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ABSTRACT

This study targets the city of Paju, Gyeonggi-do, where many challenges are facing ecological assets management due
to the increase in recent development. Using the survey data provided by the National Institute of Ecology in Korea, the
study analysed the differences in the local residents’ perception of local ecological assets. The Q methodology, which is
useful for revealing differences in opinions, was applied to classify the narrative groups, which had different points of
view in evaluating each asset. Next, the study compared the differences in perceptions of the vulnerability of ecological
assets. As a result of the analysis, the city of Paju was divided into two main narrative groups: a *Nature Conservation
Group’ and a ’Heritage Conservation Group’. The Nature Conservation Group wanted to prioritize ecologically valuable
assets, such as wetlands, brackish zones, and forests. The Heritage Conservation Group preferred preserving ecological
assets having a cultural contexts, such as royal tombs, graves, and the surrounding landscape. Evaluating the ecological
assets, the two groups identified 23 ecological sites under threat from development among the 25 ecological sites considered.
The Nature Conservation Group noted the importance of sites such as the Sannam Wetlands, Gongneungcheon,
Gongneungcheon Brackish Zone, and Simhak Mountain. These were considered to be the most vulnerable ecological assets
in the city. The study found differences in the perceived values for each ecological asset by residents. The results can

serve as useful data for decision-making on ecological asset management in the city of Paju.
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Table 1. Factor array matrix

& ogo] ¥ d8sithe A& <ud,
2ol B HEHOZ AElsk= 2.9 (factor) )
AT A3 K9] goldel wet A7t Add 5

Q

o} B Ao A& Table 29 7] gmethod(Ver 1.5.5)94
T3k 8% (factor) 7HS] A IEYAE viEOE FA
AHEEE 891 5 AT nloade z scoreE 7|02 38}
Q9 (factor) ol STty AE -SHAH(P-set)
= 8 0194 I3k explamed variation

P, L ol

OS2 2719 811 A
2 2806l mlsiA AA 3 i7l

| o 8¢l
nload %, Ak AHEAto] BHE 29l

Ecological assets Type Factor 1| Factor 2 |Factor 3| Factor 4 | Factor 5
Odusan observatory (S FAPdTY) Cultural property 4 3 0 4 -1
Unjeong lake park (4 343-9) Park 3 3 1 -2 -2
Byokchoji arboretum (%A +59) Park 3 2 -1 0 1
Majang lake -swing bridge ("FgE-Z3th]) Lake 2 4 3 2 0
Imjin river Dujiri Hwanpo sailboat (Y317 A2 SHEEu)) Cultural property 2 2 0 2 -4
Papyeongyn's Jeongjeonggongpa cemetry (a4 AAF3 H9) Cultural property 2 -1 1 1 -1
Yongmili standing stone buddha pair (€72 wlofo]EAAH) Cultural property 1 1 -1 3 1
Tomb of general Yun Gwan (&33+5) Cultural property 1 -2 1 -1 -1
Jangneung royal tomb (%5) Cultural property 1 -3 0 3 0
Three royal tombs , Paju (354+%) Cultural property 1 -4 -1 1 0
Park Joong-Son's cemetery (¥4 H9) Cultural property 0 -1 -1 -1 2
Hyeumwonji (3]-2-9%1) Cultural property 0 -1 -2 -2 -1
Deogun-1i dwelling site and Jiseok cemetery (€22 FARIS} AHET) Cultural property 0 -2 0 1 1
Heo Jun's tomb (3]FH) Cultural property 0 -2 -3 0 4
SolyeongWon (4#H9) Cultural property 0 -3 0 -1 2
Simhak mountain (48H4}) Mountain -1 2 2 0 -3
Soricheon (4:2]3) River -1 1 -2 2 3
Bongsuh mountain (£-A14}) Mountain -1 0 2 -3 -2
Deokjin fortress (EJ714F4]) Cultural property -1 -1 -3 1 2
Gongneungcheon (&53) River -2 1 4 -1 1
Aeryong reservoir (olEA5A]) Reservoir -2 0 2 0 -2
Papyeong mountain (=344 Mountain -2 0 1 -4 -3
Yulgok wetland park (&3F&5A1E9) Wetland -3 1 -2 -3 0
Sannam wetland (AFgH5A]) Wetland -3 0 -4 -2 0
Gongneungcheon brackish zone (F53 715A19) River -4 0 3 0 3

