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1 Overview

Since the last advisory group meeting there have been three
major developments in the links between the divisions of the
project that will ensure that the final product integraies the
various elements.

1.1 Pattern analysis

The method of pattern analysis being developed for the land
cover types is equally applicable to satellite 1images, the
relationship between units within 1kr can be analyzed the
same way a3 pixels. The analysis of patiern will provide
information on connectivity which n turn relates to island
bicgeography theory. Correlation between the measurements of
patternin satellite images and ground cover data will enaibls the
notentizl hinks between the two sections to be aszessed

1.2 Incorporation of autecological data

The analysis of connectivity and pattern requires detailed
/ . -+ " - P
biclegical data on dispersion, estabhishment and Nhife form of
species since their behaviour will determine the degree of

isolation involved Such structures will involve searching
sting scurces of ecological data but will also suggest species
where further ecological details are required.

1.3 Application of the land classification to expert
systems

The dewveloprnent of an expert system based on the land
classification will eranle the topics invoived in the project to be
incorporzted intc a cornmon framework. For exarnple possible
changes in bird populations due to land uss change or
managernent of grassiand could be linked to different areas of
the country. Advice will be gble to be produced at a variely of
levels from sirat=qic to local



2 Remote sensing

2.1.1 Ground survey - The Selection of 1Km

The zpecification in the contract iz that studies should be
concentrated on areas of changs but that also there should be
measures of comparison with relatively stable arsas  The
sarpling scherne cuthined below was described at the last
advisory group meeting and was based on:-

(1) The squares with the hic,fhezt -mer-*r of changes
recorded from the ITE surveys in 1978 and 1984,
(2} The sguares with the highest degres of change

identified by HTS i each of the major catzgories and
mntheirstudy.

These individual squares do not, howswer, contain enough
loczbions for certain arsas for the correlation v..tn the satelhite
wmnagery. Accordingly the foilo*.-w'usg procedure was devised to
extend the sample number:

Square X A central 1Km square for one of the & land-classes
thought (by ITE) to be most likely to undergo
Changs.

Square B One from the ring oflénon-ccptigurﬁuq SQUares in

the 5 x5 Kmarea centrad on X This would

be selected at random but with some over-riding
rules concerning excessive water, excessive urban
content etc. 't squares would not belong to any
pre-determined land-class (in fact the land class
#illnot be known). The ‘£ squares will therefore
act as controf squares, to snable comparisons to be
fnae,

On this basis thers were 48 10Km=, contaimng a total of G6
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tKrn= (& M sguares for each of the S land-classes

squares).

SCrdnance. .Survey. .1 L0000 mans. cover. DK, x SKm, and |
therefore are sufficiently large to provide a choice of

- 1

squares {although not usually all possible candidates).

The szmpling scheme was then extended to an additicnal 25
S

13K squares based on the areas that ermer Gedas most fadle to
change 11 the HTS &El‘&(l-?&jtllFES survey,  1Km souares from

viithin thesse arcas were as ‘M sguares, with T8 souares zelectar
ai randorn as before. 25 new mans will be nesded

tatistical sdvice stated tnat the number
1 further and 30 the squares colld not be
= o heterogeneity ¢f the land

appufhuncﬂ to "m— Y EEC ; ;
~ClAgEE S i HOWE YT »--i-t’~{4Fe-‘_’1-i-~i¢'am&blil-t}“---.ls found then these

wy
squares can be use to ncre e the Sampie rirmber surveyed in
t . :
|; . c
budy of Lrbnr. dw\lopm&n. or t mlgndd. The statistics are well
ezfaibiished for this procedure,

An  altternative epprcach for small  samples 13 partial

replacernent. In this acproach =acn time aresuryey takes piace
an additional series of aguares are zelzcted which can be
cornpared with the initial sarmple This was the strategy followed

- - e ey vy v VAR
Tre total number of aquares for thia year's survey was 145,



2.1.2 Ground survey - 1987 fieldwork < Warnock

During the sumrmer of 1937 a total of 146 | Km IqQuares were
surveyed throughout England | Scoiland and Wales for use as
grounct truth  to test the usefulness of remwte sensing in
monitoring land uzse change. The survey was carried out over an
11 week pered from 22 June to 2 Septernber involvi 1ng 230 rnan
days of work. On average sach square ook approxi ately -6
hours  for  complete survey | inclading  permiszions  and
traveliing

Anaiysis of information recorded in 1978 and] 964 by ITE an::i
frorm other studizs in England and Walss by Buntings (1 QA5
wentified a nurnber of areas where significant land use chanages
hadi Laken place. These included four tand VL.3EF:E i the Jowlands
(310,111,267 and three in the uplands (17,20.32) to 1efr9rwzth 25
other areas vdentified by Huntinas One fur tne. land class (6 waz
elso included as this was predicted to have a gh probabibity of
Change.

Two 1 K squares were surveyed in =zch sample area : a central
Wosquare based either on one of the ITE land clazzss or a
Hnrutmr}‘. arez ; and an ‘B square selected at random from a rmg
f 16 :.(--n—contiguou 5 squares ina Sx5 Km area centred on the ¥
.cz_uare ‘”«ﬁmplp cquwes
rsf v

€N

5
were coded using a standard rurmat ,
1th their land class number {or 'H' if 2 Huntings square)
foil xfc—.::! by a national square series number | with an Woor E'to

Y

distingush betwesn the two squares in each area (=g, 10/467
H/644 1

Sy

—

The sample Srzquarea veere split into six groups (see figure 2.1
with the intension that survey tearns would be based at five {TE
stations. In the event many of the squares | particularily in
southern and eastern England were surveyed by mobile tearns
from Merlewood.

In all cases permissi-:n'a were sought before commencing survey
This was generally done on the day of the survey and for those

‘a4



squares already worked a letter was also <ent belorehand
explaining the purpose of the wark. In many cases identifying

and contacting farmers/landowners proved to be 2lmost as tims
consuming a3 the survey itself. However | apart from gaimng
leqgal access Lo all paris of the square and ensuring the goodwill

of all concerned | rmuch useful background infarmation on tand
own2rsiip was collected for poszible future visits In addition

detals on the size of the hoiding and tenure type were aiso
collected | where pozzible | for anatysis of farm Structurs at a
jater daue.

The zurvey its2lf was Razically & mqprunu EXErcigSe I which
scgetation and land use wers recarded on & (1 10000 mmaps As

far‘ as pozzible thsnformation was tr*rmn’rtf daccording o the
st of optiens available (sze figure 212) , but occasionally it
wWas necessary to ada other categories fo the st The oimirmum

rmapable unit {mmu) was considered to be 1725 ha (20 % 20 mi
For each square the data recording sheet together with itz &°
mag were formatied unto a sindie sheet for convenlence of fislg

recording  Once compieted this was combined with  the
oviersmp data sheet/map and mads into a booklstl Flgures Z 1.5
and 2.1.4 show examples of field sheets from & lowland and
upland square respectively.
In order to give az much information about each area of land |
combinations  of dats

-

s were used Lo annctare €ach
cateqory on the map To facihiate thizs form of coding | boxes
were provided on each data recording form enabhnca a series of
nurnEric codes to be comoined and represented by a sinale alpha
character For inztance | a particular ares of gr:*is.arn'i rght be
codsd with alastier A" Inthe boxes at the foct of the recor =-:.|.CI
form “A" right be recorn n:'_i as Leing 2 combination of codes 3
FSAI00 200 95100 | where: 32 = permanent grass 7S R

.-‘15.;; 5805 and Ao/ous resied 1'1\,"-'] . each of which cover
25-50% of the wegetabion umt ; 95 = mixed species | malking up
the rernaining cover. Inother \..u.sr'.q thie uze of an alpha code to
represent a 2enes of numeric Coc .:;, not only saves spaces in
marking up the map but al=o allows a mare informative record

e - -y - I - = - - oy ‘ - - == TP - . -4 =~ ]
to be made Where more than 26 Codes wers nesded dobls



Digitisation of the field data 13 presenily being carried out and
when cormplete the cover figures for the major vegetation types
will be cornpared with previous surveys,
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The relationships between the sections in the project.



