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1) Introduction

Moel Meirch (Section 30B, OS 1:50000 Map 115, Grid Ref. SH661503) is given as 607m in height on current OS maps but older maps quote the height as 609m. This hill is included in Michael Dewey’s list of hills and is also a sub Hewitt. As with surveys recently carried out (11 August 2008) for Craig Fach and Mynydd Graig Goch in Snowdonia, this survey was part of our programme to measure carefully hills that could reach 609.6m or 2000 feet. If the modern OS spot height of 607m is correct then there is probably only a small chance that the hill could be 609.6m but the older map data improves the chance.
The equipment we possess (a Leica NA730 Professional Automatic level) is only capable of such a measurement if there is an accurately known datum, such as a trig point, in the vicinity from which to survey.  However, for Moel Meirch there is no such datum to allow a line survey. Therefore the only way to accurately measure the height of the hill is by differential GPS and Leica Geosystems provided the equipment to do this survey.
2) Equipment used and Conditions for Survey 

The equipment used for the survey was a Leica Geosystems 530 GPS receiver. It is a dual-frequency, 24-channel instrument, which means it can lock on to 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 metre.  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 that reduce atmospheric degradation of the signal, nevertheless atmospheric degradation is still a major source of residual error.  In addition to its superior stand-alone performance though, the 530 GPS Receiver also incorporates a real-time-kinematic (RTK) receiver which can be linked via the mobile phone network to a nationwide network of OS/Leica base stations of defined absolute position.  These base stations constantly record their respective apparent positions as measured by GPS and compare the results with their known positions.  The difference is the instantaneous error arising at that time from atmospheric distortion of the GPS signals.  All of these real-time data are constantly fed into a central database to which the 530 GPS Receiver can communicate.  When the link is made the instrument is fed the real-time corrections for base-stations within a 50km radius, which it then applies to its own reading.  Atmospheric distortions over this distance are generally accepted to be the same as those being experienced by the instrument itself.  This procedure further reduces error to about 3cm in position and about 5cm in height.  Lastly, for the most accurate determinations of height and position Ordnance Survey protocol advises that data are collected for two hours and the above described corrections applied to the whole data-set.  When this is done residual error is reduced to about 0.5cm for position and 2cm for height.
Conditions for the survey were excellent as shown in the attached photographs in Appendix. The weather was warm with temperatures of about 20 degrees Celsius and visibility was clear with almost no wind.
3. The Survey
3.1) Character of Hill 

Moel Meirch is a craggy hill within the Snowdon group and lies to the South East of Llyn Gwynant and the A498 road. It is part of a long “north south” ridge starting from near the Pen-y-Gwryd in the north to Moel Druman in the south before the ridge turns south west to go over the shapely hill of Cnicht. There is a track, a little difficult to find lower down just out of the wood, which starts from the corner of the minor road at Hafodydd Brithion (SH636494). This provides an excellent and very interesting route to the hill. The summit area is rocky and the actual highest point is an obvious large rock.

3.2) Survey of Moel Meirch
The Leica 530 GPS Receiver was set up on its staff on the summit, switched on, and a connection made to Leica’s SmartNet system via the modem and internal SIM card. After a few minutes, when the connection had been made the grid reference and height, together with accuracy data were displayed on the unit.  The system was allowed to equilibrate for a few minutes longer before 500 readings were recorded at one second intervals. An instantaneous reading is shown in the attached photograph.
Instantaneous reading from Leica 530
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The mean position and height for the summit from these readings were recorded as:-

	System
	Easting

	Northing
	Height(m)

	SR 530
	266125.27
	350355.27
	608.83


In order to record a definitive result, data should be collected for two hours, after which it is post-processed against base-station data for the same epoch, as described in Section 2.  For these measurements this is unnecessary, as the height figures clearly show that Moel Meirch falls nearly a metre short of 609.6m (2000ft), which is well outside the uncertainty of the measurement.  
The height of Moel Meirch is 608.83 (+/-0.06) m
4) Summary and Conclusions

The summit of Moel Meirch is at grid reference SH 66125  50355 and is the top of a large sloping rock slab.
The height of Moel Meirch is 608.8m, that is, less than 2000ft. (609.6m)
John Barnard and Graham Jackson, 30 September 2008. 
Appendix
Summit of Moel Meirch



   Setting up the survey
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