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i : SUMMARY

The project has been concerned with two mzin groups of objectives, the
first concerned with the composition and distribution of the principal
native woodlands in Scotland; and the second with the rates of change

as determined by comparison with the Forestry Commission census of 1G47.

The first objectives were answered by a2 low detail survey of sites and
has successfully determined the major patterns. The second group of
ocjectives has posed major difficulties as the same data have been
used as a pasic for comparison. In the original formulation of the
project, it was not the intention to make a detailed comparison with
past surveys. Interest in comparisons has increased in the course of
the project. However, the principal features of difference have
emerged and the basis has been laid whereby more extensive and detailed

comparisons can de made.

The survey involved initially a search of the 7th Series 1:63,360 Ordnance
Survey maps for all woods over 5 ha marxed with deciduous woodland symbools.
These sites were then used as a basis for ground survey involving visual
estimates of the species composition of the canopy. Checks wére made of
the accuracy of these estimates that confirmed that they were sufficiently

reliable for such a general survey.

These data enabled the principal patterns of woods and their species
composition to be defined throughout Scotland. They were also analysed
to determine the principal combinatioﬁs of species canopy composition,
The use of these groups as strata for a subsequent ground flora survey

is discussed and related to the availability of existent data.

The information from the field survey is stored in a computer data bank
the flexibility of which is demonstrated by its application to data listing,

data summary, data interrogation and mapping.

The assessment of change in Scottish deciduous woodland cover is discussed
in relation to the use of Ordnance Survey maps and a comparison made with

the 1947 Forestry Commission census of woodlands.



Detailed studies of the counties of Selxirk and Nairn have been undertaken.
vThese include a simulated survey of 1347 woods using the original rorestry
Commission data and an assessment of the accuracy of the 1977 survey using
the 23" 0S map. Results indicate that the 1947 county summary results
overestimate the area of deciduous woods (in woods of over 5 ha) whereas

the same figure is underestimated by the 1977 survey. Taking these sources
of error into account, a provisional estimate of the decline in deciduous

<

wocdlands over the past 30 years is 39%.



1. Introduction

1.1 Contract history

1.1.1

The contract started on 1 April 197€ with the following objectives,

dated 25 May 1976.

To estimate the quantity of broadleaf woodland in Scotland, with

particular reference to semi-natural types.

To classify these woodlands into ecological groups tased on vegetation,
site factors and climate; to descrite, estimate the quantity and

demonstrate the distribution of each ecological type.

To relate this classification to the composition and structure of the
tree and shrut strata; to descrite, estimate the quantity and

demonstrate the distribution of each stand type.

To determine the broad directions and rates of change in each of the

above features.

These objectives should be achieved in such a way that:

(a)

(b)

(e)

(d)

(e)

1.1.2

the classifications can be used independently by regional staff in

regional survey:

the information is stored in a manner which permits recall in different
ways and for various purposes, and which permits later survey data to

be incorporated;

the information is presented in map form, whenever practicable;

-

NCC staff can contribute and assist in the field survey and evaluation

of other sources of information;

the data gathered can form a baseline for quantifying any future
changes.

However, at an early stage in the project, it became apparent that the

existing information availazle from files or staff experience would
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not provide standardized information on the canopy composition of the
woods, as had been hoped, although there was widespread knowledge

of a qualitative <type. The position was further complicated by the
departure of J. E, A, Procter from ITE, with a subsequent delay in
the trainins of new staff. An additional factor was the dispersed
nature of many of the residual woods from the early survey work.

The first stage in the modification of the original plan was made

in Decemver 1976 when new objectives were defined as follows:-
Quantity: +to estimate the extent and species composition of the
deciduous woodlands of Scotland, including those with some admixture

of conifers.

Distribution: to determine the distribution of these woodlands in

Scotland by species and by regions in relation to administrative

boundaries.

Change: to compare the extent of these woodlands at the present time

with figures available from the 1947 and 1965 censuses.

Classification: to carry out intensive surveys of representative sites

in order to provide data on floristic composition and, by analysis of

these data, an ecological classification.

Extent: to determine the distribution and extent of the types provided

by the classification and to relate these to ecological factors.

Report: to report the findings so that they can be used readily by
Regional staff, with clear descriptions of types and maps of their

distribution.

It bedame progressively apparent that the detailed survey of
individual sites needed careful appraisal, nol only because of
the current state of survey data already‘collected-using the
standard 200 mg plots, but alsc because of duplication with the
National Vegetation Classification. The most recent statement

is given in new objectives produced on 11 January 1979, which were

as follows:~
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The contract started on 1 April 1570. During 1978-79, the aim

will te to complete the broad survey of all broadleaf woodlands,
to make comparisons at a general level with the situation in 1947
to place this information in a datz bank for NCC use; to test
the accuracy of the comparisons with 1947 by more detailed
comparisons of selected areas; and to report the findings by

31 liarch 1979".

The present report follows the outline discussed in the Jjoint meeting
cetween ITE and NCC in November 1978. Modifications were made in

the data presentation following the suggestions made‘at that meeting.
In particular, the analysis of different types of woodland based on

the canopy estimates proposed at that meeting has been followed up
uczcessfully. The current report states the stage reached in the

project and should form the pasis for discussion of any future contract.
In view of the need for further research, some proposals for @urther

developments have been included in section 7.2 and may broadly be

included under tmo0 headings:

i) Further detailed comparisons with the 1947 census, and other
methods of comparing the rate of change.
"ii1) Discussions of the various options for carrying out a detailed

survey of ground vegetation,

J. E. A, Procter carried out the majority of work in the first
yeaf of the project. R. C.-Munro subsequently carried out the'
remaining field work and the acquisition of the vasic data.

T, W, Parr set up the data bank and is responsible for the sections

‘ on tnat topic and the assessment of change.

2, Methods

2.1 Map and field procedures -

2.1.1

A search of the 7th series 1:63360 maps had been initiated before the
start of the project. This series had been selected as the most
recent set of maps on which woods are marked with broad leaf

or conifer tree symbols. A lower limit of 5 ha was set in the

initizl project plan, approximately as the smallest wood to

sy



2.1.2
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contain a btroadleaf tree symool. Some woods larzer than 5 ha
were so0 narrow that they could not accommodate a tree symbol and

subsequently posed prozlems, as discussed in section 5.

In the subsequent znalysis of the data, it was found that different
rules had teen followed in the inclusion of woods under 5 ha in

the initial survey carried out tefore the contract started, and

in the later series. In the latier case, some woods under

5 ha were included and were therefore surveyed. The results from

these woods are listed in Appendix 10.

Mixed stands were included, as there was no way of estimating the
composition of the mixture. A decision was made to include policy
woods, as any division between them and shelterbelts would have ‘
been arbitrzry. Any or all of these categories may contain any
ratio of natural to wholly planted woodland. The problems of
coordination between the different series of maps are considerable

and are discussed in section 5.

The old county name, the new district naze, and the new region were
also recorded for each wood. In addition, the highest and lowest
altitudes of the wood were taken from the OS maps. The solid
geology was also recorded - if the wood crossed more than one type,
then both were noted. The grid reference was taken from as near
the centre of the wood as possible, or in the centre of a group of
linked blocks. The name taken was, either the name given on the
wood, or the nearest appropriate name on the map. Wood names
often give rise to confusion, not only with different maps but also

because of different names in local usage as opposed to those on the

maps.

The list of names has been circulated to appropriate NCC staff
and it 1s hoped thalt differences of nomemclature and spelling
have been sorted out. The data were punched in the standard
format explained in section 3, where the data bank is described.

The field reconnaissance survey was designed to answer the following

two questlons about each wood:

(a) Does it exist? (i.e. is the wood marked on the map a broadleaf
wood, has it Leen removed from this catezory, or is its area and

e onizuration the same as maried on the map?)



(o) 1If so, what is the percentaze composition of its canopy, by

species?

In 1976, 926 woods were inspected t7 J, Z. A, Procter, mainly in
the west and north of Scotland., In 1977, 3 teams under the
supervision of R, C, lMunro surveyed a further 1313 woods, and,

in 1978, the remainder, 396 woods, were completed. The rate of
survey varied widely according to the dezgree of isolation of the
woods, the density and the condition of the roads, but in general

10-17 woods were surveyed per day.

In assessing canopy percentage, an attempt was made to visualise

an aerial view of the wood. Only those species actually forming
part of the canopy were recorded. Thus, all individuals of dominant
species such as oak were recorded, dbut understorey species such as
hazel were recorded only when they formed part of the canopy.

Any other procedure would either have resulted in totals exceeding -
100#, which would therefore include non~cz2nopy cover estimates, and
it would have seen difficult to devise consistent methods for the

wnole surveyr.

Species percentages were recorded as follows. First, a species~list
was compiled for the wood, then percentazes were allocated, starting
at the lower end (1% representinz 1Z or less) and working upwards.

Finally, the resulting list was compared with the wood as a whole, and
any adjustments made. This procedure accdunts for some apparently

unlikely percentages e.g. birch 89 or oak 73.

Gaps in the canopy were ignored if they were scattered uniformly
through the wood (i.e. the wood had an opexn canopy), when the
extent of such gaps exceeded about 50% the 'wood' was regarded
as_no longer in the category of woodland and was deleted from the
record (i.e. marked "delete"). Gaps which were not uniformly
scattered through the wood (i.e. patches of closed-canopy woodland
separated by large open areas) were almost always mapped as such
by the O0S. In a few other cases, a small adjustment to the area

was made during field work.



In cases wnere -a wood had veen recently underplanted with conifers,
either after felling, or through an existing open broadleaved stand,
it was maried 'delete", even though, at the moment of inspection, the
residual broadleaved trees may have formed the bulk of the canopy.
Similarly, woods wnich were actually in the process of being felled,

1 11t
were marked 'delete'.

Exotiecs In many woods, many of the trees are planted.. Some of these

. .

are native 3ritish species (or widely naturalized, e.g. sycamore) which
do not now grow as natives in the area concerned. Planted species
which have Teen recorded separately are veech, limes, Scots pine and
sycamore. Other exotics, mainly nut not exclusively conifers, were

recorded +tozether. ' .

Mixed stands When the canopy contains up to 50 per cent exotiecs, it

is recordead in detail. When exotics occupy more than 50 per cent of
the canopy, the wood is mariked "delete", except in a very few cases.
vhere there was held to be z local justification for retaininzg tae
wood in the rescord. In cases wnere conifers and broadleaved Ltrees
formed coherent blocks, the conifer areas were marked "delete" and

the broadlezf areas treated as separate woods.

Woods seen during field survey, but not marked on the 0OS map, were
recorded. Obviously, there remain areas of country which have not
been searched in this way, and there probably remains a small residuum
of woods which have not been detected. woods marked on 0S maps, but

without any tree symbol, were inspected during the survey and recorded

if appropriate.

Most of the woods containing less than 507 broadleaved trees had been
underplanted, but a few had =Teen eliminated and replaced by
agrihulture. A fevi were so cut-over and divided vy house plots

or caravan sites that they could no longer tve regarded as open ground
(with scattered moritund trees). The reasons for deletions of woods

are discussed in section 3.

. " . !
Woods originally recorded as "not seen" were mainly those regarded
as inaccessible, within the resources of time and transport available.
A1l the woods, with only four exceptions (given in Appendiz 11), have

ween sulseguently survered.

)
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Tre field survey thus resulted in a series of modifications to the
orizinal data tank e:tracted from the CS5 maps. Tt must ce borne

in mind that the revision dates of the 0S maps from 1954 to 1967
(more than half before 1957 ) and the sources of the revision data

are not known. Therefore, the 0S maps do not themselves constitute
2 'vase-line'. They are merely a convenient cartozraphical starting

point for the data bank compilation.

