Surveying Mynydd Ceiswyn (Mynydd hafod-oer)
03 November 2007
John Barnard, Graham Jackson and Myrddyn Phillips.
1) Introduction
Mynydd Ceiswyn (Section 30F, Grid Ref SH772139, spot height 605m, OS 1:50000 Sheet 124) is a recent addition, January 2005, to Michael Dewey’s list of hills between 500m and 609.6m with at least 30m of reascent from all directions. The survey was carried out by Stephen Walker who measured the ascent to be 31m. We do not know what method Stephen used to obtain this height difference.
A number of hill walkers have expressed some doubt on this measurement. Myrddyn Phillips has both carried out a survey on this hill with a simple levelling technique and measured the ascent to be about 29m.

Therefore the purpose of this survey was to accurately identify the lower bwlch to the east of the hill and measure the ascent to the summit to see if this is greater or less than 30m.
2) Equipment used and Conditions for Survey 
Positions were recorded using Garmin Etrex, Garmin Venture and Magellan Explorist 100 handheld GPS units. The latter two units were set up to receive the EGNOS correction service thereby improving the accuracy of these units. The instruments were allowed to “stabilise” for at least five minutes before any readings were taken. All grid refs are recorded to 10 figures but we acknowledge that the 5th figure in each direction is probably only accurate to the nearest 5m. 

The surveying was carried out using a Leica NA730 Professional Automatic level (X30 telescopic system)/tripod system and a “1m” E-staff extendable to 5m. 
The hill was covered with mist and visibility deteriorated throughout the day and there were occasional periods of drizzle. These conditions increased the number of placements needed in the survey since it was not possible to read the measurements from the staff at distances of greater than about 30m. The temperature was 10 degrees Celsius with almost no wind. The survey was carried out between 10.45 and 15.45hrs. 
3) Character of Hill 
Mynydd Ceiswyn lies about 5.5km South East of the village of Dolgellau (Section 30F). It is part of a line of hills that runs in a North East direction from Mynydd y Waun over Waun-oer to Cribin Fawr. The ridge then turns South East and North East to end up on the Maesglase. There is a trig point on the summit of Waun-oer (Flush Bracket height = 670.2m) and if absolute heights of the bwlchs and summit of Mynydd Ceiswyn were needed, it would be possible to line survey using the trig point as a height datum. Access to the hill was gained from the surfaced cycle track to the west of the hill.
There are two bwlchs between Mynydd Ceiswyn and Waun-oer and from the map it is not possible to know which of these is the lower. Both were highly vegetated with a mixture of moss and boggy tussock grass. A path leads from the easterly bwlch to the summit of Mynydd Ceiswyn and then continues to the South West following the fence with forest to the south of it. The ground off the path was vegetated and boggy all the way to the hill’s summit which was one of the two grassy bumps about 5m
apart. The path provided “solid” ground for staff and level placements.  A map of the hill along with the positions of the summit and bwlchs and the line of the survey is shown below.  The position of Mynydd Ceiswyn with respect to Waun-oer is also shown.
Map of Mynydd Ceiswyn
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4) Outline of Survey Method
The survey was carried out in the following way.

a) The position of the first bwlch to the North East of the hill was located and marked.
b) The position of the second bwlch nearest to Waun-oer was located and marked.
c) Using the Line Survey method from east to west the lower bwlch was established and the height difference between the two measured.
d) Using the Line Survey method from the westerly of the two bwlchs to the summit the ascent was measured. The last level placement also allowed us to identify which of the two small grassy bumps was the summit. 
e) GPS positions for all the above were recorded.

5) The Survey

5.1) Location of the Summit
This measurement was actually the last measurement we carried out in the survey as it was clear that the summit position was one of two grassy bumps about 5m apart and that it could be identified from the last level placement of the line survey. The summit is the southerly bump which is 0.042m higher than the northerly one.
The 10 figure Grid References for this summit were:-
Garmin Etrex


SH 77245 13902
Accuracy 5m
Height = 608m

Garmin Venture 

SH 77246 13903
Accuracy 2m
Height = 611m

Magellan Explorist 100
SH 77244 13904
Accuracy 5m
Height = 609m
5.2) Location of the Bwlch nearest Mynydd Ceiswyn – West Bwlch
The exact position of the bwlch appeared to be confined to quite a small area, approx 10m along the line of the hill and 8m across it. However, there were large tussocks of moss and grass in this area and therefore we had to make sure that we were surveying down to solid ground.

The level was set up to one side and then the bwlch surveyed in a transverse direction in lines about 1.5m apart. The highest points of each of these lines were marked to give the line of the bwlch between the two hills. The next step was to survey along this line to find the lowest point which would be the position of the bwlch and this point was marked with a flag. This point was actually the lowest point on the path.

