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WEERSATELLIETEN

Geschiedenis

Soorten weersatellieten

>

>

» Ontvanger
» Anftennes
>

Software



Geschiedenis

Telegraaf

Vliegtuigen, radiosondes, weerballon
1946 eerste foto uit de ruimte

1960: eerste weersatelliet, Tiros-1

1966 eerste geostationaire satelliet: ATS-1
1964-1978: Nimbus satellieten

1969: Nimbus-3, verticale scan van de aarde met temperatuur, vocht
en waterdamp sensor

vV v vV v vV VvV Y

Intfroductie Microwaves

v

» 1973: eerste “moving cloud formations”
» 1974-,,,, SMS, NOAA's GOES, Meteosat (1977)
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First photo of the Earth from space, taken in 1946. Credit: White Sands Missile Range/Applied Physics Laboratory



Geschiedenis

Telegraaf

Vliegtuigen, radiosondes, weerballon

1946 eerste foto uit de ruimte

1960: eerste weersatelliet, Tiros-1

1966: eerste geostationaire satelliet: ATS-1 earth and moon 1966
1964-1978: Nimbus satellieten

1969: Nimbus-3, verticale scan van de aarde met temperatuur, vocht
en waterdamp sensor

vV v vV v vV VvV Y

Intfroductie Microwaves

v

» 1973: eerste “moving cloud formations”
» 1974-,,,, SMS, NOAA's GOES, Meteosat (1977)



 FIRST TELEVISION PICTURE FROM SPACE
TIROS | SATELLITE - APRIL 1.1960

The first image captured by the TIROS-1 satellite. Credit: NASA



Geschiedenis

Telegraaf
Vliegtuigen, radiosondes, weerballon

1946: eerste foto uit de ruimte

1960: eerste weersatelliet, Tiros-1 First picture from Tiros 1 1960.JPG
1966 eerste geostationaire satelliet: ATS-1

1964-1978: Nimbus satellieten

1969: Nimbus-3, verticale scan van de aarde met temperatuur, vocht
en waterdamp sensor

vV v vV v vV VvV Y

Intfroductie Microwaves

v

» 1973: eerste “moving cloud formations”
» 1974-,,,, SMS, NOAA's GOES, Meteosat (1977)


First picture from Tiros 1 1960.JPG




Geschiedenis

Telegraaf

Vliegtuigen, radiosondes, weerballon
1946 eerste foto uit de ruimte

1960: eerste weersatelliet, Tiros-1

1966 eerste geostationaire satelliet: ATS-1
1964-1978: Nimbus satellieten

1969: Nimbus-3, verticale scan van de aarde met temperatuur, vocht
en waterdamp sensor

vV v vV v vV VvV Y

Intfroductie Microwaves

v

» 1973: eerste “moving cloud formations”
» 1974-,,,, SMS, NOAA's GOES, Meteosat (1977)



Soorten wee

» Polair
» Geostatior



Polaire weersatellieten

 POLARORBIT

Meteor M2-3 en M2-4
+/- 800 km hoogte
1.5 u omloopsnelheid
+/- 27,000 km/u
137.100 - 137.900
HRPT 1,691 GHz
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Geostationaire weersatellieten

INSAT
(India)

36,000 km hoogte
1 omwenteling van de aarde 24u
11,000 km/u

METEOSAT
(ESA)







Wist je dat



Benodigdhedet




Ontvanger

» 137 MHz
» SDR ontvanger (Software Defined Radio)

» Vanaf 35 euro




Antennes

» V-dipole
» Turnstyle
» Quad



137 MHz Weather SAT
V-dipole antenna

By Adam-9A4QV
Leg length

oaxial cae

Choc block
terminals

'\ Aluminum rods Top-down
1/8” or 3mm dia perspective







Turnstyle




Quadrifilar

https://usradioguy.com/wp-content/uploads/2020/05/20200307-How-To-Build-A-QFH.pdf






