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BPSK: reporier.de

Last activ queries: N2NCB (R} py20KB (%) CN17ATM

Bu Activity -

DX-Cluster - PSKreporter.de 2

§E Your Reports  +

DXfun

@ show signals @ Sent by © Rovd by

SFL: 67 - S5N: 0 - Az 4 -K: 1

E-] Resources

WHFDX.EU HF WHFDX.EU WHF-UHF-SHF

Enter your Callsign

=Y seorh |

© 02:08:55 UTC - Monday, May 11

#2 vVisitors

7Y =02 Cod WL L Al bands | 6 ] 10] 12] 15 17 [[20] 30 ] 40 ['60 | so ] 160 ] viiF ] utie|

wWaED ShluDSwdas

WP4IRY
UAGYHA
W5Z7
KSAAT
UA9CDC
K2CD
VEGMRY
MNAWMB
K4WMS
VEGBMRY
K5DTX
W7GTF
KN2CZZ
KEDTX
KAZR
WEFKN
EA4GT
W2ADW
MNEBOCHN
YBSQZ
HKBJG
K1RI
JA1BOQ
TG4AEM
NZKHH

140745
14075.0
14267.0
14261.0
140111
142781
14016.5
14261.0
14008.5
14006.0
14074.9
140085
14006.0
140755
14261.0
14246.0
14074.0
14261.0
14074.0
14261.0
14074.0
14074.0
14074.0
14246.0
14261.0

B wzeP
RUDSYL
=1 vA3AAA
& ve2Mni
RUOLL
[ 7L1WH
RVOCG
& ve2Mni
EXSTR
UADAAT
LB3TBY
EX8TR
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[ KDOTDH
= KJTGDN
B KOKKU
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All rights reserved - Copyright ® 2004-2020 - DXFun Web Team

Data provided by D¥fun Web Cluster. The table will reload after 10 seconds.

Telnet connection (dxfun.com port:8000)

tny QS0 FT3
59
Scott and Frankie making the DX, thx guys

Serge S8 in AB

Mice signa | in WA
Taly 58 in AB

559 inwa
mni tnx Toly

FMN31CQ
pota k3214

54 into Western WA,
FT8

tnx Frankie

FT8 TKS

FT8

FT8 TNX

02:.07
02:06
01:54
0145
01:40
01:10
01:10
01:09
01:08
01:04
00:56
00:53
00:52
00:48
00:45
00:43
00:42
00:41
00:35
00:29
00:26
00:26
00:25
00:16
00:16

ﬁ-‘ Contact

Amateur Radio Web DX-Cluster with current and recent spots. Choose between three different Clusters
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REVERSE BEACON NETWORK

welcome | main dxspots nodes | FT8 downloads about contact us

~)\

What Happened to the Map? options:

. ) . ) ) showihide
Google changed its system and broke the website. They have alzo announced a big price jump on their map service,

which would be prehibitive for us, o0 we're working on a new appreach using open-source maps. tll take a while, and in
the meantime if yvou keep the map hidden, the other features will continue to work.

WaTLm

news Amateur Radio Club

show/hide my last filters RBHN blog: stay tuned!

= - = we have 150 skimmers online .
no filter selected, showing all spots BrEimeTEe

search spot by callsign skimmers online:

de dx freq coidx speed  time 3BECW - no spot last 15min
K1FC B o4z 70580 CWCQ 12 wpm 0209z 11 May i:;f_f;ﬁ:m' 40m

VIMNT B KodLZ 7058.0 CWCQ 12 wpm 0209z 11 May BKZIFIZ - 20m

VIMNT == yyozA 35022 CWCQ 23 wpm 0209z 11 May ;:fécg_'ar;“mf’z;tmw 15min
NETV ESRTND 3555.0 CWCO 21 wpm 0209z 11 May 9W1RM - no spot last 15min

Tl I ALAWN - 160m, B0m
HB9BXE ES3AX 35220 CWCQ 23 wpm 0209z 11 May ACOC - 180m. 30m. 40m. 20m

G4HSD = Es3ax 35220 CWcCa 22 wpm 0209z 11 May AE4PH - no spot last 15min
0 [ = - - BATKW - 20m
GOLU ES3AX 35220 CWCQ 22 wpm 0209z 11 May BE4GOV3 - no spot last 15min

WMNT == Es3aX 35220 CwCo 27 22 wpm 0209z 11 May BGTJAW - no spot last 15min
BGSFT - no spot last 15min

