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Abstract

Background and purpose: Scattering the urban diverse applications and their compression
intensity in level and height (density) are the determinant how to meet the citizens' needs, because, for
using the urban facilities they are inevitable to move toward these applications. Subway and B.R.T are
two mass public transportation systems with less traffic interference which transfer people within the
territory of a city and also impose more expenses to city than other transportation systems, for
practicing their infrastructures. Since more intensity of applications leads to more effective
transportation systems, in contrary, and more efficient transportation system leads to more residential
and activities growth around this system, thus, these two entities must be studied, designed and
exercised coordinated.

Methods: Due to the existence of both transportation systems in Tehran, Tehran pars, region 8, this
case study was done there, also, for more precise identification of the relation between public
transportation system (subway and B.R.T.) and density of various applications and by virtue of its
location's nature, geographical information system and Arc GIS software were used. 153 urban blocks
were analyzed statistically in this area by OLS in ARC GIS by the significance level of 0.05. In this
analysis, each dependent variable, difference during implementation of the system and difference
between eligible and inaccessible blocks to the system, the method is used in this study (Diff-Diff).
Findings: The result shows the increase in annual rate of residential density, number of floors and
population density under the impact of subway, includes 0.05%, 0.072 floor and 0.001 person per
square meter, respectively, also it shows the increase on the number of floors indicator by -0.05 floor
within the area of BRT stations.

Discassion and Conclusion: Relation between subway and urban density is significant but relation
between B.R.T and urban density is not significant.

Key words: public transportation system, density, geographical information system, subway, BRT,
ARC GIS.
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ArcToolbox +

&l ArcToolbox
ﬂ 3D Analyst Tools
B Analysis Tools
& Cartography Tools
Cenversion Tools
B3 Data Interoperability Tools
&3 Data Management Tools
&9 Editing Tools
&) Geocoding Tools
] G Geostatistical Analyst Tools
Linear Referencing Tools
& Multidimension Tocls
G Network Analyst Tools
B3 Parcel Fabric Tools
&3 Schematics Tools
B3 Server Tools
&y Spatial Analyst Tools
= G Spatial Statistics Tools
& Analyzing Patterns
& Mapping Clusters
& Measuring Geographic Distributions
7 8 Modeling Spatial Relationships
% Exploratory Regression
5 Generate Network Spatial Weights
& Generate Spatial Weights Matrix
"\ Geographically Weighted Regression
& Rendering
& Utilities
3 Tracking Analyst Tools
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& Ordinary Least Squares
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Input Feature Class

[90-85

Unique ID Field
block

Output Feature Class

Dependent Varizble

C:\Wsers'alzahralDocumentsArcGIS \Default.gdb\c9085_OrdinaryLeastSquares
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m

Diagnostic Output
Table (optional)

The full path to an optional
table that will receive model
summary diagnostics.

Output Report File {optional)
GiYmgisdatalashnaeilols-mask. . pdf
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Additional Options

Coefficient Output Table (optional)
G:imgisdatalashnaei\COT

Disgnostic Output Table (optional)
G:'mgisdata\ashnaei\DOT
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Variable Coefficient [a]
Intercept 0.121004
90-85.SHAGHE 0.001737
90-85.D0_ 0.132880
90-85.DIST10 0.000095
90-85.AMUZES -0.060125
90-85.DARMAN -0.127157
EMKANAT.BANK -0.008842
EMKANAT.PARK -0.116348
EMKANAT. TALA -0.051352
EMKANAT. VARZ 0.037220
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Summary of OLS Results - Model Variables

StdError t-Statistic Probability [b] Robust_SE
0.085335 1.417982 0.158380 0.088117
0.000412 4.219379 0.000047* 0.000443
0.093187 1.425950 0.156071 0.094005
0.000047 2.027313 0.044484* 0.000054
0.044127 -1.362552 0.175173 0.047082
0.059265 -2.145561 0.033589+* 0.048239
0.056370 -0.156852 0.875577 0.049863
0.076050 -1.529887 0.128264 0.093323
0.129736 -0.395819 0.692838 0.111389
0.136956 0.271766 0.786199 0.092957
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First page of output report
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Robust t Robust_Pr [b] VIF [c]
1.373212 0.171843
3.921876 0.000142* 1.103555
1.413551 0.159676 1.502131
1.742696 0.083543 1.581902
-1.277034 0.203664 1.238404
-2.635987 0.009311* 1.151474
-0.177321 0.859503 1.310686
-1.246725 0.214539 1.090955
-0.461016 0.645497 1.249232
0.400400 0.689469 1.039286
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OLS Diagnostics

Input Features: 90-85 Dependent Variable: 90-85.TARAK_MASK
Number of Observations: 153 Akaike's Information Criterion (AlCc) [d]: 160.371869
Multiple R-Squared [d]: 0.233152 Adjusted R-Squared [d]: 0.184888
Joint F-Statistic [e]: 4.830839 Prob{(=F), (9,143) degrees of freedom: 0.000012%*
Joint Wald Statistic [e]: 44.423862 Prob{=chi-squared), {9) degrees of freedom: 0.000001%*
Koenker (BP) Statistic [f]: 15.070570 Prob{=>=chi-squared), (9) degrees of freedom: 0.089016
Jarque-Bera Statistic [g]: 16.736818 Prob{=chi-squared), (2) degrees of freedom: 0.000232%*

Notes on Interpretation

* An asterisk next to a number indicates a statistically significant p-value {p < 0.05).

[a] Coefficient: Represents the strength and type of relationship between each explanatory variable and the dependent variable.

[b] Probability and Robust Probability (Robust_Pr): Asterisk (¥) indicates a coefficient is statistically significant (p < 0.05); if the Koenker
(BP) Statistic [f] is statistically significant, use the Robust Probability column (Robust_Pr) to determine coefficient significance.

[c] Variance Inflation Factor (VIF): Large Variance Inflation Factor (VIF) values (> 7.5) indicate redundancy among explanatory variables.
[d] R-Squared and Akaike's Information Criterion {(AlCc): Measures of model fitYperformance.

[e] Joint F and Wald Statistics: Asterisk (*) indicates overall model significance (p < 0.05); if the Koenker (BP) Statistic [f] is

statistically significant, use the Wald Statistic to determine overall model significance.

[f] Koenker (BP) Statistic: When this test is statistically significant {(p < 0.05), the relationships modeled are not consistent (either due to
non-stationarity or heteroskedasticity). You should rely on the Robust Probabilities (Robust _Pr) to determine coefficient significance and on the
Wald Statistic to determine overall model significance.

[g] Jarque-Bera Statistic: When this test is statistically significant {p < 0.05) model predictions are biased (the residuals are not normally

distributed).
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