2.2 Data preparation 0 F Evans & B K Wyatt

221 The land cover maps.derived from.the 1984 and 1987,
surveys have been digitised with priority being given to the
latter.

To keep the task within managzable bounds the recording
scherne has merged cover types where it seernz unlikely that
chey will be distinct radiometrically. The process is common to
botin ITE and NRSC, and 1t 15 hoped to achieve & common standard
by Using & key based on the code nurbers thal were usedin the
field survey. Such a key has been worked out jointly and is now
e g applled by both groups. | ownll inevitably be imperfect in
that 1t cannot cater for every possible combination of species -
there will always be some ambiguities - and these cazes will
nave to.be judged sublectively.. Experience has shown that the
matn problems arise when in the divisions of lowland/
crlrvultural arasslands are combined with /ofimg Féeridnmor
ey oftisws  Theae have -aually been allocated to the
'permanerut rassland  clas which 15 may  be  rather
heterogeneous, and  may not therefore  be  consiztent
radiornetrically

The merged categories have been mapped using a standard

rangs of coloured pencils (Rexel Berwent), and the same colours
(as near as we can get) Qen:ﬁrated on the 125 The RGE
wolahtings used to specify these colours have been recorded

and will be apphed generally to classified images.

Maps ars being digitised using an [2S software package called
"STRINGS" and a very large digitising tablet  The resulting
raster images are outhine maps only, and contain no information
ont the identity of each cover-type. Their uze for traning will
therefore nwvolve constant reference to the original paper
maps. On average, each map takes one hour to digitise, and f
the equipment remains avallable, we expect to finish this phase

S
of the operation by the end of October



222 Having cbtained the relevant TMimagery frori NRSC 1t was
intended to warp the nr:aumy viithin |TE, but because of the
decision to use a sin (x)/% resampling function, not available on
the 125, NRSC vill now provide the warped imagery.

The poor surnmer weather means that the hopes of acquiring
anything approaching comprehensive TH coverage in 1957 have
mGre-or-1eas far.e-hi and it will therafore be necessary touse on
exrhier rnages. As far as the uplands are concerned, any
discrepancies (grassland improverment or tree-felhng are the .
rmost likely ) should ke cbwious enough to avoid being confused,
bt crop data may be unrehable.
Black and white asnal photographs of some sites were obiained
by the NERC atrcraft during the surmrer, and these may b2 usetul
invarious ways. They will provide a check on the pu;lhumrm of
houndaires in semi-natural vegetation (which can b2 hard to map
ab ground level) and could help in1dentifying additional training
areas outside the tkm boundairies. The photographz will be
sed to check that the areas chozen for training are reasonably
homogeneou:—:. A total of 56 Tkm squares were covered (26
MRS, 20 1TE).

.'
-

Where sites were not covered by NERC during this year's
campaign, it will be necessary to fall back on ph-mtogruph* from
other sources (DoE 1= conducting a hibrary search). Much of this
wil be quite old, and will therefore have to be used with caution
i coutd have particular value however, if the photography could
be chosen to roughly match the acguisition dates for zatellite
IMagery.

223 Each 10Km sopare e (containing 2 Tkm core squares) will be
subsecthioned out of the full scene, and retained on &n account

!

(with tape backup) specific to that square.

The zubsectioned mages will then be cahibrated using tape
header data, and radiometrically corrected for sun-angle Gn
that Crder), '

e

| L'l)



The digitised survey maps will be registered to the image and
superimposed on it by contrast stretching withina ROl specified
by the hnes themszelves, Because of the small size of a 1Km
square (1¥m = 40 pixels), it iz intended to work with the map
enlarged to 400 pixels (the "STRINGS" package i3 flexible in this
respect), <o that the hines themselves are not covering a
sigrificant proportion of the image (sorme parcels of land may
otherwise disappear behind the lines) The TMimage will need
to be cirrilarly enlarged by rephcation of prels,

Each 10Km square will be claszifisd independently of other
sites, and using traning data extracted from within the 1Km

squares only.



2.3 Image capture and preparation MG waooding

2.3.1 Introduction

The work programme in the period July to October 1987 has

involved the following aspe cts

t

and 11,

- Extraction of 10km x 10km im

l[dentification of T and SFOT data coverage for
the 1 krn samole squares in Land

.Jaﬁaea <10
’ J

-
=

ages centred on

the Tkm sample squares, from g= um’tr cally

corrected T and SFPO

censs avaliable within

..the NREC archive (Land.Classss Z 1D andd 1),

- GCeometnc ceorrection of selected image su
scenes, followed by the extraction of 10km

1 Gl (1984 imagery for Land Cla

- Preparation of Versatec plots a
for selecied 10km x 10k TM an

- Aninvestigation of land cov
using THM data for Land Clas

€
S 5.

535 3).

t 150 000 scals
o SPOT images.

r discrirmination

2.3.2 A summary of the work carried out for land class 3

This has corcentrated on the study of 1634 TF

I trnages because

of the good satellite data coverage for this year and the fact

that the ITE ground maps are also available,
12 sample squares have coverage on 21/10/84, 7
on 14/5/54 and 2on &/7/84. Sample squares LC
poizess the best cowver; with the very intere:

A total of 11 of the

fon 1274784 3
3567 and LC}ASI
sting combination

of spring (Apri or May), surnmer (July) and Auturan (Getober)

CoOvZrane
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Ly ek GAI EIIRIT STl D0 5 BTN 0] jand COwES
ciacrirmnation using the October images. An image cormposite |
of the 11 Tkm sarmple squares has heen produced, and the {TE
ground data maps have been used to adentify and draw
boundaries around the largest of the land parcels on the imags
analysiz .system. _Mean.and standard . deviation reflectance
-,.::lu;: have been extracted frorm the images for each land
parcels (TM bands 3, 4 and S).

This excercize showed the ITE fizld maps to be a valuable as a
source of ground data for the most commonly occurring land
Cover t_\,pv-_;, such a: grasstand  and the main crop types, but

rary of the less carmmaon cover types were found to b noarty
reﬁr':%ntefi For anstance, orsly I oeamall ares of br Oacﬂr:ut
woodiand occurs i any of the 11 sample squares, and there were
ne arzas of comferous woodland, This indicates that additions
ground data are required both for investigating the po rential for
land cover dizcrimination and for using as traimng data for

- ~--Subsequent classification studiss.. .

Simple graphs showing the usefulness of different bands for the
separation of the different land cover types will be available zt
the progress meeting.

udy of land cover discrimination using the available
L‘ -termporal images has been started, using the 10km square
,cnfr”’l on LC3431 and the availlable May, July and October
imagery. Approximately 10 land garcels of the most important
land cover types have beenidentified using the ITE field map
anc general expenence of land coverin this part of East Angiia,
Again rmean and standard deviation reflectance wvalues have
been measured for these tand parcels, and graphs have baen
prepared 1o investigate the usefulness of different dates for
tand cover discrimination.



2.3.3 Methodological aspects

One of the main justifications for the uze of satellite remote
senzing for monitoring changes in tand cover is to enable the
study area, or the sample size, to be increased. Within the
frarmework of the ITE sarmpling scherne thns essentia}ly means
increasing the number of sample squares included within a
survey. The remote sénsing work s being concentrated on the
10k arsas centred on the 1km sample squares. Following land
cover classification for these 10km areas it will be possible to
produce area measurements separately for each ¢f the IOO ki
squares. To increase the sarnple size for particular Land Classes
it il be necessary for the Land Clazses of each of the 100
squares Lo oe known.