ONGLG = Eszax 35220 CwcCa 22 wpm 0209z 11 May BGBPA - no spot last 15min

KQaM S K0QLM 70415 CWCQ 25 wpm 0209z 11 May BH4BWX - 20m
BUZEQ - no spot last 15min
WINT-6 B Es3ax 3522.0 CWcCQ 22 wpm 0209z 11 May CXEVM - 180m. 30m

LZ4UX = RT5T 7023.0 CwcCa 29 wpm 0209z 11 May DOS5XX - no spot last 1:5min
- DETLON - 160m, 80m, 40m
VETCC ESINT 181100 CW NCDXF 23wpm 0209z 11 May DF4X - 160m. 80m. 40m

VIATLNW = w3luu 210267 CwcCQ 19 wpm 0209z 11 May DJ2BC - 180m, &0m, 40m
: = e R . - = DJIE - 160m, 20m, 40m
NCTJ =S wewx 18110.0  CW NCDXF 22 wpm 0209z 11 May DJIE-1 - o spot kast 15min

DE1LON = Es3ax 3522.0 CWCQ 22 wpm 0209z 11 May DKOTE - 80m, 40m
DK3UA - 160m, 30m
SMEFMB = Es3ax 35220 CWCQ 22wpm 0209z 11 May DKENE - 6m

SMEFMB == RT5T 7023.0 CWCQ 30 wpm 0209z 11 May DKSIP - 180m, 80m, 40m
DLOLBS - no spot last 15min
RUSCZD == RT5T 7023.0 CWCQ 30 wpm 0209z 11 May DL1,A%0% - no spot last 15min

HA1VHF == EeaaN 35220 CWCQ 22 wpm 0209z 11 May DL10D - 160m, 80m, 40m
DL1RNN - 80m, 40m
HA1VHF == RT5T 7023.0 CWEQ 73 30 wpm 0209z 11 May DL30TH - 160m, 80m, 40m

FBIIT == Eg3AK 3522.0 CWCQ 22 wpm 0209z 11 May DLSGTE - 180m, &0m, 40m
DQBZ - no spot last 15min
DL10D == Es3aX 35220 CWCQ 22 wpm 0209z 11 May DR&W - 160m, 30m, 40m 6
DL10D == RTST 7023.0 CWCQ 30 wpm 0209z 11 May EZBAL - 20m _
EASWU - no spot last 15min
SVCDN 8 GBOGIG 35169 CwWcCQ 27 wpm 0209z 11 May EASBFK - 40m, 30m, 20m, 15m
12m
EC1CT - no spot last 15min
ESSPC - 160m, 80m, 40m




DXWATCH.COM

main | dx spots announces tools | aboutus supportus | contactus | no ads! | blog  register | login

Donate
support us

02:11:55 UTC

Hello! Flease fog in or register if vou are a new visitor,

show/hide my last filters
band: 20m
cancel filter selection / send a spot / search spot by callsiogn
de dx freq obs
WP4IRV &= KAdYZR 140745 [LoTW]
WP4IRV B WZEP 140745 [LoTW]
UASYHA = RUOSYL 14075 tnx QSO FTS
WaZ7 [+l VAIAAA 14267 59
KSAAT Ed VP 2MHNI 14261 [MNA-103] Scott and Frankie making the DX, thx guys
UASCDC | RUOLL 140111 [LoTW]
K2CD [ ZL1WHN 142781  [LoTW]
VEGMRV = RVOCG 140165 Serge S8in AB
H4AVWMB VP2MHI 14261  [MA-103]
K4V S Bl EX8TR 14009.5 Mice signalin VA
VEGMRY jmm UADAAT 14006 Toly S9in AB
K5DTX f= LB3TBY 14074.9
WTGTF [El EXETR 140095 559 in wa
KN2CZZ i UAOAAT 14006  mni tnx Toly
K5DTX {= LB3TBY 14075.5

rows to show:

time

0210z 11 May
0207z 11 May
0206z 11 May
01547 11 May
01452 11 May
0140z 11 May
0110z 11 May
0110z 11 May
0109z 11 May
0108z 11 May
0104z 11 May
00567 11 May
0053z 11 May
0052z 11 May
004827 11 May

callsign lookup: _

options:

showihide
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Reverse Beacon Network (RBN) WSPRNet PSKReporter
reversebeacon.net wsprnet.org pskreporter.info

* Quasi-Global + Data back to 2008 (A whole Solar

* Organic/Community Run Cycle!)

