
American-Eurasian J. Agric. & Environ. Sci., 13 (3): 415-424, 2013
ISSN 1818-6769
© IDOSI Publications, 2013
DOI: 10.5829/idosi.aejaes.2013.13.03.2899

Corresponding Author: M. Reyahi Khoram, Department of Environment, Hamadan Branch, 
Islamic Azad University, Hamadan. Iran.

415

Environmental Management and Land Use Planning: A Case Study

M. Reyahi Khoram and M.H. Fotros1 2

Department of Environment, Hamadan Branch,1

Islamic Azad University, Hamadan. Iran
Department of Economics, Faculty of Economics and Social Sciences,2

Bu-Ali Sina University, Hamadan, Iran

Abstract: Land use planning means managing our land and resources and it focuses on the functions of
ecosystems. The main purpose of this study is to determine the places and sites with necessary capabilities
for ecotourism, environmental conservation, agricultural activities, range management, forestry, afforestation,
aquaculture, city planning and industrial development in the studied area. This research was carried out in
Hamadan province in Iran. In order to determine the most suitable area for mentioned uses, Makhdoum's model
has been utilized. In this research, Geographical Information System (GIS) was used. 35 informational layers are
linked and each informational layer is consisted of several classes. According to the results, the capability of
the studied area was shown on the map in different tips of land uses. Based on the results, the rangelands of
Hamadan province are extremely poor. Therefore, it is necessary to take appropriate actions for better
exploitation of rangelands.
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INTRODUCTION Hamadan province with about 19,500 square

Land use planning aims at improved sustainable use Tehran, at 33° 59' to 35° 48' of the North Latitude and 47°
of land and management of resources. It not only 34' to 49° 36' of the Eastern Longitude. This province has
influences the environmental processes such as soil and nine townships and is one of the major agricultural
stream bed erosion, sediment and nutrient concentrations centers of the country and its economy is based on
in streams, quality of surface and ground waters in a agricultural activities. This province has a population of
watershed, but also affects social and economic 1.7 million; average precipitation reaches 320 mm per year
development in that region [1]. Land use planning has as and the annual average temperature is 11°C [4]. Hamadan
its basic purpose to ensure that each area of land will be province is one of the most compact provinces of the
used so as to provide maximum social benefits, especially country as regards demography so that  population in
including food production, without degradation of the this province is equal to 88 people per square kilometer.
land resource [2]. The global environment has a limited This figure is twice as much as average population
ecological power to supply the human needs. Therefore, density in the country. Therefore, the main objective of
optimum use of environmental graces necessitates this study was to determine the places and sites with
knowing ecological power of environment  and  also necessary capabilities for ecotourism, environmental
stable exploitation within these land ecological conservation, agriculture, range management, forestry,
capabilities. In the two decades since the 1992 Rio afforestation, aquaculture, city planning and industrial
Conference, land use planning has become recognized as development in the studied area. Therefore in the above
a key tool in putting discourses on sustainable research, determining the above uses has been made
development into practice [3]. based on the land ecological capability.

kilometers is located in the west of Iran, 320 km far from
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MATERIALS AND METHODS evaluation but in this research digital information related

This study was carried out in Hamadan province, Also with regard to the fact that Hamadan province has
during 2006 to 2010 and its related steps are still no needle leaf forests, the layer related to classification of
underway. So far different methods have been presented the amount of annual growth of needle leaf trees were not
to evaluate the land use planning. In the above research possible properly.
Makhdoum's model has been used to study and identify In order to study and identify the lands with
the sites with appropriate ecological capacity for appropriate capability and management, Geographical
agriculture, range management, forestry, afforestation, Information System (GIS) has been used as a main tool.
aquaculture, ecotourism, conservation, industrial The software used was Arc View (version 3.2a) with
development and city planning. Universal Transfer Mercator (UTM) projection system

