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“i it LJ'SUMMARY OF SIGNIFICANT RESULTS

Outside of the U.S.A., various attempts have been made to

investigate the feasibility of utilizing orbital MSS imagery in the

tion of small scale land use maps. Overall, the review has found
that these studies are not as elaborate or extensive in their scope as
the U.S.A. ones, and generally, the non U.S. investigators have employed
mnsophisticated and less expensive techniques. A representative range
of studies is presented to demonstrate the approaches and trends dealing
with reprocessing, interpretation, classification, sampling and ground
truth procedures. nly those workers involved with visual techniques
are discussed.

(A1l references quoted can be found in bibliography of final contractors
report.
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3.3.

3.3.1.

3.3.3.

REVIEY OF RELEVANT RESEARCH IN OTHER COUNTRIES

INTRODUCTION

Outside of the United States various attempts have been made to
investigate the feasibility of utilizing LANDSAT MSS imagery in the pro=
duction of small scale land use maps. Overall, they h2ve not been as
elaborate or extensive in their scope and have generally employ-d un-
sophisticated and lass expensive techniques. As far as can be determined
no comprehensive reports of non-United States research ::: been published.
However, this review i3 not intended to provide an erhaustive cover of
investigations. Instead, a representative range of studies will be
presented in an attempt Lo demonstrate the approaches and trends that
have been considered dealing mainly with pre-processing, interpretatiom,
classification sampling and ground truth procedures. Only those workers
1avolved with visual techniques are discussed.

THE NETHERLANDS

Several studies utilizing LANDSAT imagery in developing countries
have been carried out by members of I.T.C., Snschede, Holland. Among
them, Rijnberg and van der Broek (1975) have made use of LANDSAT data in
a preliminary soil survey and land suitability classification of a portiom
of S."W. Sudan to determine areas suitable for mechanised rain-fed farming.
The imagery was used for basic data collection in this remote area where
no aerial photographs or reliable maps exist and has also provided 2 basis
for future planning. Preliminary investigations were also undertaken in
a range of associated studies including mapping existing land use. Imagery
consisted of black and white prints of each spectral band at 1:1,000,000
scale, 70 mm dia positives of the same bands and dates as well as an ozalith
print at 1:250,00C of band 7 for one date and 2 colour composite of the
same date and scale. Four unstated '"landscapes'" were determined but
i{dentification was mainly based on geomorphological features and vegetation
patterns. The authors maintain that the use of imagery obteined at

differant times of the year should be considered especially with regard to
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3.3.3.

the use of colour composites as they believe that '"the fine differences in
colour express fine differences in ecosystems". They consider that '"these
spectral properties show to full advantage when soil moisture differences
become critical, at sore point in the early stage of the dry season'. Another
aspect that the investigators considered was the possibility of extrapolating
"the value of a particular colour at a specific position, to the same colour
somewhere else". They claim, in a subjective manner, that this was apparently
possible to a large extent and that tils tochnique assisted in the r pid
preparation of the interpretation map. Also, comparison with some recently
acquired aerial photographs indicated that the interpretation of the
imagery had been comparatively successful.
SOUTH AFRICA

The Department of Planning, Pretoria has assessed the value of LANDSAT

imagery in urban and regional land use mapping and inventoriz tion [or plan-

ning purposes using unsophisticated techniques (la Grange et al, 1973).
Clearest images were obtained using a stereoscope with oY magnification
on black and white positive prints (1:1,000,000) of bands 5 and 7 with band
£ as a "good control'". B'nd 4 was difficult to interprat. The type and !
intensity of agriculture was clearly distinguished and irrigated 25 well as
intensive and extensise dry land cultivations were identified. The
investigators concluded tha. the LANDSAT imagery could make a significant
contribution to region:l land use mapping. No ‘nai~ation of any attempt
to verify the interpretations by field checking was made.

Other researchers (Malan et al, 1774) have experimented with the pro=
duction of inexpensiva 1:500,000 false colour photelirhographic prints of
LANDCAT imagery thich have beon used to o limiced extent in agricultural
land use and planning studles. According to the researchers, the quality
of the products have been consistently good and easy to interpret with
limited training.