* Unique & Quasi-random geospatial * Available in real-time!
sampling

o G o

UNIVERSITY nathaniel.frissell@scranton.edu (W2NAF)
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of nature
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®*Create tools — L

*Solve theoretical problems — Solve practical problems;,

%




*Provide educational opportunities for the amateur

community and the general public

%
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2d that
4
generating
BIGLC \ yservations of the
Earth's ionosphere anc ated systems. Because of this,
HamSCl's initial focus is on these fields of research. In the future,

other researchers may join HamSCI and broaden its scope. "

%



*Di Observatory

® http:/ /www.haysi

®* QSO Today Episode 259
j ® Johns Hopkins Universit sics Laborator


https://www.scranton.edu/academics/cas/physics-eeng/index.shtml
https://www.scranton.edu/
https://www.qsotoday.com/podcasts/W2NAF
http://www.haystack.mit.edu/
https://www.qsotoday.com/podcasts/W1PJE
http://jhuapl.edu/
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® Large S yances

®* Total Electron Coun nhancements during Substorms

® Aurorasavurus: Citizen Science Observations of the Aurora

%
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Solar ~ %
Data/Propagation
Click to add to your website

Solar-Terrestrial Data
18 Hay 2028 1454 GHT w rlM
._-__-_iFIB?CIF f:i:H 0 Amateur Radio Club

y nfa
J04R° 91.8@ SEM
Ff No Epttf No REpt
HUrora _fn=
s 2,854 312.7

HF Conditions

GE ] Day MHight

80nm=-48n Fair Good
30n-28n Fair Fair
17n=-15n
12n=-18n

YHF Conditions
Aur Lat
Aurora
6n EsEU 58HH= ES
4n EsEU
Z2n EsEU 144HH=z ES
2n EzHA
EHE Deg Fair
Solar Flare Frb 1%

[m] =] =2 [=: L)
FuIrd A 1SR

Geonag Field YR OQUIET
Sig Hoisze Lvl 358-51
HUF U5 Boulder HoRpt

Current Solar Inage

* Sporadic —
® Aurorae Propagation (HF may be blocked) F
7’ ¢ GNSS (GPS, Galileo, GLONASS, Beidou) -.

®* Degradation due to Scintillations



‘Solar-TerrestriaI Environment —
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e ‘\\ A . Magnetosphere
$3 5 ~“\Solar Flares . 4 \

RN s SolargRadiation|Storm / ‘ .
\ % Coronal Holes ‘. Geomagnetic|Storms

ﬂc‘ . 1L
N ‘\,

‘Sunspots/Solar Cycle . SolargdWind

E{# (T $y: % - i

’ 'F10.7/.cm Radlo Emissions <
et S ) - Aurora
¥ Solar EUV'Irradlance
o ¢ . Scintillation
; @mnﬂimtzzﬂ@nm

- Steele HilINASA/INOAA. ¢

HamSCI w frissell@njit.edu

http://hamsci.org
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https: / /commons.wikimedia.org /wiki /File:lonosphereLayers-NPS.gif
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The lonosphere and GNSS: Explained
https: outu.be/w-5HI2b wKE



https://youtu.be/w-5Hl2b_wKE
https://youtu.be/w-5Hl2b_wKE

‘ EU Response to Solar Flares i

100~

® 06 Sep 2017 (a) 5 : -
Ham Radio Networks E o SRR S ’: WBT[ M
N Spots = 185579 T o2
Rg;= 14% ; ~100- £ & @ @ 5 o QUIet Kp/ Sym -H Amateur Radio Club
WSPRNet: 86% Pl = = i Y X | v
20 8 10 ;'2 14 3

b) .. =  GOES Flares

m— - ~—«  X2.2: 0857 UT
! X9.3:1153 UT

e 1108~
w 0.967
i i 28 MH
+  Europe in ol B3 Z

5 sn Bo362
daylight. 4 P

Radio Spots (N = 2351) 0.00

o 3000
» Both flares Lear (d) i

:
1442 N =000

NG
= £
cause deep 1202 2 F 2000 [ S S w iy forss
bl k 098 = = - N: Ho608 21 MHZ
ackouts. 072 § = & 1000 S A . s 58 foas B
048 % e : F 7 T 3‘@: 0309
0242 . . 100“ 0152
0.00 0.00
{315 127
- Nl 24~
270, z» f21¢
2253 2 183
1608 21k 14 MH
135 & Yy p28 Z
090% 52 osg
0458 nwe 0.32
0.00 0.0
3.60 £
[3.15 ™~ -~ 2.7 =~
T N 5
270 5: R
2252 # s e
1.80 15%
1.35§z N, 28 7 MHZ
w Slﬂ 0.9 “
090% o~ Moo
0452 we §,38
Radio Spots (N = 91851) o 12 gs o ‘ .
Hours [uT) 18°UT 250 km % 10 min bins

