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INTRODUCTORY OUTLINE

This Report is the second, and most substantial, of the publications which
together will present the findings of the Census of Woodlands carried out by
the Forestry Commission between 1947 and 1951. The first of these, entitled
Census of Woodlands, 1947-1949, Summary Report, was published as an interim
measure as Forest Record No. 3 (H.M.S.O., price 9d.) in 1951, in order to
make the main results of the Census available as early as possible. This present
Report includes all the data given in that earlier Summary Report, and reviews
the Census findings at greater length and in greater detail.

. Following the completion of this present Survey, a further survey was put
in hand to ascertain the volume of timber standing in hedgerows, woods under
five acres, and certain descriptions of “‘Unproductive” forest. The results
will form the subject of a subsequent report.

Three other Census reports, now in preparation for England, Scotland and
Wales respectively, will consist of summary tables giving details by counties
of woods of five acres and over together with a brief account of the character
of each county’s woodlands.

Within the compass of the present Report, it is not possible to give full figures
for individual counties, but nearly all the information is presented separately
for Great Britain as a whole, and for England, Scotland and Wales, individually.
It is likewise given separately for al/l the woodlands of each country, and for
those in Private ownership and those in State Forests.

Part I of this Report, entitled “Purpose and Methods” (page 13), outlines
the reasons for carrying out the Censvs survey, gives a brief historical account
of earlier surveys, and describes the methods used in this 1947 to 1949 survey.

Part II, entitled “Census by Area” (page 29), is concerned with a con-
sideration of the area of ground occupied by the woodlands of various
descriptions, and not with their timber volume. The threefold division of the
woodlands on a basis of ownership, into All Woodlands, Private Woodlands,
and State Forests, makes it essential to sub-divide it into three sections namely
A, B and C. This sub-division is essential, not only for administrative reasons,
but also because there are great differences between the composition of the
Private Woodlands and that of the State Forests, which frequently make any
attempt to review the two together misleading.

Each section of Part II includes four chapters. In each case, the first chapter
explains the scope of the Census survey. The second chapter deals with the
most important analysis of the area surveyed, that is, its classification according
to the “Type” or character of the woodland. By far the most important Type,
both by area and economically, is the High Forest, and the third chapter of
each section is therefore devoted to a detailed analysis of this Type under three
main heads:—

(i) Its composition by age-classes.
(ii) Its composition by tree species.
(iii) The relationship of the principal tree species to the various age-classes.
11



CENSUS OF WOODLANDS, 1947-1949

In addition, the condition of the crops, in terms of stocking and tree form, is
reviewed in those chapters concerned with Private Woodlands and State
Forests. The fourth chapter in each section of Part II discusses the character
of the remaining Types of woodland, namely, Coppice, Scrub, Devastated
and Felled areas.

Part 111 of the Report, entitied “Volume and Increment Surveys” (page 135),
is concerned with the timber volume of the woodlands and the rate by which
it is increasing each year. Only two descriptions of woodland, the High Forest
Type, and the standard trees of the Coppice-with-Standards sub-type, are
considered therein.

Part 1V, entitled “Comparisons and Conclusions” (page 155), Ppresents a
brief comparison between the results of this Census and those of earlier surveys,
and gives the main conclusions reached by this 1947-1949 Census.

Fleven Plates make up the central inset, following page 112. Plates I to V
and IX to XI show representative areas of the main Types of woodland discussed
in Part II. Plates VI, VII and VIII relate to Chapter 2, ‘“Method of Survey”,
and show how the six-inch Ordnance Survey maps were used as a basis for
all the area data here presented.

Appendices I to IV, pages 165 to 189, relate to Chapter 2, entitled ‘“Method
of Survey”, and show details of documents used (in Figures 1 to 8) and methods
employed. Appendix V, page 190, relates to Chapter 16, entitled “Survey of
Volume Increment”, and gives certain data used in the special investigation of
the increment of broadleaved trees.