*Bold © 3(-3) or more
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Table 2. Correlation matrix of factor score correlations between factors

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5
Factor 1 1.000 0.196 -0.018 0433 -0.100
Factor 2 0.196 1.000 0.322 0.113 -0.323
Factor 3 -0.018 0.322 1.000 -0.019 -0.219
Factor 4 0483 0113 -0.019 1.000 0.249
Factor 5 -0.100 -0.323 -0.219 0.249 1.000
nload (P-Set) 18 13 3 3 3
Eigen value 11.86534 1039148 4324111 3.623398 3.154721
Explained variation 24.21497 21.20711 8.824716 7.394691 6.438207
Reliability 0.986301 0981132 0.923077 0.923077 0.923077

wjFoltl T8 Factor 1914 11.86534, Factor 2014
10.39148% oh2 SRl HshA iAo ® =4 Yetsth +
8918 st A Angh 454%0]t
3k A SR 2 Factor 3, Factor 4, Factor 5= Factor
13} Factor 298] A&} o= J= FAMIo] Qlth Factor 4=
Factor 13} oFgt k] /d4a71(0.483), Factor 33 Factor 5+
Factor 29F 747} oFgh ko] AdaiA1(0.322), kst &9] a4
A(-0.323) 7} )tk Table 19] 291 FEFE vl 2 343}
™, Factor 3, Factor 4, Factor 55 Z4H4 A &ko] Factor 1 &
< Factor 28 A4S 7EARE §4 AJejAlbel st 37}
o thsiA T tEA ettt wEkA Factor 13 Factor 22
AGHA ] g 7px|He] ApolE Hols AwIlFelEid,
Factor 3, Factor 4, Factor 5& 54 Ao tjgt ols|#AE
AmEe gelolaly Al 4 ook
kA EAEM|M QolRAMo] B ok A=
A 291 Tate Aolahd, Q WHEdA 2.9 (factor) ©]
g olo} =] HIFR/HQ set) ol thal PP set) 7} 7=
MZ OE 712 52 7E] Alolol] st A I (narrative group)
olgal & 4= Slr} thA] all I FAH(P set) bl EAIstE FHA
2 7 A3 Ao, waba zb S FAKP set) o] 29060 thst
nload #S B3, ofd Y5 siFet=A 28 4 Sith
Table 1914 A™ 15 1(Factor 1)9 1444‘12 A5 A
A S E-gate] IFAALE AF

gl

AFA(-34), 5
Eﬂc’] = @?ﬁ% /%‘EHX}/}}QE H7ksksit ool w7t
S ulEo g dlo] A IF 12 A2 IF (nature conser-
vation group) 2.2 7 0]’/\}\»——‘]:1 Table 2014 B Aol o]
St AA FHHAHP set) T AARA 7 (nature conservation
group) ol &dh= AbgRS 189 0|th

AW TF 2(Factor 2) = SFAHAYY(34), SATTTY
(38)¢] "@EHXP‘W] sl A Adet &80 dasirty Hrt
ﬂzl“} X}E(-Sﬂ) b E(-42*), i%%(—%ﬂ) 59 9

=]
conservation group) &= Zj 0}211 AR AP set) = &
AFHA 715 (heritage conservation group) ol 48}

ol

rir
>
>
i)
lo
—
3%}

2. RGt=H ZA 28T RARM ZM I8
A

EARFAF 2141 RO

Table 3oIM &= 2 Aeizbte 3, B3, 544 + 159
B7F Wes vlasiA EAIsATh AR TIE (nature con-
servation group) 3 A 15 (heritage conservation group)
o] Ht W& AR HY, BRA F5Y, Oxéi—’F%g

