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GPS analyses using Bernese GPS Software

EUREF sub-network (30) 18;9”;? reference frame Europe @
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GPS analyses using Trimble GPSNET
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Monitoring tools (Bernese)

(simple!) Web pages
SMS / e-mail warnings
— Problems in data transfer (ftp / scp)

— Problems in coordinate repeatability
— Cross check of AIUB and swisstopo computer

Detailed log and plot files from the processing

Monitoring real-time (GPSNET) not treated here
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Status and available plots

swisstopo
+ + +

Aktuell
+liber uns

- Grundlagen
- Geoddzie

+ Referenzsysteme

+ Geostation Zimmerwald

+ Messverfahren

+ Fizpunkinetze

- Permanertnetze
AGMES

- &uzvrertezentrum

AGHNES-Tagesauswertungen
EUREF-Tagasauswertungen
PMAC monitoring

| AGHES-Status f Zeitreihen I
+ Landesgrenze
FaG
+ Topografie
+ Landesgeologie

+ Kartagrafie
+ Rechtliches

+Produkte

+ Dienstleistungen

+ Downloads
+Online-Dienste
+Links

toposhop

= Amtliche Yermessungy
+HKOGIS
+e-geon.ch

RINEX Status in Europe

swWiss

RINEX status hy site

Mvailahle plots by site
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Select region
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swipos status by subject
swipos (hotyetimplemented)

Legend

Mo data

data ok
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| swisstopo

CPHAC status and time series web page

swisstopo
swisstopo
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CPMAC processing weh page

CAMET processing summan file

CAMET hourly helmert to official crd

CAMET MRT and RRT solution statistics

CAMET MRET and RRT validation wert Post-Froc.
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AGRHES processing summary file
AGHES weekly helmert to official crd
AGHES weekly ADDMED output

AGHES processing weh page

AGHES data availahility in postprocessing
AGMHES history

ELUREF processing summary file
ELUREF processing web page

MUULTI helmert to official crd

MULTI helmert to CHTRFO4 coordinates
MULTI welocity plot for CH



Example: Locarno Monti

Station Metwork J Info Coordinate Meteo ¥ days J days
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Example: Locarno Monti

Station Metwork J Info Coordinate Meteo ¥ days J days
repeatahility 1h-Monitor J0s-Monitor

LOMO Agnes

Coordinate repeatability of LOMO
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Example: Locarno Monti

Station Metwork J Info Coordinate Meteo ¥ days J days
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EKinematic coordinate repeatability of LOMO
=150 -
M l-time F—s—
2 T N@a!-f?zwp??~:hiﬂf — ]
= b " i
- B R O B T R LR i i -m:-;i-,;_-,w.... o _
E -28 =
T -48 .
_Ea - —
=150 o =
48 L 5 Mear realftimg —— |
., Eeal-time (swipos e
E oz | : ]
Bernese 1 h NRT : =0 M wmx%w_wﬁgémmwﬁf%m H R e DRATE T T b ™
w o—28 | .
Yo_4m | .
GPSNet Kalman —ea | i
filtering
@ L | I 1 1 I B
48 L " Hegr realftimg —— |
Eeal-time (swipos o
= 2o | i
=
o @ - &
£ -zo .
_48 - —
_EB - —
AGNES 28.06.2006 sli : : : : ;
monnoﬂng 122 122.5 123 123.5 124 124.5 125
ooy

A4-85-86

16186



Example: Locarno Monti

Station Metwork J Info Coordinate Meteo ¥ days J days
repeatahility 1h-Monitor J0s-Monitor

LOMO Agnes
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Coordinate comparison last week with off. coor.

| HUM | AME | FLG | RESIDUALS IN MILLIMETERS |

| | | | |

| 3 | ANDE | W4 | -7.9 1.5 3.2 |

| 4 | ARDE | & | -1.3 4,7 -7.9 |

| 5 | BOUR | M4 | -4.7 -3.4 3.8 |

| & | DAVO | W4 | 2.5 5.4 3.2 |

| 7 | EPFL | W& | -0.1 7.1 12.5 |

| 8 | ETHZ | M4 | -1.3 -0.8 0.8 |

| 9 | FLLE | N L | 1.6 -3.6 -5.4 |

| 10 | FHEE | W& | 7.0 1.3 8.5 |

| 11 | FLDE | & | 1.9 0.5 4.3 |

| 12 | FREI | N L | -0.9 -5.7 7.8 |

| 13 | FRIC | W4 | -4.3 -4.2 7.1 |

| 14 | GEME | & | -4.0 z.0 8.6 |

| 15 | HOHT | M4 | -7.8 -0.2 -3.7 |

| 16 | HUTT | W4 | -0.7 -5.8 0.5 |

| 17 | JUJO | W& | 1.4 3.9 -14.5 |

| 18 | KOPS | M4 | -3.3 0.7 6.3 |

| 12 | EREG 110435001 | N L | 2.7 1.0 -21.2 |

| 20 | KREU | W& | 5.3 -7.5 -0.9 |

| 21 | LECH | & | 4.0 z.1 -7.2 |

| 22 | LIND | N L | 0.1 3.4 -6.9 |

| 23 | LOMO | W4 | 0.4 6.6 1.5 | L et e e T T Y N et

| 24 | LUZE | WL | 3.6 0.2 0.2 | | bt informatiog |swisstnpu:AGNESweeklyhelmer’[tn official cro |

