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A Modeling of the LOS-based Development Permit Decision

: The Case of Sewage Treatment Facilities in Jeju Island, South Korea
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Abstract

In 2002, the Development Permit Regulation was implemented nationwide in accordance with the enactment of the
"National Territory Planning Act." It was widely expected that the so-called “Planning First, Then Development” principle
would successfully prevent urban sprawl. However, the Development Permit Regulation failed to meet expectations,
and the problems caused by uncontrolled development remain unresolved. Numerous amendments have been made
with additional enactments, including Development Impact Fees (DIF) and other growth control measures, to address
urban sprawl effectively; however, the amendments have failed to turn the tide. Jeju Island, one of Korea's most popular
tourist destinations, has experienced rapid urbanization as the number of visitors and immigrants from the mainland
has increased. Development permits have been issued in excess, despite the island sewage system's limited capacity.
Overpopulation raised the likelihood of sewage overflow, which could pollute the coasts and seawater around Jeju Island.
The purpose of this research is to develop a framework to estimate a sustainable number of development permits that
can be used to keep the regional sewage system’s level of service (LOS) under control. A time-series regression model is
built for each of Jeju island's eight sewage facilities to estimate the amount of sewage that will need to be administered in
the future. Then, a hypothesis test is conducted to determine the maximum sewage capacity and the maximum number
of development permits that can be granted. This research framework will enable Korean local governments to develop
an urban-growth management tool that will allow the maximum amount of new development to be decided based on the
sustainable LOS of a regional sewage facility.
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Figure 1. Gross area and number of buildings in monthly
building permit, Jeju Island

Source: Kim, S.H. (2019)
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BNE 37k81A] oIt T, 7RIS | 7 WA F
Fe BA - 2AE 232 e 2ol A4 4= ke Aol

4, 728 Bk AFA W82 TAERE S
A3, BEE A8 7|ARIT, 7)ol 8019 A9, 8
o 2y 52 ek, MENE M A4 9 175
o] Z3berh. ok, 7[NkA| el H3E, 298 B4 HigE &
UES, 7AIEE E7|RAEEE AR Este]
HEjshe Aol At Aot 53] AY/IAELS 28 o,
T89Z 2y 115 W E8 ¥ T AR AR diRt 4

26 =EAE, Ms6H M4E (2021)

& zefof SRtk Ao fagut e AnE 5 s
Zoltt,

V. 2ol
1. 712

fleh 22 TIPSR AR, Aol HABR A AR
o FE=7] f3lixe 710l AEFs7Iet HPMulArES
AAE FHES A =AYl HE5he ko] A= oof
g Ao}, & Folie 1 Es AUtk ol BoddEE
F3) Bolazt gt FEkrA ALY AN AFES o
&gz 71 & glok. Iy FAH R Y7t
Ao A woik APMulLpr s HESK: ARTE §
A AR Y87 FHE =&AL, oIS TAR AN
FH37HE BePshe Aol ApE Y Aolr). o|F% 7IHAld 9]
of8de LEA7IA] S RS B, S ALY
7HEE EE310, ol AR IS BEske
=2 Fojshs Zlo] 2 AolA Aldshs i Ee] a4 ol

A=Y 57182 7IWhA - 85go] Z3EA] o= 2| 73
MEFE ojuisie 5 3/MEEd =AY £/ 329+
ANEFS ofrjske 717w Aotk 7N A=E 3
Aste] kel 4= QAT sl G U 2] 2|40 B0
7|RkAd 9] =80k a1 AWIAE FESR: Bl 2
asity, oj] & gFolAe ML Fe =Edie=
A FAA FEL olgdEIA Bt ol BAH FE0] th
I 22 Aol 7] wigeldh. AA|, AuA HFol 7hssi,
A, NEPH7M8Fe BFH = AT 4 ok, AR, A
A 9 78 59 UE AEA ARt ot
AUzl HET 4 ok WA, Fol5ES ol8sto /e
Ye7HeEe B ES s =4 4 U