1

o)

from the early work it 1 clear that remote zepsing 15 geing to
be of lirnited value for discriminating between grassland
categories. It 13 unrealistic to expect categories such as
permanant grasstand, 1eys and unimproved grassland to be abl
to be classified even when good multi-termporal data are
avatlable.

r|‘|

T

2.3.4 Future work

Th= next stage of the study will concentrate on the following
aspects:

- The development and testing of different image
classification techniques (4s an extension of the
wWOrk  on lanri cover discrimination  and
concentrated on Land Clazs 3.

- ~ Experimentation  with  change  detection
tecnmae=s using pairs of armages obtained in
different vears (2 suitable pairs with a 3 year

Interval have bee indentified for ths work)



he development of image analysiz software to
enable ¢lazsified areas to be obtained separately
for the 100 TKkm sqguares within a 10k area.



2.4 NRSC Progress Survey: The upland land classes
G HGriffiths & N Jewell
2.4.1 Ground Data Collection

Three days were spent in the field witir ITE Merlewood staff to
Jearn about field r'er“or'dino techniques.  Subsequently Steve
wWarnock visited MRSC to discuss the coding and colouring of the
field data maps to fL.l ihtate comparison with the TH sateihie
irnagery. A final ground data map coding and colouring qchﬁme
has now been agreed (Table 11 and the 1934/87 maps for the si

class 20 squares (K/E) and the Huntings' squares have now bv:c-*-n

received

2.4.2 Extraction of Image Squares
A nurnber of TM scenes have now been corrected (section 2)
enabling image data for squares within theze scenes 1o be
extracted by National Gmid coordinates. T-hiq has besn
completed for five of the 10krm x 10km class 20 squares and the
mages plotted on & Yersatec colour plotier

2.4.3 Digitising Ground Data Maps

Foliowing coding of the ground data maps, the information vras
digitised on a Calcomp digitising table and overlain onto the
irmage data for the Croglin (723) and Dent squares (673} (X/€).
Unfortunately as aresult of the small size of each square (k)
and the large number of fields/parcels within each square, the
maps had to be digitised at 10x enlargement and superimposed
onto the imagery enlarged by the same amount (400x400
pixelz) By superimposing the digitized ground data onto the
imagery, reflectance values (OMJ for selected cover types and
training statistics can be extracted from the image data. In fact
braining statistics were derived from the Dent and Croglin 1Km
squares and apphed to the 1Dk Crogiin square. The classified
s data for the Craglin ¥/8 squares were subsequently



transform of function, f (x) This enables the degree to which
the transform preserves the spectral quality of the original
data to be determined by presenting the distmbution of
_amplitude against frequency for a given interpolation process.
If this distribution has a small amplitude for migher frequencies
smoothing will occur and the image wall appear blurred. In fact
the ideal interpolation function i3 a block of constant value in
the range +1, -1 in which a weight of unity 1s given to the sample
to be transferred and zero weights the other sarmples. Such a
function enables the image to be resampled without any
attenuation of high frequency inforration and consequent
blurring of theameage.

2.46 Nearest Neighbour

«—t
=.
o))

In method the transformed pixel is assigned the intensity
salue of dts nearest nejghbour in the original scene.  this
interpolation iz equivalent to convalving with a block of
conztant height in the range - 1/2, + /2. Ths i5 the only
interpolation function that does rnob alter the ON values of the
original data but i1t has very poor geometric properties; pixels
can be offset in the resampled image by up to 0.7 pixels. The
result 15 a resampled image with good spectral characteristics
but a disjointed appearance.

2.4.7 Linear Interpolation

The linear interpolation function, which is equivalent Lo
convolving with a triangular function, uses a proximity-weighted
average of four input velues to compute the output intensity.
Although linear interpoiation (bilinear in two dimensiong) has
rmuch better geometric properties than the nearest neighbour
function, its spectral properties are less good. Trhe advantage
of the nearest neighbour function is that the rangs of the
function from -1/2 to + 1/2 13 a convolution kernel with a
dirmension of oneg; interpelation between adjacent sample points
i3 not required as the resampling simply involves a snift of the
criginal intensity values to a new location defined by the cutput
matrix. Inbilingar interpolation the frequency distributinn of



cubic convolution can be uzed to resample the image to a
specified map  projechicn such as Universal Transveise®/0
Mercator (UTHM) or Space Qilique Mercator (SGH).

Earthnet TM data obtained by the MRSC for the raticnal archive
are 'systern correcteu to Level § » using a high ordsr pelynomial
The image data are correcisd for

[\

1) non-hnear rirror velocity profile
i) earth rotation
) panoramic distortion and earth curvature

Although the image data are alzo resampled Lo a SOM projection,
the remaining sources of non-zystematic error are not
corrected for in the processing procedurs. This is because the
attitude and orbital pn:mnn of Landsat which varies apprecianly

Lacross.a full scens  are.rnot kKnown, precchy as @ function of
time. Thus it 13 necessary to use GCP's to generate an accuraie
transformation modsl in rﬁ e Lo exiract precise areas from the
irnagery using national grid coordinates and to make accurate
measurements of areas,

—r

The resarmpling  procedurss  avatiadle,  nciuding 25
netghbour, Dilinear interpciation, cubic convaluiion r—tf‘ ~h fi
the original samples or interpolate between thera to estlmate
sarnple valuss on the cutput matrix defined by the GLP's

The accuracy with which the interpolator is capable of
recowering the original function (e spectral characteriztics of
the original data) depends upon several factors, including the
nature of the original data, how it was sampled and on the naturs
of the interpoiation function. The problerm of designing the best
lntcrpolatlon function for Landsat data is similar to fashioning a
digital filter having speciiic properties, the interpolation
pracess 1S a convolution of the sampled data with a continucus
function,

A useful tool for exarmming these factors and explainimg the
sarnphing and reconstruction process s the generalised Fouriar



desnity-zliced in colour and the arez of each clazzified covs
type caloulated. A preliminary qualititative comparison of the
clazsified 1Km squares with the digitis=d ground data showed a
reasonably good correspondence between the distribution and
extent of the classified cover types and the ground data,

Tz  reethodology  would  enable  classified  land cowver
information to be extracted from additional land cla:
squares in order to reduce the sampling error for this claf:‘-‘_: and
Lo increase the accuracy of the national estimates. However,
conzsiderable difficuibies were encountered in finding sufficient
training arsas for some cover types and this will also he a
problern in the quantitative measurerment of classification
accuracy.

‘.l

2.4.4. Image analysis

.!

The MRSC have agreed to undertake gzometric ¢ t
M irnagery r pnretl for the project. A list of the scenes &
correctedis c;w::n in Table 2

C)

2.45 Resampling Techmques

The principal distortions in the magery are cauzed by
rmatic, predictable errcrs and by non-systematic, largely

L
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I»‘;‘.-.]A -~
Lauie effiTors.

pay
e
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1) zystematic errora different sampling rates in the along and
cross track direction; non-linear mirror velocity profile; earth
curvature and rotation and panorarmic distortion

1) non-systematic  errors; mostly variations in sateliite
attitude-roll piich, vaw and satellite orbital position.

without  ground control  points  (GC Ps a simple  affine
transformation (e, simple rotation or nclation) can ke
performed from the orbital pararmeters of th»:— satellite to qive a
first-order correction for Systerr:ah-: Errors, 8-, gxpanding the
nurnier of terms i the transformation a polynormal such as



ursuitable  for apphications  involving set  of registered
multi~date imagery. In particular, one of the important aspects
of the project to analyse change between mulii-date imagery
would not be possibie due to the problems of co-registering
imagery containing spatial errors of almost +/- one pixel

2.4.9 Examination of Imagery

S aH Ctur“/ was undertzken to examine the geometric and
spectral differences between an area of THM irnagery (Downharn
Market th Class 3) corrected with a nearest neighbour and
modmed sinx/x interpolation function.