Makhdoum's model is a linear, multi unknown and scale was 1/250000. In this research, overlay method
quantity model and is used for evaluation and has been used to implement the mentioned model [7].
identification  of   capabilities    the    land   potentials. After collecting and classifying information, digital
This model was presented for the  ecological  conditions information layers were harmonized.
of Iran by "Majid F. Makhdoum" Iranian Environmentalist Following the preparation of digital information,
in  2002.   In   this   model,   40    parameters,    related   to layers accompanied with the base layer of the province
40 informational layers are used and each layer is itself were presented in a file in Arc View and the related
consisted of several classes. In this research, Ecological classification of information was done according to the
land classification Process is presented in three sections applied model. To the next analysis in Arc View soft ware,
[5-6]. the above-mentioned layers were changed from their

Resources  Recognizing  and   Collecting   Information: In addition, the amount of the cell sizes was selected as
To collecting information, two methods have been used; 100 meters. This selection caused the operation to be very
one through Library studies in which by referring to exact. Then for each parameter, Map Query (MQ) was
information sources as Libraries, companies, research considered. Later, the extent of interfering overlapping of
institutes and ministries, it was tried togather all required the cases was analyzed using multiple MQ's [8].
digital maps. Second, it was necessary to update the
collected information by field patrolling in all of the RESULTS
essential areas and analyzing as well as collocating
comparison of natural conditions of the lands. Collected and Analyzed Information: In order to perform

Analyzing Information: Each area has several classifications and classes foreseen in Makhdoum’s
environmental characteristics and these characteristics Model were used. The characteristics of these layers are
may define and determine an ecological system. as follows:
Therefore, the important aspect of the survey was
evaluation of the land, studying and analyzing the Weather and Climate Data: In this section, six digital
environmental characteristics [5]. Since the applied model layers have been used according to the applied model.
in this evaluation is Makhdoum's model, the obtained
information have been classified based on the model Climate condition (Cl): In this model, the climate
format. condition classified in 32 groups, but there are only 8

Capability Evaluating: Capacity evaluation means information, about 68.4% of the province is classified as
determining or foreseeing potential power and or type of very cool-semi arid area.
natural land use. As was mentioned, in this research
Makhdoum's evaluation method was used and in this Air temperature (Ct): Basically, Hamadan province is
model 35 information layers and or 35 environmental
parameters were used. It should be noted that Makhdoom
model has foreseen and suggested using 40 layers for

to four topics and nature of stone roofs were not found.

vector data to raster data using convert to gird command.

this experiment, 35 digital information layers based on the

categories in the studied area. According to the collected

located in the cold regions of country. Based on collected
information, the annual mean temperature in the Kabootar
Ahang  region  is  equal to 9.5°C and in Malayer region is
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13.5°C. Annual  mean  temperature  in  all  of  the regions Water Capacity (Wc): The studied area contains limited
of  the  province  is   less    than  18°C.   In   this   model, surfaces water and therefore a major part of water demand
the Air temperature classified in 5 groups, while in is supplied by underground. Also, the groundwater table
Hamadan  province  there  is only one class, less than level of the province is reduced because of the extra water
18°C. were draws up. According to the applied model, four

Wind Speed (Cw): Wind speed is an important parameter, Hamadan province there are only two classes.
affecting diverse activities such as the dispersal of
atmospheric pollutants, design of structures and aircraft Water  Temperature   (Ctw):   Fishes    are   normally
safety. Thus proper analysis of wind speed data is cold-blooded. Because water has a high  heat  capacity,
considered useful and provides a notable benefit to the so generally change in temperature happens slowly.
public. In Makhdoum's model, Wind speed has been Water temperature directly impacts the level of dissolved
classified in four classes. Based on statistical information, oxygen. Thus, water temperature is very important to fish
there is only one class of mentioned wind classification in and other aquatic life. In Makhdoum's model, water
the studied area. temperature has been classified in three classes, while in

