
APPENDIX 3 Accuracy comparison of the mental map with the technical sources 

 

Accuracy standards of the comparators 

The accuracy standard of the mental map was established by comparison with two 

science-based comparators viz. the revised Admiralty Chart of 1983 (No. 2163), and the 

side-scan sonar survey of 1996-97.  (A new edition of Chart 2163 was published in 2004, 

but this served purely to transfer the horizontal datum to the GPS standard WGS84 

Datum. No new surveying was carried out.) The first step is to establish the accuracy 

standards of the comparators. 

   

Admiralty Chart No. 2163 (1983)  

The 1835 chart was replaced by Chart No. 2163 which was surveyed in 1981 and 

published in 1983 at a scale of 1:40 000. However, the close inshore areas and the 

embayments in the northwest and southeast corners (Fig. 1 in main text) were not 

resurveyed, so the data for these areas are still those of the 1835 chart. The map has a 

latitude/longitude graticule with positions and shore topography taken from Ordnance 

Survey maps. Depths were acquired by single-beam echo-sounder, and are given in 

metres contoured at 5m intervals. A standard system of abbreviations similar to that used 

on the 1835 chart is used to denote spot samples of substrate type, although in practice 

there is no indication made of rocky bottom.  

    

The critical accuracy standard of a published nautical chart is a combination of the 

accuracy of the source data, and the accuracy of the chart compilation process. Currently 

(2007), with DGPS position-fixing technology, the UK Hydrographic Office (UKHO) 

demands a horizontal positional accuracy of soundings of +/- 2m in water depths <40m. 

During the 1981 survey of Lough Neagh, horizontal survey positions were measured 

using Decca Trisponder (a microwave system) at a scale of 1: 25 000, and tied to 

Ordnance Survey mapping. It is not known if horizontal positioning using trisponder 

achieved the current UKHO accuracy standard. Nevertheless, it was probably very close 

to it, with typical accuracies reported for ‘generic’ trisponder systems of 3-5m, with 

better achievable in good conditions. Smith et al. (1981) quote a precision of 3m for a 

Decca system, while Holdgate et al. (2001), also using a Decca system, quote 1m or less. 

The second component of accuracy, compilation or “print” accuracy, is constrained by 

scale limitations, and is independent of the absolute accuracy of the original depth 

information. The Hydrographic Office has a plotting accuracy standard of 0.3mm at the 

scale of the chart, i.e. +/- 12m on a 1:40 000 chart (M. Burke, UKHO, pers. comm. 2006). 

 In summary, Chart 2163 of Lough Neagh lies at the higher end of the accuracy scale, 

with relative horizontal positional accuracy better than approximately +/- 15m.  

 

Sidescan sonar substrate map 

The locational accuracy of the sidescan sonar data is primarily a function of the technique 

used to establish the x, y coordinates. In this case the latitude-longitude locational fixes 

were generated by a Trimble GeoExplorer GPS unit mounted on the survey vessel. These 

data were not differentially corrected and have a typical horizontal accuracy of c. +/- 

20m. The sidescan towfish was towed at a maximum 10m layback behind the boat. This 

is not likely to be a significant source of error, as it is correctable. Furthermore, the 



resolution of the final sidescan image is a function of many factors including pulse 

specifications, beam spreading, acoustic velocity, lake bed morphology and post-

acquisition processes that can at times decimate original data quality (Quinn et al., 2005). 

Accounting for these factors, the spatial resolution of the printed data (not governed by 

the GPS system) is at worst 0.20m.     

 

Accuracy of the mental map 

There are two aspects of the mental map that can be checked for accuracy against the 

comparators. These are bathymetry and substrate character. As far is bathymetry is 

concerned, the numerical values of spot depths and their horizontal (x,y) positioning 

accuracy can be examined. For substrate, the accuracy of the bottom type description and 

the morphology and relative position of substrate boundaries can be assessed. However, it 

is not a straightforward task to quantify the objective locational accuracy of specific 

features marked on the mental map because it is not georeferenced to a recognised 

Cartesian co-ordinate system such as Irish Grid (used by the Ordnance Surveys in both 

the Republic of Ireland and Northern Ireland), or to the geographic referencing system of 

latitude and longitude.  

  

Bathymetry 

While the primary information carried in the mental map concerns substrate 

characteristics, the map also includes spot depths in feet for selected areas. The 12 

fishermen interviewed in detail, and indeed many others in the 120 who filled in 

questionnaires, had an encyclopaedic knowledge of water depth, and were able to allocate 

spot depths in feet without need to consult notes or indeed seemingly without need for 

reflection.  

    

As would be expected the 1983 Admiralty chart (No. 2163) contains detailed bathymetric 

information, both in individual depth soundings and in its 5m depth isobaths. Fig. A3.1 

displays the results of a semi-quantitative approach to assess the veracity of the 

bathymetric detail (spot depths) in the mental map against the depths recorded in the 

Admiralty Chart. The z-value of the spot depths represented on a portion of the mental 

map (Fig. A3.1a) were converted from feet to metres and the x-y locations of the spot 

depths were estimated using transects to shore features. The converted spot depths were 

subsequently plotted against a 2-dimensional contour plot of the corresponding area of 

Chart No. 2163 (Fig. A3.1b). Given the nature and scale of the probable errors involved 

in this simple comparison exercise, the degree of correspondence between the mental 

map and the Admiralty Chart is striking (‘Chelsea Flat’, ‘Boat House Flat’ and ‘Church 

Flat’ are not considered in this exercise as they do not display a distinct bathymetric 

signature on the Admiralty Chart.)  

