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ABSTRACT Landuse planning is a science that determines the tyenum of landuse
through studying the ecological charaiggcs of the land as well as its soegwonomic structure.
The primary objective of this study is to evaluate the Jasel and natural resources for future
sustainable land planning using GI8.this study,the Makhdoons systematic method was used
to analyzethe ecological and resourcempsof the stug area.At first, ecological capability maps
of different landuses including forest, agriculturgangdéand, environmental conservation,
ecotourism and developmt of village, urban and industry were developed by overlaying
geographical maps in GIS for thewnship The final step of this studyas the prioritization of
land-usesconsidering the ecological and so&oconomic characteristics of the study areagisin
gquantitative modelThe results indicatethatthe maximum area of proposed usas39.30% that
was related torangeand dry farming and minimum area ofproposed usevas 3.3 % which was
related tarrigation agriculture with range

Key words: BooleanTheory Land managementLand-use optmization Modified Makhdoonds
modé

1 INTRODUCTION some wayor another, related to sustainability
Landuse planning is the systematic assessment Land-use planning Sustainability as a goal is
of land and water potential, alternatives for often criticized as being vaguadha paradox.
land-use and economic and social conditions in The conflicting problem of economic
order to select and adaphe best landise developmentand ecological conservation is
options(FAO, 1993).This definition embraces  often mentioneds following 66we cannot
the systematic approach of possibilities for the environment withoudevelopmeni@and that
different landuses in the future, and also the we cannot continue to develop anywhere unless
need for changes and the willingness to execute we save the n v i r o (Vamd.iarf169§.

the planall present landise panning is caught In other hand,unplanned and ungoverned
up bdween two seemingly contradictory development is one of the main problems in
dimensions: ecological conservation and developing countries. To achieve sustainable

economic existence. Both dimensions are, in development goals, evaluation of ecological
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capability as a basic study and foundation ofdand
use plannig, is a requisite action t@ccomplish

development process in accordance with
envionmental capabilities. Besideshuman
nature relation has achieved the real
understanding of

with gradual disappearing of old thoughts of
i h umaan n gJoay 20&0d.

Nowadays, the idea of interactions between
human andnature has been extended. These
interactions have influenced different fields such
as economy, social, industry, politiaad culture;
hence, standpoint of most of decision makeas

degradation (e.g. population growth and
urbanization, poverty, overgrazing, pollution,
biodiversity, erosion) in the eastern parttbé
Mediterranean region. Results revealed a
si gni y euserchangé faom égricultural and

fi h u manaturaMvedetation o autbanized areasdud to the

high population increase during the last 80 years.
Research of Babai¢afaky et al. (2009) showed
that land use planning is an important
characteristic for igventing land degradation.

In this regard, landise planning is a kind of
longterm planning that considers the land as a
determined factor in supplying development

been based on the fact that development plans dogoals. Lanelse planning based on regulations

not conflict with principals of environmental
protection(Jozi, 2010)

Land degradation and the loss of land
productivity are two of the foremost
environmental problems of our time. These
problems redte to the reduction of land resource
potential by either one or a combination of

with permanent and suitable return view,
according to the qualitative and quantitative
capabilities and talents for different use of human
from thelandshall render type of utilization. Thus
waste of natural resources and ruining of the
environment will be stopped.

In ecological evaluation, GISsi quickly

processes acting on the land such as water andbecoming data management standard in planning

wind erosion, sedimentation, loss of soil structure
and fertility, salinization and other acts of nature
that result in longerm reduction of diversity of
vegetation and net primary production (Watd
al., 1998 Masoudi, 201p Arid and semiarid
lands cover more than 70% of Iran and are very

prone to  desertification  (Jafari  and
Bakhshandehmehr, 2013). As a result of the
following factors, land degradation and

desertification have accelerated in Iran during the

recent decades: first, the population has doubled

over the last 25 yearsSifice 1979 Amin
Mansour 2009; second, increased agricultural
and pastoral products have forgaebple to use

the use of land and natural resources. Virtually all
environmental issues involve nidgased data,
and real world problems typically extend over
relatively large areagNouri and Sharifipoyr
2004) Actually a geograghal information
system(GIS) was useal to access fogeography
patterns (Pauleit and Duhme, 2000) as well as
Nowadays, GIS havbéecome an indispensable
tool for land and resource managers (Swanson,
2003).

