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Abstract

The land-cover dynamics has been quite conspicuous over the last three decades in Dehdez area,
Iran. Therefore, the present study was undertaken in the Dehdez area to assess the trends of
rangelands dynamics in the study area during the period 1990-2006. Two clear, cloud-free Land-
sat and one ASTER images were selected to classify the study area. All images were rectified
to UITM zone 39, WGS84 using at least 25 well distributed ground control points and nearest
neighbor resampling. Land-use/cover mapping is achieved through interpretation of Landsat
TM satellite images of 1990, 1998 and ASTER image of 2006. Fieldwork carried out to collect
data for training and validating land-use/cover interpretation from satellite image of 2006, and
for qualitative description of the characteristics of each land-use/cover class. In order to cre-
ate a testing sample set, first of all a set of testing points is selected randomly. A supervised
classification technique with Maximum Likelihood Algorithm was applied based on 48 training
samples for the image of 2006, and 42 samples for the images of 1990 and 1998 and the land-
use/cover maps were produced. Error matrices were used to assess classification accuracy. The
results showed, rangeland covers about 30.8%, 36.7% and 45% of the total geographical area of
the Dehdez area in 1990, 1998 and 2006, respectively. Overall accuracies of land-use/cover clas-
sification for 1990, 1998 and 2006 were 89.37%, 75.24% and 71.14%, respectively. Kappa values
obtained were of 78.71%, 55.61% and 51.41% of accuracy for the 1990, 1998 and 2006, respectively.
During 16 years span period (1990-2006) about 1738.4 ha, 383.7 ha, 32.8 ha and 890.1 ha of range-
lands were converted to forest, agriculture, water and settlement. The total rich rangelands in
the area, accounts for 38.5%, 44% and 42.2% in 1990, 1998 and 2006, respectively. The total poor
rangeland in the area, accounts for 61.5%, 56% and 57.8% in 1990, 1998 and 2006, respectively.
Satellite Remote Sensing enabled the generation of a detailed rangeland map and the separation
of grazing intensity levels in rangelands can be generated with the relatively little effort in areas
that are difficult to access.
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1. Introduction

On an area basis, rangelands contribute significantly to the world’s land surface and an impor-
tant share is devoted to grazing. Management of these areas alters drastically their natural char-
acteristics. With increasing livestock, pressure on natural and semi-natural rangelands is also in-
creased. But not all range types have the same production potential. Destruction of rangeland is
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mainly related to overpopulation. To enhance food production, grasslands possessing fertile soils
have been ploughed and converted to agricultural lands. Three syndromes, i.e., desertification,
woody encroachment, and deforestation are inherent to global grazing. These syndromes have
widespread and differential effects on the structure, biochemistry, hydrology and biosphere-
atmosphere exchange of grazed ecosystems as well as represent a major component of global
environmental change [1]. Managing the rangelands represents a major shift in thinking and
practice. In some parts of the world leading many to believe this is the required stimuli to de-
velop a sustainable rangelands management approach [2]. There is an increasing need for better
management of rangelands in developing countries in view of the alarming depletion causing
by population pressure, agricultural expansion, and misuse of rangelands. Basic to the imple-
mentation of any rangelands management strategy, whether it is for assessment and allocation to
sustainable uses or for rehabilitation of rangelands and denudate lands, is a clear understanding
of how much natural resources there are, where they are located, and their present condition.
Knowledge of the rangelands and its geographical environment are essential for proper plan-
ning of sustainable rangelands management. To meet those requirements, precise and up-to-
date information regarding the status of the rangelands and potential of rangelands rehabilita-
tion is important to upgrade and to design proper management for future improvement of the
rangelands. Several studies reported successful mapping of rangelands in arid and semi-arid
environments as well as in temperate areas based on remotely sensed data [3, 4]. In tropical and
subtropical areas, attempts to classify land-cover have been performed [5]. In the study area,
raring cattle are a very important economic activity and continuous grazing all year round is pos-
sible at almost all sites. Hence, precise land-cover information and a quantification of the study
area are required. The present study was undertaken in the Dehdez area to assess the trends of
rangelands dynamics in the study area during the period 1990-2006.