° LU o [Frissell et al., 2019, doi:10.1029/2018SVW002008]
CONTEST

UNIVERSITY nathaniel.frissell@scranton.edu (W2NAF) I C O M




: US Response to Solar Flares

06 Sep 2017 (@ ™ g E E
Ham Radio Networks g — 2oy
N Spots = 50813 z : : °2
RBN: 12% 2 001 R 28
WSPRNet: 88% w L N 1 -|- N . f
—200 I : ']
B 1 12 14 L
b) . : — o=y
. E."\“- e - X
10°" : B
10-9 MHOAA GOES X-Ray (0.1 —Eﬂ.! nm} Irradiance A
- 5 10 12 14 16 18
. 106 . (c) : : ’ T
US is at dawn. 0BaE M 2 Y
07z 8 T T 2000} e £3
no0l E X 50 E:‘
Diurnal 0368 § < 1
variations 0.124 100" ®
. Radio Spots (N = 47) ’
evident
NE
£2
1%t Flare has &z
little effect £3
100" @
Radio Spots (N = 172)
2" flare has _ _
small effect 16, £h
1.5 A
1.2 sz
0= li‘ﬂ!
06 sm
0.3 10 Ny
0.0
£9
&z
L)
[-E=3
e

Radio Spots (N = 21887)

Hours [UT]

[Frissell ef al., 2019, doi:

o GyWo 0.10

Quiet Kp/Sym-H

WaoTLm

Amateur Radio Club

GOES Flares
X2.2: 0857 UT
X9.3: 1153 UT

28 MHz

21 MHz

14 MHz

7 MHz

0.48 B
nz2a 2

250 km * 10 min bins

CONTEST

UNIVERSITY nathaniel frissell@scranton.edu (W2NAF)
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* Know the best q >r working DX
® Understand the RFI environment

®* Communicate better during emergencies

%



~N
&

Amateur Radio Club

ntral
. Initial
requency (HF)
rac twork

infrastructure : Instituie of
Technology Center for Solar Terrestrial Research (NJIT-CSTR) in

collaboration with the Massachusettes Institute of Technology Haystack
Observatory and the Tucson Amateur Packet Radio, Inc. (TAPR).



http://centers.njit.edu/cstr/cstr-home/
https://www.haystack.mit.edu/
https://tapr.org/

~N
&

Amateur Radio Club

9

2d sources)

"CeS

® |de om measurements of at

least two tran

e

® Determine impact on HF communications

® Propagation paths open or closed, dominant propagation modes, signcit

scintillation, fading and polarization



PERSONAL SPACE WEATHER STATION \:fﬁ/

Antenna Software Defined Radio W:eTIM

< 7 Radio Beacon Monitor Amateur Radio Club
* RBN, PSKReporter, WSPR, Beacons
HF Noise Characterizer HamSCI
GPS TEC Receiver Public
Traveling lonospheric Disturbance
9 P Database

GPS Detector
Disciplined
Oscillator

@ Computer
(e.g. Single Board Computer)

Magnetometer

Local User Display
Local Data Reduction
Sends Data to Server

Internet

Nl/l’hL frissell@njit.edu

http://hamsci.org
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Jio modes.

upport their

- 'c’rioning radio with
differe
®* To allow varying perfc r | eginners can have a functioning radio with a
ying p g

minimum of parts yet allow an expert user more functionality as needed.

® To allow users to experiment with differing configurations of data collection,

25

/ﬁe’rworking, transport and visualization.



