Hadley Cell Propagation - Discussion response by Leigh Rainbird VK2KRR in regards to Volker Grassmann’s (DF5AI) paper February 2006.

Comments are referred from chapters in Volkers paper.

1) Ref Chapt 3.1; All observations occur in only four geographical regions. 

Contacts of over 3000 Km across the Great Australian Bight, would be possible. Our main problem is availability and density of VHF & UHF operators in VK6. There are no new young operators coming on board to support and learn from the operators that have been on the air for 40+ years.

With the right people in the right places and listening at the right times; I’m sure that a 3000 Km contact across the Bight would occur. It’s a long shot, so to speak, and would be a rarity due to the characteristics of the weather in the region, but not impossible.

2) Ref Chapt 3.3; All QSOs represent ocean radio paths.

Majority of very long contacts occur over the sea or ocean. But can extend inland depending upon the geography of the land and vegetation.

From my experience, and being myself, a long way inland (800Km) at QF34mr.  I feel that the required properties that give good tropospheric ducting conditions to radio amateurs are contained within the bounds of the high pressure weather cell.

At my QTH I am on the western edge of the Great Dividing mountain ranges, which span the eastern edge of Australia. To my west, the land is so flat and low lying, that it may as well be classed as the surface of an ocean or an inland sea, without the water.

High pressure weather systems in Australia’s south in Summer time, do not like to come over land. Thus they mainly sit in the Bight and move around the coast, through Bass Strait and then out to the Tasman Sea. But with the land being so flat here with no obstruction, the edge of the cells can move in close to my location, before usually having to go south to get around the Great Dividing Range. This often causes a trough of low pressure to form near my QTH, which will ruin any conditions due to the winds and storms associated.

Operators located close to the coastal regions will have the duct preserved for much longer while the sun is up in the Bight, the duct also seems to be more intense. Where as here inland, the air heats much more rapidly and to a higher level.

Though I must say that I have experienced conditions where myself being located almost 800 Km inland from operators on the coast in the same direction as the DX, and the operators on the coast were only copied very very weak in Albany VK6, where as my signal in Albany was very strong S9. So being inland this far is at times, no disadvantage.

I often watch the Hepburn Tropospheric forecast charts for my area, and you can see the high pressure cells which contain the right conditions. These conditions usually follow through with the cell, after giving us good conditions in the Bight, the cell may move around to a position where it can then provide an opening from eastern Australia to New Zealand or may provide conditions along the Australian east coast.

Conditions are usually terminated at the high pressure cell boundaries where cold front and low pressure troughs may bring high winds and storms, thus mixing the atmosphere.

3) Ref Chapt 3.4; Recurring and persistent band openings.

Tropospheric ducts in the Great Australian Bight can last a number of days. The problem again in Australia, is a geographical and meteorological one.

To be able to work 3000 Km across the Bight, your time is limited because your on the extreme edge of instability in relation to the weather. Whereas if you want to work 2000 Km your in a better position for longer because your well within the safety zone of the high pressure system.

To work 2000 Km from, say Albany (OF85wc) to Mt Gambier (QF02ie), is much easier and can last a number of (usually) mornings and evenings. This is because these locations are found deeper in the high pressure cell and there is less chance of instability of the troposphere.

Where as, if your at the extreme edges trying to work 3000 Km or close to it (eg VK2KRR QF34mr to VK6JR OF76mi) your chances of success are greatly reduced. This is explained in the diagrams below.

You can see in the first diagram that the 2933 Km path between VK6JR and VK2KRR is threatened by low pressure troughs. The troughs will usually move closer together and disrupt the duct at the far ends. The shorter 2000 Km path between Albany WA and Mt Gambier SA is quite safe. 

[image: image1.jpg]ooes | pargy | ooss | omss | Poos | Pats | Pozs | Pass | Paes | Poss | Poss | Pors | Poss | e | aoos | asts *sz a6 | aoés |.Goss
oot {|LosffP| s | oww | e | ran | e | e | ran rosr | rar | romr | row | owr | car W | osr | aen | e
oo il oo | o | e | rn o g P o | o | ows
ccet, | s W | ose | roor | ran | pan | ot | root | Postouet | aon | o | caw | cas | oot
083! PBO3. PR3 PG23 PGS PG4 P Pt PGTI PG82 PG33 e as13 ooz <Ol oo asss
Topo otntal O out o SR e o
oce: o | o | oo e e e rosz | paw: | oo | oo | owe | ook | o | o
) Foor | e | e ) e | e | rn | e | ool gt | eonr | aan | aan | e | csoll| seer | senr
oo vo | ran | ram | raw | pow | rom | peso | oo | rom | row | aow | oo | oo | s oo | o
ores Frogedons | pres |_en o e | vm [ re | o | o | wm | om Ree | ow
ose v | ool rrs | pros | rgmeoh| e | e | e | P Toohiti | v e lew | &
oFer 57 | e | eer | el | e | tmaly e RO T | o | orer | o |Rew | o
G P Sy e e S N i
-AlmoSNO00 X path =

