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Forskningsseminar

Mandag d . 12 Februar
- i

Geofagsalen, 192

kl. 9,30-12,00

Okonomi og gkologi i landskabets
udnyttelse

Vedlagt 3 papers, der skulle kunne danne udgangspunkt for
diskussionen. De. der kun kan finde tid til at forberede sig pd de
mere teseprazgede sider af oplmgget, kan springe siderne 5-6, 12-15
og s. 18 (midepd) - 23 over. Men da det jo er rart, at kunne forholde
det almene til det konkrete, skal det pd ingen made anbefales.

Jens Rasmussen: Dkologiske og gkonomiske problemer
indenfor dansk landbrug, med szrligt
henblik pd erhvervets betydning i en
regionalgkonomisk sammenhang.

Rolf Czeskleba-Dupont: Bygkologien set ud fra den natur- og
arbejdsorienterede regionalforskning.

Jesper Brandt: Perspectives on the study of marginal
land and biotopes in intensively used
agricultural landscapes.



Paper presented at the plenary meeting of the collaboralive programme on remote sens-
ing in the management of European less favoured arcas and marginal land, Ispra,lualy,
Dee, 12-13 1989:

PERSPECTIVES ON THE STUDY OF MARGINAL LAND AND BIOTOPES IN
INTENSIVELY USED AGRICULTURAL LANDSCAPES
Some principal remarks on the coutribwlion to
the collaborative program

by Jesper Brandt
Institute of Geography, Socio-cconomic Analysis and Cemputer Scicnce,
Roskilde University, Denmark

Qur project-contribution is concerned with marginal land and biotopes
in efficient used agricultural landscapes.

Allow me here 10 start with some more principal reflections on the link-
age to the political purpose of the collaberative program on less-favoured
arcas and marginal land in a more long-termed perspective:

The concept of Less Favoured Areas is a complex cconomic category re-
lated to the lack of cconomic attractivenmess for investmenis in greater re-
gions within the community, giving rise to falling competitiveness, growing
regional want of employment, cmigration etc. The cxistence and develop-
ment of such arcas has to be scen in juxtaposition to the formation and de-
velopment of growth-poles, where investmenis and economic activily secms
to concentrate. ’

The perspective of using remote sensing the the management of LFA s
based on the assumption, that remote sensing can suostain initiatives, that can
stimulate the overall cconomic activity of such regions, for instancc through

. localizing arcas with cavironmental conditions favorable for invest.
ments in different sorts of single-purpese land-use, that willk be prof-
itable if specified conditions can be [ulfilled (mclioration, infrasiruc-
ture, marketing organization, ecducation cic.)

. development of complex plans for a muliipurpose use of LFA, that can
stimulate the general investment climate through an  systemalic sup-
port of the advantages of mutual cooperation belween different adja-
cent Eand-users and an inschligent regulation of the conflicts between
the samec wsers.

However, since the reasons for the development of LFA very scldom can
be reduced to physical conditions in the geographical cnvironment, that can
be detected by remote sensing, the role of remote sensing will in praclise
tend to be of much more defensive character,namely to register the influ-
ence of cconomic activity in LFA on the land wsc and the structure and lunc-
tion of different landscape elements, an influence, that can be twofold:

1} a growing pressure on the land capability to compensate for falling
competitiveness and miss investments, giving rise io overexploytation,
or

2) stagnation of the land-use-system, giving rise to a period of environ-
mental stabilization, that however might bec a transition phasc towards
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the cmergence of rcal sct-aside arcas, until more cconomically exten-
sive ways of knd-usc takes over.

In these diffcrent perspectives for the use of remole sensing in the
management of LFA the users are of very different character, which has 1o
be taken into consideration by the evaluation of the cxpecied possibilities
and results.

The concept of marginal land is rclated to much more specilic political
goals, which are at lcast twofold:

First the nced for locating arcas, which are supposcd to be set aside be-
cause of overproduction and cxpecied falling prizes of traditional agricul-
tural products within the EEC,

Sccondly the need for rccommendations on  alternative land-use and
lundscape management in such areas.