A later and very pertinent investigation by Little 'nd Scotney (1974),

Department of Agriculture, Natal Pr ovincial Acministration has also c msidered



the utility of LANDSAT imagery for producing land use maps using une

sophisticated techniques. The research was designed to develop and test
methods that could be used t- record and monitor land use change and pro-
vide a basis for future land management programmes. The authors assert
that due to the high cost and the time required using conventional
methods and materials previous land use surveys in Natal had been
unco-ordinated and patchy and that there was a distinct need for a
standardised land classification scheme. Their arguments followed
closely those that were prgferred by Anderson and Place (1971) but they
did not establish a basic set of criteria that the system sh.uld meet.,
Their classification system contained thrze levels, viz.

Level 1 - to serve broad regional requirements

Level 2 - to contain information needed for sub-regional needs

Level 3 - to key-in with the current town planning classificatiom

in Natal which records detailed building .nd land use.
These categories were designated by an alphabetic and colour coding system.
Overall, the classification places more emphasié on urban and built-up
land than the U.S.G.S. Circular 671 classification (Anderson et al, 197%)
(see 'l'abledj ) and includes Transport, Recreation, Industry, Commerce and
Extractive Industries at Level 1 (see Table _ ).

The major interpretation technique considered was the use of various
combinations of colour transparencies made by the diazo process. The
resolution of the transparcucies were examined ac various scales from
1:1,000,000 to 1:100,000 and the researchers decided that the most suicable
scale for land use detection was 1:250,000 which permitted the identifica=-
tion of all Level 1 categories and some Level ?. The interpreters had
little experience with LANDSAT imagery but they had first hand knowledge
of the area and claim that they had little difficulty adjusting to the
new formats. Additional detailed information from previous land use surveys
carried out in 1954 and 1972 was available and used as the major method

fcr establishing ground truth. A limited amount of field inspection was

und2rtaken,
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3.3.35.

The investigators concluded that the date of acquisition of the .
imagery played an important part in the interpretation procedure and they
stated that more detail could be extracted if the imagery could be

obtained during different seasons. They stress that, in order to pro-

duce accurate land use maps, the interpreter should have detailed knowledge

of the area and should have sufficient base maps and aerial photographs
to accurately locate data, Furthermore, they believe that the diazo
transparencies extend the range of interpretation and has great potential.
However, this view is not shared by Viljoen and Viljoen (1975) who assert
that although, in theory, diazo colour composites should be as good as
photographic composites, in practice their image definition is poorer.
SPAIN

An attempt has been made by Spanish researchers to utilize LANDSAT
data in identifying large areas of citrus groves and rice groves in the
Valencia region of Eastern Spain (de Sagredo and Salinas, 1373). The
basic methodology involved the delimitation of all the citrus trees and
rice fields in the test sites on Natural Topographic Maps at a scale of
1150,000 using ground truth information obtained from acrial photographs
and a recent Citrus Trees Census. These plots were then reduc2d to various
scales ranging Erom 1:100,000 to 1:400,000 and then compared with
enlargements of imagery from each spectral band of the Landsat imagery.
Preliminary results indicated that once their simple techniques became
operational the imagery could be used in the production of a small scale
land use map to supersede the existing one that was published in 1953,
SWEDEN

Researchers in Sweden have examinad the possible uses of LANDSAT 1
data for environmental studies especially water quality studies and land
use mapping (Hellden and Olsson, 1975). Tn previous research, they est-
ablished pre-processing and interpretation methods involving traditional
visual techniques and "an objective evaluation of the grey tomes'" which

have allowed them to differentiate up to 13 differcnt land use categories.
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TABLE 1 LAND USE CLASSIFICATION (Little and Scotney, 1974)

LEVEL 1 LEVEL 2
(Regional) (Sub-Regional)
LAND USE CODE LAND USE CODE COLOUR
Dryland arable and grassland Ac
Sugar cane As
Irrigated arable land Aw
Pineapples Aa 738
High intensity crops (veg.) At
Inactive agriculture Al
Fibre crops (sisal, phorium) Af
Agriculture A Orchards Ao 797
Vineyards Av
Vald (grassland) Ap 51
Veld (karoo bush) Ap 57
Veld (bush thicket) Ap 740
Bantu farming Ab As above
Pine plantation Fp
“"attle plantation Fw
Forestry F Gum plantation Fg 41
Poplar plantation Fm
Jungle Fj
Natural ponds, lakes, pans Wn
Artificially impounded water We 240
Water . Streams and rivers Ws
Resources Marine waters Wm
Wooded wetlands (swamps) e
Vlei oy 735 /] 740
GCentral business district Cu
Shopping centres Ce
Commerce C Strip development (commercial) Cs 745
Tourist resorts Cr
Hotels and motels Ch