AR FEL o183t AEBAIEFE =&k ol
ol A= ) 7Hd 9 freleE 24, (WD) e 2Y 7
=, (&) Avele 4, @D oI5 R 7HE3, (@) s
7HF =& AR YU,

(7he 7HaAAE A AT 7S AAgetal o
FEE B oItk o7|M AR “HFRIS
7|9 G Rt A", 72 YRR ek 7NkAl g
FEG I 2ol ARTME 7|45k Rkl AldE
Fol 23t o] e A= ekl o7)A 7HaERLS
HEAARE MET 7IHA & 2oHR] Es Ashe
0| VA BHol7| wEoltt. foeE2 2879 A
7Vs/de W37 S8 B AAshs 2lo] AsIAIEE, 7IRH
o] 3] Tl ek $-3E st 5%= ARkt
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(WD FFseAAE £249% 23081 ‘¢89S 2F)
< 753 ol 2o wet 2y AE, By AE, 7
AR 75, By 35 Y HF5E o

(the =oAL AV g H4dshs ol TS
AA & Fsleeyr] 7| 2AG(MA), (18 T71EAE )Y =
BA% wt 20254, 20304, 2035912] Al 7HA] AluE] o &
FYY HLE "2A7IEAY, 9 T1EAE, 59 iR
7] &8}o] A8l H it

(Ehe (WDolA 7153 a5 2g Aol 538
HeE B2 4] () et FRa=e digt d&3 /M a4
FY5h= BAo, AFE FoSeE st d&gt, BE
2}, dlE77Hpredict interval)®] A%, HFRIE, o8-8
ZF, 43d Aed =&%c AL SHE I 2 W
FTEHS 1,9 YA 719hA A8 vl sty A 9] 7]
Z}ojiE gsh= Igoltt x = 7| EAE, Aol X
Azl BHYY Wpoln, AR TRl

L1,

2

ka,/1+xl; 'X)"x,, (1)

i

where, }’i is the predicted value of ¥, when the independent
variable X is an arbitrary value of the target year x,),

‘% — 18 the #-value when the degree of freedom is

n-k at significance level o,

o 1+x; (XX)™x, is the standard error of the

predicted value.

(Whe (@he] 7H84 Azl 7]1x81o], NaegLisizte] g
T, & /is9s) /e =Eshe Ioln), 2 mojAlgoA
£ B4 ga3ke 8l A8 AFER 210 desleioich
o|2H 7I/EFE AZYAAY FFA7E Ahdhe FAE A
ZE AU, s ERdwe) HEyslgat 7)u
AAd-gFol 2 ulo] A7t Afidhe 78 A5E 94
Hog 3}

2. TR0 28 7=

1) 28 ey

& ROl By AEe AYAES BE3 TaYES
FHE710] 2Rt AAE R SRR S o= HEESN
o, 7895 2E2 7|V B FFA A a9} A 22| =2
A 2%t A5 9 7HEAA, LA IE A 5

o 288 Acluz, AJRE AN, B74548%, 1=
EY7I71E QA E Zolok At ol T AR
23 ARYE T A0S RY SR Ausr). AARFY2 A
BARE BYRTE 67| Golstuy, Re] ZaaA ] 7]
Zsiaz ArldiSe] fElstal, FAA FE 7128t A4S
F ZoHE PAsE| 913t LA TS AFH o= AN
= U, HhHo|| AA ERF2 M 7He] ARAAE 2F )|
ol§1L, o5713t0] A713HE 7% A} A E 7|5
=310, #2015 2P} mEE AL 9olshy] ofHot.

