creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

A B G

EHEmE AR wEEE Fe}
it 5 B3I Ho

- KHEg WEAHE hho=E -

]

LR PN 2 B EE SN

Ho R F RHE

oo MK

20144 8H



AFEAAZA] ARG 719
%43t ool U@ AT

o) e MEL H-LEME Hiros fRHIE

20145 6H

=7 N IS L T e VA T iR Bl

FAEAR ©
£ A ®
= A ®

LR PN 2 B EE SN

20145 6H



Research on the value of geological heritage

and the activation plan of Jeju Island Geopark

- Focusing on the geological site of Suwolbong Peak -

Ko Kil Rim
(Supervised by professor Seok Hoon Yoon)

A thesis submitted in partial fulfillment of the requirement for the degree of
Master of Science

2014. 8.

This thesis has been examined and approved.

Department of Earth and Marine Sciences
GRADUATE SCHOOL OF INDUSTRY

JEJU NATIONAL UNIVERSITY



AFE S A it AT Gt

AANAZAE FAHOR 48 AAGH FHOE ooz Aot A
435 AA ATGAe NBEL AAD Yov EAY ATER Ak
YR HSYOEA FRY BT oG A b5 AUAE BEIHI] AN

2,
N
kT
A
i
of
(e
rlo
[\)
()
—
[e)
(L
—
[e)
e
2
>,
o
A
)
of{
r*°
HU
r [
ol\
o
1
32
v
2
N
ki
N,
)

Wl ThFE AAAE] A Y, WA
2933 AAE, FAEE AL A9 A

X
97 7FA7 Holg Adolm, SUE Lo BHA Fokd A 27] AN &



kel
—
]

4 5

3|
=4

A 28 g A4

I 22X (7HutE), AFL7] A
TE5 FiE, AR A4S

=

=

Bk

1~
R

1

el
gl

=

7}]

A=

e AYH 7HIAE
1

el
“

clas

HiTtell A &5t 9l

&
A

p=h
[}
=
=

]

4
Al
&

X

o I R IR C B || B WO o M o m o ow o M
L B N TR ()
u ol 9 < o = ; M o =
i = " T ook T oo % om FOROR oW OB oW o
X RS m AT o2 o o WK ® g R
s oy s Dw % < x o W R b
o W I I
ﬂo X [ X ~~ .wﬂ N ‘mo H._O
o wow Foa 2o P g o N T S ]
%0 — o ~ Ho Mo — . g X s
v OO0 o oo Mo X N TS 4 oF
s T IR gwmoxuETE g W8 Ya g
3 8° L,Al il oo T "V OF o} o~ X sl B ™ w o) KA o .ﬂ|A o
Gl T & o H o WX e .
W mo Ko R H o % W = T 7 DB %r
i ﬁET%ﬂM%%ﬂﬂ@E ﬂﬂwxo%%
M«m o ‘m_- ™ -~ —_ )
I N T T A A B
B oXe BT dgmwedodk®T wdy ks o
B0 R e r oW TR e r X Mool o
ﬁﬂﬂ@Aﬁ%@ﬂ%z%ﬁAW@%w?a%
U - I ol © X gy W WO goar o
ol n o) ) K R ¢ A}
TEE B S N S
) R AR T T - O )
w oo e P o pn XA g g o
ﬂﬁﬂﬂﬁf%ﬂﬁﬂo%ﬂwﬁéﬂ;maﬁ%
N N o5 o 1| GO CIE TR | o
m@ﬂ_@rmﬁﬂﬂzE@ﬁmwﬁ_ﬂqﬁ,@wwﬂnm%%
A T A A R A T O
x_._.c N — C.L = N <) X 1o ~ B ,ﬂo N A_l DT
e PR RT B Ege BB B
A %o m o RH U o A o w R
op ) o ow oo W oW " oM XM [ G R~ SR % A o

7 Mot a2y #F &

AFA Y

1

Y

H717F 4A

0]

MIEER

i<

2] £
ox



)

W

29z Mg Favt

iz

A A HF

At

1
R

o] 3PA}

Wd sEF Edd FA AFHEHD A0

e AdH M=

PN
T

FAAH APHo=R

183t 1Pe 3o, A7 RAAE

=
=

o] Feiste] @A

L
fife)

o
3

W)
h
o

g

o} AHFA By

%

5

A8 2 g o 10~1

ERE

-
1

F3 2S5 o2 AT A

_.
e

—

2

7

il
.l
,mo
i

To
A+

Aol et FA%

—_
fite)

oy
K

4

3o

e B8
pofok 3o 5

3]
S

1

]

A&Ho R A

=0
==

1y g T2

@3

7

i

oA 2
tol 9%

5

=
=

O S HAE ASHOR FHFORA PR

¥

=
=

of AEH A}

1=
=

o

Aolt.

of 7]ojsfor &

=
=

&

2]

o A71He2 AAPBAE

ol

84

A8 AYFLY BdEA AL &

taA 28

S



2. ﬁ;g %Zﬂl ...............................................................

F s = H PP
s e
1 T2 2= - S P
1,29 AATAY AFE] BEAD et
1) EZhFo] B XA TS eeervnreriinaeii et
2) AZF A FHo T R BT
3) TFTFY] K E TG veeeeeeee e

9 &4

s =
M R oox N
R ST )

e

)

N

N

N

<
oM,
e
2
N
-
)



1
2)
3)

N,
we Moo 12

ot i

By ok

ry
2

In
~—

4, 2Y9E (A 20 SWOT EAT S48 HFOF  covverrrreieennen.

22 | AAXNRAZY YEDD AL 93 AT 7]E ceeeereeeinnnn

EEZ 2 AAAZAEFL] H7] A3 AAHIFFE e

Ab Stract ........................................................................



22

37

40

22

4 AFEY Y 8%

70

o

71

B
M

=T
ﬂo
)

72

25

72

¥ 9 €% Ed4 YA Fx 29

VI



38 1, AT ETAA HFEFE B AR e 10
8 2 FYE A AEA YRTE e 11
T8 3 2YE R H QR WAL e 12
a8 4 AT FTE MARZTY e 14
28 5 2011 29E ZAEFY FE e 15
a9 6 BEzlolo]d A HFUY BFE BB ceeeeeeeeres 18
T 7 B7holo]E R HTYOY FIL ceeerrerierininietie 18
28 8 Egteloldl ALY 52 AME BI oo 19
28 9, Eftolo]dl A AFTY FAE o5 e 19
I 10, AZHA FH A E ARTY B e 29
29 11, AZUS SE g B G EH o] FFA  ceeeeereerierianin 23
29 12, g2 FElolFd AR TUY TLGT  ceorrererenaenaaas 23
a9 13, AAAQ S8 ad &7} ol7bA} ZEAE] FA e 23
T 14, FIFS] R H T Y] AL ceeererneerienie et %6
29 15, 7Y AR ZTY PEH AR 2B e %
29 16 G5 AT Y PEH (W IZE)  cereerenneenennenaenannannn 2%
28 17 FILY A A ZY GEEHA(ZEE)  ceereriii 26
2 18, LAl FAFA S KA TY FEIL creereerreeien 29
3™ 19 2AGA AsrldHEel dAE mobd ZEHARIE e 29
T8 20 BMEEAWEE T FHH[EE e 30
23 21, SFAAAE] a] WEH FFS e 30
I 22, A A G A AN AR AHEHHLT) oo 30
28 23 B3 AAZYY BE A BOE] i 33
28 24 B A AFTAY BE A BO@ e 33
29 25 BEAF A TP BL ARG B2 ceererieiiean 33

VI



[
)

26. Wit AFe] AAXNDED AF 71 GON B cooveeene 33
27. Bt Aol QE BA ARES AW EH 33
28. TUF FIEAE A A ZTY FIL ceeeeeeerciiiiiiii 36
29. 83 AL 71RA ZHk FIE2EAE RFAFY e 36
30. 83 AL 7R ZHF FFEAE RAFY e 36
31. 83 AL 7R EH JIEAE RAFY e 36
32, ASUZEE Y] HE T ceereeee 37
33, AT EE O] AEAIAF G ceeererrneree e 37
34 YR R AW EHFD oo 44
B, ATH EFNA B FU2T APkl A B FRR o 44
36, YR FIOF HH I e 45
37. 9% St el FLH FAEF} FAHEF o 45
38 £9% A FEY A AFH HE BE DA e 15
30, TFAREL BEAFA]  eeeerereee e 46
40, BAFE QB TL e 47
A1, BAFE Q3] Th e 47
42, RO EFANA B ATE  ceeeeereenen e .8
43, AAEY AZHY S BL T e 48
A4, BIEZe TBE et 50
45, B TEBF e 50
AB, BB e 51
A7, TFRFS-R]  eeeenenen et 51
48, AVA A 4125 TLAF HAFG AR eeeineiiei i 53
49, TAF HAALGA A BEF A HF FA creereereereeriiiiii, 53
50. TAF AAFSGFA A oA BZFE ME L HFET] e 54
51, AIIEE] TEQR|  ceevemrneenen ettt 54
52, TAFE] 3 R I ceeein e 55
53, SYE QUFTFY BIE  ceeeereeieeee 58

VIl



54, GAFA] BB HFT ceeineeiie e 59
55. DA 109 EOF GAAE B GT A cereerieriiiiiiiiis 59
56. BA] FAFA EHFFE FA ceeeeererieei i 59
57, ZFTEU] SETE ceeevoeeenen ettt 60
58, T E (S IET)  ceeveveremreeten ettt 60
59, ZFTU] AVTF(ZATE)  ceevemneneee et 60
60. YR AL AR} AE ZR UE  ceorernrerrinniarraarinnes, 61
Bl. SYEAA B A LIS et 63
62. # 4% Y FAE FAAA whuE nuvHE S Fo 63
63. 20113 STLE EF U FPAF  ccrrrrrrriiiii 73
64. 2012 LB EFG U A ceeeenenrieen e 73
65. 2013 DB E G Y A cererrerrirrenriea 73
66. LB gote] FAHAZ B3 HAF e 85
67. AE FUEL YO Z 3 AFAFY WS crrerrrreriiiii, 85
68. 9% NAFAE] BB FA AE FF oo 86
69. 2013d 4% Ed FAtelN &3 AG HAAE e 36
0. FRASA AL I P AG HEAL o 86
0 BAAEE FHG HE 5 bdel U FAANY EAR o 87
72 AL TAF Y Al AT BJAF  ceeveererreenaeiienenaaaas ]7



I.4A &

1. g9 W&
AAAZD DL FAHeE FoF ALY Fioz o]Fox AFojrl
AATdE FA A7 715 7 len dA e A7agRste] e

wEFezA AP 7Hed AUAE &&s7] A M T2 AFFClVIE S

AdeTd Z2a99] 2LHLE AAGILLEA, ofd i HEgL =9 =
HE Lol AZEHAG. 1830l =4 AEHL 49 4 AAHY &S
Abe Y el BEo ia S 7EH I, 1850 Hel A HolH=E BE of
e A mHgE H AATGEHY Boo #AE T 2 F 18649 &

I I A7l oY @RFAAEY Ad Bool i A FEE] AVE
AA BSAGEC] BAYUA Ha, 1872d0] w=m d2XEo] AA H2E IH
THoE QlF EA HEA AAL] HL XEo] BIAFOoEAM IHFTIOE

SEPuEe] ‘AdFdEd e ALFTLE AFHFAH R Faostay AHo] §
Fe AFoRA oF HAHIHIL WAL-AF ALY T &&317] fgtd #AEF
go] 92 FL"e2 A i Ty AAFLLe vx Aty =X

e AL olyg, AAFYL FAHeZE Fash AFFgH {Fis

ZFAE Soi7hw Hel Folok HXw, AAGH F4% ¥4 1 A4 4AH,

1) fulz== E9o]A], http://www.unesco.org/new/en/natural-sciences/environment/earth-sciences/glob
al—-geoparks

2) Murray Gray, Geodiversity : valuing and conserving abiotic nature, John Wiley & Sons, Ltd, 2004,
pp.175~176

3) AATdH A2x=(H9]) 49]2(2011.7.28 LHF-7174)



FRFAESY EE SHEC AZ dAEHY UdH ATFE 4
A2 &#A do. A 4699 ¢ AF= 4% &
g, 7FE, W] dA&olUn old AFEE UM Aol BE, TH, EY
o] AHL AHHE AAHAES HE| 3 o, od &S T AT
o NAGIHL B FUhelEt 28d NAGYAEL 9 23717 2R A
o] 24A 7x¢ #3449, nusH, GAH aga A 74X, BAAH 7EA,
AF9F T&H ZHX7E 7] gRelth AAFLL o NXES dZs A
A7} Qztol AT olE B A el AL FHAITA AAY T2
Folth. Weby AATt e AL BAe 290 He Aok
AT AQLE BEF] 9 FA 7| TEA 19483 ) TUCN(International Union

it

¢

for the Conservation of Nature and Natural Resources, A&& AAEHAAS
‘World Conservation Union'o]2til FEth)o] A HEHIJTE [UCNLS HIAHGS
‘WEF 53] Bsdjel & HE AT A g &34 dH3 #A€Ed
< fFA87] A F o= HoFo=H AF3H Z2add Y e F
Hol vk EF, BE Ao tidt Azt AdE ATFFOEN BT A A
gata AAE AES7bed HHoE 82 dFVSe e LS aHst
A ol A 17k #F Aol tA EAHE SHE U

UN =3+ f4|2~3 9 UNEP(The United Nations Environment Programme)&
T FAA 3 HE Zlo] #Ast ot Ful2FZE 19729 FulEF F 3
oA AHE AAFAFFoE AAFAXGA et HEHIE /A2 =T
16070 =1 A 98178 A A 84t 759, AARAt 193, B4t 29)0] Al A F-AH
Zo] FAHC JAT 2 F 478 AFL e w3 FAeE HUMHIL 3
4 fulazeE w3 BEARHFA G (Man and the Biosphere Reserve)o] &&=
AdZsHEore] T2 IS 19719 FH G Jded o] ZEIHES FET
o gAY Z2aH0 A I FF e BAE FAAITIZ] A FH3HEA T
ZE FHdted 2 54o] it o] T2 HAAY #Hd do FEL
Aot A9 a9 FEE A du @A AEEEAAFY AAYEH=Z
o= 17/HTA 62178 A Hol 7HdEe TS 23y FEAEAAF HA