4+ ) FF14 frFat r~Dunsbordyah ty The Rock’ ¢ | PrAsN Pri | oRu - 23 s
o | o o [ | e [ & Vo] [ e oo | oo [N | o | o [oowy o e
e e T e e e | apmaluire | oz BT
o [N [N [ [ror [ o { e R A | e e o | TR | & e |
oo | e | cem | S [ re [N | ree Yo | reo | e vew | ren | | rew | e Ge e TR | oo
oeer | el cewr | e | ren o | pewr | rew | pest | pest | ser® | peor | peor Lt e | Gecbuien | cent
e | oFTORT | oo | rew | ree = et Few | Pen | pset{ rew | o e [agk | oo | o





The second diagram shows the result of the troughs and front moving in and causing problems for the outer stations. The 2000 Km path is OK, but the 3000 Km path has failed.

This is a fairly typical situation of this path, but not always the case. The extreme 3000 Km path may have a time scale of around 12 hours or less, in my view from here, to get the contacts done.
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4) Ref chapt 3.6; Number of Open days per year.

This season (2005/2006) is my fourth year of recording openings along the Bight path. 

Unfortunately, in my first season I had no SSB ability and less experience. So results from VK6 from the first year are not representative of the bigger picture.

Duct openings from each season observed at VK2KRR site:

	Duct Season
	VK5 Openings
	VK6 Openings
	Total Openings

	2002/2003
	19
	0
	19

	2003/2004
	27
	3
	30

	2004/2005
	18
	4
	22

	2005/2006
	18
	3
	21


The VK5 (South Australian) openings range in distance from 600 to 1030 Km.

The VK6 (Western Australian) openings range in distance from 2312 Km to 2933 Km.

Monthly occurrence of openings:

VK5 South Australian Openings from VK2KRR site

	Duct Season
	July
	Aug
	Sept
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun

	02 / 03
	Na
	Na
	Na
	1
	2
	3
	4
	3
	0
	2
	3
	1

	03 / 04
	1
	1
	2
	0
	7
	5
	4
	2
	1
	0
	3
	1

	04 / 05
	1
	0
	1
	3
	1
	1
	0
	4
	1
	4
	2
	0

	05 / 06
	2
	2
	1
	4
	3
	3
	2
	3
	?
	?
	?
	?

	Total
	4
	3
	3
	8
	13
	12
	10
	12
	2
	6
	8
	2


VK6 Western Australian Openings from VK2KRR site

	Duct Season
	July
	Aug
	Sept
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun

	02 / 03
	Na
	Na
	Na
	0
	0
	0
	0
	0
	0
	0
	0
	0

	03 / 04
	0
	0
	0
	0
	0
	1
	0
	1
	1
	0
	0
	0

	04 / 05
	1
	0
	0
	0
	0
	0
	0
	3
	0
	0
	0
	0

	05 / 06
	0
	0
	0
	0
	0
	0
	2
	1
	?
	?
	?
	?

	Total
	1
	0
	0
	0
	0
	1
	2
	5
	1
	0
	0
	0


So you can see from the tables that openings to VK5 are much more numerous than openings to VK6. Openings to VK6 are quite rare, only 10 in the past 4 seasons compared to 82 openings to VK5.

Very long duct openings to VK6 peak in the summer time, especially February. Note that there has been one opening in July 2004, the middle of Winter due to a favorable weather pattern.

5) Ref Chapt 4.4;  Interpretation of very long tropo distances. 

While it is no doubt possible to get tropo paths from Western Australia to Reunion and other Islands at approx 6000 Km, I feel that at such extreme distances, the effect of day/night plays a great part in relation to being able to work the path over the whole length at the one time.

I have also done extensive research and feel a more probable path is between more northern (isolated) areas of the Western Australian coast line to South African areas at around 8000 Km. Not excluding other areas such as Madagascar.

Again and even more so, the problem here would be effects of day and night. For example, such a duct may not be workable at the South African end until early morning hours. Where as, when that time is reached, the duct at the Western Australian end may have faded out due to the daytime heating effects of the sun. The total 8000 Km total path length is in total darkness for only 4 hours. We know that any combination of total night, total day or day/night across any tropo path is possible. So it’s not impossible to do, just very rare.