The image rezampled vath the nearest neighbour function had a
blocky, disjointed appearance with straight hnes displaving
considerable offsel along their tength. It was concluded that
such. an 1mege would be unsuitable for interpretation using
visual techniques The sinx/x resampling produced a smoother
Image more sutted to visual interpretation

A spectral profield was recorded across the same transect of
both wnages. The sinx/x profile displayed shightly higher peaks
and troughs compared with the nearest neighbour image,
indicating the slight modification to the speciral wvalues
ciscussed n section 248 By subtracting the two spectral
proﬂl -5 the spectral differences hetween the two functions
were enhanced and confirmed the shght tendency of the sink/x

interpolator towards an ecdge enhancing effect,
2.4.10 Proposals for Further Work

1} Examination of radiometric correction of irmage data to
elirmnate sensor c¢ahbration, lock angle and sun angle as
possible zources of error in the classification procedure.

1) re ssurement and analysis of reflectance values for various

aver units within aample areas using multi-date imadery
to 1et rrmne the spectral separatiity of land c1aases at
difterent datzz and for different band combinations. A



the funiction is ruch more irnportant because trus interpolation
between sample points is involved for a function with arange of
-1 to +1. In fact the Fourier transform of the linear function
shows that it is far from the ideal block shape required, with
amplitudes of less than unity at x equals zero. The result is that
higher frequencies are attenuated, ¢iving an image with a
smoothed appearance.

2.4.8 Modified Cubic Convolution {sinx/x)

The idealised interpolation function i3 unity ab x equals zero
and zerc ._.H other integer values of x to ensure thal the
interpolator does not modify the spectral values of the criginal
data. However, this idealised function decays to zero very
slowly which means that sarmple points af distances greater than
n where n is the function range, are given unwanted weights in
the interpolation process. This problem can be allewviated by
truncating the function at 6 or 16 points, but at the trunctation
peints the transform is non-zerc and this ciscontinuity tends to
introduce image degradation due to uneven attenuation

Although this interpolation function is costly in terms of
computer time, its combination of goed geornetric and spectral
characteristics makes it ideal for the geometric correction of
irnagery to the UK Nattonal Grid. The modified sinx/x functionis
employed at the NRSC for these reasons. A technique for the
automatic registration of a set of pre-defined GCP's with the
same sarmple points on the image to be corrected is used at the
NRSC in order to reduce inaccuracies introduced by misrmatching
of GCP's.

With these considerations in mind and in view of the fact that
the original data has already been resempled to a SUM
projection, the good geometric properties of the madified
sinx:x function outweigh the disadvantages of a shight sueciral
rodification of the original data.  Although the nearesy
neiaghbour function1s computationally fast and does not modity
the spectral values of the original data, the poor geometric
aualities of irnagery resarnpled with this function, make 1t



racdiornetric correction of the image data will probably preced

nis reflectance sampling exercise to enable comparisons to be
made between the different seasons of 1imagery and land cover
types within different ITE land ¢lasses

i) Classification of 10krn squares using computer-assisted and
visual interpretation techniques for different tand cover types
and comparing the merits of each technique. In particular
attention will be focuszed on a rmethodolegy to increass the
nurnber of classified squares to proviae alarger campls size for
more accurate estimates of national change n land cover. The
problem of classifving largsr areas from TM imagery 13
addressed 1n a r"evsew of the Huntings' Montoring Landscaps
Change Project (GHGY

ivy Detection of change between imaaes of different dates and
between irmagery.end ground datamaps.
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3 Core

-~

3.1 The current state of methods for assessing
connectivity in tandscapes.

3.1.1 !ntroduction

At the Merlewood seminar on "Island  biogeogrphy” it was
ATes the although the application of the theory to landzcapes
mws sound thers was Little hard data Lo support its vaiidity, The

DENSS SUIMMA HZErJ below show that this has besn corrected by

current work proceeding in Europe and showed that & u_.cungr

of refevant studies have been undertaken The situation 13 such

that there are a number of ztudies provaiding hard data on the

Wportznce of corridors end suggesting wamous methods of
]

d
attern. The papers were presented

measiring connectivity and p
tthe JALE sermnaran Munster, summaries of those relevant 1o
he prezent project are presented below

3120 M' compared the actual disposition of landscape
eatures in a raster format, against arandom array a5 a measure
of the deqree of or Clna]7aflﬁn A modification of thts would e 1o
divide the Ir\r.f2 inte 1 oor 1/2 ha blocks and exarning the
probamity of any one focation witiin that square beinc: of .t.‘
sarrie or different types to its neighbour. The method
pelow was based on his method.

[Il
\Ll

fi]

2122 Janssens and Gulinck® used the same approach for
nuff: sensing, emplying a brightness ds=‘ for assessment of
nectivity in adjacent pixels. |

"ﬁnner:ti'-,-'itv was used in a statistical rather than a hypothetical
kiological sense. A tvpe of hinking was uzed Lo wdentify pixels
that had much in common in order to divide up the rmap into
umis. This paper Llf'luc'St'-‘fJ away of linking the remote sensing
and ecological measures of pattcrn that has a great potentialin
providing a unifying oy_,tcm for the two sections of the o Fcf

l’.l



312 4 Forman® gave some uzeful shapes for edges wnich could
e recorded from the hield data - concave, convex, straight,
Wverse corner, outer comer, way and peninsula. It 13 necessary
to refer to his book for more > detail as he prezentsd ne hard

-4

The length of ecotones was alzo emphasized by zeveral
speakers, as were hexagonal shapes,

PuY]

3125 Turner® presented an analysia of shape and described
stmulation packege which could he applied to the HTS deta
inveiving pesaibilities of tranzfer between adjacent celis within
amatrix of 1 haunts These could be desoribed as -

(1) Fandom

(2) Four neighbour influence 1= the immediate cells,

(3} Eight neighbour influence ie a wider area.
AN m1t1 11 Fun on early da a was -‘-.mpare-:i with laber patherns

I
SNOWING true decline  of pattern \.~'—f1t.hin tre Jand:
agricultural ntensitheation continued  The sarne prc :
coud be used over a short or long term basis in the p"r::-E.ent
prorect, and would be ti=din with the pattern analysis as we

rerncte sensing.

‘l.
1



our data for 1284 The following matn scales are involved

I Species scaie - withina peninsula or corridor.
2 Hedgerow - scale

I Adjacent land uze elements - nearby patches
!
a. Land scale - diztance to nearest palch
'|

3.1.3 CONCLUSION

The meeting was of greal value in that it brougint ur to dats the
2

evidence of the 1r4,~"r'~“:n:e,.of.. connsctivity an the landacans

Thersas now an abundance oF hard data, both observalionst and
!

experimental, to show the tmporiance of corridors. Whilsh a

range of e‘&ment\, nave been shown 1o be important it remains a
PrOuIv—m as to how to integrate thern in an overall measure,

Rainer 11 12 more likely that, az with vegetation, & range of
meaiurss for plant species, birds, small marmmals and insects
may be oroduced. 11wl be useful to visit Burel/Baudry (Rousn),
"ef‘kﬁ-hr tHolland] and Gulinck (Belgium), when the results of
s0me of u‘ne analys=s descmbed below are available, a particular
azrea of imeortance 13 the way in which different biota can he

grouped together in terms of their biology and dizpersability,

rverdue ermphasis has been placed upon plants i this rezcec
and 1t will be neceszary to draw upon the experiencs of the
above peopie inorder toidentity as wide a rangs as possible o
different aroups affected by land uze change.



i. Milne, B.T. (Albuquerque, USA),_RH. Gardener (0ak
Ridge, USA), MG _Turner (Athens, USA) & RY. O'Neill (Qak
_Ridge, USA)

Heutral models of connectedness inrural jandscapes

2 Janssens, P.& H Gulinck (Leuven, B}
3onne "'t*/ proximity and contiguiiy in the

terprefation of remote ¢ c—rsrq data

:J

3 Opdam, P. (Leersum, NL)
Pozutations in fragmented landscapes: & revisw

4 Forman, R.T.T. (Cambridge, USA)

.