Discone







DRANQge

» SDRangel www.sdrangel.org
» Open source, gratis, geen extra software nodig

» Ook voor andere toepassingen te gebruiken zoals:
Wide band receiver (0,5 — ,,,, MHZz) all modes
DAB omroep
APRS
ADS-B
AlS (wat ADS-B voor de luchtvaart is, is AIS voor de scheepvaart)


http://www.sdrangel.org/
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SatDump

General Purpose Satellite Data Processor

9687 TLEs loaded!

All-in one
Alle weersatellieten



. SatDump v1.2.1-9f3d51f

= o
Offline processing Recorder Viewer Settings About
11.746 -+ FFT Max

1-70.427 -+ FFT Min
L] 23.819 - + AvgNum ) di

2 ; -418.637 kHz
Classic [Youssef Touil] ¥V Palette 99,5814 MHz
+ Show Waterfall

+ Frequency Scale
» Processing
» Recording

¥ Tracking
NOAA 15
Az:159.2
El:-9.1

N

)

AOS in 00:02:47

) Satellites Horizons

NOAA 15 v

P Object Information

P Rotator Configuration

Autotrack Engaged:
Schedule and Config

» VFOs
» Debug

Info



SatDump v1.2.1-9f3d51f

Offline processing Recorder Viewer Settings About

» Recording

¥ Tracking
METEOR-M2 4 e
Az: 322.5 dB
El: 70.2 dB
dB
5 A 1
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il |
LOS in 00:07:13
|
@ Satellites Horizons 41|
METEOR-M2 4 ]
» Object Information
P Rotator Configuration
Autotrack Engaged:
0OQPSK Demodulator CCSDS r=1/2 Concatenated Decoder
Signal Viterbi
Freq: -3.8992 kHz State: SYNCED
SNR (dB) : 12.487 BER : 0.004883
Peak SNR (dB) : 14.312
Avg SNR (dB): 12.539
e T Deframer
State: SYNCED
Reed-Solomon
: RS =0 1T 2 3
Info Progress -nan(ind)%, Vit SYNCED BER : 0.006104, Deframer

Vo

I
l

|

LW, .‘«'\J‘J‘Nd\fn/\"'\"*\‘ Y v \"”""‘W“L'\"“"’\V“.,u..'-'\ T oS
137.95M 137.975M 138M
1 1 1




SatDump v1.2.1-9f3d51f

Offline processing Recorder Viewer Settings About

Products Processor
113:56:19 - 24/UY/2025]

[13:56:19 - 24/09/2025]
[13:56:19 - 24/09/2025]
[13:56:19 - 24/09/2025]
[13:56:19 - 24/09/2025]
[13:56:19 - 24/09/2025]
[13:56:19 - 24/09/2025]
[13:56:19 - 24/09/2025]
[13:56:19 - 24/09/2025]
[13:56:19 - 24/09/2025]
[13:56:20 - 24/09/2025]
[13:56:20 - 24/09/2025]
[13:56:21 - 24/09/2025]
[13:56:21 - 24/09/2025]
[13:56:21 - 24/09/2025]
[13:56:21 - 24/09/2025]
[13:56:21 - 24/09/2025]
[13:56:21 - 24/09/2025]
[13:56:21 - 24/09/2025]
[13:56:21 - 24/09/2025]
[13:56:21 - 24/09/2025]
[13:56:22 - 24/09/2025]
[13:56:22 - 24/09/2025]
[13:56:23 - 24/09/2025]
[13:56:23 - 24/09/2025]
[13:56:23 - 24/09/2025]
[13:56:23 - 24/09/2025]
[13:56:23 - 24/09/2025]
[13:56:23 - 24/09/2025]
[13:56:23 - 24/09/2025]
[13:56:23 - 24/09/2025]
[13:56:23 - 24/09/2025)
[13:56:23 - 24/09/2025]
[13:56:23 - 24/09/2025]
[13:56:23 - 24/09/2025]
[13:56:23 - 24/09/2025]
[13:56:26 - 24/09/2025]

(I) C:\Users\seger\Documents\SatDump\live_output/2025-U9-24_13-49_meteor_mZ-x_Irpt_13/.9 MHz/MSU-MR/product.cbor

(1) Loading MSU-MR-1.jpg

() Loading MSU-MR-2.jpg

(1) Loading MSU-MR-4.jpg

(D) Composite needs channel ch1

(D) Composite needs channel ch2

(T) Max Total Width 1568

(T) Max Total Used 1568

(T) Offset for ch1is 0

(T) Offset for ch2 is 0

() Saving C:\Users\seger\Documents\SatDump\live_output/2025-09-24_13-49_meteor_m2-x_Irpt_137.9 MHz/MSU-MR/msu_mr_rgh_AVHRR_221_False_Color.jpg...