2019 DGE: Session 9

TangerineSDA:
A Modalar OB or RamS, atele
Experimenters and Avademics

Scally Crsling. WA20H

Soptember 2, 2019
Detroll, Ml

WaTLm

Amateur Radio Club

TangerineSDR: A Modular SDR for HamSCl

Ham Radio 2.0  2.3K views = 4 months ago

Scotty Cowling, WAZDFI, provides more detailed information about the Software Defined Radio SDR,
being developed fora ...

outube.com /watchev=KO3MO 47 UFVc



https://www.youtube.com/watch?v=KO3MO47UFVc

~)

ditaya “Swiss Army Knife for Engineers” =

WarTiLm

Amateur Radio Club

lab ; isi :
STEM™" SDR transceiver What is in the box:
module i - SDR transceiver 160-10 10W module
- DC power cord with Anderson Power Pole™ connector
STEMlab - 4% SMA cable for connecting SDR transceiver module with STEMIab 125-14 and antenna
. ¥ g - impedance adapter

5

A

309,00€

+shipping costs

+22% VAT (B7.98€) . B
BUY
O &
STEM?® 125-14 T&M Instruments &Y Pl
cabrated i - oooeesse 4
STEMED Dzcillozcope EFSI-:Ent an::;ur: Baode analyzer Lagic ;,—:Iﬂ er  LCRmatz Markztolace

Tl .
i —~= —
[ [
= -, 5

fm e
524,00€ 4

+shipping costs
+22% VAT (115,28€) —

N :
~ Development and learning tools/features  Other
,’f o= " — o
4 B Q & ¢ @ @ =

PN SO
HATLAB LabView Opan saurce Jupyter f Calibrated C:IITFI nce CE, 1year we 0 day raturn Natwark

remate control code pythan FCC policy connectivity
programming

BUY
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SEQP Observatlons

et L T e )

Ll e e e
Dbt DA R

Neviae

fERiREEy

HT
1

ghrdgse
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!5(

LS
¥ : i?

i
g
i3

S stagatas Cotrovern, rvesem Pt istarrn (rite Saronpe o prddes o 8

WSPRNet

reversebeacon.net wsprnet.org

PSKReporter

pskreporter.info

Observations from 21 August 2017 1400 — 2200 UT

| Network | __#Spots /QSOs

RBN

WSPRNet

PSKReporter

Participant Logs
HamSCI

http://hamsci.org

618,623
630,132
1,287,962
29,809

nathaniel.frissell@scranton.edu

Q.‘:"‘«’:V
WoTLM

Amateur Radio Club




14 MHz SEQP RBN (0;,, 2 0.9) s

.
Ham Radio Observations WoTIm

Amateur Radio Club

I

|
o
o
o

Eclipse Obsuration
Spot Density

b'\!_,
o
o

=45 0.0 0.5

Model — Eclipsed SAMI3 with PHaRLAP Raytracing
. e 0.00

N
o
o
o

Eclipse Obsuration
Spot Density

-0.5 0.0 ; : 51 00 .
Epoch Hours [Frissell et al., 2018]

11dlll nathaniel.frissell@scranton.edu
http://hamsci.org
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&,

/m.

> density
plasma nonlinear
processes crea aquency waves, and the

mechanism of coherent wave backscatter.

%
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E(I,f), k(x’f)st(x’f)’I(KxJ)

HF/VHF
Radar

f
F-Region irregularities

Magnctic""-.~
Field Line ™

"%l Aurora

l_ \

wlll
|-, E-Region Irregularities

Toriosonde

. AI-Sky W Riometer

".‘]383"~ A w Magnetometer

500 1000

Distance along the great circle (km)
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https:/ /han ations /Perryetal Ha
mRadio 2017 rev2.1.g *

®* $1.3M NSF Grant awarded November 2019

news.scranton.edu/articles /2019 /11 /news-faculty-

nsfgrant-frissell.shiml



https://hamsci.org/sites/default/files/publications/Perryetal_HamRadio_2017_rev2.1.pdf
https://news.scranton.edu/articles/2019/11/news-faculty-nsfgrant-frissell.shtml
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9

-

nples for a

given K ata files do not

contain any metadata. Translate the CW signals for originating

station call sign.

