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Extended abstract

Introduction

The rapid growth of cities and the process of industrialization have created numerous environmental
problems across many parts of the world. It is essential for planners and managers to be aware of changes
in land cover and land use over extended periods to evaluate and predict the impacts caused by these
changes. Remote sensing is an effective tool for monitoring land use changes in urban areas and their
surroundings. Tehran has expanded significantly over the last few decades due to population growth and
migration, leaving substantial effects on the surrounding environment. Consequently, this study presents a
model based on the decision tree algorithm to classify and monitor land use changes using images from
TM and MSS sensors in the western region of Tehran between 1975 and 2011.

Materials and methods

In this study, one MSS sensor image and three TM sensor images from the Landsat satellite, all taken in
June, were used along with ancillary data, specifically a digital elevation model extracted from the
1:25000 topographic map of the Mapping Organization. After pre-processing, land cover indices,
including vegetation index, DT method, and its combination with the maximum likelihood classification
method, were used to extract land use classes. The accuracy of the classified images obtained from the DT
was evaluated using the kappa coefficient and overall accuracy, and finally, the changes in different land
use classes over time were calculated using the image comparison method.

Results and discussion

According to this study's findings, the overall classification accuracy for 2011 is 82%. The results of
change monitoring indicate a positive and increasing trend in the density of built-up land over the 36-year
period, while other land types have decreased. The density of the built-up land class in 1975, with an area
of 2166 hectares (equivalent to 8%), increased to 8125 hectares (29%) by 2011. In total, the percentage of
relative change is 21%, equivalent to 5959 hectares. By examining the land use changes in the west of
Tehran from 1975 to 2011, shown in the maps, it is evident that urban development and increased demand
for various services, coupled with a lack of adequate space, have led to the destruction of green spaces in
the western part of Tehran, replaced by other land uses.

Conclusion

This research aimed to monitor land use/cover in the west of Tehran with high classification accuracy
using a model based on the DT algorithm combined with the maximum likelihood classification method.
Multi-temporal satellite images from the Landsat satellite’s TM and MSS sensors, along with ancillary
data, were used to conduct the research. After preparing a land use map for each period, a map depicting
land cover and land use changes was extracted. The results of this research indicate that remote sensing
data combined with classification techniques have a high capability to extract various types of land use
maps and evaluate land use changes. Moreover, Landsat’s MSS and TM sensor data prove to be suitable
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and cost-effective tools for depicting and analyzing land use/cover changes over time. Additionally, the
findings highlight that using a branching or multi-stage method for classifying satellite images offers
advantages such as reduced processing time, improved accuracy in small classes, and the ability to use
different data sources, feature sets, and algorithms at each decision-making stage.
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Table 1. Characteristics of the data used

Row

Path Band

Spatial Resolution Radiometric Resolution Number Number Number Image Time Sensor Type
70 M 6 bit 39 163 1-4 1975/03106 MSS
30M 8 bit 39 163 1-7 1985/04/12 ™
30M 8 bit 39 163 17 2000/04/25 ™
30M 8 bit 39 163 1-7 2011/04/17 ™
10 M - - - - - DEM
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Table 2. Evaluation of accuracy of TM Landsat image classification for 2011

User Accuracy Total  Agriculture Class Green Space Class Others Built up Land Class Classes
84/38 64 . 2 8 54 Built up Land Class
80/33 61 2 2 49 8 Others
79/03 62 5 49 1 7 Green Space Class
81/25 48 39 8 1 0 Agriculture Class
235 46 61 59 69 Total
- - 84/78 80/33 83/05 78126 Producers Accuracy
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Table 3. Class Area and their area percentage from 1975 to 2011

1975 1985 2000 2011
Land use Class Area Area Area Area Area Area Area Area
(Hectare) (Percent)  (Hectare) (Pr?tr)ce (Hectare) (Percent) (Hectare) Pertzent)

Builtup Land Class 216648 771 347724 1421 6498.36 23.06 812556 28.93

Others 22493.8 80.1 19975.3 81.64 18757.32 66.66 16866.72 60.06
Green Space Class 703.08 25 603.72 247 416.16 148 673.92 24
Agriculture Class 2718.72 9.68 4127 1.69 2481.84 8.81 2415.96 8.6
Total 28082.1 100 28082.1 100 28082.1 100 28082.1 100

VAAD B VYO 5l ol oy, —-F Jgus
Table 4. Changes Trend from 1975 to 1985

Land use Class

Changes from 1975 to 1985

Change Area (Hectare) Percentage of relative changes
Built up Land Class 1310.76 6.50
Others 2518.56 154
Green Space Class -99.36 -0.04
Agriculture Class -2306.02 -7.99

Green Space
== P

Built up Land Other Land use

Agriculture

VAAD BYAYD 5l Ol s wig, jloges —A JSC0
Fig. 8. Changes Chart from 1975 to 1985
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Table 5. Changes Trend from 1985 to 2000

Land use Class

Changes from 1985 to 2000

Change Area (Hectare) Percentage of relative changes
Built up Land Class 3021.12 8.85
Others -1188.00 -14.97
Green Space Class -187.56 -0.99
Agriculture Class 2069.14 7.12
7.12
E—

Built up Land

Other Land use

Green Space Agriculture
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Fig. 9. Changes Chart from 1985 to 2000
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Table 6. Changes Trend from 2000 to 2011

Land use Class

Changes from 2000 to 2011

Change Area (Hectare) Percentage of relative changes
Built up Land Class 1627.20 5.88
Others -1920.60 -6.60
Green Space Class 257.76 0.92
Agriculture Class -65.88 -0.20
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Fig. 10. Changes Chart from 2000 to 2011
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Table 7. Changes Trend from 1975 to 2011

Land use Class

Changes from 1975 to 2011

Change Area (Hectare) Percentage of relative changes
Built up Land Class 5959.08 21.22
Others -5627.16 -20.04
Green Space Class -29.16 -0.10
Agriculture Class -302.76 -1.08

Other Land use

Built up Land

Green Space Agriculture

YN BYAYO 5l Olss Wiy, loges =1 Sl
Fig. 11. Changes Chart from 1975 to 2011
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