2) BYHS 1Y U 7|=XIR A=

F29E 2yo] MeTAL A3 Yao) 7123l o]Fo]
ok, Aol By A4S Fashs Ao] Pk oAy,
T A AL a0]E nFS FE3 ARE 2] ofF
e, ofef| 7] 2A8, &) AgstH gt eAlAd 2a) 4
o] vkl Al A0S sty adE Byl W
g PR3

712A18, 2 3EHR U AR A A ES
FA817] Yl ek 209 G 7|2AZCRA, A
Blof) Fat HA9] A Aol 7|1EA 2, o= §IEA] AFst
o] ZEEE, AT AY 19 Al esF A
A9 AZsiraFog FRED A 19 g esF e doy
Wit L5FE AFE st AR A 02N, e AlEQl
Fo| eqfiE, IR, Aoy, WFesTHARE A4
A)), 23 7ef vijprgo e FAE A2 AlEdleg
S Y= TS AR HFE aejste] APgsit,

A 19 A oF 1} SR AZslpie] Agabgo sy
g, 3kt AGRIT, Ty, 38T, 1YL A
T3steA A oS Byo) g Add 4 9le Ao
o}, Q714 A e] EAdS aEsh, WPe4The A Rk
8k, IS AT 4= ot AlFEs T A iy
HEZ 9] vjgo] w1, Aol WA Qo TR 1]
o] njulalz] ook, 0|9t 22 FAUPUES TEAZ|EA
g9 Aol &3, Bl AZQIAE A, B
48k AT, 8 e R o] Hthad
w5 AQ)), olofl 7|23l (& 1) o] W4 AU

(E 1S Fashd, TEUFE FYskedold, ol 333t
SR FAskee] 4L gt d9E ‘m’/Y, ARt
A W= 2010 19 129506 20189 12€ 31971A]o|Tt, A|ZE
H= Fholn, d9y] ARE FY FAS F3le] FaY=
Bigaict, Fd e 3t gAY AEtdS St
o] AlFe Aoz A%t

EQHs AT, ARATE, st 34 AE, de9
7HE 718190}, 7hieE A sl o, e
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Table 1. Configuration of model variables

Type Name Unit Note
The average daily sewage
E:r?:glgem Sewage m® inflow in public sewage
treatment facilities
Registered resident
Pop persons oopulation
s Daily average of
Vilz  persens population inflow
Precipitation on Jeju
Independent Ppt LAl island
iabl .
variables Dummy variables to
s01~s04 - reflect seasonal
characteristics
Dummy variables to
y10~y18 - reflect the characteristics

of each year

Source: Kim, S.H. (2019)

A, FFskrA YA A8 Wt 5 YANSE FA
817] $18f =A%t

ARTe AT JY Qteln, FUEEQTe oug,
FAMAR FRSERJNTEY FARZ T30, Aol &
£, AT 9= 2009 1295 20199 19714, AJzb
e Ztelrt, ol & 49 ARIHS e FIto|BE, §50]
YabE ol83te] AT AN E FHo & 7530

AT AR e Ao 2ok 1y AlF
AFE A AT Ame WAHA Aok ofo Y HEdl
Tol 8 Yulsh: WS AR digHss 28313
o, 499 W= AR RE AFSEARE SRR
TSR, AR ] el 2, AZHA M9 20109 18 198
H 20184 12¢ 31971, ARRIRS e Fo2A, day] A&
9] F7t & F5t] FHHR 7RSSt

g 7138 =771 olHAIH o S8 A4S
(Automated Surface Observing System, ASOS)} 714
#=A](Automatic Weather System, AWS)e] o 714
HE #4510 £ g oR 531 AR ©ele
‘mm’, AIZH M= 20109 19 1955 20189 129 3147}
A, A7l g7tolt), A4S AR @) SN 5
Yel= Amo|Bg, FFstrA A AHFoR AYs}]
offitt. ol FFsleA YA AE Ay V[ 4 1S
Al YRR Agel, i Bl 7P 7R AYF
Aol i A FH, 2 Aol &3 7|AASH| 9 Ft Hot e
T T8,

ARL &, o5, 7F, ALS Yuisk= 47 7PEs= AlEst
g}, ZF AEERE 370 717HS iR, B2 3, 4, 59,
4526, 7, 8%, 7F29, 10, 1€, A2 12, 1, 292 Wi
a3t