Number of Sunny Days per Month (Cs): Values of
sunshine from mean solar radiation intensity are important Water Acidity (Phw): Acidic drainage is found around the
factors affecting all of human activities. May be can world both as a result of naturally occurring processes
divided days into two categories: sunny days and rainy and activities associated with land disturbances, such as
days. According to the importance of weather condition highway construction and mining where acid-forming
related to ecotourism activities, In Makhdoum's model, minerals  are  exposed  at  the  surface  of  the  earth.
number of sunny days has been classified in three These acidic conditions can cause metals in geologic
classes. Based on statistical information, there is only one materials to dissolve, which can lead to impairment of
class of mentioned sunny day’s classification in the water quality. In Makhdoum's model, water acidity has
studied area. been classified in five classes. Water acidity of the

Annual Precipitation (Cp): Fluctuation of annual model.
precipitation of Hamadan province was studied but it was
very limited, its maximum rate was in Bahar area with 372 Soil Data: Soil is the top layer of the Earth’s surface and
mm and its minimum rate was in Razan area with 274 mm. there are many different types of soils and each one has
In Makhdoum's model, annual precipitation has been unique characteristics, like color, texture, structure and
classified in seven classes, while in Hamadan province mineral content. The kind of soil in an area helps
there is only one class. determines what type of plants can grow. In this section,

Relative Humidity (Ch): Considering that Hamadan
Province is located far from the sea, thus its relative Soil Maturation (Ps1): Soil maturation is the process of
humidity is low. According to the available information, improving soil fertility and sustainability for crop
the maximum relative humidity in  Bahar  district  was production. With increasing maturity, soils darken and
equal to 55% and the minimum relative humidity in redden  with   addition   of   submicroscopic  iron  metal.
Malayer district was equal to 45%. Therefore, in the In Makhdoum's model, soil maturation has been classified
above-mentioned model, relative humidity has been in four classes. Soil maturation of the province have been
classified in four classes, while there is only one class in studied and classified based on Makhdoum's model.
Hamadan province.

Water Resources Data: Water is not only the essence of removes soil at roughly the same rate as soil is formed.
life but also a major factor in formation of human
civilizations. In this evaluation, three digital layers related
to water resources were prepared.

classes are considered for the water capacity, while in

Hamadan province there are only two classes.

studied area has been classified based on Makhdoum's

eleven digital information layers were prepared.

Soil Erosion (Es): In general, background erosion

But accelerated soil erosion is  a  far  more  recent
problem. It is always a result of  mankind's  unwise
actions, such  as  overgrazing  or  unsuitable cultivation
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practices. In Makhdoum's model, Soil erosion has been depth of plants  to  be  grown  and  any  restrictions
classified in seven classes. Soil erosion of the province within the soil that may hinder rooting depth. One crop
have been studied and classified based on Makhdoum's may require 6 feet, while another  may  require  3  feet.
model. Any discontinuities in the soil from layers of sand, gravel,

Soil Salinity (Dsm): Soil salinity is an important hinder irrigation. It can also create problems when using
worldwide environmental problem, especially in arid and irrigation. In Makhdoum's model, soil depth has been
semi-arid regions. Soil salinity is commonly reported in classified in five classes. Soil depth of the studied area
units of deci Siemens per meter (dS/m). In Makhdoum's have been studied and classified based on Makhdoum's
model, Soil salinity has been classified in five classes. Soil model.
salinity of the province have been studied and classified
based on Makhdoum's model. Soil Texture (Pte): Soil texture is a term commonly used

Soil Acidity (pH): Soil pH is one of the most important sizes of mineral particles in a soil. It  does  not  include
and frequently chemical indicators for assessing the any organic matter. These mineral particles vary in size.
quality of soil for  plant  growth  and  microbial  activity. Since various sizes of particle have quite different
In Makhdoum's model, Soil acidity has been classified in physical characteristics, the nature of mineral soils is
four classes. Soil acidity of the province have been determined to a remarkable degree by the particular
studied and classified based on Makhdoum's model. separate that is present in larger amounts. There are