Fatch shagpe: akey ecological contioll
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.S Turner, M.G. {Athens, USA)
Anzlysis and simulation of changing land use patternsin Georgis,
LISA

&. Richling, A. (Warszawa, P)
Loncention of the meso-scaled map of tand use

7. Yerkaar, HJ. (Delft, Ni)

Trne poszivle rols of road verq%: :nd river dykes as corrdors
1o the excnange of piant apecies between natural habitas

3. Sharpe, D.M., Y Zhao, R. Guntenspergen, F. Stearns & C.
Dunn {Carbondale, USA)

Isoiztion of remnznt forest paiches in &n upper midwsst
agricintural landscape and thel '
disperzal.

G Harms, W.B. & J Knaapen (Wageningen, NL)

Landscape planning and ecnlogical infrastructure: the Handstad
Siuchy

=iy

i Burel, F. (Brux, F)

Ciclogical patterns and structura



3.2 Proposed method of pattern analysis

3.2.1 Introduction
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3.2.2

There are other more sophisticated ways of examining the data
related to spatizl variation. In statistics there iz an increasing
trend away from convoluted methods of significance testing,
towards more descrptive explanations of variation. Advances in
areas such as fractal geornetry hawe lustrated how scale
affects spatial r1tf-n1 revealing the importance of tang into

L f

consideration the way increasing scale reduces variation |t has
suggested for e:—:x.‘ampla that there are disproportionately more

amnall insecis observed on plants than we would expect becauze
our perception of the space available to theri 1z mades at g
different ccale.

Having taken scale effects into account, spatial variation dus to
edge effects, aggregative effects or ¢ Oatlal heterogeneity may
prov'-'if—- veluable insights .into .ecolegical processes. For

example, patternzs of variation in crops or vegetation may be
important in determining  agricultural  influences on  the
environrent. Sirmilarly environmental  patchiness is known to
affect poputation dynamics eg pest populations are strongl: »’
influenced by the spatial structure of their host
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3.3 Species analysis

3.3.1 The analysis of the species data has not proceeded far
Si the last meeting for 2 reasons:~

(1) The rmain effort has been concerned with the carrying out of
Lhe Tield survey Tor the remote sensting prograrm.

{2)  Gnce the data 'nc«.\-,'r;— bezri 22l up on ORA
ramoulation #l s o asier, and so tne data

=y ,rooc bpae L e e R s i- - - ey e . Vo
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s neended Lo orocucs keys Lo the vegelalion in the souares
as well as atr-;—ams:iv:-_—z rozdsides and fedges These keys will
me zvaEnable in btk ,'_r:“'ef:-' iorm as well as being incorporated
Lo he expert syslem Tz owill DL oan o wiabh the land cazs
desoriplion and provids a2 siandard basiz for comoarison of
vegetation within different habitats They will also provide =
Hak between the expert svsterms cratsct an 'i the land classes to
e nadvice, eg for herk rickh meadows,

Tre vegetation data oc ':alm 4% t‘ /o5 largsly concerned with

grasslande that are fitt rue-"al flora primanly
ssociated with management and n ent, levels. These are
therefore 1deal for linking mar;an::;en'nent prescripiions to
rodifications in current vegeiziion The main breakdown in the
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classification 1s given below, pius an exarapls of &
key and type descrintion Hn: type dezcnetion wil
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of pattern and the Shetfield unit
datz, these species anaI';;sie. Wil enable, hypotheses of the
troi of species by fand uze cnzngs to De set up for testing in



Preliminary breakdown of vegetation types
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3.4 The UCPE Autecological Database NF Jenkins

" The Unit of Comparitivie Plant Ecology (UCPE), based at Shefficld
University, has beenundertaking bread-baszed comparative, and

SY3 ~ma|1c studizs an plant physiology since 1991, Recently
Hw Unit has been developing a pkarrt uUt’:'LOIr"ll("'ll rh abase
based on studies of zome 500 species. In callaboration with the

Land Use Survey Tearn ab ITE, Merlewood, an assesament is being
made of the value and ways i which such a databa 5% ould be
utthzed inmore applied srviranmental research activit

The database 15 being imitially uzed on an ITE project on farm
extensification, as an aid to wdentifying  the  ecological

processes andampacts behind changss i agniculiural practices.
The attached Figures 341 and 242 illustrate how the
autecological information can be cross-referenced to Joc—c &5

information such that ecological and phvsical proceszes can be
related to wvegetation and environmental classifications. In
collaboration with other information relating clazsifications to
ggricultural and management. practices, this will provide a
poviertul analvsiz of environmental data to ilustrate the
underlying dynarmcs, processes and impacts,

Anoexample of the anformation avallable from the UCRE
autecological datanaze 13 given in the second attached Figure,
At this stage the information 1z in the form of a provisional
hsting rather than a fuliv interactive database However, this
should provide eno ur*h inforrnation to assess how ua=ful the
database roay ben aszociation with the classifications, surveys
and models being developed by the Land Use Survey Tearmn



Figure 3.4.1 An example of data from the UCPE database
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Figure 3.4.2 List of species charecteristics available from
the UCPE database '

Ecological atiribuies

.1 Habitat range
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3.5 Oracile datébase
3.5.1 Database systems

Database systems are computer management systerns for
maipulating and storing information. ORACLE is a database
systern which will worle on mainfrarme, mini and rmicro computers,
The system stores data in files called TABLES, each table being
structured and divided into fields called LULUHHQ. The database
is relational in that data can be automatically cross-references
through several tables using common fislds ORACLE is
powertull  tool  which can  sort, summarize  and dizplay
information in a variety of ways.

There are szveral important parts to the ORACLE systern

N
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o)
=
n

il
e
)
=

Yol
o

o
=

on

- pre*s0t-fortran, C, Cobol, basic

6. SOLreport.

s

The systemn can also interact with SAS and GRAFIX directly for

graphical output,
3.5.2 The Advantages of Oracle
I.Ease of rnanipulation.

A datszbase has @ reqular, uniform structure znd stmnple lanquage
(claser to English than normal prograrmming languages)  The
system will alsc operate in a fully interactive riznner ie you
bype a question in at 2 terminal and the response is immediate,



For more complicated queries searches can be combined in
routines which can be repeated with different selection criteria,

2. Validation of data

since itz easy to mainpulate the data it is possible to perfarm
complex checks on the data before it is loaded into to database
(2q does the series no. exist? are the grid references true
references? 1z there ziready data for this sqt are and how does
it cormpare?). A nurnber of errors have been réemoved from the
data already loaded.

('[)

(]i

structured set of passwords which can be
I the data, part of the data or even part of a table so

ted access canbe zlowed.lo peopls and they cannot
accidentally corrupt the data

4. Interaction with zoftware packages.

Data can be exported directly to packages such as SAS GRAFIX
and GENSTAT s¢ that it can be presented and analvssd more
converniently.

o Cornpatability with other databases.

Several other groups ars using ORACLE as a database language.
At Merlewood the radionuclide group are entr:mn their data
(surveyed using the LUST system) other groups (eg acid rain)
are likely to follow. Other institutes (eq Edinburgh) already have
GRACLE linked to a powerful GIS (we have already imported drift
data from thern).

0. Efficiency.

Since ORACLE maintains its own indeces data can o= acressed

quickly and disk space 15 used efficiently.

e



7 Standard responses,

For rezponses to coramon queries, standard screen displays for
Interagation can easily be generated and there is even a repcrt
generator which will produce a docurnent including standard text
blocks along with selected tables and graphs.

