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Study on Spatial Change of Urban Forest Considering
Definition of Urban Area in South Korea

Doo-Ahn KWAK'* - So-Hee PARK!'

e TEAE 59 24 9 B #d WE) o 97kl AdFds A
Fom AgefHa glov, AnkASl i omMel Al W EAsh: w9 daks
2 Aol mAlEE A el EAlehs At T or qtAsiglon, =
A7) f1% Al e AlQkskar el mhE AR WA MskE Rejsiith W
1919 2], WHOeIA Aljket FAAZRE EAleel] A 7Fsd 2] (300m), AHd
Pl 7H AU e s st Zh Aluelec] whel mAee] A B2E A S
EGEANE =AY o Hel B dAshs RS EAle AR
FAlg WA oF 183ttha, 1919 F=AIE WA oF 386m'E FAHIY F WA
A o] Hel# AAREE 300m oW AR gpAstaL s A
of EAsk: & EAECR 1T A9, BAE WA oF 192%tha, 1917
05m'% FAEG. Al WAR WEFS A S5 497 W FEANE 24
Aot Axjehs ARFAMAE B AR AT B, EAs w2 oF
= WA oF 230mE EAHST ol WAR TS G 55 AT
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A AF, EAE WA oF 120%ha, 109 BAlE WA oF 256mE EAH ¥ =
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The definition of urban forest is described as all forest and trees except the Natural
Parks throughout whole territory in Urban Forest Act. But the concept of urban forest
in the law differs from general awareness by Korean citizen and from definitions of
other countries. For discussing such differences of urban forest definition, it was tested
how much urban forest area would be changed according to the various definition of
urban area. The urban area was defined to be four scenarios in this study in
consideration of “urban area” by National Land Planning and Utilization Act (NLPUA),
300m buffered boundary from the “urban area” proposed by World Health Organization
(WHO) and forest watershed area. In the scenario 1, including forest watershed
intersected with “urban area” by NLPUA, urban forest area was estimated at 1.83
million ha in which urban forest area per person was 386m’. In the scenario 2, including
forest watershed intersected with 300m buffered boundary from the “urban area” by
NLPUA, urban forest area was estimated at 1.92 million ha in which urban forest area
per person was 405m’. In the scenario 3, including forest watershed intersected with
“urban area” placed within administration boundary (Eup-Dong districts), urban forest
area was estimated at 1.08 million ha in which urban forest area per person was 230nr.
In the scenario 4, including forest watershed intersected with 300m buffered boundary
from “urban area” placed within administration boundary, urban forest area was
estimated at 1.20 million ha in which urban forest area per person was 256n.
Therefore, the boundary of urban area should be agreed clearly prior to defining the
urban forest area for avoiding unclear area calculated according to different definitions.

KEYWORDS : Urban forest definition, Urban area definition, Special-purpose area,
Administrative area, Forest watershed

U= H5XE AYsItHKorea Forest Service,
N =2 2008). oo TAlg, WdsE, VIR 5 23S
o

Tl s 2AselaL, A A2ak =AY 7]

coehs 19609 ofF e AANF  BAE(2018~202D)S FHk] 2027744
el <l

I EASRE o] EAAYe A7t AT 1919 ALAEAlE 535 16m/jJo= Ad
Atk o]Z 3 ZAXGS AFE WEU) = 38k th(Korea Forest Service, 2018).