Landuse, in general, consists othe
coordinationof the relation between humans and
the land andheir activities on the land fahe
proper and longerm use of provisiongor the

land extensively or convert forest and rangelands betterment of the material asgiritual condion

to cultivated land; third, overuse of wood and
plants as fuel for household cooking and heating,

of the society over timd.and planning requires
extensve infrastructual research and keeping the

and use of natural regulations tend to denude the economiccondition of he area under study in

soil and intensify the desertificationrMérani

Barzani and Khairulmaini, 2013). Abu Hammad
and Tumeizi (2010) investigated the
socioeconomic factors and causes of land
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mind. It can beundeniably stated that lange
planning ofan area without considering thecio
ecaiomic condition of that area isirtually
impossible (Makhdoom,@®1).While a par of an
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area in theory possibly has the potential for a
certain use, it may bepractically impossible to
implement. Hencesociceconomiccharacteristics
mustbe added tacological potential of aarea
for certainuses, too Some Scientts took into
consideratiorboth socio economic and ecological
capability inland use planning Espejelet al.,
1999; Boccoet al., 2001; Pierceet al., 2005;
Prato, 200y

On the other hand, the laaf necessary
knowledge of land potential aride irrational use
of the land by humans bringbout furtter
reduction of land resourcel other words, The

analysis approach to agrultural landscape
planning. Thiscase studywas conducted in the
CianjurwatershedWest Java, Indonesi&esults
showed that proposed ageoological lanelse
was planned under which the lamtlization
types would not causmore than tarable soil
loss, would be at least marginally suitable with
regard to land resources quality, and would be
economically feasible.

Current laneuse planning in Iran by
Makhdoonds Quantitative Method has some
problems like difficulties in assessment of
ecological and socikeconomic information used

sustainable development or best use of the land in related scenarios. Also it is possiblecause of

will be carried out by assigning the lange zones
on the basis of capability, compatibility, use of
proper technology and measures to protect
environmental degradabilitNEMA, 2004).
Bojo’rquezTapia et al (2001) preseed a
GIS-based multivariate application for land
suitability assessment with a public participation
base was also a typical case. Oyinloyend
Kufoniyi (2013) analyzed the urbanlanduse
change, 2000 and 2010 IKONQO®ages were
used in a post classification comparison analysis
to map thelanduse changes and identify the
conversion process in lkeja, GRA, Lagos. The
results showed increase inremerciallanduses

sum of scores derived from different sceraiino
current model; a landuse without ecological
capability is prioritized or part of city is
recommended to @imge to a pasturd@herefore
the main goal of this study is tsolve these
problems anddevelop and modifythe current
guantitative methocf Makhdoonds Model to

evaluatdetterland-use planningn Iran.

2 MATERIAL AND METHODS

Shiraz Townshipwith an areaof 1043380ha is
locatedin FarsProvinceand southBrnparts of Iran
(Figure 1). This area is located between
longitudesof 51° 41" 44" and53°15 23" east and

between the same periods. Also, the application of geographical latitudesf 28° 56" 12" an@9° 51

urban satellite images with higher ground
resolution was found to be effective in monitoring
the landuse changes and providing valuable
information necessary for planning and research.
Peel and Lloyd (2007) consider four
contemporary challenges facing lamsk planning
practice, anduggesthat a new ethos for lange
policy making is emergingBiswas andBaranPal
(2005) in the District Nadia, West Bengal,
investigated that how fuzzgoal programming
can be efficiently used fanodelingand solving
landuse planning problems in agricultural
systems for optimal production of several
seasonal crops in a planning yeaandasasmita
and Sakamotq2007) addressed a multiriteria
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06" north and with the mean heighof 1540
meterabove mean sea levdlhis area idocated
in mountaimusareaof the Zagrosnd has aemi
aridclimate

In this study, a systematic method known as
the Makhdoonds Model based on Boolean model
(FAO, 1976; Burrouglet al., 1992; Davidsonet
al., 1994; Makhdoom, 2001Baja et al., 2006;
Amiri et al., 2010) was used for the analysis of
maps in relation to the ecological and secio
economic resources of the study arBaolean
(binary) model is an overlay methodology
intersected parameters based on AND
(intersection) and OR (union).



M. Masoudi and P. Jokar

ECOPERSIA (2015) Vol. 2

590000 620000 650000 680000 710000 740000

@

3330000
3330000

3300000
3300000

3270000
3270000

3240000

3240000

Legend
Shiraz City
Maharloo Lake

[ Shiraz Township

3210000
3210000

0 10 20

-
o -

40 60 80

Kilometers

590000 620000 650000 680000 710000 740000

Gull of

Figure 1 Position of ShirazTownshipin Iran

The different kinds of maps were used in this

ecotourism and development of village, amb

research to determine the ecological resources and industry are 7, 7, 8, 3 and 3, respectively.

of the area under study were Digital Elevation
Model (DEM), slope and aspect, ilsalata,
erosion, geology, isprecipitation (isehyetal),
iso-thermal, iseevaporation, climate, canopy

percentage and type and water resources data.capability maps,

The best capability class is class one and the
worst capability class is the last class in each
model.