3.5.3 The LUST database

The LUST data is being entered into the databasz=. It i= intended
that all members of the LUST tearm will have access to the data
It will also be possibls to allow non-team members restrictec
access to sxlected parts of the data At present Frihip Bacon and
David Howard are.the only. people who can-enter or alter the data
in the key data tables By the use of passwords, accidental
alteration of the data can be prevented and the integrity of data
maintained Figure 3.5 gives an indication of the structure of the
database with the ancilliary files.

-

4

“ help system for people who are unsure of the ORACLEALUST
database 1 1n preparation and the ouput of a prototype is
avallable for comment. The data already entered is being used
Lo support other areas of the project and re z3pond to specialist
requests.

The database can be interogated in a variety of ways but is
being structured so that apart from Ordnance Survey qrid

refere :&s the |TE MFF]C":’."OULJ tard Class 13 the key element

which links ali the datasets



Figure 3.5 A diagramatic representation of the ORACLE/LUST
database indicating the ancilliary data files
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4 Expert systems
4.1 General

4.1.1 The land classification as a basis for an expert
system

A tyoical user envisaged for e system described below iz a
semor planner within a county council who FEduires rapi

- - - S I - - A AP £ = H - p -
informiation an the -CCJ](_M.,H_‘G! CONzoqUsnces O land use CNENCe s

n a _lw'—n area 1t was decdided that z uzefw aporozacn to
inteqrate the warious outpuis from the different s=ctions was
the land claszzificalion a3z 1 nad Lesn necessary uss many of the
zindies on the ’:.:*.m;:nle souares Lurrently H140 souares haves
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4.2 Linking expert systems with an ecological database.
F Harmmond

421 introduction

For @ database to be uzed by people who are not expert in tne
use of cornputers reguirez a method of access which 15 bhoth
casy to use and nbsilioent. A= part of this project it s
erizaged that a pohoy advizor may wish to interogats tihe
extensive ecologiog datanase being constructed by 1TE The ITE
[ier s incation provides a uzeful sumimary and

|
ading & ecclogcal nownice nte the datane=ze i
J

ordsr Lo produce a frieadly’ systerm it is desirable to exploit

the Lse of graphics (eg mans and piciures), mics and icons {i=
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4.2.2 Programme
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- can then be uzed as a guide for the policy adviser and allow
rapid assibmation of large Dlocks of information,
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e oresented without needing to acoezs a lar
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red and how
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systems (expert svstems, information syatems or modsis)

A rudimentary eg.f.r.ern u:=.-ir|-*; wons and graphics will be
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wformation ¢an he included,



4. 3 Expert systems topic modutles

The M product Lo date is z 3maii :“.;f'str"-.r't caited MEAD,
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5.1 Sub-contract report from the
Centre for Agricultural Strategy (CAS)

5.1.1 Objectives and method

(1) There are two objectives to this aspect of the research:-
(a) an asseszment of the amount and kind of
recreztion taking place on the [TE squares;
(b) & forecast of the likeiy future levels of
recreational activity on these squares with a
cormmentary on the ecological imphications.

(11) These objectives are being rmet by~
() studying the survey sheets and records held
by LTE.

b} _a physical site zurvey of z szample of the

squares.

(111) In addition, the forecasting of future recreational activity
will entail -
{a) @an appraisal of the characteristics of each
square under such headings ag landscape, acce
amount of settlement and farming pra(_‘tmc,
(b) 1dentification and analysis ¢f the demand for
recreation as expressed through the size of the
population living within 10 miles and 40 miles of
each square. This information will be obtained
through the services of CACI, a specialist firm in
this field, and will give, for the first time, the [TE
squares a contextual dirnension.

.l

5.1.2 Progress

(1) Progress has occurred in relation to each of the four
approaches identified above The LTE survey sheets have been
analysed, but it is intended in relation to some of the classes to
explore the complete | TE survey file. A start has been made on
the on-site surveys and a proforma has been cesigned to



provide a consistent basis for data collection, recording and
anaiysis.

(1) The appraisal of the data has begun but is at an early stage
The population information from CACH is awaited.

5.2 Alternative crops - Progress report, October 1987,
5.2.1. identification of alternative crops

(1’) The first stage in the project was to select the alternative
ops which are to be incorporated into the study. This was
-:i ne by reviewing the poszsibibtes, and these were then
rarrowed down by making a selection of contrasting types of
crops winch also had different environmental requirements,

(1) The crops chosen were -

(@) Sunflower

(b) Lupins

(¢} Chickpeas & Lentils

(d) Peppermint

(e) Flax

(f} SeaBuckthorn (for juice production)
(g) Blusberry

5.2.2 Assessment of crop requirements

(i} The second stage has been to identify the climatic and

edaphic pararneters which might govern the distribution of the
crops, and then to determine how best to characterise these
sing the | T.E enviromental data available.

(it) This stage is nearly completed, but is awaiting more precise
information from the Scottish Crop Research Institute on the
soil and chimatic requirements of Sea Buckthorn and Blueberry



523 Assessment of the area available for alternative
crops

(1) The final stage of this study, which haz yet to be done, is to
annotate the sample Tkrn? squares  with the potential
distribution of the alternative crops, making use of the chosen
criteria.

() Cnce this is complete, a brief assessment will be made of
the zocial, economic and ecological con,,z—qncnfes of such a level
of planting of allernative crops, before transferring the
database to | TE

5.3 Socio-economic characteristics ~ Progress report,

. .October.1G87¢.

5.3.1 Objectives

(i) This part of the Project had to collate data from various
sources so that distinctions could be made between | TE. Land
Clazzes on the basis of some of the socio-economic
characteristics of farmers and their farm businssses,

(1) The basis was to be an existing CAS database supplernented
frorm other scurces where necessary, to provide adequate
coverage of the 32 | TE Land Classes

(in) Pertinent socic-economic characteriztics were Lo be
chosen, with the addition of a Land Class value for each
observation. Where cbservations had not already been assigned
a Land Class, these were to be specially calculated.

(v} Finally, fre nature of the various socio-econcrnic
characteriziics were to be examined for each Land Class and
qgeneralisations madsz wherever the number of observations n
cach Land Class weres sufficient to permit it



5.3.2 Current job status

(i) Three databzses were selected from which to d. aw the
required socio-economic infarmation. These were as follows:-

(a) A database from a project on information managemesnt 1n
agrlu.utur e (Univ. of Reading, 1664/85)

(b) A database from a project on the impact of the CAP on
agriculiural development INERC/ESRC 1986/87).

(ii) Of these databases, (a) a
of the 250 1. TE squares, bu t as ¢
had Lo be assigned Land Class

(i) A review of the compatability of information between these
databases yielded the following 13 soci-economic variatles:-

(a) Farmer age.

{b) The year the farmer began farming on own account.

{c) The presence or otherwise of an heir willing to farm.

(d) Whether the farmer had any formal agricultural training
or qualifications

() Membership or otherwise of any farming organisation by

the farmser.

(f) Presence or otherwise of any off-farm income.

{g) A code number to identify each individual farm.

{h) The total siz= of the farm holding,

(1) The area of the tota! holding whichis owned.

(j) The area of the tatal holding which is rented.

(i) The numnber of full-time workers on the farm.

(1} The numnber of part-time workers on the farm.

(m) Farm production activities/farm tyoe.



(1v} Each of these 13 variables were present on all 3 databases,
but were often represented in different fashions. Thus, a
. homoegenizing . process had to be conducted changing variable
narmes and the format of data representation to permit the
rmerging of all 3 databases into a single urt contatning the 13
variables listed above and Land Class (table S.11)



Table 511 Details of Tarm ownership by 1andclass.