Appendix VI, page 191, relates to Part II, entitled ‘“The Census by Area”,
as a whole. It is the only portion of this Report to present figures on a
county basis, and comprises twenty tables. Its purpose is to provide an analysis
by counties, of the main sub-divisions, such as those by Type of woodland,
discussed in the area census which makes up Part II.

Appendix VII, page 232, gives details of the areas of woodland surveyed in
the State Forests, classified by Forest units and conservancies.

Appendix VIII, page 238, consists of nineteen maps. Map 1, Maps 3 to 6,
and Maps 8 to 14, express graphically certain of the information by counties
previously given in tabular form in Appendix VI. Map 2, presentea for
comparison with Map 3, is based on the 1924 Census, and is included to show
changes in the relative productivity of the woodlands between 1924 and 1947.
Map 7 shows the distribution of the 302 State Forests that were included in
the 1947 Census Survey.

Appendix IX, page 258, is a histogram comparing the productive and unpro-
ductive areas of the woodlands of the country, at various dates between 1913
and 1947.

Appendix X, page 259, gives details of a special additional survey which was
carried out in the State Forests only.

Appendix XI, page 263, provides information on the principal *“minor
species’ of trees encountered in Private Woodlands.

12



PART I
PURPOSE AND METHODS

CHAPTER 1
THE PURPOSE OF THE CENSUS

This census was carried out between January, 1947, and June, 1949. Its
purpose was to provide a detailed classification by area, based on the six-inch
Ordnance Survey maps, of all woods five acres and over in extent (and exceeding
one chain (66 feet) in width), according to type of crop, age-class, condition,
and species, and to assess the proportion of this area which could be considered
suitable for economic management as part of the potentially productive wood-
land of the country.

In addition, it was required to obtain global figures for the volume of standing
timber, classified by principal species and main categories of size, and to assess
the current annual volume increment. Volumes were obtained by a process
of sampling, which was carried out concurrently with the later stages of the
area survey and was completed by October 1949.

The necessity for such a comprehensive census arose from the inadequacy
of existing data for the detailed planning and execution of forest policy. Earlier
surveys were not only subject to certain inherent defects and omissions but
they had been thrown completely out of date by the widespread fellings of
British woodlands between 1939 and 1945.

Former Surveys
Statutory Returns

The only reasonably comprehensive records of British woodlands prior to
1914 were compiled from statutory returns. This information was summarised
in 1913 for England and Wales by the Board of Agriculture, and in 1914, for
Scotland, by the Board of Agriculture for Scotland (Agriculture Statistics—
England and Wales 1913, Cd. 7325; Scotland, 1914, Cd. 7958). In each case
the schedules were distributed by local officers of the Board of Customs and
Excise to woodland owners who gave particulars under the headings:

(a) Coppice including Coppice-with-Standards,
(b) Plantations under ten years old,
(¢) Other Woods.

In order to obtain additional information required in connection with the
supply of timber for national defence during the War of 1914 to 1918, a Survey
of Scottish woodlands was undertaken by the Timber Supply Department in
February, 1918, and completed in the following year. A similar survey was
started in England and Wales but was not finished. The results in each case
were of value only for the immediate uses for which they were required, and
were never published.

Forestry Commission Census of 1924

One of the first acts of the Forestry Commission after its constitution in 1919
was to draw up plans for a complete census of British woodlands, in order
to take stock of the position after the extensive war fellings of 1914 to 1918.

13



CENSUS OF WOODLANDS, 1947-1949

This survey started in the autumn of 1921, but was not completed until the end
of 1926; however, as most of the work was done in 1924, that year was adopted
as the date of the census, and statistics collected in other years were adjusted
accordingly. (Forestry Commission Report on Census of Woodlands and
Census of Production of Home Grown Timber, 1924. H.M.S.O., 1928 (Out
of Print.) ).