TABLE : (continued) LAND USE CLASSIFICATION
LEVEL 1 LEVEL 2
(Regional) (Sub-Regional)
LAND USE CODE LAND USE CODE COLOUR
High density housing Rh
Medium density housing Rm
Low density housing Rl
Strip development (Housing) Rs
Residential R Ribbon development (housing) Rd 225
Use Rural hamlet Rr :
Agricultural plots and holdings Rp
Bantu housing (townships) Rb
Bantu housing (kraals) Rk
Bantu Housing (compounds) Rc
> Heavy industry Ih
SRCHELEY - Lizht industry If 132
Qutdoor recreation Or
Recreation 0 Game reserve Og 739
National park On
Underground mining Zu
Extractive £ Stone quarry Eq 46 | 752
Industry Sand and gravel pits Es
Crancast mining Em
Public Areas P Public and semi-public areas P 744
Roads and major {nterchanges h
Railway facilities Tr 734
Transport T Alrports Ta 1740 / 747
Harbours Ts 1740 | 747
Communications and utilities?9 Tt 744
o ‘ ¢ oo, 15 n
Natural Rock . Exposed rock (sparse ves.) Nt 735 /| 746
o Dune sand (nil vagetation) Ns 797
Lrosion 4 o
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Their latest investigation has involved the production of a 12-category

land use m p of the County of Kronmoberg, Southern Sweden involving 27 map

sheets at a scale 1:50,000 based on black and white diapositives of the

£ ur spectral bands of iﬁ::i::t imagery at a scale of 1:1,000,000, Pre-

processing included partial enlargements by means of an Additive Colour

Viewer to produce false colour composite pictures of bands 4 (green),

band 5 (blue) and band 7 (red). Detailed interpretation using a

Stereoautograph aEgiS permitted further enlorgement up to 5 times with

the alid of a connected pantograph. Additional enlargement of selected

areas (up to 15 times) was carried out with an Interpretoscope. One

of the major controls on the level of interpretation was the spatial resoe |

lution of the recorded Landsat imsgery und that certain objects could |

dominate the recorded spectral respohse and lead to misinterpretations.
The 12 land use categories included gravel pits, fields,ppastures,

spruce forest, pine forest, deciduous forest, mixed forest, meadow land,

lakes, bogs, marshes and built-up areas but it has not been stated |

whether the classification was developed specifically for this area or

whather it was adapted from existing systems or whether any attempt had

been made to standardise the classification systems Ground truth was

carried out but few details of smethod zdopted have been presented, Th=

authors claim that preliminary results indicice that the accuracy of the

majority of land use categories exceeds %%, 4Also a partial heck has

been made poscible by comparing the finil map with a baech forest Insentory

carried out in 19,7-60 and results of a preliminary check have becn

described as satisfactory.

UNITED L.INGDOM

Che probability oi using orbital imagery for land use mapping in the
United Kingdcm has attracted a certain amount of attention and investieca-
tions have ranged frow the spplication of fully computerised techniques

which have plottaed corrected M55 data directly onto film (Smith, 1275) to
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less sophisticated techniques. However, most s the research has con-
centrated on other countries. This may h-ve been due to a variety of
factors including the availability of research funds and the fact that
the United Kingdou is not particularly suitable for the use of MSS data
?:;e the Ergqumc cloud cover, complex land use patterns and small
field sizes. Also, several large scale n tional land use surveys lave
been carried out in the past (Coleman, 1901) and, at present, a n tional
land use survey of the developed areas of England and Wales is being
undertaken using vertical aerial photography (van Genderen and Smith,
1975)« Furthermore, the United Kingdom has an .xtensive coverage of
large scale topographic maps, thematic maps, vertical aeria} photographs
and statistical services.