In the next step, after producing ecological
the landse map was

These data for this study have been gathered preparedThe nodel consist of four scenarios

from the records and reports published by the
different depetments of the Ministries of
Agriculture and Energy and the Meteorological
Organization of Iran. The data obtained were of
two types 1) numerical and descriptive data and
2) thematic maps, but mainly in the map format
with curt scale useful for the GIS dysis.

Different ecological capabilitymodels of
Makhdoon@s methodbased on ecological data
were used to evaluate ecological capability of
different landuses including forest, agriculture,
range environmental conservation, ecotourism
and development ofilage, urban and industry
(Makhdoom, 2001)We can classify an area
based on these models to different capability
classesEcologicalcapability classes for forest
agriculture,range environmental conservation,
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in each land unitincluding: a) present land
utilization of the study areé) economic neexd

of the study area c) social needs of the study
area d) ecological needs of the study ardh.
land-usesareranked for each scenarand then
are scored from 10 to lower based on their
ranks ancdecologicalcapability For example if

in one scenariaank offorestis third place and

its ecological capability is class two a land
unit; its score in firststepis given 8 and then
onescore is loweredor its capability reduction
(class two) that makes its score numbefor7
forest in the land unit It should say that this
one point reduction for forest in three other
scenarios is repeated because of one place of
reduction compared téirst class of ecological
capability. If ecological capability class is class
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three, the reductiom each scenario would be
two.

First scenarioto make its ranking was
evaluated using current lande. But for other
scenarios a questionnaire was prepéaedsk
from experts of stdy area to rank different land
uses for each scenatiased on their knowledge
and experience from study ardma this study55
experts in differenstudied lanelises in related
organizations and offices of study area filled out
guestionnairesAveragerelated to experts' scores
to every use and in evergcenari¢ helped to
rank different laneuses for each scenaridt
should be noted thaguestionnaire method is
used in order to estimation of parameters weight
in AHP method, to (Hamzehet al, 2014).
Questionnairdilling is a good method especially
for finding socieeconomic needs of an area that
depends to many things likesociopolitical
characteristics, population composition, relative
earning conditions, immigration cdition,
present land utilization, agriculture amdimal
husbandry conditions, hygiene, heaitducation
and other public servicesThe above socio
economic information helped the experts for
ranking of utilizations in economic and social
scenarios. On the other hand expertism
evaluation ofsociceconomic of agriculture and
natural resourcesnd other utilizations make
study very difficult.

To achieve a systematic analytical moail,
maps layers werasedby a vectorformat in the
ArcGIS software enviroment. These maps
were operated usingArcGIS and the
appropriate utilization ofeach land unit was
determined and prioritizedThe appropriate
utilizations are those utilizations that have
higher sum of scores among used scenarios.
Many of the units were sen fit for two
appropriateuses by thesystematic model to
first determine andgubsequently select the best
utilization for the area considering the socio
economic status of the areaconsistency of
land-uses and current langse

963

It is necessary to sapme modifications in the
process of work were done like no preparation
of environmental units and using current land
use map. In this research, current method of
systemic analysis for preparation  of
environmental units was not utilized for
assessing the elogical capability maps and
land-use planning of quantitative model. It may
be used only for assessing the small areas with
low diversity (e.g.small watershed). Hence, for
assessing the larger areage.g, large
watersheds, counties and provinces),
preparation of environmental units eliminate a
lot of information used in the ecological
capability models. So, in the present study all
indicator maps related to different ecological
capability models were overlaid in GIS. Other
modifications in the procesd wvork done for
assessing the langse planning model included:
a) Prioritization of each use was done based on
the highest score derived after summing the
scenarios' scores (ecological, economic, social,
area) (Makhdoom, 2001). But, it should be
considered ppropriate (suitable) capability for
the utilization with highest score.

b) To use current landse map in assessment
mainly because of the soek@onomic
compulsions of the population especially in rural
area. Like to hold the following land utilizations
in the end of landise planning process:

1) Irrigated lands with suitable capability.

2) Settlement lands (urban, rural and industrial
area).

3) The Forest lands with canopy cover more
than 25% and those with conservational role.

4) Lake and river bed.

Finally, landuse planning maps of th&hiraz
Township were developed considering the
ecological and socieconomic characteristics of
the areaProces®f studyevaluation included the
following steps presented in lige 2.
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Figure 2 Flowchart showing the methodology for lande planning adopted thestudy

3 RESULTS shown in Figires3 to 8 andpercent 6 area for
In this study for each model the related different ecologicakapabiliies of landuses is
indicators wereoverlaid Then land capability observedn Table 1.

maps wereaccessedThe capability mapsare
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Figure 5 Land capability map for foresh ShirazTownship
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Figure 7 Landcapability map for ecotourisin ShirazTownship

Figure 8 Landcapability map for urbarrural and industal developmenin ShirazTownship
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