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ABSTRACT

The aims of this research are first, to conduct a comparative study on the outstanding
universal value (OUV) of the Taroko Gorge. Second, an investigation and monitoring
framework of scenic resources will be proposed and applied to atypical section of the Gorge.
The overall purpose of the study is to promote the level of landscape management goals of
the Taroko National Park, to help to enhance the Park’ s landscape resource conservation, and

to prepare for future nomination of the Taroko Gorge asa World Heritage site.

The comparative study is conducted in the light of IUCN/WCPA’s World Heritage
guidelines. Both Mountain and Geological thematic research of World Heritage sites are
reviewed to help to provide frameworks for the comparison. A lot of key research papers
from Taiwan and international are collected and analyzed to reveal the preliminary OUV of
the Taroko Gorge. Seven academics and experts are consulted to help revised the outcome of
the OUV gudy of the Gorge. The final findings show that the Taroko Gorge basically can
meet two natural criteria of OUV, including natural criterion (vii) of scenic value and the
natural criterion (viii) of geological processes. Besides, the Gorge may probably meet natural
criteria (ix) and (x) of ecological processes and biodiversity if more research is conducted in
the future. Furthermore, although cultural resources do not meet OUV, they can supplement
the overall value of the Taroko Gorge.

More scientific research works are recommended to investigate and monitor of the
geological and geomorphological processes of the Taroko Gorge in the future. This study
focuses on the scenic value and proposes an investigation and monitoring framework which
has been applied to atypical section of the Gorge. The framework is proved to be suitable
and feasible. It can help to assess the scenic value and management goals of the Taroko
Gorge. It can help to point out the negative man-made impacts along the Gorge such as
roadside engineering. It can aso help to predict the negative impacts and give relevant

suggestions of a proposed engineering project.

M43 : Landscape management, World Heritage, Outstanding Universal Value, Taroko
Gorge, Comparative study

I



- &
EO-
5z &

E i

45 5%
— &P
- >
0~

A5~ A4S
— &

5%

e

B
v

—_ N

Y
=~

T >
2 %
- ey
Ak rs
s A5
a =
—_ ~
0~

= N
Zn o x%
) ET‘

~>

~

*
o In

=
|

£4

3

S s

&

Iy

~

Eus
N
o

4 4%
- &
— N
U Y
=

P&

YT RARETE B s 1
N I OO U OO T U UERTUUUURRPRIN 2
T B At 3
FIF A RET B oo 5
U AR ARERARICT R G FR PR R EE R 5
BUMB B JE AB T oottt 5
BUP BB B3 oottt ettt 7
R RBAGRE LR 0B AR e 8
S E AR AR A E AR N2 E e, 9
BRIV E R TR T T et 9
BB ERIE e 12
IR B BB oo e 13
B B I o s 14
R R A DT R BRI T e, 14
SR R A DT IRE B 15
BRI A BRI FEHIB J oo ettt s e 15
ERBAEE PR L TP 15

Sl R O A e A oS 16
~ I[UCN-WCPA %3E % . ;_% "F,' LSV F e Tl ‘f]%“_ .............................................. 17

N B B 17

-E?*E”&Eé_i*”ﬂ?‘f FIL2ZET 21
FEE P BIEAD (o 23
SUE B PEA LI TR i e be et ete e eae e reas 23
A ﬁi"’k’ﬁﬂ‘-f’fﬁ% .................................................................................... 24

CBEE R RAB R RER I APR BB RL BN 2R 24
P TERE R RN RRY R B LR TEE | BRI 26

AERRBFRAE FEE R EIER s 27
B G RBRBEARM A R R A LT E VAT 27
TR AR GES L BBRELMEEL JE 27
LB AR R AL T BB e 28
POERE R A REAS AL B RA T e 36

I



>
»

Iy

I xS LT O 45

>
&~

B &ggu&ggﬁi;&ﬂ:ﬁ}_;ﬁﬁfg B2 A HFTERE e 47
Fra s FEFREFRENDIEEREEZETIFEEF 48

— CRIR S R IR H AL e 48
SRR F R FLIR L R e e 50
C AR BRE TR AT R R B I 57

»
Ry
s

>
»

—E S BEETFRA AE ERIREE EH e, 57
FoE S AV FREFIBETTRDAEERIOFIT 2 E2 00 58

oy B R T et r e neennes 58

e I TR 59
R & <ok 1115 - SRR 60

L)

S B BT R T IR s 64
AT ZUA B s 68
2R BT IRET R B 70
SN H I BTA (B R A ) A B i 72
M R R BT RIEE B e 75
SR a1 [OOSR 77
Lo R I B I e 79
AR Y BBTITIE IR o 81
T = TSRS 81

- F BB R BN EIRIRIEE B s 81

Ry

»
>

»
>

S MR BB FRL BN ARIREE R D B s s 84
CFHAAETER S AR BB TSR TR B o 85

[N

W 4%k

Har— LB AL B AR L HE e 89
MRS ZRARFELE AL BB AE LH s 98
Wz B AN B R AR R BB A AT R 101
g JUCNE R A AR AR £ F B405) e 112
T S G RRE BRI R B AR ET R LA YRR F e 116
8 A7 B B € 3R A s 138
8= 17 B B € 3R s s 141
BN 1R B B € 3R e s 144

v



% =

Fo 1 = IUCN 53 % 4 457 6 L2 IR 2 T S035 F oo s 5
F 2 MR AACS P HRAr= & T 0TI B B IR 7
o3 P HRE BB B 22 A 1N et e et ettt 10
2 AR AN RE 2 P RRBTE L FTHBE o 13
% BIUCN-WCPA B % G4 T2 3 2557 5 2 M 19
F06 Togiv AP ag g | T IFE R 232 B F e 21
F0T7 LB AR BB A B G5 L Jh25 Ze e 29
2 8 LEAY FE AR Udvardy 2 F 3 T2 % 8 T frBitg oo 30
2 9 LEAR A BAREIMA R L e 31
7 10 T FRPERAGEEDE R TRAEE 39
11 Tlreb 7 B 2P R a2 0 RPEREAE FREE A2 42
% 12 & Q%We RFEFEREAR AR N2 E(OUV)SF & 473, 48
% 13 WP*??{%?—\;*;&MW ...................................................................................................... 49
Fo 14 BRE TR IR J oot 65
F 15 BELE T FHTE (s 66
16 FRSTFR R BT E A s 66
o 17 A FREHFIERF BT T TR EF L 67
Fo 18 BEMEAZE A BeF oooooeeeceeeeeeeeeeee e e e e e e 69
N R I L A USRS 69
#0020 FRIRARKEZERAEIE & et s 69
Fo 20 BIATR R TAE e e 70
F022 FRETIRET B HEA B d st 72
23 B A FARLAE PR IT? FER A s 73
Fo 24 FEAE B E AL AT S TR & oot 73
2 25 I EAIF A FHAALE AT 3EE F s 74
F026 BT AL BT 3R & o 74
Fo 27 B BB R AT BT TFR F s 74
028 4 W F B E ISR BT T B et 75
2020 BETIREY B A B F e 76
Ze 30 TP 58 B 2] FF ittt e e e e ae e be e e aeeeateebeeaaeenteeaaeeanreeans 77
ZFi BL I 58 B A K 2 ittt et e e b e e e bee e s teeeeare e e bee e areeaabeeataeeaans 78
Fe B2 EEHETEIRIZE B 2 oot e e 78



)

