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Extended Abstract  

Introduction   
Urban quality of life and promotion of citizen satisfaction about their living environment have 

attracted the attention of many urban planners and policy makers. The quality of life has to 

kinds of natural and human dimensions. The natural environment of a city in the form of 

physical setting, economic, cultural and social structures can affect the promotion of the quality 

of life. Attendance at religious places or membership in trade unions can be different in different 

climatic regions. Quality of life is the main goal prepared by planners. Issues and needs of 

citizens in the urban neighborhoods faced urban planners and managers with the challenges that 

mainly as a result of the quality of life. According to Aristotle Mkan¬Hayy, cities are a base for 

residents to bring happiness and security. In fact, as long as mankind has achieved a kind of 

peace and relative security in thought and action, cities were formed. Over time with 

development of the cities, the realization of human ideals such as justice, public relations, law 

were gradually formed. However, in recent decades, cities with rapid population growth and 

migration of population are faced with many problems including overcrowding, pollution, 

pressure on natural resources, unplanned growth of cities, weak sources of income, lack of 

public transport, lack of opportunities and jobs and health centers, social inequalities. To 

achieve a suitable environment for the citizens, it is very important to consider the different 

issues. Given all the problems and difficulties in cities such as improper use and unbalanced 

distribution of landuses, lack of adequate municipal facilities and so on, it is required to study 

the nature of socio-cultural, economic and physical quality of urban life. District 11 of Tehran 

Municipality with 19 neighborhoods in the central part of Tehran is today faced with problems 

of poor life, including chaotic situation of vulnerable deteriorated areas, no necessary vitality, 

poor quality of education and health, low income level of residents, poor employment. 

Accordingly, old infrastructure, shortcomings and in plans of street network, intersections and 

squares, poor public green space, poor public transportation, low education and general welfare,  

and environmental pollution are among the most important problems in the city. The study for 

evaluation of quality of life is considered as an approach that represents the benefits of citizens 
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in the district 11 of Tehran Municipality. Thus, appropriate solutions can be achieved by 

improving the quality of life in the region. 

Methodology  

This cross-sectional study has employed survey methods for collecting library data and a 

particular questionnaire. Up to 400 residents of district 11 in Tehran have been selected as the 

samples of the research. We have used SPSS and Excel to analyze data and information. We 

have applied one-sample t-test to test the research hypothesis. District 11 of Tehran, with an 

area of 1,200 hectares, has  a population of about 288 thousand people in central part of Tehran 

metropolitan area.  

Results and discussion  

Analysis of the questionnaires has indicated that satisfaction of the residents in the district 

mainly show lower-middle quality of life. The greatest satisfaction is in terms of socio-cultural 

citizens (security, Partnership, health, leisure, vitality) and the lowest is in terms of the physical 

(housing quality, installations and infrastructure, educational access and treatment).   

Conclusion   

The results highlight that the residents of District 11 of Tehran Municipality have low 

satisfaction level in terms of quality of life measures (in physical, economic, socio-cultural 

aspects). A significant portion of the residents of the district is poor economic situation of 

people. The results of the analysis have also indicated that, in its economic dimension, the 

quality of the urban environment show 58 percent relative to the average state. Finally, we can 

conclude that the highest satisfaction of spaces and buildings (building density, building 

aesthetics, building size), business services (shopping centers, shops), security and social 

relations ( neighborhood safety, neighborhood vitality and connect with neighbors) and the size 

and housing (size of the room, the home facilities and climatic conditions of household) suffer 

from low satisfaction with the organization of access and transport, entertainment services, life  

and the cost of housing. Therefore, the greatest satisfaction is the socio-cultural aspects of the 

citizens and the lowest is in terms of the physical. Eightfold increase in applications services, 

restrictions in construction industry jobs and plants in the neighborhoods.  

 

Keywords: Quality of life, dimensions of quality of life, physical quality, socio-cultural quality, 

economic quality, District 11 of Tehran Municipality. 
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Extended abstract    

Introduction 

With increasing urbanization, urban services and its quality is concerned by urban managers, 

planners and citizens. In principle, the discussion of urban services was accompanied by 

expanding urbanization and apart from the nature of urban services; they are affected by 

economic, political, administrative and climatic conditions and structures. The quality of urban 

services has been one of the obvious indicators of urban management from the beginning. One 

of the difficulties and problems that developing countries are faced with is unbalanced and 

unequal development between and within the regions which mainly occurs due to national and 

centralized planning. Regional planning by keeping an eye on spatial view and optimal 

utilization of regional and local resources can create a hierarchical relationship among 

settlements at local, regional and national levels. It ultimately leads to a comprehensive and 

integrated development of the region.   

The main task of municipalities giving general services to citizens is provision of urban 

services that contain the health, security and reconstruction facilities. But this part of their duty 

does not always receive the equal and enough amounts of attention and services. As a result, 

some kinds of injustice and split is always seen in receiving services by different cities. It also 

causes imbalance spatial distribution in urban system. 

Methodology 

The present study deals with measurement and evaluation of urban services in the municipalities 

of Kermanshah province. The sample is all 32 municipalities of the province. Based on urban 

service indicators, all cities are ranked by taxonomy, factor analysis and cluster analysis 

methods. Thus, all cities are ranked and compared with each other based on their own actual 

number of services. To show the portion of urban residents who enjoy provided services by 

municipalities, the percentage of their access to services is calculated by population coefficient 

method. This method was also applied to classification of cities in Kermanshah province.  
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Results and discussion 

Presence or absence of required urban services in the cities of Kermanshah province has a 

significant relation with their antiquity and population sizes. It means that the ratio of urban 

services depends on the size of population and provided public services of those municipalities. 