Tne following are the main classes of information not collected by the

present reconnaissance survey.
1. Woods smaller than 5 ha (but see above).

2. Riverine znd gully strips and patches which cannot be mapped as
distinect woods, but which, if Jjoined, would be considered as sites

over 5 ha, The problems of site definition are discussed below.

3. Scrup wnieh is not coloured sreen on 0S maps. (The meanings of
the terms 'wood', 'scrub', 'tree' are not well-defined, In
particular, the Forestry Commission employs a more rigorous usage
than the NCC. A consistent and uniform approach has been adopted
for this survey. In general, this has been incluéive rather than
exclusive, on the principle that it is easier to reject data once

collected than to make supplementary data collections).
4, Status (age, regeneration, successional relationships).
5. Woody species not forming part of the canopy.

Thne acove description of the field procedure is essentially that
provided by J, E. A, Proctor following his initial field season
and it has been followed as carefully as possible. Continual
checks have been made between observers to ensure that, as far

as possible, the data are consistent. Checking was done mainly by
the separate members of a team makinz independent estimates and
comparing results. In addition to the two intermal checks on

the accuracy of the estimates, discussed in section 2,2.7, more

general checks were made.
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First, in the Dumfries and Galloway region, a broad survey of
wocdlands has Dbeen carried out by NCC, using similar methods

to that used in the current survey.' & close correspondence

of the results was found, with few differences in the selection
of woods when the same criteria were used. Difficulties were
also encountered in some additionzal swurveys carried out in the
north-east rezion, due primarily to the dissected nature of the

woods considered.,

In addition, spot checks have been made in the field using the
data bank information and have been found to be reliable. A
critical factor is the selection of the boundaries used in the
original assessments, and these have bteen circulated to NCC staff
for verification. Finally, circulation of the basic data tank
to NCC staff for checking the names of the woods should also have

helped to remove any remaining discrepancies.

The first intermzl check carried out was to compare the visual
estimates of canopy composition with previous basal area measurements,
The results from this comparison are given in Table 1. There is
good general agreement between the figures, with all the leading
species being adequately estimated in each of the sites. Several
conclusions can nowever ve drawn in relation to the likely further

findings in a more detailed study:-

i) Boundaries need to be closely defined for precise comparison.
Tn Glan Nant, the boundaries were found not to compare sufficiently
closely for a valid comparison to be made. In the present table,
the differences between the amount of virch estimated in Garroch

Wood, could well be accounted for by this lack of definition.

Difficulties are present when hazel is ceing estimated i.e.

e
[
o

when does it become a canopy species?  However, it usually
occurs as a low proportion of the basal area in mixed sites,

whilst it only exists as a canopy species in limited areas.

iii) Basal area estimates can ve misleading in terms of the canopy
as, in some woods, the major tree species also occur as
understorey species e.g. bireh, This feature probably

accounts for the discrepancy in the alder estimates for Glasdrum.



Table 1. Comparison of visual estimates of canopy ccmposition made
during the survey, with measurements of basal area recorded
independently. S.W.S. = Scottish Woodland Survey. B.A. = Basal
area reasurement. :

Wood of Cree Garroch Wood Glasdrunm Arriundle
SJW.E. Z.A. S.W.S. B.A. S.W.S. B.A. S.W.S. B.A.
Oak 50 63 Ls Lo 30 20 75 80
Birch 30 27 25 6 30 31 : 13 12
Hazel 1 L - - 3 3 - -
Ash 10 1 5 4 30 31 - -
Exotics € ~ 10 16 - - 12 -
Willow 1 - 1 1 - - - -
Alder 1 | 1 2 1 2 9 ) - -
Wych elm - - L4 8 5 1 - -
Sycamore - - 2 1k - - - -
Pine - - 1 10 - - - -
Others | - - - - - - - 8

Data for Wood of Cree, Glasdrum and Arriundle provided by J. M. Sykes and A. D. Horrill.

Data for Garroch %ood from the Hational Woodlands Survey.



Table 2.

Sycamore
Elm
Beech
Ash
Exotics
Lime
Scots pine
Oak
Willow
Alder
Hazel
Rowan
Birch

Others

Examples of different estimates of canopy composition by three teams of observers

for five different woods.

12 6 10 20
3 1 6 10
- 6 10 7
- - - 7
3 15 10 8

5 66 60 -
- - - 3

TWO

48

10

62

12

12
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THREE
12

48
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15
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FOUR

18

10
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FIVE
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.28

Al
[




[¢9)

2.1,

2,1.9

t
~—

vnere there are complex topographical variations in a wood, it

Fe

seemns likely that estimates, particularly of the minor species,

are lilkel; to Te difficult to make.,

v) here the species cormposition is simple, as in Arriundle, then

the two estimates are consistent.

Tne second internal check was made by a comparison of three teams'
estimates of the canopy composition of 10 woods on the same day.

The results are shown'in Table 2,

The table gives only five woods since the data are repetitive and the
principles are adequately shown. Detailed statistical comparisons
seem unnecessary as the figures speakX for themselves. The

important backzround to these comparisons lies in the overall
o-jective of the project which was to obtain a broad assessment

of the canopr composition, rather than a greatly detailed

inventory. Within the limits of the present project, these data

support the va2lidity of the recordinzg method.

Tne figures have similar degrees of variation to those oﬁtained
above and it is difficult to gain an absolute estimate of the

desree of accuracy since there is no final measure of the "right"
figure. Although the estimates for woods with a low number of
species are very close in their percentase estimates, they differ.
widely in relative terms when compared directly. At the other
extreme, although the dominant species have larger overall percentage
differences between them, the figures as proportions of the entire

wood are closely comparable.

rilder and oak are sometimes difficult to distinguish, but some of
the minor species are also difficult to tell from a distance, as
also is the decision as to whether they contribute to the canopy.
Further detailed surveys of the sites could be carried out, but
the fizures seem to be adequately consistent for the purpose of
the present study. As has been mentioned above, oﬁher problems
concerned with boundary definition and the identification of

the woods from the original maps seem much more likely to be the
major sources of discrepancies, rather than the actual estimation

of %he canop; composition, Tn zddition, four sites were visited
N " L
in tve test survey and all mar:zel as delete .



3. The data bank

3,1 Tistinz and presentation of the data

3.1.2

411 the relevant information from the surver is stored in z cozputer
data bank. The data are available on both paper tape and disec files
in z manner enasling easy access to information, ease of “ata mevision

n

[oN

"

flexibility with rezard to analisis and interrozation.

The format of the data bank is showm in Appendices 1 and 2, For

each wood included in the survey, the Tank includes information oh:

County

district

top and bottom altitude
solid geology

wood classification
grid referencs

wood name

wood area

species list or reason for deletion

All the information contained in the data rank is given in Appendices 3
to 11 inclusive, The maps and tartles are put at the end of the

section to enable the easier reading of the text,

Appendix 3 summarises the data for each of the 53 Scottish districts
in three tables. The first is a general sumary table showinsg the
number and area of existing and deleted woods in each district. This
table, reproduced as Table 3 in this report, shows that a total of
3188 woods included in the survey 752 (2kZ) were found to te deleted.
The remaining 2436 eristing woods cover an area of 61,E€Lk hectares, or
just under 1¢ of the land area of Scotland, The distrioution paiiern
of the existing woods is shown in Fiz. 1. The principal mountain
massifs in Scotland stand out clearly as arcas where woodlands are
absent. Otherwise the patterns reflect local conditions and can be

related to specific areas of known high concentrations, such as south

Argyll and Perthshire.
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Table3 Summary of 1977 survey data for Scotti h Districts. Areas in hectares.
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The second table of Appendix 3 shows the total area of each canopy
species within each district. The third table (reproduced as
Tacle %) zives the canopy composition as a percentage of the total
for each distriect. In Scotland as a whole, 45% of the deciduous
w00ds are made up of birch, with the next most abundant species
teing oak (12%). Generally speakinz, virch is relatively more
azundant in the hizghland districts, and decreases in abundance as
ozkx and policy wood species such as oeech, elm and sycamore increase

in the lowland aress.

Appendix 4 summarises the data for the. 2 Scottish regions. Tables

as in Appendix 3.

Appendix 5 summarises the data for 31 Scottish counties. Tables as
in Appendix 3, with 2 additional species surmary tables calculated on

the basis of principal species (section 5.2.5).

ippendix & and Appendix 7 give the distribution maps for species and

woodland trypes. These are discussed in section 5.

The distribution maps, as illustrated by Fig. 1, are examples of

the way in which computer produced maps of this type can‘be used.
Their strength is that a rapid display of data is possible and their
use is primarily exploratory in that the quality of map produced is
low. Larze sets of data can be held and processed rapidly to
demonstrate particular features of the data. The maps can be
produced to any convenient scale, suzject to the constraint of
computer paper size. vThe scale used in the current series of

maps corresponds to the 1:2,000,000 scale used in the Oxford Atlas
of Britain and Northern Ireland. Outlines from this atlas could

be used as a frame of reference for the computer maps, either to
imdrove resolution or to overlay partlcular environmental patterns
such as altitude or rainfall. At a later staze, the computer maps
described here can be used as the basis for obtaining higher quality
maps, such as those produced by the Experimental Cartography Unit.
Both types of map are derived by a similar computer compatible

procedure.

The computer maps show either the number of area of woods at a

ticualsr Dl=zce. “here numuoers exceed 2, the data are rescaled

ar

s

I3



3.1.4

3.1.5

from 1 to 9 and a conversion key printed at the base of the map.

All the maps in this report snow the numoder of woods in a rectangular

area of the dirensions
is possible to produce
put zonstraints on the

of Scotland as a whole

stated in the key (usually 5 km x 8 xm)., It
maps for grid squares (e.g. 10 km squares),
size of typeface means thalt the shape

would then have to be distorted.

Appendix 8 is a print-out of all the ezistinz woods over 5 hectares

included in the data pank, The format of the printout is not th

same as that used in the data bank itself, but is designed to

facilitate reference.

The d=ta are printed out district by district, with woods arranzed

within each dis*trict by zrid sgquares. Woods in the most north-

westerly 10 km zrid square are listed first, Fach district contains

two listings of the woods. The first (Table 5) gives the wood name,

grid reference, wood class (see section 4.}), wood area and a sp=cies

list ziven in ths following order:

SY = sycamore, 3= = beech, EL = elm, LT = lime, AS = ash,
J b4 ;]

n

HA
BL
HZ

]

I

hawthorn, EX = exotics, 0A = oak, WH = whitebeam, CH = cherry,
blackthorn, SP = scots pine, AL ¥ alder, HY = holly,

hazel, BI = birch, AP = aspen, RO = rowan, WI = willow.

The species are ordered according to the analysis of their ecological

affinities (section 4.,3.2), In this way, the patterns of species

composition are more easily understood and the balance of woods In

a particular district becomes clearer. Typical woods may therefore

be picked out and an ecological interpretation of the data improved.

An example of such a printout is given in Table 5. Here, the

policy woods stand out clearly from the remainder of the sample

in whi>h birech is the dominant native species,

The second listinz in Appendix 8 contains the remainder of the

information on each wood, including the geoclogical and altitudinsl

data.

3

Appendix Q@ is a printout of all the deleted woods, organised in the

same manner as Appendix 8. In addition to information on area, grid



77 survey data showing average species composition of each district
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Table 5. Example of listing of data bank information showing percentage canopy compositi.
sample of woods. Species codes and format as explained in g.:.q.
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reference, geology and altitude, 2 code number representing the reason

]

or deletion is included. This code numcer is discussed in more

detail in section 5.1.5.