7]

>
AN

2

o

4) |25 E5 o)A, http://whc.unesco.org/en/list/



ox

e

N
v
0%
o
B
N
#
ﬂ
ol
o
e
J_?(J
_IZi
iﬁ
Y
re,
4
rulm
-
ro,
l"-}]-«
B
2L
re,
1o
o

XA Alo]lE] A H EZ(A Global Indicative List of Geological
Sites, GILGES)e] 1990 el fFulx==Z¢ TUCN, IUGS(International Union of
Geological Sciences, ZA| A A&AT o i e HEY, AF ALY =
& GAE Uedie 53 it 2oy I, HE F AF L2 o F
o AATH F4 o= AFTH, A EAo] de F GAY AEESS
Fata QIAIRE Alo]E9] Z7]9h ®fjol] thd =] U6
ol Zo] AAL B2 FAEFH HEVES VIFHIE AT AT 243 &

Z ARAZ dgeta Ad #5k okt A T3 FAAHIT v 97
S =713 Tk olo] meEt F§REFH AEIVFES AAFH A TE EA,
Aol e BREF &8 ZAEES AAsHA n¥lstEA A2 T2 )
EE QA HAL o]FHA st AFFHolEteE T2 BASA HATH

A AR A QD (Global Geoparks Network, GGN)ol| & 20133 @A 3078 100
A Kol 7hAE gtk AFAFYL 19909 FHY stxie} AEIMEC] AE
st = YA 2 T YL (European Geoparks Network, EGN)< 1997 A& &
Aol BE AFHREY qFA old F3, AF BA FH =RIHe A A F
FE 7MAZ ANFHAT FHAA 19909 EE AT do] e e =97}
A1z o] 20000 dEUClESH A} TR 34 Fo] Sl ZRL9 QE-Z=2
vk~ (Haute-Provence), 4] 3}9 (petrified forest)o] & 2829 #H2rA
(Lesvos), &% 3t4o] e 2¥d9 ntd 2EZZ 1 (Maestrazgo), AR 3
o} F2E 71 549 Ebolol™:(Vulkan-Eifel) 5 4719 AW ERE FIAZF
Aol AHHAJTRS 2 F 20049 2z FHZETah02 {Ful2a%t

o fo

X

u°l'

o,

2,

[

5) 2= £ o)A, http://www.unesco.org/new/en/natural-sciences/environment/ecological-sciences/

6) Murray Gray, Geodiversity : valuing and conserving abiotic nature, John Wiley & Sons, Ltd, 2004,
pp.182~192

7) W, AEARAAGE 9 vteg s dFA1E(2008-2013), frul2~se=9]d3], 2011, pp.6

8) Murray Gray, Geodiversity : valuing and conserving abiotic nature, John Wiley & Sons, Ltd, 2004,
pp.194~195



A AAANAETLTe] SRstEA AZAFAE SHAAN AAFHLE 7HA7F 3
© o8 7MY B2 AGE0] WEHZ 7hdol Ho Arh. g 2007d =
o} x| o} e I 9k 2] A F A H(Asia-Pacific Geopark Network, APGN)o] A #xo] 3t

S HEG F3, &, T oo}, AmdAol HEY FolA xAFHo] &
FHL AT FEYUFHAAE FdA AFEADF L] MAANZF L 7Y
HHAM ofrolHF YA AT AR FAdo] HIUZL FTF, LB, oot TH
7 AZTLY o dF 79 A4S st =¥stn ok AFEAZET L
AAAATAL 7Hdol HHEAM AHAFAME AxHo=m i3ty sty
2011 el TAAZTAE, & AU

AAAAETLL Hud JAZE ZAT AARAFA Y BEAEHAY T

a

SHE BgstEM 7R eE Fa% AFGH Alo]EY A E FEAITIIL A

FYEES AT FAY WA, €4 RIE 9T A2 Fo}, $IUSY @
e nEey] 9% 9o 5 AEORAH 239 #dl 2 FAY YRS
FEO)A 93 BE ATEC oFAT o AAGIY nBE AT vE
249 AdFde B DA A8 B I/ 53 S AF

= &
23e e He WO Yoz o TEadY BAS A BE ATFSo| of



T o
L:%Wﬂ
ﬂafmﬁmﬁﬁ
moa_.zaaﬂ g
_agaﬂi TH o
W_TZ_ILE_‘mW ﬁ,ovmo.,
o fbu.% Nt éz.
ﬂ%f}ﬂr __oo:__ﬂ%dl,
- ﬂwo1 w P }%_Zgoi
T el o i o T
b A+ —_— .,Ho,lll.lL.,Aﬁ o
%%%%ah? mﬂo@%uuaﬂ%ﬁ .
O N = _To I ok K
%%b%q% mwa%%%%% “zey
ﬂnoﬂﬂ; C %ﬂ ) W o
2 B ]_nn_%a
= ™ ok T ) ° e Mn o B M ﬂm o _ﬂ_x C B = oﬁu _Ho
%%wm_}ﬂ wrawolg_gﬂwﬁaa %oﬂzuuﬁ
o_Lﬂﬂ%%ﬂr oEmﬂoﬂ%xéﬂﬂoﬁewm
ﬂw%4%1@@&&@@%%%54%%%wﬂﬂ.
ﬁoaumosuaa,_ mﬂﬂuﬂxlaﬁ ﬂﬂgar.ﬂn%.ﬁ]
L#Lﬂﬂz_A»Lﬂ#m*ﬁo vmcﬂoazmmg@ 2
gf@ﬂo_ﬂﬁo%vMﬂny%aﬂw ﬂozw%
oﬁxﬁééaﬁi_/7d%ulzéﬂnﬂMéHW
mo1:xxoalaaghag_¢tﬂnﬂu Wwo
waro o ﬂAxﬂ,_mL_,_uTﬂomMn_tu&_.uai%BE
En%ﬂ%ﬁ ﬂ@z.driﬂ%&.ﬂﬁ]o? T
_@;LH_/_.% Wog_ 1__1% ﬂmoﬁwuulﬂoﬁiﬁ
qaw.n_.nﬂwﬂ%mgoﬂio..x%EWm.toﬂ
L.u 1r‘_._| ;oX mﬂ_z - ]AJ.o
%mb gmmé#ﬂ###%mﬁwiomhur?d%m_.
Mo_._,_u,_@ﬂa%i%h%orﬂ%oﬂ-wLAuT.Eo
zﬂznﬂﬂ.gﬂoﬂwﬂqﬂ%@ M@faﬁ%@hmm
,_,_ZﬂmﬂoZa@Jmﬁca%mmaoﬂmJ%xEﬂﬂﬂﬂw
@%ﬂm%%m@mmhﬁ @&%%ﬂ@ﬁ@ﬂ.ﬁmﬂ
Tﬂﬂﬂﬁﬂuoéxﬁoxﬂéazfﬂmxbxoﬁu
H.mv- ‘lko.._o_l‘dlx .Ll,b—v‘m,lr,‘Zl .LuwlA_lL OM
Mﬂw@%m awaﬂ{mxiggzﬂo%
ﬁl:ﬂﬂé_fﬂl_m x%ﬂ%iiﬂﬂyoﬂh
T 3 Hfifjiffoi T
.UI__O Z_Iyﬁ_iln,lﬁd ﬂArOﬂIwAS T_EOL
EomwﬂﬁjﬂzﬁmmoZTﬂhLﬂlilL.wﬂ
= aﬁd.gﬂlzle Euuumg@.o_ m_. o
ﬂ].lﬂﬂwﬂ X P N il Z_li..x_._n o HT%
gJOEuH]E = 1;
o = N = 6 m_. ol W,_ N .
Zﬂur_,m.omwﬁmu&%d.ﬂl
_oE,xﬂo_ W
%z%u
L_Lﬂﬂq}é
)
W

A3 Qo

=
=

7}



FAEANAT AQGH AFFOEA FRUolgrh FUFS $HYF F4
gagton PA4E B9 HdEe B d&Ho2 x2Y HU Tom
o saEgel B 2 ANE AUL Utk HHEEH A HA U
HHGY FR% AT FuA4
2 AA B3 Frolth FURe
s AN s St Wnabde FAEC 9 By ohd +4
o2 W7 Zkm o] GIH F- AR 2o e YU A,

o
o
5
i)
(A
f"{
o
i)
e
4
it
Ho
rlI.
A,
2
& i

O X oot 2 o A
o 12 o X to &
N
x B _Ilm—'o{NrL
_\.‘_:N o
o %5
) B
S L
= X oM
o TR
pe o
o N
i D
o rmm%‘
uop > o
o T o
) -
(L~ £ 3
oo
e By
SRR
2 = o
RN R
mlmlﬁ,‘ v—|>'—'
o Z‘;:‘o
)
A
% X
S
w 8w W
22 noa
4
X 2o %
T o
2 :Ls'.*j
it o g

ZO{é
o N N
e
firt
fo
N
i,
ftjo
R
pail
%
o
=
a8
o
e
Lo
ojfl
lo
Xl X

an.

MAs gl o WAE E

FH AQE0] Yee AT

Aokl w8 BA HUA nFel B@ A2AL AAA
=

A BEe BRAS FEH

)

g BHAF3 1 FELE B3 TERE #FF & Utk 3 FEE AT YA
o FabE ST AARY FA FA Ui AF AH0E & JHATL

9) Shon, Y.K. and Chough, S.K., Depositional processes of the Suwolbong tuff ring, Cheju
Island(Korea). Sedimentology, 1989, pp837 ~ 855

10) 33, AFE FAbs ik Jed B, AZEgEA A37A A1z, 2001, pp.71 ~ 82
FAE, AFE AAADTA BE D TR, AFSASFAAAE, 2011, pp.157



Aol A RAFD Uk oHe F&H AAE G FHH ANE
g@etel Axe] YIS T BAS DAE AF A5E T B o
A9e] A&AEE FAL o7 Astel AAFDe] A rNE FPL ¥

A
i)
o
o,
ro
N
i
Ho
[
2
)
ok
r o
A
)
ot
o
&
ol
ol
a2
i)
2
ok
X,
}0
o)
o,
o
)

& WA gk AAXATAFE AAFA02Ae T B0 FRAAS
aay] gatd sbol= e Ham ool B FAE AH AAANRETLe
2 ARHES 7 JAFEEL 2. AFEALTLE JFo= BN Axn

=A7RA AAADZ L Aol ATk

AFEE Augoz AA%A 747

GE

rlo
il

TEYE AGeE AFHAA B
I

o] ¢85 $: ATt FezE= Axe AW o
Ade] e ATES T O B HAES €A € Rolx o AT
% A G4 B34, AH/H N E 154, 334 Adez 834 9n
A A&7 e ol ¢ e Aotk oo wet B AFdME sed d

TE T AAHeE g de FE€F AdELY ALTEH HAE HFA

31 AHEd, 11y, dAl. 234 ARE NHEL 299 NARNZATIES
2

W FEE AdEad e A2TY 2d249 A 75



ol o

B 3FTE dA7 2y

v?_
g Hzo AAXNATAoEAN FANAF LT T F GEHLE EA 1244

ol 20108 A A A

7F &=

7F AZHAAT. A

2014 34l A Fo] F

_‘?;
Stk HEH &3 AHe

Beo] glglothd 1

917

_'Qr
JE MAX

LF ST EA A

cly

o

o

0

wjr

i}
_Wu_

T

oH

22!
i

B
o

ot

0

-
il
ol
RO
)
Jxmo
o
o)
=8
£

ﬂ

=T

_Zﬂ

o}
_&O
"

Ao
T

o
B

.

N

%
s
i
AR

)

1l

AGoldn gAz FA =

22|

I

e

Aol dEzd dA7Ad

o
22

ol
e

o] @TolMe olFA
i 2E< 2842 "oy BAHA "HelM v

3

FH27F 2472 o]2od HFE otk

A e A Hel H

e

g 73 g A

A el H

il

&

?l_

i 2%

3]

=
T

3t ot

= 27

satAle] EY AR D

3

= >
ST

ar

g Al
o] olFoiAsith NdFoz2® AFAWAA 7HF e

A 9%

5|
pud

g o9

ALF

=

o
HET TLH Aol FA

SR

22|
=

{=0)

&

AhET AL, AFTE AAREEFY AHA, 2009

1) AFEEAA L -



1987 Ao F¥lo] o] N RN BANY, /] 5& BAsd AnPgow
R o] Ade) BHA A FAAT] ARBm A 2 ABRAG B2
2} o FolABA AHIA Y FEAEAY0] FAF AT olo] e} o]
e 238 AAG (DA AAE D Aoz 9%z FHAAA HYeH, A
o FHlgo] oHe AL TEY PPL I} 20108 AFES AAAD

¥ AdE st A FAFA 2

o
rio,
o
frt
r ]
olN
o
12
Mo
S
o
b
N
fru
o,
>
18
to
s 4

v}

TEEZ FATIY AFSLEAAE AFA FFE mbe 4s616-1e A
o2 gAH gled, AU uidle - 29, 219 - 29, A%, &4, A
T2, AXE, GH, &%=, ddg, 2, TR, A, 258 T 1679

get 51709 AdArtEE FAEHS doeH, dFFWE HAY WAL 791kl
20149 3€ @A 8263%Wol AFsta Atk ol EAE AT = AA & -
B AY F AL e wEs} ATt £9%e 20009 AWEH 1A} A
#A 712 E QAo HAVEE A5133E AAHY BIiFHn Y 1).13

TEE2 FEAOE 57 126° 9527 ~126° 10747, &% 33° 177277 ~
33° 187167 $X#x glow(ay 2), nAZYe Aol I AP
7] 0] 156TCeola, T Ao 1,4181mmeoltt. 2012 A5 WET o]
Ae AFE e Ao B APl vs o 8%~90% FEZ He F4
e Bol: Ykl HUHHZOE FHY FYROEZRE B3 ¢ km oY

9E 9494 T B 5 Ye 99DH vhed 3L e 4

ZT, AT 148me] S ECoE FEUt & Idg

AEH AFRY AR AEd 990 om DR =
1 Qs AAE, ANNANRRE FRATAA FEA
S 9E 4017143 ol 4x of 9

T FE%o £% d4E AA AY e ded w&Fd =X TrtE), A5

u
to,
i
(1
it
o
M
H
m

N
Lo,
X

P
Do
Ho
)
>

=

FEHARE A|F=AH EH0]A], http://www.jejusi.go.kr
13) AFEEAAE, 2013%3t G X=H3 2013, pp.84
5

HAA =, #5338 2013 AFEAAE, pp.64~66



o] ‘B HA R

j g
=E

§oed HRE A

kA 3

S

b
Ha (¥ 3)19

59

o, BAE

ol o3 =

=
or

Hio

=

<

[AE

=3 AEAEAA P2
A F

A

]

o feHe] o3 g o

A gsm ok

19
=4

AL A
°of qgstA F4H

T
11—

=
A2

AR, A,

z2et
o 9le.

of A

a¥ 1 AT Z7eA aket

15) AFE-AA =, 2013&sg2E =32} 2013, pp.89~93

_10_



I9 2. 8% AdE4L AAE

_11_



129 3 498 A9Y Fo 345 (14%4) @ £9%. 0 FHE. © AAE.

