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Regional Development Attractiveness Measurement Considering the
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ABSTRACT : Recently, the relevance of the Air Quality Index considering major factors related to the air environment and the local
economy and community was analyzed in abraod. In Korea, a comprehensive air-quality index has been proposed. In this study, the
comprehensive air-quality index and the index that can integrate Gross Domestic Product per capita were summarized as regional
attractiveness. As a result of the analysis, Ulsan, Chungnam, Seoul, Chungbuk, and Jeonnam had the highest Gross domestic product
per capita, and Jeju, Gyeongnam, and Gyeongbuk had the best Comprehensive air-quality index, and Ulsan had the highest
attractiveness. As a result of the correlation analysis, it was found that there was no correlation between the two variables, Gross
domestic product per capita and Comprehensive air-quality index, because various factors such as topographical characteristics,
hazardous substances, and local government’s efforts were not taken into account. As a result of sensitivity analysis, Ulsan had the
highest sensitivity and variance for Gross domestic product per capita and Comprehensive air-quality index. As for the relative ratio
of attractiveness between regions, Ulsan’s attractiveness was 2.95 times that of Daegu’s, indicating a large difference between regions.
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9 ol 2AHL Atk 7 Ale B 9l AUuE,
AESE PHT W AFAAMES BAST Itk
(Park et al. 2021). T=A|R|ES] AL 7]&9] Aj7fEo] A
A2 Qe A yAoldolt B4 £l 2L
ot BAIE otk Al AW b, B84, B3

d 5= TEHLE 1T ZAAFEEAo] g
3 Uch(Hwang et al., 2019; Ahn et al., 2011).

2T ZAY AT S ART o QlEeTE,
Az G2 42 AAH aQlo] ¢4 1HHLt FHL
A WA, A Ho, FsAE/E} 5 &8l gt
IHE Q5 (Kang et al., 2020). &3 29 5 Ho,
SsteAEAA, AA7IEE, cEEESTY, AR
AR, Adsd 5 F92 SH4L & Ue 4= 1F
3 Qe 715 wstof whet 7| dE o] e o]
3L AU (Oh et al., 2020) OFAZFA] A7 AR A
37183} o] AQAA| o E4of Higt 18 RSsitt
(Kim et al., 2020).

| sfeollA= HIAHA|, ZuAHA], dAksle4, @
&, oS4, ofAEA FHIZIEEC] BEE 8 8
A5 1835 718 A4(AQI, Air Quality Index)E 7REs}
of AQ73A, AQAtE] Fke] TALS EASIT =Y
o= E3 7134 X4=(CAI, Comprehensive Air-quality
Index, ©]5} C)7} Aet=H} QUth(Kim et al., 1998; Milan
et al., 2021).
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Table 1. Variables Required for Index Calculation

1. S [2tEX|

SEN7BAFCr= "= SHEITF(EPA,
Environmental Protection Agency)ollA] AMESF Q= tfj7]
SHAHAQNE HIFOE 7| Aol wat Algol
A A 9F 2 AFed F=E 1223 7]l
et w2 ol mIA|HZ|, ZR|AHXA], ofA7EA, o]
A4, o= daglElAo] digt BRE £75}]
Table 19] ¥} AF= 4] (1)o] sl A4t Erh(Ho et
al., 2006).

QZ%X(CP_BPLO)JFILO M

Where:

- Ip = Air Index Score of the Target Pollutant,

- Cp = Concentration of Target Pollutants in the Atmosphere,

- BPp = Contamination of the Target Pollutant, Minimum
Contamination of the Section,

- BPy = Contamination of Target Pollutants Maximum
Contamination of the Section,

- BPlo = I1o = Index value Corresponding to BPy;

(maximum interval index value),

o719 71 AdEdEE FSEHWIRBAGTE 4HEotH
M w2 ASE SEWIEBAS gor &8s, 0
olA 5007119 A& e %, ‘HE, U, weu
B 44ARZ o] Fprt A-dSE di71dETE A4
o+o. o EFHATH(Son et al., 2008).

