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1) Introduction
Clawdd Mawr (Hill Number 7564, Section 30E, OS 1:50000 Map 125, OS 1:25000 Map 239,
Grid Ref. SJ 062214) is listed as a sub Dewey (a UK hill with less than 30m of drop but
between 500 and 609.6m height) with a drop of 29m in the Database of British and Irish Hills
(DoBIH). The summit area and bwlch are within conifer forest as indicated on OS Maps.
The main purpose of this survey was to determine accurately the drop from summit to bwlch
to determine if this exceeded 30m so that the hill could be reclassified as a Dewey.

2) Equipment used and Conditions for Survey
The survey was carried out using a Leica NA730 Professional Automatic level (X30
telescopic system)/tripod system and a “1m” E-staff extendable to 5m in order to find the
positions of the summit and bwlch.
The absolute heights of the summit and bwlch positions were measured using a Leica Viva
GS15 GNSS receiver. This receiver is a dual-frequency, multi-channel instrument, which
means it is capable of locking on to a maximum of 12 GPS and 8 GLONASS satellites, as
availability dictates, and receiving two signals (at different frequencies) from each of these
satellites. The latter feature reduces inaccuracies that result from atmospheric degradation of
the satellite signals. As a stand-alone instrument, it is capable of giving position and height
to an accuracy of about two metres and five metres respectively. Despite the on-board
features of the GS15 receiver, there are still sources that create residual errors. To obtain
accurate positions and heights, corrections were made to the GNSS (Global Navigation
Satellite System) data via imported RINEX data from Leica SmartNet which were postprocessed using Leica GeoOffice 8.4. Repeated measurements with the Leica Viva GS15
instrument made on the same point yield a height precision of ±0.06m.
Note that small hand-held GPS receivers used for general navigation can only receive up to
12 GPS satellites and each at a single frequency and therefore these instruments have a
poorer positional accuracy of ±8 metres and a height accuracy of no better than ±15 metres.
Some recently produced hand-held GPS Garmin receivers can also receive signals from
GLONASS satellites which greatly improve the speed at which these instruments can achieve
a satellite “fix”.
Conditions were excellent for the survey. The weather was warm, 19 degrees Celsius, with
sunshine and no wind.

3) Character of Hill
Clawdd Mawr lies about 1km ENE from the Marilyn Rhialgwm in the range of hills lying
East of Lake Vrynwy. As shown in the extract below from the Ordnance Survey (Crown
Copyright) 1:25000 scale map, Clawdd Mawr is covered on its northern side with extensive
conifer forest which also covers both the bwlch and summit positions. The summit is marked
with a spot height of 504m. However, it was reported in 2018 that a lot of the forest had been

felled, giving access to both the summit and bwlch, thereby making a survey of this hill
feasible.
As can be seen from the photographs shown in the Appendix of this report, both summit and
bwlch positions are a mess of forest debris created after felling operations. Replanting has
taken place and young trees in both areas are beginning to grow, so in time these areas will be
covered again with trees.

Access to Clawdd Mawr could me made from the minor road that runs in a “west to east”
direction on the southern side of the hill. However, this road is very narrow and we decided it
was not suitable for safe driving. A parallel road on the northern side of the hill provided
easier access. A footpath near some houses leads south onto Clawdd Mawr and there is
parking on the grass verge there for two to three cars. The footpath is a wide forestry track
that first ascends grassland before entering the conifer forest. After about 1.5km the bwlch is
reached which is at the end of the track. The summit is then attained by walking about 350m
in a NE direction alongside the boundary fence.