(A9 2) O AARHA, © AANYE,. © FAEFE, © A5d =
87, (RRPHEE) O ATHET. @ =% @ ATHAG. @ A=
A7, ® 4o7144. ® ARY. @ $71%<. ® §+IAEAA. @ B
AR,

_12_



R oa o %ﬂ@mczw%o a_mm_.,
O . R ; —_
oW o 5o T T ow P W >
AR N i
Poa o P ow B PR R %o
T .—0._ = i dﬂ i~ Xo = o o\ ._l_oﬂ EE
wrn o P Xy e = Mﬂw ol N_/r W M
_o._,_ o) Mﬁ ! W M Woogr Ho OF o do O
o T ~ o — =l ﬂ _
a3 M w]a n_lrm W e W M W T ° ; m_. L%
Bow X0 W o ° R o= F oW M
x T W os o T g 5
o X o oW " T o <o wmw
™ o Fo M XS op e R Hom o
Tl Py wgre g Hd T
o P =< Nooab = K 5 @ 9 WFM wo X
w T @ P = T oy SR Dy w
Mo o I Mo o4 T ORD m_.m of e
X | ,le i ol g A_M o= | o Gl
X o4 o X oyoo o o AR
ol G B T = B )
W o 3 o oW o
ol Mo o MR gr | o = s R J = o
woR Wonow A R . !
SO - SO S
23 m S BR E._o BL w Eo ﬂ_OI — 9 z_l AN
S =Y e oy X I HoON
e EE o cT_ QE._ X E " E#E ZT
.n__xou Mo o Koo e W - .
F F oo M Xk g E o X
o o om oo X o B oo oo P
wom oo Jow Boyoxozom ®ow
= X ® =0 ,_._. N-o o - Mo B o
gowm om o 0= N o = e -
oF B T N B T T OW P T o

=

ol

&

1

3
Sf

A 7

yl

A
S5

=
S

1

1
2

hui

=
T

b

o3
=
o
-

g

B

BEEREY

.

HFHo = 1999 gt

2 g0l 7HA

a2Me gome] B4

1

°
hul

8

_13_

=
S

F 7t

9
poA

o] 3%

3 Aol
HE

A @A FEA %

'1'_'__
AAL A

=

At oz 7hx7F Ao 28

FEotAote] 47



I 4. A7 Fa" AAXZEE .

gujellgt AdEd. (© 27 AT (D 4 FAAY AH T4
sk A AT, () Fh 7l2E2E AEAFY.

* A8 1 frdl23 &9 o] X (http://www.unesco.org)

_14_

(a) =Ftete]d AAFA. (b) A

(e) &




a9 5. 2011 €8 FAEHYE AF

_15_



m. 9+ A3

1. 29 XAZgel Alz| 24

2

ok
{0,
i

o= AtelEA FYEAE Al =49 Extoold (Vulkan-eifel) A
AL AdFdY ZHAHE BHH Yot de 7Y dS=HA Pl
(English Riviera) X2 3, 283 ofr|o} A AM AFFHE A Yrta
A= ZHolrote] I (Langkawi) A ZAFY, &9 24 3429 (Unzen
Volcanic Area) X234, $3¢ @itit(Danxiashan) X254, WEHE 1t

7}2 2~ E(Dong Van Karst) AZ Y& LR 3t ATt

1) E3oteld X FF Y (Vulkan-Eifel Geopark, 5¥)

e
S
é
nL
8
%
o
i~

=
ﬁd

ru
2
>,
rie
S
2
W
i3
rl:l
(L
)
o,
i
2
e
=2,
X,
Y
o,

%)

(0]
ftl

J»

Za® Fao] BARYLY o] 34 el B} AN M 2dE Ao
2 gHEz Bhe] TEH U EBololBL AW 28 ¥ B B AATA
Sol HES Aen o AAdA BE FAH AT FYLo] o|F)AKT. B

_16_



totolde AE W Imme] $E2 F5ekT g Tt b= o] Xeel

FUEL EEE Jtedel e ALE FofHI UH.16

@ % %
Brhotold AAFA(DY De FUADFATY F4 B9 U T F shiol

k. Egloteld A oM AA A4 d F¢ AA

AREn 1 FHdE SEW AP Fao]

s
2
mlo

A% we BAE]
9T Bcloldn ge
ARG 43 Foote] AARFS FHIAAL oRe AGAA L] 2
Ego] YT Bhojold AAFAlE B A w2he] AT o 350719
4 =FES B 57 gon WEASE oHe AA%R AN ojETE F
7 98 o] A9 FRHT Briolold AWFAY SEE FEAS
A BRI AT BEEE BAM AQ%Y AeE olHNPoRN AAFAL
BERT ASNEE A4 BRe FAAAE Aol & Aol Be R B £
g BACdYe BE NE o8 ¥ SR I 37 U £ 0F 5% B
o2 4 g =2 wbd 2 FE YrHa 8 o]

b e ARSH, YUSE, 34, GAHH 223

AtHZE 9). AHA ZAE & ZAH rtlD

(1 Sl
o
30,

:
it
o

ol
o
o

(3) AIAHA
Eaiolold Q3P AAFAY ANE eAARY FEI ANHT Qo
W 4EAA39RY FUUHE BT BE AQFL 256 AFH WA A

16) ful= SHo]A], http://www.unesco.org/new/en/natural-sciences/environment/earth-sciences/
global-geoparks/members/germany/vulkaneifel-european-geopark

17) Extolol#l A AFY &7 o|A], http://www.geopark-vulkaneifel.de/index.php/aktuelles

_17_



BN

ol

Aol itz XAl o

F A =

5

rul

o
B

)

el

el

_,
EW
gl

shitol o},

S

]

7 & Aol 7t

A
T

i

=0

B

AEEFZC] o] FAX Aot TG A met

o
18 1

a=

Bztolold XHFH9
(maar) &3}

ad 6.

a9 7. EFote]d A 2F

i

Deutsche Vulkanstrafe

_18_



1% 8 Exlojeld AT 35 JNE

w3

a9 9. EFlotol]d AdFd FAE oY

* 27 EFlolo)d XA FY & o)X (http://www.geopark-vulkaneifel.de)

_19_



2) 9= A guld A2 FY(English Riviera Geopark, 9 =)

14 %

dEFA o AAFTA(T™E 1002 2007d AARNETLLR AF WO
o, B2 (Brixham), = <E(Paignton), E7|(Torquay) L3 wpu}E
(Babbacombe)2] &<l 3 Az gEo &cte] X8 AtHIH 11). 7
Hlolgt AFAFLL EHo](Torbay) HA HHE stz e SHXAY

5% A% £ 5 AR AGeln, e B FHE ADfe] A
o5
1

2H F29

e Aoz Fad A79 39 5AW dolA 49 d HE Abo]e] mA)
MR SEMEY Aoz AN U 4R Aot NDHAE
e olfe Hagos wEoin FEHNES BN dEslY AAT BYHA
o 29 5AW oM 3¢ | Abele) HEY] AN AL APgY =T
Sol 2 Ushdth H¢Ee B3 Ax FIH 2L 2oW A7) A2AE A
g9 542 Hm Qo 1947 AL $29 2AL AR fhel B A
AAAez & 4%E VAT BF BEd 99 mdole] AAFAL olBT
2 HYAS KT Y B U FYTE, AWF B} U9t BF
FREL AT Yo

@ & %

guld gt AFFTLS o A4 F A7 F(ERGO)C & AD#FF w&,
A B3 59 &FE0] ofFoA Jor, AEdFd FEHS FEUHES
AZsted dRAES EFFEF 32 vk Yrlde AT Lol 32709 A" L
7} 1, AE FZF(Kents Cavern)¥ Hlg] d=(Berry Head) FHAA BRI X H
¥ A E](Seashore Centre)E T34 AATAE HE & F+ AUrh gulozt A

o, 297, 154W, AW FYFI LuAg

18) frull= EHo]A|, http://www.unesco.org/new/en/natural-sciences/environment/earth-sciences/
global-geoparks/members/united-kingdom/english-riviera-geopark

_20_



L%

9]
hal

of

2

-
K

]

2

Al

-

Y

2] 7] -l A

~ —_
_aé_yxﬂwr %% TR oo F WS W
W oy i - W o ox o=
G4 Hom o o A = U o W >

T T m R A O BECR- RC Y
¢| on = 0 % - o ~ %0 o~ ~ R o )

AR W B OE N < a B
L I ST G- oo =8
SR - I B T L g% &

0 £ n "o

R I e SR o T 8w o
i CH: I o < " W_. Ol ma 3 T
o T o= - ! "L LB W L

o o o 2 G iy P o B
5 * o N 03 S Wow oy B A
< W om ® o o A R0 o
Foxowm o ok ¥ K -5 XX T 3w
o X g ow * o w PB T o P o
CONRTRR I M G P T FE T N G o e P
= o o F T BrE R N oE o ©F
g b I g o W U
I TR e D
m/fm T = T e X wr uﬂm T oA oo s " mo ﬂ = W

f ¥ o “W —_—

o o M M T W (N R T o W Towm °
iﬂﬂ%iw oo ﬂ,ﬂﬁ%ﬁxﬂ%ﬂw
o w T oD B L SRR -

T B N _ N . 3
PET p b g BT Doyt owmt Fw g

¥ R g w o O
AR o ox O X & S U A T
N © "oomw 7 oo aom T = oM % o
Mo R T T g — T R’H B dof o —
L ia 5 = ° o o N A 2 o= oH o

oo BB ET @ o Wﬂx@@wﬂ%%%%;
ol o N T o T - 3 R~ ok o i
Ok He w _a,_u o KW 8 ww mn o n M % ﬁ W wooH
2 B v e I I B o I i

S| x|, http://www.englishrivierageopark.org.uk
—_ 21 —




FH
—

QYA ulo AL FEA KA

g

Zoz Fzto] 742 wHAIA Q.
gHdE 2 BeE 24 vy,

© 0 N o o
off
o
lo

ik
p=A
Mo
I‘Z
[o

IS A3 g thH sty Byt

718471 whgd o

Ag sl 2A AL FAAEE A57] vrEyth

L 87hE B1 9n AAEFNA $NAL AU $FEA =hal7] vrgeh
2. o} BHYUE olWF HAol GM EE BBES AR wHAY] s
3. vhedd FHe H2AY] Mg
4GP U] Aol 24 AZEE FARPAL, BY Falo] AZo]
dot Ag REME si¥eld FEL BASY 98 A%dE wdr
E5 2 292 1357 440
A9 sholo] JHA AL, HHE WA Do & eyt

10. Aol oz 7heA, vty 28 S dAABZAAE F FTtA of

11, BAY otol&d /HES 259 A& A §E=EA] FASH7] vrEY
12. EEY 5 E3& A HES & a3 =94 guldd= sy 7t

ol EHo|XE T3 FE #HHEH AR kA AEE AT A

English Riviera

.

GLOBAL GEOPARK I3 10. J=EA guldE XEFY =

_22_

27




a9 11. YEH=E G5 b

A% Eulo] b

L

SY 13 AR Fela 2t
o}7kAF A2 2~ E|(Agatha
Christie Mile) &4

* 27 0 =] o A FAFY &9 o] A (http://www.englishrivierageopark.org.uk)

_23_



3) 4719 A2 3F Y (Langkawi Geopark, 2 o] A]o})

a2

4719 AAFTA(AY 192 TeolAol REY FAE B RFold X5
At THolAo} ATHKedah)Fe BZo] BE HEo] B £9F A9 &
7} BsoiRed 2N 949 doz FAHe o B AABQe

Foejolr|RE HEAAN deolActe] AW AAEAE HF 2 ReFETh
ZAY 7 B 28 AATFE APOR A8 Be $3¢Bol FNTAT
e AATE AAEL 20T BAS 59 50T J AT FE AT
el ZEGUUENA 2AY A% AR Atk FAYE ol o] G
A@Ws F450] AFE Adols, WazRg &, ¥, SrHAA, 452,

TE, 484 § o] A9 AdHFEH BEAFYL HFEE A2 = (geoforest)

o

£
ot
4
o
N
N
H
l.:\((_)l
2
>
(e
Y
il
N
5
©
J
)
lo,
r)v
o
B
N
o
ro,
in
=
%0,
oy
S

F7h9 AAFANAE AdF Adzel Agel BFE JudE FEL ¥

At KAl A TA 7FAE FHA L ey, FEotrlotdl A A
FHREEA 2 227 HES et AAstE e U A2 g2 A4
I AES THAZ o] o AFY AFFAG A AHAFLeEAY THAE
AT Ut FIH AT AL AAAEAETL AT olF AR A FALF 9
HFA4QA AAg T low, AA AIH - AR SRR HlA A=
ERste FFAE bR EHIL U I AR L] dHEHAEE Y T
B o}yl A &A% (Machinchang Cambrian Geoforest), 7|8 JI22E A &%

20) |23 EHo]A], http://www.unesco.org/new/en/natural-sciences/environment/earth-sciences/
global-geoparks/members/malaysia/langkawi-geopark

_24_



i

(Kilim Karst Geoforest), ©%¥ ®WH®H ©#mlE X
Geoforest)o]  Uth2D  EF  #FHohe] AAIFHole EIFAAEZA v
(Mahsurl) #+2#17F ed o] A9 DA} Ao AL #AFEFS &
AgA 71T Ut olZA A JFHAEZ QA3 FIHE B o)A oA B
HFA R FEF3tL Y2 olHT AGELS WEAY XEARE A 2 R

