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Introduction:

This study introduces a novel built-up index (NewBI) derived from
Sentinel-2 satellite imagery, tailored to enhance built-up extraction,
particularly in areas dominated by white roofs. The index is further used
for urban landscape pattern analysis. Employing the Total Operating
Characteristics (TOC) (Pontius & Si, 2014) provides a more robust
evaluation compared to conventional accuracy assessment methods. We
apply this method to assess the performance of NewBlI, BUI, and NDBI.
Subsequently, we conduct a comparative analysis between NewBIl and BUI
to delineate differences and highlight NewBl’s superior performance. This
study offers potential insights into urban development and environmental
sustainability.

Results & Discussion:

1. Upon analyzing the TOC plot comparing NDBI, BUI, and NewBI, we
observed a positive correlation with built-up areas, with the order of
influence being NDBI < BUI < NewBI. Considering that BUI is derived
from NDBI (Zha et al., 2003; He et al., 2010), we conducted a
comparison between BUI and NewBI to delineate their disparities.
[fig.3, fig.4, fig.5]

2. NewBIl demonstrates the ability of distinguish most types of built-up
areas from non-built-up areas but red roofs and soil roads, which
share similar ranges with bare soil. Conversely, while BUI can separate
built-up objects from vegetation, it struggles to differentiate them
from water and bare soil.[fig.6, fig.8]

3. The NewBIl - BUI plot illustrates the contrast between these two
indices, emphasizing NewBl's capability in highlighting urban areas,
particularly white roofs, and its ability to differentiate waterbodies
and bare soil from urban areas. [fig.7]
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Fig 1: True Color Sentinel-2 in Cordoba, Argentina
(Date: 2024/01/24)
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Fig 3: BUI ( NDBI — NDVI)
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Fig 5: TOC for NDBI, BUI, and NewBI
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Fig 7: (NewBI — BUI) Reclassification map in 2 SD intervals
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Fig 6: Boxplots in two level labels
Level I (left): (Urban and Non-Urban);
Level II (right): (white roof, red roof, other built-up, vegetation, water, and bare soil)
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Fig 8: scatterplot for NewBI vs. BUI
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