Although these goals are close related from the point of view of socicty,
thcy arc nevertheless for the time being linked 1o very opposing cconomic
and social interest; [irst of all the defensive strategy of the gencrally con-
tractive agricultural scctor opposed to the growing claims of interests related
lo the expanding ‘green scctor' related 1o nature conmservation, cnviroamecn-
tal protection and recrcation.

So, the very comprchensive investigations on the foresecn marginal-
ization process within the Danish agriculiural landscapes was initiated by
the Danish Nature Conservation Board and promoted through the Ministry of
Environment, resulting in tense coanflicts with agricultural interests, includ-
ing the Ministry of Agriculiure. Such conflicts had of course also substantial
influence eon the development of concepts, theory and methods related to the
scientilic analysis of (he marginalization prdcess, which everybody involved
should be very conscious of.

Althcugh the argement of overproduction does not scem 1o be se urgent
as for some years ago, duc to the diminished surplus stocks, the two goals will
nevertheless - at least for a period - stay as relevanl because of a general
concentration of intensificd agriculture on more favoured arcas within the
community.

The reason for this tendency has to be secn in a broader perspective of
wcehnological, cconomical, social and political trends, which are going on,
and will be cxtended in the future:

After a long period with diminishing regional and local differences in
agriculiural practise due to growing technical and cconomic possibilitics of
implemeating standard agricultural technologies within different conviron-
mental conditions, we arc gencrally facing a change in direction towards a
growing adoption of the land use practise to regional and local differences in
nateral and social conditions, giving risc te growing geographical differcn-
tiation concerning developmental conditions for agriculture and other types
of land use.

Arcas with less favorable natural or socioeconomic conditions will show
a growing tendency lowards marginalization in form of cxiensive land usc.

More agriculiurally favorable arcas will meet the icndencies of general
overproduction and falling prizes with an increased intensification of land
use, more rational agricultural techniques, accclerated removal of small
biotopes ctc.

This diverging tendencies of the marginaiization process will be scen
en a national as well as a regional and local level, and will have a profound
influence on the function of the agriculiural landscape,

At the same time the withdrawal of agricultural arcas for non-agricul-
tural land use (water supply, recrcation, conservation and so on) will con-
tinue regionally as well as local, especially at the urban fringe. This is to be
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seen as a general intensification of the land usc as a base for improving the
material wealth of society - a stralegy, however, that is only possible, if 1he
single types of land use can be realized without being inconsistent to cach
ather.

This future demands will go hand in hand with the demands on a morc
cnwronmcntally orientated  development, which can be summarized in (e
perspectives of the Brundiland commission report as a future baged on sus-
tainable development: Not only as a nice and optimistic vision, but much
morc as a necessary precondition to cnsure and extend the material wealth
in the future,

To meet this challenge, 1 would like to summarize 1wo thesis, thar T think
will be of utmost importance for the practical purpose of this program:

1.  Sustainable development means (o siress the importance of scparating
and combining different geographical scales much more than we do to-
day., Mapping marginal land on an EEC-scale gives quite another picture
as on a national level, which again differs from the regional and local
levels. To combine sustainability with development means to combine
the management of the different levels much more serious than we do
today.

2.  Sustainable development means, that the question of intensivation ver-
sus cxtensivation of single purpose land-use will change towards a
question of optimal or balanced multipurpose land-use, because multi-
purpose land-use in itsell represents the combinatien of an overall
more intensive use of the landscape (as a basic source lor material
wealth) and a more cnvironmentally thoughtful way of handling the
metabolism between man and nature.

Concerning the first point, there is no doubt, that for many years, there
will still exist differences between the main regions of the EEC, gencrally
between north and south, which arc of utmost importance for this pro-
gramme,

Here 1 would like 1o stress the importance of cooperation with the
CORINE-programme:; Especially the CORINE-land-cover classification system,
that can be extended to more detailed levels, and the implemented coordina-
tion procedures relating to dala exchange, arc results, that definitely should
be used in this programme; bul also the CORINE projects concerning biotopes,
soil, water, climate and topography arc rclevant om the minor overall geo-
graphical scale.

