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Solar Effects and CME’s
Impact the lonosphere
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Outer Space (Magnetosphere)

Exosphere

Thermosphere

Mesosphere

Stratosphere

Trophosphere
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Schumann Resonance
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What are
jonospheric
disturbances

and how do they
affect GNSS?



Observed sunspot number (SIDC, daily)
Observed sunspot number (SIDC, monthly mean)
Prediction NOAA/NASA/ISES shifted -6 months
Mcintosh, Leamon, Egeland 2023 £ 1o
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Receiver WebUI GPS Tracking

Receiver Status

| sSatellites

General

Tracking {( Table)
Tracking (Graph)
Tracking {SkyPlot)

Data Logging
Receiver Configuration
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Receiver WebUI GLONASS Tracking

) Satellites - Tracking Information® @ Trimble, ., %2

\)

D
=4

Receiver Status 5841F00379

Satellites
ALL | | aPs | FGLONASS | | Galileo | | BeiDou | | azss | [ IRNss | [ sBAs | [ mss
Elev. Azim. L1-C/No L2-C/No URA
=¥ pe [Deg] [Deg] ez Y1 paeHzg Y2 1OPE gy TvPe
10 | GLONASS | 34.77 | 10754 | 49.0 | CA - -les | 7| m
11| GLONASS | 63.88 | 13.57 546 |CA| 472 |cal o5 | 2 | ™
12| cLoNAss | 2388 | 32257 | 399 |[cal 389 |cal 95| 2 | ™
20| GLONASS | 2074 | 29.28 : : : - - : :
21| ocLonass | 77.17 | 67.77 527 |cAa| 476 |cal 95 | 4 | ™
22| cLonass | 3788 | 19699 | 497 |[cAa| 443 |cal o5 M

Data Logging

Receiver Configuration '
- 2020-04-05T20:44:06Z (UTC)
/0 Configuration

Bluetooth

GSM/GPRS Modem
MSS Corrections




5841F00379

") Satellites - Tracking Information® @ Trimble, s;.irox

Receiver Status

Satellites

ALL | | GPS | | GLONASS | | Galileo BeiDou QZSS IRNSS | | SBAS MSS

Elev. Azim. L1-C/No L5-C/No URA
I [Deg]  [eq]  [dBHZ] o ek W0 1OPE m)

2 Galileo 33.05 309.27 44.6 CBOC 494 Alt | 122 | 3.12
Galileo 14.18 240.02 39.4 CBOC 50.6 Alt | 120 | 3.12
Galileo 12.03 290.29 - - - - - -

1 Galileo 61.06 91.256 46.6 CBOC 48.7 Alt | 123 | 3.12
12 Galileo 20.04 40.49 30.9 CBOC 39.4 Alt | 123 | 3.12
24 | Galileo 30.50 96.71 46.4 CBOC 49.6 Alt | 123 | 3.12
25 | Galileo 68.48 2543 50.1 CBOC 53.8 At | 119 | 3.12

Datall.ogging 36 Galileo 40.71 180.02 44.8 CBOC 51.7 Alt | 123 3.12
Receiver Configuration
1/0 Configuration

Bluetooth

2020-04-05T20:46:03Z (UTC)

GSM/GPRS Modem

MSS Corrections

Galileo Satellite Tracking in R10-2

WebUI




Receiver WebU| BeiDou Tracking

) Satellites - Tracking Information®

Receiver Status
Satellites

SSeawe el 3 BeiDou _45.00 0.00 = = = = = = - = GEO
Tracking (Table -
Tracking (Graph) 4 BeiDou -45.00 ©.00 - - = = - — _ - GEO
Tracking (SkyPlot) 5 BeiDou -45 .00 O.00 — - — - = — N _ GEO
& BeiDou | -45.00 o_00 = = = = = N = _ _
8 | BeiDou | 4500 | 000 = E - = - = - - -
12 | BeiDou 26 97 214 22 a2 5 81 a7 .1 B2 49 9 B3 S 2.4a MEO
35| Beibou | @asoo | ooo - _ - . - _ - . _
33| Beibou | 667 [esas |~ |-~ [ - | — |-+ |ss|wmeo
= 15 | BeiDou -45 00 el ole) = = = - - _ _ _ -
Dyavtes L ooyoyiree 16 | BeiDou -45.00 0.0C — = = — _ _ . _ _
Receiver Configuration 17 BoiDou _45 00O PoleTe) - - - . . - - - -
Vo Configuration 18 | BeiDou -45.00 O.00 = = = = = = = = =
Bluetocoth 24 | BeiDou a7 57 317.00 49 0 =1 = = as. s B3 1 2.4 MEO
Radio 26 | BeiDou 77 .25 104 .85 a9 5 =1 — = 52 1 B3 1 2.a MEO
CSMGPRS Moder 34 | BeiDou T E o 7 218 59 38 6 B1 ~ = 39 5 B3 1 > a MEO
= 35 | BeiDou 57 .52 49 .17 50.1 B1 = = a7 7 B3 1 2.4 MEO
MSS Corrtections -
44 | BeiDou 52 283 208 .81 a7 s =21 = = 50.2 B3 1 2.4a MEO
Network Configuration 45 | BeiDou 21._80 126 27 a2 s 81 - — 44 .0 B3 1 2.4 | MEO
WWi-Fi 47 | BeiDou | -45.00 o.00 = = = = _ = = _ _
Security 48 BeiDou -45 00 [eMeTe} = = = = = = = = =
Firnmware 49 BeiDou -45 00 (sl ele) = = = = - - _ _ _
Help 50 | BeiDou -45 00 O.00 — = = = = _ _ _ _
51 BeiDou -45 00 o.oo = = = = = - = = =
52 BeiDou -45 00 O_00 - - - = = = = = =
532  BeiDou -45 00 leleTe) = = = _ - _ _ - i
54 | BeiDou -45 00 O_00 - = = _ - _ N _ _
55  BeiDou -45 00 o.oo = = = = = = = = =
56  BeiDou -45 .00 O_00 = = = = = = = = =
60 BeiDou -45 .00 o.00 = = _ - - — _ _ GEO
61 BeiDou -45 .00 O.00 - - - - - — — — GEO
62 | BeiDou -45 00 O. 00 = = = = = = - = GEO