Preliminary observations indicate that newly-established cities are enjoying higher levels of 

access to public urban services in comparison with the more populated cities. This is due to the 

impact of administrative factor which is the main factor for their establishment. As an example, 

the city of Kermanshah which has the highest number of population and users of public urban 

services occupies a lower rank in comparison with small and low-populated cities of the 

province. This indicates the more population suffering from the lower levels of public urban 

services. The current problem is intensified by dependency on state budgets or administrative 

factor which is the main causes in establishment of small cities. To verify the problem and 

achieve reliable and scientific results, appropriate models used in urban planning are applied in 

this study. Findings of the present study indicate that the ranks of cities in Kermanshah 

province, despite the consistency of applied data, are not quite similar when taxonomy and 

factor analysis models were applied. In most cases, each model showed a relatively different 

result of ranking for the cities. Therefore, to minimize the differences and achieve more realistic 

results of analyses in the current study, the Hierarchical Cluster Analysis model was also 

applied. 

Using Cluster Analysis model, the cities of Kermanshah province were re-ranked based on 

their enjoyment of considered indicators. This time cities were ranked in 5 categories ranging 

from quite enjoyment to very weak. Results of applying the Cluster Analysis method, which 

was completed by SPSS software, showed that city of Soumar stands at the top of ranking 

pyramid by itself as having the highest levels of public urban services (relative to its very low 

population which is just 9 people!). A large number of other cities (27 cities) are located at the 

Very weak level of ranking categories.   

Conclusion 

Growing number of cities in Kermanshah province is an obvious characteristic of urban system 

since 1990s. The current urban system contains a rather large number of small and low-

populated cities. The main causes for establishment of these cities are not the proper expansion 

of urban infrastructures, services and populations, but it goes back to changing definitions of 

governmental division roles and neglecting many requirements which are necessary to convert a 

settlement to a city. Most of the cities (even after many years) are still low populated places 

with the least conditions of urban life. They look like a kind of semi-cities instead of real cities.  

The results of the present study indicate that there is not a strong relation between the ratio of 

urban population and the enjoyment of urban services. In other words, the cities with higher 

amounts of population are located at the lower levels of ranking categories of enjoying urban 

services. Occupying a higher stage of ranking by Soumar with 9 people than Kermanshah with 

nearly 900000 is a good example.   
Results of the present study also emphasizes that urban authorities of Kermanshah province 

should select more proper attempts and solutions to minimize the weaknesses of municipalities 

in case of the provision of urban services. They should find a way to make a balance between 

the size of population and their share of public urban services in all cities of the province. At the 

final part of the paper, some suggestions and recommendations are introduced aimed at the 

enhancement of the existing situation.  

 

Keywords: Municipality, Taxonomy, Factor Analysis, Cluster Analysis, Kermanshah. 
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Extended abstract  

Introduction 
Movement towards creative development is accelerated because of the loss of environmental 

quality and the exhaustion of historical textures in the cities. In one hand, the theory of creative 

city due to relative failure of other theories  and, on the other hand, due to its emphasis on 

cultural and historical values using the tourism development model can be effective to transform 

the historical part of Tehran towards the native development of the region. Therefore, the 

present research is trying to focus on the implementation of creative development theory in the 

12 regions of Tehran. To this way, an effective step is taken in advantage of the tourism 

development to reduce the decline and exhaustion of the region from using tourism attractions 

and industries. In terms of creative development, we make a selection of intervention centers, 

identification factors, criteria and context of creative development of historical texture. This is 

considered with the tourism approach in the case study. In the end, the development of the 

entire region can be achieved by ultimate creative zones.  

Methodology  

The present research generally uses statistical descriptive techniques, statistical data processing 

and data analysis. In this research,  we have used some models including landuse measure and 

multi-criteria decision-making in integration with the process of AHP analysis and logic of layer 

estimation in the GIS environment. We have also used Expert Choice as effective software to 

know the value of indexes.  

Results and discussion  
The factors, criteria and related indicators in the process of identifying the areas of creative 

development were investigated and calculated with tourism approach. After calculating and 

weighting of each index, the coefficient of importance of the indexes and the overlap of the 

layers are calculated with multi-dimensional analysis. This can prepare the layers for 

overlapping in the category of factors. Thus, the final layers are obtained from the analysis, 

which show the creative zones in region 12 of Tehran. These layers are including economic 

(0.416), social (0.117), quality (0.036), accessibility (0.268), land use characteristics (0.081), 
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ownership and adequacy (0.081). As it can be found from the values, the economic criterion is 

at the first level and access criteria in the second rank. These are relatively more important than 

other factors in determining the areas for development of the creative zones in region 12. These 

zones are Ferdowsi Square, Baharestan Square, and Parkshahr Area. 

Conclusion 
This research has attempted to examine the interaction between creative development and 

tourism through providing strategies and effective policies by correct selection of intervention 

centers in the region to provide a good basis for initiating interventions in the historical context 

of the region. To this end, by identifying the factors and zones of the creative development with 

the tourism approach, we have determined the most important physical-spatial context of 

creative development with tourism approach in Region 12. As the research findings show, this 

type of intervention is required for comprehensive and accurate planning. The quality of 

buildings, proper access, and land use based on the models can introduce these zones as the area 

of creative development or development stimulus. If the entry into the tissue of region 12 is 

made through these zones, probably the efficiency of planning and implementation will prevent 

the waste of resources. The tissue upgrades will be systematic in the next steps.  
 

Keywords: historical context, creative development, Region 12  of Tehran  
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Extended abstract 

Introduction 

One of the urban parts  most visited by the citizens is city sidewalks in which a great number of 

people pass by day and night. Therefore, sidewalks lightening are an essential part of the night 

life of a city. To provide a designing guide for a lightening with a social function, it is essential 

to study the relations urban space lightening and perceived effects of citizens. Since the physical 

elements can change people‘s perceived safety, they have an undeniable impact on the quality 

of lightening. The purpose of this study is to investigate the correlation of the nocturnal 

lightening physical properties and the motivation of the tourist area of Shourabil.   

Methodology 

This is an applied research with a description- analytical method and analysis of correlations 

among the variables. It is also classified as fieldwork survey that uses questionnaire and 

somewhere interviews. The people included in this research are those who walk in this area at 

night. Sample volume is set 148 based on Morgan Table and purposive sampling. The analysis 

of data is performed by SPSS22. Analytical test such as One-Way ANOVA (F), U Mann-

Whitney, Chi-Square X
2
, Kendall's tau-b and Pearson correlation coefficient, and Kruskal-

Wallis are also used.  