 

Substrate 

The Admiralty Chart does contain substrate information, but the detail is quite sparse, 

and the symbols are widely separated. Four basic substrate types are recognised; stones, 

sand, mud and clay. (The latter is found close to the eastern shore, and presumably 

indicates an erosional till bottom to distinguish it from the depositional mud bottom that 

characterises large areas of the central Lough.) The combination of sand and stones 



appears in several places, with one reference to “hard sand”. The lack of detail may 

simply reflect the fact that, over large areas, Lough Neagh demonstrates a largely 

consistent substrate distribution with the deeper bed consisting of mud, with sand 

appearing closer to the shores. Stones are found on the shallower areas called “flats”.  It 

is likely that the needs of navigation, the remit of the survey, did not warrant any more 

detailed sampling or mapping of bottom type.  

 

Figure A3.1. (a) Extract from the mental map of Lough Neagh (Donnelly, 1986) 

illustrating spot depths (in feet) for the series of ‘flats’ located towards the central section 

of the Lough; (b) Black filled circles representing the spot depths (in metres) from the 

mental map plotted against contours (in grey) from Admiralty Chart No. 2163.     

 

 



A more useful comparator with the mental map is the sidescan sonar survey, since 

substrate is the primary focus of interest in both. An extract from the central section of 

the mental map (Fig. A3.2) is used as the baseline to assess the veracity of the substrate 

characteristics of the mental map against the sidescan sonar data. Figs. A3.3 to A3.5 

display the side-scan sonar results for the specific areas highlighted by the black boxes in 

Fig. A3.2. As with the bathymetric analysis, strong correlation between the mental map 

and the results of the sidescan survey is evident.  

 

Figure A3.2. Extract from the mental map of Lough Neagh (Donnelly, 1986) with the 

positions of the sonar data presented in Figures 3.3, 3.4 and 3.5 indicated. 

 

 
    

 

 

The sonar data acquired over the east margin of Donnelly’s Rock (Fig. A3.2) illustrates 

the sharp contact between acoustic facies IV (high backscatter; rocks/stones) and I (low 

backscatter; mud). This geophysical signature strongly correlates with the substrates 

identified by the fishermen of Lough Neagh (Fig. A3.2) in terms of geology and the 

location and shape of the boundary between the mud and rock/stones. In terms of 

substrate type and location, the sonar data extract in Fig. A3.3b exhibits a similar strong 

correlation with the mental map, although in this instance, the shape of the boundary 

between the mud and rock at Church Flat is not as accurately defined in the mental map. 

This apparent lack of detail in the mental map reflects its drafting scale (see first 

paragraph of Discussion) which effectively limits the resolution at which certain features 

can be shown, and does not indicate incomplete knowledge of this part of the Lough bed.     

    

Figs. A3.2 and A3.4 exhibit similar correlation characteristics between the geophysical 

signatures and substrate data for Eglish Flat and Upper Sand respectively. Substrate types 



and facies boundaries identified in the two data sets show remarkable correspondence in 

terms of morphology and geological information. The NNW-SSE orientation and 

ellipsoidal shape of Eglish Flat is unambiguous in the sonar data (Figs. A3.2 and A3.4a), 

whilst the sharp SSW-NNE facies boundary between the mud and rock/stones contact at 

Upper Sand is clearly defined (Figs. A3.2 and A3.4b).  

 

Figure A3.3. Sonographs from (a) the east margin of Donnelly’s Rock and (b) the north 

margin of Church Flat (see Figure A3-2 for relative positions). 

 

 
    

Comparison between the sonar data acquired over Kell’s Flat (Fig. A3.5a) and the 

substrate map (Fig. A3.2) highlights the clear contact between the rock/stone and level 

‘hard’ bottom as defined by the fishermen. Although this boundary is not as clearly 

defined on the side-scan data as the mud/stone boundaries outlined in Figures A3.3 and 

A3.4, it should be noted that the backscatter signatures of the rock/stone and hard bottom 

substrates would be similar in terms of reverberation characteristics. Figures A3.5b and 

A3.5c exhibit strong correlation characteristics between the geophysical signatures and 

substrate data for Anneeter Hard and McDonald’s Hard respectively. Both the substrate 

types and facies boundaries identified in the two data sets again show notable 

correspondence in terms of morphology and bottom type, with both targets characterised 

by high backscatter returns, rough surface texture and the presence of acoustic shadows 

from discrete individual reflectors. 

    



Although the above discussion concentrates on a small central section of the Lough, the 

strong correlation exhibited between the mental map and sonar data is evident throughout 

the Lough.   

 

Figure A3.4. Sonographs from (a) the north margin of Eglish Flat and (b) the south-west 

margin of Upper Sand (see Figure A3-2 for relative positions). 

 

 
 

 

 

 

 

 

 



Figure A3.5 Sonographs from (a) the east margin of Kell’s Flat, (b) the north margin of 

Anneeter Hard and (c) the southern section of McDonald’s Hard (see Figure A3-2 for 

relative positions). 

 

 
 
 


