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imagery (1992, 2002, 2013, 2022) were employed to extract urban extents and validate the results using
maximum likelihood classification for selected cities, including Tehran-Karaj, Isfahan, Tabriz, and
Shiraz. The DMSP/OLS-derived urban patterns demonstrated strong agreement with Landsat-based
results, with an average overall accuracy of 84.11% and a kappa coefficient of 0.51. Regression analysis
revealed a significant linear relationship between constructed land area, population, and GDP, with the
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1. Introduction

Timely and accurate information on urban expansion is essential for understanding the drivers of urbanization and
assessing its impacts. Producing such information at national scales typically requires substantial human and
computational resources, making multi-year, countrywide mapping of urban growth using conventional remote-
sensing data challenging. Nighttime light (NTL) data derived from DMSP imagery have been widely used as a proxy
for delineating urbanized areas due to their suitable spatial and temporal resolution for large-scale urban expansion
studies.

As a developing country, Iran has experienced significant transformations in urbanization. Previous studies in Iran
have relied mainly on population data or satellite imagery to assess urban patterns, but these efforts have typically
focused on individual cities or small regions; no nationwide satellite-based assessment has yet examined the overall
pattern of urbanization across the entire country. Therefore, the aims of this study are: (1) to assess the extent of
Iran’s urban expansion using DMSP/OLS data from 1992 to 2013, (2) to quantitatively evaluate the accuracy of these
data, and (3) to predict urban growth through 2030.
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2. Materials and Methods

Version-4 DMSP/OLS NTL data from 1992-2013 were used in this study. In addition, Landsat TM (1992, 2002)
and Landsat 8 (2013) imagery were employed to extract built-up areas for selected major cities and to validate the
NTL-derived urban extents. After deriving built-up areas from NSL data, nationwide urban growth was simulated
using the CA-Markov model.

3. Results and Discussion

A time series of DMSP NTL imagery was analyzed to examine the relationship between built-up expansion and
population and economic indicators. Linear regression analysis showed strong correlations between nighttime lights
and national population, urban population, and GDP. The coefficient of determination (R?) was 0.838 for total
population, 0.854 for urban population, and 0.894 for GDP, the latter representing the strongest linear relationship.
To determine optimal thresholds for identifying urban areas, Landsat 8 imagery from 2013 was used. Built-up areas
for Tehran—Karaj, Isfahan, Tabriz, and Shiraz were extracted using Maximum Likelihood Classification.
Comparisons indicated that NSL-based urban extents have an average overall accuracy of 84.11% and a mean Kappa
value of 0.51 relative to Landsat-derived results.

Urban growth in the Greater Tehran region was simulated using the CA-Markov model based on land-use maps
from 1992 and 2013. The results show that by 2031 (1410), the built-up area is expected to exceed 26,156 kmz.
Nationwide projections indicate a substantial increase in urbanized land: from approximately 14,948 km? in 2013 to
more than 26,156 km?2 by 2031, representing an 8,737 km? increase over the 18-year period and an annual growth
rate of 6.22%.

4. Conclusion

This study presents the first national-scale assessment and modeling of urban expansion in Iran using multi-temporal
DMSP/OLS data. From 1992 to 2013, built-up areas increased from about 6,211 km? to 14,948 kmz?, with an annual
growth rate of 3.97%. Strong linear relationships were observed between built-up expansion and demographic and
economic indicators. Projections to 2031 suggest unprecedented increases in urban land cover. The findings provide
essential insights for evaluating development scenarios and offer a foundation for formulating and adjusting national-
level urban planning policies to support sustainable urban development.

Keywords: Urban expansion modeling, Urbanization, Cellular automata, DMSP-OLS, Iran.
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