@@@@@@@@@@@@@@@@@@

1 SR i A TS Bl et 2
22 A EAEH TR s T B T s 6
SE R pAREAB m};ﬁi}’}l% e N - OO 11

FITE TR PETR (oo 18

5 el T FRHEIE R v 20
Mot AP d | GF PRI GEE FEH B e 22

LA - R L 24
B e A RBABRNARHEREZ 2 BHI 25
9 Udvardy 2z 4 4 & 312 % (biogeographyical regionS) Bl .........ccceereerieinieenieiie e 30
10Udvardy 5B B B R 37 4 57 3 32 T Bl oottt 31
11 £ A3 A 22 Udvardy 2 57 355 5 SLB] ceeiieeneeeeese e 32
12 23k H R a2 B S B 38
132 RBAE Tk 0 EPE Brl 2758, 46
14 < AR ERBET TR BE L RIEHER s 57
15 A4 & JF 5 28 ARIB BBl e 60
16 4 & JF 338 BB FIEE B et 62
17 4 0 F 3 BB FIEEELE 2 % R B F 7T Bl e 63
18 F LT R T 3 H Bl e 64
19 F LT TR & Forireoeieiseeessse s et 79

VI



F- 8 Fmy %4t P

W& REAL e 2% (UNESCO) p 1972 &4z » jade T ifche F2 it fop RE A2 2
% (Convention concerning the Protection of the World Cultural and Natural Heritage) (1
THAELRARA SN B 2P OA R{er P B A FEER > &R LR
FORPf Az BB P B g 2 ﬁ?'“fﬁmF“’T# FAE R ESp
fee it g > s TR R A Lok Se 5K -

IUCN X2 Fp RBAL R ¢ SN BN f T3 487 B HE ik indk
b aguEik o A IUCN ap i3 T » T Ef B E R a3 2 UNESCO® g A ¢ w
i p 2001 #eF i BT HRAAPHEE LR RBAE DERfrE L
(Enhancing Our Heritage: Monitoring and managing for success in World Natural Heritage
Stes) ; 7+ F cd BV R AR AP RBADFE TR IEY PRI 0 IUCN &
UNESCO st ft il & ¢ w48 210 27 cn g iF o

oo B AR L g b BET RN s R RS BT e T
i alie UNESCO # A3 A g Afriv2 » BRRLAFRFEr S F
Ao TF S R § R WA S - BT o1& ko2 g4 4 %15 UNESCO & &
B A TPEL T 30 2002 £ 4~ a2 R R B B RE L BB Ll s Fehy
FRAR B LH b IOF SRS e A B R L HL f §(ICOMOS) @ i A

% % (Yukio Nishimura) ~ p » ICOMOS & ¢ £ 1 & # + 2%(Shintaro Sugio) 1+ % ;£
2 A FF Bruce Pettman & 534 %2 323 24 BLiS R - B e B R endi 2 % (2
®§0 20035 # i ik g4 02002) P F-FERECERBRSE LR A
ﬁ~$ééi*ﬁi¢%ﬁﬁﬁﬁ4&?%:N&%fﬁ%%‘<*¢\wa g
EEBZ ARV EREACEATRT BRI AE B ELRBEE T
E%Kﬁﬁiﬁﬁiﬁﬁiba’ﬂﬁﬁﬁﬁlbaﬁ%ﬂ%ﬁé%*%(@no

P s TS g R RN WRERE L AR B RFY R &
BT AR ¢ B RS B3 REFLARANTR S - i Bl
AR B BE? LG - P G RRE - TR R EAE YRR D



AAro R FARFE R P BRI P O R {omidt o AR WERILFEAL
REE RN o frmp A i dine P- IR et @Ay T -

A TRRATE R AT %ﬁ%&%ﬁ%ﬁ"ﬂgé%*ﬂﬂ’
Mg FEtRG HATRF R PR IR SR Ay AR S 1984 E S 2 R - A
RMpoFl e 4824 VHIBESEDH e SR > GPFGEHFYTEITH G
gﬁﬁ%,%%ﬁﬁﬂﬁﬂ%Qﬁﬁéﬁﬁ°ﬂ&’ipiiﬁﬁﬂﬂﬁﬁéﬁ%ﬁ’

KT BRRARDBGY F RO Aok h e A PR R AL S
BB BB LT RS T

The Tatun waolcano group

Chinkuashih

ilan-shan

Taro ko Natlo nal Park

Yushan Nat-:- nal Park

fa B |1 3% 8 1B

Alishan Foreszt Railway

F‘enh Archielag-:-

=TT

Pei-Man =site

e

Lanwyu

M1 oo#e AR B (22§ o 2009)

S
1y

G N L
AFTEH BRI EFY R RAR B R 0 TR G RR F R
B2 ERE FPRERINTE AR RERZEETH AL T RINE TR L 530
FIELHP REARE- HBAFT R ERRE2FRRY Efr8B2 44 -7
Pt A X ARRNFESFIRBFTADEF FZPRE = n FRFTRET - b
FUAEA LY gFE R A (FEg o

11



1)

2)

BEE R p REARFTY TR S A BRI TR R R
ok BB E R R B AR RN - 2AE - ERoTmES A
Bot s FREG Efr R Bk (T T HINF TSP > LA K- HAE >

ERrEE S AR RS 2R RN Bfr B2 24 -

S






o FLANTR
Fo @ e RARRERRFER S G RRE ORRG BNt R

-~ R R

B R AeR o BT 2 0f F M end A 4k 4 8 208 RKfP 2y a5
(UNESCO)ee A it A48 & 2 2 & B 7 WP % %L B ¢ (UCN/WCPA) %25 T 4%
e 1972 Az (R RBEALY) FEEF R e p Ao Vi A2 e
ezl s e Al A« 2007 & hist T4 > 27k 851 e A A Y § 87
BRI FOF o i3 F 8 BR B ¥ - 3 6 o IUCN 41994 & chifif & chA 4 So8_p
Be* B i A2 2B R AN R AR AR B L RER S (LY A mp B
(management objectives) | A 5 = % » ik 2003 £ Hi%E F 84 K 2 4-(UN List) | (%
1) 22 R REF £+ 68540 Ao & £ 14784510 T 22 5 | >3k 4 9.95% ¢ H
¢OR S AEaT RRO B T 3,684 40 ¢ i 4123763 T % 28 Ak G f 277%
¢RI R LS 28% Wt VI ST R E iR E 529% (Chape et al., 2003)-

% % IUCN %3 % & 27 % Soen > 2k %3 % 33 4 (Chapeet al., 2003)

o =3 A |G KM A A [ e fFE A
% %

la [g4eenp 2% 9 % (Strict naturereserve) 5,020| 1,087,718 0.7 7%
b | w (wilderness area) 863 920,739 0.62 6%
Il |® $ 5(National Park) 3,684| 4,123,763 2.77 28%
I {p 2 % 2 3 (Naturd Monument) 16,127| 245,951 0.17 20/
IVl /4 464 1 % (Habitat/Species Management Areg) |[29,308| 3,104,831 2.09 21%
V |# 3B 5% (Protected Landscape/Seascape)  |10499| 1,132,036 0.76 8%)
VI |5 ik # 72 %3 % (Managed Resource Protected Area) | 3,039| 4,219,472 2.84 29%
Total 68,540[14,784,510 9.95 100%

2R AL R €A 19948 T 2k § ok (Global Strategy) , » ¥ 2 Rt A -
Gr B AP T ot Aot > X R AT ABE FAE 2 R TG N AP ik
fried o & R A KAV RIR R S FR U ERN P2 E(OUV)

&

Pigenp Afee CF BB 2K AL A AL RPS FIE L v Aok e R R ol
oo S R A AARM R U AR AR 5 DB U FEA R F 0 Glhol i R



(Ramsar Sites) ~ + £ 4 4 B % ¥ % (Biosphere Reserves) ~ & # # § 2 [l (Geoparks) % ; 2)
2T B EEFfoRL > bl4oR o T 22 2000 (Natura2000) § ~ 4 & & B0 T i
A o Fl(Heritage Parks) | & ; )23k X BB % RE ® » Hici R %#E ¥ (transboundary
PAs) ~ {rT 2 §l(Peace Parks)% ; 4)i% % B 7k S GlArBR R OF ~ p ARG H ~ T
At EEE R R ARFEFLE DK S AEEF Gk FOF R EE o 1
L E - R s AR E R R ERAATY B v P E R AREER b e
SRR TREELE - F R RRE frb iRy (UNESCO/WCPA, 2007) ©

