Mediumwave Spectrum Scanning

by Steve Whitt for Mediumwave News and DXing.info


Following the feature articles by Christoph Mayer & Mark Hattam recently in MWN there has been an explosion in interest in this new approach to MW DXing. Right now several members have downloaded the free Spectrum Laboratory software off the Internet and are monitoring all sorts of interesting signals on the MW band. Experimenting with the software reveals its capability – frankly it is amazing it is free!

The experiments have been falling into a number of distinct areas.

Channel Activity Mapping

By monitoring one channel for 24hrs (or ideally 2-3 days) it is possible detect every carrier present. These will include many that will never be heard by ear. Consequently a detailed activity/occupancy map can be compiled really accurately and very quickly. An activity map quickly shows when local stations are off air revealing good listening opportunities for hearing other more distant stations. The only difficulty is that one may see so many carriers that working out their sources is rather tough. For example scans of 1470kHz regularly show 20-30 different carriers present simultaneously!

Monitoring local signals can quickly produce an accurate picture of a station’s broadcast schedule and show how sign-on & sign-off times vary on different dates. In this case the computer will do this for you while you sleep!

DX Opportunity Guide

Since Spectrum Lab works in three dimensions (time, frequency and signal strength) it is possible to view the display and determine when the best opportunity for actually hearing (rather than just seeing) a station. It routinely shows how signals arriving from the west get enhanced in strength just before sunrise at the listening location. The display can also indicate when interference will be at a minimum (e.g. other stations off the air). It also shows station closedown times which is a useful time to hunt for station identification & national anthems.

Transmitter signatures

All transmitters have a signature that is visible on Spectrum Lab. Though perhaps not as unique as a human fingerprint, some stations can easily be identified (if not named) by the pattern they leave on the computer screen.

Every DXer has noticed stations slightly off channel or noticed a station drifting in frequency. Spectrum Lab magnifies the ability to see these changes by 10-100 times since it can measure and display to a sub-Hz level.

Ideally every transmitter would transmit on its assigned frequency accurate to, say, 1Hz or better and never move. On Spectrum Lab that would appear as a continuous thin white line on screen perfectly straight from top to bottom.

In practice most stations are only within 10-20Hz of their assigned channel. Many show short or long term drift (a tendency to move frequency in one direction). Others show instability/wobbliness where the frequency apparently randomly moves around. Others show odd frequency hops. And quite a few show distinct repetitive patterns associated with the frequency stabilisation method used in the transmitter.

The rest of this article shows examples of transmitter signatures. The signatures below are extracts from the waterfall diagrams produced by Spectrum Lab. These show frequency along the x or horizontal axis and time along the Y or vertical axis. The horizontal dotted lines across the figure marks 10 minute intervals, with the most recent time at the top.

	[image: image7.png]



	[image: image2.png]



	[image: image3.png]



	[image: image4.png]



	[image: image5.png]



	[image: image6.png]




	Fig 1
	Fig 2
	Fig 3
	Fig 4
	Fig 5
	Fig 6


[image: image1.png]



Fig 1: A stable carrier bang on channel (almost!). In the case of Spectrum Lab it is usually to set it up so that a 1000Hz audio heterodyne equates to a carrier being exactly spot-on its assigned frequency.

Fig 2: shows a carrier signing off at the end of its transmission 

Fig 3: shows 12 minutes of warm up drift at start of the trace following sign on at the bottom of the picture. This shows warm up drift after a transmitter is switched on from cold. After a few minutes the transmitter frequency has stabilised. The shape and pattern of warm up drift can often “identify” a particular transmitter. This was on 1593kHz and is thought to be Bhopal, India.

Fig 4: A continuous drifter – probably from a poorly stabilised transmitter. Not only that but this transmitter seems to show two traces. In fact the transmitter is frequently (about every 30 seconds) jumping back & forth between two discrete frequencies separated by a constant difference of ~2Hz 

Fig 5: A stabilised transmitter – example here where there probably is a temperature-controlled oven being used to control the transmitter frequency. One type of controller (shown) gives rise to a sine wave frequency modulation of the carrier on 1593kHz (thought to be Thailand). Others can be seen that give rise to a distinctive sawtooth modulation pattern.

Fig 6: Shows another station with a distinct FM signature that repeats with a periodicity of 23 minutes – again a thermal effect asociated with temperature stabilisation in the transmitter (this one on 1700kHz).

Fig 7 (right): A US station on 1660kHz switching from a high power transmitter to a lower night power. As the transmitter is being powered down its thermal characteristics change snd this causes drift until thermal equilibrium is regained after about 30-35 minutes. The straight line is the last 30 minutes prior to the power reduction. 