In England and Wales, most of the work of collection was done on a voluntary
basis by private individuals (County Organisers) selected for their extensive
knowledge of the woodlands in their particular districts. The County Organisers
were supplied with copies of six-inch Ordnance Survey quarter-sheets, on which
was marked the outline of each individual wood exceeding two acres in extent.
These maps were then forwarded to woodland owners who were asked to indicate
on them the types and age-classes of their woods.

In Scotland the information was similarly recorded on six-inch Ordnance
Survey quarter-sheets but the work was done partly by the Commissioners’
regular Local Correspondents and partly by the technical staff of the Com-
mission.

In the returns, the woodlands were divided into two main classes:

(a) Economic or potentially productive—i.e., woods maintained or
capable of being maintained for the production of timber for com-
mercial purposes.

(b)) Uneconomic—i.e., woods not maintained for timber production,
but primarily serving some other purpose.

The first category was divided into High Forest (sub-divided by age-classes),
Coppice and Coppice-with-Standards, Scrub and Felled or Devastated woods.
The second category included amenity woods, shelter belts and park timber.

This method, although it was the only one practicable at the time, contained
certain inherent defects, of which the most important were variations in the
fullness and accuracy of the returns submitted, and local differences in the
interpretation of the instructions for classification. It was therefore realised
that a more careful survey would eventually become necessary.

Other Surveys

In the meantime two privately-sponsored surveys were being carried out,
and these must be mentioned.

The first, the Land Utilisation Survey of Britain, an independent research
organisation set up under the auspices of the London School of Economics
(University of London), recorded the use of every acre of land in the country,
including woodland, on six-inch Ordnance Survey sheets, and subsequently
published this information in a series of coloured maps on the scale of one
inch to one mile. The maps were explained and analysed in a series of Reports,
one for each administrative county. Publication of the Reports began in
1937 and was completed in 1946.

Woodland was classified as:
(@) High Forest (coniferous, mixed and broadleaved),
(b) Coppice and Coppice-with-Standards,
(c¢) Scrub,
(d) Felled.
Unfortunately the areas for each type were not set out in detail, and the
value of the survey from a forestry viewpoint consists mainly of the record of

14



PURPOSE AND METHODS

total woodland area for each county, and its distribution in relation to other
types of land use.

The second survey was undertaken in 1937 by the National Home Grown
Timber Council, and comprised a census of the woods of Hertfordshire. Al-
though on a small scale it was a useful piece of pioneering for later work,
and established the value of using specially trained surveyors for the enumera-
tion, in place of untrained voluntary workers. In this Survey the woods were
classified in considerable detail, an ocular estimate was made of their timber
contents, and brief silvicultural notes were written for each area. This infor-
mation was recorded on cards which, by a system of coding and indexing,
permitted mechanisation of the work of sorting and tabulating.

Forestry Commission Census of 1938

During this period international developments were giving increasing cause
for concern as to the extent to which stocks of home-grown timber might be
available to tide the nation over the emergency of another war. The Forestry
Commissioners accordingly carried out small trial surveys in the autumn of
1937, in two English and two Scottish counties, to test methods and procedure.
At the beginning of 1938, they set up a Census and Plans Branch charged with
undertaking a census of all woods of five acres or more in extent, and with
preparing plans for the rapid increase of home timber production in the event
of hostilities.

The technical staff consisted of a Divisional Officer in charge, assisted by
two District Officers and twelve (later sixteen) surveyors, of whom the majority
were university graduates in forestry; several of these men had had previous
experience on the trial surveys and the National Home Grown Timber Council
census. The work was directed from Headquarters, in London, where the
office staff consisted of one chief clerk and three (later six) other clerks. Counties
were surveyed in groups, a district office being set up at a convenient centre in
each region.

All woods, or areas shown as woodland, on the six-inch Ordnance Survey
sheets, and exceeding five acres in extent, were inspected and classified as:

(@) High Forest (coniferous, mixed and broadleaved),
(b) Coppice and Coppice-with-Standards,

(¢) Scrub,

(d) Felled or Devastated,

(e) Derelict,

(f) Lost (disafforested).