Results and discussion 

The main issue in this study is to examine physical and social factors influencing the sense of 

safety of citizens during the night walkings in the tourist zone of Shourabil, Ardebil.  

Results show that physical properties of sidewalks including monotonic lightening with face 

detection at nights, and hiding is affecting the sense of safety. In other words, safety level 

according to the results has a meaningful contrast (P<0.05). There is also a meaningful 

correlations (sig=0.000) between people interest and prioritization of the sample area and sense 

of safety, people familiarity with the safety, the number of night walks and the sense safet ofy, 

the sense of being secure and safe.  

Conclusion 

The lightening in public walking areas has an essential effect on people experience of being in a 
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public space. Different properties of lightening cause various emotional responses in people. 

Sidewalk space could either induce a good feeling in citizens or make them feel stressed. Safety 

is a crucial index of the lightening quality affecting people behavior in sidewalks during the 

night walkings. Preparing sufficient infrastructures, minimizing crimes and improving nocturnal 

lightening in public place, can develop perceived safety of citizens. It is also notable that quality 

of lightening is not the same as increase in the lights.  

 

Keywords: lightening, pavement, sense of safety, Shourabil, Ardebil. 
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Extended abstract 

Introduction 

Urbanization and use of urban lands is the result of social and economic development. 

Urbanization is a major concern in many parts of the world. By 2050, the world's urban 

population is expected to double from about 3.3 billion in 2007 to 6.4 billion in 2050. Today, 

changes in land use occur without clear planning and little attention to their environmental 

impacts. At present, the built-up lands cover 400,000 square kilometers of the Earth's surface 

and it is expected to increase to 120,000 square kilometers by 2030.  Recently, urban studies, 

classification of built-up lands and land-use change detection in urban areas using remote 

sensing data have been highlighted on an unprecedented manner. Various spectral indices have 

been proposed for rapid detection and accurate classification of built-up lands using satellite 

images. The purpose of this study is to compare the performance of the indices and the 

introduction of a new index for classification of the built-lands using satellite images to 

determine spatial and temporal differences of land-use in the city of Tehran.  

Methodology 

The data used in this study is Landsat 7 ETM + and Landsat 8 OLI / TIRS satellite images for 

Tehran. In this research, we have initially used the MNDWI index and the Otsu thresholding 

method to separate water surfaces from the waterless surfaces. Then, for the purpose of masking 

the water in the image, water mask was created. Finally, using indices such as Urban Index (UI), 

Normalized Difference Built-up Index (NDBI), Index-based Built-up Index (IBI), Normalized 

Difference Impervious Surface Index (NDISI), visible red/green-based built-up indices (VrNIR-

BI and VgNIR-BI), visible blue based built-up index (VbSWIR1-BI) and Otsu , the built-up 

lands are separated and classified. The accuracy of the classification was examined using 3500 

reference points for each image.   

Results and discussion  

The histogram of the spectral indices of two satellite images and the Otsu method has showed 
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that for the ETM + sensor, all indices except NDBI and VrNIR-BI show double distribution 

signs. For the OLI / TIRS sensor, only the IBI, VgNIR-BI and VbSWIR1-BI indices show signs 

of a dual distribution. The classification accuracy results show that the VbSWIR1-BI index has 

the highest overall accuracy and the NDISI index has the lowest overall accuracy for both 

Landsat 7 and Landsat 8 images. The temporal and spatial variations of the built-up lands 

indicate that the highest increase of built-up lands can be found geographically in the western 

and southwestern part of Tehran. According to the results of the VbSWIR-BI index, built-up 

lands in the studied area between 2001 and 2015 increased to 6.38%.   

Conclusion  

The rapid development of geography and remote sensing technology has led to creation of 

different spectral indexes for classification. A review of studies on spectral indices indicates that 

the blue band coupled with the near infrared band, has not been used for classification of built-

up and non-built-up lands and the results of this study have shown that this index is good and 

has been able to classify the built-up lands and increased classification accuracy. This index also 

enables the determination of changes in spatial and temporal built-up lands in Tehran 

accurately.   

 

Keywords: Landsat 7 and Landsat 8 images, Classification, spectral indices, change detection, 

urban growth.   

 

References 

1. Angel, S., & Blei, A. M. (2016). The spatial structure of American cities: The great majority of 

workplaces are no longer in CBDs, employment sub-centers, or live-work communities. Cities, 51, 

21–35. https://doi.org/10.1016/j.cities.2015.11.031 

2. Angel, S., & Sheppard, S. (2005). The dynamics of global urban expansion. Transport and Urban …, 

1–207. https://doi.org/10.1038/nature09440 

3. Census Information, 2011. Census Information, Tehran: The Statistical Centre of Iran. Available at: 

http://amar.sci.org.ir/index e.aspx. 

4. Chander, G., Markham, B. L., & Helder, D. L. (2009). Summary of current radiometric calibration 

coefficients for Landsat MSS, TM, ETM+, and EO-1 ALI sensors. Remote Sensing of Environment, 

113(5), 893–903. https://doi.org/10.1016/j.rse.2009.01.007 

5. Chen, X. L., Zhao, H. M., Li, P. X., & Yin, Z. Y. (2006). Remote sensing image-based analysis of the 

relationship between urban heat island and land use/cover changes. Remote Sensing of Environment, 

104(2), 133–146. https://doi.org/10.1016/j.rse.2005.11.016 

6. Cibula, W. G., Zetka, E. F., & Rickman, D. L. (1992). Response of thematic mapper bands to plant 

water stress. International Journal of Remote Sensing, 13(10), 1869–1880. 

https://doi.org/10.1080/01431169208904236 

7. Coisnon, T., Oueslati, W., & Salanié, J. (2014). Urban sprawl occurrence under spatially varying 

agricultural amenities. Regional Science and Urban Economics, 44(1), 38–49. 

https://doi.org/10.1016/j.regsciurbeco.2013.11.001 

8. Congalton, R. G. (1991). A review of assessing the accuracy of classifications of remotely sensed 

data. Remote Sensing of Environment, 37(1), 35–46. https://doi.org/10.1016/0034-4257(91)90048-B 

9. Du, Z., Li, W., Zhou, D., Tian, L., Ling, F., Wang, H., … Sun, B. (2014). Analysis of Landsat-8 OLI 

imagery for land surface water mapping. Remote Sensing Letters, 5(7), 672–681. 

https://doi.org/10.1080/2150704X.2014.960606 



20 Geographical Urban Planning Research, Vol. 5, No. 3, Autumn 2017 

10. ENVI, 2009. Atmospheric correction module: QUAC and FLAASH User‘s Guide, Available online: 

_www.exelisvis.com/portals/0/pdfs/envi/Flaash Module.pdf_(accessed 19 December 2014). 