2 AN AREE FEH7ISEARY] JHE

0l

Index Good Normal Bad Very Bad
Seore Value ILO 0 51 101 251
IHI 50 100 250 500
Concentration BPLO BPHI BPLO BPHI BPLO BPHI BPLO BPHI
SO2 (ppm) 0 0.02 0.021 0.05 0.051 0.15 0.151 1
CO (ppm) 0 2 2.1 9 9.1 15 15.1 50
O3 (ppm) 0 0.03 0.031 0.09 0.091 0.15 0.151 0.6
NO2 (ppm) 0 0.03 0.031 0.06 0.061 0.2 0.201 2
PMI10 (ug/m3) 0 30 31 80 81 150 151 600
PM2.5 (ug/m3) 0 15 16 35 36 75 76 500
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S o e 1%, 2k A8, 59 Aua
AES7HE 9o BAE AL HEE] EAIS Ha
7l edEdS TAAA d71ed, 2 59 SA=E o
/\] =zog o]Ea.‘:_ 01;7]- /lﬂﬂl:]—

olE ZtdoHA HAWEY 1907 FHIFYHG) <=0
d7led9e S7H7IAL ti71ed Hko] met lFols
o] WHFOE Ade] RS 1T %HF"—*"*}(G)F%
SEA7ISEAFO= Rl o lom EARY
W EE A5t H|wE 4 T} Milan(2021)2 101‘:1'
FUHSBHGT 7B AFOF &8st e
£ Tk Wi o 4 @9k 2ol AAskALh(Milan
Trifkovi'c et al., 2021).

_ GDPlc _ G
A= CAI — C @

Where:

- A : Attractiveness
- GDP/c(G) :
- CAI(C) : Comprehensive Air-quality Index

Gross Domestic Product per Person

Milan(2021)2 ZAJo] 4F31 412 ARFEo] 3o
2 Q3 =&FE S A4t Jon AlFES] &
go] e Aol digt Rl éi‘?ﬂ:% sk ZA19] 1
AF AUHZTFLIHGO] =255 Qlmeyt & F5Eo
AL O] Ho] Eil Aot E ] 71947} Fopittal 7t
=

EYHE9 HEe] &
= A 3 Zol 1R=g

o] WES @7 99 o
i,

ﬂllﬂl mﬁl

r°1'

aa=[Hadli|4ad 0

oI S . [ Aol ARL9S
WEBE 2 BRI aAel Hael T uﬂaEA
27hee the 4 @t 2ol Tttt

o ®)

G ) 2020 ©6)

Milan2021)2 1919 FUEHHG)T S/ 1844
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AGDP/c=0.1 x GDP/c (M
ACAI = 0.1 x ACI ®)
oGDP/c = 0.01 x GDP/c )
oCAI = 0.01 x CAI (10)
ek AlerE o A (DY Zo] AFEHE miYg=
of met & ZAIXHS Blas] &5 Qltk
A

%= 4 (11)
Where:

Q;; . Ratio of Attractiveness of i and j in Two Urban
Areas (Relative Attractiveness Coefficient)

Al : Attractiveness of i-Region

Aj : Attractiveness of j-Region

eel= 4 F8 EARD Mg, FAb HiT A, B
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Table 2. Degree of Economic Attractiveness of Urban Areas in 2019 year

City GDP/c($) S02 Co 03 NO2 PM10 PM2.5 A
Ulsan 65,112 13 13 51 33 57 61 1067
Jeonnam 43,402 9 13 52 15 53 59 736
Chungnam 51,874 10 13 52 2 62 74 701
Gyeongbuk 40,082 9 10 52 18 55 59 679
Seoul 45,118 10 13 2 47 62 74 610
Gyeongnam 34,040 8 10 51 23 56 56 608
Gangwon 32,192 6 10 52 17 56 61 528
Chungbuk 42,704 8 10 47 27 63 82 521
Jeju 30,792 6 8 62 17 56 59 497
Gyeonggi 36,064 9 13 45 38 65 74 487
Sejong 35,802 8 13 47 32 64 77 465
Incheon 30,584 13 13 47 40 63 69 443
Daejueon 28,561 5 10 42 32 62 66 433
Busan 27,577 13 10 50 32 56 64 431
Gwangju 27,799 8 10 50 30 62 69 403
Jeonbuk 28,835 8 10 53 17 62 74 390
Daegu 23,883 8 13 48 32 59 66 362