Aopendix 10 is a listing of small woods. During the course of the
- survey, 5€2 woods of area less than 5 ha were included (section 2.1,1).

These are listed in this Appendix in 2 format identical to Appendix 8.

Lppendix 10 also contains a distritution map and summary tables of

these small woods.
Appendix 11. Four woods were unsurveyed due to the inaccessibility
of the sites. These woods have not been included in any of the

printouts or tables given above, but are listed in this Appendix.

3.3 Interrogation of data bank

3.3.1 The data bank can be interrogated in order to answer specific questions
of an ecological or distributional nature. Thus it is possible to

find and printout details of woods in or at:

i) Any specified county, region or district
ii) Any range of altitudes
iii) Any range of wood area
iv) Any species composition
v) Any wood in which a particular species is dominant
vi) Any geological type
vii) Any woodland class

viii) Any combination of the above characters.

The interrogation of the data can te combined with the map
plettinz procedure in order to display the number and area

of any particular wood type. Examples of this plotting are
given in section 4, where the distriovutions of woodland classes
and dominant species is discussed. One further example will be
given here in order to illustrate how the data interrogation

system can be used.



3.3.2

Exemple of data interrogation: what is the distribution of
woods occurring at an altitude of over 1000 ft and which of
these woods contains less than 3% btirch? TFigure 2 shows
that the high altitude woods are distriouted mainly around

the margins of the hizh mountain blocks of the Cairnzorms,
Monadliaths, Mamores and western Highlands, with an outlying
2lock in the Lammermuir Hills. Fig. 3 shows which of these
woods contain less than 50+ tirch. Tne distribution pattern
is sgimilar to, but more restricted than, that shown in Fig. 2,
as species other than birch are less tolerant of high altitude
conditions. For example there are few woods of this type in
the Cairngorms area since the conditions are suitable for few
species other than birch. In west Perthnshire, however, the
more varied geclogical conditions enable more species to become

consequently more of the hish altitude woods

(o8

established, zn
have less than 5C7 virch. A wide ranze of such questions can

be put singly or in combination,

4,1 General introduction

4,1.1 The vegetation ecology of Scotland has been described in many

of general publications which are largely based on personal
interpretations of available data. However in ITE Project 424,
the UK Ecological Survey, a systematic approach has been adopted
which enables standardised comparisons to be made from a consistent

data base and enables the affinities of Scotland to be assessed on

nationally.

Data were recorded for a wide range of environmental features
from 1228 1 km sguares on a 135 x 15 km grid throughout the UK,
By analyses, these data were divided into 32 types of square,
termed land classes, and provided a key enabling é further
hooo sguares to be wssigred to their appropriate class. The
distribution of these land classes and their proportional

occurrence within regions, enables comparisons to be drawn
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Prcoportions of groups of the land classes, defined by t?
Survey, in Scotland as corpzred with 3ritain =3 a whole.
to the centres of the distribution patterns).

% in Scotland
Land classes 1-%4
( English easterrn lcwlands) less than 13
Land classes 5-C
( South ond westarn coasis) C.ox
Land classes 9-1Z2
( Enzglish midiards) 4,57
Land classes 13-156
( English northern lowlands) 2C.2%
Land classes 17-ZC
( Marginal uplands) 38.25
Land classes 21-2k4
( Principal mountain areas) 87.6
Land classes 25-28
( Scottish lewlanis) 75.2%

~

Land classes 29-322
( Horthwestern coasts and islands) 95.87%
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vetween the affinities of the regions concerned. At the

Q

arrent stage of the project data are being processed to
Zefine the land classes in terms of their ovefall ecology.
Howevér, sufficient information is already available to show
that there are high correlations between the classification

and tiological features such as acreages of crops and bird

[on

istrizution patterns.

Tor the present purpose it seems unnecessary to consider the full
ranze of 32 land classes and these are therefore reduced in the
next section to eight groups of 4 classes each in orde r to define

the patterns in broad terms.,

Within the data recorded for the whole of the UK 2240 squares
were from Scotland and the land classes to which they were
assigned in comparison with the whole of the UK are given in
Table 6. 2 brief summary of each group of land classes in
terms of distribution and ecological characteristies is given

zelow.

Z2nd classes 1-4

These land classes are characterised by being almost flat and with
a markedly continential type of climate, The land use is dominated
by intensive agriculture, particularly cereals. Very few squares

fall within this land class in Scotland.

Tand classes 5-3

Thnese land classes are widely represented in south-west England and
have a gzently rolling topography with a mild, moist oceanic climate.
The land use is mixed with some cereals but mainly grass, with small
fields, hedzes and copses. A small proportion of squares in south
west Scotland fall within this group of land classes and confirm the
frequently observed similarity between south west Scotland and the

south west of England.

Tand classes 9-12

hern equivalent of 1-% and have a

H
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~ore restricted clirate for rowth. The land is less uniformly



zood for crops and so that the land use is not exclusively
cevoted to cereals, with more pasture althougn cereals still
predorninate in most areas. The flat lands of the Solway Plain
and some of the land to the south of Edinburgh fall within this

catezory. Few woodlands are present.

Tand classes 13-16

iuch of the southern lowlands of Scotland fall within this group

of classes, which are mainly rather flat but which, because of the
more variable conditions both in climate and soil, have an increasing
area devoted to pasture and grass mainly leys. Woodlands with

pronounced lowland affinities are guite freqﬁent.

Tand classes 17-20

These land classes contain the more rounded uplands around the margins
of the higher mountains, but also oceur to tne west and south of
Scotland where lower hills are present in their owm right. Whilst
there n=zs Teen land improvement a2t lower levels, much of the ground

is rough grazing. The exposure and altitude ensure thatthere are

few woodlands within these classes.

.Land classes 21-24

These classes contain the higher mountain areas in Scotland and are
rmainly present in the highlands, although there is some representation
in the southern uplands. The majority of the land is unenclosed,

with a restricted environment for zgrowth. Few woodlands are present
and those that occur invariably represent ecological extremes. These
land classes are usually Scottish but others occur in northern Englénd,

mainly in the Lake District and Pennines.

Land classes 25-28

The northern lowlands of Scotland are a mixture of good arable land
and poor soils due to variation in local conditions. These classes

are therefore very variable, with elements from a wide range of
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4,1.4%

conditions, from arable and leys, to moorland under the poorer
conditions, Joodlands are quite widespread and are also often

variable toth in canopy composition and general conditions.

Land classes 23-32

These classes are found almost exclusively in Scotland and represent

the extremely variactle ecolozical conditions of the western and northern
coasts. Whilst there is some zood grazing and a little arazle lang,
the majority of the land is open moorland. The land forms vary

from the low relief of Shetland to the more ruzged scenery of
Ardnamurchan. The woodlands are confined to the more sheltered

areas and are dominated by the degree of exposure as well as the

ground conditiorns.

The above summary emphasises the overall environmental trend in Scotland
from the southern lowlands at the border with England, to the high
mountaiﬁs of the north on the one hand and the exposed western coasts

on the other. As will be seen later in section 4.3, this trend is
closely followed by the patterns of cznopy composition established

in the survey. A further cormment is the high proportion of mountainous
land classes in Scotland and their high contribution to this type of
land in Britain, In addition, a major feature is the extremely

varied nature of the south-western area of Scotland i.e., the Strathclyde
and Dumfries and Galloway regions, as opposed to elsewhere in Scotlahd,
as this area has a mixture of southern lowland classes as well as a

representative of the exclusively Scottish types.

In the national woodlands survey (Bunce and Shaw 1972) the analysis
of floristic data showed a trend from upland to lowland similar to
that established for the land classification, further emphasizing

the significance of this_pattern in Scotland.

Taken in a 3ritish context, it seems likely that in This survey,
although the ranze of variation was covered in Scotland, there is
inadequate definition of types, since the proportion of woodland
cover in Scotland to the rest of 3ritain is low and the number of
sites covered was therefore small, Furthermore, because of the
geological complexity, particularly in the west, when combined with
the nigh rainfall, the ground conditions in Scottish woodlands are

ariable,

A
<
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Therefore, following a parallel course to the stratezy followed
in the work on the Native Pinewocods, a more detailed analysis
of Scottish woodland vezetation would produce a classification
defining the types present in relation to Scottish conditions,

and hence likely to be particularly useful in a Scottish context.

4,2 3Species distributions

4,2.,1

k2,2

The relationships petween the various species included in the
canopy‘survey contain much ecological information.  Some

species, notably birch, occur over a wide range of environmental
conditions and the factors affecting its distribution in the far
north=-west differ from those in the southern lowlands. The
affinities tetween the species are studied in the next section

and help to separate these influences = it is notable, for example,
that, whilst birch occurs widely throughout Scottish woodlands,

it tends to ozcur in pure stands only in the northern lowlands

out in upland situations in the south. 3irech also has differeni

associates in the different are=zs.

In the present section, the background to the analyses will be
set by comparing the distribution of the species. The method
used to derive the maps is given in section 3.1 and a complete
copy of all the species districutions given in Appendix 6. In

the present section, the maps of the major species are given,

together with some examples of the less important species, but a
brief discussion of all the species is included. Two maps of
each species were produced - where the species was dominant and

where it was merely recorded as contributing to the canopy.

The species are discussed in the order in which they appear

in the Data Bank, dérived from their affinities as determined

in the next section.

In general terms, the species distribution patterns are distinct.

The following notes highlight various points:—

Sycamore: (Figs 4 ang 5). Occurs as a dominant mainly in the central
valley, out is widely present in the lowlands elsevhere except in the

nortn=-west,. Tt is absent from mountainous arezs.
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3eech: (Figs € and 7)., Very similar to sycamore, except that it
extends further as a dominant. The distridbution of these species
follows closely the pattern showed -y the land classes 25-28 discussed

in the previous sections.

Elm: (Fizs 8 and 9). As a dominant, elm is restricted to a small
area of the south-~eastern lowlands, but, when considered as a
constituent species it covers a comparable area to beech and

zvecamore althouzh more restricted both in the mountains and the

v

ortn and viesv,

3

Ash (Figs 10 and 11): Shows a very restricted distribution as a
dominant, generally in coastal areas, but also in the central
.valley. However, when considered as a contributor to the canopy,
it shows z pattern very similar to Leech and sycamore, except that

it extends somewnat further into the north-west.

Oak (Figs 12 and 13): Shows a distinctive pattern as a dominant

in central Scotland, and particularly in Arzyll, with an outlier

in Dumfries. Otherwise, it 1is present widely throushout Scotland,
erxcept in the mountains and the far north, It is difficult to see
an immediate reason for this distribution but the difference
between the two maps perhaps indicate that it has an histgrical
base, with selective felling outside the centre of its distribution

causing a decline from an original wider distribution as a dominant,

Bireh (Figs 14 and 15): Shows a widespread distribution, absent

only from the higher mountain areas and the exposed far north-east.

Alder (Fig 1€): Shows a scattered distribution, perhaps because
it is controlled by local edaphic factors rather than on a

larger scale.

~

Hazel (Fig 17): Shows a surprisingly widespread distribution as a
contributor to the canopy, althouzh mainly in the west, and particularly
in Argyll, In contrast to oak and ash, however, it grows further

north.
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Rowan (Fig 18): Occurs around the marzins of the mountains, but
also widely in lowland districts, particularly in the north -
perhaps reflecting its ability to compete in younger woodland,
as it may still be widely present elsewhere as an understorey

species (and hence not recorded).