However, qu;eton and White (1975) have considered the use of
LANDSAT 1 imagery in land use mapping in hydrological studies as the
nacture of the land use can have considerable eflect on many hydrological
parameters, egs evaporation, soil moisture content, run-off, etc.. Theree
fore, the provision of up-to-date information on the amount and type of
land use changes could be very bemeficial in their studies. Unfortunmately,
they have found that although LANDSAT imagery offered synoptic overviews
and repetitive cover, one major drawback for United Kingdom studies has
been the strong likelihood of cloud cover that elther totally obscured
areas or created harc problems. On the frames that they selected certain
land use categories were easily detected, eg. urban areas, water bodies,
and woodland but are:s with detailed land use and vegetation patterns
caused problems in interpretation. Rural land use was classified into
four broad tyses, vi-. intensive arable ~reas, axtansive pastures and
common land, 1ixed farming areas and woodlands. No delibsrate attempt was
made to incorporate or employ any existing land use classification system
and the establishment of ground truth information wa: not discussed. lMost

of the interpretation was undertaken using black and white photographic

prints and colour composites at scales of 1:1,000,000 and 1:500.000 as well

e
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as a multi-spectral viewer. l'hey conc!ude thnl: m“t

useful for detecting the broader features of goolo;y. wnclr mov
land use, especially 1f imagery from different seasons tl lvitlablt nnd*
that this :ype of imagery would havq more valwta lr!i wé!fl s wh
the eolheuu of the tu-gury is not affected tt much P atmosphari

conditions.

A group of researchers at the University of Bristol in association .
with the Ministry of Agriculture have carried out a series of tnvesctgat§§gn
to establish ground truth procedures for sen or testing and/or calibration
and for estimating the accuracy of remote-sensing analysis (Curtis and
Hooper, 1974). From their studies, they have demonstrated that the notiom
of a ground truth site varies .ucoratng to the user's objective and the
size of the study area., They have suggcosted that the allocation of sample
plots can be mad statistically mr‘flcten: if the area can be
stratified into relatively homogeneous areas (2.ge grassland)" and the
number of sample plots can then be estimated by '"the method of proportionel
allocation's The sive of the sample plot chould be determined by "the
study objectives, statistical considerations, cale of phenomena and time
factors" as well as the total area covered by each frame. Another important
aspect of their studies involved a consideration of the type of data that
can be collected in land ciassification and agricultural land-use studies.
The main factors investigated were the time of observation, crop height,
crop colour, perspective, soil exposure, agricultural treatments but the
researchers pointed out that the range of ground data that should bz col-
lected depends on the nature of the resion and its soil, relief and climatic
characteristics. In general, they believe that four types of data are
required if multi-purpose investigations are to be performed, viz, site
morphology, crop/vegetation cover characteristics, cultivation/husbandry

features and soll surface conditions.
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A hur study (W%lllm and Curtls, 197%) has extended the field
itﬁdtu te' {nclude seasonal and diurnal varistions of many of the pre-
vimly mentioned factors using a mobile ground multispectral data col-
lection system and automutic recording systems that can be left running
gll‘ several Ms at a time. Also, the conventional quadratting procedures
ugod in the pnvtoun study tc measure percentage ‘“p cover was found to
bo too liov and new photographic quadratting techniques@ire veing
'dnvelopnd. However, no details of this new sampling procedure have been
presented. 7

One of the most interesting and detaf ied U.K. studies has been pre-
sented by a group of researchers at University of Reading wh> have
attempted to evaluate LANDSAT 1 MSS imegery for erosion studies, land use
analysis and woodland detection within Basilicata Province, Southern Italy
(Justice, Williams, Townshend and Savigear, 197u). With regard to land
use, their provisional results indicate that the identification of wood-
land can be carried out successfully in upland areas but otrlier types of
land use especially in lowland are s are more dtfﬂcult. detect. The
reswarchers suggest that the use of texture as well as tone can provide
useful results. Initial pre-processing included the preparation of
enlarged prints of selected svsue from each channel of the original
imagery from LANDSAT 1 at scales of 1:500,000, 1:250,000 and 1:%0,000 and
colour composites rere produced using the Diaro process and a Fairey
Additive Viewere. Also, uncontrolled airphoto mosaics were compiled at
1:90,000 and 1:50,00¢ The data were then studied using a wide variety
of interpretation techniques ranging from stereoscopes and an Interpreto=
scope to the use of a Fairey Additive Viewer and a Video Processing Unit.
Ground truth information was collected on reconnaissance traverses in
the form of general landform descriptions, vegetation and land use and
ground-level photographic records. The recaarchers attempted ''to collect
information which was relatively 'e-tndcpondont" as the MSS data was

