
MAPPING CHESHIRE'S PONDS 

John Boothby and Andrew P. Hull 

The loss of farmland ponds has created a fragmented pond landscape. In North-west England, the Pond 
Life Project is attempting to restore and renovate this landscape using a consortium of professional 
researchers, local authorities, and voluntary groups. Following the mapping of the ponds and pond-sites, 
we have identified objectively those 'clusters' of ponds most capable of providing an optimal disposition 
of pond-habitat patches. In this process, issues of spatial resolution, scale, contemporaneity of environ
mental information, and effective representation of data are encountered. 

Introduction 
Like other traditional features of the farmed countryside, 
ponds have shown high rates of loss; current evidence 
suggests that, without intervention, their days may be num
bered. The authors are guiding a conuimnity-based 
demonstration project supported by the Life Programme of 
the European Union, the aim of which is to restore, reha
bilitate, and sustain the farmland pond landscape of North 
West England. For the purposes of illustration, this paper 
focuses on a relatively small number of pond sites ( c.5000) 
of the c.17,500 extant in Cheshire [Figure 1]. 

The analysis reported here treats ponds as individual 
geographical objects, in contrast to many other treatments 

-------------------------

( eg Grayson, 1992/3) which rely on counting by grid-tetrad. 
Our approach allows us more objectively to develop a 
strategy for the Project actions, whilst, at the same time . 
addressing the management needs of individual pond sites. 

Connectedness and landscape 'health' 
The project initially seeks to develop a strategic approach 
to identifying those actions and areas mpst suited to suc
cessful intervention. Suitability is defmed not only in terms 
of cost-effectiveness, or in its acceptability to the local 
population, but also in terms of the potential for improving 
the ecological 'health' of the landscape. The core idea 
underlying a healthy pond landscape is an attempt to ensure 
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Figure 1 Wet pond sites in the study area 

John Boothby is Senior Lecturer in Geography, and a member of 
the Pond Life Project, at John Moores University. Andrew HuU 
holds the post of Principal Lecturer in Human Geography at 
Liverpool John Moores University. 
A version of this paper was first given at the Society of Cartogra
phers Summer School at the University of Sheffield on 14th 
September 1995. 

SUC BULLETIN Vol 29 No 1 

ponds are sustained in clusters within a appropriate distance 
of each other, and to minimise the separation of both clus
ters and isolated ponds (Booth by and Hull, 1994 ). The 
underlying goal related to these guidelines is that of a richly 
linked pond landscape, one with a high level of connected
ness. For many pond organisms, especially amphibians 
which have both an aquatic and a terrestrial phase, easy 
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access to and between a number of nearby ponds is impor
tant for success in breeding and in foraging. 

Connectedness is a spatial-analytic measure, based 
upon the direct distance to other similar features, and de
rived by distance-counting procedures (Unwin, I98l): we 
count the number of ponds within a fixed search-radius of 
a given pond, and repeat this for each pond-site in the data 
set. From an ecological point of view, it is necessary to 
acknowledge that no direct account is thus taken of either 
the nature of the intervening terrain, or of the quality of 
individual habitat patches, or, indeed, of the varying ability 
of species to travel over ground of different quality; all of 
these are important (Fry, 1994; Swan & Oldham, 1994; 
Opdam, 1995) but at this exploratory stage of the project 
(and given the large number of ponds) we are exploring 
"quick-and-dirty" solutions in preference to the more so
phisticated but data-intensive variety (Bakker et al, 1995). 
Data for the project are being processed using ARC-INFO 
in which connectedness is easily computed using the 
pointdistance command. 

Measuring connectedness 
The optimum level of pond connectedness for a pond-de
pendent species such as the Great Crested Newt (Triturus 
cristatus) cannot, as yet, be directly ascertained, but clearly 
the local levels of pond density are important. Reports of 
re-colonisations at distances of up to I OOOm exist for some 
amphibian species (Laan and Verboom, 1990) but these 
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may be extreme values. In a locally dense 'pondscape' as 
found in Cheshire, we prefer to adopt more conservative 
values for connectedness, say four or more ponds within 
300m. Whatever the case, high values of connectedness 
signify pond 'clusters' in which the existing species popu
lation can exchange genetic material and in which 
re-colonisation, should it be necessary, remains more likely. 
For ponds, healthy, sustainable landscapes are richly-con
nected landscapes. 