11. Estoque, R. C., Estoque, R. S., & Murayama, Y. (2012). Prioritizing Areas for Rehabilitation by 

Monitoring Change in Barangay-Based Vegetation Cover. ISPRS International Journal of Geo-

Information, 1(1), 46–68. https://doi.org/10.3390/ijgi1010046 

12. Estoque, R. C., & Murayama, Y. (2013). Landscape pattern and ecosystem service value changes: 

Implications for environmental sustainability planning for the rapidly urbanizing summer capital of 

the Philippines. Landscape and Urban Planning, 116, 60–72. 

https://doi.org/10.1016/j.landurbplan.2013.04.008 

13. Estoque, R., & Murayama, Y. (2014). A geospatial approach for detecting and characterizing non-

stationarity of land- change patterns and its potential effect on modeling accuracy. GIScience & 

Remote Sensing, 51(June 2014), 239–252. https://doi.org/10.1080/15481603.2014.908582 

14. Foody, G. M. (2002). Status of land cover classification accuracy assessment. Remote Sensing of 

Environment, 80(1), 185–201. https://doi.org/10.1016/S0034-4257(01)00295-4 

15. Ganeshkumar.B, & Mohan.M.,2014,Urban Sprawl Spatial Modelingusing SLEUTH 

Model,International Journal of Geospatial Engineering and Technology Vol.1,No.1, pp.22 – 28. 

16. Gao, B. C. (1996). NDWI - A normalized difference water index for remote sensing of vegetation 

liquid water from space. Remote Sensing of Environment, 58(3), 257–266. 

https://doi.org/10.1016/S0034-4257(96)00067-3 

17. Ginkel,V.H.,2010,Sustainable Urban Futures:Challenges And Opportunities. Paper Presented at  

School of Humanities, Universiti Sains Malaysia, Penang.May 17, 2010. 

18. Han, J., Hayashi, Y., Cao, X., & Imura, H. (2009). Application of an integrated system dynamics and 

cellular automata model for urban growth assessment: A case study of Shanghai, China. Landscape 

and Urban Planning, 91(3), 133–141. https://doi.org/10.1016/j.landurbplan.2008.12.002 

19. Hejazi Zadeh, Z; Parvin, N. (2009). Study of temperature and precipitation variations in Tehran over 

the last half century, Biannual Journal of Urban Ecology Researches, pp. 56-43, [in Persian]. 

20. Jaeger, J. A. G., & Schwick, C. (2014). Improving the measurement of urban sprawl: Weighted Urban 

Proliferation (WUP) and its application to Switzerland. Ecological Indicators, 38, 294–308. 

https://doi.org/10.1016/j.ecolind.2013.11.022 

21. Jiang, G., Ma, W., Qu, Y., Zhang, R., & Zhou, D. (2016). How does sprawl differ across urban built-

up land types in China? A spatial-temporal analysis of the Beijing metropolitan area using granted 

land parcel data. Cities, 58, 1–9. https://doi.org/10.1016/j.cities.2016.04.012 

22. Kawamura, M., Jayamanna, S., & Tsujiko, Y. (1996). Relation between social and environmental 

conditions in Colombo Sri Lanka and the urban index estimated by satellite remote sensing data. 

International Archives of Photogrammetry and Remote Sensing. 

23. Kong, F., Yin, H., Nakagoshi, N., & James, P. (2012). Simulating urban growth processes 

incorporating a potential model with spatial metrics. Ecological Indicators, 20, 82–91. 

https://doi.org/10.1016/j.ecolind.2012.02.003 

24. Laben, C.A. & Brower, B.V. 2000. Process for enhancing the spatial resolution of mul-tispectral 

imagery using pan-sharpening. US Patent 6011875, Eastman KodakCompany, Rochester, N.Y. 

25. Li, W., Bai, Y., Chen, Q., He, K., Ji, X., & Han, C. (2014). Discrepant impacts of land use and land 

cover on urban heat islands: A case study of Shanghai, China. Ecological Indicators, 47, 171–178. 

https://doi.org/10.1016/j.ecolind.2014.08.015 

26. Li, W., Du, Z., Ling, F., Zhou, D., Wang, H., Gui, Y., … Zhang, X. (2013). A comparison of land 

surface water mapping using the normalized difference water index from TM, ETM+ and ALI. 

Remote Sensing, 5(11), 5530–5549. https://doi.org/10.3390/rs5115530 



Geographical Urban Planning Research, Vol. 5, No. 3, Autumn 2017 21 

27. Longley, P. (2002). Geographical Information Systems: will developments in urban remote sensing 

and GIS lead to ―better‖ urban geography? Progress in Human Geography, 26(2), 231–239. 

https://doi.org/10.1191/0309132502ph366pr 

28. Matthias, B., Martin, H., 2003. Mapping imperviousness using NDVI and linearspectral unmixing of 

ASTER data in the Cologne-Bonn region (Germany). In: Proceedings of the SPIE 10th International 

Symposium on Remote Sensing, 8–12September 2003, pp. 274–284, 5239. 