Soil Fertility (Pf): Soil fertility refers to the amount of have been studied and classified based on Makhdoum's
nutrients in the soil. The soil must also contain micro- and model.
macro-  organisms.  In Makhdoum's model, Soil fertility
has been classified in five classes. Soil fertility of the Soil Classification (Pg): Soil particles are basically
studied area has been classified based on Makhdoum's composed of sands, silt,  clays  and  organic  matter.
model. Sands include particle sizes which range from 0.05 to 2.0

Hydrologic Soil Groups (Phg): Soils are classified by the Silt particles range in size from 0.05 to 0.002 mm and clay
Soil Conservation Service (SCS) in the United Stats into particles are those particles less than < 0.002 mm in size.
four groups based on the soil's runoff potential. The four In Makhdoum's model, soil size classification was
hydrologic soils groups are A, B, C and D. Where A, presented in four classes. Soil size classification of the
generally have the smallest runoff potential and D the province have been studied and classified based on
greatest. Makhdoum's model.

In Makhdoum's model the Hydrologic Soil Group
classification is presented as many important factors. Soil Percent of Gravel in Soil (ps2): Gravel has good drainage.
of the mentioned area have been studied and classified The worst drainage is clay. Soil has several constituents.
based on Makhdoum's model. Sand or gravel increases drainage but alone is terrible

Soil Drainage (Pdr): Soil drainage means the removal of matter. In Makhdoum's model, percent of gravel has been
excess water from the soil. Soil drainage plays a very classified in four classes. Percent of gravel in soil of the
important role in site selection for urban design and province have been studied and classified based on
development. In Makhdoum's model, soil drainage has Makhdoum's model.
been classified in five classes. Soil drainage of the studied
area has been classified based on Makhdoum's model. Land Topography Data: Land topography refers to the

Soil Depth (Pd): Soil depth is an important input height of land surface features. Topographic maps are
parameter for hydrologic models. The spatial patterns of extensively used in the Earth sciences to evaluate
soil depth result from the combination of geomorphologic locations, landform types, elevations, characteristics of
and soil forming processes, many of which are related to stream flow and other physical data. In this section two
topography. Soil depth determines the potential rooting digital layers were used in the study.

or even bedrock can physically limit rooting depth and

to designate the proportionate distribution of the different

twelve major textural classes. Soil texture of the province

mm in size. This is a very large range  of  particle  sizes.

quality soil because it has no mineral nutrients or organic

shape of the land and thus topographic maps illustrate the
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Overall Slope (So): Topography and steepness of the classified in eight classes. Broadleaf timber growing of the
land slope have major impacts on the rate of soil erosion studied area has been classified based on Makhdoum's
during a rainfall event. Information related to land slope model.
plays an important role in the activities of human and site
selection related to projects. Topography status is very Value of the Protective Plant Species (Cvt): the wood
effective in quality of soil, water resources, plant growth, coverage of the province is far less than the province
communication network and many environmental itself. In Makhdoum's model, value of the protective plant
parameters. In Makhdoum's model, special attention has species has been classified in three classes. Value of the
been paid to this parameter. In mentioned model the protective plant species of the studied area has been
overall slope has been classified in ten groups. In this classified based on Makhdoum's model.
research, the status of overall slope of the province has
been studied and related information has been prepared. Value of the Commercial Plant Species (Bvc): Man has

Elevation above Sea Level (or Altitude) (E): Some plant many different products including furniture, paper and
species die if planted in a high altitude area. Thinner air, numerous other useful wood-derived items can be
long cold period and high winds contribute to the produced. Today, it is necessary to estimate not only the
inability of  citrus  trees  and  some  other  species to numbers of trees on given areas but the amount of useful
grow properly. Thus, many trees in high altitudes also wood for fuel or construction. In Makhdoum's model,
grow   more    slowly   than   trees   at   lower  elevations. value of the commercial plant species has been classified
In Makhdoum's model, Elevation above sea level has been in three classes. Value of the commercial plant species of
classified in eleven classes. Elevation above sea level of the studied area has been classified based on
the studied area has been classified based on Makhdoum's model.
Makhdoum's model.