Willow (Fig., 19): shows a surprisinzly wide distribution, perhaps
Decause several specles are combined, the patterns of which may be
superimposed. The centres of distritution in the central valley -

Fife and Dumfries - are provably S. capraea, whereas other species

are likely to be present in the north,

Of the minor species, Aspen (Fig 20) shows a distinctive pattern

in the north,

Cherry (Fig 21): shows a similar pattern to beech although much
riore restricted in its occurrence, The remaining species show
onl; isolated occurrences and are ziven in Appendix 6, Hawthorn

(Fig 22) is mainly distrizuted in the central valley.

Lrnother feature of the ecolozy of zll species is their frequency
of occurrence and this frequency is summarised for the 13 major
species in Table 7. Sycamore, elm and ash show similar patterns,
with very few sites attaining a high proportion - reflecting
their ecological status as species occupying soil types that are

of relatively limited extent.

Beech is more extensive, in that some woods are entirely composed
of planted beech - althoungh, in many areas t&n the east, particularly
Acerdeenshire, it has become wicel; naturalised. Lime has a very
low representation and has only been planted in policy woods.

The high frequency of exotics is interesting, as they were present
in 1465 woods (52% of the total numter surveyed), indicating that
less than half of the remaining native woods remain free of some
planting within them. This number would be further reduced if

the figures for Scots pine were considered. Oak is interesting

in that its frequency pattern indicates its status, with bireh,

as the major native woodland dominant in Scotland. Qak occurs

in 7% of all the woods surveyed and ocecurs as over half the



Teble T, Occurrence out of the total woods surveyed of the 13 major species in 5% canopy classes.
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canopy in 13% of the sites. Alder occurs in a surprisingly
large number of sites as a minor species and, in exceptional
sites, renders a very hicsh cover. Hazel, rowan and willow
show similar patterns becoming significaht contributors to

the canopy only under exceptional conditions. Birch is the
most widespread species occurring in 89% of all sites and
occurs frequently in low and hizh proportions. It is possible
that these reflect different aspects of its ecology - in low
proportions, it may be acting as a colonising species, but, as
a climax species, under different ecological conditions in pure
stands. Further differences in distribution may te due to

the ecological preferences of the two species.

The range of main woodlaid dominants is therefore restricted
in Scotland and the species show well-defined patterns of
distribution. Several of the minor species also show well-
defined distribution patterns. Initially, it was intended to
leave the study at this stage but it seemed useful to consider
tne occurrence of different comzinations of species, as well as
tneir overall interrelationships and these are considered in

the next section.

4,3 Data anakysis

L,3.1

Tests indicated that the data were sufficiently extensive to
Jjustify classification, in this case into broad groups of woods

with a similar canopy composition, provided that their limitations

are appreciated. Species with limited representation were eliminated,

resulting in the thirteen species given in Table 7. Various methods
are available for the analysis of such data, cut the overriding
problem in the present case is the numter of woods which restricted
the methods that could te used in the time availatle. The method
usel was the gquantitative version of indicator species analysis

Hill et al 1975). The canopy composition was separated into the
following categories, 1-10¢, 11-4¢7, 41-307 and 81-100%. The first
category indicated that the species was present, but in a small
amount, whereas, if attaining the final category, it was effectively
omnipresent. The middle categories were determined by dividing

the remainirg percentage in half. An earlier test using more
clzasses h2d led to the separation of many minor facies, dut this

- = L manmTos A ++an
e tesh prolucel clearer rnattern

<3



L,3,2 A diagrammatic view of the relationshins between the species

)';'tjvj

is given in Tazle 3. The species categories are

Q
Y
t
(1%
G4

O
}J-

e

4]

03

: .

grouped accordinz to their ecoloziczl affinities. Trom lef

to right across the taule, a trend can te recognised from canopy
proportions likely Te associated with either southern upl

or northern lowland conditions, to, at the other extreme, species
compositions characteristic of southern and eastern lowlands.
Thus, the species on the left are those which only achieve high
cegrees of cover in exposed or northern situations, such as
rowan &r birch, whereas, at the opposite extreme, sycamore and
beech are particularly characteristic of lowland policy woods.
In lower quantities, birch is associated with alder and willow,
indicating, perhaps, that it occurs mainly on wetter sites when

in these proportions,

The various catezories of oak are closely related indicating that

this species follows a distinctive pattern.

The relationsiips indicated oy the atove analrsis are needed to

assist in the interpretation of tne nexti stzazie of the study, which

was to classify the sitles according To tneir species composition,
the results of which are shown in Figures 25-25. For uhe present
purposes, where zroups produced Ty tre a2nalysis contained less than
sixty woods, the group was taken at the next stage back up the
hierarchy. Tne first division is primarily concerned with a
separation of woods dominated by birch from those with either
mixed canopies or dominated by other species, This separation
may further ve erxamined with reference to Table 9, in which the
average speéies composition of each of the 21 groups of woods

has been extracted, together with their frequency of occurrence.
In the Table, a major separation can te seen between groups 1l
and 12, Althouzh birch occurs cormonly in the first half of

the analysis, nowhere does it reach such high levels of canopy
cover as from group 12 onwards. Conversely, with the exception
of groups 17 and 18, the frequency of sycamore is much lower frou
group 12 onwards. As with the species analysis, the divisions
may be interpreted in environmental “terms from sites of the
northern lowlands and western zand southern uplands to those in

the lowlands of the south and east. Other environmental



Willow 11-hO

Willow 41-80 Hazell %1—ho
$ire . ¢1-100 Hazel 41-80 Hazel 1-10
Jittow ©1=-100 Kowan 11-40 Rowan 1-10

Rowan 41-80 Birch 41-80

Alder 81-100
Alder 41-80
Alder 11-LO
Alder 1-10

Willow 1-10

Scots pine 81-100 Birch 1-10

Birch 11-kL0

Oak 81-100

Oak 41-80 Sycamore 11-h0 Oycanore L1-8u
Oak 1-10 Oak 11-k0 Beech 11-40 Beech 41-80 Sycamore 81-100
Scots pine 11-40 Sycamore 1-10 Elm 1-10 Elm 11340 Jeecch 81-100
Scots pine 1-10 Beech 1-10 Lime 1-10 Lime 11-kO

Ash 1-10 Ash 11-40 Ash 41-80

BExotics 1-10 Exotics L1-80 Ash 81-100

Table &, Sumnary of the affinitics of the categories (%) used in the quantitative indicator species analysis of the canopy cstimates.

1

lhe species ure ordered from left to right according to their weiphtings as determined in the first division of IMig. 21,
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Percentage canopy composition for the 21 groups ( COV) and frequency of
occurrance of the species as contribution to the canopy in that group

(oce).

Table 9.
GROU?
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interpretations are left until section 4.3.%4. The second
division in the lowland sections separates the oakwoods from
the more mized woods = groups 9-11 all have zn averzze of over
50% canopy cover of oak. The other gzroups have nmore varied
canopy compesitions, with the next division separating woods
with mainly circh in the canopy from those dominated ty

ash and teech. within the mirchwoods of the more upland
trpes, the next division is “etween those woods with a more
mixed composition as compared ith those with almost pure
~irch. The laizer are separated . the m’nor'species such

as willow that hzve specific ecological requirements. The
more mixed woods are particularly associated with the west,
and have 2 high proportion of ozk, in addition to a wide range
of minor species. e relative num-ers of woods within each

group indicate their abundance in Scotland.

The above outlines of the main divisions need to be considered

in conjunction with Table 8, but also with the distribution
patterns given in Figures 2f <&, In due course, the environmental
characteristics of these woods can e compared, but, for the
moment, a trief interpretation of each group is given velow.

The names are given according to the canopy species, over 10%

_cover, and, where necessary, qualified additionally by a

distribution pattern.

Group 1. Birch/beech/exotic (Fig £5).

Almost all these woods have some_exotiés included in the canopy,
vhich is over Aq; birch, as well as ash and elm, Probably mainly
policy woods present in the lowlands of the east and the central
valley, with a few outliers to the south and north, The birch

may well heve invraded,

Group 2. 3irch/oak/exotics/oeech (Fig 27).

Similar to Group 1, but with much less birch and with a high
proportion of oak, perhaps indicating that these are oak woods
which have been partially converted to a mized canopy, whereas
Group 1 may be established de novo, This conclusion is confirmed
zution which ertends more into Argy7ll than group 1

and compares with the oak wooi distritutions of groups 2-1l.

23
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Group 3 Zirch/oak (Fig 28).

The most widespread of the more mirzed woods, containing a lower
proportion of ozk than group 2. There is also a wider range of
otner species, in particular asz and sycarmore, indicating that the
habitet composition is rather more varied, and, with the lower
proportion of planted species, that the woods as a whole are less
disturbted than zroups 1 and 2. Tre distribution is more southerly

then the previous types and has its main centre in the central

+J

valley and Perthshire.

Grouo 4 3iren/veech/oak/exotics (Fig 29.

ner Irecuency of the more upland species such as rowan and
hazel indicates thet this is perhaps a more upland and wetter group
than the previous three. The canopy is also more evenly distributed

between the species, but there are still many planted trees. The

Croup 3 Svezmore/veech/ash/exotiz/zlrfozk  (Fig 30).

" These woods are varied and from the species composition are on
basiphilous lowland situations, in which a wide range of planted
species have been included. As such, many are likely to be policy
woods, wut probably often on old woodland sites., The distribution

is concentrated in the central valley and the southern lowlands.

Group 6 Ash/sycamore/beech/birch/elm/oak (Fig J1).

Very mixed woodlands, composed mainly of native species, with some
planted trees, but less than in the previous group. Probably smaller
. .

woods in basiphilous situations 57 streamsides. A more restricted

pattern of distribution than groip 5, but with a similar extent.

Group 7 Beech/sycamore (Fig 32).

Plantations of beech come within this category with a small admixture
of srczmore, also probably planted, Hut with a small cover of other

0y

clies, Probably not on 0ld woodland sites and with a restricted

(13

5P

e
g}
.

“fiotion to loland situstlions.



Group 8 3Beech/oal/exotic (Fig 33).

Comparacle to zroup 7 but with a lover proportion of Leecnh, whicn
is replaced oy o2k, perhaps indicating conversion from originally
native woodland, ime and oirch are also more frequent, tut the

overall pattern of distribution is rather similar to group 7.

Group 9 QOek/birch (Fig 34).

These woods are of the drier type of lowland oak with a distinective
districution pattern in Argyll, Perthshire and Dumfries. Although
species such 'as ash and sycamore are commonly present they rarely

~contribute much to the canopy.

Group 10 C=%/bireh (western) (Fig 35).

This group, although having a similar overall canopy composition to
9 has a wider range of other species such as alder and willow
indicating the presence of flushes. This is also reflected in

the markedly western distribution of the t:pe zs in Arzyll.

Group 11 0Oak (Fig 36).

A restricted group in which oak forms almost the entire canopy -
perhaps so pure that they may well be planted in many cases. The
distribution pattern is a more restricted version of group 9, and
only birch has a significant frequency, apart from the major species,

but only attains a small canopy cover on average,

Group 12 Birch (highland) (Fig 37).

- . N .
A well-cdefined group of almost pure -ireh from the margins of th

higher hills in Central Scotland to the northern ;owlands.

Group 13 Birch (upland) (Fig 38).

Although the canopy is still almost exclusively bireh, the high
frequency of willow and rowan~separates this group from 12 and
indicates a2 combination of more upland zs well as probably wetter
ground conditions, The distribution pattern is wide, beinz in

wiands in thie nortid and uplznds to the south.



Group 14 3irch (eastern) (Fig 39).