N

A2 o 2 R AR Outstanding Universal Value
vt e ,
THEE R HsE AR e} e - S i
E@@tﬂﬂg%ﬂ%’ﬁ % (120 - Ramsar Sites, B?c:spjh:e}e Re?erves Geoparks) ?&ﬁgg§%$§%§ : %ﬂé
HEOUV)Z [ oyl il . &2
& AR ket L R
PLEBSHERDLE PR ARG it P b | -
SEE PR S 2 (41  Natura 2000, ASEAN Heritage Parks) = '
* - b boE

b |E

KGR LB

(5140« BE5FREEE, F17F /2 EPeace Parks) : %ﬁ

' N
'
2] R LR L AT :
@i : B R AR - BRETE  AAAGEE - fdolt - NCOBIRFIMIEE EEMBEMIBAS) :
'
'
M e R E '
(140 - EIEARARE - HARFERES) v

Bl 22 Rdaedvigaliok a mE % 8 45 (UNESCOWCPA, 2007: 10)

pLh s R BB F R EERfrE Rl (FehE & T 0 UNESCO & 7 i &
ETAEe ka7 0 2002# 67 24-20p > R 6 EE R BALA € T JIE LR
REEockp 21 g f e300 g g gt AR A D2k fop R
Wy Y 28 P E R A éﬁ%L’rE?(Budaoest declaration) > v 2 & f i3 & = 47 30
FEDIAAM oz TP e BCRREYRPEA A RSP A A KIS RKA
+ @A (UNESCO)# (7€ il & 2 9 eiprc A » ¢ 45

o %7 E(credibility) : rrifac 9K B & R A it p ARfe (LAl A

‘M\.;
er\

. % (conservetion) : 4a# 3 rxinif

o 3 i (capacity-building) : &= 5§ B oK BE o

(@)



o j£i (communication) : 4 Fr+ B M K f A hs ﬁ‘!ﬁrfr#'eﬁ‘é 0
# A A7 o i E Francesco Bandarin & 4 & JR g AT e T R A e &
Pe# ¢ 45 (Bandarin, 2007) 0 it A} #4CS P RHE G S A ERPRAe Fo
AR TS
o Tit® Rif A LEunEE
o R FEAFTRIERL F T
o FERE Rl AR hiky
. BRERAAHE LH PP
o fEAP FH 4hRERRE T R
o raRYIoR g
. HAERBA TR
ML BB AUCT P HEE AR A E R PRI TR B A 20 BT S
BB FRT ARG Commafoplfed T2 A RAST ERR TET ol EE

MRS F SRR RRS RF AN TR e G B M4

202w BB A ACT P-4 1 (I P M

PR BRAE | WT R | E
s (*41)
L e B4 LBl -

2. k¢ A AT RIEAL oK
B FmiFE AR AR kT

4 #he RBAMSE tEY Ay | O
5. jai-p ¥ B 4e R AR T KR AT
6. ‘v AT T

7. HRARE R EASTR o

O] 10]0|O

O|O

-~ APFERFYR

E R Y g BRI R E WS R aRe R A R AT
TEBL s R A 202002 £ 107 B g HEREY L A B
¢ Hi4 € (ICOMOS)®| 2 /i & + % % (Yukio Nishimura)z 4p b & 70k S8 %2 =5
EHEABRLE ORIN-AeRFIFRIRF IR S - BFRSIFETESEFRTEF
(v ¢ >2003; #0i= k4 g >2002) - BpRE Y e R EAY F R LIRES GF
S e R G B RRR BB BV RREReITE AR S

7



—E_ﬂl%é_/%(‘% Bh A ke ﬁﬁf?é‘ﬂ%lﬁémfF#\u; 4“3{&"/&;%‘;/?‘&— E}lﬁé‘,ﬁd w.ch
RfcEy §RE PLEEY S LR HD B L AF ] E e R A RE RS
LIl QF%BM g%fgﬂ% = m,&;&‘ff’l% B o

R NS L T RES Wt e

T & B gcftv ik (UNESCO) f 1972 &4e > fadss Bid & 24 » B ct 408 2
SRLenp Kee (A SR @ & f B A R AL R R R B KA 2
A E s Fgh § a2k & (outstanding universal value) 2. f #i o it
B A5~ T8 R A 24 (WorldHeritage List) | 412 i%3% (UNESCO, 1972; 1 4 >
2002 ; iz 0 1997) o kFpt K A ¢ w3t 2008 #E A 2 Kb FL . P oW A3 184
BEAM > £377 878t R A~ i 21451 € R WP > & 32 679 > i A ~ 174
Fep R A A B L EA -

Y RBA LG 2 he R REEES g L8 (Tentativelist) %+ R 4% R
LA g0 2 NFHYRY P2l A A o & E R L SRR gL A
BLH o bR ¥V AR 0 - RE AL AT H 4 UNESCO ¢ f i 4 ¢ e )
" Z AR 4E(2 45 0 ICOMOS, IUCN, ICCROM)#f . & o

ICOMOS £ F*% < it & A+ e 7L f ¢ (International Council of Monuments
and Sites)z fjfi- » H EE i - BRAFERAZASF T LT A o alt i g5
1964 # =& R 215 A 3 0 %75 244 & & (Charter for the Conservation and Restoration of

Monuments and Sites) » ** 1965 # & = & & 30 #73K IR "Z (2L rcfrie s e

IUCN &2 # g 2 %~ 5 B (International Union for Conservatoin of Nature) 1§ i >
VERER R AP SR g RFE S P a2 e o IUCN B8 2R R
A4 bR S R ek et UNESCO «afwuw@ fere hp R AR 2R
FirmalEo i pede L FAEFORERRe L RBALR £ -

ICCROM &= it F & %732 B4 W% 7 ¢ < (International Center for the Study
of the Preservation and Restoration of Cultural Property) s i > # 4% ¢ 4&» UNESCO
ﬁ-*&ﬂ' BREACHEM T2 BAFRGRINBEIZR T EFBRFEDIALFTT

CHAER Y R AR S B R FVRL AL T Ml B R SR A
g2 L F AT ¥ o ICCROM »+ 1959 # & % f T30 = 2 » - A fFRF ¥ v o

8



YA AR fed AEARL &R T T BHZ (Thorsell, 1999; UNESCO,
2002a, 2002b; ITUCN/WCPA, 2002) : 4pRé 3 4ddc & 4 &5 (data assembly) ~ & 7% 4
(external review ) ~ 3L % 2 (field Inspection) ~ & 2 &2 (T2 2% & (IUCN World
Heritage Operational Panel review ) ~ 3,323 (final recommendations) -+ %2 & £ B
1 RN BEORRERAITEAFIAE e A -

BN e JRa s Ry AdEe R p R R TR YR
REF 2B fel 0 RET OB B B0 B £ Feobldot 2 it
A7 H AR éﬁ-#ﬁ*}#&? REICOMOS > e Z 4 fr IUCN eh & iT{p*r » > %1998 & 12
P2 Tpikiak(Berlin Agreement) | ¢ o Rge T 2 it AR L TR PR Y ¢ &
B A FpEefd AR AP « BiX% ICOMOS: ICOMOS » & 7f 18 3% 4p B >

/T"

KRB G OFRBIUCNFart o377 b B @RS 5 #5457t ICOMOS
1 RRF M R EEER 0L T e dpdpthtnik 0 IJUCN A2 8 F B 3 5 T b
L3P Eir 0 @ 181 v I[COMOS» 4% |UCN -7 & 2 738 84 4 3%z » ICOMOS #-
BEIUCN PR 78 8 ~ 3 s ME ERERE1 Fo AFBARL TEFERY
FIBAE B PR R W ESEERFLI T U B e R B A R
ERE FPEALR €T