However, in the other end of the scale, we also have 10 make a link 10 the
most local level, where the actual change of land-usc and landscape man-
agement due to the marginalization process is going on.

One of the most ambitious works dealing with the marginalization pro-
cess is the 353 volumes of reports from the Danish Marginal Arca Rescarch
Project publishcd by the National Forest and Nature Agency under the
Danish Ministry of Environment.

A very important result of these investigations was a growing under-
standing of the fact, that marginalization teadencics can be seen not only as
a problem in areas of gencrally less favoured natural conditions for agricul-
tural production, but in fact also very much affccts the siructure and dynam-
ics of the more ecfficient and iniensively uscd agricultural arcas. Evcrywhcrc
local varieties in the natural conditions iogether with sociocconomic condi-
tions can have important influences on the marginalization process.

The Danish landscape is generally very intensively used, which can be
seen from the fact, that only 11% of the land is covered by forest. Thercefor
forestry has certainly been seen 2s a main solution (o the [orescen
marginalization process in  Denmark.



This has, however, to be planned thoroughly, and nol only o be seen as
a marginalization solution: A spontancous process of plantations on marginal
arcas of private farmers will work fragmenied and cconomic inefficient: We
know that after many years of expericnce. But to rise planned forest on big-
ger arcas of sandy soils or wetlands might be wrong, too: It is more and more
clear, that the landscape-ccological conditions have a profound influence on
the forest cconemy; and we also have to recognize, that arcas with high
population density, for historical rcasons, has comcentrated in regions with
better agricultural conditions, where the need for forest plantations for en-
viroamental, walerproteciion and recreational reasons arc growing fast,

In so far as thc problem of overproduction is rclevant, the forestation of
intensively used agricultural areas certainly has a better effect than would
be the casc on already marginalized agricultural land.

In the Danish marginal-soil-investigations, the marginalization prob-
lems of the intensive used Weichel Morainic landscape - comprising 2/3 of
the total area - was concentrated on the so-called small biotopes; That is lin-
ear biotopes and patch biotopes greater than 10 m2 and lesser then 2 ha, lo-
calized in or between the fields. In average they take up between 1 and 5 %
of the toral agriculwral land. On Fig. 1 you can sce the classification, that has
been used in the investigation of thesc biotopes.

They arc very scldom of natural origin, but a result of the agricultural
development, modificd by physical geographical conditions and the general
process of urbanization,

A study of the structure, function, and historical development was car-
ricd out during the carly ecightics, based on maps, air photos, field registra-
tion and intervicws with farmers (AGGER and BRANDT, 1984, BRANDT 1986,
AGGER and BRANDT 1988).

A gencral decrease in the overall density, and especially in the density
of the smallest and the wel biotopes was demonstrated.

In the very intensively used agricultural landscape of western Lolland
abmost all the small biotopes has been removed within the last 100 years (scc
Fig. 2). On thc Southern part of Fyn (e Fig. 3) the remaining biotopes arc
more and more conceatrated (o the boundarics between the agriculeural
holdings, which herc sccms 1o be a conserving factor for the small biotope
structure,

Now, these biotopes form a gencrally unstable type of landscape ele-
ments, which nevertheless are of great importance for a variety of rcasons:

From a planning and management point of view we have tried to de-
velop different models for the incorporation of the biotope structure in the
landscape planning, which represent very differemt poimts of view (BRANDT
and AGGER, 1987):

The corridor model, that guides the planning of conncctions between all
he more imporiant wetlands, forest or pasturc areas - primary guided by bio-
ecological principles,

The read structtre model, that gives guidance to where marginalization
of ficlds might be given opportunity to satisfy recreational needs - guided by
recreational principles, and

The boundary model, which states, that all farm-boundaries shall carry
some sort of small biotopes - guided mainly by a historical-geographical
principle, but in practise, the other principles are here in some way incor-
porated.

The dynamics of the small biotopes reflcets general changes in the land-
usc-pattern; akso for that reason they should be taken much more into con-
sideration in the regional and local planning of agricultural arcas within
the next years.