So) 299 thak 97k $AKA et Qwkd o A
A AT A B0 ATHE AE A% b5 B
20] W2F AT FIINH, ol BT} A% o)
A5 JA% FA) FEP, 95 Ay 5 293 2
o S| o] ol8aa e ABANLINE Wsa] 3

7hstgitt. olw] #BFALOE S8 YA AAAAM ] o
7F EH 0 e 3 ol teiMe A&bse &80 2
L3l sk A" oS AL Y
ahde] Bdo] o 875 AJeiARtbe] HeiAe AAEA 1
F(nature conservation group) 3 224 T5(heritage con-
ek o7 zpol7k AT
AAR 7 TF (nature conservation group)<> %41, ’L‘T’:‘. Eis
A 59 AR} T AEA BA 77 AU )
o] & AEIAR e tlaiAE HAde] aHTtal s

ALz 339 149, BU4A, 2EAEH

servation group) 7Hl &

r SL
ol
2 gol'
Foox
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Table 3. Q statements about the awareness on the utilizing each local ecological asset by two narrative groups
Type Ecological assets Features NGI1 | NG2
Byokchoil arboretum Private arboretum / Good ecological conservation and landscaj 3 2
(924 559) & P ‘
Unjeong lake park .
Park (£45229) Nature-friendly lake park / Created by new town development 3 3
Ylﬂggkjftla{l,do park Operated by local residents -3 1
(EF5459Y)
Papyeong mountain Altitude 496m / Oak tree forest road / Valley / Excellent views (Songak ) 0
(3¥2h Mountain in North Korea)
. Bongsuh mountain . - . .
Mountain (32120 Altitude 213m / Forest park / Hiking trails and sports facilities -1 0
¢} fud
Simhak mountain Altitude 194m / Forest park / Hiking trails and sports facilities / Excellent 1 9
(AsHh sunset at the observation deck
San(rin‘/l}lvefl;land Han River estuary wetland conservation area / Reed field / Bird watching -3 0
Wetland - - - - — -
Gongneungcheon brackish zone Han River estuary wetland conservation area / Rackish zone / Military protective| A 0
(354 71449) zone(non-open)
Soricheon Small stream(Yulgok wetland park - Gongneungcheon) / Waterfront space /
; ; . -1 1
] (28d) Trails and bicycle ways
River o N
n%riugnii con Creation of trails and bicycle ways in all sections -2 1
o ol
. Ae(rz%o%gﬂr;ci%/mr Agricultural reservoir / Excellent ecology -2 0
e
Majang lake-swing bridge Graceful landscape / Tourism recreation facility (swing bridge, camping, canoe,
= = 2 4
(MHEe-E9ne) efc)
Three royal tombs, Paju UNESCO World Heritage / Royal tombs of the Joseon dynasty (Gongneung,
e 1 -4
(F4%) Yeongneung, Sunneung)
Jangneur(lirgc))yal tomb UNESCO World Heritage / Royal tombs of the Joseon dynasty 1 -3
[<JN¢)
Sol(}zoer;g—(\l/\)fon National historic site / non-open 0 -3
Park Jooj}l‘c’; ionus Oie metery Stone lantern, designated national treasure 0 -1
Cultural heritage ot of 1w G
(royal tomb, grave) omb o ( Ogiii;LEL;n wan Historic site 1 -2
Heo Jun's tomb (31£%) Designation of Gyeonggi-do monument 0 -2
Papyeongyn's jeongjeonggongpa
cemetry Designation of Gyeonggi-do monument 2 -1
(J].,d /,q z%z%:'__q. an)
Deogun-1i dwelling site and Jiseok
cemetery National historic site / Bronze age dolmen site 0 -2
(529 FAAt AYEZ
De(ogﬂ% f:iisrfss National historic site SIS
Cultural property Hyeumwoni
(historic site, (33,1] 2937 )J Historic government-owned accommodation site 0 -1
mountain fortress) il
Yongmili standing stone buddha pair .
(£1)2) vlofo]EeIA) National treasure / Statue of Buddha made on a rock 1 1
Imjin river Dujiri Hwanpo sailboat | Past ‘Duji Ferry site / Columnar joint and plate joint / Hwanpo sailboat(tourism 5 9
Other (YR} FAY gxzu)) facility)
tourist sites Odusan observatory The site of an ancient castle / Odusan unification observatory(security tourism A 3
(LA ) facility) ‘
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HAo] dasiths FHM B2 HFE Wit 354 & =k