4) Survey of the Summit Area
As seen from the photographs in the Appendix of this report the terrain at the summit was
complicated by forestry activities. The ground had been formed into parallel lines of “ridges”
and “troughs” when the conifer trees had been planted many years ago. The trees have now
been felled and the stumps left behind, but much of the area was covered with debris from the
felling process. Also, new conifer trees have now been planted on the “ridges” but it was not
clear if new “ridges” had been created for this replanting which would have further disturbed
the ground. The task was to locate the true summit position using the Leica NA730 level and
staff. Fortunately, the summit area was quite small and easy to identify visually, otherwise
the task of finding the summit with level and staff would have been difficult in that terrain!
The summit area is of rectangular shape, being about 25m by 15m and is higher than the
boundary fence to the south by about 4 metres. The “ridges” and “troughs” run in an east to
west direction. A schematic diagram of the area is shown below. Since the troughs were the
least disturbed ground, we concentrated in these areas for the staff placements. As shown in
the diagram, staff readings along adjacent troughs were similar in profile with the highest
points differing by 0.02m. A staff reading was also taken on one of the peaks where the

ground did not seem to have been altered by tree stumps. At this point the readings show the
troughs to be about 0.30m deep.

The Leica GS15 was set up over the point with a staff reading of 0.94m. The short tripod
assembly was used and photographs of the set up and tape reading (0.508m) are shown in the
Appendix. GNSS Data were collected for 60 minutes with an epoch time of 15 seconds. The
data were processed using the 5 nearest Base stations.
The results are given in the table below: System

Easting

Northing

GS15

306253.666 321464.149

Height(m)

504.614

5) Survey of Bwlch Area
The terrain at the bwlch was very similar to the summit and posed the same difficulties as
previously described. A schematic diagram of this area is shown below. At first a visual
inspection of the area indicated that the position of the bwlch may lie in unfeatured ground to
the north of the end of the forestry track. However, a closer inspection along the edge of the
fence showed a shallow gully in the valley to valley direction. If this is followed then the
ground appears to rise and then fall away, quite steeply once a deep gully is reached. As this
route appeared to be the valley to valley direction over the bwlch, systematic staff readings
were taken along this line. Staff readings were also taken at the end of the forestry track and
when comparing these with the readings on the gully line, the ground at the end of the track
was higher and could be ruled out as a candidate for the position of the bwlch. Other staff
readings taken in the vicinity of the gully also confirmed the gully line to be the valley to
valley direction of the bwlch.

The Leica GS15 was set up over the point with a staff reading of 1.47m. The short tripod
assembly was used and photographs of the set up and tape reading (0.665m) are shown in the
Appendix. GNSS Data were collected for 60 minutes with an epoch time of 15 seconds. The
data were processed using the 5 nearest Base stations.
The results are given in the table below: System

Easting

Northing

GS15

305915.919 321533.719

Height(m)

475.880

6) Discussion of Results and Errors
The drop determined from the summit and bwlch measurements is 504.61 – 475.88 = 28.73m.

By far the largest uncertainties in the heights of the bwlch and summit were caused by the
man-made disturbance of the ground due to afforestation. We would estimate these
uncertainties to be ±0.3m. This gives an overall measurement uncertainty for the drop of
± (0.32 + 0.32)1/2 = ±0.4m. However, since the drop was measured to be 28.7m, these large
errors do not have any influence on the conclusion of the survey that the hill remains a sub
Dewey.

7) Summary and Conclusions
The summit of Clawdd Mawr is at grid reference SJ 06253 21464* and is on unfeatured
ground in felled conifer wood. Its height was measured to be 504.6±0.3m.
The bwlch of Clawdd Mawr is at grid reference SJ 05915 21533* and is also on unfeatured
ground in felled conifer woodland. Its height was measured to be 475.9±0.3m.
The ascent from bwlch to summit of Clawdd Mawr is 28.7±0.4m and therefore it remains
a sub Dewey.
*OSGB15 measurements
John Barnard and Graham Jackson, 10 July 2019

Appendix
Summit

Leica GS15 on Summit, looking towards Rhialgwm.

Leica GS15 on summit showing Tape Reading 0.508m,

Bwlch

Leica GS 15 positioned on bwlch looking in hill to hill direction

Leica GS 15 positioned on bwlch looking in valley to valley direction

Tape reading 0.665m for Leica GS15 positioned on bwlch