AL ouAAREEE wEEe] Wol ti7]edwt TAlES T3 JydzetEA uA x| e}
AT SO SAEAE A5H 0w DA sk t71d AV o g Ui e, A
on, FHZolle vAAR ATt ti7]d ZA17F o] A BE, A4 2 ATUEE % F
AzZvSFL) olgdt EAZ s ANISe] W, 7w o A - 3 Ve, A
A HATE LAIRAS Alwetr] Sl FHe vl v olgthee Algshs ¥4 Ve, Aet

AR A7 2olv B4 A 5HE 24 FH oMEE AAAHEAL AEHE Tes
= 5 JdHd=elE =l AL AgEtn Zr=t}(Lee et al, 2008; Seok et al, 2021).
AT AL 2008 A1AF EAE 7] EA SRS AL A FF ARUE 34
(2008~2017)= H3kar, 2017974 WHO 5 ARElEEd el gt Qb EopxwA
o] HA A17)=Ql 1919 ©A% WA (9m/S)) el AAHAE olgfdt FoE TAEY A
S ol AZARAES 10m/A7HA] 25 7 e Al Wkl pAAct olel A3
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Pl

ATelM= 712 A 2 AAdd 93H(Yoon
and Ahn, 2009; Yun et al, 2013; Cho et
al, 2014; Kim et al, 2018) ¢} tj71& 7|4
g mlhHA] A7 (Koo, 2019; Jin and Kim,
202D ¥ 22 Erwl] e i avs
TEEItE EsE o] TAlE o€ e
gt Aseg FAsAY (Yoo er al, 2007)
LAz et Vel ddt dset 7HAE &
A3AY (Koo et al, 2013; Jo et al, 2020;
Alvarez et al, 2021) 5743t Z=A]gel dist
012418 H7}5tH(Lee and Son, 2021).

L IRl ~7F(COVID—19) 9] &
AL olefdt mArlee] TeEel gt 24 <
23 EAIR] o] 85 TS FTMAIEITE Theket
71% ZolME COVID-19 o|%F 244 A%z}
2EYA A51E 93 TAl] FopAH| el ]
st FaAdo] w9 =obxlth(Beckmann—Wiibbelt
et al., 2021; Weinbrenner et al, 2021). 2
A= COVID-19 o]F ZAlge] BiEsh= At
=°] 543 Sk, S sy
Al B4 9] EAgel WEehs 5 A4 A9
= w9 e WEger W o] wslelilnt
(Derks et al, 2020; Ugolini et al, 2020).
53] COVID—19 2t BAE fla] 2ot
o, Ag-gel gt A7t AstEFE 2A
=ol Wik AlrEe] U F7FFAtHGeng
et al, 2021). o]2|3t HM3}o] ujg} TAE 7=
U Aldiells EAl A& gt =il a5
0 Fobd Z10= ot AAE COVID—
19 oK} o]Fef A2l FA ¢4l
oA Al AR A e Hrha
121G Abgre] HlEo] F7tsklvk(Da Schio et
al, 2021). ool i EAIRS] vekst 7w

2 FAW 5 YES BAEE AAH0R B

el =7l Al A we HeE
ARkl EAlE JMERS 5 EAES
#Estr ok wl=r AFA (USDA  Forest
Service) A= vl QIFFZAT(US. Census
Bureaw) oll4] geJeh= EAAY, = ‘Al vt
A 19~ 5009 o) 2 F<19- 50,0007 ©]

Aol EAsE A3 Ay wdd 15 5007
o 9 FRlF 2,500 o’ 49,9991 o3t
o] EAYEE B 2gehs 297 o He W
of EAl: AHS TAgoR Aosisltt
(USDA Forest Service, 2020). Yt} EA]
& HAebollX= “EA] FACANEH EA7F 2
HIEA A S A 9 bl Sl 95, 4k,
A9k A AE - vuAdEd, 23 oA &
TAgo® Ao, J

o[

Mt A
(Statistics Canada) 9|4 835 TAIR| S,

o =X R
1,000 o]l A" & V|FOoR TAES
3 AAE ARt YA (Tree
Canada, 2019). ¥ Jopy2 A& (HiMTH)
o7 AdA A, T} AAL FA A&
& 55 Vee® mAeS Aoty HeE A
etglor, EAITAHS QI 3Wk 1 ol
A EA A7FEFFA o 2R E Tkn ool S
= AT o2 AoStHKim er al, 2011).
z3dn FHEAFAD TR E AT
2SS 5RE 1 o) o] EA] B EAES
B 10km $579 odldl & AR o2 A
otk (Calvo et al, 2014).