recorded in August and November, 1972 and the field work was carried out
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in March-April, 1975. '.do:auad description of the actual sampling
procedures that were adopted has been presented but '"sample areas were
chosen according to preliminary pre-field toneetextural division of the
LANDSAT imagery and from revisions made during the initial raconnaissance'.
However, the authors stated that the land use within the sclected sample
areas was mapped at 1:125,000 onto a topog~phic base and at 1:3?,000 ento
air-photo bases. In addition, detsiled racords of emvironmental parometers
were made at "chosen sample sites within the sample areas using a site
sampling card system',

The effects of scale and seasonality on the imagery were initially
considered at o scale of 1:50@9000 and differeat amounts and types of
environmental information were obtained. [he researchers believe that
the small scole M5C imagery cen be valuab ¢ as a coordinating agzent for
information from many different sources and provide a dat: source vhen
aerinl photography is una ailable as well as permicting "e-trapolation
from one area to another to be made -Ath uorae con‘lence". Howevar, they
claim that these factors have limited use in regional planning and that
information at much iarger scales is requireds Therefore, their inves-
tigarions have been directed towards the interpretation of imagery at
rich larger scales by first loo'ting at thiz delineation of -rcodland from

other land use and secondly by cttempting to distingulsh different cypes

of land use in more comple~ landecapes. [h:y [ound th=t the deline tion of ?
woodland in upland arans depended on thc tise of the yesr ~hen the imagery
was recordeds On the lower areas of the tcost site difficulties arose when %

trying to distinguish betveen areas of cvergreesn pines, shrubs, olivas %

and oranges on band % imagery but maquis could be distinguished from orci azds H=

and pincs among a colour composite (binds 4, © and 7).

In the study of the more complex lind use areas a =ix category land
use clisaification system based on inform-tion derived from field 1.+ .ad
aerial photographs., It appears th t no sttemp: was made tuv adapt the land yse

categories Lo an existing scheme, The clissification zppears to have been




developed to accon .o i lond uss aviacing withia cte poar © ular area
and thc map "s=: Jhe ground data wita ohich Lo saqus. the  ANDSAT
imagery's The ars found thah "from . sublec~fve viseol o lysis of
the November L. ary, &i = dagyat of coaal rontrast znd very lon

and thereby p- ¥ “wliued tn tha ovder 5, , 7
and 4 and o' © 4n the analysiss ! owe
detailed ob . ~f the lmagaors fo:
each land u ‘ i zing infr i

Eive sele.' & @ ceas. o iad v e classilied
satisfactor. .  bu e gro ips of t-ing topal
slices, vi‘. b've cl.y land:, zul w-h
graring, olive zroses ..d evergr:z ioen in

the latter class :culd e bt in ' ' isis

of the August imag.cy was oL as 74 to be
the most useful but zne ca.  cf ana . Novamber
imagery, vir. bands i 7o T aterprotae
tion of the land use p ttcrns recol , 1zacad

by the afl{ect of slope on land use, ! Lz

was recorded and tha spaicial resolut ¢ irt St 1
1s doubtfuyl wvhather LANDSAT inagery i e msive 134
use maps for the vhole region mainly hetween the ot
spatial resolution of rhe Lmagery und Tand s
patcerns in certaln parts of the test ar, tl

A icult to cviticise objectively as du not dis Late the

actual scale of the proposed comprehens’

n earlier study at the Department v203raphy, Unilsersity of Teading
(Towmshend, et al, 1774) compared the capabilities of LAWIAT | und .. 01K
Farth-%esources rocket for resource surveyins in Central Argentini. “irop
surveying uses the only l:nd use aspect consldered in the investig.cion and
a direct comparison between the imagery obtained [rom the two platiorm.

could not be carried out due to the different dates o. data acquisition and




the lack of suitable ground truth information. The suthors point out
that SKYLARK has ‘g_o_vcnl distinct dmtagu, Lvu- greater control over
the time ofu Mgety acquisi.t:l.ou, better spatial ruolutlon md com=

paratively lou cost bnr. the admtagn of repetitive mitoﬂ.ng and

vda:a uonge faz uuus offcud by the LANDRAT mltt-spectnl scanner

rnake it more anenable for use in crtsp surveys.