28 "SEAE, Ms6d ®Mas (2021)

e SR AH| 5 A=Y RHSE SAE] A8
20105978 2018'A71A] & 871 7Ha== MlE5HT

AEEZFE FEdrA AL S TE s WskE
FAIBIALAL #7452018) Tl FALE HaLsto] A 355t
A ALY A ST S HAHE 7R 7R ST,

3) +0lE 2E 75

GE 29 7148 AEA 23 7124 5718 Ut HL A<
Tot Y= Fro] Zpolct, T 4] Gl YA A
Qe A stock)ol L HEAL AFATFY ni7fdr2A F
Fflow)ol =22 2F 2] s 4o o8 art it

(B 3)& H2 ABTAE £ AREA] Bloj& A
(Pearson Correlation Coefficient, PCC)E ©]-83l%tt, HE
SHYso] dig F5Hs A= A5AT 0.8925, Y=
0.7657, “L2]3L 75 0.23380|9, E= SHES7 f2lsto]
o4 E 2o 2 7FsAo] ¥ AR Almdr), 2y
AalTet W o] AAla= 0.8579019 f-2lskgltt, ol
T ¥ FAES AER 2, 440 gl 2oE Uy
o, ol= AEAS7E frosiH =2 2 A< ol 20109
2018\ Aolofl A= o]FBFH WFEFo| FAlol A=
7] wjEoln QA 2 Kyl o) 7| gjRo|ct,

A AE olFol= A RYS AEs] 8, By
£ GARCR 233131 en, (GE4)+= ol& BT Aol

7|H 2% (Baseline model)S H7F UEjEA] oot HH
(cons)}& F4W40] Bt 2 176,115, 7m’°| L B AS:
£ AEER] ggkon, B AL 22 HRoot Mean Square
Error, RMSE)+ 28,142.00] 91t}

23 1(Model 1):& A1, WA, Z4egat 22 7129

Table 2. Descriptive statistics

Var. Unit Obs.
Sewage m® 468

Mean Std.Dev. Min. Max.
176116 28142 113,734 256,997

Pop Persons 468 607,768 32969 562677 667411

Visit Persons 468 32704 8946 12042 55166

Ppt mm 468 7.0 9.4 0.0 67.3

Source: Kim, S.H. (2019)

Table 3. Pearson'’s correlation

Sewage Pop Visit Ppt

Sewage 1.0000

Pop 08925  1.0000

Visit 0.7657*  0.7756*  1.0000

Ppt 02338 -00356 -0.0123  1.0000

Note: ¢ statistics in parentheses "p0.10, *p0.05, *p0.01
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Table 4. Regression model comparison

Parameter Unit Baseline Model Model 1 Model 2 Model 3 Model 4
Pop persons 0.655%** 0.699%** 0.709%** 0.768***
Visit persons 0.548%** 0.304%* 0.500%** 0.197**
Ppt mm 79237+ 669.8%* 763.57%% 618.9%*
s02 m? 11878.0%* 12462.0%*
s03 m’ 4702.2* 4676.77*
y12 m? 8139.2%** 8795.0%+*
y14 m? 3569.7%
y15 m? 4066.4%* 5773.6%*
y17 m? -5787.8%+* -5668.3***
Cons m? 176115.7%* -245213.6"** -267688.3"* -277017.0%** -307308.6"**
N - 468 468 468 468 468

R? - 0.000 0.879 0.905 0.892 0.927
adj. R* - 0.000 0.879 0.904 0.891 0.919

F - 0 1127.1 880.6 635.0 591.3
df-m - 0 3 B 6 g

df_r - 467 464 462 467 458
aic - 10918.5 9934.8 9826.7 9888.6 9750.0
bic - 109226 9951.4 9851.6 9917.6 97915
Mean VIF - - 2.01 1.78 1.68 1.60
Skewness - 0.1847 0.2495 0.1966 0.2576 0.2192
Kurtosis - 2.3596 3.0309 2.9363 3.5186 3.2614
w - 0.00001 0.05882 0.21434 0.00320 0.29045
ADF lag (0) - 0.0016 0.0000 0.0000 0.0000 0.0000
ADF lag (1) 2 0.0447 0.0000 0.0000 0.0000 0.0000
ADF lag (13) - 04010 0.0000 0.0001 0.0000 0.0000
ADF lag (26) - 0.6968 0.0034 0.02562 0.0000 0.0000
ADF lag (52) - 0.9799 0.2879 0.1487 0.1162 0.0290