Flora Data: Plant covering is effective in preventing plants such as annual or biennial, &  perennial
erosion to the extent that it absorbs the kinetic energy of herbaceous species, woody species, shrub species and
raindrops, covers a large proportion of the soil during trees. Based on Makhdoum's model, plants from point of
periods of the year when rainfall is most aggressive, slows view of growth have been classified  in  five  classes.
down runoff and keeps the soil surface porous. In this Plant growth of the studied area has been classified based
section, nine digital layers of information were used. on Makhdoum's model.

Dry Fodder Yield (Dg): Dry fodder yield is a complex Sensitive Habitats (SI): Sensitive habitats or endangered
polygenic character and is strongly influenced by ecosystem is designed to minimize adverse effects to the
environmental factors. In Makhdoum's model, dry fodder resource. In this model special attention has been paid to
yield has been classified in four classes. Dry fodder yield the said regions. In Makhdoum's model, sensitive
of the studied area has been classified based on Habitats have been classified in 8 groups, including
Makhdoum's model. wetlands, river bank, mangrove, savanna, coastal hills,

Broadleaf  Timber  Growing  (Ino):  Broadleaf  plants there are no mangrove, coastal hills and savanna in the
have relatively broad leaves, whereas leaves of grasses province. The studied area has forest regions about
and sedges are bladelike. Broadleaf woodland is 35,000 hectare and a few small wetlands which some of
composed of trees with leaves, which are not needle-like. them dry in the summer. In this research the cases related
Most broadleaf trees are deciduous and some broadleaf to forest and wetland have been studied despite small
trees however, are evergreen. The amount of wood a area. The status and area of sensitive habitats has been
hectare can produce depends on the productivity of the mentioned.
site, which is related to soil depth, fertility and climate.
Under  moderate  conditions,  a  hectare  of  broadleaf Percent of Vegetation Covers (Vgo): Arid lands are
trees  may  produce  5 cubic meters per hectare per year. distinctive ecological zones that require vegetation maps
In Makhdoum's model, broadleaf timber growing has been for  management  and  monitoring.  Density  of vegetation

long recognized the value of trees as a raw material for

Type of Plant Growth (Vf): There are many species of

forest and firth. Hamadan province has no river banks and
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cover is probably more important than difference of The Value of the Mammal Species (Bs): All mammals are
vegetation type. In Makhdoum's model, density of at risk of habitat loss. However,  the  nature  and  degree
vegetation cover has been classified in six classes. of  the threat vary regionally and threatened land
Fortunately, all of the classes forecasted in the model are mammals are concentrated in South and Southeast Asia.
available in the studied area, although they are very In Makhdoum’s model, the value of the mammal species
limited in some of classes. is classified in five different classes. Based on this

Range Carrying Capacity (Rac): Range  carrying particularly in protected areas, has been classified based
capacity, is defined as the total number of livestock or on the model.
wildlife that may be sustained on a given area based on
total nutrient resources available, including harvested Habitat Trends (Ha): Habitat means the aquatic and
roughages and concentrates, which can be applied over terrestrial environments required for plant and animal to
a defined period without deterioration of the ecosystem. complete their life cycles, including air, food, shelter,
In Makhdoum's model, range carrying capacity has been water and other requirements. Habitat trend foresees the
classified in four classes. Range carrying capacity of the status of habitat in the future and shows that how correct
studied area has been classified based on Makhdoum's is preservation and maintenance of habitat and how much
model. amendments it needs. Habitat trends are a management

Range Trend (Rc): Range trend states the direction of habitat between the times. In Makhdoum's model, the
change in range condition. In Makhdoum's model, range habitat  trends  have  been  classified  in  five  classes.
trend has been classified in five classes. Range trend of The habitat trends of Hamadan province has been studied
the study area have been classified based on and classified based on Makhdoum's model.
Makhdoum's model.