53 gon FHNE F FF o 2709, 1 o 1098 AE7} FEL &

% (Dayang Bunting Marble

T v 379 AAETAEe B REAQS, AW FANLA'E 45 B
Fo] FRHEC Bt o] FoARL gom TR} BAGAZC] G A2
9 2R 948 ==qHm Ak I ALFAL jUels) P4, ARAEL
Yoz B4E AWHA FoRA ADAL U Frs Ae AgHD
e TFHE LEH Faolth WS AAFY BYYFE 25, FEHL,
GuE s DU 1% TEIAL Asm gon oHE ZzIdEL
A2 Smo] AFHT Utk FEL 9F ADFL ALE BT 29 39 =
2agez 2993 ofrldA B9 NAFA NF AEH 4BE LKA
T 9rh23)
(3) AIAA

G7h9 ARBLLe Teol Ao} Hxe) AAFAdo=
Aok AL BEHH AAE AN Jou AAH
o GEE Aotk aHY AAALTY UF olF FARSG AAYA Feo
H3H =do TelolNote] AARFAE RAFL o
JRAE 0% Utk BAY DA 4
9 AFe # A FE HF 2 ARIUT olHE AARA ALEL FEA
S0 O 3@ A4 AN XA 2 AclT 379 AQFLY v
8 AF Aol B Aoz BVEY. ET 29 DA R2UES 9

3 ATHE 2§ Z2IPELS o] A9 FHER AF FHEAA AFAS

ueh
£ u
ik
oo
e
o
it
2 1
N
N

]

X

P -
s
do

21) Langkawi Geopark, Guide to Langkawi Geopark Exploration, 2010, pp.19~36
22) Langkawi Geopark, Guide to Langkawi Geopark Exploration, 2010, pp.47~48

23) F7H9 A HFY &5 o)A, http://www.langkawigeopark.com.my
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2009, pp.95
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Fe¥e AFENLFY NEDE F U SARAAY HEH ST ol
o, 4GS, JUSE, A, BAE, ZRA A7 B 425 3

= AGothad 34). 29 ALFAEY AHE BAse] $9% @Y Le
SR X Ee] Sted, BUSHE, nushy, F5E, ARF oz ANt YA

r_{

#92e AZES A% B 9A5 Uk $AHEZ A FAE 0mol
W gAY Y AYeE FHE AT AP B3YolHaY 3H)

a
45 G FAE IR QA Aste] UFSERH EAL 49 4AE Bl
3 s o
3t 3od7)2Z(OSL ; optically stimulated luminescence) At A4 3
18,3001 ~18,600%d Atolell #&3 5ol HHAT3Y o Al7|& Wetr|7F AR
23d A7 E "GAY fFEEe AR 130m7bE 2RUith wEiA FLEo)
E&std gAY FHE Hb7l ofye H2 HoXURE Aoz FASL Sl

hoER 2929 £ASY FRe vharhl wggel ol AsEs W
°l

9% A7 AY5TAY HA%E A7A% daw +29%e H7) @
A BPAANA HlpE o R b o] =9 yrz

33) FHE, AFE AAAE D BE B St A2 9AE, 2011, pp.157

34) Kyung Sik Woo - Young Kwan Shon - Seok Hoon Yoon - Ung San Ahn - Andy Spate, Jeju Island
Geopark-A Volcanic Wonder of Korea, Springer, 2013, pp.42~45
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gh g HARES AHT 7 Q7] dEelH EAdFE 3t £E3 & HA
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g4 A S/t dReE A E EHte F2% WHolA A E
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i
A ET, B FddE9 IR A9 FE FIGOE FAHHA
3 I

)
RS
Y

ol 5 d F YLD WA BF AT wEAR FHqEF= o
X o] WE £L=2 rlgtgtel EAH
A 2 gl EFsAY A FEo] wERY o FYEHFIL $3 T

35) Shon, Y.K. and Chough, S.K., Depositional processes of the Suwolbong tuff ring, Cheju
Island(Korea). Sedimentology, 1989, pp837 ~ 855
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36) A AALATA, AFADFY, 2013, pp.141 ~ 144
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AAEE AFN EFAAM o lkm BES Aol X8 gon FA=Z <
900m, FH2 2 °F 400mel Heolth AAEE &379 A7 EFHe=R
Z3te] e ite] R AAFEOE A AY A FEE UH
Eolzl Aotk AAE FF FEo HAste &3 771 HA wHEAAD
Fol E477F Ul FXHJET olHe Ay A4 AALS FAEY 3}
A4 ARG AN 42). A §3 79 R dE EMTE AEHA
Aol 479 16 BEr Fob od, ‘Fxutd'etn EgE N 2H(sea
stack)o] X Feo] o] EA T EI}FE FHETH(IY 43). I AAE A
2 AA($FTY ME ugRE)dE g gz FAR BEAFH &Y £

Me

=

5.:

Y 42. AT EFA B AAE

a9 43, AAES) ATt He o

38) &4F, AT AAANEATY BE 2 L83, AlFSA3E A4, 2011, pp.157
39) AFESEARA = AARA TR - AlFE AARESE EYG 93], vl AY 498, 2013, pp.86 ~ 87
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et g oE FREET

To= AoAA
A5, dEy
FAF =,

2) AHsA 713
A s
Aabzel o] HAArte] £ AP WP 420 Aol w g2

T2% 4
ATHIE 4)40 HEee viotuzrs 97 AF o
AR AZEo] BE2RAM Ftvbe] F2 Agte A SUF,
T, B EYS 53 2ol Ats FHE ZEIY. s gl
% 5 A7tA E£3 Ate AEEF Fdvtel A GAZR, #F Fo] ¢
AAN EEDT. AL S/ IUR, AHZo] FEE o]Fn Az A
7k AeRY ke FAoE Exdd. odd HEEEY SAL FE¥
Ao Bk ol FAEH AR Al E fAE FHE ey AAE
Ae §A4E HUTH guRe & FFA Aolgrt vlud ¥e wHe 7
g o231 glE ol EHOTHIY 45). FABIE AAHOZ Heso £
zHo gloy «9f WRde B 550 I/ A%n A 2A = o
HEEo] Beaws AR A48 #4402 WA 9
FUEFH AT, AAEdE AAEHATF Astn glof oEF FE
dAH7 gk o] AGEL e dad Agez she HIEHe dx
e =5, A, AT, 2, 7heeA 59 ZEAEst Ha Yt
46, 47). $E€% ddolE LHAEL T2 AFstEs FAA Bl T2 FRA
Holg e Fud, WHE7], ¥, =LA, FxTol, AUt THE, =
ol A% BRI duz FAFY R} AREVE I AAE F
Aol e ALBAL AL, Folzwjr] Fo] FBoE ANE U= &
T} 4D
F9%9 FUdrt Fole I HEAREC] ANt 53 o A9
£ 2409t IAVE wol AAst glow, ddtele o, AE, EF 5 UF
AR =7, ofFel, AHF T oAFEol ¥ AHst YTt
AAE AAARFRI S - AFEAAA AT EdeslfE), wigtel Q18 9%, 2013, pp.33 ~ 34
AAE AAARFRI S - AFEAAA AT Edelsles), wigtel Q18 9%, 2013, pp.35 ~ 36
AR - A A s, viee] oF 9%, 2013, pp.33 ~ 39
49 -
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3) ;ashH 7}A

4% dudE AX7AY FEo] ZAE T FAEAXI Ut o] AY
‘TAkE] MARFAA A el o] FAX G WE Hxo ZAME 19709 dEA
wFok FojE(pearson) LF7F LAY FAHE o AR A LRAEAFE Hole
2 ue] T M7 EVEE et dAAYY fELS FUsta 3
Aol Aoz TEFOEN AFEHYT I F 1986 AFTgn o doA
AFE "o 2A NFRALE 34 F, B2 958 ZAHAA ZEAd A7
o] Ao g Hole AA1Y EVIAF wANY] dFE 5T 0 U olHT
EEY APLE o] AFe nudtH FAHY FE JpsAl e #HAo] EobA
43 maty] AAMGFAEXE ALY A41232 AAHY o koA It
A 0" AXNZIAY 23719 A% EAE BHAF1 AT E 48). 1987
kel FRle]l §3 ddjel A BANE, F 5& LAt Ange] wet ¢
AA =R, 191d 7 1992 d ol A BZALE A3t 27U EFA SHEE
w2t FEEd o2 AAVIAY FEAEA 2, 3ATE AT 1994d 9
ez AL=Z A 2x 70l e SEFEAE o] FolAEA fF7IEC] EFE
1Ak Br)e} 77 HAEHATHIY 49). 19979 LTI EAIAE SaE F

mlo

= AR §H delE AN FHEe] ATHT Qe Pl A, $7]

AR FotAT hAE F4He FAog. =ax=

43) HAFL W AATFEA] W3], A=A, 2000, pp.205 ~ 206
44) AFESHATA T, S 4 EshA) SE AR Bard, 2012, pp.31 ~ 33



of 9ItHY 51). E8A AMEe ARG AN AHL W ¥ AL FA

3 4FE o FHS oFm Ybv ¢rEo] 9¥ F&FIo} AwAL
Aol

2 & BEo] Ha v 1Aty diie AAMTZIAYN 2Z7]AAFE "t
E AA L€ o2V I7HX 29 A F

o AAF B gAY EE EE VI e ReE B F U™ 52).46

+-2|L 2t 10 R R

29 48, AHF 4123 3AF AASA X

45) Kyung Sik Woo - Young Kwan Shon - Seok Hoon Yoon - Ung San Ahn - Andy Spate, Jeju Island
Geopark-A Volcanic Wonder of Korea, Springer, 2013, pp.46

46) AFEsHTAIATY, AFate] 4 E3hA EEEAF Balx, 2012, pp.3l ~ 33
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we HUSe BEST gk o A9 HUSS F9F Fuirh] FrH A8,
&, MY F MBS ARGT 2o Ush AdE std A o
Ade Bd 4B HATh AAG Aol 9B 25 AA AF 259 3
2 AN AEZ 1 8Fe] Atk AFE e ugdd FA
ARG BT @AY FAE 2 Aol7t glon IFF we Aol
a5 Fe] e Ageld QB 33, T £d § FY2AH AEUA
AF Ade) FF GGo] HAAIIE SHATHLY 53). 19006 FRAA 7,000
gol ok Ve St AAHOZ Be BHL o|RWA 2HE FolEo] @
A 45004 B R FOIEUT 20009 S SA e wld o 13001 F
20153 Q& AROITHE 44 +8% Agold 2Fsn A& iy F=
o} 2009 0]tk TIRE 607 olo® Aol ol UBF of2gol 9o
& ZAE 9% wehd Agoldh mks AUEY 49 HAolw HiMFE
EAHOR FEHE Aot wrh} HUEY FEAYFIN FEO
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A AAE Ade Add HAe] AlYA 0008 %8 o] A9 FUE&
< FdF AAodA wid 389 FAAE AT AHIE 54). AAC FEF
9E JlgolA olF EE H|Hol TAHIJIETH o] HYd & o|RL FilolE=z
dES 2 ZoE JiEe AL s¥WEL AE glew o] Hle 1757d
of AFEAZ AlE AoZ FAAY. s8] AT Fitol7] HE] A

9 £4& AN A= sYHn ot A Qe FEF 2 vhed W
Aol ZhEel Mg el 7IAE AWY] A& sEEeS A% 7FA

o

2 A A uAe AL AW T 29¢ FRFT AAAT YT®

47) AFEEAAE, 2013 F38FH, 2013, pp.332
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H| o] @AY & o] XY FHEL PGAiel FEEA mEo FARIIS 3
ettt FAAE KRz JdEEH 20008 FE 201087 E FE€8 A dE
A B3 Fork(Y 55), 2011de] mAF Z|AgEBoE Z2FE A
=
=]

A zgsgn AL o RAM FAAE 2Pstn Yvhd

9% AR GAE Aold] 4AF DRl HiEer s o
& AFNGDL e, o] & Y e 2Er2 Fhdo] TR AFEI}
Ao A mpe 2F7) AAR 1T 3 AEE Age] AFs mee 4D
Aes @At AFY LT(IY 5NE Aol i wuE JHoR o X
Toe A% AF FUA EHRESWO] oJAE 1 9¥e REFD YT
(29 58). o] EHEe 4A AA7 AFFH wHAL wE4A W AN

o2 Bt EF AU EF ol AT Aol ded R AF
YESH UM AZE AUED RS GBES AFF] Aol Hoke
Aol kit FLE /198H o RolA AANE AT ATHILY 594 o] 9
AAZH7N ] QBT VTl WY AAse] DE YRT A= AAT} F4
B Jlgel gob o] 9AE AMAES $e9FD ATHAP 60) EF FER

g3 AA, gased 43 A4, AAE 3 Ad T I 239 Ade

48) HAIF W ANFEA] Wk 3], AFaskFEA], 2000, pp.116
49) AFFEAAE - AARA R, AFE AR B3], vt oY 4%, 2013, pp.77 ~ 78
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AFEY 39 4%
Axdg Al k=1 o
2009 5,095 4 5,091
20104 4,995 3 4,992
20114 4881 5 4,876
2012 4574 5 4,569
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5) &4 71A

FYBE Fote WA dEFHeE =EHo g FAHPLEL FeHos
T 293 XE X T YAg AAHomE
5 A FTT 2ol Z2A FAHHY de BHE AAZHLERE =ET

S48 AAdAM @i BAoE HlgtRd 379 hadl Yok Poksh mikdl
go] BAA I3, vithE e Yy g o|FUA AAEE FHOR
dtdAe] & Fol Eoleth FEEAA U A FHY AY =& FFAHEA
Abgaze vlfrE HE w9 okgHETh wetA o & dEdzga FrH(IH
61).50 3, FAbEolA wlgtRE aAHol] EEE HFIHREF P olETE
A#eS AFIHLE 62).