Seperated from the previous group oy the presence of Scots pine,
albeit in low quantities, this group represents the drier sites
of the east, often with podsolic soils on morrainic material.

The distribution is mainly in the east.

Group 15 DBirech/Scots pine (Fig 4Q).

Tris sroup has a lower proportion of ezotics than group 14, as
vell zs lower frequencles of other species such as willow and
is thus pro:tably on less variazle sites, perhnaps where Scots
pine have Zeen cleared and subsequently invaded by Zirch. The
distrizution is central and western rather than the marked

eastern pattern of the previous group.

Group 16 3ireh (Fiz 4I1),

These voocds zpart from the high cover of birch have a consistently
hizh frecuency of oak and,exotiés, indicating some planting, bhut
perhaps also that this group is intermediate between the pure oak
and birch, with oak being reduced in quantity but surviving in most
sites. The distribution pattern confirms this group as being
intermediate between the two types of distributions described for

oak and birch above.

Group 17 3Birch (flushed) (Fig%? Yo

This croup differs markedly from the previous group in having a
consistently high representation of species such as ash, elm and
sycamore, Jut in low quantities, indicating basiphilous flushes,
Tre 2istrizution is restricted mzinly to Perthshire, with some

(O S R

outliers.

group 18 Birch (with planted species) (Fig %3.5.

This group has a higher representation of beech, Scots pine and
erotics than the previous type, as well as a lower proportion of
2 species from more Lasiphilous hasitats. Therefore, it seems

verse and its distribution

pde

1ilkel - =2 e more digturi 24 zs well as less 4

is mken nove widespreas Tut tein. alsent fror the west.
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Group 17 Oak/viren (western) (Fig 44,

A relatively undisturted zroup with a restricted distribution
almost confined to Argyll. The high frequency of ash and
willow indicate flushed conditions and the distribution pattern

suggest a consistently high humidity.

Croup 20 2Rirch/ozk (north and western) (Fig 45).

A relatively even mixture of birch and oak with a much wider
distribution than the previous group, extending to the northernly
limits of sites containing an appreciable quantity of oak. Drier
than the previous type also with evidence of more planting of

exoties.

Group 21 Birch (mixed) (Fig 46).

The hizh proportion of alder and a nunter of species characteristic
of open canopy composition, indicate that this group is rather wet
and open and often flushed, as weli. L wide ranze of native species
is present and these woods are rather variabvle. The distribution

is mainly in the west, but with outliers elsevhere.

These preliminary descriptions define the main combinations of

the species canopy composition as defined oy the analysis. with
further interpretation, their ecblogical characteristics could be
defined more closely, but a wide range of different patterns has
emerged that throw up some interesting hypotheses, In particular,
the lowland groups show the importance of manazement which dominates
their species composition and relationships. The patterns of
dist{;bution of these types are similar variztions on a theme.

The more upland types, on the other hand, show more readily
interpretable environmental patterns, presumadbly because they

zre less disturbed and the species composition is therefore

more closely associated with the environment.



Tip, . Hierarch of the i lvsis of Canopy Composition (lart 1),
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5. The assessment of chanze

- fatlay

5.1 Assessment ol chanse tased on (O3 maps

5.1.1 A major objective of the 1976/77 survey has been to assess the nature

5.1.2

5.1.3

end dezsree of any change that mz2y heve occurred in Scotland in recent
years. Two approaches to this problem have been adopted. The first
investigates the use of 0S maps as a standard for assessing past woodland
cover, and the second involves a direct comparison of the 1976/77 survey

results with those of the 127 FZ census of woodlends.

The TIT= survey of Scottish deciduous woodlands was tased on a map
search of the 7th series 1" 0S maps. £11 woods over 5 ha marked

by a broadleal symool were inecluded in field survey desizned to
establish whether they were still in existence or had teen deleted.
If at the time of revision of each map the information on the status
of each wood was accurate, then a comparison of the areas of existing

and deleted woods should zive an estimate of the degree of change.

Table 3 shows that, in Scotland as a whole, 3133 woods were sampled, of
vhich 752 (2%¢) have oeen deleted, The total area of 83,006 ha
includes 1,556 ha not shown on the 1" map, dut which represent
additional areas recorded during the field survey. Furthermore,

many woods still in existence have shown a reduction in size as
compared with the 1" maps. The 14,127 ha of woods falling into

this last category are not included in thne data of Table 3. Using

all the above information, the areas are:-

Area of deciduous woods (> 5 ha) = €664 + 14127 +

shovm on 1" maps 21342 -~ 155€ = 95577 ha
Decrease in area of woods due %o
~
i) Reduction in wood size 14127 ha
ii) Deletion of whole woods ‘ 21342 ha
Tnecreace in area of woods due ©o
additional woods and increase in
viood size. 1556 ha
LUTCOTEONRTTS LT/ ‘ Cl€f4 ha

— Silioeilee Ll < L

. e o mTe PR T AT 2 2
IR SO S E O 2 .



5.1.4

The revision dates of the 7th series 03 maps range between 1954

and 1257, which should indicate that the decline of 3&% has
ccecurred over the past 20 vears. Hovever, this dating assumes
tnat at the time of revision, all maps are perfectly accurate in
their depiction of deciduous woodland areas. In order to examine

tnis assunption, and to investigate the possibility of using 0S

maps to reveal longer-term changes in woodland cover, a search

of old 0OS maps was carried out, Six-inch map editions were used,

23 these were found to give the vest coverage of the areas chosen

Ior the search. Eight, 1 km squares were selected from a range

o UX land classes, from each of which approximately ten woods wére

cnosen, The area of each wood was then measured on a series of

maps whose revision dates varied from 1861 to 1978.

Cn the earliest maps, the 90 woods included in the search covered
an area of 2034 ha., This area had declined by 7%, to 1942 ha on
the most recent maps. The overall impression was that woodland
symools were not updated where deciduous woods were converted to
conifers, and, consequently, the decrease in deciduous woodland
area was underestimated, 03 maps do not therefore provide a
nelizzle Zazseline Tor the assessment of change, and it is not
possible to state with any certainty over what period of time the

calculated 367 decrease in 5.1.3 has occurred.

Wnilst the comparison given above may not give a precise measure of
woodland change, it does provide a general indication of the trend;
namely that the area of deciduous woodlands in Scotland has been
decreasinz, By classifyingkthe deleted woods according to the
reason for their deletion (TablelQ) it can be seen that the main

reason for the decline is conversion to conifers.

The dggtribution pattern of deleted woods is shown in Fig. 4T,

Apart from a concentration in Aberdeenshire, South Argyll and Dumfries,
and exceptionally low numbers in Sutherland and Caithness, there is a
fairly even pattern of deletions throughout Scotland.

5,2 Comparison with 1947 Forestry Commission census

U

.

~
~
=

'l

1049 the Forestry Commission carried out a census

L1l
11}
<
]
®
3
‘.J
2 M
'4
v \
o

woodlands over - acres (2 ha), in which woods were

23 zzcordins to type of crop, aze class, condition and



5.2,2

species composition, At a superficial level, the data froa this
census (as presented in the FC Census Report No, 4: Scottish
County Details) can te compared directly with those of the
present survey to give an indication of how woodland area and
species composition have changed in the past 30 years (Tables

31 and 12)., However, several methodological differences

exist between the 1947 census and the 1977 survey which make

such a direct comparison liable to consideravle error. These

2ifferences are explained in the following sections.

The 1947 census included all woods of 5 acres (2 ha) or more,
whereas the lower limit for the 1976/77 survey was 5 ha. Although
the discrepancy between the two surveys will be great in terms of
the numter of woods included, the effect on the total areas of

woodland will be less.

The 1947 census was based on 6" 0S maps, where the 1977 survey was
sased on 1" 03 mnaps. This gifference gives rise to two possivle

¥l

sources of error. First, some woods of 5 ha or over do not contain

a woodland symdol on the 1" maps, usually rcecause they are of an unsuitable
shape, Thus, the 13977 survey will probably have missed some woods

that would have been included in 1947, Second, experience has

shown that identical woods can be given markedly different areas

according to the scale of the map used, This difference may partly

e due to a difference in the revision dates of the maps, but also

to a relative lack of resolution of woodland areas on the 1" map.

In the 1977 survey, the field survey included a check on the areas
recorded in the map search, but these checks would only reveal major

discrepancies,

The unit on which the FC census was based was the 'stand'. A stand

was defined as any area of woodland, one acre or more in extent, which
was uniform for the purpose of description, In 1947, large woods would
invariably have been divided up into a number of smaller homogenous
units, whereas,in 1977, they would have been treated as a whole, This
difference is illustrated by the fact that the 1947 census covered
100,890 stands, vhereas only 3,188 were included in the 1977 survey.

Tt is difficult to judge precisely what effect this difference would
have on the total area of deciduous woodland recorded, but easier to
see that it could markedly affect the species proportions. This

lzter aspect is discussed Telow.



Table 20. Deleted areas of woodland classified according to their

!

Reason for deletion
Coniferisation

(i.e. > 50% exotics)
Felled

In process of fellinz

Underplanting with

conifers
Canopy too sparse

Other

TOTAL

deleted woods

No.

711

15

17

752

area

20,530

256

23

=
()

21,342

'reason for deletion (areas in ha).

reduction in
area of

existing Woods

3,951

150

26

19

14,127

total

34,461

ko6

28

506

72

ke

35,469

%
of total

T

1003



Table 311, Comparison betveen cdata from 1347 FC census and 1277 survey
resulis. Tne estimated decline does not take into account
any of the sources of error listed in section 5. (A1l

| areas in ha). ’

1947 1977

County Mixed brd., . brd. Coppice total Existing  Estimated
H.F,. 1f, 1f, ord. 1f, woods cdecline

H.F. Serud

Sutherland 129 180 3014 - 2263 2332 125
Caithness 76 93 375 - 4o8 k79 by
Ross Lgg 900 7824 - 8g22 3935 5%
Inverness 41 1713 21911 - 24022 10323 57%
Nairn © 149 299 1613 - 1997 816 59%
Moray 346 876 2017 - 3051 1003 7%
Banff 39 855 2121 1 3171 1157 oLz
Aberdeen 1131 2026 4568 4 7658 2723 €L
Kincardine 629 715 962 - 2135 437 8%
Angus 632 1'726 2731 - 4883 1422 714
Argyll 880 houh lg0e2 - 23782 10406 5€%
Perth 1577 =438 15107 106 21639 7323 4
Stirling 383 el 2220 - 3933 2465 ~ 37;;
Kinross 53 100 31 - 234 197 16517
Dunbarton 181 671 2021 - 2325 1273 55%
Clackmannan 43 151 433 - 621 152 7 &%
Fife 578 1327 919 - 3044 1260 S
Renfrew 147 346 486 - 911 T2 21%
Bute 165 21 757 - 1087 677 38%
Ayr 874 1338 1779 - 3698 1744 53%
Lanark - 500 1977 1115 - 3382 2086 3%
W. Lothian 145 4186 332 3 888 338 €2%
Midlothian 287 1667 490 - 2315 1422 3%
E. Lothian 421 1113 461 3 1857 och 13y
Peebles 369 L56 4 - 676 327 : 52%
Berwick 873 1466 207 3 2219 677 6%
Selkirk 271 367 152 - 646 149 8oz *
Roxburgh 586 1374 20k 3 1874 725 61%
Wigtown k29 1123 554 1 lo27 986 hog
Kirkcudbright 583 2057 1757 102 4353 1622 €%
Dumfries 837 1909 1401 8 3807 1023 3%
SCOTLAND 15069 39261 97035 234 145323 €166k 58%

: . . o in
* Figure does not include 3 woods included in data bank as a result of 25 map
search.