Fauna Data: Through numerous factors such as changes conservation of Biodiversity. Protected areas means an
of land use and habitat destruction are whole ecosystems area of public land declared by the government to be a
and many species severely threatened. In order to combat preserved area under the legal provisions. This area has
against this trend, it was necessary to attend ecological ecologically, historically and culturally attractions and it
capability of lands. In this section, four digital layers of is necessary to protect it. In Makhdoum's model, there are
information have been used according to the applied thirteen classes for the layer of protected area, while the
model. habitat trends of Hamadan province has been studied and

Biodiversity of Animals (Ba): Biodiversity is often used only six classes in Hamadan province.
as a measure of the health of biological systems.
Biodiversity is vital for human survival and livelihoods Evaluation
and it is necessary to conserve it. The climatic diversity of Results of First Stage of Evaluation: regarding that
Iran has resulted in the growth  of  7576  plant  species, Makhdoum's model has been used in data analysis and
the  occurrence of 517 bird species, 208 reptile species, the basis of this model is on systemic analysis, Hamadan
170 fish species and 22 amphibians. A total of 194 species province is divided into various environmental regions,
of mammals (including  marine  species)  have  so  far each with a micro ecosystem and with several ecological
been recorded in Iran. Among them is the pygmy shrew capabilities. Based on the results of this evaluation
that, with a weight of 2 grams, ranks as one of the smallest performed by overlaying method, the area of the land
mammal in the world and the blue whale, the world's appropriate for different activities in the province was
largest mammal, which weight up to 180 tons. Whereas obtained and on this basis, the area of each of studied
Biodiversity of animals is very useful to us, in mentioned uses were shown on the map and brought in Table 1.
model the biodiversity of animals is divided into three
partitions. In this research, the status of animal Results of Second Stage of Evaluation: the obtained
biodiversity of the province has been studied and results showed that many of regions of province have
classified based on the model. multi  ecological   capabilities   and   talents.   In   order  to

research, the status of animal species of the province,

indicator and determine the direction of change in the

Protected Areas (Pr): Protected areas are a key to

classified based on Makhdoum's model and there were
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Table 1: Summary results of first stage evaluation in the studied area
Land use Total (Hectare)
Favorite areas for 5  grade forestry 10000th

Favorite areas for 4  grade afforestation 857000th

Favorite areas for 3  grade Range management 16000th

Favorite areas for 4  grade Range management 1170000th

Favorite areas for 2  grade Intensive Ecotourism 44000th

Favorite areas for 2  grade Wet farming and animal husbandry 40000th

Favorite areas for 3  grade Wet farming and animal husbandry 616000th

Favorite areas for 2  grade dry farming 670000th

Favorite areas for 2  grade Industrial development, city planning, construction of garrison andth

military bases, construction of power plant and other similar affairs 561000
Favorite areas for ecological conservation 189000
Favorite areas for aquaculture activity(related to cold water fish) 426000
Favorite areas for aquaculture activity(related to warm water fish) 309000
Favorite areas for 2  grade extensive Ecotourism 1887000th

separate the sites of known capabilities and also generate 1. Allocating of lands in ecological conservation.
yield maps, as-applied maps, it was necessary to take
decisions  for  that part of land which cover each other.
On this basis, it was decided to create preconditions or
presuppositions to accomplish practical results.

Preconditions for the Evaluation
Precondition Number 1: Regarding the fact that national
(natural) resources sites of the province have been
completely accomplished and determined by Natural
Resources Administration in Hamadan Province (NRAHP)
and digital map of these sites has been fixed and
documented by Government, the said map have been
considered as a basic map of national (natural) resources
area and then classified according to Makhdoum's model.

Precondition Number 2: Whereas the sites with
capability for forestry are not in conformity with the sites
of national (natural) resources, the appropriate areas for
forestry are merely considered in the national areas.