CEE R R S RS S LIE ST A
A ARG fen] b B e 2L 0 B Bk

feied o B AN R SR A F AR RERRLE B F R

-~ BhmrpgiE
ETREAYHF S N E SR LG T EN 2} & (outstanding

universal value) | =" # 4 (properties) | » & # i A ¥ 2GR 7 Bl S iFRE w d T4

£y r#;j T_,m > oo@ & TH47) & (inscribed) | 28 & [‘]?Sm}ié “(UNESCO)m-l-_‘ * iR
A rH2 ¥ u‘ik 2 AR 2 FRE DY 50 £4 UNESCO i 2 5

SRR AT A TE L oo

g e o 2 B (outstanding universal value, OUV) &£ 7 i & ciF e fo7] & A&
o B REASYTEERNS T E L R AE S gnp ot TR [REE )l



FrEsa ¥ RO A R 2 SME R R PIRER T - T e R
AXQEERER S 4igs pim o T TEPGRHE D ELLE WS 0 RURLE R
gt o o WAL P ERR SRS B o R (P SERLP
AL EY GO R [y ‘“Tﬁﬁﬁ FIVRTE = 1 P~ T IR 7 o 00T OB PR S TR
F UYL RLI RS TR 2 SME R 5 RN ER s S R
P R WIFY e BRI PR ARV P o R B A 5 5 BARRI R 2 £ 242
W Rl A 2R ER Y 49 Gt 0 THINIOZ SMERIP > BdEL 7 () FI
SRR R ST B BT B B o P 2 ARt < P
HEBEFEANF - 1 R R R E Iy -
BARAFIRNFG PRI A ELZ IR FE FBEEEPap Rt 2> 27 &
- R A AT AL R EE ek BB A SN FERER S B2 i 2R
SERE I SRS S SR T S e EITE
HIE < A LS B I @ IR ] R gk -

-\AQ-

UNESCO® %if A2 % f ¢>°1996 # »3x* 1 £ 32 % N iF5 248 gHEY
Ao itfrp R Az 2 BEEH T 2 djw*<mdﬁ¢iwﬁéir@m
RIRPRE ) R NR ISR LR P ORE T gt AT (PR
T IRIR) RE RN K Lk efE R (F P B A SRR T ) .

2 3¢ HFL R B A2 2 RN

1 AP ehprs
a HHK
b. "~ ~ & EE
C. A¥ LA
d 3B Hmel i e EsyR
e MTYHEAFORAFERICEGE F2 s BE /AT G R
f. ¢ RAS e (2 D) oI % fF(2F)
2. # Lensmd
a €& Mpid
b. ¥ i A (¢ d2 1 TR A iR T RIR)
C. REMIZEM
d. #& 25 kB (ERP P LR REamd)
3 ki
A ey it
)ﬁs{’fr’%/{%
FOMEA S BT snA N o p
Feo TR
RiES BIAFPIMARE

P oo

10




4 BE¥EE

a 73 i

b. & =

C. W w2

R RS

e ¥ FE ik a(blirm ARA DR FRE ) R f F A Lk
f. FHZAFSFRIHEGHCRSE R 5 - B35 - SRFETR)
9 5% ekiRiors K

h. &7 feigy ¥ mirnd Lo kiR

I LR

jo AP EE FRF 0P FRHEG] i)

Ko % B (B E 1 e Foiiers o s o <)
5. B Pl A FH

a BHERI (blarEi ~ (37 LE HBE)
b. HBEERA (M4rim 4 ~ F 17 %318)

C AARUETEBFEHF(GISE R kS L LE)
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vi. 22

PEANIRE R T B LR B Eee B RS 4
ba

Vil B3R5 RARp AR E SN EF AT RECEE LR B w5 (B F scenery)
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X BFhE R s (inStU)iFT 25 5 R p R 0 e g R AR aRiL
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FEEE R E A L BRI - c WCPARES f 1996 & = > 7§ i % (08 F L 2k
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HPRBR) IUONWCPA WBER L S (IS0l S8 & I AR S Bp

TSR - W PRRRIE - (RS 5P R -
23



o @ Fi{RREErHR
AERFTDHRAIE R AR APREN G0 L GRCE RRT AL (@
PRTRB R, RGBS AR R - 2R A TRHEE S BB R
BBk (E A X RN TR WM A K- H B E o E R AR
RE2FABRY EfrR B2 5 o FY F R F R T ¢ 5 B LI

—
— —— ; EE R HABEELL B
( PRI S At R B j S P M P ﬁ@ﬁ
| AODE
\ 4 A 4 FF E%[
& DURE BN 1 [ M B RS e » R - Bl
(HE - HH) AIFEAS A SRR R - R |
\ 4 A 4 =
HIEF TS WHR A SR A B T A B R
(A - B - EHISRSY SR BRI A RS R R R 5 T M -
A\ 4 A 4
2 SHT TR BRI R A S B A R
( SHATHI FAGRE R j Pk etated
| AR
) %mﬁ%%mﬁm N ) Efjﬁm
BRI | | poxiaemmr | | SEIBAE U
[ FEHIEE ] [igg%%ggd J [ DiEE e ot J Hg TR B A R A R B A IR BRAES
\ 4 Yy
[ SEHIERTEE j RICKEERZ ARKAFREAER T 2%
-

B 7 77 %oz B (12:zp Stolton and Dudley, 2002)
- BEERPREAPVRFELATFRIERREFBL BN N2REFE
EHE A RASGOEERED A R R FAFER Y EF Y REIETSL
2 d (justification for inscription) | st » =2 FiB A Y F2 E 79 K

Wk
Mﬂ
‘ﬂ\j,
Py
&
o
-

2124 FRiET e B & 8 (UNESCO/WCPA, 2007) :
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BHRARM L AT ek b T G RE RB B R AT 0 2 %
GRE 2P TEA (B 03] 8 i) 22 R f Rl AR ot G g A o
FHITZE R RBARA BB 2R E EF S - KT R AR
BAZY 0 AP RY R R p AR A Gk F & AR 845 IUCN e £ 4ads 1004 2 f
HALR €2 s > A F AP AEF L ot AT 2 E R fodpa o

(l)ﬂl’\%ﬁ R Y S
e L FGREPMEF S RN fj‘uﬂ B SRR B2 A
B R A M TR AR B A G B R B g2 5 2R

= 7L 4L
“;'T_lp ":.‘g? °
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S PR TERTERI PR IRE G R R LR CHE ) BT HIMRBIE
oLt FYERPA N HTERER R p ARG AF P AL 2 TR
LI R AP Y f 0 Y JUCN-WCPA i % 0¥ § I 4 003 ) %4 - 4
HERERELP)RI(ER ZPR) Fi- B TR s R ERRTE
Efr @Bz R TR o TEERE R R (L W R B)R AR RIET WP IR

Grh i fodk (T % o
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Frd s LR BB RE A ETE

RS ¥ LS ERY R VR sk I

-~ ERPAERGES FRRB LM

(=) BIZAP B 2 2 A7 8000 o 37 M %

Ea e R A A SR ERAFN S IUCN St 4ed 1904 2 A8 A1 F ¢

TR 0 ¢ KE S HZ AT o RmA T NG Y R R ATk
Bogimyd%e £ 5400 g Rl AR NER ST 5517 ¢ 45

T AR i# 2 » ! Earth’s geological history: a contextual framework for
assessment of World Heritage fossil site nominations (1994).

FARRE R R A 1A Global Overview of Forest Protected Areas on the World
Heritage List (1997).

BB E A EEEERA R A A Global Overview of Wetland and Marine Protected
Areas on the World Heritage List (1997).

ABE 2 A op R A Human Use of World Heritage Natural Sites A Global
Overview (1997).

L5 #HRA P S HREEL &R By i A (A Global Overview of Protected Areas on
the World Heritage List of Particular Importance for Biodiversity (2000).

L5 iR EAY A A A Global Overview of Mountain Protected Areas on the
World Heritage List (2002).

£ hp ARfea £ A2 A KigA RRB C The World Heritage List: Future priorities for
acredible and complete list of natural and mixed sites (2004).