2. Study Area

Dehdez area is located in the south-eastern part of the state (50° 12" 14" to 50° 33" 25" E and 31° 35
05" to 31° 58" 12" N). It has an elevational range of 580-3000 m a.s.1. with a total area of 513.12 km?.
The population of the area was 23745 in 2006 with an average density of 47 person per km? The
structural geology of the Dehdez area consists of limestone, calcareous marl, and shale stone in
Asmari and Pabdeh formations. Most of the soils were alkaline (pH ranged from 7.5 to 9) across
the study area. Average annual precipitation was 620 mm, mean annual maximum temperature
ranged from 17-34°C and mean annual minimum temperature from 4-14°C at the study sites.

3. Methodology

3.1. Image Pre-processing

Two clear, cloud-free Landsat and one ASTER images were selected to classify the study area:
June 17, 1990; May 18, 1998 and June 21, 2006. The Dehdez area is entirely contained within
Landsat and ASTER path 164, row 38. All images were rectified to UTM zone 39, WGS84 using at
least 25 well distributed ground control points and nearest neighbor resampling. The root mean
square errors were less than 0.25 pixel (7.5 m) for each of the three images. Image processing
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was performed using ENVI 4.5. Land-use/cover mapping is achieved through interpretation of
Landsat TM satellite images of 1990, 1998 and ASTER image of 2006.

3.2. Image Classification

3.2.1. Training

Classification scheme was based on the land cover and land use classification system developed
by [6] for interpretation of remote sensor data at various scales and resolutions. Based on the
Anderson land-use/cover classification system, the land-use and land-covers are classi-
fied as forest land, rangeland, water bodies, agricultural land and residential land. The
unsupervised image classification method carried out prior to field visit, in order to determine
strata for ground truth. Fieldwork carried out to collect data for training and validating land-
use/cover interpretation from satellite image of 2006, and for qualitative description of the char-
acteristics of each land-use/cover class. Also, it is necessary to collect other ancillary data and
historical data required for classification of 1990 and 1998 images. In order to create a testing
sample set, first of all a set of testing points is selected randomly. However, reaching all those
random points in practice is infeasible because study area is a very complex with very steep
slope, and very difficult to access, especially areas which are very far from the road/path. So, a
modification is made in the field, whereby 95 randomly points used and all cover classes, which
were mapped in the vicinity of these points were checked. For classification of images of 1990
and 1998 simple random sampling is applied [7].

3.2.2. Allocation

The image classification is carried out in ENVI software. A supervised classification technique
with Maximum Likelihood Algorithm was applied. The classification was based on 48 training
samples for the image of 2006, and 42 samples for the images of 1990 and 1998. The land-use/
cover maps of 1990, 1998 and 2006 were produced by using supervised image classification tech-
nique based on the Maximum Likelihood Classifier (MLC) and 132 training samples [8]. Finally,
a 3*3 majority filter was applied to each classification to recode isolated pixels classified differ-
ently than the majority class of the window.

3.2.3. Testing

An independent sample of an average of 95 polygons, with about 100 pixels for each selected
polygon, was randomly selected from each classification to assess classification accuracies. Error
matrices as cross-tabulations of the mapped class vs. the reference class were used to assess clas-
sification accuracy [9]. Overall accuracy, user’s and producer’s accuracies, and the Kappa statistic
were then derived from the error matrices.