Precondition Number 3: Whereas the sites capable for
afforestation are not in conformity with the sites of
national (natural) resources, the favorite areas for
afforeastation are merely located in the national regions.

Precondition Number 4: Regarding that the favorite areas
for intensive ecotourism are negligible in the province, all
of the areas that overlapping this type of land use, is
regarded and known as the favorite areas for intensive
ecotourism activities.

Precondition Number 5: In this evaluation, land use
classification has been made based on the following
prioritization:

2. Allocating of lands in national resources uses
including forest and rangeland uses.

3. Allocating of lands in 2  grade intensive ecotourismnd

land uses.
4. Allocating of lands in 2  grade wet farming landnd

uses.
5. Allocating of lands in 3  grade wet farming landnd

uses.
6. Allocating of lands in 2  grade dry farming landnd

uses.
7. Allocating of lands in industrial uses, urban planning

and similar land uses.

Precondition Number 6 (In Relation with Allocation of
2nd Grade Intensive Ecotourism Land Uses): The site is
capable of 2  grade intensive ecotourism land uses on thend

condition that it is not allocated for ecological
conservation.

Precondition Number 7 (In Relation with Allocation of 2nd

Grade Wet Farming and Animal Husbandry Land Uses):
The site is capable for 2  grade wet farming and animalnd

husbandry land uses on the condition that it is not
allocated for ecological conservation, for national
resources and for 2  grade intensive ecotourism landnd

uses.

Precondition Number 8 (In Relation with Allocation of 3nd

Grade Wet Farming and Animal Husbandry Land Uses):
The site is capable for 3  grade Wet farming and animalnd

husbandry land uses on the condition that it is not
allocated for ecological conservation, for national
resources, for 2  grade intensive ecotourism land usesnd

and for 2  grade Wet farming and animal husbandry landnd

uses.
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Precondition Number 9 (In Relation with Allocation of 2 ecological capability of the province related to forestrynd

Grade Dry Farming Land Uses): The site is capable for could be considered with higher capability and all
2  grade Wet farming and animal husbandry land uses on appropriate area for forestry land uses are regarded as 5nd

the condition that it is not allocated for ecological grade. It should be noted that this area was measured
conservation, for national resources, for 2  grade 10,000 hectares in the first stage of evaluation but in thend

intensive ecotourism land uses and for 2  and 3  grade second stage, favorite areas for forestry was obtainednd rd

Wet farming and animal husbandry land uses. equal to 200 hectares.

Precondition Number 10 (In Relation with Allocation of area. If afforestation operations are expected to be
the Sites for Industrial Land Uses): The site is capable performed in national resources fields, it is recommended
for industrial land use, city planning construction of to use cold resistant confer trees. The results of
garrison and military bases, construction of power plant evaluation indicated that the study area has limited
and other similar affairs on the condition that it is not capacity for afforestation.
allocated for ecological conservation, for 2  grade It should be noted that in the first stage of evaluationnd

intensive ecotourism land uses, for 2  and 3  grade Wet favorite areas for fourth grade afforestation in Hamadannd rd

farming and animal husbandry land uses and for 2nd Province was equal to 857,000 hectares but in the second
grade dry farming land uses. stage, favorite areas for afforestation was obtained equal

Precondition Number 11 (In Relation with Allocation of The results of this research revealed that first grade
Sites for Aquaculture (Related to Cold Water Fish) Land and second grade range management was not observed
Uses): The site is capable for  aquaculture  activity in studied area. Also the results of initial evaluation
(related to cold water fish) on the condition that it is not indicated that third grade range management in studied
allocated for ecological conservation, for industrial land area is equal to 16,000 hectares. But in the second stage
use, for 2  grade intensive ecotourism land uses and for of evaluation, favorite areas for mentioned land uses werend

2nd grade dry farming land uses. obtained equal to 2,700 hectares. All of these land uses