%



https://gqrx.dk/

File Tools View Help

NmEG N S8,
Receiver Options 7 (%
7.025.000 w—
Hardware freq: 0.000000 MHz
Frequenc 7025.000 *| kHz
I w,.rﬁ'\b&;-"i.v-.ﬁ.‘.,n,u,l ‘t‘hw'.n,‘r"u"m“.,\ Ay ‘l‘ll"‘""M\("V'\MM“‘TILN‘U"‘V“L"".-“',, r qu,/'&;h/,\'». *‘I{M‘"-A\thkv'-,fn\,w-,m\l Filte?widt: User (4.6 k) .
7.010 7.015 7.020 7.425 7.040 ,/_"G‘I?s Filter shape Normal v
' e e : ‘ Mode Raw 1/Q .
AGC Fast v
Squelch -150.0dB ° A R
Noise blanker NB1 NB2

I/Q recording and replay tool

Location: Experiments/Amateur_Radio/2018_FieldDay Select

Play 00:05:00 / 00:09:56

Bookmarks

Frequency Name Modulation Bandwidth Tag v Untagged

UDP Rec
DSP

Start/stop DSP processing ARG A
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REVERSE BEACON NETWORK 03 Jul 2017 L » .

: x
: E AR S e oy
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The RBN-WSPRNet Daily Hls’rogrqms are used to monitor globql hlgh frequency (HF)
ham radio communications in relation to space weather activity. The following data are
shown:

® Panel (a) shows geomagnetic activity indices derived from ground-based
magnetometer dataq, including the SYM-H index (black line) and Kp Index (colored

stems).
37

® Panel (b) shows X-ray flux measurements made by the GOES satellites for monitoring
solar flares.
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1° lon, and
O min by 250 km.
orted location is not
a lookup to a public database

U as

| hitp://qrz.com or http://hamcall.net is

; made. If location is not provided and a
[ o 38 o
database lookup is not available, the spot’is

discarded.

21

3.5 MHz —-:



http://qrz.com/

Reverse Beacon Network

505 - 1520 UT L3 Mayi20ls 535 - 1550 UT
1 - 1 -
90°N - - \ y/
e H 2 ;_
B e = e (b)_ £
= i ?»i;?"{*‘ 2w i e oend 45N
>, W/ Nz a
¢ 7 5 Amateur Radio Club
ok
Aﬁljjb |
Pr—T N - :
4 45°5
TX Stations: 109 TX Stations: 93 2 N
RX Stations: 61 : : = = =T S RX Stations: 63 5 o
Plotted Paths: 1131 T S—j— < Plotted Paths: 1265|;
H 9005 i
180° 135°W 90°W 45°W 0° 45°E 90°E 135°E 180° 180° 135°W 90°W 45°W 0° 45°E 90°E 135°E 180°
1605 - 1620 UT
90°N
45°N
0°
& : Pt 45°5
TX Stations: 48 o TX Stations: 84 L S
RX Stations: 32 - z e e - RX Stations: 51 | i o7
Plotted Paths: 437 —i— - Plotted Paths: 847| i —
H goos H
180° 135°W 90°W 45°W 0° 45°E 90°E 135°E 180° 180° 135°W 90°W 45°W 0° 45°E 90°E 135°E 180°
N 28 MHz 21 MHz 14MHz BN 7MHz W 35MHz © 1.8MHz e RBN Receiver * NCDXF Beacon

2 | NOAA GOES 15 |
(e) : : : ® X2.9 Class Flare @ 1605 UT
10'3 SRR e R PP R — x-ray (0.05-0.4 nm) irradiance |3
: : —— x-ray (0.1-0.8 nm) irradiance |{ X
10* : : /
M
£ é c
= :
: B
A
10'9 i 1 L 1 ;
1300 1400 1500 1600 1700 1800
13 May 2013

1900
Time [UT]



~N

WaTLm

Amateur Radio Club

ACTUAL SATCOM MESSAGES

T

ELECTRIC POWER TRANSMISSION HF RADIO COMMUNICATIONS SATELLITE COMMUNICATIONS

The electric power grid, and consequently the power to your Space weather impacts radic communication in a number of Satellite communication refers to any communication link that
home and business, can be disrupted by space weather. ways. involves the use of an artificial satellite in its propagation path.

600 km

Satelite : o 8 e worcs
400 km | Drag Region - | ' PN
’ | . [

} g \ Wabe ot 18 oupar ot ure wning o * e O bvwrs A lwove V

AN Al

SATELLITE DRAG SPACE WEATHER AND GPS SYSTEMS SPACE WEATHER IMPACTS ON CLIMATE

Drag is a force exerted on an object moving through a fiuid, The use of single and dual frequency radio navigation All weather on Earth, from the surface of the planet out into
and it is oriented in the direction of relative fluid flow. systems, like GPS, has grown dramatically in the last decade. space, begins with the Sun.