29. Masek, J. G., Lindsay, F. E., & Goward, S. N. (2000). Dynamics of urban growth in the Washington 

DC metropolitan area, 1973-1996, from Landsat observations. International Journal of Remote 

Sensing, 21(18), 3473–3486. https://doi.org/10.1080/014311600750037507 

30. McFeeters, S. K. (1996). The use of the Normalized Difference Water Index (NDWI) in the 

delineation of open water features. International Journal of Remote Sensing, 17(7), 1425–1432. 

https://doi.org/10.1080/01431169608948714 

31. Otsu, N. (1979). A threshold selection method from gray-level histograms. IEEE Transactions on 

Systems, Man, and Cybernetics, 9(1), 62–66. https://doi.org/10.1109/TSMC.1979.4310076 

32. Polydoros, A., & Cartalis, C. (2015). Use of Earth Observation based indices for the monitoring of 

built-up area features and dynamics in support of urban energy studies. Energy {&} Buildings, 98, 

92–99. https://doi.org/10.1016/j.enbuild.2014.09.060 

33. Rouse, J.W., Haas, R.H., Schell, J.A., Deering, D.W., 1973. Monitoring vegetation sys-tems in the 

Great Plains with ERTS. In: Third ERTS Symposium, NASA SP-351 I,pp. 309–317. 

34. Seto, K. C., Güneralp, B., & Hutyra, L. R. (2012). Global forecasts of urban expansion to 2030 and 

direct impacts on biodiversity and carbon pools. Proceedings of the National Academy of Sciences of 

the United States of America, 109(40), 16083–16088. https://doi.org/10.1073/pnas.1211658109 

35. Thanapura, P., Helder, D. L., Burckhard, S., Warmath, E., O‘Neill, M., & Galster, D. (2006). 

Mapping urban land cover using QuickBird NDVI image and GIS spatial modeling for runoff 

coefficient determination. Annual Conference of the American Society for Photogrammetry and 

Remote Sensing 2006: Prospecting for Geospatial Information Integration, ASPRS 2006, 3(1), 1421–

1432. Retrieved from http://www.scopus.com/inward/record.url?eid=2-s2.0-

84869030547&partnerID=40&md5=91481ffad2567b9cef1320833023f2c6 

36. Thapa, R. B., & Murayama, Y. (2011). Urban growth modeling of Kathmandu metropolitan region, 

Nepal. Computers, Environment and Urban Systems, 35(1), 25–34. 

https://doi.org/10.1016/j.compenvurbsys.2010.07.005 

37. USGS, 2006. Multi-resolution Land Characteristics 2001 (MRLC2001) ImageProcessing Procedure, 

Available online: _http://landcover.usgs.gov/pdf/image preprocessing.pdf_ (accessed: 19 December 

2014). 

38. USGS, 2013a. Using the USGS Landsat 8 Product, Available online:_http://landsat.usgs.gov/Landsat8 

Using Product.php_ (accessed: 19 December2014). 

39. USGS, 2013b. September 27, 2013—Landsat 7 Thermal Band CalibrationUpdate, Available online: 

_http://landsat.usgs.gov/science L7 Cal Notices.php_(accessed: 19 December 2014). 

40. United Nations. (2007). World Urbanization Prospects The 2007 Revision Highlights. Desa, 

ESA/P/WP/2(4), 883. https://doi.org/10.2307/2808041 

41. Weng, Q. (2012). Remote sensing of impervious surfaces in the urban areas: Requirements, methods, 

and trends. Remote Sensing of Environment, 117, 34–49. https://doi.org/10.1016/j.rse.2011.02.030 

42. Weng, Q., Lu, D., & Schubring, J. (2004). Estimation of land surface temperature-vegetation 

abundance relationship for urban heat island studies. Remote Sensing of Environment, 89(4), 467–

483. https://doi.org/10.1016/j.rse.2003.11.005 



22 Geographical Urban Planning Research, Vol. 5, No. 3, Autumn 2017 

43. Xu, H. (2006). Modification of normalised difference water index (NDWI) to enhance open water 

features in remotely sensed imagery. International Journal of Remote Sensing, 27(14), 3025–3033. 

https://doi.org/10.1080/01431160600589179 

44. Xu, H. (2008). A new index for delineating built‐up land features in satellite imagery. International 

Journal of Remote Sensing, 29(14), 4269–4276. https://doi.org/10.1080/01431160802039957 

45. Xu, H. (2010). Analysis of Impervious Surface and its Impact on Urban Heat Environment using the 

Normalized Difference Impervious Surface Index (NDISI). Photogrammetric Engineering & Remote 

Sensing, 76(5), 557–565. https://doi.org/10.14358/PERS.76.5.557 

46. Xu, H., Huang, S., & Zhang, T. (2013). Built-up land mapping capabilities of the ASTER and Landsat 

ETM+ sensors in coastal areas of southeastern China. Advances in Space Research, 52(8), 1437–

1449. https://doi.org/10.1016/j.asr.2013.07.026 

47. Zeng, C., Liu, Y., Stein, A., & Jiao, L. (2015). International Journal of Applied Earth Observation and 

Geoinformation Characterization and Spatial Modeling of Urban Sprawl in the Wuhan Metropolitan 

Area , China. International Journal of Applied Earth Observations and Geoinformation, 34, 10–24. 

https://doi.org/10.1016/j.jag.2014.06.012 

48. Zha, Y., Gao, J., & Ni, S. (2003). Use of normalized difference built-up index in automatically 

mapping urban areas from TM imagery. International Journal of Remote Sensing, 24(3), 583–594. 

https://doi.org/10.1080/01431160304987 

49. Zhang, Y., Odeh, I. O. A., & Han, C. (2009). Bi-temporal characterization of land surface temperature 

in relation to impervious surface area, NDVI and NDBI, using a sub-pixel image analysis. 