AAZE AFAA 71 AFel X Jog AT TFA o lkm Eo]
A gt 2AAY A RE Exgn BT o o A AFE thu
71 o] Agtn ok AARE 19708t 7kA F 77 Agdey dAlE
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HE gobglm Age 84 gt TRt AARE AFEN TEAL
R GBe A WA TE Adelth AAE B AXE JE: Ao B
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51) ARSI AAALFAUE - AFE AL EAA93, wlte] e $8%, 2013, pps0 ~ 81
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Abole] A9 FRIES x=FHoz Ful-&jo Wo] UdHA o] NFE& F
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FH
o1

dFW w1 A7 A%
(&9 =)
Sl =<l e=el
d=d
Al k] o Al El 9 Al kil
2008 | 1,702 | 836 | 866 | 1686 | 826 | 80 | 16 | 10
2009 | 1662 | 818 | 844 | 1649 | 811 | 838 | 13 7
2010 | 1661 | 829 | 832 | 1635 | 810 | 825 | 26 | 19
2011 | 1,595 | 803 | 792 | 1557 | 770 | 787 | 38 | 33
2012 | 1,579 | 797 | 782 | 1543 | 766 | 777 | 36 | 31
2013 | 1,603 | 819 | 784 | 1560 | 781 | 779 | 43 | 38
* A8 L FREE ATEARIMNAFSEAAE, d 1282 dA)
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AFE B34 M= 4%
%47(3) B35 (A )
A=
A W= | 9% | A | WEd | 929

2000 4110,934 | 3,822,509 | 288,425 | 1,497,537 | 1,087,670 | 409,867
2001 4197574 | 3)907,524 | 290,050 | 1,495,405 | 1,091,651 | 403,754
2002 4515515 | 4,226,019 | 289,496 | 1,526,556 | 1,152,503 | 374,053
2003 4913,390 | 4,692,373 | 221,017 | 1,566,128 | 1,307,243 | 258,885
2004 4932512 | 4,603,297 | 329,215 | 1,678,748 | 1,307,935 | 370,793
2005 5,020,275 | 4,641,552 | 378,723 | 1,720,166 | 1,303,061 | 417,105
2006 5,312,998 | 4,852,638 | 460,360 | 1,846,820 | 1,345,984 | 500,836
2007 5,429,223 | 4,887,949 | 541,274 | 2,214,389 | 1,603,386 | 611,003
2008 5,822,017 | 5,281,501 | 540,516 | 2,373,634 | 1,753,774 | 619,860
2009 6,023,938 | 5,891,584 | 632,354 | 2,828,293 | 2,101,846 | 726,447
2010 7,578,301 | 6,801,301 | 777,000 | 3,386,713 | 2,523,288 | 863,424
2011 8,740,976 | 7,695,339 | 1,045,637 | 4,505,264 | 3,082,156 | 1,423,107
2012 9,691,703 | 8,010,304 | 1,681,399 | 5,529,321 | 3,184,663 | 2,344,658
2013 10,851,265 | 8,517,417 | 2,333,848 | 6,546,323 | 3,385,885 | 3,160,437

CAFEEAAE

as)

%4 43}
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9% AAY A HEA F(F4)

Axd HFE A 42() Hl 1
2011 38,000 TE5 Edd A A9 07,000%) £33
2012 75,000 FH4E EFY A AL 012,000%) £
2013 90,000 TEF EUY FAF 714 (15000W) 2
2014 43,167
(4€4d )
1€ 5,293
2¢ 9,421
34 13,158
494 15,295
* R £ s g A TE FE, A9 FHd 9 FeE FAHAXY
* 98 EFd YA 7t 9L 45 EGY HU RaM FHa
T8
AA= g9 F(F4)
Axy 2012 2013 201444 & A)
gk 5= () 15,000 17,000 6,500
« AAE FHE T 5 YE AAE 434 AN FRR ATE FEG JHEC]
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GEOPARKS - Promoting Earth Heritage, Sustaining Local
Communities

Global Network of National Geoparks - a landscape approach
for geological heritage conservation, research and sustainable
development

Introduction

Geology and landscape have profoundly influenced society, civilization, and the cultural
diversity of our planet. Although the World Heritage Convention does recognize
geological sites of universal value there is no system of international recognition of
geological heritage sites of national or regional importance. Many important geological
sites do not fulfil the criteria for inscription on the World Heritage List. The initiative of
UNESCO to support Geoparks responds to the strong need expressed by numerous
countries for an international framework to conserve and enhance the value of the
Earth's heritage, its landscapes and geological formations, which are key witnesses to
the history of our planet.

Pursuant with the decision of its Executive Board in June 2001 (161 EX/Decisions,
3.3.1) UNESCO has been invited "fo support ad hoc efforts with Member States as
appropriate” to promote territories or natural parks having special geological features.
National Geopark initiatives, which seek UNESCO's assistance, should integrate the
preservation of significant examples of geological heritage in a strategy for regional
sustainable socio-economic and cultural development, safeguarding the environment.

The present document provides guidelines for developing National Geoparks under the
assistance of UNESCO for the inclusion in the Global Network of National Geoparks -
generally referred to as the Global Geoparks Network (GGN). The guidelines include
criteria which aspiring Geoparks adhere to through their voluntary participation in the
GGN. Applicants for membership of the GGN should respect the terms of the present
guidelines. UNESCO and supporting independent expert advisory groups will refer to
these guidelines when assessing proposal applications for membership of the GGN.

The protection and sustainable development of geological heritage and geodiversity
through Geoparks initiatives contributes to the objectives of Agenda 21, the Agenda of
Science for Environment and Development into the twenty-first century adopted by the
United Nations Conference on Environment and Development (UNCED, Rio de Janeiro,
1992) and which was reconfirmed by the World Summit on Sustainable Development
2002 in Johannesburg. The Geoparks initiative adds a new dimension to the 1972
Convention concerning the Protection of the World Cultural and Natural Heritage by
highlighting the potential for interaction between socio-economic and cultural
development and conservation of the natural environment.

The GGN operates in close synergy with the World Heritage Convention, the Man and
the Biosphere (MAB) World Network of Biosphere Reserves, and with national,
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international, nongovernmental organizations and initiatives active in geological heritage
conservation. For national Geoparks in Europe, UNESCO has established a partnership
with the European Geoparks Network (EGN) in 2001. As a result, the EGN
coordinates membership of the Global Geoparks Network within Europe. UNESCO
recommends the creation of related regional Networks, reflecting local conditions,
elsewhere in the world. Networking among Geoparks is an important component of the
GGN. UNESCO encourages many forms of cooperation, especially in the fields of
education, management, tourism, sustainable development, and regional planning
among GGN members.

Part | — Criteria

1. Size and setting

- A Geopark seeking to become a member of the GGN is an area with clearly
defined boundaries and a large enough area for it to serve local economic and
cultural development (particularly through tourism). Each Geopark should display
though a range of sites of international, regional and/or national importance, a region’s
geological history, and the events and processes that formed it. The sites may be
important from the point of view of science, rarity, education and/or aesthetics.

- A Geopark is a geographical area where geological heritage sites are part of a
holistic concept of protection, education and sustainable development. The Geopark
should take into account the whole geographical setting of the region, and shall not
solely include sites of geological significance. The synergy between geodiversity,
biodiversity and culture, in addition to both tangible and non-tangible heritage are such
that nongeological themes must be highlighted as an integral part of each Geopark,
especially when their importance in relation to landscape and geology can be
demonstrated to the visitors. For this reason, it is necessary to also include and
highlight sites of ecological, archaeological, historical and cultural value within each
Geopark. In many societies, natural, cultural and social history are inextricably linked
and cannot be separated.

- If the area of a Geopark is identical to, or partly or wholly overlaps with an area
already inscribed, (for example, on the World Heritage List or registered as a
Biosphere Reserve of the Man and the Biosphere Programme of UNESCO) it is
necessary to obtain prior clearance from the appropriate national bodies of the said
initiatives in their Member State before submitting the application. Geoparks may be
located on the territory of more than one country.

2. Management and local involvement

- A prerequisite to any Geopark proposal being approved is the establishment of an
effective management system and programme of implementation. The presence of
impressive and internationally significant geological outcrops alone is not sufficient to
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be a Geopark. Where appropriate, the geological and non-geological features inside
the Geopark area must be accessible to visitors, linked to one another and
safeguarded though a clear responsible management body or partnership that has
demonstrable local support. The management body or partnership should have an
effective management infrastructure, adequate qualified personnel, and sustainable
financial support.

- The establishment of a Geopark should be based on strong community support and
local involvement, developed though a “'bottom-up™ process. It should demonstrate
strong support from local political and community leaders, including in relation to the
provision of necessary financial resources. The Geopark should have effective and
professional management structures, deliver policy and action for sustainable regional
socio-economic and cultural development across the territory where it is located.
Success can only be achieved through strong local involvement. The initiative to
create a Geopark must therefore come from local communities/authorities with a strong
commitment to developing and implementing a management plan that meets the
community and economic needs of the local population whilst protecting the landscape
in which they live. With a view to fully inform Member States on requests for ad hoc
support to UNESCO, it is necessary that in the planning stage the aspiring Geopark
keeps the National Commission for UNESCO, and the relevant appropriate
governmental authorities linked to UNESCO, briefed on all planned Geopark
nominations in the country/countries concerned. Parallel to this the UNESCO
Secretariat will systematically inform the embassies and/or Permanent Delegations to
UNESCO of the requests from national Geoparks for UNESCO support.

- A Geopark shall involve public authorities, local communities, private interests, and
both research and educational bodies, in the design and running of the Geopark and
its regional economic and cultural development plan and activities. This co-operation
shall stimulate discussion and encourage partnerships between the different groups
having a vested interest in the area and motivate and mobilise local authorities and
the local population.

- The identity of a Geopark must be clearly visible for visitors. This should be
achieved through a strong presentation and communication strategy including
consistent branding of the sites within the Geopark, in all the publications and all
activities related to it.

- Sustainable tourism and other economic activities within a Geopark can only be
successful if carried out in cooperation with local communities. Tourism activities have
to be specially conceived to match local conditions and the natural and cultural
character of a territory and must fully respect the ftraditions of the local populace.
Demonstrable respect, encouragement and protection of local cultural values, is a
crucial part of the sustainable development effort. In many regions and countries it is
vital to involve the indigenous population in the establishment of a Geopark.

- It is essential to seek advice from the Geoparks Secretariat at UNESCO and its
independent Bureau during the preparatory phase of an application, and to submit an
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expression of interest prior to the proposal being lodged. Furthermore, the applicant
should seek co-operation with respective national Geological Surveys, local public and
tourism bodies, local communities, universities and research bodies, and private
interest groups, and to broaden the composition of the start-up team in charge of the
Geopark project. These groups should be representative of the scientific, cultural,
conservation and socio-economic communities of the area. A wide local consultation
process must involve the local population to facilitate local acceptance for the planned
Geopark and to develop a strong concept for their Geopark application dossier and
the necessary support to achieve its implementation.

3. Economic development

Sustainable development was defined by the World Commission on Environment and
Development in Our Common Future (1987) as “development, which meets the needs
of the present generation without compromising the ability of future generations to
meet their own needs.”

- One of the main strategic objectives of a Geopark is to stimulate economic activity
within the framework of sustainable development. A Geopark seeking UNESCO's
assistance serves to foster socio-economic development that is culturally and
environmentally sustainable. This has a direct impact on the area involved by
improving human living conditions and the rural and urban environment. It strengthens
identification of the population with their area, and stimulates “"pride of place™ and
cultural development, which in turn aids direct protection of geological heritage.

nn

- Often, aspects of a region”s cultural heritage are linked to the geological heritage.
Respectful of the environment, the establishment of a Geopark shall stimulate, for
example, the creation of innovative local enterprises, small business, cottage industries,
initiate high quality training courses and new jobs by generating new sources of
revenue (e.g. geo-tourism, geo-products) while protecting the geo-resources of the
Geopark (e.g. encouraging casting instead of the sale of fossils). This provides
supplementary income for the local population and shall attract private capital.
'Geo-tourism' is an economic, success-oriented and fast-moving discipline, a new
tourist business sector involving strong multidisciplinary cooperation.

4. Education

- A Geopark must provide and organize support, tools, and activities to communicate
geoscientific knowledge and environmental and cultural concepts to the public (e.g.
through museums, interpretive and educational centres, trails, guided tours, popular
literature and maps, and modern communication media). It also allows and fosters
scientific research and cooperation with universities, a wide discipline of scientists and
the local populace.

- The success of Geopark educational activities depends not only on the content of
tourism programmes, competent staff and logistic support for the visitors, but also on
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the personal contact with the local population, media representatives, and
decision-makers. The aspects of wide community participation and capacity building on
the local level (e.g. training of visitor guides) helps to develop a wide range of
acceptance of the Geopark philosophy and transfer of knowledge and information
within the community. It cannot be repeated often enough that the involvement of local
people is of primary importance for the successful establishment and maintenance of a
Geopark.

- Among the instruments available for the transfer of information are events such as
excursions for school classes and teachers, seminars, and scientific lectures for the
environmentally and culturally interested public and for residents who enjoy introducing
their landscape to visitors. One of the main issues is to link geo-education with the
local context, thus local students should learn about the importance of their geological
heritage inter-related to the biodiversity and local cultural heritage. Creating Earth
science curricula for primary and secondary schools, using the local information about
geology, geomorphology, physical geography as well as all components of its heritage
will help to preserve the Geopark while at the same time reinforcing local awareness,
pride, and self-identity. Geoparks should be major educational tools at local and
national levels.

- Within the educational concept, museums, 'discovery centres', interpretive centres and
other innovative new tools must be developed to promote the principles of geological
heritage conservation and the necessity of its safeguarding and protecting. The
museums and centres also serve for developing different educational programmes for
visitors and the local population.

5. Protection and conservation

- A Geopark is not specifically a new category of protected area or landscape and
can be quite different from what is sometimes an entirely protected and regulated
National Park or Nature Park, and the branding of an area as “'Geopark™ does not
necessarily affect the legal status of the land. For legal protection for certain geosites
within the Geopark, however, the authorities responsible for the Geopark must ensure
its protection in accordance with local traditions and legislative obligations. It is the
government of the country where the Geopark is situated which decides on the level
and measures of protection of certain sites or geological outcrops.

- In accordance with national legislation or regulations, a Geopark shall contribute to
the conservation of significant geological features including:

representative rocks and in situ exposures

minerals and mineral resources

fossils

landforms and landscapes

which provide information on various geoscientific disciplines such as:
solid earth sciences
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economic geology and mining
engineering geology
geomorphology
glacial geology
physical geography
hydrology
mineralogy
palaeontology
petrology
sedimentology

soil science
speleology
stratigraphy
structural geology
volcanology

A Geopark explores and demonstrates methods and best practise in conserving
geological heritage.