High Forest was further classified by age-classes, and both High Forest,
Coppice and Coppice-with-Standards by condition. For all types of crop an
ocular estimate was made of the contents of each stand by species and “assort-
ments” or size categories of produce. Each category was coded and the infor-
mation was recorded by marking appropriate numbered frames on the field
form; final computations of area and of volume were made in the office, and
completed data were then transferred to a series of punched cards for mechanised
sorting and tabulation.

In order to provide a statistical check on the accuracy of the ocular estimates,
and to pick up information about the area and contents of woods less than five
acres in extent, a carefully controlled sampling survey was carried out simul-
taneously with the main census. The sampling areas were located by reference
to the six-inch Ordnance Survey quarter-sheets. One quarter-sheet in every
five was selected at random. A perforated celluloid grid was placed over it

15
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and a series of 54 pin holes was pricked in the north-west quarter (i.e., the
portion six inches deep and nine inches wide at the top left-hand of the quarter
sheet). The area thus demarcated, covering 1% square miles, was inspected
on the ground; and the location of each pin hole falling within the boundaries
of existing woodland was taken as the centre of a sample plot, circular in
shape and one-tenth of an acre in size. The plots were laid out with tapes,
and all measurable trees falling within their boundaries were recorded; sample
trees were girthed and their heights taken by hypsometer.

When war broke out in September, 1939, the census had been completed for
about 18 per cent. of the woodland area of England and Wales, and 50 per cent.
of the woodland area of Scotland. Complete surveys had been made of the
counties of Nottingham, Lincoln, Sussex, Flint, Denbigh, Caernarvon, Anglesey,
Merioneth, Montgomery, Caithness, Sutherland, Ross and Cromarty, Nairn,
Moray, Banff, Aberdeen, Kincardine, Angus, Fife, Kinross, and Clackmannan,
while parts of the counties of Yorkshire (West Riding), Derby, Leicester,
Rutland, Shropshire, Cardigan, Radnor, Inverness and Perth had also been
covered.

Estimates of the timber resources of the whole country were by then urgently
required, and to give these with any degree of accuracy more information was
required about the counties which had not been surveyed. Circumstances
having made impossible the completion of this census, it was decided, before
stopping the field work altogether, to make a rapid sampling survey of these un-
surveyed counties with the object of determining the proportion of woodland
falling in the different types, and the variations in volume per acre, species and
assortments.

This “flying survey” was carried out by a modification of the original
sampling procedure. In order to reduce the work involved, and so save time,
a lower intensity of sampling was accepted, and the sampling areas were selected
systematically, spaced across the unsurveyed counties at the intersections of
a grid of 25 mile squares. The four six-inch Ordnance Survey quarter-sheets
falling nearest to each point of intersection were prepared for sampling as before,
and the subsequent field procedure was identical.

Computation of the final results was based on a transformation of the areas
of types and age-classes obtained in the 1924 census, adjusted to conform with
those changes which had been found to occur in the counties which were fully
surveyed.

Although the 1938-1939 census, if it had been completed, would have given a
more detailed and accurate record of British woodlands than any previous
survey, the method adopted contained defects, which did not become apparent
until the work was well advanced. The most serious, in the circumstances,
was the fact that it could only be carried out by a highly qualified and specially
trained staff, the shortage of which restricted the rate of progress. Moreover,
the assessment of volumes, at the same time as survey and classification by
areas, not only slowed the work as a whole, but necessitated the spending of a
disproportionate amount of time in irregularly stocked and less productive
types of woodlands in which volume estimation was naturally more difficult.
In spite of this, the figures and information obtained were of great value in
the early stages of the war, and for the formulation of post-war policy.