BOF R A 23R %4 Geological World Heritage: A Global Framework (2005)
5 14 IUCN 2 7 i3 4 ¥ #R:2® % %42 . Enhancing the IUCN Evaluation Process of
World Heritage Nominations (2006).

FRAE O p RB A 451 2 X R EARAI(E %) The World Heritage List: Guidance

and future priorities for identifying natural heritage of potential outstanding universal
value (2006 draft)

" AR 9 15 % 5L TUCN/WCPA A

http://www.iucn.org/about/union/commissions/wepa/wepa puball/wepa pubsubiect/wepa wheritagepub/index.cfm
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e ®RARPEAR 4 —F ¥ TAREP D World Heritage Nominations for Natural
Properties A Resource Manual for Practitioners (2007 draft)

Bd o L G RRE LR p R A RER SR T o KRR o
PTG RO R ¢ FT e o
o A A X iT¥ %P (Operational Guidelines of the World Heritage Convention) 3
By Fe R REp RE A RT 2R
e LB FEFRAL Ak A A Global Overview of Mountain Protected Areas on the
World Heritage List (2002).

o WEERAA 2RI Geological World Heritage: A Global Framework (2005)

e ®RAREAR I —F iy TAREP  World Heritage Nominations for Natural
Properties. A Resource Manual for Practitioners (2007 draft)

(=) BN AP B 2 2 KR 20t g T M A g

BRI AR BE 2t & @ 4

o Bliv i g (2002) S RBAES BRI ETIRLE v E g o

o 37 (2003) £ A EAFS BT ARFLTRRNEFE - FTERY L A -

o w2 (2003) ~HEABAES BHYH g o

e 2 H (2005) £ ABAES ML ARFATFRELES - E o TEY Ao

o 1 4 (2005) ~ B RL A BAEA BT o AR V2R L R € o

o 2 fi (2007) B> i FRLE B2 BA BT H o v EE -

o HUu Al B Th> (dofitérT )o

o LRI FRE I G BV RA T

Ao o NPRARL S B RS S LR A R A RS g %‘"ﬁ“E‘ B L5 Al
ERABRAARM DL AT BV RAPT AR R > SRR AT EIE D
HAT AR A -

CORE

7B 23 LE A AR AR A7 1 & &4 Thorsell and Hamilton (2002): (L5,
ek % AR B A a3k w kg (A Global Overview of Mountain Protected Areas on the
World Heritage List)) - Thorsell and Hamilton %= 3 = 20 v RE AR BE < 1];% 4 BAE
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S & WL %5 F R Y < (World Conservation Monitoring Centre, WCMC) = 2 5§ %
Erfre PR AT £ 5E (L F 3R L (Mountain Update Newsletter)) =+
IUCN & f #3E % £ | §(WCPA) s A M3 Hen=F 5 8k 35559 0 £ 2/ 1P % +
Lo B eR AR Sk 0 A1 55 AL 5 AR R AR o LE Aol A doe- o

(=) %k

Thorsell and Hamilton (2002)#x * Thorsell and Harrison (1992) #f IUCN .11 &, 3 %
N E LU R AL G T ARG DREF N A F £ 21500 & ¢
2)# # 10,000 278 12+ 5 3) 7 14 IUCN %3 % 473 1-1V -

(Z)#E -~ % | or ®

#E 7 9 > &y Thorsell and Hamilton (2002) s4e3* > L5, A2 F i A = 355 55
Kty p Redf £33 A BE (167 k) H33% 0 M BIAEF o

a fr% P B T OEEC) G- B L Bk G 2 - 3R o Bldedo ] g )

2 RE AR L FOF LD 0 B F G 399 15400 207 5 kX B3 R

=N

A AR £ 4o WhF I R LB L 2 Fe & (S Elias mountain park complex) -

T 82984 FH N BFAENR O G lﬂ;ﬂfﬁi&P\:”(Alr Tenere) p A %#EF% > o

N

Be TTFHSF o- Az AMAhLGAL RPAAR BN Saf2 ] > ¥

100,000 24§ 11 T » T 3% 285,000 2 (% 7) °

3 7 L5 AR R AW L ) 53 4 (Thorsell and Hamilton, 2002)

= fc X , . ﬁ;;—g
100000 SE T 21
100,000~300,000 = *& 8
300,000~500,000 = &
500,000~1,000,000 =&
1,000,000~3,000,000 = *&
3,000,000 =g 14 *

DO O ©

AN R ) nz:}fg IUCN 2 3g# 7 en2 gl > L AL R E A A F bt =z &
4 $ 3 ik (biome)™ i RE A «*ffﬂ%ﬁ‘r& ptebs i3 30 5 # - IUCN 4 * Miklos
Udvardy (Udvardy, 1975) e+ R 4 # 3 32 4 = 3 % % & &~ #f k st (classification of

biogeographical biomes) » i 5 {278 k=G & K Bl A p 2R B - Udvardy %4 4f
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GRFEET - BANKEEoBELEA - KPS K EAFEEE
(biogeographyical regions) ~ # # i+ 32 % (biogeographyical provinces)fr# i ¥ 7% % %
(biomes)eia i o 3% ki dids a3 kA R 8B A FHEE A B4 FFHET R ko193 B
AT > B B4 o3k Bk IUCN - UNESCO % T4 & 2Tk 4 4o 4 10 chif
& o

r 4 $e 3 12 % (biogeographyical regions)srgLgkm 3 > x5 Thorsell and Hamilton
(2002)éiseis » 1% 7 A HAE LB L0 E GRS IR A AR LAY B A
PR BESEE AT A28 2R (A 8-B 9 Am Thorsal dp o L

felE R Bt B 3 S ErE - A R AAE

# 8 LH Al A Ay & Udvardy 4 473 12 % cha % fedic®  (Thorsel and Hamilton, 2002)

4 3 3+ 72 % (biogeographyical regions) L& A& 7 i3 A& &
Nearctic 9
Neotropical 12
Palearctic 16
Afrotropical 8
Australasia 4
Indomalaya 4
Oceanian 1
Antarctica 1
AWET 55

Bl 9 Udvardy >z # 4+ 32 % (biogeographyical regions) & (Udvardy, 1975)
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i gE Udvardy(1975) ch 2 Tk 4 4 0 B 5 A8 4 5> S BB BN TR B K I
(Indomalaya) # 47 ++ 2 % > p = — f? 4~ 3 32 % (biogeographyical provinces) (%] 10) » ¥ #t
A 3R k vi(biome)sha sg o Y TR & § gk ¥(mixed island systems) | (] 11) -

Biogeographical Provinces of the
Indomalayan Biogeographical Realm
M. D. F, Udvardy, 1975)

L w
..... poTmEEmnIIL R n

FE] 10 Udvardy mf—v’}i 5 1 ER LR R | (Udvardy, 1975)

(z) 2o A%

¥4 %= 5 o ¥ Thorsell and Hamilton (2002) sh.403+ » 55 el 4 22 % i A 3
#oogl p BAEeh g ARG 19 A 4 AR hp A ARG 38
B A2 R 44 5PN RAEG 32 A% 9o Bomie 55l A A Ak
Wy R ET LR P RAFDN T

9 LA AB A EApM P RAE KR4 (Thorsdl and Hamilton, 2002)

Fl% g RAELEA L RE AW KT
(Vii)h § %8 42
(viii)s 5 19
(iX)2 842 38
(PVERE L - e 32
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Bl 11 & % i &2 & Udvardy # 4 3% % “.B] (Maginand Chape, 2004)
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oS R BAE AR Y G 10 A A PRESIY B R o it AR
§ 35 RN g ST S R I R 35 3 (Tasmanian Wilderness) ~ ® B én i~ 70 % Lifeidi 8 L
ZRE T ILT R F a2 2 AR L (Pyrenee-Mont Perdu) ~ # %8 <0fe 3 #1.L (Mount
Atho9) ~ J& & ff ehd 4c 2 % (Tongariro) ~ &4 15 & 1t v (Machu Picchu) ~ #2.8 ch2 B e
v % #(Rio Abiseo) 1t 2 & ZLends Li(Drakensberg) % o 14§ BF 2348 & i A 3 23
ToLRALFAAS AR B AL o

