Survey of Chanctonbury Hill and Ring
28 August 2007
John Barnard.
1) Introduction
The summit of Chanctonbury Hill (Section 42, Grid Ref TQ134120, OS 1:50000 Sheet 198) is marked with a Trig Point. Just over 400m to the east is Chanctonbury Ring. This is a ring of trees planted in 1760 around an area enclosing an iron-age hill fort. The fort is a small enclosure surrounded by a bank and a ditch, but on the western side there is a supplementary defence. The remains of a Roman temple and other buildings stand in the centre of the Ring. The Ring is now surrounded by a barbed wire fence, broken in one or two places so access is possible. However, the centre is full of stinging nettles, brambles, samplings etc. with some man made junk, making accessibility for surveying almost impossible.
Although I cannot be absolutely sure, it seemed that the highest point of the Ring was on the western defences of the fort. Although man-made, surely iron-age will now count as a “natural” feature? The purpose of this survey was to ascertain if this point on the Ring is higher or lower than the Trig Point on the Hill and by how much?
2) Equipment used and Conditions for Survey 
Positions were recorded using hand-held Garmin Venture and Magellan Explorist 100 GPS units. The instruments were allowed to “stabilise” for at least ten minutes to allow the EGNOS corrections to be included before any readings were taken. All grid refs are recorded to 10 figures but I acknowledge that the 5th figure in each direction should only be recorded to the nearest 0 or 5m. 

The surveying was carried out using a Leica Runner 20 Automatic level (X20 telescopic system)/tripod system and photographs were recorded on a Fuji FinePix F450 Digital camera. 
 The day was sunny with broken cloud and quite mild at about 20 degrees Celsius. Visibility was good and there was no wind. The survey was carried out in the early afternoon.
3) Character of Hill 
The Hill and Ring lie on the South Downs and are about 450m apart. The ground between the two dips by about 10m and is covered by fairly short grass. There was no convenient mid point from which to survey since the view of the Trig Point is lost in the dip.  
The summit of the Hill is marked by a Trig Point with a Flush Bracket height recorded at 238.6m. The highest point on the Ring appears to be the grassy mound of the western defences to the iron-age fort.
4) Outline of Survey Method
The survey was carried out in the following way.

a) The level was set up on the tripod “downhill” from the trig point so that its height was the same as the Flush Bracket. Digital photos were then recorded to the Trig Point and to the high point on the Ring.
b) The same procedure was carried out from the Ring.
Having recorded the GPS positions, the distances between points can be calculated. From the digital photographs height differences were calculated. Since I have carried out an A to B and B to A survey, any systematic alignment errors of the level would be eliminated.

5) The Survey

5.1) Analysis of Photographs
The telescope on an automatic level has three horizontal lines. The centre line is the axis of the instrument and represents the true horizontal. The upper and lower lines, called Stadia Lines, are usually used for Range Finding and operate on a 100:1 ratio. Thus if one observes a graduated staff and takes a readings from both lines; the height difference multiplied by 100 measures the level to staff distance. Conversely, if the level to object distance is known, in this survey 431m, the distance between the upper and lower Stadia lines represents 4.31m of height. From paper prints of the digital photos one can measure the distance between the upper and lower lines with a rule and work out a height calibration for the photographs, in this case 0.61m of actual height are represented by a distance of 1.0cm on the paper prints. Calculations for height differences of the required points can then be made easily.
The photographs used for this survey are attached to this report. They have been set in pairs with the horizontals aligned. It is clearly seen that the Ring is higher than the Hill.

5.2) Survey from Hill to Ring
The 10 figure Grid Reference for the Trig Point is TQ 13431 12058, GPS height 237m.

Height of Flush bracket from top of Trig Point = 0.88m

Height of ground from Flush Bracket = 0.33m 

Distance of Trig Point from high point on Ring = 431m.

(The level was set up to the “side “of the trig point to make sure the 431m distance to the high point on the Ring was maintained) 
Height calibration on paper prints of photos = 0.63m/cm.

Height of Chanctonbury Ring above horizontal line = 2.3x0.63 = 1.46m

Height of Chanctonbury Ring = 238.6+1.5 = 240.1m

5.3) Survey from Ring to Hill
The 10 figure Grid Reference for the highest point on edge of Ring is TQ 13863 12042, GPS height 245m.

Height of top of Trig Point above horizontal = 1.0x0.63 = 0.63m.

Height of top of Trig Point above Flush bracket = 0.88m

Height of Chanctonbury Ring above Flush Bracket on Trig Point = 0.63+0.88 = 1.51m 

Height of Chanctonbury Ring = 238.6+1.5 = 240.1m.

6) Discussion of Errors

The two surveys from Hill to Ring and vice versa both give the height of the Ring to be 240.1m.  I think the largest error in this survey is probably the exact location of the high point. I have introduced a small error by not aligning the horizontal of the level exactly on the flush bracket, as seen in the first photo, but that would only produce an error of about 2cm. A 20m error in the distance measurement between the Ring and Trig Point would give a 5% error in the final result which would give a height error of about 7cm. Therefore I am confident that the height recorded is accurate to +/-0.1m. 

7) Summary and Conclusions

The summit of Chanctonbury Ring at grid reference TQ 13863 12042 is the top of the western defence to the iron-age fort.

Ground inside the Ring was not surveyed so there is the possibility of higher ground there but visually this seemed unlikely.

The height of Chanctonbury Ring is 240.1+/-0.1m above sea level.

Chanctonbury Hill, some 430m to the west is 1.5m lower than Chanctonbury Ring
John Barnard, 03 September 2007.   
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Level set up next to high point on Chanctonbury Ring





Level set up next to Trig Point on Chanctonbury Hill
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