The 10 figure Grid References for the bwlch were:-

Garmin Etrex


SH 77677 14044
Accuracy 5m
Height = 581m

Garmin Venture 

SH 77677 14041
Accuracy 3m
Height = 579m

Magellan Explorist 100
SH 77677 14045
Accuracy 5m
Height = 583m

5.3) Location of the Bwlch nearest Waun-oer – East Bwlch
This bwlch represented a much greater challenge as it was larger and the line of it not obvious. At first we surveyed along the path but found that this dropped away from higher ground and therefore did not represent the line of the bwlch. Therefore, we had to survey this area very systematically as per the method mentioned for the previous bwlch. The transverse surveys were carried out in parallel lines about 1 to 1.5m apart. The highest points of each of these lines first followed an east to west direction, then moved across to the north by a few metres and then continued the east to west direction. The lowest point of this line was located and marked as the exact position of the bwlch. Again care had to be taken to make sure the staff positions were being placed on solid ground.
The 10 figure Grid References for the bwlch were:-

Garmin Etrex


SH 77850 14057
Accuracy 5m
Height = 583m

Garmin Venture 

SH 77852 14057
Accuracy 6m
Height = 584m

Magellan Explorist 100
SH 77851 14057
Accuracy 6m
Height = 582m

5.4) Line Survey from East to West Bwlchs
This survey was carried out using the standard procedure for differential line surveying. The staff was held vertically at the east bwlch position and the level set up in a convenient position towards the west. Once a set of readings had been taken (backsights BS) the staff was then moved to a position nearer to the west bwlch but the level was not moved apart from a rotation through “180 degrees” to take another set of readings (Foresight FS). This process of alternately moving the staff and level was repeated until the final reading was taken with the staff positioned on the west bwlch. For each position readings were taken from the horizontal, lower and upper stadia lines. These were averaged and compared with the horizontal reading. If agreement was to better than 2mm, then we moved on to the next set. If not the readings were repeated. This process eliminates any misreadings from the staff – important as this was easily done under the poor weather conditions.
Ideally to eliminate any level systematic errors, the distances between backsight and foresight positions should be the same. If the differences between the upper and lower stadia readings are multiplied by 100 then this gives the distances between the level and staff. An analysis of the data indicates that foresight readings were taken over a total distance of about 60m. and backsight readings of 110m. However, from the instrument specification this would give a maximum error in the height difference of less than 2mm.

The results are presented in the first section of the table on Page 6.

The east bwlch is lower than the west bwlch by 0.44m
5.5) Line Survey from West Bwlch to Hill Summit
The line survey was continued as described in the last section and the results shown in the second section of the table on page 6. Many more placements were needed because of the poor visibility which made the reading of the staff impossible beyond distances of about 20 to 30m and this situation worsened as the day progressed. Unfortunately, the extra time spent on the line survey and on the detailed surveys of the two bwlchs did not allow enough daylight to repeat the survey in the reverse direction in order to establish a closing error.
The backsight measurements were taken over a distance of 310m and the foresight over 170m which could give up to 5mm of error in the height difference.

The ascent from the west bwlch to the summit was measured to be 26.98m
The ascent from the east bwlch to the summit = 26.978 + 0.442 = 27.42m
6) Discussion of Errors

It was unfortunate that time did not allow a survey to be carried out in the reverse direction as required by good surveying practice. However, this would not have changed the conclusion that the ascent from lowest bwlch to summit does not reach 30m. To have an error greater than 2.6m would have meant that a major operator blunder had taken place, and bearing in mind the care taken with three people checking the survey progress, this scenario is not realistic.
One significant source of error in this survey would arise from the location of the exact position of the eastern bwlch. The nature of the terrain prevents one from being absolutely confident of the exact position, but from the spread of staff readings in this area, we estimated that we had located the position to better than +/-0.15m in height.

The other significant source of error could come from the staff placements although solid ground was found for most of these.  From a consideration of the imbalance in the foresight and backsight measuring distances plus possible errors in staff placements, we would estimate the sum of these errors not to exceed +/-0.20m. (The reverse survey would have given a measurement of these errors).
Combining the above two sources of error, we estimate that the ascent has been measured to an accuracy better than +/-0.25m.