International Journal of Applied Earth Observation and Geoinformation, 11(4), 256–264. 

https://doi.org/10.1016/j.jag.2009.03.001 

  



Geographical Urban Planning Research, Vol. 5, No. 3, Autumn 2017 23 

 

Localization Pattern of Water Sensitive Cities  

(Case study: Tehran Metropolis)   

Khalil Kalantari
1

, Golshan Hemati
2
, Mahmoud Jomehpour

3
  

1. Professor of Agriculture & Natural Resources, University of Tehran, Tehran, Iran  

2. MA in Urban Planning, Allameh Tabataba'i University, Tehran, Iran 

3. Professor of Social Planning, Allameh Tabataba'i University, Tehran, Iran 

Received: 18 January 2017     Accepted: 10 October 2017 

Extended Abstract 

Introduction   

The increasing population growth and tendency to live in the cities have led to maximum urban 

population for the first time throughout history. In fact, substantial rise in the population of the 

earth and overexploitation of environmental resources to meet economic needs have particularly 

influenced water resources. Iran is by no means an exception in this regard and increasing 

urbanism, particularly in metropolitans such as Tehran, has hindered the implementation of 

necessary policies to protect the environment generally and water resources specifically. At 

present, it is widely agreed that traditional approaches to water management in cities cannot be 

adequate for current and future sustainability. Thus, fundamental changes are required in 

technical and managerial structures of urban water systems. Some modern approaches should 

also be applied in sustainable planning for urban water. In this regard, a rather new concept in 

urban water management, namely "water-sensitive cities", has emerged since twenty years ago. 

This management which deals with offering ecological solutions to gain sustainability in urban 

development, calling for basic modifications in common methods in managerial, social and 

technical  areas. The present study aims at localizing patterns of water-sensitive cities and 

determining Tehran's position compared with water-sensitive cities.  

Methodology  

The present research is purposeful, applied and developmental, and in terms of the research 

method, it is an analytical descriptive study. In order to collect information in this research, we 

have used library and documentary methods including documentary studies, library and deep 

review of research literature in relation to water sensitive cities and the determination of water-

sensitivities to the conditions of Tehran. In the next step, two types of questionnaires were used 

for data collection, one of which was related to pairwise comparison and the other to determine 

the location of Tehran using the Likert spectrum. It should be noted that both of these 

questionnaires were distributed among 45 water and urban planning experts by the Ministry of 

Power (8 persons at the Ministry of Energy and 5 persons at the Water Resources Management 

Company of Iran) and Tehran Municipality practitioners (Protection Organization Out of the 

environmentalists, 8), and (Management and Planning Organization of the country, 5 people). 

To select the respondents, we examined them among the people related to the issue of water and 
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urbanization among the academic elite  for interview. Due to limited access to these subjects, 

only 30 questionnaires were returned to the distributed questionnaires. The incompatibility risk 

in the process of analyzing the hierarchy of the main indicators in this research was 0.16 which 

is less than 1.0. Therefore, compatibility is acceptable. To determine the reliability of the 

questionnaire after the distribution of 30 questionnaires, we employed SPSS software to analyze 

the Cronbach's alpha. The Cronbach's alpha for this study was 0.863 that indicating the 

necessity of the questions. In the first stage, the relative weight of each of the criteria and sub-

criteria specified by paired questionnaires was used, so that the questionnaires were distributed 

among 45 experts and decision makers in the field of water and municipal affairs and related 

organizations. The pairwise comparisons between each criterion and the sub-criteria were then 

taken to create a single matrix of all the scores obtained.  This ranked each of these indicators 

using the AHP hierarchy analysis and the SUPER Decisions software. In order to determine the 

status of each criterion of water-sensitive cities in Tehran, a water-sensitive city uses a Likert 

spectrum questionnaire, after distributing the questionnaire among water and urban planners and 

rating them to any criterion. Using SPSS software, one sample T test shows the status of each of 

these criteria and sub-criteria in Tehran relative to a water sensitive city that is optimal and in 

this research it is intended to be specified.  

Results and discussion  

Converging cities to sustainable cities in terms of water, or water-sensitive cities, requires major 

social and technical changes than conventional ones. The concept of water-sensitive cities is a 

new urban water management model that supports the use of decentralized water systems. 

Awareness and understanding of policy makers and urban planners about new concepts and 

methods of water resource management can be helpful for optimal decisions in water problems. 

One of the main steps in these issues is localization of indicators by new methods according to 

the conditions of the country. In this research, the theoretical foundations of water-sensitized 

cities were identified in accordance with the conditions of Tehran with 7 general areas. The 

overall result of the research have indicated that the highest importance was related to the index 

of water-quality governance with 0.2932, and the lowest value, 0/0616, is related to the quality 

of urban space index. The maximum distance between the standards in Tehran with a water 

sensitive city is due to planning for all strata with a value of 0.6636 and the lowest distance 

from the vegetation index and the cost of using the same services with the values of - 0.3830 

and - 0.4010. The results indicated that Tehran is faced with serious deficiencies in current high-

priority criteria.   

Conclusion  

Finally, corrective solutions based on general and detailed findings of the research are proposed 

in the form of objectives, strategies and policies; some of them are:  

 Achieving proper governance for water sensitive cities  

 Increased social capital 

 Maintaining justice and equality in water affairs 

 Increasing the efficiency of water resources  

 Utilize Multipurpose Infrastructure  

 Improvement of ecological health  

 Increasing the quality of urban spaces  

 

Keywords: localization, water sensitive cities, sustainable urban metropolis of Tehran.   
 

 



Geographical Urban Planning Research, Vol. 5, No. 3, Autumn 2017 25 

References 

1. Argue J.R. 2004. Water-sustainability for Adelaide in 2020 baswd on stormwater ; a handbook for 

Australian practice Adelaide, University of South Australia. 

2. Ashley, R. M., Balmforth, D. J., Saul, A. J. & Blanksby, J. R. 2005 , Flooding in the future. Water Sci. 

Technol. 52(5), 265–274. 

3. Barim Nejad. V and Yazdani. S, 2004, Sustainability Analysis in Water Resources Management in 

Agriculture Using Deficit Planning, A Case Study of Kerman Province, Journal of Research and 

Development, No. 63. 

4. Biniaz . E, 2009, Sustainable Urban Development to Cope with Water Crisis, Master's Thesis, Tehran 

University, Tehran. 

5. Blackham D.M.,Breen P. and Barrett  R. G ,2006. Towards a general model of the impact of urban 

development on vegetation communities in wetlands, 7 th International Conference on Urban 

Drainage Modelling and the 4th International Conference on Water Sensitive Urban Design, 

Melbourne, Australia, Institute for Sustainable Water Resources (Monash University), International 

Water Association, Engineers Australia and Stormwater Industry Association. 

