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Table 2. The values of the Capa coefficient and the general accuracy of the classification maps
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Table 3. Land cover area in the studied years
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Table 4. Matrix of landuse/landcover change for different periods (1988-2018)
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Table 6. Matrix of landuse/landcover change for different periods (2008-2018)
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Table 7. Predicting the area of different land uses during the years (2018-2048)
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Table 8. Possibility of transferring the calculated Markov chain for different periods
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Abstract

Background and Objective Survey of land use/land
cover changes in different scales is a primary need for
proper management of forests and rangelands. Also,
being aware of the trend of land use /land cover
changes in the future, it is possible to A proper
management to control the reduction of adverse
effects on various aspects of each ecosystem.
Therefore, due to the importance of the subject, the
study of land use/land cover changes in the world has
been attracted by many researchers. According to the
fact that Balade watershed is one of the important
livestock areas in Mazandaran province and even the
region's economy, which is based on agricultural and
livestock production, is highly dependent on
rangelands. Therefore, the results of this research can
help managers and policymakers to better plan and
manage the rangelands of the region.
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This study aims to monitor and predict the trend of
land use/ land cover changes LULC in Noor- Rud
watershed in the future. Due to these changes,
appropriate management can be taken to maintain,
rehabilitate and make optimal use of forests and
pastures.

Materials and Methods The present study was
conducted in Nour-rud river basin in Mazandaran
province in the south of Noor city. This region with an
area of about 1300.25 square kilometres is one of the
important sub-areas of the great Haraz river. The study
area lies between 36° 00' 58" to 36°16' 36" N latitudes
and 51°18' 21" to 51°26' 13" E longitudes. In this
study, images of Landsat satellites TM (1988, 1998,
2008) and OLI (2016) of the United States Geological
Survey (USGS) site and in completely similar months
(July), topographic maps, as well as Google Earth
images and ground control data have been used. After
processing of the Landsat satellite images of TM
(1988, 1998, 2008) and OLI (2016), image
classification was performed using the maximum
probability algorithm. And the results using terrestrial
reality derived from topographic maps with a scale of
1:25000 and aerial photographs, the aerial
photographs in the General Department of Natural
Resources and  Watershed Management  of
Mazandaran (1988-1998) and land surveys (2018)
were evaluated. The accuracy of the maps was
calculated with the Kappa coefficient. Then, using the
probability matrix, the conversion of land use classes
and the application of the integrated model of Markov
chains in three ten-years periods during (2018-2048),
the land cover map of Nou-rud watershed was
predicted.

Results and Discussion The results showed that
during 1988 to 2018 (30 years) forest areas, first and
third-degree pastures in the watershed of Nour-rud had
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decreased trendy; secondary pastures and rocky and
residential lands have also been on the rise. The total
area of rangelands had decreased from 116206
hectares in 1988 to 106336 hectares in 2018. Also,
Markov's prediction model by the accuracy of more
than 85% showed that the trend of land-use change
during 2018-2048 (30 years) will be the same as in
previous periods. In which case, excellent range
condition class will have a decreasing trend and the
uses of rocky and residential areas will also have an
increasing trend until 2048. A large part of the
rangeland lands (mainly good and fair) in the lower
part of Nour-rud watershed especially from 1998 to
2018, has been turned into bare and uncovered lands
and continuing this process will increase soil erosion.
also, this part of the arena will be turned into a dust
center so it is necessary to revive the field after the
extraction of minerals. The modeling of land cover
changes indicates that if the current trend continues
we will see a decrease in the 1479 hectare area of the
forests and 12470 hectares of pastures in the next 30
years. The most changes in the from 2048 compared
to 2018 are related to the increase in the area of bare
and stony soils. The trend of such changes is not only
lead to the reduction of livestock pasture production
and reducing their economic potential it will also have
devastating effects on the region such as soil erosion,
water shortage, reduced production of medicinal
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plants, etc. Therefore, we should try to improve and
rehabilitate forests and the implementation of
management programs prevent the reduction of the
quantitative and qualitative level of these resources.
However, land cover change forecasting may differ
from what will happen in the future but it could be a
warning to change coverage in the future.

Conclusion One important aspect of this research is
the use of the Markov model to the prediction of
LULC change and preparation of a prediction map of
changes in the range ecosystems. Thus, having a pixel
mapping of each land cover can be useful in planning
for the future. Simulated maps in research can be a
good guide for managers and planners in the natural
resources department. In order to achieve better results
and help in the management of rangeland management
in the future it is recommended to use the integrated
model of Markov chain (CA-Markov) to predict and
model changes in the rangeland cover of the country
and while overseeing the management of land cover
changes in watersheds, assess the effectiveness of
rangeland and forestry projects in changing rangeland
and forest land cover.

Keywords: Land cover, Normalized difference
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model, Nour-rud river basin