FEveRs AR 24 9 B &
HE (el AR o 278l EAleS
Zgsta AEaigkoy 2020 6€ =A<
Y 24 9 el #wst HEClEE EA
) o] AEEA dAlE TeAleH) o uet
EAES #Eeta Stk ole] AR, o
Al AHgEEd EARlolERE 8olE EAEOR
Fdsta EAlze] ds AEHsEelch M
AR e EAIES TAlCA HHle] H
A FFs W AA g AL 5= 4
st 24 - #elshe Al 9 T oF Al
skal, WAy TAAFAH, o e TdT
= Agle 5HA|, FAA], Al - TOE EAERY
A WS it 2Ev TEAlE,
oM WAGES ALshs o]l AAIE T
FH el wEd, AA Qg7 Bol AF
sha Qe = Al - #EIAIEA Y o] &

AlzellA ALJHAY 77 Ae] AFSA &

o o

o
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(b) Urban area based on use district

FIGURE 1. Used maps and spatial information in this study
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FIGURE 1. Continued

AR FAEE ol 88kt (Ministry  of
Land, Infrastructure and Transport, 2021).

B3k A1 A2 Ao A AT A
AFAFHEE e R EAE AA AlyEle
E AFse(aH 1d), o] Ams EARS
HoM AlFshR= x| Eu 549 (Digital Elevation
Model; DEM) & ol-&ato] A& (1)) o s4d&
wet Jrds EsHE HoR AHRRYS
FZ39H(Korea Forest Service, 2013). &=
Al 4] Al ool met A" mAR e A
AUl EXe FE2= 28 e SR E
AR ELEAN ZAE ALt YA (H-&E
a9) AEE ol &Sk, FAe olgst ¥7
Am= % 1est 2k

SHA, Al Aol W g EAle |
Aol WskE AXtel] flEiME FEETelA

—_

gl

Algshs BATd TAAY Al 8549
F EAAY QT ARE EEeRittMinistry
of Land, Infrastructure and Transport,
2022). o] ATrellA o] &gk TAIAe] WA 7
Qe ¥ 19 Pk

2. A

TEWETE YT EAAY H -5 Ol
& A I BEAGY EAA Y] WA g7
g Aol AFsh= s wid $AE 2
A8t ok (Ministry of Land, Infrastructure
and Transport, 2021). SYAFIAA EAR
& AR ol whet Q1 2vE o] o] AF
sh= & olde] AT or oM, | A
L TEAIAYOA AHTE SEAGY EA
A9E T=ES] AE 9 ool &3 HE, (9]
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TABLE 1. Urban area and population in the administrative and use district

Administrative district Use district

Urban area () P(opulation Population density Urban area (i) Population Population de?nsity

person) (person/kr) (person) (person/k)
Total 25,946 46,985,515 1,811 16,651 47,542,961 2,855
Seoul 605 9,857,426 16,293 588 9,857,426 16,764
Busan 681 3,452,700 5,070 767 3,470,653 4,525
Daegu 668 2,385,410 3,571 784 2,469,995 3,151
Incheon 505 2,882,766 5,708 491 2,875,905 5,857
Gwangju 498 1,463,770 2,939 478 1,468,770 3,062
Daejeon 539 1,502,227 2,787 495 1,497,816 3,026
Ulsan 608 1,094,639 1,800 672 1,163,030 1,731
Sejong 42 230,580 5,490 142 243,576 1,715
Gyeonggi 4,207 12,095,008 2,875 3,297 11,976,132 3,632
Gangwon 4,041 1,208,897 299 991 1,262,010 1,273
Chungbuk 1,400 1,254,281 896 738 1,282,486 1,738
Chungnam 1,682 1,470,372 874 841 1,542,860 1,835
Jeonbuk 1,389 1,451,159 1,045 804 1,481,957 1,843
Jeonnam 2,310 1,312,211 568 1,482 1,362,819 920
Gyeongbuk 3,451 2,028,148 588 1,790 2,103,299 1,175
Gyeongnam 1,808 2,675,088 1,480 1,842 2,893,244 1,571
Jeju 1,513 620,833 410 449 595,983 1,327