200 km i

https: / /www.swpc.noaa.gov/impacts
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https: //ww |
https:/ /hamsci.org/sites /default fiis oublications /2020-
01%20QEX%20Cowling.pdf

j/Jh’r’rs: /youtu.be /7i-2DgkHphk (TangerineSDR explanation)



http://wsprnet.org/drupal/wsprnet/map
http://wsprnet.org/drupal/wsprnet/map
http://wsprnet.org/drupal/wsprnet/map
http://www.reversebeacon.net/
https://pskreporter.info/pskmap.html
https://www.dxwatch.com/
https://hamsci.org/sites/default/files/publications/2020-01%20QEX%20Cowling.pdf
https://youtu.be/7j-2DgkHphk
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(Super Duc | .
vtechworks.lib.vt.edu/bitstream /handle /10919
T 2019.pdf2sequence=5&isAllowed=y

%



https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2014SW001132?campaign=wlytk-41855.5282060185
https://vtechworks.lib.vt.edu/bitstream/handle/10919/89908/Kennedy_P_S_T_2019.pdf?sequence=5&isAllowed=y
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® Contest University — 20 >date and the HF Response to

lonospheric Storms qnd Traveling Ionospherlc Disturbances

https: / /www.contestuniversity.com /wp-content /uploads/2020/05 /W 2NAF-
2020-Solar-Cycle-Update.pdf



https://youtu.be/w-5Hl2b_wKE
https://www.swpc.noaa.gov/impacts/hf-radio-communications
https://spaceweather.rra.go.kr/effect/english/03_03
https://www.contestuniversity.com/wp-content/uploads/2020/05/W2NAF-2020-Solar-Cycle-Update.pdf
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https://www.qsl.net/w2vtm/hf_solar.html

= What is Total Electron Content (TEC)?

« TEC is a measure of
the total number of
electrons between a
GPS/GNSS satellite
transmitter and
GPS/GNSS receilver.

* [tis derived from the
difference in phase
delay of two different
frequencies passing
through the
lonospheric plasma.

o W o
CONTEST

%%

lonosphere £
2

GPS/GNSS
Satellite

GPS/GNSS
Receiver

f, =1575.42 MHz (GPS L1)
f, =1227.60 MHz (GPS L2)
1 TECU = 10" Electrons m-2

UNIVERSITY nathaniel.frissell@scranton.edu (W2NAF)
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What is Total Electron Content (TEC)?

WweoerTim
Amateur Radio Club
1 fiff
15_403f . [(L1_L2)—(/11n1_/12n2)+b + by]
. 1 2 ¥ \ ' J
Slant Frequency Recorded Integer cycle Instrument
TEC Terms carrier phases ambiguities (satellite and
of the signal receiver) bias
(converted to terms
distance
units)

f, =1575.42 MHz (GPS L1)
f,=1227.60 MHz (GPS L2)
1 TECU = 1075 Electrons m-2

[Tsugawa et al., 2007, doi:10.1029/200/GL031663]
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What is Total Electron Content (TEC)? By

Geodetic median vertical TEC from 2017-09-07 17:40:00 to 2017-09-07 18:00:00 Log10(TECU) WarTLm

90°N : Amateur Radio Club

1.6
60°N 1.4
1.2

30°N
41.0

00
40.8
30°S 10.6
0.4
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90°S S5 2 : 0.0

180° 120°W 60°W 0° 60°E 120°E 180°

© 2017 MIT Haystack Observatory

© MIT Haystack Observatory / Anthea Coster
[Rideout and Coster, 2006, doi:10.1007/s10291-006-0029-5]
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| What is an lonospheric Storm?

An ionospheric storm is the specific response of the
lonosphere to dynamic features in the solar wind
that trigger geomagnetic disturbances throughout

the coupled magnetosphere ionosphere system.
[Thomas et al., 2016, doi-10.1002/2015JA022182]

Storm time variations in electron densities are
typically characterized as
e Positive: Increase in electron density
e Negative: Decrease in electron density
[Matsushita, 1959]
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UNIVERSITY nathaniel.frissell@scranton.edu (W2NAF)




Global Response to Geomagnehc Storm i

8 Sept 2100 UT
* Storm Onset

9 Sept 0000 UT
* Geomagnetic
Quiet

9 Sept 1400 UT
* Radio Recovery
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[Frissell et al., 2019, doi:10.1029/2018SW002 rC)J] 500 km > 30 min bins
nathaniel.frissell@scranton.edu (W2NAF)
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