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As in the cluster analysis, percentage of water for Vienna and percentage of forest for Amsterdam were
excluded, because of the small proportion of landscape covered. Some other demographic measures previously
proposed e. Third, we used spatial regression models to evaluate the departure from the monocentric city
model for both cities. Varimax rotation was used to enhance factor interpretability. We also calculated an
index of sampling adequacy using Kaiserâ€”Meyerâ€”Olkin which produces a value between 0 and 1, with a
cut-off value of 0. To gain as much information as possible, all calculated variables were included in the
cluster analysis. By using the fishnet approach, we were able to capture the whole urban mosaic of the selected
cities. Once the clusters were identified, the urbanization gradient was visualized by assessing the position of
the analysis windows belonging to the same cluster on a map. These metrics were selected as they are
commonly used in the literature e. Because we also evaluated scale sensitivity of urbanization measures, we
calculated all variables at three different scales: 0. Providing precise names to these clusters was difficult, so
the labels represent a general description around the nature of the landscape that each cluster represented. All
its urban areas are encountering phenomenal population development. The fourth cluster showed a tendency
toward mixed use in both cities, but contrary to the second cluster, residential use was not prominent. We
created a distance matrix comprising the distances between the defined origin points i. However, as the R2 in a
spatial error model is a pseudo-R2 and not directly interpretable Anselin , the R2 of the OLS regression was
interpreted, as it gives important insights into the explanatory power of the independent variable. Luck and
Wu , which has been criticized because only part of the landscape is examined McDonnell and Hahs  The
landmark for each city dates back from the 13th century and it is located in the respective city centers. Figure
2: Flowchart of the analyses performed Figure 2: Open in new tab Download slide Flowchart of the analyses
performed Second, we used factor analysis to reduce dimensionality and identify a subset of variables that
explain the maximum amount of variance with the minimum number of common factors. The first defined
cluster showed the highest mean value of number of people and households, road network density, urban land
cover, number of patches and landscape shape index in both cities. For the creation of the analysis windows,
we used the main landmark as an origin point. Results Quantification of an urbanization gradient The results
of the cluster analysis showed that the analysis windows could be grouped into four distinctive clusters for
each city analyzed Fig. Nested square windows represent the scale of analysis i. Landscapes consisting of
large patches of similar land-use land-cover class have a greater number of adjacent cells. Both demographic
variables accounted for the dimension of density. Figure  Road network density accounted for the dimension
of density, and the proportion of each land-use land-cover class provided insights into landscape composition
which accounted mostly for the dimensions of form and heterogeneity. For population growth study statistical
analysis has been taken to forecast the future urban population growth. Figure 1: Open in new tab Download
slide Location and layout of analysis windows in each study area. Aside from the improved goodness of fit,
the regression parameters showed relatively small differences between the OLS regression and the spatial
error model, so only the parameters of the error model were interpreted. The values for the urbanization
measures were calculated using a fishnet approach that covered as much of the municipal area of both cities as
possible Fig. The dispersion of the urban form was measured by contagion index Li and Reynolds  Physical
variables were percentage of area covered by each land-use land-cover class i. Variables, which showed high
association with one of the first two factors i. Analysis windows were centered at the same point and did not
overlap Fig. The distance from the urban center was included as explanatory variable, as suggested by Salvati
and Carlucci  The regression analysis was performed using Geoda v. Study regions for the current research,
Bangalore and Ahmadabad are one of the fastest developing urban centers of India. India is remaining at a
influential place with respect to the measure of its population growth, involving second position among the
world nations.