Precondition Number 12 (In Relation with Allocation of Comparison between the existing land uses in the
Sites for Aquaculture (Related to Hot Water Fish) Land province with the results of this research show that in
Uses): The site is capable for  aquaculture  activity some  cases,  land  uses  are  not  completely  suitable.
(related to hot water fish) on the condition that it is not The most major disharmony is related with farming land
allocated for ecological conservation, for industrial land uses. The results showed that in agriculture section,
use, for 2  grade intensive ecotourism land uses and for including wet and dry farming, the ecological capability ofnd

2nd grade dry farming land uses. the province in this field is equal to 641,000 hectares and

Precondition Number 13 (In Relation with Allocation of the province has been allocated for farming activities.
Sites for Extensive Ecotourism Land Uses): The site is This indicates that about 360,000 hectares of lands are
capable for extensive ecotourism on the condition that it allocated to farming activities from outside the ecological
is not allocated for ecological conservation, for intensive capabilities. It is foreseen, this portion of the study area
ecotourism, for cold and hot water aquatic culture, for 2 (360,000 hectare) is a particular section of rangeland thatnd

and 3  grade wet farming and animal husbandry, for 2 has no potential for farming activities.rd nd

grade dry farming and for industrial development, city Also based on the results of this research, the
planning, construction of garrison and military bases, province has considerable capabilities in the field of
construction  of  power  plant  and  other  similar  affairs aquaculture activities but so far these capacities have not
(at second grade) land uses. been used appropriately. Means, aquaculture plays a

Final Results: Regarding the studied area has no activities create job opportunity for rural poor. The results
appropriate 1 , 2 , 3  and 4  grade forestry land uses and of this study may be compared with another study donest nd rd th

regarding that the ecological capability of the province for in Saleh Bay, West  Nusa  Tenggara  that  suitable  area
5 , 6  and 7  grade forestry has been obtained equal, the for  marine  cage  culture  was found 677 hectare or 8% ofth th th

th

Due to cold winter, conifers cannot survive in studied

to 11,000 hectares.

and locations are shown in Table 2 and Fig. 1.

all this is while nearly 1,000,000 hectares of the lands in

small role in the studied area, although mentioned
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Table 2: Summary results of second stage evaluation and classification in the studied area
No. Land use Private land (Hectare) National land (Hectare) Total (Hectare)
1 Favorite areas for 5  grade forestry - 200 200th

2 Favorite areas for 4  grade afforestation - 11000 11000th

3 Favorite areas for 3  grade Range management - 2700 2700th

4 Favorite areas for 4  grade Range management - 224800 224800th

5 Favorite areas for 2  grade Intensive Ecotourism 41000 300 41300th

6 Favorite areas for 2  grade Wet farming and animal husbandry 13000 - 13000th

7 Favorite areas for 3  grade Wet farming and animal husbandry 271000 - 271000th

8 Favorite areas for 2  grade dry farming 357000 - 357000th

9 Favorite areas for 2  grade Industrial development, city planning, constructionth

of garrison and military bases, construction of power plant and other similar affairs 133000 8000 141000
10 Favorite areas for ecological conservation 108000 83000 191000
11 Favorite areas for aquaculture activity(related to cold water fishes) 10000 208000 218000
12 Favorite areas for aquaculture activity(related to warm water fishes) 10000 162000 172000
13 Favorite areas for 2  grade extensive Ecotourism 107000 200000 307000th

1050000 900000 1950000

Fig. 1: Some of the results of evaluation

the total studied region [9]. Area could be utilized only 68 We would like to thank Mr. Ali Heydar Nouri, the Head of
hectares (10%) or 27.080 cages with dimensions of 2.5 x HMPO. We are particularly grateful to Mr. Mohammad
2.5 x 3.5 meter. Also Dao, et al. (2004) reported that, about Karami Nour, who is an expert in natural resources
4.7% (2,725 hectare) of the total land area of 57,618 hectare administration in the Hamadan province and to other
in Daitu Thainguyen in Vietnam are suitable for watershed experts for their participation.
pond aquaculture, compared to the existing 404 ha
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