4. Summary and Conclusion

The land-use/cover pattern in the area as a whole showed that the rangeland covers about 30.8%,
36.7% and 45% of the total geographical area of the Dehdez area in 1990, 1998 and 2006, respec-
tively. According to the confusion matrix, the overall accuracies of land-use/cover classification
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for 1990, 1998 and 2006 were 89.37%, 75.24% and 71.14%, respectively. The Kappa statistic was
made for verifying the accuracy and trusty of land-use/cover maps. The Kappa values obtained
were of 78.71%, 55.61% and 51.41% of accuracy for the 1990, 1998 and 2006, respectively. Moni-
toring of land-use/cover reflected changes were greater in extent over the span of 16 years in the
land under different categories. During 16 years span period (1990-2006) about 1738.4 ha, 383.7
ha, 32.8 ha and 890.1 ha of rangelands were converted to forest, agriculture, water and settlement.
Overall, because of conversion of other land covers in to rangeland, the total rangeland increased
by 14.2% during 1990-2006. The rate of rangeland increment was approximately 1.77% per year.

2 0 2 4 6 9 10 Kiometers
e —

Projection UTM (Z39)
Year

2006 57.8
1998 56.0 = Rich rangeland
= Peoor rangeland
1990 61.5
0% 100%

Percentage of rangeland types

Figure 1. Rangeland in Dehdez area: (a) 1990, (b) 1998 and (c) 2006 and comparison of respective extents of
rangeland types by percentage in the area

There are two types of rangelands in Dehdez area viz., rich rangeland and poor rangeland. Spa-
tial distribution revealed that the northern and some eastern parts of the area dominated by the
rich rangelands (Fig. 1). The total rich rangelands in the area, accounts for 38.5%, 44% and 42.2%
in 1990, 1998 and 2006, respectively (Table 1). Because of steep slops and inaccessibility of these
areas the rangelands have suitable condition and more species diversity than the other parts.
Spatial distribution shows that the poor rangelands were dominated in southern and eastern
parts of the area (Fig. 1). The total poor rangeland in the area, accounts for 61.5%, 56% and 57.8%
in 1990, 1998 and 2006, respectively (Table 1). These rangelands are used to be as pasture lands
and most of them are degraded by the livestock overgrazing. People used to graze their livestock
wherever the accessible poor rangelands they found. Basically, the poor rangelands close to the
settlement seems under intensive grazing. High degradation is visible in the poor rangelands of
the area and species that are better able to withstand grazing have crowded out original species
in many areas.
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1990 1998 2006

Area Area Area
Rangeland type (ha) (%) (ha) (%) (ha) (%)
Rich rangeland 6094 385 8294 44.0 9762 42.2
Poor rangeland 9720 61.5 10545 56.0 13350 57.8
Total 15814 100 18839 100 23112 100

Table 1. Area under different rangeland types in Dehdez area

Satellite Remote Sensing enabled the generation of a detailed rangeland map and the separation
of grazing intensity levels in rangelands can be generated with the relatively little effort in areas
that are difficult to access. It is also presents a more realistic appraisal of livestock grazing pres-
sure in the area and set a framework for future management plan. About 36.6% of Dehdez’s area
of rangeland showed mismanagement features and almost 26% was classified as intensively or
overgrazed. Based on land-cover dynamic map, the area of rangelands is increased during the
period of study, but because of the high pressure of human activity the quality of these range-
lands seriously affected. Therefore, many changes have been occurred in the rangeland, because
of over grazing. Certain factors are responsible for the changes are; human activities, domestic
animals and ecological conditions. Still, human activity is the primary factor to affect the range-
lands in this area. Animal husbandry is the factor of subsidiary kind as people cause a lot of con-
sumption of grass and frequent pasturing by domestic animals. The rangelands got ruined by
domestic animal, agricultural activities like deep plaguing and decreasing in the efficiency of soil
in the area. The rangelands are exploited for medicinal plants as well as fuel and its wood quality,
make cause for the demolition. This process produces further even more harmful conditions for
the rangelands while quality of vegetation cover is reduced so much even for food and fodder.
The damaging union of these factors is adversely affecting the ecological cycle in further. Natural
rangelands are consequently changing into the agricultural and less natural vegetation cover.
Quality of vegetation cover is decreased because of the unbalanced conditions like the unequal
ratio of vegetation cover and animals. The lack of plant cover due to overgrazing causes soil
erosion by water and wind. In conclusion, efforts should be made to prevent degradation and
deterioration of rangelands irrespective of scale and geographic location.
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