Spectrum Lab is also a good tool for a bit of detective work. On the US x-band channels each station should cut power to 1kW at local sunset. Initial monitoring of 1660kHz seems to indicate that this is NOT always happening (see below).

I've been monitoring 1660kHz for several nights and I get traces on Spectrum Lab for 9 carriers at 0500UTC after 2 earlier sign offs. Most of those 9 must be US stations. However, I can only detect 3 with evidence of power down last night, one of which obviously didn't do so the night before.

Last night observations 25-26th Sept:

· Merced CA: fade in at 0115UTC power down and frequency shift with warm up drift from 1015.4Hz to 1016.1Hz at 0215 (6.15pm PST listed by FCC as official sunset)

· Waco or Kansas; fade in at 2320 on 989Hz; frequency shift to 991.3 with warm up drift at 0031UTC (6.30pm CST listed by FCC)

· Marco FL; fade in 2220; wobbly 1009-1010Hz; visible power drop at 2327UTC (6.30pm EST) followed by shift to 1000-1005Hz with a very unstable carrier frequency

However the Marco signal the previous night showed NO frequency shift or visible power drop. Conversely last night Puerto Rico on 1001Hz (signs off reliably at 0303UTC) last night was stable frequency  & no visible power down. On previous nights I have seen a frequency shift!

Despite close inspection I could NOT detect any sign of power-down on any other carriers!

Propagation signatures

Whereas the above transmitter signatures are the result of something happening in the transmitter, the Spectrum Lab display will also display effects resulting from changes in the ionosphere. This was shown last month in the diagram showing how the signals on 1470kHz changed during an ionospheric disturbance. Already MWC members have seen some interesting propagation effects but possible causes are still being debated. More on this in future issues of MWN.

Example channel analysis: 1593kHz

I have summarised the results of four days scanning on 1593kHz. All locations are presumed, based upon fade in/fade out/ sign on & sign off times. I'd welcome second opinions! Not all audio tones need to be added to 1592.000kHz, so 1000Hz is spot on channel = 1593.000kHz.

987.0 Bhopal INDIA sunrise 0030

990Hz at switch on; down to 985 and up to 987 = 15min warm up drift

=======================================================================

18-19                                    sign on 2315; fade out 0030

19-20    fade-in <1720; sign-off 1800;   sign on 2318; fade out 0040

20-21    fade-in <1750; sign-off 1800;   sign on 2310; fade out 0110

21-22    fade-in  1610; sign-off 1800;   sign on 2326; fade out 0046

22-23    fade-in  1547; sign-off 1802;

990.3 Morocco ?

===========================================================================

18-19    fade in 2040; sign-off 2210

19-20    not seen

20-21    not seen

21-22    not seen

22-23    989.5 fade-in 1930;

998.2; 998.58 Uzbekistan sunrise 0150?

sign on ~995 warm up drift up to 998

===========================================================================

18-19    sign-on 0000 20 minute warm up drift; fade out 0145

19-20    sign-on 2358 15 minute warm up drift; fade out 0153

20-21    sign-on 2352 20 minute warm up drift; fade out 0150; strong~0020

21-22    fade-in 1625; sign-off 1801

21-22    sign-on 0005 1Hz +ve warm up drift; fade out 0155

22-23    fade-in 1552; sign-off 1740

1001.1 1001.3 CHINA

sign on at 997/999Hz then exponential 30 min warm up to 1001

========================================================================

18-19    sign on 2108 at 997; fade out 2215

19-20    sign on 2100 at 999; fade out 2135 (weak)

20-21    not visible

21-22    sign on 2110 at 1000.6; fade out 2230

22-23    sign on 2108 at 1000.5;

1001.5 ROMANIA 1001.85 1001.99

==================================================================

18-19    fade-in <1856; sign off 1900;

19-20    fade-in <1720; sign-off 1900; sign-on 0244; fade out 0700

20-21    fade-in <1750; sign-off 1900; sign-on 0245; fade out >0640

21-22    fade-in <1540; sign-off ????; sign-on 0241; fade out 0715

1002.1  EGYPT

==================================================================

18-19    fade in <1856; sign-off 2103; sign on 0145; fade out QRM'd

         (tx problem at 0204);

19-20    fade-in <1720; sign-off 2101; sign-on 0204; fade-out 0513

20-21    fade-in <1750; sign-off 2100; sign-on 0040; fade-out 0510

21-22    fade-in  1620; sign-off 2101; sign-on 0050; fade-out 0500

22-23    fade-in  1630; sign-off 2106;