Ministry of Supply Survey, 1942

The progress of war fellings was so rapid that the Ministry of Supply, which
had, by 1942, taken over the Home Timber Production Department set up by
the Forestry Commission at the outbreak of war, soon became concerned
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over the adequacy of the flying survey data and was faced with the necessity of
carrying out another census in order to obtain an up-to-date picture. In
Scotland, this was done by a complete stocktaking of all utilisable stands of
timber, and was based on the one-inch Ordnance Survey maps. But in England
and Wales, where the individual woods are smaller and more diverse in character,
the limited time available led to the adoption of a sampling method.

In the first instance (A Scheme), systematically selected six-inch Ordnance
Survey maps, representing five per cent. of the total land area of England and
Wales (one quarter-sheet in twenty), were examined in two stages covering two
and a half per cent. each. This was followed by a second five per cent. sample
(B Scheme); and subsequently by the complete survey of selected areas, and
(in some cases) counties, which were of particular importance from the point of
view of timber production (C Scheme).

The woods were classified by type, age-class, and condition, in the same
manner as in the 1938-1939 census, but the assortments recorded in the volume
estimates were varied. At the same time, in addition to woods over five acres
in extent, one wood in every five of those under five acres was surveyed. State
woodlands and areas completely surveyed in the 1938-1939 census were excluded;
and adjustments were made for these in computing the results, which were
worked up on the basis of the total area of woodland shown on the latest
revisions of the one-inch Ordnance Survey maps, calculated from intercepts.
The full ten per cent. sample (Schemes A and B) on which these final estimates
were based was surveyed by the end of 1942, after which work on the C Scheme
was continued on a reduced scale until the end of 1945.

In an undertaking carried out in the difficulties and stress of war-time,
the urgency of the moment inevitably required certain compromises and
approximations in the methods of survey and computation, which in the
ordinary course of events would have been avoided. In spite of this, the
1942 census attained its main object by providing a revised global figure for the
total timber volume of the country, and of the proportions suitable for the
various kinds of production. It made a further contribution to the data
required for the formulation of post-war forest policy, but like its predecessor,
it suffered the disadvantage of being rapidly thrown out of date by the still
unabated progress of felling.

Home Timber Production During the War (1939 to 1945)

The full story of the contribution made to the war effort by British woodlands
has been told elsewhere. (Home Timber Production, 1939-1945, by Russel
Meiggs. London, 1949.) The volume of timber actually produced, after
conversion, is set out briefly in Table 1 below.

PRODUCTION OF HOME GROWN TIMBER
SEPT. 1939—DEC. 1945

Table 1 Thousands of cubic feet
Sawn Sawn Sawn Rc.)u'nd
Country Hardwoods | Softwoods Mining Mining Total
land and Wales .... 233,563 118,371 46,369 190,510 588,813
gggtli%d 18,347 126,019 64,724 98,579 307,669
Great Britain 251,910 244,390 111,093 289,089 896,482
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This table gives details of the total production of home-grown timber by
categories, amounting in all to nearly 900 million cubic feet. Allowing con-
servatively for an average loss on conversion of 25 per cent, this represents
a standing volume of at least 1,200 million cubic feet, hoppus measure, over
bark, slightly more than one-third of the 3,372 million cubic feet estimated,
in 1938-1939, to be the total volume of woodland, park and hedgerow timber
standing at the outbreak of war.

Practically the whole of this amount was taken from private woodlands, for
although State Forests contributed 51} million cubic feet, the greater part of
the plantations made by the Forestry Commissioners since 1919 were still
too young to yield useful produce. At the outset an effort was made, through
the control afforded by felling licences, to reserve the immature crops, but as
the scarcity of various classes of material increased, this practice could not
be maintained. Shortages of man-power often imposed the need for a con-
centration of work in clear fellings, even in cases where thinnings over a wider
area might have given an equivalent yield. Some types of woodland suffered
more heavily than others. The overwhelming need throughout was for soft-
woods, and Scotland, where the growing stock is predominantly coniferous,
was called upon to meet a high proportion of this demand. With hardwoods,
the demand, as always, tended to be selective, both by species and by qualities,
and stocks of certain categories such as prime ash and veneer beech were all
but exhausted. In some cases, good was done by clearing poor-growing
neglected stands which would have been difficult to market in normal times,
but the large surplus of second and third quality oak present in mature broad-
leaved woodlands remained relatively hard to dispose of; the proportion of
waste involved in its conversion was often large, while attempts to substitute
it for other and scarcer timbers were not always successful.