55wl A1 A AR ¢ 4 11 A 19 e I p AR T LAY R
AF A NP ERIA DD RARE i 11 s 46 1 RN TEETS R I R ¥ 1 (Tasmanian
Wilderness) ~ # #7 < % 4v e Talamanca-La Amistad ~ & A § f e 2% F ¥ §
(Galapagos) ~ & & & I cq4# & L (Gunung Mulu) ~ 7w L E T P (Te
Wahipounamu) ~ # % #7 3 2 4 L L 3 (Volcanoes of Kamchatka) 4+ B 4c f 7 (Lake
Baikal) ~ # ® <% % (Yellowstone) ~ = % % (Grand Canyon)4r = "% .l (Great Smoky
Mountains) » 12 2 % p 33 0+ 7R3E (Canaima) & -

(F) A& ™ A
B % A v 2§ o kg Thorsell and Hamilton (2002) cse3t » 55 fwli & A2 B iR 2 3

$ B0 BRERBRE o R A R G AFRP o B4 D 4k Ll d
P A m WO % i 50,000 A (B Redrinf 4o fi e Lake Baikal)T| i3 50 4 (P e
L))o TE 5 25 Aul A2 A R A T BB 5 200,000 A o B R i EH G oo 1B
TR E RO B R iR B LIRS

TR R A RBANEFBFHSEY N3 AFTEFASLARALRER
CcEFFL o ABRRBEERZIEUGm AL REAS Y 0 G A LS RE AN
B X WERPALLE TR E e £ X DEBLREROF LA S o E E

'+

Ba gz ROLRAR FBER R AERES BRI SRR B 2
FARLRATKI P A7 aEd e bt - I P LR R AR xR EBHLE
Ao Mt igEs st - LA Rl dr B i b 2kery
PERE AR ST ENT2% v B v A FEEF (biome)sg Al Fren 5125 E o
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(7)EHRBELI L 2 E

0t R 55kl & Al il A 3 > Thorsell and Hamilton (2002):8 12 3% 7 4 #
525 1B B R 29 At BRIT A BA Y RS L Rl A eh H o ¥ ik Udvardy 2 473 32
Fe 4 BRI Aot S

() AT E R R

YRBAFAF VRSP AEL R 1994 FBAL R ¢ nE Bacl Tz
- BEGFHEEE s A AP e R R R A 82 27 K v (Clobal Strategy for a
Balanced, Representative and Credible World Heritage List) | » :#%sc K ehp & F £ 7
BAE LR FPREF BND2RER B2 p Rfer LA DR E B o d R T
B B BBV RS TR (L 5 A g FERFERA BN REHES > B
FERIDGE ~ A AP F R SR AL -

FPAMKE S s R Rt st PR LAY R AT e J 2 g B
HERAREE N3N AlkB IO o2 M RBTHEAL R REAL S R
+ Thorsell and Hamilton (2002) & #£3% 7 29 B A 5 £ b B AL KR A4 8> < &
B e ATy g4 o

PES PP e po LAY A A S ) £ R R+ 0815,400 = F 3] 9,840,000
2F 0 TiofEEe L 285000 2F o fe #iTF 40%L 5 3w B ik A e ff & 100,000 2 F
NTE A ERRFEFRG FARE LRGP LRRAFELA L F
AT Lo ff s r 2R LK R4 -

FARE S G o d it d 108 55l £ Al Rl A Y Bdipslr R E(vii) b
135 (02 mmr(x)w S4RAE 0 A BTG 42 - 38 Aufe 32 A @ 2 2 (Vill)# B
Al > gl * > W19 e P AL F AR ABARFERA L D2 F F 4R~ 2 Ll
BREF XGRS FRRCLFAM R AR R AL S M 2 BEAT
BREFLEPE G SN2 R A TR 24oisay FLlfaw A2 FHwk
FTELT & o

4% 2 & > Thorsell and Hamilton (2002) .5 A+ &8 & = 4 47 0 %is 5 IUCN

B g * Udvardy sn2 3k 2 $ 2 B F A 87 k5o Bl A8 K AAT > SN TEHR

5 % T-(Indomalaya) | 4 BB T E 0 B p A - At n T os(Tawan), G R EY o F
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7b

F_L
|
_g_.

P EETE K Seeng ag b Jh TR & § ae & ti(mixed island systems) | o & A 4T 0 i
Frupliiid L BAE R B A B G =t B RE Feon 78 &4 Lo Fl(Kinabalu
Park) 1 2 4 & B 7.2 FI(Gunung Mulu National Park) ~ & £ i i % B 2 Fl(Lorntz
National Park) -

%’\

"3‘7-

-

14

~

B ke Lenp iR g4 LBt BT ) 032000 £ 5 L A2 R
é%ﬁé’M?ﬁ%ﬁjGﬁﬁwoiﬁﬁﬁﬂ4mﬁnﬁﬁﬂﬁéﬁ¢é@%’QW%
PAERELE 5 A KB R M fob B oA HRIIRE AP R A L AR TR LA
frig A o 2B A ¥ 2 PRI LS e s § 17 < (Centre of Plant Diversity for
Southeast Asia) > PP A% 3 R ¥ EF b bldcihp T HEL L ¢ B BN K

O MEEAF RS E o

Boka ek § R R Bl B o) FARE R 32000 £ 7 L5 K p AR
A0 51w A e Jrerg R AR (vil) ~ (Vi) ~ (iX)Fe(x) o B kT I e R RS Bl
ERPFERNEE b SRR R R T A DA R AR R ik
AL #E e 252864 2R R G 17 BAESF - 3500 A E kim0 2 P 4P
Pl u ey 24 2010048 25 BB 237TMenid § LB H AT A R A R
RIS 20502 FFH A RT A RIF R L F RS LU F F g S E kg
sR_e £ 600m 5 415 m F 80 m i) F A%k x (Sarawak Chamber) £_2 5 ¢ AR fifd
TR R o

B R et h KRR F 0 21999 & 5] L A2 Rop ARBA 0 3 ¥ h e daerT B
ARV S ((X)fe()  Eh e Th A chp ARER  dHAL 27 50 207 > 53
i § 4,884 ment I E (Mt Jaya) o it B F R 7O FIE 2T p AR RE R ¥ v — i@ LAk

TR & MERR RF AERE 2 @ e Fe o AR P03 B A AR
AR G AR FIR el Ao LE R ok BT o R F R

PR REIMBPLAGFTCDELERER LI RARATE T A AFERF LS SR

Bt h o

a3

FEat ' ErEzAEWRELeIRY LAY FRAY 2V RAKH

o+ B RBEFS B AH M -#&$%ﬁ$&iﬂﬂ¢#ﬁﬁ’ﬁa&b#ﬁaﬁﬁ

Bt cBFIEANRE GRS TRFF R EZ RBYFEROEE
b e

BARo5HP PR ARFYAAFTRF AR RAAR LA SHRE

R
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W R PRI o B ded & P BIRD Bl B E AU A5 3,000 2 ¢ 11
BLERIBAPRENG > ¢4 FRIBA - BATRIB A~ SEHI B 4~ &
BEHLB S A SBERIE S kBRI BT LA GRAREFA 28 R
L S L RN T PR T YN J e

DM EE R ARAN LT R R

Aol EP o APRAR S BEME L YR RE A S B %ﬁﬂ B R
eyl ’Fﬁ‘@?t‘ # 4 ﬁfslﬁé_#ﬂﬁgml&’gﬂ;ﬂﬁwﬁig*%’%;?' [£37 A G EN “,gf,é“mt,é{
FREALETHL R REA -

(<)

7MY R p RB AR A7 A& 24 IUCN/WCPA 5% 2. Dingwall, Weghell
and Badman (2005)< (3 fag % i 2—- B 22k % ¢ (Geological World Heritage: A
Glogal Framework) ) -

