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Abstract: To better understand the heat wave phenomenon in the urban areas, it is desirable to
explore the relationship between spatial allocation of land use and the heat wave. The purpose of
this paper is to investigate the ranking correlation between heat wave days and developed types,
specifically, core and islet developments. The methods employed are morphological spatial pattern,
spatial autocorrelation, and spearman ranking correlation analyses by using the 30-year annual heat
wave day records for the five metropolitans. This research indicates that a fragmented development
pattern including islets has mostly negative effects to the urban heat wave phenomenon. It means
there is a relation between development pattern and heat wave.
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Table 1. Heat wave trends for the study areas
Station Heatwave days
# Name 1991-2000 2001-2010 2011-2020
159 Busan Metropolitan 28 26 62
143 Daegu Metropolitan 239 249 321
152 Ulsan Metropolitan 133 147 161
133 Daejeon Metropolitan 134 68 162
156 Gwanju Metropolitan 123 135 210
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Table 2. Definition of MSPA classes

MSPA class Definition
Core Foreground pixels surrounded on all sides by foreground pixels and greater than the specified edge width distance
from background
Bridge Foreground pixels that connect two or more disjunction areas of core
Loop Foreground pixels that connect an area of core to itself
Branch Foreground pixels that extend from an area of core, but do not connect to another area of core
Edge Pixels that form the transition zone between foreground and background

Pixels that form the transition zone between foreground and background for interior regions of foreground. Consider
Perforation | a group of group of foreground pixels in the shape of a doughnut. The pixels forming the inner edge would be
classified as perforations, whereas those forming the outer edge would be classified as edge

Foreground pixels that do not contain core. Islet is the only unconnected class. Edges and perforations surround

Islet .
core, and loops, bridges and branches are connected to core.

Source: Wickham et al. 2010

MSPA class example Morphological segmentation of binary patterns

- Core
B slet nX Input binary image
B Bridge

Lo m X, =T,;[EDT(X)] Core
B Perforation _ 9

1., =X\Ry(X)) Islet

I cdge
- Bu;l‘d‘ Y= {X, X, X5, X, Xs, X, X7} Resulting segmented image

Nu

Where :

X;: Intermediate steps, Bod characters: Successive processing steps (the name of the final categories are typeset in bold only for core
and islet), T Threshold operator. EDT: Euclidean distance transform, \ : Set difference, R(X)): Reconstruction by dilation of X,
using X as seed. X5 = Loop, X, = Bridge, X; = Perforation, X; = Edge, X; = Branch.

Source: Soille & Vogt 2009
Figure 1. MSPA Class example and morphological segmentation of binary patterns.

Figure 2. Images represented as an islet development type from MSPA Class.

Source: https://map.kakao.com/
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Table 3. Development proportion for the study area

Count (# Rater cell) .
Name Development proportion (%)
Total Developed Non-development
Busan 856,478 256,632 599,846 29.96
Daegu 973,572 214,114 759,458 21.99
Ulsan 1,173,360 170,068 1,003,292 14.49
Dagjeon 599,504 131,950 467,554 22.01
Gwanju 553,747 151,717 402,030 27.40

Table 4. The proportion from the total development area and Moran’s | for the core an islet developments

Name Proportion from the total development area Moran’s I
Core Islet Others Total Core Islet
Busan 72.3 22 25.5 100 0.074 0.489
Daegu 75.8 3.6 20.6 100 0.398 0.577
Ulsan 67.9 53 26.8 100 0.064 0.725
Dagjeon 69.4 4.8 25.8 100 0.214 0.261
Gwanju 70.6 5.1 243 100 0.257 0.270
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