Note: t statistics in parentheses "p0.10, *p0.05, *p0.01, **p0.001
Source: Kim, SH. (2019)
FE dEsta, HeAEiS 85 Aujor}, HMpAE = §
ol4=Za} BAMEAFA|S(Variance Inflation Factor, VIF)S 21
e, 2e w7t AYEUT 29 19 2345 0.87939]
o, Bt Al 22k 714 R g ol ]3] 18,334.8 3T
2% 2(Model 2= 7128iso] 7P 3 A-E 371 43t
3, WA EE H8]t daleld, By 204 frolrES 5
5P Z5te] 7hiS 7he-H) B(s01)2 AH2(s04)0] B=E A,
23 29 ZFATE 0.9050, Bt AES 2= 7ARF R
19,422.6 Z28k%cth, 29 2004 FEE L2 A" et 7hd
T7F F7FERA WA e A7 gacke A
olt}. o= AME k= 757t 7188 7kl Al Aol
A3 HeES 4R QAR Yees siAen. 94 4471
oF Aupdo] 3 Edsh= o5(s02)-> BAAI Bl3f sk

& Bto] 11,878.0m’, & A971%] 7h&(s03)2 4,702.2m T
w2 e 7159

23 3(Model 3)2 7|80} @7 74 5 AT g WAl
gyjog Awgt Avolct, 7249l Ak 7P
(y12), 20154(y15), 18] 2017A(y17)0] AlEEIt 2§ 39|
ARAIE0.8921, Bt ARERE L2K= 714 B3ollA] 18,8363 2
Adte], 13 1Hoks A E Lo 2 20) vl X|A] Rttt

23 4(Model 41 ZE 7| 2¥S0} 7RSS wipgyo
2 A4 2935 Fdujort, 2y 4ol 7€} tlEe] 7}
B 7k 618(s02)), 7h(s03), 2012A(y12), 20149 (y12),
2015¥(y15), 20179(y17)0] F2l3t Wez AE=I) 7pHs
AHAIE S8, ARLS 29 29 FYHS7L s, A
Tt B 304 20149 (y14)0] 71 Y] 71ERF T FAH

ofy
=)
=
(]
[
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3 Z23kE Bt =¥ 49] 2AAl5= 0.92080] 1, 7| A 2}
HHAEE AR 20,142.2 THE] Ajo]E B, B} 3o B]3f
7P S8t A5 71531300 BE 4olA = 7hiEs e §
A WeAat 4432 3AA7 g4astf, ol AldHs=
ol 52 W), A, 7RE deel o & 29 TS
di4lste] Agstal, Ae¥eE 20159 WE2A(Middle East
Respiratory Syndrome, MERS) A, 2017@ ‘AL=(THAAD)
Aol 22 S FslaA, Wed E= A5 T 4
3 ARSI HgE YR diAsL ] iEe® Bl

FAEFP L et S THH R HESt AW
o, 23452 2P HE S Uehl= 2345, AIC(Akaike's
Information Criterion) 2 BIC(Baycsian Information Cri-
terion)& BT ZAZ A% RYPHIAE AR ® sRA
A, 584, 293 FFA4E Usile TR A2 R, AAET
=, &9 AA(unit root test), TAMIRAIE, A(Kernel)
HEE SHEIE P-P plot, Q-Q plot, AHE 93 HA
(Shapiro-Wilk test), 12|31 9= 3 M=ol LA} HES}
o}, ojZo] (& 4] RPEZ N RPET A1}, 2F 45 AR
Foz AEd 4= gl 37412 o 4 2)2F At

y==307308.6+0.768x,+0.197x,+618 9x, @
+12462.0D, +4676.7D, +8795.0D,
+3569.7D,+5773.6D, = 5668.3D;,

where, x, is the resident population (pop),
X, 1s the inflow population (visit),
X, is the precipitation (ppt),
D, is the summer (s02) among the season dummies,
D, is the fall (s03) among the season dummies,
D; is the year 2012 (y12) among the year dummies,
D, is the year 2014 (y14) among the year dummies,
Dy is the year 2015 (y15) among the year dummies,
Dy is the year 2017 (yv17) among the year dummies.