While there are a lot of problems associated with trying to work such an extreme duct path, I feel there is still a possibility that these paths are workable, but the probability of all associated factors being correct is extremely remote. Again, it’s not impossible, just very rare.
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The Hepburn Tropo chart above was given for the day of the authors contact from VK2KRR to VK6JR 2933 Km. I have never seen such a chart which gave possibility like this of getting to Reunion Island. Quite remarkable. This shows a high chance of a path to Reunion Island from SW Western Australia. I would suggest that the path from the VK6RBU beacon at Bunbury must have been close to getting through again, but was anyone listening? Certainly there was even a possibility of a very long path from VK2KRR to Reunion Island at 8400 Km. We know that the path was present from VK2KRR to VK6JR at 2933 Km. VK6JR is located at the far western edge near the coast. Signals have nowhere else to go in Australia except into the waters of Indian Ocean. How much further were the signals traveling out over the ocean on this day 02.01.06? The charts show it may well have been a very long distance, we will now never know.
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As a side note to this. In the above MSLP and cloud map of Australia during the VK2KRR to VK6JR contact, you can see that we were given a brief window of opportunity for success. In comparison to the diagrams shown in section 3, you can see that in the above MSLP cloud map, that there were no low pressure troughs or cold fronts to damage our tropo path during that morning. This is the brief 12 hour window I spoke about in section 3 paragraph 7.

6) Ref Chapt 4.7; Possible correlation to the sea surface temp.  

I cant really comment on sea surface temperature, except to suggest that sea surface temp is usually related to Evaporation Ducts existing only a few meters above the ocean surface. 

I would tend to suggest that with the Hawaii path where the duct is located approximately 1500 m above sea level, (Ie, a long way above the ocean surface) that the sea surface temp should have little effect.

The author feels the required meteorological factors seem to be dragged along with the weather systems and may be more closely involved with air subsidence as suggested by Walter Howse in his Bight Path paper from 12 June 2000.

Wally has said in his paper -  “The main duct is presumed to be provided by the subsidence inversion formed when the air descending slowly within the cell becomes progressively heated by compression.  Such heated air is also low in moisture due to its high altitude origin.”

The author has indeed studied characteristics of many high pressure cells within Australia (and else where) by using a program called AREPS (Advanced Refractive Effects Predicition System) provided by the U.S Navy, Space and Naval Warefare Systems Center, San Diego, Atmospheric Propagation Branch.
The author has indeed been able to follow the decent of many ducts across the Great Australian Bight using the AREPS program, using input data from radiosonde balloons from the Bureau of Meteorology. Many of the ducts appeared to have formed by air subsidence at high altitudes of one to two kilometers and dropped to lower levels to where they may become workable for some amateurs.

The author has also observed that duct height at the center of a high pressure cell is lowest, the height is more raised toward the edges of the cell. This was also verified with consultation with a member of the local meteorology team.

The author has studied duct heights of the Hawaiian paths to also verify in agreeance with Walter Howse’s Bight Path paper suggesting that (extract) – “The Hawaii/California path appears to depend significantly on the height of the operator at the Hawaiian end.  The report by Overbeck and reinforced by later reports of contacts over this path, pointed out the importance of being between 1500 and 2600 m above sea level in Hawaii.  Contacts from points at lower altitudes are much less frequent.  Overbeck suggested that the maximum height of the duct at the California end was about 450 m.”

The author also leans towards high air temperatures of days leading up to and during the long ducts. In agreeance with Walter Howse VK6KZ, its usually good when the daytime temps exceed 36 degC.

7) One path is not mentioned in Volkers discussion paper, one that a few of the keener VHF Bight path Dxers in Australia have sometimes seen possibilities of occurring.

This path is between Albany in Western Australia (OF85wc) to the north Island of New Zealand (RF73id) at 5044 Km.

Hepburn charts are showing another chance of this occurring over the last few days of February. Again the time difference and position of sun is difficult. Map shown next page.

I also feel that the Great Australian Bight path is probably the best and most satisfying tropo path in the world for testing VHF through to the microwave frequencies. 

The Bight has been bridged on bands from 50 MHz to 10 GHz (excluding 5 GHz). Openings usually occur during months from November to March.
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Good luck.

Leigh Rainbird 

VK2KRR

The Rock Hill

NSW

Australia.

QF34mr

http://www.users.bigpond.com/vk2krr/