Other groups ot UK. resmchers have been active in iﬁ*vestt'rating
the extend to which LANDGAT im,ezyee_a he utilived in land resource
surveys in developing countries by -employing low cost techmniques. King
and Blair Riine (1974) have compared LANDSAT-!1 imagery with pan-chromatic
aerial photography :or use in land resource su:veys and comsidered the
Rift valley Lakes Basin, Sthiopia as a tesc site. They believe that the
LANDSAT imagery is a "significant aid to map pfoduction 1n areas where the
present map coverage i< poor, but its scale is too small fcr detailed
analysis". However, the latter criticisam may have been caused by the
researchers as they restricted themselves to a'narrov selection of MSS
imagery. They stated that "spart from some enlargements to 1:500,000
and 1:250,000, most of the analysis was undertaken using black and white
paper prints at 1:1,000,000" and separ- > bands were compared using a
mirror stereoscope. No mention of optical enlargement wae made. ‘In
addition, they considercd o colour ccapositz of one frame and "coloured
trauslumencics {ammonis p:per)" - diajo? - of each band of anotherbframe
but eEey did not state the scales. They conclude, from their observations,
that because of its synoptic overview, repetitive cover and especially
its low cost, LANDSAT imagerv can be useful in land resource surveys"
but .nly as an additional tool to the available aerial photography'.

Hunting Surveys and Professor Shacklecton, University of Leeds have
evamined the potential of LANDSAT imagery for mapping a variety of
naturnl resourcas including =soils and land forms, vegetation and 1:nd use

in addition to their primary task of using the imagery to revise the

g-ological map of Ethiopia (White, 1974). The investigators assert that
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“stngle channel black and white imagery is not satisfactory for mapping

vegetation and land ua: in Ethiopfa". They believe that spectral colour
' eaquruou is essential and they used false cclm prints and a multi~

spectral viewer in th,u smdiu. Alt.hou;h tJu tnmugguon with

rupoct u; land use was oul.y uploutory. :hc nunrchu'n believe that
BRI nye q;pui‘: to bn perfectly fuslbla to map out the mjor vegetar.lon
formation aud land usage". Neo lttql: was nldn to dmlop an oman
land use classification scheme or to describe ground truch procedures
but some field checking ol initial interpretations was carried by
making "a few traverses by Land Rover". T - researchers made a
gederalized conclusion by stating that "diffe;ent subjecté, however,
require different levels of supporting 3roundzinformntiod and also
different formsts of imagery"™ but do not offer aﬁy detailed advice.
However, they do stress that they agree with bther'investigators that
L SAT imagery, due to its synoptic overview c”n be an "excellent
first-stage approach to the surveys necessary for development and

menagement' as well as the monitoring of dyn.aic situatioms.

3.3.7. U.¥N. FOCD AND AGRICULTURE ORGANLSATION

Howiard (1974) has presented a general report on the F.A.Os's
investigations in applying LANDSAT imagery in a range of projects in
developing countries including Morocco, GLthiopia and Sudan. He states
that initially the imagery was used to provide synoptic views as an aid
to regional surveys but this interest has axtended to the use of

e

ég-é;;;L:u;;;g false colour imagery and coupuier-geaerated false
colour mosaics and large scale maps. Furthecrmore, he claims that the
LANDSAT imagery can be used to provide a very wide range of valuable
data including them~tic maps at a scale of 1:750,000 which provide
background information for areas that have previously been unmapped
and could also assist in monitoring landscape changes. In particular,

he is very enthuslac - : about the role of orbital imagery in integrated

surveys of land use and nacural resources and stresses that '"the potential

REPRODUCIBILITY OF THR
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contribution of satellite imagery to integrated surveys in developing
countries is only beginning to be appreciated'. Overall, the article
pursues the concept that geomorphology should be the central component
in integrated surveys and, consequently, it does not offer any concrete
guidance for the production of small-scale land use maps, per se, other
than some indirect comments on pre-processing and interpretation.
VENEZUELA