6. Balkema.A.J , Hinz .A.P, Otterpohl.R , Lambert ,F.J.D , 2002 ,Indicators for the sustainability 

assessment of wastewater treatment systems, urban water,vol 4,NO 2,153-161. 

7. BMT WBM 2007. National guideline for evaluating Water Sensitive Urban Design (WSUD). 

8. Brown, R. 2012. Transitioning to the water sensitive city: the socio-technical challenge. In C. Howe & 

C. Mitchell (Eds.), Water sensitive cities : 29–42. London,UK. 

9. Brown, R. R., & Farrelly, M. A. 2009. Challenges ahead: social and institutional factors influencing 

sustainable urban stormwater management in Australia. Water Science & Technology, 59(4), 653–

660. 

10. Brown, R. R. 2008. Local institutional development and organizational change for advancing 

sustainable urban water futures. Environmental Management, 41, 221–233. 

11. Carmon.n ,shamir.u , 2009 ,water sensitive planning: integrating water consideratiom into urban and 

regional planning, water and environment journal. 

12. CSIRO. 2006. Urban stormwater best practice environmental management guidelines, Victoria, 

CSIRO Publishing. 

13. CSIRO. 1999. Urban stormwater: best practice environmental management guidelines, Melbourne, 

CSIRO Publishing. 

14. Dahlenburg J. 2005. An overview of resources available to facilitate the planning, design and uptake 

of water sensitive urban design (WSUD), Sustainable Stormwater: You Are Responsible, Justify Your 

Decisions, Storm Water Industry Association 2005 Regional Conference, Port Macquarie, NSW. 

15. Ferguson , Briony C and others ,2013, A strategic program for transitioning to a Water Sensitive City, 

Landscape and Urban Planning , 32– 45. 

16. Ferguson,B.C and others,2012,Melbourne‘ Transition to a Water Sensitive City: Recommendations 

for Strategic Action. Monash Water for Liveability, Monash University, Melbourne, Australia,. 

17. Ghodsi Pour, H, 2006. Issues in Multi-criteria Decision Making, Analytical Hierarchy Process, 

Amirkabir University of Technology Publishing, Tehran. 

18. Iran Water Resources Management Company, Office of Applied Research, 2011, South Tehran 

Surface Water Management Report. 

19. JomePour, M, 1392, Environmental planning for urban and regional sustainability ( Principles , 

Methods and Indicators of Land Sustainability), Tehran Publications. 



26 Geographical Urban Planning Research, Vol. 5, No. 3, Autumn 2017 

20. Juuti,Petri S. and Tapio S. Katko(Eds.)(2005): Water Time and European Cities/ History Matter For 
Futures, Tempere University Press, ePublications,Temper2005, 

21.  Juuti.P.S , Katko.T.S (Eds), 2005, water time and European cities. 

22. Kalantari, Kh, 1394, data processing and analysis in socio-economic research, Karbaba Saba 

Publishing House, Tehran. 

23. Kalantari, Kh, 1394, Quantitative models in Planning (Regional, Urban and Rural), Culture Saba 

Publishing House, Tehran. 

24. karamooz, M ,2007, Exploitation of water resources with a comprehensive and sustainable approach, 

Ministry of Energy, 1st meeting of Blue Water Compatibility. Tehran 

25. Liu .A. Guan,Y. Egodawatta.P. Goonetilleke.A, 2016 , Selecting rainfall events for effective water 

sensitive urban design : A case study in Gold Cost City,Australia ,Elsevier journal , Ecological 

Engineering 92, 67-72. 

26. Lloyd, S., 2003. S. Clearwater project: community acceptance of water sensitive urban design. Paper 

presented at the ‗Managing the Changing Colours of Water‘ Joint Seminar of the Australian Water 

Association and the Stormwater Industry Association of Victoria, Melbourne, Australia, 5 November 

2003. 

27. Lloyd S. 2001. Water Sensitive Urban Design in the Australian Context, Synthesis of a Conference 

Held in 30-31 August 2000, Melbourne, Australia, Cooperative Research Centre for Catchment 

Hydrology Melbourne. 

28. Mahmoudian, A, 2005, A look at Tehran from the beginning, Geographical and Cartography Institute 

of Githesheny, First Edition. 

29. McDonald, R.I., Grenn, P., Balk, D., Fekete, B.M., Revenga, C., Todd, M. and Montgomery, M., 

(2011). urban growth, climate change and fresh water avaibility, Proceeding of the National Academy 

of Sciences, 108(15), 6312-6317. 

30. Shaygan, c. 2010. Final report on the study of environmental pollution of groundwater in Tehran due 

to the presence of organic matter. 

31. Tajrishi, M,  & Ebrahimi, A, 2004, Water Resources Demand Management in the Country, 

Proceedings of the First Conference on Waste Management Methods, Islamic Republic of Iran 

Academy of Sciences. 

32. Tajrishi, M, 1997, Comprehensive Approach to Solving Water Crisis in Tehran, Water and 

Wastewater Journal, No. 22, 2-12. 

33. Taylor .A.C, Wong .T.H.F,2002, Non- structural stormwater quality best management practies, 

Technical reports 02.14. cooperative research center for cathment hydrology,Melborne.Australia. 

34. Tehran Water and Wastewater Co., Investigation., 1395. 

35. Tehran Regional Water Company, 2013, Statistics of operating dams and power plants. 

36. The law of fair distribution of water in 1361, the Islamic Consultative Assembly, Chapter 4, the 

payment of water supplies. 

37. The Barton Group 2005 Australian Water Industry Roadmap: A Strategic Blueprint for Sustainable 

Water Industry Development. Report of The Barton Group, Coalition of Australian Environment 

Industry Leaders, May 2005. Available at: www.bartongroup.org.au  

38. UNDP ,Human development report ,NewYork, Oxford university,press 1994.19. 

39. United Nations,2012,climate change conference,Doha,Gatar. 

40. WCED (World Commission on E nvironment and Development),1987,our common future, oxford 

university press,Oxford,UK. 

http://www.bartongroup.org.au/


Geographical Urban Planning Research, Vol. 5, No. 3, Autumn 2017 27 

41. Wong, T. and. Brown R (2009). "The Water Sensitive City: Principles for Practice." Water Science & 

Technology 60(3): 673-682. 