Data issues 
Even the use of a relatively simple connectedness model 
presupposes that the locations of all relevant pond sites are 
known. Is this likely or possible given the resolution inher
ent in the map base? There is evidence (Harley, I979) that, 
in general, ponds shown on OS maps (scale I: I 0,000) must 
have an area of at least 8m2 to be so represented. Fortunately 
for us, although water-bodies smaller than this are numer
ous in natural hydrological systems (Hakanson, I994), the 
pondscapes typically found in England are largely man
made. By virtue of long-standing agricultural use, the 
Cheshire landscape, used extensively for dairying, is rela
tively neat and tidy, with few small ponds identifiable. As 
most ponds were dug for mineral extraction -brick-clay, 
sand-and-gravel, and, most importantly, marl - very small 
ponds would probably not have been excavated because of 
engineering and cost/effort constraints. Nevertheless, in 
I870 Cheshire contained 42,000 ponds of less than 2 hec
tares in area. 
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Figure 2 Overshaded ponds 
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Basic pond data can be derived from map, air-photo
graphic and ground-truthing surveys. From the 1: 10,560 
and 1: 10,000 maps it has been possible to identify compre
hensively the pond-sites of the County, for a series of dates 
between c.1870 and 1995. However, the presence of a pond 
on a map is no guarantee of open water, of unpolluted water, 
or of any of the many 'requirements' of a suitable wet 
habitat for a given species. Some ponds are distinctly tem
porary, fluctuating in level or even drying out seasonally; 
some ponds, perhaps spring fed, may dry out only to reap
pear over the course of a decade. Contemporary information 
ranging from presence/absence to detailed water-qual
ity/species information, can really be gained only from 
ground-truthing. However, aerial photography is of some 
limited value and has been used to derive data for the maps 
in this paper. The information provided from such sources 
is restricted to categorical data such as (i) wet pond; (ii) 
pond screened by trees (about 51% of all ponds in Chesh
ire); and (iii) pond definitely lost to some other, identifiable 
land-use (Boothby and Hull, 1995). But such information 
can be useful in distinguishing broad categories of pond
habitat and in making estimates of the position of a pond 
along its life-cycle to ultimate drying-out. This information 
allows us to make broad assumptions about habitat and to 
use such information in the process of management of the 
pond resource as a totality. And in terms of specific resto
ration and/or rehabilitation actions at a given site, a 
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Figure 3 Connectedness of study area ponds 
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dried-out or 'lost' site will present different problems from 
those found at a wet, but shaded-out site. The latter, for 
example, can be successfully renovated (where appropri
ate) with hand-tools and a small team of volunteers. 

A case study 
The example discussed below relates to the neck of the 
Wirral peninsula, which has had an historically high pond 
density. The tract ofland spans the northern half of Chester 
District and the District ofEllesmere Port & Neston, within 
the county of Cheshire. The county itself contains perhaps 
a half of the North-West region's stock offarm land ponds. 

Figure 1 shows the 1679 pond sites classified from 
aerial photography (1993/4) as 'definitely wet' or 'probably 
wet'. In addition, many other sites exist. but well advanced 
in vegetational succession [Figure 2]. These provide valu
able habitats, but open-water ponds are known to be in 
steady decline, threatened by benign neglect. intensification 
of agriculture, and a host of counter-urban forces (Boothby 
and Hull, 1995). In this respect, Cheshire resembles much 
of the pondscape of North West England. 

We may now use our ideas of connectedness. At a 
search-radius distance of 1 OOOm, an extant wet pond is, on 
average, connected to C = 25.9 (= 26) other wet ponds 
(including self-connection). After appropriate buffering 
operations in ARC-INFO, we were able to map [Figure 3] 
those parts of the study area which are connected to at least 
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Figure 4 Local intervention opportunities 

26 ponds within a search-radius of 1000m. Then using a 
revised search-distance of 300m (C = 3.67 = 4), we may 
again map the area of connected ponds: these are superim
posed upon the area defined by the wider search-radius. The 
resulting picture immediately shows us the areas of greatest 
connectedness (pond clusters), which may also be inter
preted as areas of higher probability of amphibian 
persistence/ survivaV (re-) colonisation. Of course, other 
information is needed to verify these interpretations, but we 
do know that (i) on sample survey evidence (Boothby, Hull, 
et al., 1995) water quality in most of Cheshire's ponds is 
suitable for amphibians, and (ii) that amphibians (frogs; 
toads; newts) are present in about two-thirds of ponds; even 
protected species such as the Great Crested Newt may exist 
in as many as 31% of ponds, an estimate much larger than 
our initial surveys suggested (Boothby, Hull et al., 1995). 

Having generated connectedness information, we may 
use it in to guide strategic conservation actions. Figure 4 
shows, for a small area of our example landscape, that, 
although many ponds have been lost to other land-uses, 
many other sites are overshaded. To increase connectedness 
in this area, actions could be targeted at (i) renovating (and 
perhaps rejuvenating) selected over-shaded sites by appro-
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priate vegetation removal, a fairly inexpensive and straight
forward task; (ii) negotiating with fanners and landowners 
to undertake re-digging of lost ponds or creation of new 
ponds at the lost sites; and (iii) adding new ponds to existing 
pond clusters. The overall intention would be to "re-link" 
the now separated pond landscape. Such remedial actions 
form an integral part of the project, working in co-operation 
with other agencies: currently both the Mersey Basin Trust 
and Cheshire County Council provide grant-aid for some of 
our strategic remedial work. 

Final comment 
It is apparent that the representation of several thousand 
ponds (ultimately perhaps 30-35,000 throughout North
west England) as individual objects contains some 
problems for map representation. However, one principal 
advantage of deriving connectedness measures relating to 
individual ponds lies in our ability to escape the constraints 
of counting (and mapping) natural phenomena against an 
artificial superimposed grid (Openshaw, 1984). But the 
second - and more telling - advantage lies in its ability to 
guide conservation action on the ground, by reference to 
individually recorded pond-sites. 
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