7 39 7159 A 2A AEAO R 71A]7)F B, AR FArE A T1E(heritage conservation group) 9] FEIAE

T WS 2 2] A A AA AuA X A Ao EAHE $5 22 AAAE £ O 9 gt

77 B Hojut), 353 A7 AR = o, AXF 53 2 =7F B3l AR E Ak Al 3

SIRIFAE A= RIZKI FAAGCE AEY] Yol Yo EX ] FH A 7P BAsol & Ao E Q14

B71ete] AANEAZE & BAEG o, dxlE A FHlo| 35tk kA FAof EHOHHL BA S ZFsiAl vYepiA

FLg FA AdedoR g3 itk §35AT LS =1

T 39 v w Aol A QlT AA &oA 27 A

HEE 55 Algech A%Is 1S #4, ofd, 4 59 7 3. Z+ HEfXLtof CHet ElEE ot

AsEe tigt B Aol AsAeh v sike, A 5

o E3hfatel ARG iAol disiAE B Aol et o2 2o AEARel s A = (DP, develop-

2] ergpr} ment pressure), 71 FHSHCC, climate change), 37 2.9 (EP,
e AR A 15 (heritage conservation group) < 34t environmental pillution), #°]8-(0U, over use), #1#HF Y4

= A2 xge So 5@}%4;)( AR ARk TlEIA (IS, invasive species) ©]’ 5714 thiEZl 12 lel| ek

BAol o 2A e7Eny dUsD, AEuSe FE(3e A IS ARl Al GAS EAT Aot

95) (AL, 03%(31%}%%1%}9} 2299 9 5 A7 A2HTable 4), 41 5 152 T3 2 S97= 4

olm, 19709 AFY 20558 ARHAL, FES 24 2lxs) 9l BiZbe] flE RS ke (1027), S (734), <

AorT o] Lojn, 7+S & AFA 20352 ARH AT a5k 2009 HE(5671), 71F8sH(3871), Fol&(247]) £2E 45},

do T2 ZAAY 9 9ule] S G ZAGZ (Royal  NEEe] 4 Ag & 2010® ANES o S ol

Tombs of the Joseon Dynasty)©] @ B30 2 A|A-g-Ak] 24 53] Maere > 2570 A AR F 20 Ak AlQJsty, Ee

Table 4. Damage vulnerability assessment of local ecological assets by two narrative group

. Damage vulnerability By narmative Total
Ecological assets groups
DP C EP | OU 1S NI I

Sannam wetland (AFg<5A1) 14 6 5 3 11 27 12 39
Gongneungcheon (F5%) 6 7 12 0 10 22 13 35
Gongneungcheon brackish zone (F2% 715A4Y) 9 6 9 0 8 22 10 32
Majang lake - swing bridge (PFd34-Z#t}e]) 17 0 5 3 1 16 10 26
Simhak mountain (4184 13 0 5 5 2 21 4 25

Unjeong lake park (43539) 6 1 8 4 4 15 8 23

Soricheon (4:2]3) 5 5 7 1 3 12 9 21

Aeryong reservoir ()EA<5A]) 2 5 10 0 3 16 4 20

Odusan observatory (SFAFdH) 6 0 2 4 0 9 3 12

Byokchoji arboretum (HZA] 591) 6 0 3 1 1 7 4 11

Imjin River Dujirji Hwanpo sailboat (4317 FA12] SEEu)) 2 2 4 1 1 7 3 10
Yulgok wetland park (&3F5A124) 1 2 0 1 5 4 5 9