[image: image1.emf]Title:- Survey of Mynydd Ceiswyn

Instrument:- Leica NA730 Level Date:- 03/11/2007

        Horizontal Line        Lower Stadia Line        Upper Stadia Line

Point Number Backsight BSForesight FSBacksight BSForesight FSBacksight BSForesight FSMean BS Mean FS Height Difference

metres metres metres metres metres metres metres metres metres

Survey from East Bwlch to West Bwlch  (Level JB, Staff  GJ, Data recording MP)

1 0.695 0.735 0.613 0.675 0.779 0.795 0.696 0.735

2 4.398 0.238 4.264 0.218 4.536 0.258 4.399 0.238

3 1.780 0.320 1.630 0.290 1.932 0.352 1.781 0.321

4 1.601 4.191 1.436 4.108 1.769 4.274 1.602 4.191

5 0.375 2.926 0.350 2.805 0.401 3.047 0.375 2.926

SUM = 8.853 8.411 0.442

Survey from West Bwlch to Summit  (Level JB, Staff GJ, Data recording MP))

1 4.079 0.141 3.956 0.116 4.202 0.166 4.079 0.141

2 4.456 0.247 4.338 0.229 4.575 0.265 4.456 0.247

3 4.864 0.143 4.757 0.129 4.970 0.156 4.864 0.143

4 2.113 0.355 1.940 0.218 2.284 0.493 2.112 0.355

5 2.776 0.134 2.626 0.092 2.928 0.177 2.777 0.134

6 2.203 0.380 2.106 0.340 2.299 0.420 2.203 0.380

7 3.528 2.255 3.384 2.090 3.674 2.418 3.529 2.254

8 1.785 0.676 1.686 0.544 1.883 0.811 1.785 0.677

9 1.848 0.353 1.732 0.320 1.965 0.386 1.848 0.353

10 1.894 0.383 1.735 0.245 2.051 0.527 1.893 0.385

11 3.030 0.782 2.818 0.724 3.239 0.840 3.029 0.782

12 0.876 0.621 0.838 0.584 0.913 0.658 0.876 0.621

SUM = 33.450 6.473 26.978


6) Summary and Conclusions
The summit of Mynydd Ceiswyn is at grid reference SH 77245 13903 and is the southerly of the two grassy bumps about 5m apart.
Of the two bwlchs to the east of Mynydd Ceiswyn, the most easterly one is lower by 0.44m. Its grid reference is SH 77851 14057.
The total ascent from the easterly bwlch to the hill summit is 27.40+/-0.25m.
Mynydd Ceiswyn does not have the required 30m of reascent from all directions to be included in Michael Dewey’s list of hills.
The GPS height measurements in this survey are consistent with the reasacent being under 30m but they incorrectly locate the most easterly bwlch as the lower one.
John Barnard, Graham Jackson and Myrddyn Phillips, 05 November 2007.   
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				Title:-		Survey of Mynydd Ceiswyn

				Instrument:-		Leica NA730 Level								Date:-		11/3/07

				Horizontal Line				Lower Stadia Line				Upper Stadia Line

		Point Number		Backsight BS		Foresight FS		Backsight BS		Foresight FS		Backsight BS		Foresight FS		Mean BS		Mean FS		Height Difference

				metres		metres		metres		metres		metres		metres		metres		metres		metres

		Survey from East Bwlch to West Bwlch  (Level JB, Staff  GJ, Data recording MP)

		1		0.695		0.735		0.613		0.675		0.779		0.795		0.696		0.735

		2		4.398		0.238		4.264		0.218		4.536		0.258		4.399		0.238

		3		1.780		0.320		1.630		0.290		1.932		0.352		1.781		0.321

		4		1.601		4.191		1.436		4.108		1.769		4.274		1.602		4.191

		5		0.375		2.926		0.350		2.805		0.401		3.047		0.375		2.926

														SUM =		8.853		8.411		0.442

		Survey from West Bwlch to Summit  (Level JB, Staff GJ, Data recording MP))

		1		4.079		0.141		3.956		0.116		4.202		0.166		4.079		0.141

		2		4.456		0.247		4.338		0.229		4.575		0.265		4.456		0.247

		3		4.864		0.143		4.757		0.129		4.970		0.156		4.864		0.143

		4		2.113		0.355		1.940		0.218		2.284		0.493		2.112		0.355

		5		2.776		0.134		2.626		0.092		2.928		0.177		2.777		0.134

		6		2.203		0.380		2.106		0.340		2.299		0.420		2.203		0.380

		7		3.528		2.255		3.384		2.090		3.674		2.418		3.529		2.254

		8		1.785		0.676		1.686		0.544		1.883		0.811		1.785		0.677

		9		1.848		0.353		1.732		0.320		1.965		0.386		1.848		0.353

		10		1.894		0.383		1.735		0.245		2.051		0.527		1.893		0.385

		11		3.030		0.782		2.818		0.724		3.239		0.840		3.029		0.782

		12		0.876		0.621		0.838		0.584		0.913		0.658		0.876		0.621

														SUM =		33.450		6.473		26.978
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