ARy 52 2744 0.9210, AIC 9,750.0, BIC 9,791.52
A, (& 4 23 7124 7P 95351,

Ao AL (D) AR % TRAM, (W) 594,
(th B4 AR o2 A3t

‘7D A%4 9 FEAMYS AR AR EE 0|85t HES}
gk, (¥ & Hushd = A FHoR +20,000004]
20,000 Ato]9] SE7be] HEShH A AR S H
o] HollA HARP L AFPPat FEAMS WS/

) S-AL BAa3Alse 9l A3 o AESIGI
1 A3 <R 59 Zo] HHuFe] EAEAAS Htghe 1.60

30 ==, M6 Mas (2021)

o] AItellA] 3,172 7H Edth BE WS EAAAS
7} 58 |A genE HFEFP L EHPAYS TS o=
woEd, 3, J2 A= ADF(Augmented Dick-
ey-Fuller) F%& #8310tk ADF A% 23, AlZHlag)
0, 1G= &), 13627 29, 26(817] D)2 & 1%, AR+
52(A SeIAE FoleE 5%0lA AR7HEE 71248 4= 9l
B2 d9lZo] EAEHA g 2 os EAEUTHCE 6)). 100

40000

20000

Residuals

200000 250000

Linear prediction

150000

Figure 2. Scatter plot of residuals
Source: Kim, S.H. (2019)

Table 5. VIF of each variable

Variable VIF 1/NVIF
Pop 317 0.315710
Visit 297 0.337019
y17 1.32 0.755324
s02 1.32 0.756923
s03 1.16 0.862372
y12 115 0.868687
y15 1.13 0.884094
y14 1.11 0.899263
ppt 1.09 0.915949

Mean VIF 1.60 =

Source: Kim, S.H. (2019)

Table 6. The result of the ADF test

Lag Test  1%critical 5% critlaical 10% critical
statistic value value value
0 -12335 -3.443 -2.871 -2.570
1 -9.875 -3.443 -2.871 -2.570
Z() 13 -6705 -3.444 -2.872 -2.670
26 -5279 -3.445 -2.872 -2.570
52  -3.068 -3.447 -2.873 -2.570

Note: MacKinnon approximate p-value for Z(t)=0.0000
Source: Kim, S.H. (2019)
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w} XA ng o] A= A A Gols SY4 78S S58,

(o) A AAEEE AESR= A2 T AR TAE
£ B85l A3 o ARSI AREEE Ad EX
=, E5EEE P-P plot, 121 Q-Q plot& 431, A4F
ABE A= D A= A A2 93 AAHE 28530,

o] AY BEE((CH 3a))9 = BEE((TE 3by), 21
g3 P=P plot((TH 3¢)3 Q-Q plot({1H 3d))& ZAREE
ZH AFEEYUS Eyitt AY EELol b ERE L AR
F7} HFE RS} FARRRE Holw, P-P plotit Q-Q plotZ o
Zakat T55ke] SE B E H3Eghe] diH= 244k
AR Bk, of Wt HA YL S FEIE= AL
2 skt

BHE (& 7)3 2], AHuFPol g U HE AR 43 3

Table 7. The result of Skewness, Kurtosis, and Shapiro-Wilk's W

Variable  Obs. w v z Prob. z
Residual 468 0.996 1.259 0.552 0.291
Skewness 0.219 Kurtosis 3.261
0 Kemel density estimate
—i{)lﬁ[)t] -2 GIDGD lll 2 t](i Li]1] 4Dér[)ﬂ

Residuals

— kKernel density estimate
Mormal density

kenel = epanecnikoy . bandwidth = 2 0e+03

(a) Kernel density estimate of residuals

075 1.00

Mommal Flires dd-mjfs]
050

25

a

ooo

0.00 0.25 0.50 0.75 1.00
Empirical P[] = i#{N+1)