(1) Saving C:\Users\seger\Documents\SatDump\live_output/2025-09-24_13-49_meteor_m2-x_Irpt_137.9 MHz/MSU-MR/msu_mr_rgh_AVHRR_221_False_Color_corrected.jpg...
(D) Skipping AVHRR 3a21 False Color as it can't be made!

(D) Composite needs channel ch1

(D) Composite needs channel ch2

(D) Composite needs channel ch4

(T) Max Total Width 1568

(T) Max Total Used 1568

(T) Offset for ch1is 0

(T) Offset for ch2 is 0

(T) Offset for ch4 is 0

(1) Saving C:\Users\seger\Documents\SatDump\live_output/2025-09-24_13-49_meteor_m2-x_Irpt_137.9 MHz/MSU-MR/msu_mr_rgh_MSU-MR_124_False_Color.jpg...
(I) Saving C:\Users\seger\Documents\SatDump\live_output/2025-09-24_13-49_meteor_m2-x_Irpt_137.9 MHz/MSU-MR/msu_mr_rgb_MSU-MR_124_False_Color_corrected.jpg...
(D) Skipping AVHRR 124 False Color as it can't be made!

(D) Skipping Natural Color as it can't be made!

(D) Skipping 10.8um Thermal IR (Uncalibrated) as it can't be made!
(D) Skipping Day Microphysics as it can't be made!

(D) Skipping Night Microphysics as it can't be made!

(D) Skipping AVHRR 543b IR False Color as it can't be made!
(D) Skipping AVHRR 3b45 IR False Color as it can't be made!
(D) Skipping NO enhancement as it can't be made!

(D) Skipping Cloud Top IR as it can't be made!

(D) Composite needs channel ch4

(T) Max Total Width 1568

(T) Max Total Used 1568

(T) Offset for ch4 is 0

(D) Filtering timestamps...



SatDump v1.2.1-9f3d51f

 Offline processing Recorder '\ iewer Settings About

_ ~ Projections
¥ General

METEOR-M2-4 2025/09/24 13:52:44
-~ MSU-MR

Load Dataset/Products :
@ Open Load
V¥ Image
Composite v
Median Blur
Despeckle
+/ Rotate
+/ Correct
Equalize
Individual Equalize
+ White Balance
Normalize
Invert
Apply LUT
Manual Brightness/Constrast
Save
V¥ RGB Composites
AVHRR 221 False Color ¥ @ Info
ch2, ch2, ch1
ooy 0
¥V Map Overlay
Lat/Lon Grid
Map Overlay .
Shores Overlay .
+/ Cities Overlay
OTH Overlav !

.
Warsaw °,

Frague

L4 k]
. Viesnislava
o Bern .

Budapest
Ljubljana
Zagreb

- . e

. ) Belgrade
San Marino v
! ' Sarajevo
'
1

‘- ‘ > »

e istina Sof
Ratigan City : podqmﬁg-“m“ -
: Skopje
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Meteor sq_’lr

» Meteor N



mvza - EUEOREN) 22 4

(Sounder a microonde) Freq. 137.900 MHz

Radar SAR

(Severjanin-M o MeteoSAR)

Pannelli
fotovoltaici

MSU-MR

(Radiometro principale)

IKFS-2

(Spettrometro di Fourier)

Antenne DCS e SARSAT

Antenna HRPT
/ (Banda L)

QFH Antenna LRPT (VHF)

Pannelli fotovoltaici



Meteor software

» MeteorGis (Les Hamilton)
» SDR Sharp
» LRPT decoder
» MeteorGlIS

» Smooth Meteor
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