1002.86 Romania 1002.75 1002.92

=================================================================

18-19    fade in <1856; sign off 1900; sign-on 0238; fade out >0650

19-20    fade-in <1720; sign-off 1900; sign-on 0252; fade out 0700

20-21    fade-in <1750; sign-off 1900; sign-on 0253; fade out >0640

21-22    fade-in <1520; sign-off 1900; sign-on 0455; fade out >0940

later sign on on Sunday Morning

1003.1 Romania 1003.2   R Romania Cultural (pres)

=====================================================================

18-19    fade-in <1856; sign-off 2105

19-20    fade-in <1720; sign-off 2103

20-21    fade-in <1750; sign-off 2108

21-22    fade-in <1540; sign-off 2102

22-23    fade-in <1520; sign-off 2107

Despite checks no sign of this transmitter before/after UK dawn

1003.8; 1003.65  1003.75 1003.7 No idea on location!

=========================================================================

18-19    sign on 1951;     sign-off 2202

19-20    sign-on 1951:30;  sign-off 2202

20-21    sign-on 1952;     sign-off 2202

21-22    sign-on 1951;     sign-off 2202

22-23    sign-on 1952;     sign-off

very odd schedule kept regularly

1004 1004.1 Thailand?

===================================================================

18-19    sign on <2150 unclear due to overlap;     fade out 2350

19-20    sign-on 2155;                           fade out 0015

20-21    sign-on <2150 unclear due to overlap;   fade out 0011

21-22    sign-off ~2140 overlapping 2nd carrier 1003.8

22-23    fade in 1450; sign off 1630

1004.1 ROMANIA

stable

=========================================================================

18-19    fade-in <1856; sign off 1902;   sign-on 0242; fade out >0650

19-20    fade-in <1720; sign-off 1900;   sign-on 0249; fade out 0700

20-21    fade-in <1750; sign-off 1900;   sign-on 0252; fade out >0640

21-22    fade-in <1540; sign-off 1900;   sign-on 0452; fade out 0730

22-23    fade-in  1500; sign-off 1900;

later sign on on Sunday Morning

1005.3 Thailand (2300 = sunrise in Bangkok)

distinct sine wave signature (2Hz FM with 14 minute periodicity)

=========================================================================

18-19    fade-in <1856;     fade out 2255

19-20    fade-in <1720;     fade-out 2255

20-21    fade-in <1750;     fade-out 2250

21-22    fade-in  1610;     fade-out 2300

22-23    fade-in  1630;

looks like the only 24hrs station audible on 1593

1009 Asia

sign on 15 1006 3 minutes fast warm up to 1009 then gradual drift 1009.6

=======================================================================

18-19    sign-on 2155;                                 fade out 2345

19-20    sign-on 2155 start at 1005Hz & up to 1009;    fade out 2355

20-21    sign-on 2200; sign off 2344 on 1009.9

21-22    sign-on 2157;                                 fade out 0000

1008-1018v Middle East ?

stable but pops up on different frequency each evening

=========================================================================

18-19    1016.48 fade in <1856;     sign off 2101

19-20    1008.77 fade-in <1720;     sign-off 2103:30

20-21    1010    fade in <1750;     sign-off 2133

21-22    1010.7  fade-in 1610;      sign-off 2115

22-23    1017.9  fade-in 1548;      sign-off 2125 on 1018.6

could be distinct stations making one off appearances, but signal

always clear of QRM and steady strength so think it is one station

1020v Middle East Iran?

==============================================

18-19    sign-on 2350;                                     fade out 0210

19-20    sign-on 2344 at 1018Hz; drift down to 1012Hz;     fade out 0240

20-21

21-22    sign-on 2344 at 1021.5Hz; drift down to 1018.7Hz; fade out 0255

1020v might be same station as 1008-1018v

ODDS & ENDS DEPT.

==================

Other carriers as yet difficult to assign or see any repeatable pattern:

19-20    992      sign-on 0130; drift down to 991; fade out 0230 (weak)

21-22    1017.66 fade-in <1520; fair ~1640; fade out 1725!!

                Could this just possibly be the Pacific??

21-22    1004.5 wiggly +/1Hz & +/-50Hz sidebands = R Britannia sign-off 1538

                UK pirate (ID)

20-21    sign-on 2345 by more powerful signal on 1009.3 on minute after sign

off of Asian 1009 ; drift to 1011; fade

out 0245

21-22    sign-on 1004 @ 2215; drift 30 min exp -ve to 1002.28; fade out at

2310


Sorry about length & detail of this article. I hope it is of interest even to those members without Spectrum Lab. Facilities. Next month I hope we can bring some further analysis of propagation effects that have been observed. Maybe we’ll have an explanation or a hypothesis for them too!

Would you like to comment on the article or ask a question? Join the discussion on the DXing.info Community at http://www.dxing.info/community/
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