(c) P-P plot of residuals

AT wE et A 2P B FAA A eRE
AES) Hokth 1 Ail, =t 0.2192, HEs 3.2614, W=
0.99600] We] felhE-2 0.2905¢018itt, o] A= vpgoz
HARFO| A= AFEES UEY, HFHRFYL YFAE F
3= A o2 wdd 4= Ui

3. AlLE|2E 7HEEd | ZaEY

1) ALzl 74

£ oAyl o] A = TEAZ|EA S, 3} 7] 8 A 1Y, 9] &
FAE 7)23ke] 202549, 2030, 203592 Al Zx A= o
g egog skt

Aue| e mgias TeA7|EAY, AYARE 2stE,
75 Has TAFEEAR R 7|3 Hs AGEAALE
3 A HeE A 7Pia] Has AE3oict o)l wek
BOAY Ao WS (E 8} 7ol el (pop),
WEA(visit), 725 ppt), A (season)’, “BH(cons)2&
T o714 E718 e B mojAlgle] dae Egde

7 -
o
-
E',’_ |
=T
=
5
(&
E i
g
o | s : - ;
-20000 ] 20000 40000
Residuals
(b) Frequency distribution of residuals
8
=
=
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Reslduals
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(d) Q-Q plot of residuals

Figure 3. Normal probability plots of residuals

Source: Kim, SH. (2019)
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Table 8. Configuration of the model variables by the three

target year scenarios

Variable  Unit SRV

2025 2030 2035
Pop persons 800,000 820,000 840,000
Visit persons 49213 52,165 55118
Ppt"” mm 6.03 5.22
Season”  m? 42847
Cons? m? -307,309

Note: 1) The precipitation was calculated by dividing the annual precipita-
tion by 365 days.
2) The "Jeju Special Self-Governing Province Climate Change Fore-
cast Analysis Report” was referred to.
3) The average values of the season dummies were applied.

of ghio] efslug  myPuwie= AR ghS AT A, AF
< Y= 7HEa] 5601)), "o802), 7Hs03), A2(s04)
< H+g Fsto] AH(season) 7HETE ISt Qg A,
J2|3 A 7PHgE A5l 2-83517] ol A2l Holtt,

(& 8)9 ERAL A 2of T2 B ikt A
Ae o33 2t

AA, A5 20259 80%F 8, 2030\ 827F B, 20354 84%F
FE sy, ol TEAVIEAE, S FRA=Y AT
oA, E4, W= 20259 49,2139, 2030 52,165%],
20304 55,1189 g, TAE VIEAE, 9] ERAEE
Wgolt), gk, WFAS, & AFAAE FHARLS o]
B3] Yo g SRAgH kg A-BIoITt o)7)14 BHARY
2 TR AE, o A85 2H5.08%9)S 83t Aok, AlA,
ArFE TTE 4F 4R Wro] AR QBF T
S 24 202593 20302 6.03mm, 203592 5.22mmE ¢
&ttt ol 7147(2018)2 TAlFEEAA E 7|3t AR
MM, 8 g Aot TAFEEAAE 7|t AR A,
= fHE%‘-E@E(Representative Concentration Pathways,
RCP) Alu]eof M 7|53} EA A4S F3et B ol
o7|Me 2A7EE AERH0) A3 AEE: dEFEHE
A2, RCP4.58 ARt WA, AE2 &, 9E, 7k,
AL 7P 3he] Bk Fote] 4,284.7m’ 8 Uk

2) o5 ¥ 7p4Ed

TEAFEA YA 2ol Wt AlveEled JMAEA Ak
G 82| RYPHLE (4] ol Y3t (i 9yt o] 431l
ch, 210 WE FYEkr &S 2025 325,047.4m°, 20304
340,996.0m°, 12|11 20354 356,443.9m’|H, f-ol¢E, EE
SAE T ST AR ERAE £0F 341,900.8m’,
358,045.9m’, 373,706.5m’0|t}, ol SEAE FoF A4

32 "SEAE, Ms6d ®Mas (2021)

