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1) Introduction

Moel yr Wden is a Dewey that lies just over 1km North of Gallt y Daren (619m) and 5km west of the main Arenig ridge.  Both the 1:50,000 and 1:25,000 maps show a 560m contour, but no 570m contour for the summit. We surveyed this hill on 31 March 2008 because previous surveys had indicated this hill exceeds 570m and therefore this contour should appear on the OS maps. 
In order to measure the height of Moel yr Wden we line surveyed from the 619m spot height on the summit of Gallt y Daren to the summit of Moel yr Wden and obtained a value of 572m. The survey report was submitted to the OS with a covering letter suggesting that the evidence points to the maps requiring a 570m contour on the summit of Moel yr Wden! However, the OS responded saying that their AQLs (Acceptable Quality Levels) for capture of 10m contours is +/-2.5m. This means that Moel yr Wden would have to exceed 572.5m before the OS considered it necessary to alter their maps!
Having acquired a Leica 530GPS, the main purpose of this re-survey was to measure the absolute height of Moel yr Wden and compare the result with that obtained by line surveying from Gallt y Daren. Also, other data measured previously would be re-measured with the GPS in order to draw a comparison of accuracy from the two methods of surveying.
2) Equipment used and Conditions for Survey 

Absolute heights were measured using a Leica Geosystems 530 GPS receiver. It is a dual-frequency, 24-channel instrument, which means it can lock on to a maximum of 24 satellites and receive two signals (at different frequencies) from each of these satellites.  The latter feature reduces inaccuracies that result from atmospheric degradation of the satellite signal.  As a stand-alone instrument it is capable of giving position and height to an accuracy of about one to two metres respectively.  Note that a hand-held GPS receiver can only receive up to 12 satellites and each at a single frequency and therefore it has a poorer positional accuracy of +/-5m and a height accuracy of no better than 10 metres.  Despite the on-board features of the 530 GPS receiver, there are still sources that create residual errors.  To obtain accurate positions and heights, corrections were made to the GPS data via imported RINEX data from the Ordnance Survey.  These data were then post-processed using Leica Geo Office software.

Conditions for the survey were good. The temperature was about 5 degrees Celsius and the winds very light. Visibility was good and the survey was carried out between 11.00 and 16.30hrs.

3) Summary of results from Previous Survey (31 March 2008) 

The ascent from the bwlch to the summit of Gallt y Daren is 81.24m (see comment below)
The ascent from the bwlch to the summit of Moel yr Wden is 34.14m +/-0.05m

Assuming the spot height of Gallt y Daren is 619m, the summit of Moel Yr Wden is 572m.

4) Leica 530 GPS Measurements
The measurements for all the points were carried out in the same way. The GPS was setup supported by a tripod over the point to be measured with an antenna height of 2.000m. Data were collected for 2hours with an epoch time of 5 seconds for the summit of Moel Yr Wden. For the three other points; the bwlch of Moel yr Wden, the summit of Gallt y Darren and the summit of Foel Boeth, the data were collected for 30 minutes.
5) Leica 530 GPS Results
	Position
	Easting

	error(1SD)
	Northing
	error(1SD)
	Height(m)
	error(1SD)

	Moel yr Wden summit
	278012.630
	0.000
	335618.032
	0.003
	572.224
	0.014

	Moel Yr Wden bwlch
	277981.259
	0.001
	335395.884
	0.005
	538.185
	0.014

	Gallt y Daren summit
	277855.080
	0.007
	334467.188
	0.008
	619.417
	0.023

	Foel Boeth summit
	277973.303
	0.003
	334203.943
	0.005
	615.425
	0.024


6) Discussion of Results 
The Leica 530 GPS measured the height of Moel yr Wden as 572.22+/-0.04m. This compares well with the previous line survey from the summit of Gallt y Daren to the summit of Moel yr Wden where we calculated the latter’s height to be 572m. We had hoped that the height might exceed 572.5m when we would have had goon reason to approach the OS again to supply the missing 570m contour on their maps.
From the GPS measurements the ascent from bwlch to summit of Moel yr Wden calculates to be 34.04+/-0.06m. Again we have good agreement with the corresponding line survey where this difference was measured to be 34.14+/-0.05m

The GPS measured summit height of Gallt y Darren was 619.42+/-0.07m and is in total agreement with the OS spot height for this summit of 619m. Very impressive agreement was obtained between the different measurements for the ascent of Gallt y Darren from the bwlch, which were 81.23+/-0.06m for GPS and 81.24+/-0.05m for line surveying.

Foel Boeth had also been line surveyed on a previous occasion (31 March 2008) and its Nuttall status confirmed with 16.75+/-0.5m of ascent from bwlch to summit. However, at that time we did not survey from the Gallt Y Darren spot height to obtain the height of this hill. Although the current OS maps do not mark a spot height, this hill seems to be accepted as 616m high. Our GPS measurement of 615.43+/-0.07m indicates this accepted height should be altered.
7) Summary and Conclusions

The results obtained in this GPS survey are in excellent agreement with the previous line survey.

Moel yr Wden, Foel Boeth and Gallt y Darren have heights of 572.22+/-0.04m, 615.43+/-0.07m and 619.42+/-0.07m respectively.
John Barnard, Graham Jackson and Myrddyn Phillips, 10 February 2009.   
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