1919 =S4t 48 24k 3, AL Ad, & AlF, FAE g9, O, F5F, 0, AR, A7), AL S

=] =] =
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Figure 1. GDP/c, CAI and Attractiveness in map
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Figure 2. GDP/c, Attractiveness of region, and CAI
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Table 3. Results of Sensitivity Analysis

ACI
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City GDP/c($) CAI A LN LING oa
Ulsan 65,112 61 1067 107 1.75 15
Jeonnam 43,402 59 701 70 0.95 10
Chungnam 51,874 74 610 61 0.82 9
Gyeongbuk 40,082 59 736 74 1.25 10
Seoul 45,118 74 521 52 0.64 7
Gyeongnam 34,040 56 679 68 1.15 10
Gangwon 32,192 61 487 49 0.66 7
Chungbuk 42,704 82 465 46 0.60 7
Jeju 30,792 62 608 61 1.09 9
Gyeonggi 36,064 74 528 53 0.87 7
Sejong 35,802 77 497 50 0.80 7
Incheon 30,584 69 443 44 0.64 6
Daejueon 28,561 66 390 39 0.53 6
Busan 27,577 64 433 43 0.66 6
Gwangju 27,799 69 403 40 0.58 6
Jeonbuk 28,835 74 431 43 0.67 6
Daegu 23,883 66 362 36 0.55 5
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Table 4. Table of Relative Ratio of Attractiveness of Urban Areas

City GDP/c($) | CAI A aj | aj | aj | aj | asj | ag | a7 | ag) | a9 | awgj | Anj | g | aizj | agj | aisj | aig | a7
Seoul 45,118 74 610 | 1.00
Busan 27,577 64 431 [0.71(1.00
Daegu 23,883 66 362 |0.59]0.84|1.00
Incheon 30,584 69 443 10.73]1.03|1.22| 1.00
Gwangju 27,799 69 403 [0.66(0.94(1.11{0.91|1.00
Dacejueon 28,561 66 433 |0.71]1.00|1.20{0.98|1.07| 1.00
Ulsan 65,112 61 1067 |1.75/2.48|2.95(2.41|2.65|2.47|1.00
Sejong 35,802 71 465 [0.76(1.08|1.28(1.05[1.15|1.07|0.44|1.00
Gyeonggi 36,064 74 487 10.80]1.13|1.35|1.10{1.21| 1.13] 0.46| 1.05| 1.00
Gangwon 32,192 61 528 [0.87(1.22|1.46]1.19|1.31|1.22(/0.49| 1.14| 1.08 | 1.00
Chungbuk 42,704 82 521 |0.85|1.21|1.44|1.17| 1.29| 1.20| 0.49| 1.12| 1.07| 0.99| 1.00
Chungnam 51,874 74 701 | 1.15[1.63| 1.94]1.58|1.74|1.62(0.66| 1.51|1.44|1.33| 1.35| 1.00
Jeonbuk 28,835 74 390 |0.64/0.90|1.08|0.88]0.97|0.90|0.37(0.84|0.80|0.74| 0.75| 0.56 | 1.00
Jeonnam 43,402 59 736 |1.21]1.712.03|1.66|1.83|1.70/0.69| 1.58| 1.51| 1.39| 1.41| 1.05| 1.89| 1.00
Gyeongbuk 40,082 59 679 | 1.11]1.58|1.88|1.53(1.69|1.57|0.64|1.46|1.39]1.29|1.30|/0.97|1.74|0.92| 1.00
Gyeongnam 34,040 56 608 |1.00]1.41|1.68|1.37|1.51|1.40|/0.57|1.31|1.25]1.15|1.17|0.87|1.56|0.83]0.89| 1.00
Jeju 30,792 62 497 (0.81|1.15(1.37|1.12|1.23|1.15/0.47(1.07|1.02|0.94|0.95|0.71 | 1.27|0.68| 0.73 | 0.82 1.00
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Figure 3. Clustering of region
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