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M20 = - 0.74+0.25 t

M21 =69.1 - 0.733t
M22 = 44.4 - 0.452t
M23 = 32.5 +0.202t
M24 = 37.7 +0.013t
M25 =50.5 +0.008t
M26 = 55.1 - 0.133t
M27 = 39.1 + 0.06t
M28 = 32.7 + 0.15t
M29 = 45.0 - 0.046t
M30 = 10.5 - 0.199t

M31 = 38.4 +0.071t
M32 = 41.1 - 0.356t
M33 =45.8-0.171t
M34 = 46.3 +0.382t
M35 =19.3 +0.27t
M36 = 35.8 +0.441t
M37 = 28.4 + 0.46t
M38 = 72.8 - 0.536t
M39 = 44.8 +0.068t
M40 = 31.4 - 0.570t

M41 = 68.0 - 0.426t
M42 = 54.5 - 0.844t
M43 =57.9-0.471t
M44 =52.8 +0.172t
M45 = 32.4 + 0.39t
M46 = 65.0 - 0.549t
M47 =58.7 - 0.412t
M48 = 70.8 - 0.037t
M49 =73.4 - 0.435t
M50 = 47.3 - 0.529t
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M51 =48.7 - 0.419t
M52 = 54.6 - 0.557t
M53 = 44.2 - 0.180t
M54 = 47.6 - 0.188t
M55 =51.3 - 0.018t
M56 = 68.4 - 0.205t
M57 = 9.53 + 0.862t
M58 = 77.2 - 0.0923 t
M59 = 79.8 - 0.996t
M60 =41.1 + 0.0406 t

M61 = 58.8 - 0.422t
M62 = 63.4 - 0.520t
M63 = 35.0 - 0.361t
M64 = 33.4 - 0.004t
M65 =39.5 +0.0474 t
M66 = 39.1 + 0.241t
M67 = 18.0 + 0.404t
M68 = 45.8 + 0.288t
M69 = 52.7 - 0.107t
M70 = 19.0 + 0.581t

M71 =45.4 - 0.224t
M72 =63.4 - 0.719t
M73 = 39.6 - 0.409t
M74 = 66.1 - 0.595t
M75 = 36.0 - 0.0005 t
M76 = 59.0 - 0.564t
M77 =49.1-0.057t
M78 = 44.5 + 0.330t
M79 =39.2 + 0.472t
M80 = 52.8 + 0.084t

M81 = 26.2 +0.317t
M82 = 63.8 - 0.157t
M83 = 37.9 - 0.385t
M84 = 63.6 - 0.712t
M85 =42.6 + 0.117t
M86 = 41.9 + 0.066t
M87 =40.8 + 0.0211 t
M88 = 32.8 + 0.468t
M89 = 35.1 + 0.592t
M90 = 59.5 + 0.260t

M91 =45.1 - 0.106t
M92 = 61.9 - 0.261t
M93 =49.9 - 0.176t
M94 = 54.5 - 0.587t
M95 =56.4 - 0.158t
M96 = 83.4 - 0.631t
M97 = 26.5 + 0.491t
M98 = 52.5 + 0.214t
M99 = 60.3 - 0.035t
M100 = 59.6 + 0.046 t
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Abstract

Urban expansion has been a very important topic not only in the management of sustainable development, but also
in the fields of remote sensing and geographic information science. Urban planners also encounter a huge challenge
to require the understanding of the complex urban growth process, which involves various factors with different
patterns of behavior. Modeling of an urban development pattern is the prerequisite to understanding the process
and might be the first step in making a decision on urban planning. The main issues of great importance in land
use modeling include spatial dynamics, temporal dynamics, incorporation of human drivers of land use changes,
and scale dynamics. Dynamic simulation models and empirical estimation models have been used to model
land use changes. Rule-based simulation models are mostly suitable for incorporating spatial interaction effects
and handling temporal dynamics. However, Cellular Automata (CA) models do not focus on interpretation or
understanding of Spatio-temporal processes of urban growth. Most dynamic simulation models cannot incorporate
enough socioeconomic variables. Empirical estimation models use statistical techniques to model the relationships
between land use changes and the drivers based on historic data. As an empirical estimation method, a regression
model has been used in deforestation analysis, agriculture, and urban growth modeling.

This paper tends to apply a regression to model urban changes in the old part of the Kermanshah city (Faizabad
neighborhood) from 1956 to 2011. In this regard, multi-temporal airborne images were used as a data source.
According to the common assumptions, urban physical forms are characterized as the results of a complex
deliberation process that involves consideration of many factors. Monitoring of urban fibers transformation through
airborne images and translating the obtained data provide a systematic database which can be used in empirical
analyses. Applying a grid network for the first time yields the images to quantify obtained results from every cell
of the network. In the second step, each cell value recorded for the available temporal period and the Minitab 16
software were used to gain regression equations from these values. The nearest relation between cells value in an
observed period was provided by the software as a quadratic equation. Adding an appropriate value to equations
gives an estimated amount for its related cell in the selected period of time. The approach was calibrated for 2016
by cross comparing of actual and simulated cells value. In order to examine the modeling precision, the same
process was done for 2016 images and cells data were extracted. After the cross comparing, the simulation results
were consonant more than 70% with actual data of 2016, which was satisfactory to approve the calibration process.
Urban development programs and non-professional interventions in this case study area caused to more disparities
and dismantle the logic of the model. Simplicity and the easiness of the proposed model are main privileges in
comparison with the previous ones. In summary, this model can be used as a quick responsible way to predict urban
changes in specific areas which give acceptable schematic responses.

Keywords: Physical changes, urban fiber, Data mining, Faizabad neighborhood, Kermanshah.
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