| 2> | HART | A -7z -0.1 1411 ZIMM aepgefal information swisstopo: AGMES weekly ADDNEQ output

|28 | NEUC | N A a3 a3 5.8 1 I mimngeality information swisstopo: AGNES processing web page

| 27 | PAYE | W& | 1.1 1.0 7.3 [ . . . : Lo )

| 28 | PFAN 110055002 LN _a.4 1.9 gz | P latency information sw!sstnpn.AGNES dgta availahility in postprocessing

| 23 | RAVE | M4 4.1 - “1.0 | v hiourly files at data centers swizsstopo: AGMES history

| 30 | SAAN | ¥4 | 9.1 1.7 3.2 | M number of channels swisstopo: EUREF processing summary file

| 31 | SLME | WL | -1.3 5.3 -7.97] | 1pten fip statistics swizstopo: EUREF processing weh page

| 32 | SANE [ 10 1.1 #.a | | hzemned satellites awyizstopo: MULTI helmert ta official crd
¢ SARG | M & | 15.3 -1.7 — e ee® | [ Status directorny swizstopo: MULTI helmert to CHTRFO4 coordinates

| 34 | ScHL B 1 L -1 1 Cyele slips [ swisstopo: MULTI velocity plot for CH

| 35 | SCHU | M4 | 2.5 -1.7 2.9 | | YRS gaps

| 36 | SIGH | W4 | 3.0 -4.4 2.7 | | BTCM connections

| 37 | STLE | W& | 5.2 7.1 6.3 | |

| 38 | STCX | ¥4 | 0.7 -2.1 g.3 | | Missing hours

| 32 | STGA | ¥ & | -1.0 -4.2 —Z.6 | | - Missing epochs

| 40 | UZNA | W& | z.9 -z.2 -0.8 | |

| 21 | ZERM | & | -z.3 z.z 0.8 | | =

| 42 | ZIMM 14001MO04 | W | -4.0 -3.2 .6 | | SW|sst°po

| | | | | |

+ + +



2 Examples — caused by show

1. April 2006: very wet snow
2. Jan. -Feb. 2006 Test in San Bernardino

— Monitoring
— + VRS measurements
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Example 1: Snow in April 2006

swisstopo
+ + +

Aktuell
+Uber uns

- Grundiagen
- Geadésie
+ Referenzzysteme
+ Geostation Zimmerwald
+ Messyerfahren
+ Fixpunktnetze
- Permanertnetze
AGMNES
- Auzwertezentrum
AGNES-Tagesauswertungen
EUREF-Tagesauswertungen
PrAC monitoring
AGHNES-Status ! Tetreiben
+ Landesgrenze
Fac
+ Topografie
+ Landesgeologie
+ Kartografie
+ Rechtliches

+ Produkte

+ Dienstleistungen
+ Downloads

+ Online-Dienste

+Links
toposhop

= Amtliche Vermessung
+KOGIS
+e-geo.ch

Hame Kantakt Geodatenportal | Sitemap

Coordinate Monitoring status in Switzerland

Coordinate Monitoring status by site

STCH STJO

ZERM ZIntJ ZIhh
Available plots by site
Station Metzwerk / Info Koordinaten- Mete

Wiederholbarkeit

ARTU Other =
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Alarm found
Mo monitoring

STA/05,;09:55: ALARM_DUTLIER_ZIM2:
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STA/06,;00:55: ALARM_DUTLIER_KREU:
STA/06,03:55: ALARM_DUTLIER_STCX:
STA/07,/02:55: ALARM_DUTLIER_BOUR:
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Mi 05.04.2006 18:55
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Mi 05.04.2006 20:55
Do 06.04.2006 00:55
Do 06.04.2006 03:55
Fr 07.04.2006 02:55




Example 1: impact on site Bourighon

Coordinate repeatability of BOUR
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Example 2: San Bernardino Snow Tests

Reference
antenna
JAS building
\__ AGNES
equippment
o
Antenna quipp

Jan. - Feb. 06;
VRS measurements

AGNES |
monitoring




GPS Trimble 5700

VRS Monitor P

RTCM
NMEA GGA [ L‘J _
Raw data GSM/ T
___GPRS
Y
Swipos/GPSNet _‘L
VRS-Monitor
RTKMON GPSBase
- redirects RTCM - stores raw data

- analyses NMEA-GGA
— writes statistic Files
— creates graphics

Mail sender
-checks RTKMON for alarms and sends E-mail

swisstopo
+ + +




coordinates
coordinates
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Summary

* Monitoring is an essential tool for the operation of the
permanent AGNES network
— hourly, daily, weekly, multi-yearly

» Similar activities are on the way within EPN:
— Coordinate monitoring
— ZTD contribution for numerical weather prediction

* Snow problems are not yet solved - but it is not only
SNOw...
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Other examples: MEDI

Coordinate repeatakility of MEDI
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