- The management authority of the Geopark ensures adequate protection measures, in
consultation with relevant statutory bodies, to guarantee effective conservation and
ensure physical maintenance, as appropriate. Those sites remain under the sole
jurisdiction of the country (or countries) in which the Geopark is situated. It is each
country”’s responsibility to decide how to protect the particular sites or areas, in
conformity with national legislation or regulations.

- A Geopark must respect local and national laws relating to the protection of
geological heritage. In order to be seen to be impartial in its management of the
geological heritage, the Geopark managing body must not participate directly in the
sale of geological objects* within the Geopark (no matter from where they are
sourced) and should actively discourage unsustainable trade in geological materials as
a whole, including the selling of Earth heritage, minerals and fossils. Where clearly
justified as a responsible activity and as part of delivering the most effective and
sustainable means of site management, it may permit sustainable collecting of
geological materials for scientific and educational purposes from naturally renewable
sites within the Geopark. Trade of geological materials (in accordance with national
legislation on Earth heritage conservation) based on such a system may be tolerated
in exceptional circumstances, provided it is clearly and publicly explained, justified and
monitored as the best option for the Geopark in relation to local circumstances. Such
circumstances will be subject to debate and approval by the GGN on a case by case
basis.

*Geological objects refer to specimens of rock, minerals and fossils of a type that are
commonly sold in so-called “rock-shops™. It does not refer to material for normal
industrial and household use which is sourced by quarrying and/or mining and which

will be subject to regulation under national and/or international legislation.
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6. The Global Network

- The GGN provides a platform of cooperation and exchange between experts and
practitioners in geological heritage matters. Under the umbrella of UNESCO and
through cooperation with the global network partners, important local, and national,
geological sites gain worldwide recognition and benefit through the exchange of
knowledge and expertise, experience and staff between other Geoparks. This
international partnership developed by UNESCO, brings the advantage of being a
member of, and profiting from, this worldwide network, as compared to a local isolated
initiative. It allows any participating Geopark to benefit from the experience and
knowledge of other members of the Network.

- The Network comprises all regions of the world and brings together groups that
share common values, interests, or backgrounds, to develop a specific methodology
and management practices. It further serves to develop models of best practice and
set quality - standards for territories that integrate the preservation of geological
heritage in a strategy for regional sustainable economic development. The
establishment of a Geopark aims to bring sustainability and real economic benefit to
the local populations, usually through the development of sustainable tourism and other
economic and cultural activities.

Geoparks that are part of the GGN:

1) preserve geological heritage for present and future generations

2) educate the broad public about issues in geological sciences and their relation with
environmental matters

3) ensure sustainable socio-economic and cultural development

4) foster multi-cultural bridges for heritage and conservation and the maintenance of
geological and cultural diversity, using participatory schemes and co-partnership

5) stimulate research

6) contribute actively to the life of the Network through joint collaborative initiatives
(e.g. communication, publications, exchange of information, twinning, participation in
meetings, common projects)

7) contribute articles to the GGN Newsletters, books and other publications.

- UNESCO supports the development of this initiative, among others, in order to
establish the geosciences on the agenda of politicians and decision-markers at
international, national and local levels, as well as promoting awareness within the
private sector. A large number of activities within Geoparks are being developed
worldwide to increase partnership with the private sector, e.g. the tourism industry. The
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private sector often requests an international cooperative framework that UNESCO can
offer. UNESCO’'s umbrella also assists in raising the interest of government sectors in
this effort. UNESCO has a strong awareness-raising role through informing the
Ambassadors of the different Member States about Geoparks. This in itself will lead to
a much better understanding of, and support for, local initiatives that want to join the
GGN.

- The inclusion of an aspiring Geopark into the GGN is a sign of recognition of
excellence in relation with the present guidelines and in no way implies any legal or
financial responsibilities on the part of UNESCO. This relates also to the use of
UNESCO"s name and logo, which needs a special authorization respecting the
regulatory framework of sponsorship of the Organization. For approved network
members, a special logo was created for the GGN. It is important to understand that
this logo and the mentioning of membership in the GGN can only be used after the
successful evaluation of the application, and upon receipt of the official letter of
approval from the Global Geoparks Network Secretariat. Further, the use of this
common logo linked to the identity of the GGN Members is strongly recommended
and is essential to create a common image for all Geoparks throughout the world.

- Should a member of the GGN wish to use UNESCO's logo ("temple logo") and
name for a specific event or activity, it can obtain patronage through the National
Commissions for UNESCO, or by special permission of the Director-General, which
must be expressly authorized in advance and in writing. It is the responsibility of the
managing body of the Geopark to avoid any misunderstandings with anyone in this
regard. Directives concerning the use of the name, acronym, logo and internet domain
names of UNESCO can be  obtained at the following  website:
http://www.unesco.org/new/en/name-and-logo/

Part Il — Reporting and Periodical review

- Geoparks that are a member of the GGN should represent quality in everything they
do including conservation, tourism, education, interpretation, development. The specified
processes of evaluation and revalidation help ensure the maximum level of quality in
our Geoparks.

- The status of each Geopark, of its management and performance, shall be subject
to a periodical review within 4 years. This review is based on a progress report
prepared by the designated management body of the Geopark in cooperation with
respective authorities that signed the original proposal, and forwarded to the Geoparks
Secretariat at UNESCO. An expert mission is sent to review the status of the
Geopark.

- If on the basis of this report, and examination of the Geopark by an expert mission,
the independent expert group of UNESCO considers that the status or management of
the park is satisfactory since it was designated or last reviewed, this will be formally
acknowledged and the Geopark will continue to be a member of the GGN.
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- If it is considered that the Geopark no longer fulfils the criteria of the GGN set out
in the present guidelines, the management body of the Geopark will be recommended
to take appropriate steps to ensure the accepted standards are adhered to and
maintained. Should the Geopark not fulfil the criteria within two years, it shall be
removed from the members” list of the GGN and cease to benefit from all the
privileges associated with the Global Geopark Membership including the use of the
GGN logo.

- UNESCO shall notify the management body of the concerned Geopark, the National
Commission for UNESCO and relevant governmental authorities in the country of the
outcome of the periodical review.

- Should a Geopark wish to withdraw from the GGN, its management body shall notify
the Geoparks Secretariat, its National Commission, and relevant governmental
authorities in the country concerned, and it is requested to give the reasons for its
withdrawal.

- At any time it is possible for an existing Geopark to seek to modify its boundaries,
which should first be approved by the Geoparks Bureau. Only following this approval
may the GGN logo be used within any new enlarged territories. A request to change
the boundaries should be notified to the Geoparks Secretariat of the GGN at
UNESCO with details of the present and new boundaries, appropriate maps, and
reasons for, and benefits from, the proposed change.

- The designation of an area as a member of the GGN shall be given appropriate
publicity and promotion by the management body of the Geopark concerned. It shall
also keep UNESCO regularly informed about the ongoing progress and developments
in the Geopark. This refers to special events (e.g. twinning, inaugurations, etc.) and
their promotion through appropriate publicity, including website links that can be easily
connected and reach a worldwide public.
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Annex - Application procedure - a step-by-step procedure

on how to become a Global Geopark Network member

- A Geopark under preparation can refer to itself an "Aspirant Geopark" or a "Geopark
Project." It is necessary to respect the use of the term "Geopark", and to safeguard
the reputation of Geoparks to ensure that they reflect quality in all aspects of their
heritage, products and services. As such, areas applying to become members of the
GGN should refrain from calling their areas "Geoparks" until such times as their
membership application has been approved.

- In order to guarantee a balanced geographical representation of countries the
number of active Geopark applications is restricted to two per country at any one
time. Three Geopark applications at the same time can be permitted for countries,
which apply for the first time, and are not yet participating in the GGN.

1. Submission of an application dossier

- Geoparks seeking UNESCO’s assistance must contact the Geoparks Secretariat at
UNESCO, and submit an expression of interest prior to the submission of any
application dossier.

Geoparks Secretariat

Global Earth Observation Section

Division of Ecological and Earth Sciences
UNESCO

1, rue Miollis

75732 Paris Cedex 15

France

Phone: + 33 (0) 1 45 68 41 17/18

Fax: + 33 (0) 1 45 68 58 22

Contact: Mr. Patrick McKeever/Mrs Margarete Patzak
pi-mckeever@unesco.org / m.patzak@unesco.org
www.unesco.org/science/earth

- The Geoparks Secretariat at UNESCO shall verify the contents of the application
dossier and supporting materials and, in the case of incomplete documentation, return
it to the applicant for completion, with comments on the elements that require
strengthening. Applications must be submitted between 1 October and 1 December
every year and will be verified by a desk-top evaluation (between 1 January and 30
April) as well as a field evaluation mission (from May onwards), undertaken by
independent Geoparks experts who will compile a report for submission to the GGN
Bureau. Prior to the mission, the experts will contact the applying Geopark and agree
on a mission's programme and itinerary. The application”s documentation and the
findings of the expert mission will be assessed by the independent Geoparks Bureau
that will meet at least once per year usually in the second half of the year.
Membership to the GGN will be invited upon a positive assessment of the proposal.
UNESCO shall notify the applicant with an official letter and certificate, as well as the
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National Commission for UNESCO, and relevant governmental authorities in the
country concerned.

- The costs of travel, accommodation and local transportation costs of the experts in
charge of advisory missions and on-the-spot evaluation should normally be borne by
the country or territory where the Geopark is located, or by any other party or entity
formally involved with the Geopark application.

- If in any country a "National Network for Geoparks" exists, then the applicant must
first become a certified member of that national network before submitting its dossier
for membership to the GGN. Comments made by the nationally competent body during
a successful application procedure at the national level could form a valuable
contribution to the dossier.

- As part of the application preparation any potential new member may wish to invite
an advisor from the network to their area. The costs of such a visit should be borne
by the inviting territory.

- The application should be written in English or French and submitted electronically
and 1 printed copy (soft cover) should be mailed as well. Where possible, in order to
facilitate distribution of the application file among the desk-top evaluators, a link could
be provided to download the entire application dossier from the internet.

- With a view to ensure that Member States are fully informed about the application,
i.e. the request to UNESCO for ad hoc support in the field of Geoparks, the National

Commissions for UNESCO and/or the relevant appropriate governmental authorities
linked to UNESCO in each Member State concerned, need to be properly informed
and a letter of support from the relevant national authority submitted as part of the
application.
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2. Application Form

Format of e-file:
Max. 10 MB

Hard copy format:

Application dossier max. 50 pages

Annex 1 - self evaluation document

Annex 2 - an additional and separate copy of section B "Geological Heritage" of the
application, prefaced by a geological summary (a maximum of 150 words)

Annex 3 - a letter of support from the relevant governmental authorities linked to
UNESCO in the country where the proposed Geopark project is located

The following topics form the guide to prepare the application dossier for the proposed
Geopark. The application dossier must precisely follow the format and topics below,
highlighting strong and weak points and will be studied by an independent group of
experts verifying the Geopark project though a desktop study. The topics will
demonstrate whether the applying area is already a de facto functioning Geopark
fulfilling the criteria to become a member of the GGN, and whether or not an
examination mission should be carried out. If the application dossier is considered to
be complete and ready for assessment, the GGN Bureau will approve an evaluation
mission to the application area.

A - Identification of the Area

1. Name of the proposed Geopark

2. Location of the proposed Geopark (please include a geographical map and the
geographic coordinates longitude and latitude coordinates)

3. Surface area, physical and human geography characteristics of the proposed Geopark
4. Organization in charge and management structure (description, function and
organogram) of the proposed Geopark

5. Application contact person (name, position, tel./fax, e-mail)

B — Geological Heritage

1. General geological description of the proposed Geopark

2. Listing and description of geological sites within the proposed Geopark

3. Details on the interest of these sites in terms of their international, national,
regional or local value (for example scientific, educational, aesthetic)

4. Listing and description of other sites of natural, cultural and intangible heritage
interest and how they are related to the geological sites and how they are integrated
into the proposed Geopark

C - Geoconservation

1. Current or potential pressure on the proposed Geopark

2. Current status in terms of protection of geological sites within the proposed Geopark
3. Data on the management and maintenance of all heritage sites (geological and
nongeological).
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D - Economic Activity & Business Plan (including detailed financial information)
1. Economic activity in the proposed Geopark
2. Existing and planned facilities for the proposed Geopark (e.g. geo-education,
geotourism, tourism infrastructure etc)
3. Analysis of geotourism potential of the proposed Geopark
4. Overview and policies for the sustainable development of:
- geo-tourism and economy
- geo-education
- geo-heritage
Please include examples illustrating activities in these sectors
5. Policies for, and examples of, community empowerment (involvement and
consultation) in the proposed Geopark
6. Policies for, and examples of, public and stakeholder awareness in the proposed
Geopark.

E - Interest and arguments for joining the GGN
Annex 1: Self evaluation document

Annex 2: An additional and separate copy of section B "Geological Heritage" of the
application, prefaced by a geological summary of a maximum of 150 words (this will
be used only for the geological desktop evaluators from IUGS - International Union of
Geological Sciences)

Annex 3: A letter of support from the relevant governmental authorities linked to
UNESCO in the country where the Geopark project is located

Annex 4: A 1:50,000 scale map of the proposed Geoapark showing the clearly defined
boundary of the proposed Geopark and marking all the geosites, museums, towns and
villages, other sites of cultural and natural heritage, tourism facilities including visitor
and information centres/points, guest accommodation facilities, recreational facilities and
public transport facilities.

The full application must not exceed 50 pages (including all photographs, maps,
figures and diagrams) and the electronic version must not exceed a file size of 10MB.

3. Application from European countries

- A Geopark located in Europe wishing to become a member of the GGN, is invited
to submit a full application dossier to the coordination office of the European Geoparks
Network (EGN), which acts as the integration organization into the GGN for the
European continent. The GGN and the European Geoparks Network were designed in
parallel on a common conceptual basis. Pursuant to this, applications to the Global
Network from European countries are implemented through the EGN. As a permanent
member of the Advisory Board and expert committees of the EGN, UNESCO
participates at every stage in the evaluation of, and decision on the applications.

- UNESCO and the EGN have signed two agreements in this respect, the "Agreement
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for co-operation between the Division of Earth Sciences of UNESCO and the Network
of European Geoparks" (2001, Almeria, Spain), and the "Madonie Declaration" (2004,
Madonie ltaly). As a result, the EGN coordinates membership of the GGN in Europe.