(=) Z&A%

Fypt i A o X T ¥ P (Operational Guidelines) % 77 i » & B i & ch % &AL &
FLEEHP S LF L TR RAR | LA R RBARFRERY - BN S
A0 B ARE(V) LS FaL R g AR AN LK MRS

Vi, 2315 AR Rk R E AT REEFL BB IEE S (BB

scenery)

Vili. R R P FEIRBFEEOBRNGI s R G P AFTERY £

Ry FiEs > SR ARG E S (3 T 35 geology)
X, EREE Ok R BB A B R R R Oy B ol CiEARY 0 B
RAMHERBIRAL Eiod P 5 g F ;) (2 5B 4% ecological processes)
X. ”ﬁ REE mi*#«(ln-stu)w‘"f? 25 R p REr 0 L Bhark
B2 HE R AT e 2 o (2 4 7 R 14 biodiversity)

(=) B 252 2 (viii)
PAKREWVINI 2L F i r PR A e RPFREY T R RN FITY
MEERBAVAE G 0 AheT
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1. # 3 f ¢ (Earth’'shisory)

PR AR (Vi) e £ & ’#;15'7'? B R E P E R 2 (S
|4 -

BLARGES o)A § M BB o AR B b Dk &
R &8
A L Ak ke

MR B AEERIP AT R8s R R TR

.rii%" f_g_%‘_J o

2. 4 & % & (Therecord of life)

xE

BRI GEBEF o dph s A5 B (1 ) B - Wells (1996)
Mg (Hrke Fd— BEee it 2 A2 Y 472 % f(Earth's geological

history - a contextual framework for assessment of World Heritage fossil site
nominations)) - 4% &1 IUCN ¥ & {3 o dgd 2 ¥ chA# - B 12 % Wells(1996)

#

s IR 3 R s 410 Eikdh WellS(1996) % 4 » #2005 11 % £

R EAARHAONE T PER S bk

3.# R hE £ ik FiE* (Significant on-going geological processes in the

development of landforms)

BRI (Vi) R IR B F o A L A e Lo JTIER 5 8 42

TR g BN IR B e R L

§E o 5o ) 017 (arid & semi arid desert processes) ;

7k i+ (glaciation) ;

L iE * (volcanism)

L T (BRI {ois K )(mass movement (terrestrial and submarine)) ;
#onde@ v = & e (fluvial (river) and deltaic process processes) ;

& piqeia ¥ T * (coastal and marine processes)
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FERICHD FLAMT EVCALOTION AMIMAL EVOLUTION
i
= Epoch T e ——
E Recars Increass of Nerbacecus oo
r et e lads S TasE
n Pleis b | Repeoted giackatian eods o mais | Ssinobion
I - [ e e
; za ¥ Firdl Maimns
| Plicc e Daclirs=s ol feriib, Jpeeoo of A pspeEarnnce o hoeTEn s
T (@S B
- Mioocmre Apnearoros of st opess
F
| 1 O B opoecs w1t &l mogesn genena of mammabs present
| i
I =] EGc@ra I ogear, Bony Seh ob-oand
r
F" ¥ Pakeocmre || Enpkoiive soddeafom of Row ey Rize of momsmals
H ™ (==t d Firet placentsl mormmals
A Biroeoyrs axhinect
Arst fo-wemrirsg pkants
L Bdcedain icgs
poNT= Y=
E Foesasis of gyimnos peaems and Tems S KR
= — reme rroE! of Bhe marth .I'I Age ol draeaun W
D Triossio Expdosyves roosciion of dinkosoum |_|
é Firsl o iFvo-oiirs
] Sy rrnEe s Sarsinsal et =
C et e T [ Tt S L, P T TR RS
= First Daethes
Pasrrralom WeosLTaaD scknCion wideEDreaD extnohon
of oS, ol
Dee=zin-a of roneesed planfs: ke repfiker
i ol fl EH N S o e
i Cee hine of crrphibeae
CaresoaniferoiLes Sy TP e e D pa=a Eady repiiless
- Widesspread forest of gors club
P'-'I'Iﬂl'i'l'i'ﬂ-fu'l =Sl 5 o 5 Fired wiraged mmscts
s - Mississippion | eoie vast cool cepoes ncmase of arrphoa
Craiambaam Fisri pmemd pdorin A e Bt v iRy o g Torred
MEnes of yoscular paamms: Fiiwl kel widabeShad - Mgk Eand
| S Slus mogasa ored e
Silurian Firel v uiee gHant Geobchar gl ol R
s First bl it Firsi band nearmsbnose - land scompions
Dirdovician Firnt warabroaias - fshas
— 'Iiﬂr' Increass of marine incarsbrohes
Carmioicn F - U Fribsitas charrsiesoni
¥ L2z Fagsisdos i foedelorbade® of peminl b
lillions of years ogo

Bl 12 # ok g 1 oend & ks (Wells, 1996)
4. € & A58 1 < R % (Significant geomorphic or physiographic features)
pOARARE(VII)E &3 A8 2 G g R IR AN E 2 hp TR A0
TRpREFAL o RARVILERI G p RE FAPFLEPE 25 F
A FRPREEG EFEGEE RAE Vi) p A (VIl)REhp R F e BT

£ IRl B

o )ik F(desert landforms) ;
o k" feikiy(glaciersand ice caps) ;
o Llifel i ko 2 F5 5 4L (volcanoes and volcanic systems, including those that

are extinct) ;
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e i (mountaing) ;

o it fei® & (fuvial landforms and river valleys) ;

o & Aqcia B3 j(coasts and coastal features) ;

o B3R ~ TRk {r~ ¥ § 2(reefs, atolls and oceanic islands) ;

o kMM qeE ki o & 3EA R F (glacial and periglacial landforms, including

relict landscapes) ;
o F X Ffrei 2riF(caves and karst) ©

% 10 B P ER 4 bk i 7 A5 (Dingwall, Weghell and Badman, 2005)

PR P R tE4HETE |[RHTEEN
Geological Period
% = & Quaternary A g A IR Naracoorte (Australia)
Pk P
+ #r¢ Pliocene
¥ 37+ Miocene Riversleigh (Australia)
rE72 Oligocene
4778 Eocene Messel Pit (Germany)
Wadi Al-Hitan (Egypt)
+ #7+ Paleocene R
v & % Cretaceous BAT R B Dinosaur Park (Canada)
B DI
i ®% Jurassic T A pF s Dorset/East Devon (U.K)
E XA
= ¥ % Triassic i 5v 88 /% 4 41 7 |Dorset/East Devon (U.K.)
I schigualasto-Talampaya (Argentina)
Monte San Giorgio (Switzerland)
= #p % Permian Grand Canyon (USA)
% ft 2 Carboniferous |fe & #f 11 30 Mammoth Cave (USA)
& 2 % Devonian 7 &%/ &4k 1) 3 [Miguasha (Canada)
£ % % Silurian A IR
B 14 % Ordovician 4 %/ 3 13 |Gros Morne (Canada)
¥ 7% Cambrian ZEA IR Burgess Shale (Canada)
@ & % Precambrian| & £/ 7 &) 3R
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(z) L3 7 2 frl3B H F i3 F

1

2.

3.

4.

5.

6.

7.

