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A Relation of Urbanization Entropy and Urban Heat
Phenomenon*
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Abstract: The issue to be discussed is set as the relationship between urban fragmentation and urban heat phe-
nomena. The fragmentation is recognized as a negative form that commonly occurs in the process of urbanization.
‘The purpose of this study is to examine the relationship between urbanization entropy and heat phenomenon by
looking at the five major cities in Korea. The employed methods are InVEST Urban Cooling Model and MSPA
(Morphological Spatial Pattern Analysis) by using the meteological data for the July 2018. The major results are as
follows; First, a low rank correlation(rho=-0.3) is found in the relation between entropy and Cooling Capacity Index
(CC3). Second, a very high level of rank correlation is observed between entropy and Average Temperature(°C)(rho
=0.9). The implications are that 1) a city with a large degree of sprawling development can have a negative effect on
urban heat phenomena; 2) the composition of land use including dispersion and concentration in non-urbanized

areas, which has the characteristics of open space, can affect the urban thermal environment. Due to the limited
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number of case studies, it is appropriate to understand that a possibility, not generalization, is observed between

entropy and heat phenomena in urbanized areas.
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Al =0)= 0 %% 9, Huang et al,
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njal=d] UWE S 2 Morphological characteristics
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1) INVEST Urban Cooling Model

InVEST(Integrated Valuation of Ecosystem
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sity of Minnesota, Chinese Academy of Sciences,
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InVEST &8 9] = Q1A=+ Biophysical table,
e IR A 7HA] 3 2 & Biophysical
table2 7} EXjo]& B 5939 shade, Kc, Albedo,

Green area relation, Building intensity ZF< 714

(& 1) Biophysical table 2/24844~(Shade, Kc, Albedo)

EX0I& Shade Kc Albedo
7|EtE= 0 0 0
Al7tst 0.05 037 0.18
=9 1 0.7 02
N 1 1 0.15
=X| 1 1 02
=S 1 1 0.1
Lix| 0 03 02
9 1 1 0.06




3L QIUKEE 1, 2, 3). 3{IAME = Evapotranspiration
raster, Area of Interest shp, Land use scenario
rastero]™ InVEST eloA] Q12 37t Bl /97 =
+ Biophysical table Ex]0]-& B3 of wlet 24

St

(¥ 2) Biophysical table |2iti4~
(Green area, Building intensity)

EXjolE Green area Building intensity
7EE= 0 0
Al7tst 0 0.7
=Y 1 0
Ak 1 0
Z=X| 1 0
= 1 0
LEX] 0 0
> 1 0

A A
Z2 Qe | HARY

A InVEST model analysis& 53l A9
Cooling capacity index(CCi)®} Average tempera—
ture(C)& AAZSI0TKIE 4, 5) (19 1, 2). Th&0 =
MSPA #41Z& &3fl X" Entropy #to] == 3ict
Entropy”7} 0]l 7}7k& ]9 (Min, entropy)© |2k ~1 %]
oJo] YR A713} A|REC & o] R0y A 3l3-& oln]
3}, Entropy k0] 2tH(Max, entropy)+= - 71 A]
o] o] Al7EEte} HIAZESE Aol o= o] 4]0
= Fragmentation sprwal(Z3A3} 2325 0] HE|st
E4E Hol= A9 Yuigitt,

A
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(B 4y HARHAX | = ZalDeveloped area, Entropy)

x| Developed(%) Entropy(%)
St 30.01/ 11.16
o+ 2211 11.32
= 27.40 18.27
o 2201 13.86
St 14.50 10.86

Maxi. cooling

INVEST BZ 2t 450m
distance

CIFCHA X 2018 7€ YEHI RS
2 24H26.87C), £4H26.71), th428.2°C),
Reference air | CHZE(27.9°C), E3(28.3C).

temperature | AI2EX: 7|47 |82 (https://data.
kma.go.kr/climate/RankState/selectRank
StatisticsDivisionList.do)

CITLCHAS X[ 2018 7€ 012 =A X1
29 MQ| 20| k0|2 TA|GME o]

UHl effect | 37|15 2|0l(84F3.01°C, 242227, th+t
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yceo.users.earthengine.app/view/uhimap

Air blendin
_ 9 | INVEST 2% 142} 500-600m
distance
Area ol | ot Zots 2
interest
Land use | EX[0|Z AlLI2|R
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ova o’t)rans— USGS Earth Resources Observation &
l_) i Science CenterOi| A HIZHE( https: //early
piration

warning.usgs.gov/fews/product/460.

(E 5) AFHMX|E F ZIHCC index, Avetemp.)

x| CC Index Avetemp ()
= 051 2752
T 0.59 2939
oz 055 29.74
o 061 2906
= 0.62 27.38
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