Table 12., Change in average species composition (percentage canopy cover)
of Scottish deciduous woods between 1947 and 1977. (- = no

. equivalent figures in 1947 census).

1047 All species Principal species
Sycamore 3 5 L
Beech 14 8 8
Elm 2 3 1l
Lime - 1 1
Ash 2 4 2
Hawthorn - 1 0
Exotics - 8 7
Oak 20 19 20
vWnitebean - 1 0
Cherry - 1 0
Blackthorn - 1 o
Scots pine - 3 2
Alder 2 2 1
Holly - 1 0
Hazel 1 1 1
Birch 56 ks 54
Aspen - 0
Rowan - 1 7 1

willow 1 1 1
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Tn arrivin: at a classificaiion of woodland types, the 1947 FC census

-

fo

o]
Ze use of tae concept of a 'principal species. Uncer tnls systen
a2 wnole stand is classified aczcordin: to its ore most dominant or
'principal' species. On a national scale, this procedure would tend
0 overestimate the area of the more abundant species anid underestinate
the area of rarer species. The FC practice of dividing large woods
into nomozeneous stands would tend to reduce the discrepancy, but it is
apparent that the method is not equivalent to that used 5y ITE. The

-

principal species concept can ~e applied to the TTE data (i.e.

Tacle v), out, once zzain, kecause of the use of stands by
the FC, the figures are still not exactly comparable. A large wood
classifled by the FC technique of principal species in homogeneous
stands would not usually be equivalent to taking the principal species
of the wood as a whole, In terms of comparing the 1947 and 1977 data
for speciss, it is likely that the 1247 figures are equivalent to a
figure between the 1977 fizures using all species and the figure

using principal species only.

Althousn the county summaries of the FC census deal only with
principal speciss, the orisinzl datz were collected in a manner

vhich would make them very closely comparadble with the 1577 survey.
This information is only availatle on the original FC record

cards.

he 1947 FC census classified all existing woodlands into one of

7 types:-

i) Coniferous high forest
ii) Mixed high forest
iii) Broadleaved high forest
iv) Coppice with standards
¥) Coppice
vi) Serub
vii) Devastated areas from which the best timber had been removed.

The category of mixed high forest includes 21l mixtures of conifers
and broadleaf trees, where either category constitutes more than 20%
of the whole. The 1977 survey marked woods as deleted if they contained

rore than S07 exoties. Tt is no*t clear what proportion of FC mixed



U

(0]

34

niznh forest would have been included in the 1377 survey. Similarly,
the 1347 categories of serub and devastated woodlands include both
coniferous and broadleaf components. The situation in each of these
categories can be resolved to some extent by considering the summaries
ziven for prineipal species. Thus, the total area of broadleaf high
forest in 1947 (inecluding mixed and pure) is taken as the sum of

the area of all the individual broadleaf species, calculated on

the Dasis of principal species. Thnese fizures do not account for
zreas of broadleaf woodland in -/nich exotic species may te the principal
speciles or vice versa. In the 1977 survey, 2% of the deciduous woods
had Scots pine and 7% had erotics as the principal species. It is
not possible to estimate the percentaze of conifer woods in which
broadleal species are dominant, but, because of the way in which

such woods are managzed, and becsucse 'exotics' is a sroup composed of

many species, this percentage is probaply smwall.

Tt is assuned that all the FC catezgories of broadleaf high forest,
oroadleaf scrusz, coppice and broadleaf cdevrzstated woodland have been
included in the 1977 survey. Furthermore, it is assured that all
those areas of declduous woodland in existence in 1577 are marked on
the 1" 0S maps. Bearing in mind that the revision date for these
maps was between 1954 and 1967, this inclusion rejects the possibility

of :~

i)} Coniferous woods reverting to deciduous woods
ii) Formation of scrub woodlands as the result of natural successions
'111) Newly planted areas of deciduous woodland
iv) Differences in the definition of what constitutes deciduous
woodland between the 0S and the 1977 survey
v) Woods over 5 ha without symbols.

The i3”7

777 survey tried to accommodate for tnese sources of error

by ineluding any areas of deciduous woodland which were not marked
on the maps, but which were seen during the field survey. Although
1556 ha of woodland were found in this manner, it is likely that

some areas were missed.

~esplite the consideravle degree of incomwpati>ility that exists
~etween the 147 census and the 1777 survey, and hence the difficulty

of arrivins at definite conclusions, some discussion of the results

rreszerted Iin Tables 1L and X2 is warranted,



In 197, the FC recorded a to%al area of 145,323 ra of »roadleaf

- i \ P L S FRU R I UL SR S a2 Th . B I IURR
2.1z -y, Sorparing this total with the 1224 found in tlhe

Y77 surver indicates that there has been a decline of 58% in
iduous woodland cover during the last 30 years. For reasons

iven above, this figure must te treated with caution, Although

t is undouptedly an overestimzie, it does reflect a general feeling
nzst field workers in Scotland that there has -een a2 considera-le

decline in tne area of deciduous woodland. The results at the

county level indicate that the decline has shown no clear

rezional pattern, with most zrezs of Scotland teing ecually

affected. The pattern agrees with that shown in the map of

deletions in Fig, 47.

As descrived in section 3.1.5 the major reason for the decline in
deciduous woodland has 2een conversion to conifers, This conversion
has been of two main types:-

i) TUnderplantinzg of mature deciduous woodlands with young
conifers wnich eventizlly come =0 ZJominate the wood. This type
of conversion is a ratner sred.al process sut is serious in

1

that it cenerally lends to trhe loss of mzture uoo:lp“i i pes.

ii) Clearznce of scru: woodlands and suctsequent replanting with
conifers. Scrus woodland would have been relatively common on
the 1247 7C census, owinz to the felling of large areas of woodland
during the pre-war years and the subsequent development of secrub
vegetation. If the loss of scruc woodland has bteen the major cause
of the decline, it could ve arzued that the apparent decline in
deciduous woodland cover is largely due to the circumstances in

which the 127 census was carried out.

As.most scrub woodland of the asove type is dominzted by birch, a
decline in the proportion of scrus woodland should a2lso lead to a
decline in the proportion of virch., In 1947, 5&7 of all woodland
was birch dominated, whereas the comparable figure in 1977 would be
about 507, Although some decline in obirch cover has taken place,
it has 1ot Teen larze, The zrzument is not conclusive, in that

it does not tzke into account deszenerative changes in other woods

or formation of new nirch woods. Ilowever, the results of the 1977

(S5 Nn4

35



surve; do not support the hypothesis that loss of scrub woodland has

ceen the main reason for the decline, It would seem that, in Scotland

W

s z wnole, the reduction in deciduous woodland cover has not been

selective, but has been throughout a range of canopy types.

Table 12 shows now the average species composition of Scottish woods
has changed. For erplanation of the 1977 figures for principal

species, see Section 5.2.5, In general, there has teen very little

0
3

henze in specles composition; the most marked change being in
oeecn which has declined from 14< to 8 cover, a decline which may

reflect 2 *trend towards coniferisation of policy woods.

.2 Checks on the accuracy of the comparison in Selkirk and Nairn

Ui

Z.3.1 A direct comparison of the kind given above may be adequate to
indicate the broad direction of woodland change, but it is of little
use for estaclishing precise rates. The methodological differences
that exist »etween the two surveys could zlone account for much of the
zpparent decrease, In order to evaluate the effects of these

ifferences in relation to the assessment of change, two counties

-

a
Selkxirx and Nairn, have been examined in greater detail,

The procedure adopted for these counties has involved two lines
of approach. First, a check was made on the accuracy of the 1977
survey by examining 2%” 0S maps followed by field check of the area.

The aim of this check was to investigate:-

[N

) Tne numver and area of small woods between 2 and 5 ha.
)

The numter and areas of woods greater than 5 ha that may have

RS

e
e

. . n
ceen missed in the 1 map search.

ii) Discrepancies in the area of individual woods as shown on the

{-de

” N in
1" and 25 maps.

The second approach involved an examination of thé original FC
records for the 1947 census. From these records, it was possible

to carry out a simulated survey of the 1947 Scottish woods in which
the IT= criteria for the inclusion of woods were applied. Basically,
this meant ineluding any woods (or groups of stands) with a total
ares of 5 ha or over vihlen had a declduous tree cover of at least

=, 4 survey of this kind should -ive results of a2 form idezlly

1277

N S - . - R IST PO [
suizel Tor comparison with the 1277 survel,
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The exznination of 1347 FC records was carried out with the

I - i
=1 12
2D O E

ir. G, ., L, Locke of the Zorestr; Comnmission.

The 137 FC census of Selkirk recorded 49 hectares of broadleaf
forest (including areas of mixed forest and secrud), The 1977
survey (before it was revised to include some results from the
2; mzp search) recorded an area of 122 hz giving an estimated
decline in the past 30 years of 307,

>~ ra
7
i

" - .
of woods were recorded on the 1 maps, including

L

otzl of
areas of deleted woods. The 2%" mep searcn recorded a total of

773 ha, of which 9% was in woods over 5 ha in size, 405 ha was in
woods that were classed as deleted in the Tield survey. This leaves
a totzl of 295 ha of existing woods found on the 2%" map search as
compared to 129 ha found as a result of the 1" map search. The
difference of 112 ha can be accounted for in two ways. First,

the eleven woods found in both surveys were shown as occupying

17 ha more on the cw map, and, second, the 2%" maps revealed

woods with a total area of 102 ha. “ost of these

—
Y
[oN
[oN
fandd
d—
b
Q
V3
2

e lon: and thin in shape and included shelter belts or
roadside 2nd riverside woods wnhich were not wide enouzh to contain
. ~ B 1"
a oroadleaf symbol on the 1 maps.

. " . -
The results of the 2% map search are summarised below.

Area of 11 woods included in 1977

’ - 1" — v Py
sarve; as measured on 23" maps = 1L€ ha

Area of 12 additional woods found

on 22" maps = 102 ha

Lraz of existing woods between 2 ha

and 5 ha = 22 ha
Revised total for 1977 277 ha
Equivalent total for 1247 g ha

B e Y T e RV e 3 = o
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The results of the 1947 simulated survey oI Selkirk can te suma:

¥
e
Qo

se
s follows:

1947 total area of broadleaf

woodland recorded = €43 ha
Area of woods <€ 5 ha = 170 ha (2¢7 of total)
Area of woods > 5 ha = U473 ha (745 of total)

The 473 ha of woods in 1947 simulated survey can be accounted for

in the 1977 survey as follows:-

i) 235 ha confirmed deleted
ii) 105 ha in £ existing woods Lut reduced in area to 78 ha
iii) 133 ha in 1% woods not included in the 1977 survey.

A resurvey of these missed woods showed that 6 of them must
now te classified as deleted and the remaining 8 are mostly
narrow woods, still in existence and covering an area of

74 ha,

In addition to the woods included in the 1947 survey, 5 more

woods (51 ha) were included in the 1977 survey. As a result

of the 21" map search, ¥ more woods (28 ha) not included in either
survey should be added to the 1977 total. These woods were

either not recorded at all in 1947, or were recorded either as woods

under 5 ha or as coniferous woods.

These results give:

=
J=
-~

I

Total area in L73 na
(woods» 5 ha)
Total area in 1977

Therefore estimated reduction = 51¢,

78 + 74 + 51 + 28 = 231 ha .