- The EGN was established in June 2000 by four European Geoparks to: protect
geological heritage and promote the sustainable development of their areas; to create
a strong European thematic group of territories involved in sustainable development;
and to prepare and negotiate new common European Programmes.

- If in any European country a "National Network for Geoparks" already exists, then
the applicant must first become a certified member of that national network before
submitting its dossier for membership to the European Geoparks Network. Comments
made by the nationally competent body during a successful application procedure at
the national level could form valuable appendices to the application dossier.

- European candidates must submit their application forms through the Coordination
Unit of the European Geoparks Network, Réserve Géologique de Haute Provence,
Digne-les-Bains, France from whom up-to-date advice and assistance should be
requested in advance.

Coordination Unit

European Geoparks Network France

Réserve Géologique de Haute-

Provence Phone: + 33 (0) 4 92 36 70 70
BP 156 Fax: + 33 (0) 4 92 36 70 71
04005 Digne-les-Bains cedex Contact: Mr. Guy Martini
www.europeangeoparks.org guy.martini@hotmail.com

Contact at UNESCO

Mr. Patrick McKeever

Phone: + 33 (0) 1 45 68 41 17/18
Fax: + 33 (0) 1 45 68 58 22
pj-mckeever@unesco.org

Contact Lesvos Island Global Geopark
llias Valiakos: lesvospf@otenet.gr
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Geoparks Secretariat

Global Earth Observation Section

Division of Ecological and Earth Sciences
UNESCO

1, rue Miollis

75732 Paris Cedex 15

France

Phone: + 33 (0) 1 45 68 41 17/18

Fax: + 33 (0) 1 45 68 58 22

Contact : Mr. Patrick McKeever/Mrs Margarete Patzak
pi.-mckeever@unesco.org / m.patzak@unesco.org
www.unesco.org/science/earth
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pi-mckeever@unesco.org

Contact Lesvos Island Global Geopark
llias Valiakos: lesvospf@otenet.gr
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SELF EVALUATION DOCUMENT

The information contained in this form will serve GGN evaluators in
providing an overview on the application.

Geopark Self Evaluation Document
- Administrative part (applicants identity, signature, overview)
- Identification of the territory
I. Geology and Landscape
Il. Management Structure
lll. Information and Environmental Education
IV. Geotourism
V. Sustainable Regional Economy
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Global Geoparks Network

Applicant’s Self Evaluation Document

Applicants Identity

1. Name and Country of Applicant territory.

2. Name of the Applicant's Management Body

3. Address of Applicant Management Body
Postal  Address:

Region:
Country:
Telephone:
Fax:

Email:

4. Size of Territory and Geographical Coordinates

Size in km
Coordinates

5. Contact Person

Management Body Director

Geoscientist

Specialist on Regional

Development
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FOR EUROPEAN APPLICATIONS ONLY

Statement of acceptance of European Geopark Network Charter
Requirements: The Management Body of the Applicant Territory red the
EGN charter and accepts all of its provisions.

Name Position Date
Signature
Name Position Date
Signature
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Application Overview

Catedo Weighting Self- Evaluators
gory (%) assessment | Estimate
I | Geology and Landscape
1.1 | Territory 5
1.2 | Geoconservation 20
1.3 | Natural and Cultural Heritage 10
Il | Management Structures 25
" Interpretation and 15
Environmental  Education
IV | Geotourism 15
Sustainable Regional
Vv . 10
Economic Development
Total 100
EVALUATORS VERIFICATION
Name Position Date
Signature
Name Position Date
Signature

Notes For Applicants

. Documentary evidence should be provided for all positive statements made in this
evaluation document.

- No new applicant is expected to score 100 %. However, a score of 50 % within
each category is required
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|. Geology and Landscape

1.1.1.Geosite list

available | Assessment

List of “Geosites” located within territory identified for use
(Please give a geosite list)
20 “Geosites” or more 100
40 “Geosites” or more 200
| Maximum Total 200
1.1.2. Geodiversity
How many geological periods are represented in your area? 100
(10 points each, maximum 100 points). (Please give a list)
How many clearly defined rock types are represented in your 100
area? (10 points each, maximum 100 points). (Please give a list)
How many distinct geological or geomorphological features
are present within your area? (Please give a list) 100
(10 points each, maximum 100 points).
| Maximum Total 300
1.1.3. Public Interpretation of the Gegpark’s sites of interest
Number of sites with public Interpretation (trails, interpretation
panels or leaflets) (Please give a list)
5-10 40
10-20 80
20 or more 120
Geosites _of Scngntlflc Importance > 25 9 40
(Please give a list)
Geosites _used fc_Jr Education > 25 9 40
(Please give a list)
Geosites ysed fgr Geotourism > 25 o 40
(Please give a list)
Non-Geological Sites used by the
Geopark (intergraded in Geoparks 40
activities) (Please give a list)
Maximum Total 200
1.1.5 Relationship to existing Geoparks
(select one from the following options)
There is no comparison with any other existing Geopark 300
within GGN
There is another Geopark within GGN with comparable geology. 200
There is another Geopark within GGN with comparable 100
geology or infrastructure in the same country.
There is another Geopark within GGN with comparable geology
or infrastructure in the same country’s geographical Region 50
(Clarification in time and distance)
Maximum Total 300
Territory  Subtotal Maximum points | Self Assessment
1000
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1.2. GEOLOGICAL CONSERVATION

1.2.1. Inventory and significance of Geosites can
be found in your area (SELF AWARDED total
cannot exceed 300).

Marks Self

Available Assessment

At least one geosite of internationally significant geology and
geomorphology. (100 for each). (Give a list and justification) 160
At least five geosites of national significance (Give a list and justification) 100
At least 20 geosites of educational interest and used by

schools and universities. (Give a list and justification) 100
Do you have a geosites database for the Geopark? (Give a

list and justification) 50
Do you have a geosites map for the Geopark? (Give a list

and justification) 50
I Vximum Tot 300

1.2.2. Strategy and legislation to protect against damage
of geological sites and features(one answer only)

The entire territory has legal protection because of it's geological values. 300

Part of the area is protected by law for its geological interest.

(please refer to which part and why) 150

Prohibition of destroying and removing parts of the geological heritage. 150
I Maximum Total 300

1.2.3. How are the geosites protected against misuse
and damage?

General announcement of regulations against misuse and

damage for the entire Geopark area 100
Announcement of regulations against misuse and damage at

individual sites of the Geopark S0
Use of observation posts, guarding and patrolling by wardens 60
Provision for enforcement of regulations (no digging and collection)

in website, flyers, etc. 40
Offering collecting of geological specimens under supervision at

selected sites (clarification) 40
I Maximum Total 200
1.2.4. What measures are camied out to protect geosites

and infrastructure against damage and natural degradation?

Regular maintenance and cleaning. (Please give details. How 60

often are they checked?)

Conservation measures (Please give details) 70
Protective measures (preparation, sealing to avoid natural 70
degradation) (Please give details)

Maximum Total 200

Geoconservation Subtotal | Maximum points

Self Assessment

1000
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1.3 Natural and Cultural Heritage

1.3.1 Natural Rank (SELF AWARDED total cannot
exceed 300).

Marks
Available

Self
Assessment

World Heritage Site(Natural or Mixed) (Please give a list and 300
justification)
Other International Designation in part of the Geopark territory
= , Ramsar wetland = , er =

(MAB = 200, R tland = 200, Oth 100) 200
(Please give a list and justification)
National designation in part of the Geopark territory (Please 200
give a list and justification)
Regional designation in part of the Geopark territory (Please 100
give a list and justification)
Local designation in part of the Geopark territory (Please 50
give a list and justification)

Maximum Total 300

1.3.2 Cultural Rank (SELF AWARDED total cannot
exceed 300).

World Heritage Site in part of the Geopark territory (Cultural or

Mixed) (Please give a list and justification) §0d
Other International Designation in part of the Geopark territory 200
(Please give a list and justification)
National designation in part of the Geopark territory 200
(Please give a list and justification)
Regional designation in part of the Geopark territory 100
(Please give a list and justification)
Local designation in part of the Geopark territory 50
(Please give a list and justification)

Maximum Total 300

1.3.3 Promotion and maintenance of Natural and
Cultural Heritage

Interpretation 100
(Please give details)
Education programmes 100
(Please give details)
Communication 100
(Please give details)
Promotion of the links between Geological Heritage sites and
the existing Natural and cultural sites within the Geopark 100
(Prove with examples) (Please give details)

Maximum Total 400
Natural and Cultural Heritage . .

9 | Maximum points | Self Assessment
Subtotal
1000

Total Points Awarded For
Section I: Geology and
Landscape

Maximum points J Self Assessment
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. MANAGEMENT STRUCTURE

Marks

Self

Available Assessment

2.1 How is the Applicants management structure organised?

Does the Geopark has a clear and well defined boundary?

(Please elaborate) 2
Does the Geopark have well defined and effective management
structure able to take and implement decisions to enhance protection
. . ; : 50
of Geological Heritage and promote sustainable regional development
for the Geopark area? (Please give details)
Is the Geopark staff employed directly or indirectly by Geopark
50
partners? (Please elaborate)
An independently administered budget (Please give details) 50
Maximum Total 200

2.2 Does a management or Master Plan exist?

Management or Master Plan exist(not older than 10 years)(You
should refer to the main components in accompanying documentation)

40

2.3 Master Plan Components
What components does it includes?

Earth Heritage (Geosite and Landscape). 10
Other Natural and Cultural Heritage 10
Links between Natural and Cultural Heritage 10
Tourism development (infrastructure and activities) 10
Education activities 10
Local development 10
Regional products (agrotourism) 10
Community links 10
Funding 10
Marketing strategy 10
Strength and Weakness Analysis of Management and administration 20
An audit of the geological and other resources 20

Do you have targets for the following goals? (Identify specific goals)

Geology B

Landscape protection 5

Tourism  “geotourism” 5

Agriculture and  forestry 5)

Analysis of local/regional development potentials 10
Maximum Total 200

Strategy exists (not older than 10 years) (You should refer to
the main components in accompanying documentation)

2.4 Does your Application have a Marketing Strateg_

50

Maximum Total

50

2.5 Geopark should protect its geological heritage
and create sustainable geotourism. What has been
done to fulfil this duty?

Definition of areas which will be the focus of tourism development
Definition of areas where no tourism is allowed, (with focus on 20
protection and research)
Measures taken to regulate and reduce ftraffic (restricted access, 15
central parking lots, traffic guiding system, signposting etc.)
Environmental friendly hiking path system 10
Clearly defined cycle or other trails such as bridleways or river trails. 10
Maximum Total 80
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2.6 Are there any initiatives or working groups who
discuss promotion of natural and cultural heritage

Regular "Working Group" meetings on specific topics 20

Individual cooperation and contracts between Applicant, tourist 10

organisations and other interest groups

Other regular activities, not described by the answers above. 10
Maximum Total 20

2.7 Has your geopark area received any awards or
other formal recognition for its activities in the fields of
geodiversity, conservation or sustainable geo-tourism during
the last five yearsASELF AWARDED total cannot exceed 100)

International awards (name and date of award)

National awards (name and date of award)

Other (e.g. from industry) (name and date of award)

Maximum Total

100

2.9 Are competent geological and scientific experts
available to promote further research work on a scientific
basis? (SELF AWARDED total cannot exceed 140)

At least one person with a degree in geosciences or other

institution (University, National Geological Survey)

related discipline in the permanent staff (employed directly). (Y
/-\_t I(_ea§t five people with a degree_in geosciences or other related 20
discipline on the staff of the Applicant (employed by partner)

Do additional experts exist in the permanent staff (e.g. biologists) 10
Regular and formal joint activity with at least one scientific 20

Regular consulting is maintained by:

Persons with scientific background in geosciences 15
Persons with experience in geosciences 10
Amateurs available from local community 5

How many different scientific disciplines are in the expert network

< 5 )

> 5 10
Does a marketing expert exist? If not who does the work? 5
Does a press office exist? If not who does the work? 5
Are staff members available to run field trips/guided walks? 5

Maximum Total 150
210 Does your Applicant area have the following Infrastructure
Museum vyithin the area o_f Application managed by yourself or 100
a partner in your organization
Information Centre within the area of Application 80
‘Info-kiosks' or other 'local information points' within the area 40
carry information about the Applicant and its aims and work
Information panels within the area 40
Geological Trails within the area of Applicant, which the 40
Applicant has developed or been involved in developing

Maximum Total 200

Total Points Awarded For Section Self Assessment

Il : Management Structure
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3.2 Do you operate programs of environmental education
in your Applicant area?

Does your permanent staff include specialists in environmental education,

. . . Marks Self
l1l. Information and Environmental Education | _ .-\ | Acsessment
3.1 Research, information and education scientific
activity in Earth sciences within the territory
At least one scientific/academic institution working in the Applicant’s 50
area.

At least one student final report (mapping etc.) in the Applicant’s 40
area per year
At least one of PhD thesis on Applicant's area within the past 50
three years
At least five scientific or tourism focused academic papers from 40
the work within the Applicant’s area during last 5 years

Maximum Total 180

area

who undertake such work as their main role within your team. 2
Do you operate at least one formal education programme

: 30
(please outline the nature of the programme (s)
Do you contribute towards at least one formal education programme 20
developed by other organisations. (museums etc.)
Personal and individual program offered to children visiting the 20
Applicant’s area
Do you operate a special program for primary/elementary school classes? 20
Do you operate a special program for secondary/high school classes? 20
Do you operate a special program for university students? 20
Are there any university camps/education centres in the Applicant’s 20

I Maximum Total

3.3. What kind of educational materials exist? (The
SELF AWARDED total cannot exceed 120)

Have you developed new educational material for school classes?

Films, video, slideshow etc.

Interactive elements/ internet

Different special exhibitions changing on a regular basis

Special education equipment (puzzles, special constructions, etc)

Do you produce other material for children below 8 years?