Deokjin fortress (HZ12HA) 5 1 0 0 1 4 3 7

Jangneung royal tomb (=) 0 2 2 0 0 2 2 4

Papyeong mountain (354} 3 0 0 0 1 3 1 4

Park Joong-Son’s cemetery (W54 B9) 1 0 1 0 1 2 1 3

Bongsuh mountain (E-A]4k 2 0 0 0 1 3 0 3

Yongmili standing stone Buddha pair (£7]2] vlelo]E-AAH) 2 0 0 0 0 1 1 2
Tomb of general Yun Gwan (S33+E) 1 0 0 1 0 2 0 2
Papyeongyn’s Jeongjeonggongpa cemetry (SEa4 AAFd} 59) 1 0 0 0 1 2 0 2
SolyeongWon (4%-9) 0 0 0 0 1 1 0 1

Three royal tombs, Paju (354+2) 0 1 0 0 0 0 1 1
Hyeumwonji (3]&94) 0 0 0 0 1 1 0 1

Deogun-ti dwelling site and Jiseok Cemetery (522] F4R¢} AAHE) 0 0 0 0 0 0 0 0
Heo Jun's tomb (3]%H) 0 0 0 0 0 0 0 0
102 38 73 24 56 199 94 293

(DP: Development Pressure, CC: Climate Change, EP: Environmental Pollution, OU: Over use, IS: Invasive Species)
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Table 5. Difference of perceived risk factors in two narrative groups

N9 52 BARLA S AARR IF S A
SR WA EATE 4% AT £ 2UAE AR
Sft B, W 9 H7h BebAl D) RS SH0
2 el BASTA S R TFOE B PRI
o AR IFS 95 59 Al dlA, fan
JFS WA, TR 15AY 5 AR diald 12
o 920 clal A0 ol Asieleh ol 24

Aol Wz AR B W Fgol B3 AL FA3)

s wgahe 259 90 B S5 g

SN TEAQ ANARE A FHE B A, A
o Qi e 25 A 2 QA B AR 37 o
o 24 4,715 Salel, A AAUE 34 3 03
AZ BEET Tk B 9P A= 2O 9T L §
S o Relol Al BN 2 S Ak

o] AL I A YA 2 o 5] BAE
02 F3o] AFAN, o|Z Q3 FEPNN WF H2Ao]
4 b A G 329 Aoz o gk A%
190500 HE W 7 DAL BAS F)g HAAY

Mak B9715 e ‘f%% NEAkeio] o] Fol k. 19973 =7}
AderAel 9FEAESFYH A (1561,938m) S AIZ R
thme] AREA)7F A E T, 200338 AR 20233717]
SR (AZ AT F 85 Alth) Atgo] X8 Folu}, E3t,
199858 20063704 ZA® WA F(2009hmt), FEATF
(1007hm?) 59 SANLAYE A E ATk

olg|gt A AMAARYCZ A HAA= AT F AAUATE
ARt i3k 3l EAE @A A71EAtHRhew and
Kim, 2004 : Lee ef al, 2009). ZHEAlE EAN R #5013
7} Wol Z7lelal QOB E A9 BEuko 7 2)oje] Azt
S 243 BAs = A @t olddl RO FAldA T
ARt Belol] glojM A3 g8 el F23 Jarad
o] § o] 874 Aot}

B oo AsoM AbdgA F2H, 354

T

7549, 4

Eco_ asset DP_ sum CC_sum EP_sum OU__sum IS sum

Sannam wetland (AFgH5A1) 038" 0.068" 0013 0.167" -0.052"
Gongneungcheon (Z53) 0,068 -0.009 0,004 0 0.158"
Gongneungcheon brackish zone (ZE3 715:29) 0102" -0.064” 0.235" 0 0179
Majang lake - Swing bridge (PPgE5-23t}e) -0.115" 0 0.145" 0.034” 0,056
Simhak mountain(4]8H4}) 059" 0 0.145" 0013 0111"

Unjeong lake park ($355F39) 0201" -0.077" 0312" -0.043" -0.175"
Soricheon (4:2]3) 0013 0.013 -0,009 0,056 -0,098"

Aeryong reservoir (A1) 01117" 0145” 0.158" 0 0.167"

o

P <05,

(DP: Development Pressure, CC: Climate Change, EP: Environmental Pollution, OU: Over use, IS: Invasive Species)
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