A follow-up investigation afier 10 years is planned to be carried out in
1991 in cooperation wiith the ministry of cnvironment.



In our pilot study related to this programme, we have uatil now concen-
trated on the development of methods of integraling SGEOS-images with
existing maps and ficld-sampled data in a GIS. This GIS should be capable of
improving and actualizing mapping of land use - including biotope structure
- and of complex land-capability for management-purposes.)

A test-arca of 15%25 km has been sclected from the northern pant of the
Danish island Fyn. It covers different types of the Danish Weichel morainic
landscape.

Until now the following data exists and have been integrated imto a GIS
(MUNIER, 1989b):

Satellite image from Landsat thematic mapper of mid May 88, with a
resolution of 30 m, archived as raster data referring to the UTM coordinaic
system.

Y A seil classification derived from the Burcau of Land Data's digital soil
map. It was archived as veclor data and rasierazed to the same map-projec-
tion and spatial resolution as the satellitc image.

A digital Terrain Model based on data from the Danish geodetic Survey
has been integrated. T is a raster type with 50 m. grid selis, giving informa-
tion om aspect and slope, referring to the UTM-coordinates, loo. A plot show-
ing illumination of the arca at the time of the satcllitc passagc May 15th 88
has been computed, which gives a good impression of the shape of the ter-
rain surface, and for this reason i1 is suitable for different themaric over-
lays:

Themes on the marine areas, the histosol areas (refevant as potential
marginal land), and drainage pattern (crecks and ditches) are examples of
such overlays, that are stored as vectores in the database, so that they can be
overlayed on raster-images of varying spaiial resolution.

In a pari of the arcas the GIS has beem extended with date from an air-
photo  at scale 1:60000, scanncd directly from the color slide in threc dolors,
resulting in a grouwnd resolution of 5*5 meters-pixels, dircctly referring 10
the UTM-grid-net.

The GIS-application can be demonstrate by overlaying vectorbased
themes, that shows, how the resolution of the overlay will be the same as the
one of the airpholo.

For verification and quantification some ground truth covering type of
land use, cover index of vegetation, soil index and soil moisture, has been
sampled a1 about 100 sclected locations in the field in May 1988 and Oclober
1989, the first onc correspending a thematic Mapper-scene.

The test arcas also include onc of the test plots for small biotope siudies.
By cdge-cnhancement of the scanned airphoto it should be possible 1o
register the location of praciically alt small-biotopes almost automaticaily,
and thus giving an important part of the information nccessary for a GIS3-
based monitoring of this theme.

The type of the biotope is however not possible to detect within this
resolution. We still have to experiment with finer resolution of about 1
meter, and 1o fine a way of compressing the data, cither by vectorizing or by
a quad-tree-procedure. If cnhancement of 3-D-features based on adjacemt
photos can be obtained, there might be a possibility of a difleremtiating
biotopes such as field divides and ditches.

The storage of these small landscape clement is probably not a big
problem: One have to kecp in mind, that the biotope structurc of the agricul-
tural landscape c¢an be scen as a sort of mirror or negalive of the agricul-
tural land-use, and that a detailed, digitized and vectorized survey of land-usc
in principle could contain data and biolope structurc without adding very
much geographical information.



Now some remarks on the second thesis about the nced for a betler basis
for integralcd multipurposc land-usc and landscape management, which will
form an important future part of our investigations.

A tendency lowards multipurpose land-usc as a general sociocconomic
strategy for a more intensive use of the territory calls for a way of planning
and management of the countryside, that can combine agricultural, coaser-
vational, recreational and other functions in a proper way.

In Denmark, this development has been followed up by a rapid growing
mass of legistative initiatives concerning agricultural practise and land-use,
protection of ground water and sircams, and conscrvaiion and administra-
tion of habitats for wild [lora and fauna within the agricultural landscape,

The implemeatation of these initiatives appears to be very complicated
for scveral reasoas: First of all, this change is laking place vary rapid, cspe-
cially scen in relution to the situation up iill now, where there has been ale
most no gestrictions on the agriculteral use of the countryside. The privaie
property of land means that measurcs of cxpropriating character can be cx-
tremely expensive. On the other hand, a general very tense cconomic siwa-
tion for a major part of the agricultural holdings makes it very difficult to
burden these wilth cxpensive arrangements.