3 SEAS O utet AR EAASA e =
Askan wAIQle] BESHE FAAG, UAY
FUA, =4S ofujstel, el FYA
o, ARIBARAL|E AR olelx] Ae] )
P ALY, s W 4GS Adle
5 olgel A U AR AT FES
A% Aose BRTAY EAAG )
de Agal 2ot BA% s 98
Aol wAsaw, BgTelurks A4
ARle] Hol AFTH= B JlFoE EA%
B WS PESHs 2ol Bt m
A B ATeE B 2 BAAY gels)
oA W BAG A Auees Ayl
 7h Al el aek BA%e) WA mAw

H4°$E~J1N‘

TABLE 2. Urban forest boundary scenarios

o] A7} ofE A GEpAEA] EAEIATHE 2).

A B oM AA TAQle] AFse
SO EA EEAGY EAXTS EA1S A
o% Agshs Aveles AAsiith s
SEAGY EAXGT FATFAY EAAYG
T xpol7} =17] wjEof o] Ak o)A A
ke Al AT & AolE R PAA
FAZE BAgE 4= Qluls dAI7F Stk whebA
SEAAY EAXYGS V|FoR 3y e}

MR AR AR S Sl el g

Scenario Definition of urban forest boundary

Scenario 1 Forest watershed intersected with “urban area” by National Land Planning and Utilization Act (NLPUA)
Scenario 2 Forest watershed intersected with 300m buffered boundary from the “urban area” by NLPUA
Scenario 3 Forest watershed intersected with “urban area” placed within administration boundary (Eup-Dong districts)
Scenario 4 Forest watershed intersected with 300m buffered boundary from “urban area” placed within administration

boundary (Eup-Dong districts)
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She AR £% EAge] s AL
SO 1 AREI.

e} W] EAA AR AR
AT A%, A AR vl
7o) Gl Abgfelo]l AuEA o} Biteld
Falo] B FhsAel gdrk AARATE EA
ol BeHow 412 rhsdlr Bk sl
W, FAAERE AT FsE AUE 300mE
HelSTHWHO, 2016). olejst gelol 2t
sl ¥ AT GEAGY B0 Aol
AAZRE 300m ol EAEel FE 7
S WAE TFASL AY A sk
AR el wA% AR AP
= AL (e 28 e,

M, B ATl JlE TR ol

EA% BUE Teistel BTAY A
(&5 ol S He Ateen
stgich. e BT =AY Fol
AA QT ol AFFE TS WY

A3 TS EAAT gEAGY =
Aol FPFE Adwe FEHAL. 2,

2 ool A FEAGY BAHGS

o 3L odlo

1o
ok

bioox 12 ot

-

Al
¢l
A
7]
Al

AR Alsgleh olE Tker 5F o
Ao W LA mAH e AAIe A3 st
= AEFA7AE EAE AR EE Alu
et 38 - F oY AY Wl 8%
AAY EAAGCRTE 300m ool 3=
T AFlske AFATA B AR
TR ARl e (Ade] e 4)E AR