The 1947 FC census of Nairn recorded 1999 ha of broadleaf forest

as compared to 816 ha in the 1977 census. This comparison represents an -

estimated decline of 527,
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The results of the 2% nap search are presented in the same manner

D mnn T T
s e e
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Tne 22" map search recorded a total of 1172 ha of deciduous woodlands
of which only 1¥ was in woods of less then 5 ha. Of the 1160 ha

in woods of 5 ha or over, 221 ha was in woods that were classed as
Jeleted. This leaves 939 ha of existing woods, as compared to

¢ -~ 5 1t
31¢ ha found as a result of the 1 map search.

The results of the 23" map search of Nairn can be summarised as

follows:

Area of 1% woods included in 1977

" —_ fo 1]
survey as measured on 25" maps = 8i8 ha

Area of 8 additional woods found

on 2&" maps = 91 ha
‘rez of existin: woods between

2 na &nd 5 he = L ha
Revised total for 1977 943 ha
Equivelent total for 1947 ' 1999 ha

Therefore estimated reduction = 537

~ne results of the 1947 simulated survey of Nairn can be summarised
as follows:

~

1347 - total area of broadleaf

i

woodland 1925 ha

]

Area of woods<« 5 ha 91 ha (5% of total)

Area of woods>» 5 ha 1834 ha (95% of total)

“rne 133% ha of woods in the 147 sirulated survey can be accounted
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i) 132 ha confirmed Zeleted
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1ii) 147 ha in 11 woods not included i
L survey of the missed woods showed that of these must now e
classified as deleled and the remaininz 5 were still in existence,

and eoverinz an area of 32 ha,

N ye e . - ft .
Three additional woods were found during tne 2% map search
whiech were not included in either the 1747 surve; or the 1777

survey. These woods had a total area of 52 ha,

The results of the comparison based on the simulated survey are:-

Total area of deciduous woodland in 1G74 = 1334 ha
in woods» 5 ha
Total area in 1377 = 81€ + 39 + 32 = 907 ha

Estimated reduction = 57¢

5.4 Discussion of comparisons for Selkirk and Nairn

5.4,1 Table IV summarises the results of the comparison for Selkirk and

5.4.2

Nairn. Several points concerninz the results are of general

relevance, The areas of deciduous woodland present in 1947, as
calculated from the county summary tables (section 5.2.€), azree
well with the totals obtained from the simulation survey. | They

match to within 4% for Nairn and 1¢ for Selkirk.

In the 1947 simulated survey of Nairn, only 5% of the deciduous
woodland areas were in woods of less than 5 ha.  In Selkxirk, the
figure was 2&%, Such a2 large difference ocviously maXkes it
difficult to éxtrapolate these results to other counties or to
Scotland as a whole, There are at least three factors which may
affect the relative proportion of small woodlands. First, the
much greater fragmentation of woods in Selkirk, where the overall
woodland cover is relatively low (0.2 of land area), will tend
to increase the proportion of small woods. This effect will e

exasgerated Ty the tendency of the 1777 survey to join together
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small pieces of woodland if they were in close proximity to each

other. Second, many of the small areas recorded in 1947 would

in fact be stands of deciduous woodland within coniferous woods.

If the dezree of heterozeneity of woods varies, then this heterogeneity

will also affect the apparent number of small woods. Third, regional

e

variation

n environmental factors, toposraphy and management

factors may affect the proportion of small woods.

It should be noted that, while the 23" map search underestimated
the proportion of small woods by 17¢ in Selkirk and 4% in Nairn,
it did show up the relative difference in the area of small
woods. This result may make it possible to use a survey of 23"
maps to estaclish the proportion of small woods included in the
1947 survey. Preliminary steps towards testing this approach

"
% map searches, A search of

have been taken with further 2
Caithness, a county which has shown a relatively low decrease of

hke, found only 2 more existing woods. These had an area of 10

ha or 27 of the total area of deciduous woods in Caithness. Similar
searches of sample areas in Inverness, ¥irkcudbright and Arzgyll
revealed larger areas of missed woods, :tut these estimates have

not been checked in the field and therefore it is not known whether
they are existing or deleted woods. Tnis work suggests that there
is a2 positive correlation tetween the estimated decline in an

area and the error in the 1977 survey due to missed woods.

5.4%.3 There was a considerable discrepancy in the 1977 survey due to
the omission of woods over 5 ha. In Selkirk, 12 woods of area
102 ha (417 of the total) were missed, as compared to 8 woods of
area 91 ha (107 of total) in Nairn. Most of the woods missed
were small, long thin woods such as shelter belis or roadside
woods which in terms of their value as native woodlands may be
regarded as relatively unimportant. However, in terms of
asseséﬁng the rates of change in conjunction with the 1947 census,
these areas must be accounted for, Once again, the number of woods
missed may vary vetween counties according to fragmentation of
woods, average wood size and environmental features in a way that

cannot be adequately predicted from two counties alone,

5.4.4 The “est estimate of the actual declirze in woodland cover of each
coxnty cores from comparing the arezs recorded in 1977 as a result
ecorded in 1947 as a result of

1
r D ~Ll . IR ) 1. .
Oof Tne Z7 rizp searen it The areszs

v
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small pieces of woodland if they were in close proximity to each

other. Second, man; of the small areas recorded in 1947 would

in fact be stands of deciduous woodland within coniferous woods.

If the dezree of heterozeneity of woods varies, then this heterogeneity
will also affect the apparent number of small woods. Third, regional
variation in environmental factors, topozraphy and managsement

factors may affect the proportion of small woods.

It should be noted that, while the 23" map search underestimated
the proportion of small woods by 17% in Selkirk and 4% in Nairn,
it did show up the relative difference in the area of small
woods, This result may make it possidble to use a survey of 23"

maps to estaclish the proportion of small woods included in the

1047 survey. Preliminary steps towards testing this approach

have been taken with further 21" map searches. A search of
Caithness, a county which has shovn a relatively low decrease of

ke, found only 2 more existing woods. These had an area of 10

ha or 27 of the total area of deciduous woods in Caithness. Similar
searches of sample areas in Inverness, ¥irkcudbright and Arzyll
reveazled larger areas of missed woods, :-ut these estimates have

not been checked in the field and thnerefore it is not known whether
they are existing or deleted woods. Tnis work suggests that there
is a2 positive correlation between the estimated decline in an

area and the error in the 1977 survey due to missed woods.

5.4.3 There was a considerable discrepancy in the 1977 survey due to
the omission of woods over 5 ha. In Selkirk, 12 woods of area
102 ha (4157 of the total) were missed, as compared to 8 woods of
area 91 ha (107 of total) in Nairn., Most of the woods missed
were small, long thin woods such as shelter belts or roadside
woods which in terms of their value as native woodlands may be
regarded as relatively unimportant. However, in terms of
assesgﬁng the rates of change in conjunetion with the 1947 census,
these areas must be accounted for. Once again, the number of woods
missed may vary between counties according to fragmentation of
woods, average wood size and environmental features in a way that

cannot be adequately predicted from two counties alone.

5.4.4 The "est estimate of the actual decline in woodland cover of each
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“es from comparing the areszs recorded in 1577 as a result
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5.4.6

the simulated survey (Table 13). In Selkirk, there has been a
decline of #43% in the total area of woods larger than 5 ha, and, in
‘airn, the decline has been 517, These figures can be compared
with those given in Table 11 in which no account of possible errors
was taken and where the estimated declines were given as 803 and
59 respectively., In both cases, Table 1l: overestimated the

decline, the error being greater for Selkirk than for Nairn.

In Selkirk, 225 ha of deciduous woodland has been lost, the
majority of which was in one estate where a total of 180 ha
of woodland has been deleted. Much of this area was high
forest:ihich has been converted to conifers by underplanting and
the rest was in areas of bireh scrub which have been completely

replanted with conifers.

In Nairn, 986 ha have been lost, That much of this area has been
due to the conversion of scrub woodland is supported by the fact
that birch has declined in relative abundance from 79% to about

.
&7%.

With only 2 counties having been sampled in detail, any extrapolation
of the results for Nairn and Selkirk to include other counties,

or to Scotland as a whole, must be tentative, Extrapolation is
particularly dangerous when the results for the two counties show
such marked differences i1 the degree of error. The estimates of
error given here are weighted averages of the results for the two
counties, and, while they probably enable a more accurate assessment
of change to be made at the national level, they do not establish

the confidence limits of these estimates.

Overestimation of 1947 figures (from
county summary ) for deciduous woodland
cover as compared to results of = 3%

simulated survey

Overestimation of 1947 figures due to

inclusion of small woods = 10%
Underestimation of 1977 figures due to
inzccuracies in map search (e.g. = 26¢

missel woods etc. )
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Applyihg these correction factors to the results of the 1947 and

1977 surveys gives:

Estimated area of deciduous woods
over 5 ha in 1947

115323-134 = 126431 ha

Estimated area of deciduous woods
over 5 ha in 1977

61664 + 2644 = 77696
Therefore estimated decrease tetween 1247 and>1977 = 3%.

A similar procedure can te adopted for each county, but, because
of local variations, the results are likely to be less accurate
than for Scotland as a whole, In general, the correction factors
will tend to overcompensate in counties that have shown a relatively
small decrease and undercompensate in counties that have shown
a large decrease. It will be noted that this fizure is very
close to the 3&% obtained from the 0OS maps (section 5.1.3).
Although this may be a coincidence, it is possible that the
sources of error discussed in relation to the 0OS maps may have

. cantelled themselves out, enabling the woods marked as deciduous

to be a representative sample of the overall population.

5.5 Conecluding discussion

5.5.1 Two tacit assumptions have been made in conducting the above
comparisons. The first, that the FC census of 1947 was
perfectly accurate in its recording of deciduous woodland cover,
is difficult to verify. However, as the 1947 census covered
all woods over 2 acres, including coniferous areas, it is unlikely
that many deciduous woods over 5 ha in size would have been missed.
The second assumnption is that the ITE survey teams accurately
assessed the area and status of existing woods, and that this
assessment corresponds to that which would have been made
by the FC in 1947. That the ITE survey is accurate within the
criteria decided upon for the project is shown in sections 2.17"

and 2., 13, vmetner this classification corresponds to that the
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FC might use is more difficult to establish, An assessment

of the decline in deciduous woodland cover of Nairn iased on
current FC records shows a 3&% drop (G, M, L., Locke, pers. comm, ).
However, this figure is not based on a field survey and is therefore
not strictly comparable to the estimate of 51% made as a result of
the 1977 survey.

The accuracy of the 1977 survey, in terms of finding all areas of
deciduous woodland, has already been discussed, but doubt still remains
as to whether even a thorough search of an area in conjunction with

a search of 25" maps will succeed in finding all the remaining areas.
The Forestry Comnission record that over l,OOO‘ha of broadleaved
planting has been subsidized in Scotland in the last 8 years, of

which only about two-thirds is classed as replacement of felled

crops. Such areas may be missed in even a detailed field search.

In addition to these planted areas, there will also be natural

regeneration on bare or felled sites.

Overall, however, the proportion of woods missed after a detailed
map and field search will be low and the comparisons given for
Nairn and Selkirk are probably as accurate as can be achieved,

given the relatively coarse nature of the 1977 survey.

Whatever the cause and rate of decline, the present survey has
covered consistently and using standard procedure, the woodland

of sites with predominantly deciduous species. These are the
sites with which NCC are primarily concerned and therefore,
currently the extent of such cover is lower than has previously
been thought. However, there will be a considerable further

area of deciduous woodland incorporated in largely coniferous
forests or as small scattered woodlands, The extent of these
areas may well add to the resource as a whole, but not to the sites

in which the NCC are likely to be primarily interested.