While coppice woods made some small contribution to the production of
round mining timber, and standards, hedgerow and park trees to the production
of sawn hardwoods, by far the greater part of the 1,200 million cubic feet which
was felled came from High Forest stands, and this quantity could not have been
obtained by the cutting over, either completely or on a selective basis, of much
less than half a million acres of woodland. Changes of this magnitude had a
profound effect on the structure of our woodlands. The changes which took
place during the war made it more than ever necessary to have an accurate
stocktaking of the country’s present resources.

CHAPTER 2
METHOD OF SURVEY

British woodlands are characterised by relatively small size, multiplicity of
ownership, and by the diverse character of individual blocks, scattered over
a countryside which, although predominantly agricultural in character, is
frequently broken up by urban and industrial development. Although recent
large scale afforestation is beginning to change this pattern in some parts of
the country, the only considerable regions in which the density of woodland
approaches conditions typical of other parts of Europe occur in south-east
England and the north-east of Scotland. Despite these disadvantages of
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dispersal, few woods lie at any great distance from a public road, and all but
the more recent plantations are accurately shown on the six-inch Ordnance
Survey maps, which are revised from time to time according to the progress of
development in different counties or districts.

The methods of survey appropriate to such conditions had already been
largely established by earlier work, and practically all requirements for the
present census could therefore be foreseen.

A complete enumeration was necessary, and it had to be carried out in the
shortest possible time. The essentials were to employ specially trained staff,
to base the survey on the six-inch Ordnance Survey map, to avoid waste of effort
in the inspection of very small woods and in the estimation of the contents of
individual stands, to adopt a classification which would give information
comparable with previous records, and to codify the data to facilitate booking
and permit the mechanisation of sorting and tabulation.

Trial Survey of 1946

In June, 1946, the Forestry Commission set up a small staff to investigate
the problem and to draw up proposals. This was placed under supervision of
the Director of Research and Education, and consisted of an officer with
administrative experience of similar work in the Colonial Forest Service, a
District Officer with previous service on both the 1938-1939 and 1942 surveys,
and two surveyors who had been engaged continuously on the 1942 sampling
survey and subsequent C Scheme, referred to in Chapter 1.

Trial surveys were carried out in parts of Sussex, Kincardineshire and
Nottinghamshire, and finally, after agreement had been reached on the main
procedure, a census was started for the County of Bedford.

During this period, instructions and definitions were tested and modified,
and possible rates of progress under varying conditions were assessed.
Concurrently with the field work, technical advice was obtained on various
methods of machine tabulation, and attention was given to the possible use of
air photographs -as an aid to demarcation and enumeration on the ground.

The main conclusions reached were that a full census could be completed
in about thirty months; that private and State woodlands should be dealt with
separately; that England, Scotland and Wales should each be dealt with
separately; that a central office should be established for administration,
to co-ordinate the field work, to handle the sorting and tabulation of data,
and to store records; and that volume sampling should be carried out after
completion of the area survey.

It was also decided that September 30th, 1947, was the most convenient date
to use as a datum line for all facts recorded. This coincides with the close
of the “Forest Year”, for which all the statistics and Annual Reports of the
Forestry Commission are made up. This, in turn, has been so fixed because it
coincides with both the start of the annual season for tree-planting, which
extends from October in one year to April in the next, and also with the virtual
cessation of the annual growth of tree crops.

Survey by Area, 1947-1949

Details of Classification

The Census of Woodlands covered only those woods of five acres or more
in total extent, and every such wood in the country was visited and classified;
an annotated copy of the general survey instructions is shown in Appendix II,

page 176.
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