In the long rum, however, other problems connected with the {ransition
of planning and management of agricultural landscapes will probably lake
over:

The integrated management of agricultural landscapes proves more and
more to be a local task, very narrowly linked to local cconomic and social ac-
tivity, The municipal authorities have scldom the expertise and resources 1o
formulate integrated plans, and still less 1o sccure the management, And due
to the rclatively small holdings, they are at the same time forced to focus on
specificd regulations for the single holding, instead of conceatrating on the
overall formation of territorial systems of ccological landscape stability,
ceological  infrastructure and a planned balanced multipurpose land-use
structure.

This c¢alls for the formation of local landscape administration uaits,
which can manage f{or instance specified cleims on vegetation cover during
the winter time, or standards for combination and density of biotopes in a
fiexible way, that is not possible today.

The geographical bounding of such units must be based on very differ-
ent and often conflicting principles concerning size, landscape structure,
agricultural structure, historical-geographical structurce and sociosconomic
structure,

The municipality of Gundsg at Roskilde Fjord, somc 30 km. west of
Copenhagen, is very suited for investigating this tendencics. The municipal-
ity comprises about 6000 ha, and about 150 agricultural holdings.

There is a mixture of intensive farm Jland and true marginal arcas,
which partly has high priority for naturc conservation as well as recre-
ation. These arecas are also threatened due to heavy water poliution.

13% of the total arcas is build up arcas, mostly residential arcas for
pendlers working in the metropolitan area of greater Copenhagen, and ex-
tensive colonics.of summer cottages.

Gravel pit mining for greater Copenhagen is widespread in the north
and west, and a planned transport corridor is supposed 1o be a dominming
factor for the castern part of the area.

All in all an area with tensc conflicts of interest, and a growing need for
mullipurpose land-usc (sce Fig. 4).

Here we want to implement studies on
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1. a suitable landscape-ccological methodology aad survey technique  for
mapping the environmental conditions for different types of multipur-
pose land-use in agricultural landscapes, and

2.  suitable forms of social organization for implementation and manage-
ment of such multiple use of agricubtural landscapes.

First we try to implement an inductive gencral landscape-ecological
survey-method mapping ccotope-types, say 'lypes of smallest homogencous
landscape units’, that forms the construction bricks, or ‘natural pixels” of the
landscape, which can be combined to typical heterogencous, chorological
urits, 'manochores’, that can be described in a quantitative way, typificd, and
related to different kinds of land-use or combinations of land-use, different
kinds of biotope structurcs and so on (JENSEN,1990).

But the transformation of landscape-ccological information Inte a
technical form relevant for planning and management is not the only en-
wance to the problem of defining relevant local landscape management
units.

We also have to take the organizational side inte consideration. Here il is
very impertant to recognize, that although many differcnt land-use intercsis
might be involved, the basis of such units in most cases should be coopera-
tions of locml farmers, who can combine this function with the growing cco-
nomic and practical advantages of cooperation concerning an agricultural
practise more adapted to the local landscape ccological conditions and poten-
tialitics, and so extend their activity from pure agriculure 10 a broader re-
sponsibility for the landscape management.

Here the old division into small parishes, which was abandoned in con-
nection with the municipal reform in 1970 might be very relevant especially
from an organizational peint of view, has however, 1o be combined with
other principles 1o sccure an intcgrated administration of important land-
scape types such as valley systems, which 1traditionatly divides the old
parishes.(BRAMSNES and BRANDT, 1988, BRANDT 1988)

We will first of all try to develop a reproduciblc procedure for compilat-
ing the necessary information into a suitable GIS based on cxisting topo-
graphical and thematic maps, SGEOS-scenes and airphotos.

But this is not cnough: The hard task will be to transform it into a form
that can be a relevant tool and inspiration to the handling of the many cco-
nomic, social and political problems, which we are facing during the diffi-
cult transition towards & susiainable development based on a balanced multi-
purpose land-use.
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