Maximum Total

3.4 What kind of published information is available in
your Applicant area?

Protection of geological heritage

Geology of the area

Publication linking geology, nature and culture of the area 20
Environmentally friendly behaviour in the area 15
Other aspects of natural history which can be found within the area 15
Historical elements 15

Maximum Total 100
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3.5 Geology provision for school groups. For example,
organized visits etc. (The SELF AWARDED total cannot

exceed 90)
Guided tours by Applicant’s staff (explain and justify) 30
Guided tours through a member organisation (explain and justify) 15

Standard programs, regularly offered for all park visitors (explain

and justify) 1

Limited group size (max. 30 persons per guide) (explain and justify) 10

Are alternatives available if tour impossible due to bad weather

conditions? (explain and justify) 1
Do programs exist for different ages? (explain and justify) 20
Do special, scientific programs exist? (explain and justify) 20
Is teacher training offered in matters relating to the Applicant? 20

(explain and justify)

Maximum Total 100

Do you have at least one qualified expert in Geopark permanent
staff providing guided visit that your organization has a role in 20
developing? (explain and justify)

Do you have at least one qualified expert in partner organization

providing guided visit that your organization has a role in 15

developing? (explain and justify)

Personal guides in Geopark permanent staff (explain and justify) 20

Personal guides by partner organisation (explain and justify) 15

Freelance guides whose training and / or program is supported 20

by your organization(explain and justify)

Training courses for guides (explain and justify) 20
Maximum Total 100

3.7 What kind of information do you provide to
educational groups, which encourage them to visit
your area?

Letters to schools and universities

Brochure

Press announcements (Newspapers, Radio, TV)

Newspaper or newsletter

Maximum Total
3.8 Do you use the internet for school programmes?
What kind of service do you provide?

Own website with general information about environmental
education within the area

Those responsible for the education programme may be reached

by E-Mail 20
Regular electronic newsletter 20
Up to date calendar of activities 20

Maximum Total 120

Total Points Awarded For[Maximum points [} Self Assessment

Section Ill : Education o0
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IV. Geotourism

Marks Self
available | Assessment

4.1 What kind of promational materia of the area takes place?

Printed material (e.g. leaflets, magazines) 25
Popular literature for public (e.g. books, guide books) 15
CD or video material 15
Other promotional material or merchandise 15

Maximum Total 70

4.2 In how many languages is the marketing material
produced? (The SELF AWARDED total cannot exceed 80)

English 10
French 10
Spanish 10
Russian 10
Chinese 10
Arabic 10
Add 10 points for each other language. (explain and justify)
Multi-languages in one publication 10
Maximum Total 80

4.3 Do information centres or exhibitions concerning
the area exist in the Applicant's area? (SELF
AWARDED total cannot exceed 100)

At least one information centre, managed direc;tly .by the Geopark 30
or one of the partner members of your organization
Existing 'info points' or similar facilities throughout the area managed by 20
directly by the Geopark or one of the partner members of your organization
Information centre “meeting and starting” point for excursions 10
Is the Information centre accessible for wheelchair users and 10
does it cater for individuals with other disabilities?
Perspnal ar_1d_. ind_ividual information offered to visitors about 10
possible activities in the area.
Centre open to the public at least 6 days a week, all year 10
round weather permitting

Maximum Total 100

4.4. How is information and interpretation about the area
presented in info centres, information points etc?

Static display material

Films, video, slideshow etc.

Interactive displays

Different special exhibitions changing on a regular basis

Maximum Total

4.5 Public Access and facilities(SELF AWARDED
total cannot exceed 100)

Is it possible to reach the geopark area by public transport 50

Do you provide your own tourist transport 20

Is public transport integrated with walking, cycling trails 20

Do you have car park facilities connected to the trails which 20

you have developed

Are there toilets available in the parking areas 20
Maximum Total 100
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4.6 Are visitors informed about public transport in the
area and encouraged to use it before they come?

Promotional material about the area (leaflets, brochures, internet) 20
contains information about public transport
Websites of the Applicant and/or local tourism organizations are linked 20
to web-based timetables and transport information held by others.
Special offers for tourists using public transport, bicycle or 10
other forms of sustainable transport

Maximum Total 50

4.7 What kind of guided tours have been developed
by your management body or your partners?

Groups with special interests in geology and geomorphology

Tours take place regularly during the season

Tours for a broad audience

Do you offer tours for disabled visitors

Alternatives available if tour impossible due to bad weather conditions

Flexible registration system (day to day basis) for participants
or no registration necessary

= R_R AN =
o | OO0 |O0|O

Maximum Total

70

4.8 What else do you use to inform visitors about
your area

Easy to read interpretation panels in entrance areas or at

: . 20
Tourist locations
There is at least one promoted trail dealing with geological subjects,
. 20
developed by your team, alongside any developed by partners.
Maximum Total 40

4.9 How are information or activities of different organizations
co-ordinated

Joint information or promotional material

20

Maximum Total

20

410 Do you use the intermet and what kind of
service do you provide?

Own website with general information about the area 40

Links to other websites of tourist board, communities, local government,
. . - - . 10

which provide a broad range of information on the Applicants area.
Geopark management may be reached by email 5
Regular electronic newsletter 10
Facility to order publications on-line 10
Up to date calendar of activities 15
Guidance for visitors on potential excursions 10
Maximum Total 80

411 What kind of infrastructure is available for
activities such as horse riding, canoeing and cycling ?
(SELF AWARDED total cannot exceed 100)

Network of footpaths which include the main touristic and
scientific points of interest

Uniform/standard signposting of paths

Regular checks of infrastructure and immediate repair guaranteed

Special maps and information sheets for hikers, cyclists, etc.

At least one path conceming a special subject(mining, archaeology,
architecture not previously counted in your score under another heading

A Aalalal A
o OO0 O
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Guided cycling, walking, etc. tours, provided or actively supported 10
by a member organization
Such tours include several days all inclusive offer (hotel, half
or full board) for hiking and cycling tours provided or actively 10
supported by a member organization
Such tours include several days all inclusive package with luggage 10
transport provided or actively supported by a member organization
There is a network of hiking/biking friendly hotels/pensions, defined by
a catalogue of criteria who work in partnership with your organisation. &
Maximum Total 100
4.12 How do you communicate the goals of Geotourism,
especially with those responsible for tourism.
Direct personal meetings or through their involvement in your
organization. 10
A regular award scheme to promote good practice. 20
The selection and nomination of official partners/mentors/sponsors 20
Maximum Total 50
413 Do you have the following sustainable (e.g.
non car based) trails?
Geo-trails 20
Cultural trails 10
Forest trails 10
Other ftrails 10
Other out-door activities not mentioned elsewhere. 10
Maximum Total 60
4.14 Visitor evaluation
Do you count visitors? 20
By entrance tickets / trail counters
By field trip participants?
By estimation?
By visitor survey?
Do you evaluate where your visitors come from? 20
By booking addresses?
By market analysis?
By university study?
Do you use visitor evaluation for your forward planning? 20
Do you have analysis of the socio-economic profile of your visitors 10
(families, school classes, pension groups, tourist groups, etc)?
Questionnaire on visitors’ satisfaction levels? 10
Maximum Total 80

Total Points Awarded For Self Assessment

Section IV : Geotourism f1000
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. . Marks Self
V. Sustainable Regional Economy available | Assessment
5.1 What efforts are undertaken to promote regional
food and craft products, integrating the catering trade?

Initiatives promoting food from regional and/or ecological

production, which your organisation develops or actively supports. 0
Meals from regional and/or ecological production are available 30
in restaurants

The Applicant organizes markets, where mainly regional 50
agricultural products are sold

A label for regional food products or local gastronomy exists 30
Direct marketing of regional agricultural products is promoted 40

Maximum Total 200

5.2. Which efforts are undertaken to create and
promote regional geotourism products?

(The SELF-AWARDED total cannot exceed 100)
Initiatives promoting geological replicas production exist 50
Casts and souvenirs from local production are available 100
The organization or its active partners has a retail outlet or

outlets where mainly regional products are sold. e
Maximum Total 200
5.3. How are regional crafts promoted? R
The marketing of local craft products is actively supported 50
Local craft products are showcased 100
Maximum Total 150

5.4 What efforts are undertaken to promote links
between the Applicant and local businesses? (SELF
AWARDED total cannot exceed 100)

A label for regional services/products has been developed the
Applicant or in partnership with others

Direct marketing of regional products is undertaken by your organization | 50
Tourism offers include tours of collaboration with local businesses | 20

I Maximum Total 100

5.6 What kind of contracts are regularly offered to
businesses in your area?
Services (repair, management) 50
Design, Print 50
Other equipment and services to support geotourism and interpretation,
. : X . 80
e.g. transport, display cabinets etc. (give details)
Maximum Total 150

5.7 Networking (SELF AWARDED total cannot exceed 200)
A network of co-operating enterprises exists, fostered by the Applicant. | 100
There is a formal contract between the Applicant and its partners | 100
There are joint projects, financed, between the Applicant, private 50
businesses and local authorities.

50

Maximum Total 200

Total Points Awarded For | Maximum points [ Self Assessment
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Research on the value of geological heritage and the
activation plan of Jeju Island Geopark

- Focusing on the geological site of Suwolbong Peak -

Ko Kil Rim

Department of Earth and Marine Sciences
Graduate School of Industry

Jeju National University

Supervised by Professor Seok Hoon Yoon

Abstract

A global Geopark is a place with geological heritage of interna-
tional significance. Geopark contains records of the earth’s history, play
an important role in educating about the earth's current changing envi-
ronment, and are ideal places to utilize renewable energy sources.

The Jeju Island Geopark became part of the Global Geoparks
Network in October 2010. The entire island of Jeju is a geopark, in-
cluding original nine representative geosites: Mt. Hallasan, Manjanggul
Lava Tube, Seongsan Ilchulbong Tuff Cone, Seogwipo Formation,
Cheonjiyeon Falls, Jungmun Daepo Columnar-jointed Lava, Mt.

Sanbangsan Lava Dome, Yongmeori Tuff Ring, and Suweolbong Tuff
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Ring. Later three more geosites were added: Udo Island, Biyangdo Islet
and Seonheul Gotjawal Forest.

Among many sites with geologically varying characteristics,
Suwolbong Peak as a representative research site for studying phreato-
magmatic eruptions has great valuable geological heritage. Scientists
have visited the area for study even though it has been relatively not
well known. However, its recent fame as a Geopark site has led to an
increase in the number of visitors, mostly for its scenic view. Therefore
it is necessary to explore ways to develop various programs to harmo-
nize that with its value as a geological attraction and help increase in-
come for the local residents, through developing education and geo-tour-
ism yet while conserving the geological heritage.

Within a three-kilometer radius from Suwolbong Peak there are many
places embodying various types of value: Suwolbong Peak itself and
Chagwido Islet, both designated as natural monuments; Dangsanbong
Peak, of high geological and ecological importance; the plain in front of
Suwolbong Peak, of archaeological value scattered with early Neolithic
relics; haenyeo woman divers working underwater off the coast of
Suwolbong Peak; and a kiln site with the cultural merit of serving as a
place for hands-on pottery experience. A wide variety of flora and fau-
na in Suwolbong Peak, Dangsanbong Peak and Chagwiodo Islet also
contribute their ecological value. The line of pyroclastic deposits along
the Suwolbong Peak coast, the glow of a sunset, the plain seen from

the peak, it all boasts some breath taking scenic views. Through analyz-
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ing these values, challenges in utilizing the geological heritage can be
identified and responses found, which will help boost the status of the
Jeju Island Geopark to the next level.

In order to find ways to utilize the value of geological heritage of
Suwolbong Peak and rationalize its operation, we studied cases of two
European geoparks and four Asian geoparks. The Vulcan-eifel Geopark
in Germany and the English Riviera Geopark in England have well pre-
served their geological heritage, taking advantage of the sites for
geo-tourism, and have well-developed educational programs to provide a
more active learning experience for visitors. Combining other various
cultural resources with the sites’ geological heritage has helped attract
more visitors. Among Asian Geoparks, the Langkawi Geopark in
Malaysia and the Unzen Geopark in Japan have grown into best cases
with geo-tourism and education. However, the Danxia Mountain Geopark
in China and the Dong Van Karst Geopark in Vietnam seemed lacking
in geo-tourism and education programs even though they are members
of the Global Geopark Network.

Suwolbong Peak is as excellent a geosite as these geoparks in terms
of geological, ecological, archaeological, cultural and scenic value. The
analysis data on geosite growth potential shows that the tourism industry
has been playing an increasingly important role in the economy around
Suwolbong Peak since its designation as a geosite in 2011, compared
with other economic activities such as agriculture and fishing. The num-

bers of visitors and residents has been on the rise each year. Currently
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it 1s difficult to know how many people visit this geosite because en-
trance is free of charge and most of the area in the vicinity of
Suwolbong Peak is privately owned and being used for farming. That
makes control the geosite overall rather difficult. Therefore, in the fu-
ture, for the more efficient conservation and utilization private land
areas should be purchased by the government and controlled properly.
Better programs for education and geo-tourism should continue to be
developed and visitor infrastructure should be built such as parking lots,
an exhibition center, shops to sell souvenirs and local specialties. A
geo-tourism program for Chinese tourists would be a good idea since
the number of Chinese visitors to Jeju has recently been growing
rapidly.

The Suwolbong Trail event is held every year in the Suwolbong geo-
site. with the local community, the administration and the media playing
their appropriate roles: local residents organize and operate the event,
the administration supports them administratively and financially, and the
media try to catch the attention of visitors through publicity. This event
has helped increase the number of visitors to this site every year. The
number of visitors to Chagwido Islet is estimated to be increasing by
ten to fifteen percent every year, contributing to augment the local
economy there.

In order to further utilize the Suwolbong geosite for the geo-tourism
and education, recording and preserving the past and current situation of

the pyroclastic deposits is one way to draw the attention of wvisitors.
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More parking areas should be established to deal with more visitors. An
exhibition center or a museum will be needed so that visitors can learn
in conjunction with their outdoor activities, or enjoy themselves in case
of inclement weather. To help contribute to the local economy, shops
will also be needed for selling souvenirs and local specialties such as
agricultural products and seafood.

The Suwolbong Trail can be used to develop other geosite tour routes
and educational programs. In particular, a committee for managing the
geosite should be established as soon as possible so that the site can be
well managed and maintained. Geosite interpreters, professioinals not just
volunteers, should be trained to provide visitors with quality service,
which will help create jobs. The yeongsanje, a shaman ritual to avoid
misfortune and bring good luck, is carried out every year on the sum-
mit of Suwolbong. This could be reenacted on a regular basis.

The Suwolbong geosite has enough potential to become an advanced
model for geoparks. If the value of the Suwolbong geosite and its geo-
logical heritage can be well preserved, it can come to be recognized as

such a model.
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