Table 9. The result of individual prediction

Target years
Items
2025 2030 2035

Predicted value (m?) 325047 340996 356444
Significance level 0.05 0.05 0.05
Standard error (m?) 8,575 8,675 8,784
Upper limit of prediction
interval (a, m?) 341,901 358,046 373,707
Peak load”
(a=ax1.25, M) 427376 447557 467,133

i
gf:‘?‘?)“”"t“re capacity’ 408000 428000 433000
Spare capacity i i
(c=b-a’,m) 624 19,557 34,133

Note: 1) The daily peak factor of 1.25 is applied.
2) The *Master Plan of Sewerage Maintenance in Jeju Special
Self-Governing Province Metropolitan” was referred to.

5] vl3f B2 Aoy, HFE 3R] g2 Zlolt, ol
HEA] 7NN A 85F ololig HESL] 8, HFRoleks
St gt T718AE, 9 HERAE 1.258 Fote] 3t
Aok HEEslF AP A= 202549 427,376.0m°, 20309
447,557.4m’, 20354 467.133. 1m’0|th, 7|HIA| A o] HEH
slgE Yod ARIMde] 7|ZE gigride] eEHnR
7|RkA[d85fo] 23hE Aolehs BAA 20| 7Fs3lt, of
S8 202549 624.0m°, 20309 -19,557.4m’, 203549
-34,133. 1m’2 A E 3, o) FF3keA Al e] g3t 4
a7t 2}z 71 EAE 1 TeA7|EA Y, 9] &l ulet HEg
ohal kS u, 0,052] foj5Eol diste] HRAE 202580
7|RkA[ A gFo] EBPE|R] gront 20302} 2035 o= 23}
o, E3}RS 19,557m oA 34,133m’E A5 AYL 9|3t
t}. o] ujdel WA8}7] Ysirs 7 IR 7S 7] gt
TFreAEAA S B FFENAERE E0l7] fg AE
T sFFRA S EEEoF & Ao, o714 A= ZPEIEst
£ 7S o83l NIRBHB7HE Adtehs Yoz AEd
4= Qick

3) el I8 =5

F| 5§} 9157 B 10)3} o] A

& o &3te] APgsiglct. AT By U9l A
Z(m’) o2 Ao T uf, 71 st A8 4 e
o},

L9 ol g3t Hsl- gL % WL A
AL (7)) FAF A, () ‘T8 dsE A9 A4,
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Table 10. The calculation of development permit capacity

Target years

Items

2025 2030 2035
Registered resident
population” 667,411
(a, persons)
Gross area of
residential buildings? 22,644,851
(6. m%)
Average housing
space per capita 33.94
(c=b/a, m")
Capacity for registered
resident population” 800649 799635 804457
(d, persons)

Maximum allowable
development capacity 27174494 27,140,078 27,303,739
(e=dxc,m?)

Development permit
capacity
(f=e-b,m?)
Note: 1) The baseline resident population is of 2018.
2) MOLIT, 2018. “The Statistics Data on the Status of Buildings.
3) It is equal to the registered resident population that makes the
spare capacity zero.

4529642 4495227 4658888

ot Z+ Aaks Ashd o3 2o 7he AZAIAE018¥)S
AFATE AR (e AZAEY 48 ASFE AH3
& AAIBR= ol of7] M ARES S FAL0 R 3
1, FiARE FEIFEQ018)9] TAZE A% FA,E E
2319}, (he F44 A58 AUAS AFALR o] 7
A9 FHHFLUEE A= Fgolnt, (B AU+
F4EE P PR, o= HEEslg 7|9 gk
Zolri=, & ol 80| Om’o] Hi= ASlTe] ghat ), o
df o2 A st (mhE Q1T 8oz A
RS ok Aol A SNEEe o f-8Fo
0m’® "Rto] E]2] QF=E 3K= Ao ko] ng AT =8
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HAETA] 3712 WA/ Pe WA ou|sh= L¢3 7}
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E 712 /W15 782 oF 49 54 Whm’olA] A=, (=
A712AE, AR EE AR S718HT ol T71EA R
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