GNSS Mission Planning Tool

v *, Settings - Mission planning X + — X
< C m A\ Notsecure  gnssmissionplanning.com/App/Settings * ) 1 | ° :

% Bookmarks &) Zoho One

Settings

Settings

Satellite

Settings Obstructions
library
Search Address Hewg nt
9 1
& o 1| o meters (m) v
Search Results Cutoff
A 'x 0 degrees ()
Latitude Date
D o 01/18/2024
Long tude From / For
e o (D) | 1200am v | 2an v
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@}I (UTC) Coordinated Universal Time v
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Online Planning Tool for Today/Salem, Oregon

QO a % O 00 :

& C Mm 25 gnssplanning.com/#/settings

Y Bookmarks & Zoho One

2, Thes
& Trimble. . Setings @ Satellte Library  JiCharts 9+ SkyPlot @ World View

GNSS Planning Online

Satellite Selection

Change selection

Settings

Satellites: 129/130 Latitude: N 44° 56' 20.6624" n
= Vancouver s
Satellites Longitude: W 123° 2' 25.7892" - 3 E Lol
System: acti -
YRR Selected  Healthy S;*mn
attie
GPS 2 30 30 Height: 100 m ) e ot
T
v 24 24 Elevation cutoff: 10 Foﬂl@ (50}
Galllco v 22 25 Day: | 01/19/2024 o
BeiDou 7 46 46 “3
Start time: 00:00 v | UTC-8:00
QZSS 3 4 4
Period [hours]: 24 ~
. i : ( -08:00) Pacific Ti J *anada) ) s
My Settings Time zone (UTC-08:00) Pacific Time (US & Canada) 4
Time of almanac: ~ 2024-01-19 Ao )
Time zone: UTC -8:00
Visible period:

2024-01-19 00:00 - 2024-01-20 00:00

Latitude: N 44° 56" 20.6624"
Longitude: W 123° 2' 25.7892'
Height: 100 m

Elevation cutoff: 10°




Online Planning Tool lono Graph
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Online Planning Tool Graphs
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Ionosphere Map
(11/03/2023 14:40:00 UTC)
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Trimble Online Planning Tool

An ionospheric index value for a given location and time is also provided.
This is a value on a scale of zero to 10 indicating ionospheric level
derived from measured TEC and scintillation.



& Trimble.

Trimble IonoGuard

Protecting RTK GNSS from
lonospheric dlsturbances

: I\/Ilnlmum Receilver Flrmware -
Ver5|on 6. 23/ProP0|nt e ab



IONOGUARD Positional Error

Peru data

e Horizontal position error with lonoGuard enabled

e |[onoGuard disabled



Rover Receiver WebUI
New IONO Tech

ALL GPS GLONASS  Galileo  BeiDou QZSS  NaviC

Elev. Azm. | L1.Cho L2-Co L5.CMo
VR o | ey Y feewy Y | ey '

3 |GPS |86.46)|258.86 512 CA CM+CL

4 |GPS 53.38|307.68 |47 2/49.3 | CABOC CM+CL

6 |GPS 13 12'318 35 394 CA CM+CL
9 |GPS|2653/288.58]| 441 CA CM+CL
16/ GPS|31.73/130.18] 435 CA E

26 GPS|4005| 901" 446 CA CM+CL

31|GPS|4266| 46.71 48.2 CA CM+CL




Satellite Subsets

< 3:52/3%1 SV set A Reset ol for detfitPtions
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Satellite Subsets

How to use satell

Satellites

< 4:08/;131& SVsetB Reset ol for detfitPtions

v




Satellite Subsets
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Onset  Duration Angle Angular Median
CME time® 0 O wdh O

33 2023/11/02 1 72° 6° 308

LA 11:36
Solar Activity e s o w
A 06:36
p p 31 2023mjo2 1 100 14° 177 I
06:36 SDO/MA 131 2023-11-02 2011544 U

Solar activity past two hours
30 2023/11/02 1 248° 14° 280

05:36

X10

29 20231102 8 340 2140 370 X
03:36

28 2023/11/02 1 190° 10° 473 W
02:24

C
27 2023Mj01 3 91 20° 385 ' ' ' '

18:30 19:00 19:30 20:00
21:24 ' BUREES -
Current value 2h max 24h max
26 2023/11/01 3 81° 16° 466 C2 2 M,] 04 M,I 67

20:24




NOAA Space

Weather

US REGION TOTAL ELECTRON CONTENT

Approximate L1 Position Error (m) and TECu (10" « m ?)

100
N

_~ Bl
]

é s E
s &
5 M~ &
£ 1o 3
> =
g2 | 1* &
- 1
8 &
& » 3
o &

02-Nov-2023 from 15:45 10 16.00 UT NOAA/SWPC Boulder, CO USA

STANDARD DEVIATION
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December 31, 2023 X5 Solar Flare

lono Information

lono Information
strong

R S RS
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Time
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lono Information

lono Information
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