LT.E Murmber of Mean Mean  Mean  Average y=ar

Land farm farm ares area principal began

Class. . .businesses/ - . .size awned. - rente2d- farming on own
Land Class {hi) {ha) {ha) account

! B 129.5 756 642 1964

2 S 36.9 296 3 1905

K & 151.8 952 567 1949

4 1 2670 2067 @03 1954

g 4 1505 1042 923 1966

& 7 455 1G4 314 1GAE

7 3 1416 mnE 847 1956

& 3 153.9 SH.7 1023 1969

o &) 233.4 15306 964 1965

10 12 176.0 1556 202 1G5

1 12 leto g6.1 754 190

12 H 3297 2125 W67 . 1am?

13 6 2457 1149 13048 1961

14 4 2306 2208 99 1855

15 21 1548.0 1266 314 1967

16 21 142.0 455 932 1365

17 22 S629 1073 4357 1984

15 S 3473 347.3 0.0 1667

19 ta 18100 4417 1667 1967

20 35 3574 3ng2 798 1967

21 9 coodE 54426 442 1974

22 = 2149 941 18043 1902

25 32 170.5 985 722 1983

28 1d 1631 Ve 305 1967

27 24 1239 S48 292 1967

20 S 2127 1194 G933 1977

24 1 470.6 0.0 4706 1933

Total 315%

* Mo observations for Land Classes 23 24, 30 & 32.



5.4 Sub—contract report by‘ the Soil Survey & Land

2.4 Yalidation and appraisal .of soil and. agrocllmatlc - .
information for ITE sample areas

5.4.1 Introduction

Tbe aims of this study are to exaraine the zoil and agroclimatic

a far 146 sample aréas of the | Km? of Ervgiand and Wales, and
fn atlocate a dorninant m" tyne either F“crrr the data collected
oy ITE staff or from material published by the Soil Survey of
England and Wales

ideriification should preferably be a soil series level but where
ocia

4
thisis not possible, eoil azzociations may te accentanle,

ITE data consists or & sample areas from each 32 land
Classes (Appe dix 1) of which 12 claszses cocur tf-fal‘v or
dominantly (0 5 out of v ST ,.ie areas in each class) En-ﬂani
anud ’}l?:’E an -1 g mr‘fhe—r 6 are

,'\FA

46 1Krn? fmpl@nr A%

Trie Sail \urw“ information covering the sarple areas is ai
varying levels of detall and rehability

5.4.2 National Soil Map

The soils of each of the 145 squares are classified on the
Naiional Soil Map (1 450 UUU,I. Tms mformation is a "@C‘c'n"lahon
level, and 1n some squares rmore than one association occurs
Tables have been presented d surnrarising this information.

5.4.3 Detailed Mapping

—
“h
O
(W]
T
()]

20 squares fall wn arsas mapped in Soil Sury ey Shaff at
Letween 163360 and 1:25000 Tables have bean prezented
covering tms information



AL 163,260 scale soil maps mainly show soil series, although in
the case of three sites which fall in the Luton and Bedford
district soil aszoc 1atlo.r. are shown. B}

The shghtly larger scale of 1.50,000 reprezents the most recent
rapping carried out by Soil Survey staff, and in some areas ?hr-
maps have not yet been puibhshed, although the field work
corplete. Detalled rmapping at a published scale of 1:25 Oﬂﬂ 13
avallable for three ITE sites.

5.4.4 Confidence limits of Soi! Survey information

the National Soil Map incorporated all previously publizhed soil
information, but where no published material existed between
150 end 250 points were examined over each 100 Krn? sh et. A
relatively high proportion of these .points. were .clustered
around four grid-determined points but approximately 60 per
cent were randomly distributed in relation to changes in
geology and tand form,

The information given therefore 1z restricted by the scale of the
map, and oty general staternents about workability and crop
suttability can be made. The use of the azsociation, however
does often give a strong indication of the soil serizs. The
1:63,360 scale (1 winchi to the mile) map of the Luton and Bedord
district 15 essentially an association map.

The rest of the 1:62,360 scale mapsz show mostly soil series,
although where the zoil patternis very varied soil complexes or
compaosite umts are delinsated. The boundaries were based on
sampling denzsitizs of between 20 and 40 samiples per | sz, and
in individual squares as many as 7 different sail series may be
showr,

Maps pubiished at a scale of 1:25, ﬂOO are very detailed and
between 40 and 60 samples per | Krn® were taken to deterrnine
the zoil poundarizs. This work also aliowed Statemema to be
rmacie of the vamabilitity of the soilzn the map units which are



about 70 per cent pure. Figure | shows an area of 100 hectares
on the Rughy wesi E.heet The details of each site are fully
recorded. :

545 ITE soil data

The coded soil profile data for ITE Land Classes 1-5 was
transcribe d to deterrmine whether soil series could be allocated

hodescription. In most cases this proved irnpossible for
the foH nc_; reasons - |

I The data for each horizon was not sufficiently detailed to
place the soil in a subaroup.
al No olstl ction could te rmade between full alevs and soils
with gleyvic characteristics.

b) Inadequate information was available to distin gulbni ai r;;]m
characteristics

c} The depth criteria given do not enable rendzinas to he
separated from calcarecus brown earths in the SSEW systemn

d)  The horizon nomenclature differs from that used by SSEW
and 1t 1s often difficult to determine clearly what the
nomenclature means.

2. Classification Use of only 6 501l groups is restrictive. There
are nsufficient categories to assist in trying to arrive at a
series name from each description. The recording of parent
rmatzral was sormelimes a good clus Lo senes identincation
although the surnmary transcription was often confused and at
times totally unrelated to the textural profile derived from the
horizon data e.g. 1/138 describes a ’ndy toaim browh earth on
undifferentiated clayvey dmft of Eccene provenance.



5.46 Areas where soil series were identified.

Insome landscapes the Mational Soil.map.and ITE data could be
used with confidence to allocate soil series.

Frori profiles of the S land classes that were fully transcribed it
was not pozsiole with confidence to narme a soil series for more
than @ few of. the descriptions. The best maiches were on areas
where s0ils were not in drift, and to a certain extent on reddish
parent materiala. The lack of basis information about soil water
regirme and increase in clay down the profile in otherwise
sirmilarly textured zoils makes identification irmpossinle,

5.4.7 Conclusion

At was.therefore concluded the SSEW. would procesd to Mmap
using the best data available from their own data bases rather
than using the ITE sample pit data. 1t was aizo agreed that the
agroclimatic information for the squares would be produced in
due course. '



5.4.8 Appendix
Sample squares with detailed SSEW mapping cover

The following section examines ITE sample squares ccwrrmq in
areas with detailed soil mapping.

117208 ST7287 Southern Cotswolds 1:63,560 Figqure 3

This 13 a complex aréea with Carboniterous, Devorian, Jurassic
and Triazsic deposits S units have been mwfm autzhed on the soii
map  1TE =ite 1 falls within the Lulsgats unit and the soil i=
descrived a3 a brown earth on Jurassic sandstone with atony
silty homzons over bedrock at about 25 o depth. This iz
probably a brown earth of the Matharn series

W T

Site 2 fallz inthe Milbury Heath unit and 1s described as & bro
I loarmy

eartn. Milbury Heath soils are seasonally waterloggec
over clayey soils, which 13 not compahblf- with a brown r'ﬁr“fh
label.

the suil Jeaf.rtrtirn forsite 313 f.H Curﬂpal.lblt-: W tt Dencl..v.urth
seri=3. 1ne soil at siie 4 i3 someihing similar, but with some

drift influence. Site & describes @ brown earth on Jurassic
sandsione, and is clzarly niot Denchwortn seriss

This 13 a very complex area of geology and landform, and it is
expcr,,-:d that the scil wariation will be equally complex
Therefore to agree on three descmphona 1s fell to indicate
moderate level of confidence in the ITE data

2. 2277423 NY8762 Hexham 1:63 360

The profiles described hers are loamy over clavey z0ils on till
derivad from Carbonifzrous rocks. The soils are ma pped mainly
as Brickfield {(Bri and Elringteon szries(£G). In the accornpanying
memoir, Jarvis (14977), states that Hallsworth solls are an
important inclusion in the map urnt in this particlar ares which



supports  the pre:r"-\,e of clayey subsois in the |TE
descriptions. The essential difverence belween Brickhield and
Elrington soils, that is the presence of gravelly substrates in
the latter, 15 not brought out from the descriptions provided.