6. Detailed survey

6.1 Surveys completed to date

6.1.1 Various surveys have been completed in Scotland since the standard
woodland survey technique was developed in 1971. Mose of these
have been on a local basis and have concentrated on particular
areas. OveralLﬁhowever they represent a considerable body of

data. The various surveys are described briefly below.

6.1.2 In the original national woodlands survey, 13 sites were surveyed
in Scotland, although two of these were mainly pine, with varying
amounts of birch. Sixteen random plots were surveyed at each
site with records of vegetation trees and, in less detail, soil,

being made.

/ .
Table [U+, List of sites surveyed in the national woodlands survey.

/
Number of
Plots Name of wood Grid Ref.
16 Blane Smiddy 509 852
16 Craighall Gorge 175 483
16 Garroch Wood : 595 822
16 Den of Alyth 230 487
16 Gartfairn Wood 434 896
16 Dounduff 478 495
16 Glen Beasdale T10 850
16 , Coille Coire Chuilc 330 280
16 Tynron | 826 927
16 Mill Wood 455 505
16 Callender 150 367
16 Corrieshalloch Gorge 205 778

16 Mullen Wood ’ 329 516

6.1.3 A survey of selected oakwoods was carried out in Perthshire by

Dr. Rosalind Smith. A varying number of randomised plots were
surveyed in 24 sites. These were run down using the national
" woodlands classification. A local analysis of the data was also

carried out and a report produced.
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Table 15. /List of sites included in the survey of Pershire oakwoods.

s

Number of

Plots Name of wood Grid. Ref.
L Butterstre NO 060 L65
L Craig NO 035 L27
L Den of Alyth NO 230 L88
3 Leargan NN 640 595
3 Glen Lochay W. NN 552 350
6 E. Loch Katrine NN 500 075
L Cuilrena NN k9o 016
L Pass of Leny NN 595 090
L Glen Nan Goarrun NN 315 20k
L Coble Land NN 470 286
L Tynrioch NN 223 326
6 Twenty Shilling NN 762 226
3 Ardtrostan NN 685 328
3 Coshieville NN 900 526
5 Drummond Castle NN 845 185
5 Almond Bank NC 055 265
L Pitcairngreen NO 085 275
L Court Hill NO 135 328
L Lethendry NO 128 k423
5 Kincardine Castle NN 945 115
L Kippenrait Glen NN 796 996
L Dunning Glen NO 026 130
3 Glen Devon NN 998 033
3 Gleneagles NO 932 080

6.1.4 A survey of woods on Speyside was carried out in cooperation

N.C.C. + 17 sites were surveyed, with 16 randomised plots in

with

most

sites but 8 in some. The affinities of the plots were established
using the national woodlands classification. A local analysis was

also carried out and a report submitted to N.C.C.
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Table /16/ List of Sites included in the survey of Speyside birchwoods.

;

/Number of
Plots Name of wood Map reference at centre
8 Spey Dam NN/555922
16 Creag Dubhe NN/T700995
16 Glentromie NN/TT75965
16 Craigbul NH/T790030
8 Dunachton NH/810051
16 Alvie NH/872086
8 Ord Ban NH/891085
16 Craigellachie NNR NH/888126
16 Craigellachie SSSI NH/886109
16 Granish NH/900150
8 Pityoulish NH/925140
8 Croftmore NH/9411L8
16 Glenbeg NJ /010282
8 Lettoch NJ/095323
8 Upper Findhorn NH/802259
16 Lower Findhorn NH/93543k
16 Craigellachie Road ‘ NH/891119

6.1.5 The monitoring work carried out by J. M. Sykes and A. D. Horrill

has involved intensive sampling at four sites.

J. M. Sykes and A. D. Horrill;

N.C.C. Monitoring Contract

Glasdrum NNR (71 plots) Wood of Cree (55 plots)
Glen Nant FNR (120 plots) '
Arriundle NNR (73 plots)

In addition the following plots have been completed by other surveys.

M. W. Shaw
Ruabha Mor (16 plots)
Glen Falloch (16 plots)

R. G. H. Bunce

Lawers Larch wood (16 with A. D. Horrill)
The Mound Alderwood (8 plots)

Boars Knoll (Glen Lochart) (3 plots)

Lonchan an Drang (Wester Ross) (4 plots)
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/

//.'L‘able‘ h.?o

ly
/

Native pinewoods

131 plots contained birch trees and could also be included

Regional staff of N.C.C. have also carried out surveys of detailed
C. Badenoch (ARO Borders) has carried

plots in the Borders area.

out most of this work.

~
"
!

Name of wood

Lothians

Woodhall dean
Roslin Glen

Carriber Glen

Borders

Sprouston and Newtown
burn

Leaderfoot

Peose Bridge Glen
Airhouse Wood
Abbey St. Bathans
Godscroft
Shannabank (W)
Shannabank (E)
Cragbank wood

Lower Tarras

Ochils (I. Bonner and R.

Site

Kippenrait Glen
Abbey Craig

Hermitage Wood

Grid reference

NT
NT
NS

NT
NT
NT
NT
NT
NT
NT

NT
NT
NT
NT
NT

680 728
278 630
968 T53

58-32
58-31
58-3L
58-33
59-3L
795695
477538

73-63
75-62
75/76-62
390 075
392 821

Keymer)

NS
NS
NS

790 994
810 955
810 970

' Details of sites included in the Borders survey (1977).

Number of plots

16

© O 0 0 O™

12
12
12



Mine Woods
Wood Hill
Dollar Glen

Yellowcraig Wood

In 1978, R. Keymer carried out further survey in the Central

region covering 50 sites and 200 plots.

NS 795 978
NS 900 975
NS 963 990
NS 820 970

10

11



7. Future developments
7.1 General

T.l.1 The main objectives defined in section 1 have been achieved in
the project, except that the ground flora assessments have not
been made. There are however a number of ways in which the
data can be further utilised to exploit fully the ecological
information contained within them, especially further
interpretive analysis of the canopy composition., Accordingly,
some brief suggestions are outlined below, combined with some

indications as to how a survey of the ground flora may be achieved.

Considerations of further developments concerning the rates of change

in Scottish woodlands are considered in the next section.

7.1.2 The first sfage of a more detailed ecological analysis of the
data should concentrate on the classification of the canopy composition.
Further supporting data are required on environmental relationships.
Comparisons could be made with the land classes of the UK Ecological
Survey to establish correlations., The land classes could also be
used to examine the factors underlying the distribution of individual

species in more detail.

T.1l.3 Another area where further work is rgquired is in the smaller woods.
It has been pointed out that these woods often contain interesting
assemblages of species, as they are often riverine or by gillsides
in the mountains, An assessment of their species composition is
required, as well as their contribution to the area of woodland as a
whole. Because of the large numbers of these woods, stratification
would be required to enable subsaiples to be studied in detail
and the results then related to the whole of Scotland. The land
classes of UK ecological survey could provide such a base. In
conjunction with such a study, it would be useful to assess the
composition of the scrub woodlands of the islands and in the north

and west in order to examine their, relationship with the present

survey.

7.1.% Any detailed survey of the ground flora of Scottish woodlands

needs to be carried out in two stages.



(i)

(ii)

T.1.5

7.1.6

7-2

T.2.1

&

An exercise involving the bringing together of all the data
described in section 6. These data need to be put into a
consistent format for computer handling. The degree of coverage
could then be assessed and gaps identified by using the canopy

composition classes and/or an environmental stratification.

Once the gaps had been identified, sufficient experience of
detailed woodland surveys 1s available to design a procedure that

would result in a ground flora classification specific to Scotland.

The present survey would form a base for detailed local surveys of
particular areas in which there are features of special interest

or where a particular canopy type may be identified as being unusual.
The data bank provides a ready way in which woods can be identified

for such detailed local surveys. More detailed analysis of the
affinities of different regions could also be carried out. A wide
range of such studies could be developed but will probably evolve in
response to specific local problems. Variations of canopy composition

with time also need consideration.

A final comment concerns the way the results should be presented for
publication and it would seem most appropriate to present the species
distribution and canopy groups in Atlas form with a minimum of
descriptive writing. The Oxford Atlas of the British Isles perhaps
presents an indication of the form of map that could be adopted.

The assessment of change on the other hand (Sections 3 and 5 of this

report) is probably best considered as a separate publication.

Assessment of change: proposals

The current project has established that there has been a significant
decline in the area of Scottish deciduous woodlands during the past
30 years, and that this decline has varied considerably between
counties, without showing any clear regional trends. A more
accurate assessment of change on a local and national scale would

be useful in identifying areas most at risk. These areas could be
classified, for example, in terms of land use class, topography,
geology or species composition to provide information of use in

the management of the woodland resource.
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T.2.2. An accurate assessment of change can only be made by reference
to the original records from the FC census of 1947. This
assessment has been done successfully for two counties, Nairn
and Selkirk, but the results cannot be extrapolated reliably

to other counties, or to Scotland as a whole,

Three steps Were involved in carrying out the detailed comparisons

for Nairn and Selkirk:-

(1) A simulated survey of 1947 woods using the original FC

records and the ITE criterion for inclusion of woods.

(ii) A search of 23" 0S maps in order to find areas of woodland

that may have been missed in the 1" map search.

(iii) A field survey to determine the status of any additional woods
found in i) and 1i) and to find new woods not marked on any of the

maps.

The rationale behind this procedure is, first, to make the 1947
census figures directly comparable to those of 1977, principally
by excluding areas under 5 ha, and, second, to determine the
accuracy of the 1977 survey. The results from Nairn and Selkirk
suggest that the manner in which both these aspects affect a
comparison may vary considerably according to average wood size,
wood density, topographical and environmental features and the
local pattern of deletions. The county comparisons described in
this report were useful in pinpointing possible sources of error,
but were limited with respect to making more general predictions.
To obtain the required information, detailed compzrisons of the
kind suggested above must be carried out on a randomly selected
sample of areas. An adequate sample, perhaps based on the 1 km
squares used in the 1965 FC census of woodlands, would also provide

confidence limits for the errors given in sections 5.4.7,

7.2.3 In Nairn and Selkirk, the main source of error was found to be in
inaccuracies in the 1977 survey with respect to finding all areas
of woodlaad over 5 ha, Most of these missed woods could be found
as a result of a search of 25" 03 maps followed by a field survey
of the area. In the event of a simulated survey of FC records
being judged too time consuming, 23" map searches of the sample

areas could give much of the information required for accurately



7.2.4

7.2.5

L8

assessing change. These map searches could show the relationship
between regional variation, environmental variatlon, accuracy of
the 1977 survey and the distribution and quantity of small woods
thereby establishing figures of woodland area comparable to those

in the county summariessof the 1947 census.

Strictly speaking, a simulated survey of the 1947 census data results
in a loss of information as it tends to lump together small stands
into larger woods. It may also be subject to error, especially
when assessing the overall area and species composition of mixed
woods. An alternative method of assessing change would be to
ignore the 1977 survey and re-examine all the individual stadds
included in the 1947 survey. Although this method would give the
most accurate results with respect to assessing the change that has
occurred in those woodlands recorded in the 1947 census, it would be
extremely costly in terms of time and field effort. The method
would also require an independent field survey o establish the

presence of new areas of woodland.

In discussing the assessment of change, the role of the 1977 survey
in assessing future changes in woodland area must not be forgotten.
Although the computer data bank must be revised periodically to meet
NCC requirements for an up-to-~date inventory of Scottish woods, it is
essential that a copy of the original data bank and field maps (as
of 31/}/79) be kept to provide a baseline for the assessment of
future changes. The strength of the 1977 survey in relation to
assessing change is not so chh its use in establishing past

change, but its use as a baseline by which future changes can be

easily and consistently measured.
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