Conveﬁtional phoc;-interpretation tachniques have been apnlied to
LANDSAT imagery in a study of the Valencia Lake Basin region, Veneruela
(Salas et al, 1974). Common instruments, vizla magnifying glass and
microfilm reader were used to identify tonal contrasts on colour composites
and bands 5 and 7 (presumakly black and white paper prints) ac scales
ranging from 111,000,009 to 1:100,000. Basically, the project was
designad to assess the use of aerial photographic interpretation
techniquaes to determine the 2zmount of human intervention on the natural
landscapes. A two level vegetation/land usaz classification system was
developed with the first level being determined by classifying '"toning
groups by agaregating tonal similarities to micro-relief units and
sociological aspect of vegetation'. At the sacond level, the tonal
characteristics derived at the first level were sub-divided into more
detailed vegetation and land use sub-classifications. Ground truth
procedure involved the use of panchromatic photographs at scales of
1:50,009 and 1:25,000 znd field checkinze The authors used a sampling
technique to determine and map the degree of human intervention and to
define more precisely the vegetation borders and agricultural types.
SINMARY

In a similar manner to the investigations in the United Stcotes,
researchars in other parts of the world hve tended to concentrate on
only a few of the stiges insolved in produ in7 small scale rur 1 1:-ad
use maps from LANDSAT imagery. OSome have presented interésting statoments

on various pre-processing techniques (Little and Scotney, 1974; ing and

——
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Blair Rains, 1974; Justice et al, 1975; Rijnberg and van der Broek, 1975).
Other aspects including factors that have influenced the interpretation
of the MSS imagery and the gathering of catisfactory ground truth informae
tion have also been comsidered (Curtis and Hooper, 1974; Williams and
Curtis, 1975; Justice et al, 1970)e Apparently the problem of standardisa=
tion of land use classification schemes has not concerned most of the
investigators who appear to have adapted axisting local schemes or they
have devised their own scheme to fit their research objectives., However,
Little and Scotney (1974) have proposed = classification scheme in an
attempt to standardise land use mapping in N:utal, South Africa (see
Tablg::_). [t is probably the most interesting classification that has
been devaloped outside of the United “tates., Unfortunately, it doecs not
have the general fla:uibility offered by Ue%.G.% Gircular 471 (Anderson,
1974) (see Table_____).

Most of the investigators have praised the synoptic overvie, the
monitoring capabilities and the rapid collection of dat offered by the
LANDSAT multi-spectral scanning system. lso, they have considered many
of tha factors that caus2d concern with the U.3. researchers including the
sclection of a satisfactory final map sc-le (ilo-ard, 1374; Little :nd
Scotnay, 127%; King and 3lair Rains, 177%) and the correct selection of
spectral bands (Justice et =1, 12753 la Ar ne= et al, 1973; de ?Sgr:do
and Salas, 19773 Salas et al, 1974). The nroblems csused by the =zime of
acquisition of the imagery . lso concerncd owe researchers (Jr;;cgon and
Wwhice, 1375; Justice et al, 1375; Rijnbarg 'nd van der Broek, 1275) and
Little and Scotney (1)7%) cmphasised th ¢ the interpreter shou d hiva a
good knowledge of tho region being <tudied,

GEN AL SUMMARY

This chapter hic showvn that, althouch rhare has been many d-:t1iled
studies in various aspect: of small scole land use surveys, ther: I .. been
no satisfactory overall attempt, either in the United States or clsewvhere,

to bring together all the findings of the researchers. It is evident,
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theréfore, that the formulation of a mothodeology detailing all the stagesg
of the preparation of the maps which would establish the general {ramework
for the rapid and inexpensive production of this type of mup could proside
extremely valuable assistance to indiziduils or organisations wi hing co
produce small scale land use maps from LAY AT imogary.
satisfactorily, the methodology should :vert :the necesslity for detuiled
resenrch and testing of tha manv Aifferent 2snects finvolved in the pro-
duction. However, before the methodology cin be formulated  more
detailed criticism of specific points emphiasised by previously w ncioned
researchers will be considered in che ne:t chipter under the c.c:gorles

of pre-ptoccssing’int;tpr:; :ion, classific-tion snd ground truthe. a

addition, a rangs of relavant comuwent- preseatad Ly corkers in ochior
arveas of research rll be investig:ted a! 1, in the follo
chapter, a number of taochniques amd will bLe cviluated before the

det:iled methodology is presented.
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