12555 S02702 Worecester/Malverns 1:50 000
h"ee sirrtlar sotls are described at sites 1, 2 and 5 end are

dentified as Whirnple zeries. Site 1 falls within the Hodnet unit,
sut Whiimple soils are often found intermixed with Hnd*e«* <0ils,
Th sotls on 2 and S fall within the Wnimple map unit, '
ab sites I and 4 are described a3 a gley and a brown earth on
calcareous Triassic mudstone  Their posibion in tne fandscape,
I'xo wever, indicates clearly that these sotls are on alluviurn and
otl n nap snovis themito,

—

4. 9/239 SP 4777 Rugby west 1:25,000

Thiz detaited square has & different soil type: vaithin it plus an
area of disturbed ground where himestone has been extracted.
The highest around is umformly covered by reddish till whnich
hze not been identified in ITE site 22 Site 1 s identified as
Denchworth series, a cormmon inclusion with Evesham soils, and
rmost of the sites recorded within the Evesharn map umt are
calcareous throughout. Site 31s almast exactly the same a3 the
described profile at point 12 (Figure ). S:tc 4 fails within a
disturbed area, and 5 alzo n the same area is 1dentified as an
Evesham soil against the recad where no excavetion will hawe
taken place. Aerial photographs confirm rost of the ground in
the map unit to be disturbed

As with many of the ITE descriptions of drift =oiis the zeries
cannot be clearly identified, but profiles on Jurassic clays can
be correlated with SSEY map units.



55 Sub-contract report by the British Trust for
Ornithology (BTO)

551 Introduction

(@]
—_

The objective of the sub-contract 18 to provide estimates
breeding bird densities for 50 sqpecies which have been select,
as being most sensitive to changes inland use.

P

T

{

5.5.2. BTO have visited Merlewood, discussed the rmethodolagy
and dentified appropriate species. Coaztal and colonial snecies
were excluded,

553 BTO have sent Merlewood the base data for the 50 species.
Contour maps have been produced and returned to BT0. Some
dificulties were experienced with the transfer of data which l=d
. to.a delay in the prograrmrme. Two examples. of the rraps are
provided below.

5.5.4.BT0 are currently about half way through the processing of
the data and will shortly be producing some worked exarnples
for ITE te comment on. These will be circulated at the adwisory
group meeting.



2.6 Sub-contract report by the University of Edinburgh
5.6.1 Solid geology and drift

‘The Department of Geography at the Umversity of Edinburgh has
a variety of databases and Geographical Information Systems
(GIS). The contract involved the creation of a database
containing information on both solid geology and drift based on
tkm?  classified by the ITE Merlewood land classification
system.

5.6.2 Programme
The work program consisted of -

i. transferring data from ITE to Edinburah giving
details of the.grid refzrences and land classes.of the lkm? .

n. Desigmng end creating a data structure which was
suitable for helding and manipulating the data and was
acceptable to ITE It was decided that the QRACLE databasze
system was the most suitanle system for holding the data since
It providges excelient performance and flexability. ORACLE had
the added advantage in that it 1s used by both ITE and Edinburgh.

. Data capture. As there is no complete and uriform
electronic database of either solid geology or drift which
covers Great Britain data was captured from maps. To ensure
even coverage the most recent edition (1979) of the BGS 1:625
000 Geological Map and the BGS 1:625 000 Quaternary Deposits
were used The grid coordinates were sampled in blocks of 100
km? using GIMMS mask files and the GEULINK software overlays
were produced either as acetates or for use at alight table. The
geology or drift was then manuaily scored and entered into the
databéase.

v Transfer of the data set toiTE Using JANET (Joint
Acadernic METwork) the database was transfered within ORACLE
onto the MicroVAX 2 at ITE Merlewood.



5.6.3 Conclustons and comments

¥Within the himitations of the method of data capture. and the
precision of the souce data the exercise has produced a uniform
level of infornation for 5130 Tkm?,



Addenda
Apendix 1.isinsection54.38

Table | and figure | were omitted from the discussion docurment |
copies will be available at the meeting.
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1987 COD=S

1-6

8-15,21-2

(&S}

20
31
(60-63)
22(36,37}
(61,62,63)
32,34,35{30,37)
(64-67,75-75)
33,36
(75,76,(80-81])
57
(80-82)
40,41 ,43-45, L7 [Lb]
(63,231
42, [Ls 407

(84-88 [83])

50

(77,73;33)y

51,54
(85-92)

110,111,113
110,111

112

118

140,145,24,25

141

55,55,130-133,135,147

may be included

1984 CODES

117-120,129
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Workshops - arranged

Farm extensification Merlewood 271187
Expert systems Silwood Park 4-5287
GIS in ecological planning Merlewood 24-26387

(joint seminar with |ALE)

Workshops - planned
Pattern analysis
Statistical aspects
Land use changes and invertebrates
Dispersion and life history characteristics

Ecological interpretation of remote sensed images



Sub-contract costs to date -

I. British Trust for Ornithology . 5.3

2. Centre for Agricultural Strategy 120

3. Soil Survey and land resource =~ 45
centre

4. University of Edinburgh 50

>. Huntings Technical Service 35

30.3

Potential future sub-contracts

I. Wye College (set-a-side) 6.0
2. Scottish Soil Survey 45
3. Centre for Agricultural Strategy 15

(socio-economic)
4. Huntings Technical Services 140

S. Impertal College 6.0



Addenda
Apendix 1.1sin section 5 4.8

Table 1t and figure 1 were omitted from the discussion document
copies will be available at the meeting.
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Fequiranents for geonatrically resampled Landsat TN data

*3th/how Quad Date . Current Eands Larnd claces
resanpiing
apnlied
01/253 all 14.05. 84 n/n -5 3
sink/x 3-5
all 21.10.84» n/n 1-7 -
all 02.06. 85 uncorrected
N1rs23 all 12.G4. 84 n/n 1-5 3
all 21.10.84 toth 2-5 3
ali 02.043.35 uncorrected
Glrs25 1,2 12.04.84 sinx/x(Q2) 3-5 3
02725 all 04.02.83 uncorrected 10, 11
all 03,07, 84 both 3-5 :
all 25.05.25¢ uncorrected
02724 ali Oa.02,84 siny/x 3-5 10,113
4 20.16. 84 sSinx/x 3-5
P 08.07.54 uncorrected 3-5
3 08.05.85 ainx/x 593
0z/25 1,2 03,07, 84 uncerrected 3
03/22 1.5 26,047 dav” uncorrected 2u
1.2 31.65.85 n/n 3-3
sinx/x 1-7
1,3 0z.05.385 uncorrected
03723 ail 26.04.84 sinx/x 3-5 10, 11,20
all 31.05.85% uncorrected
all 02.05.86+ uncorrected
altl 21.01.806¢# uncarrected
03/24 3 256.04.84 sinx/x 3-5 o
04720 1 13.10.85 sSInk/x 3-5 28
¢3/21 1,3 14.09,. 80+ both 3-5 20
03 /22 all 30.09.86 sinx/x 1-7 20
Qar273 2 15.10. 80 uncerrected
04724 all 22.07.84¢ n’n 1-7 i7
sing/x 3-5
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3. Centre for Agricultural Strategy 1.5
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