z2 December 15 - 2003 December 13 (14,650,000 obs.)
50
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More performance details of the IGS final product (satellite and
receiver DCBs, double dif. STEC, latency, with different data scarcity):
http://maite152.upc.es/~ionex3/doc/IGS_1IONO report April2003 7.pdf




I Firstresults of the IGS Rapid lonosphere

IG5G FINﬁL (4 IHHCE latency= 11 days) ——
32 r IG5 RAPID (2 IAACs LCODE.UPC]1. latency=12 hours) —T
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£ A
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IGS rapid product (blue line) is just 2-5% worse than the final product (black
line) during the 4 first common days of both products.

There is an improvement of about 15% (from about 26 to 22% of relative
error) passing from Rapid IGS with two IAACs with a latency of 12 hours (red
line) to 3 IAACs with a latency of 12-24 hours (blue line).




I First results of the IGS Rapld Ionosphere
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B Rapid “Relative Error” vs. JASON
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165 Rapid Std. Dev. vs. JASON
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Ra

Typical Bias over the

oceans of about 0.5-2
TECU for the first 32 rapid
IGS maps (Dec.03-]Jan.04)

in front of -0.5-1.5 TECU

for the final ones.

|d Bias vs. JASON
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Rapid Bias

Rapid IGS presents a bias quite unaffected . .

under the occurrence of anomalous rapid
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Standard Deviation close to the
best IAAC but with integrity under
some IAAC failure. o

Standard Deviation TEC[JASOM] - TEC[GF
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165 Rapld IGS TEC “Relative Error”
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Standard Deviation TEC[JASON]

s/ TECU

- TEC[GPS]

Standard Deviation TEC[JASONM]

Std. Dev. vs JASON

and #. GPS IStations
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