Ao Y D

1. AILE[20] WE M= TAls HE| B}
4

H ATrellAeE 29 29 Zo] 471 AlvE]| 20
e TAlE A A4 19 J wEE =S
ol 549 F AR AFehs AR
TS AR A3 AUl 1olAE wWEo)
3,569,285ha® #AEglom, A F T4
A 9l 71F 300m Ty AR A
TS AAR A AluR]e 264 o]
4,508,663ha® FA=GICE 4, -5 ol
A9 U TARAS (Aol Ak A
ATAE BAZ e Aldee 3oME EA
% 737 A7 89 W WFo] 2,778,923ha®
AR, F -5 ol A U EAAY (R
A9 o] FHe|FogHEl 300m ¢4F T} o
Hehs AFdRe7ix AR A3 Adele 4
oM 3,054,894ha® EAHItE Alve] 2ol

2 TARY AA Ul EAlsRs Ak W4,
= TA%e WALS 1 33 @) w3 AU
o1 190 =A% WAL Auele 13 29
Aol A TAA ] QT ALk

TABLE 3. Statistics of urban forest area by each scenario

‘ Urban forest  Urban forest area
Population Urban forest  Urban forest area ‘

(1,000 person) Urban area (ha) boundary (ha) (a) ratio per person

: (%) (m/person)
Administrative district 16,986 2,582,575 - 1,206,249 16.71 256.73

(Existing Stats.)

Use district 47,543 1,665,124 - 647,377 38.88 136.17
Scenario 1 47,543 1,665,124 3,569,285 1,834,447 51.40 385.85
Scenario 2 47,543 1,665,124 4,508,663 1,924,779 42.69 404.85
Scenario 3 46,986 1,224,523 2,778,923 1,081,937 38.93 230.27
Scenario 4 46,986 1,224,523 3,054,894 1,204,249 39.42 256.30
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FIGURE 2. Spatial distribution of urban area by 4 scenarios
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A0 we} AT EAAGE Ve
SKe)

2] 256.73mRc} zbzh
129.12m7, 148.12m° ©] & $=xo]r}.

A LA CAXAL J|FEo0 7 ) AL L
EAAelg TEow
2 7+7}F 1,081,937ha,

33 AR 4o wE

AP Al mAle WA

1,204,24%a, 119 =X

R

742}

230.27m, 256.30m'z YER} Auele 4]
w2 Tl WHo] 71E BAF(256.73m/9)
I 7P fARE FR1E B2 E QI

2. AlL2|20] mHE X|HE EA=

HEo| s}

EAGY BN e AL 1, 2

o
A LAN TAF 7)Hke] AUl 3, 4
J:T; A

o}
oA BT A%, AdEE, = 3=
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TABLE 4. Urban forest area (m*) per person by region

Administrative district

o Use district Scenario 1 Scenario 2 Scenario 3 Scenario 4
(Existing Stats.)

Total 256.73 136.17 385.85 404.85 230.27 256.30
Seoul 14.91 13.09 24.66 18.61 18.59 18.61
Busan 84.73 97.02 107.04 110.69 106.73 108.88
Daegu 119.11 159.53 208.76 192.28 173.53 173.63
Incheon 47.48 31.38 51.02 51.54 35.11 36.11
Gwangju 124.57 107.65 138.27 96.42 95.51 95.78
Dagjeon 164.70 159.93 206.85 206.11 195.04 202.41
Ulsan 297.30 271.76 536.80 518.35 364.63 377.47
Sejong 54.91 211.35 741.82 869.13 403.94 488.98
Gyeonggi 112.11 106.01 229.91 243.17 147.06 157.15
Gangwon 2,359.91 390.45 1,884.28 1,982.09 1,041.73 1,135.56
Chungbuk 648.30 201.42 1,044.10 1,192.61 553.75 653.47
Chungnam 42713 150.56 691.33 801.32 439.70 531.44
Jeonbuk 298.27 126.54 559.52 551.53 284.63 312.32
Jeonnam 878.08 421.59 1,300.04 1,408.79 681.19 800.41
Gyeongbuk 794.72 372.40 1,362.25 1,482.30 810.43 957.74
Gyeongnam 265.20 310.86 807.37 854.97 459.28 521.95
Jeju 1,413.87 103.12 690.00 477.33 433.40 447.48
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