42. Wong, T and  Brown, R, 2008,Transitioning to Water Sensitive Cities: Ensuring Resilience through a 

new Hydro-Social Contract, 11th International Conference on Urban Drainage, Edinburgh, Scotland, 

UK. 

43. Wong, T. H. F. & Ashley, R. 2006 International Working Group on Water Sensitive Urban Design, 

submission to the IWA/IAHR Joint Committee on Urban Drainage, March 2006.  

44. Wong. T,Breen.P, Lioyd.S, 2000,water sensitive road design:design options for improving stormwater 

quality of road runoff technical report, Research Center for Catchment Hydrology Australia. 

45. Wong, T. H. F. & Eadie, M. L. 2000 Water Sensitive Urban Design—A Paradigm Shift in Urban 

Design, Proceedings of the 10th World Water conference, Melbourne, 12–16 March 2000. 

  



28 Geographical Urban Planning Research, Vol. 5, No. 3, Autumn 2017 

 

Monitoring the Process of Land Use/cover Changes Using Markov CA 

Model: a Case Study of Kermanshah City    

Ali Akbar Shamsipour
1

, Sosan Heydari
2
, Keyvan Bagheri

3
  

1. Associate Professor of Climatology, University of Tehran, Iran 

2. MA in Satellite Climatology, University of Tehran, Iran  

3. PhD Candidate in GIS, University of Tehran, Iran  

Received: 31 August 2016     Accepted: 11 October 2017 

Extended abstract 

Introduction  

Land is one of the primary natural resources required for many activities in cities. A city is 

expanded not only by population, but also by changing in the spatial dimensions. Changes of 

land are a natural process and can't be stopped, but it can be organized. Supervising land zoning 

in the rules of city zoning to residential, commercial, industrial, and administrative areas is one 

of the important issues of urban life. Land use is one of the basic concepts in urban and regional 

planning. Thus, in optimized urban and environmental management, it is necessary to know 

about the proportion of land use changes / land cover and their causes. Remote sensing is 

considered for monitoring and supporting decision making for effective tools related to urban 

planning.  The modeling for prediction of land use changes by remote sensing data is also a 

helpful tool that can manifest a good recognition of land use changes and present good solutions 

for management. The goal of the current article is to survey changes of Kermanshah city's zones 

through Landsat satellite images in the past three decades (1985-2013) and to predict changes 

until 2026 by using a combination of regression logistic, Markov chain and Markov CA models.     

Methodology    
1. In order to produce the land use maps, satellite images of TM Landsat 5 and OLI Landsat 8 with 

the resolution of 30m, for 1985, 2000, and 2013, all in July, have been used. General stages of the 

investigation can be categorized in four sections, which are as follow: 

2. Providing land use maps of three periods and manifesting changes. 

3. Checking the factors influencing the urban growth, land use change, and providing the potential 

map of town expanding in the future periods. This has been done by the regression logistic model.  

4. Estimating land use changes and spatial distribution of them by analytical methods of Markov 

chain.  

5. Running the Markov CA model and predicting land use changes over the study area. 

For the classification, the number of classes was determined by the available images and 

maps, conditions of the studied region, and the classes needed for vegetation maps. Finally, the 

classification has been done through maximum likelihood algorithm. To determine the changes, 

we used post-classification comparison method. Following the procedure, the potential change 

map was produced through regression logistic, as one of the extended linear models. Markov 
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model was used for calibration to extract changed area matrix and change potential of each 

class. Finally, the change prediction map of 2026 was provided through Markov CA model.   

Results and discussion  

The results showed that in the first period (1985-2000) the pure changes of reduction in areas of 

vegetation and water surfaces is 4153 and 14 hectares, respectively. The pure changes of area 

increase in urban areas and mountains are 3947 and 221 hectares. In the second period (2000-

2013), the area reduction in the mountains and the areas with water surfaces is 3261 and 22 

hectares, respectively. The area increasing in towns and the areas with vegetation is 2594 and 

689 hectares. In the last three decades, the most area reduction is for the vegetation and water 

areas, for example Ghare-sou River, and it's up to 3465 and 35 hectares, respectively.    

The change prediction results with Markov CA model shows that, according to the past 

event, the most changes will occur in the built urban areas. This is in a way that these changes 

that are 9565 hectares in 2013 will increase to 2790 hectares in 2026.  After the above-

mentioned use, the vegetation area will increase to 1053 hectares in comparison with that of 

2013. This is probably resulted from the afforestation plan of Kermanshah which has been 

started since 2015 by Kermanshah's municipality, Assistance of Parks and Green Spaces. Again, 
some parts of mountain areas will be placed in the vegetation class which is because of increase 

in the green spaces and tree planting establishment, causing a decrease in the level of the above-

mentioned areas. However, the water bodies in 2026 will increase by 52 hectares. This is due to 

evacuating a very large amount of the waste water entering into the Ghare-Sou River, according 

to the present recognition of the region. This can make an increase in this class. 

Conclusion  
 One of the principal properties of the developing cities is the fast and unplanned urban 

residency. This is one of the main factors of land use changes on the earth. The purpose of the 

current study is to predict the process of Kermanshah city expansion in order to provide a 

comprehensive plan for developing the city in the future through the prediction models. The 

results of monitoring and evaluating the changes of land use/vegetation of Kermanshah during 

the studied years showed that 6540.48 hectares were added to Kermanshah area from 1985 to 

2013. Moreover, the results of Markov CA, urban growth, and land use changes of Kermanshah 

for 2026 show that 1426 hectares of vegetation cover, 2462.3 hectares of mountain areas, and 63 

hectares of water areas will change to urban use until that year. Using these results in 

Kermanshah city plans and decision makings helps us prevent the urban growth to inappropriate 

areas in the future and avoid undesirable problems. Besides, it is important to state that the 

physical development of Kermanshah can be effective if it is in a controlled and monitored way 

and before any growth the appropriate options for this purpose should be evaluated.  

 

Keywords: land use change/vegetation, Markov CA model, Kermanshah city. 
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