8.

b4 p RABEWVI)GE Blea R Fo 5 T AR Y FFRG 1 F{on L
FhHELFNT R e RaE - B ARG w8k S o Dingwall,
Weghell and Badman (2005)f & & A8 & 2 9 (F £ E P& Rehi 7702 0 % D)
A3 AT TR FFHE R RAANMEFE  CRFFEHE A EA
2K ¢ R BYAFL s JUCN e 1 (40 F §To4 o 1351 3 F A AL A i de=t

# B4 32 R % (tectonic and structural features)

A E 2T R REE O 2 A BES oA RFRSLE R AR

F L RS R R B e A )R FAFEfrRe s A L RE
L Life b L% (volcanoes/vol canic systems)

IR IRQNIECH B o SUECERE ST S (RRA PUE - I L SONIPES R i

Mr Bt @dan T« L% Lk (PacificRing of Fire) ; 2.3 &30 % -
£ P% % Fu(mountain systems)
ApenE 2ZRA & L Ffod koo
# R = nk (dratigraphic sites)
A th R L P HEEE EOE E A
it % =t (fossil sites)
pe i h g L P 2 A F bk
@ o~ pdeie v = &k K(fluvial, lacustrine and deltaic systems)

Faehdd A% R h B eR R K SE B P p C IRE friR T 2 ety S

b JR % Koo
o} feed Br4F % bi(caves and karst systems)

Apendlds Aok e (8% frd jo o & @ 53 L DA o
& ALk Fi(coadtal systems)

e AR 2 s R IEH AT ehk R Aot fiis oo
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9. ®@H ~ ik {ois X § 2 (reefs, atolls and oceanic islands)
d e 4 IR E R A S T o/ Rl LR G A A i R o
10. 7k "' fr 7kt (glaciers and ice caps)

B A G LR ACER KT R (€7 T R B f kB GLR B

R o

11. 7k #p (Ice Ages)
Ap A PR MR AF IR iR b BT A T o RV 0L R Ap A g e T Been
2 RA R -
12. 52 fo L 52°% ) % % ¥i(arid and semi-arid desert systems)
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AT R =k (sensitivity level) # X#F.—’r 2 3 i % H (land user)$t R BLT s i 2 A R0
IRRATA o R H ML R 45 0 TR K= % G% 5 F 20 R K OMIFALR §
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SH R GFER % o (7 MARUER 8 B &k ik g o

2. I NI 3 R B A AT A A SRR 0 B R RIRAR R A x4 (£ 18)

EL A AN

BRI R T S S E A RARM Y et AP TR LI B TR

BEAPFFTRE S NEFRYBERLAR A& EFALEL192 £ 200
414 2L R Y AR Z MARALR AR PR 0 T REAE K

% 18 MiRAeA ~ x4 (2 4 0 1997)

TR 2/31') -y 1/3~2/3f1y Y31 iy
R LA e S S e S A
e FOT R O BEL R i H(flp H M
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N2 ROED T @ RE E M L L((%)

% 19 @ * 2R A &% (3 4 > 1997)

IR fih 2 5 (il 2R 5 e
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i 1000< * [ I7#% <5000 i
* [ I <1000 [
G N e T R T ey il
T CHEIT) B i 1 oS S0 S 20 ] B il
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B 5 T 1 D.ELF AR, il
AL g5 v KL BL.C AR IS, fl1
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oS O v LA 27

# 20 ;P BEPRAR-R B LAEE L (2 4 > 1997)

g5 v EM| RS R VIC(L St/ EIEi)
A FHENHENR =50 <0.6
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# 21 B poac K =x4eL (USDI,1978; 31 p 2 £& > 1997)
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LU S A RS G B A LI R R e R

FHERFAER SRS E 2 THIARR & Lk 32T o L4 & FREHEL
BAEY s 23 v bIMRA YRR MR ARBREF A TG TR RS
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Mg R £ EBF s nF ey 5 T 4 d R B M RARR 5 TH(R), o
TRPATR ) G AR TR NBEH Y R AR R R R o 4 W FRp
HEL BT FMMLST SERT BAEIFAREIFLF AR TH, -
FEVEMPAR IR AEREY S TH) o 24 20 @ LG FREHEL R
ﬁﬁ@%ﬁér$&ﬁ@J°
A 2E2RRTRSTE
(-) &
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AR &R e

(C)AARpm
E-H IR RTRSTEAZAE LM r s 2 R RRTR &
RFPEBBOFTRPFT N EEEEIBET RO FAATFR o« F THRIFIELY

(management by objectives) ; = 3 %k TR BT RS T D R E LA -

RURES TP RSP AL F LB RRT RS TR ofomg § X Enmime d
oAz - 2R BT R BT RS T A a e iR .
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1. p 2R 7 (preservation) : AigIB ALY S8 B 1T 0 2 b AR AR LiF g ARn(2

EEPES BV EE S Y Ly B s s X o SR S d
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el

a
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V\J
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2 2 FERFTRETIEL 5L (2 A 1997)
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NP R REHAL BN A Bk B k(3 BN R B )Rk F
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1) 8250 i TARA R T 4 A s pF > 2 A58 B (Slope) £k F A dR * eh %)< (Anderson,
etal,1979) o - 43t > AHE G A KF IRED 0 §F A LA o
Ak i F AR B EAS 2 AT o AR B L Y B MEd
EHFFAfE AR B AR REA T Mﬂ PEAALEA
e po vt AR o Bt 2 3R oo xR T 0 AT 42K (Crown
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R RN S AT A N R AR
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2 FRFREHE F R ARSREE K P T 2 S LR (Stankey, 1985)

Padrs-mEEFPET 2 B aREN 0 T FFabh AR E 2 r g
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L3F Ak e g B A 5 = (R 31) 0 A u R

% 31 ¥ % & & %% (USDI Bureau of Land Management, 1978 ; 31 p 3 & » 1997)
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The Los Glaciares National Park is an area of exceptional natural beauty, with rugged, towering
mountains and numerous glacial lakes, including Lake Argentino, which is 160 km long. At its
farthest end, three glaciers meet to dump their effluviainto the milky grey glacial water,
launching massive igloo icebergs into the lake with thunderous splashes.

2) Ischigualasto - Talampaya Natural Parks (N i/ 2000)
These two contiguous parks, extending over 275,300 ha in the desert region on the western border
of the Sierra Pampeanas of central Argentina, contain the most complete continental fossil record
known from the Triassic Period (245-208 million years ago). Six geological formations in the
parks contain fossils of a wide range of ancestors of mammals, dinosaurs and plants revealing the
evolution of vertebrates and the nature of palaeo-environments in the Triassic Period.

AUSTRALIA

3) Tasmanian Wilderness (N i, ii, iii, iv/ Ciii, iv, vi/ 1982,1989)
In aregion that has been subjected to severe glaciation, these parks and reserves, with their steep
gorges, covering an area of over 1 million ha, constitute one of the last expanses of temperate
rainforest in the world. Remains found in limestone caves attest to the human occupation of the
area for more than 20,000 years.

4) Heard and McDonald Idands (N i, ii/ 1997)
Heard Island and McDonald Islands are located in the Southern Ocean, approximately 1,700 km
from the Antarctic continent and 4,100 km south-west of Perth. As the only volcanically active
subantarctic islands they 'open a window into the earth’, thus providing the opportunity to observe
ongoing geomorphic processesand glacial dynamics. The distinctive conservation value of
Heard and McDonald - one of the world's rare pristine island ecosystems - lies in the complete
absence of alien plants and animals, aswel as human impact.

BULGARIA

5) Pirin National Park (N1, ii, iii/ 1983)
Extending over an area of 27,400 ha and lying at an altitude of 1,008-2,914 m in the Pirin
mountains, in south-west Bulgaria, Pirin National Park has a limestone Balkan landscape, with
lakes, waterfalls, caves and pine forests. The rugged mountains, with some 70 glacial lakes
scattered throughout them, are home to hundreds of endemic and rare species, many of which are
representative of the Balkan Pleistocene flora. The mountains also have diverse and unique
landscapes of great aesthetic value.

CANADA
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L ocated along the South Nahanni River, one of the most spectacular wild rivers in North America,
this park contains degp canyons and huge waterfalls, aswell as a unique limestone cave system.
The park is also home to animals of the boreal forest, such as wolves, grizzly bears and caribou.
Dall's shegp and mountain goats are found in the park's alpine environment.

7) Canadian Rocky Mountain Parks (N i, ii, iii/ 1984, 1990)
The contiguous national parks of Banff, Jasper, Kootenay and Y oho, aswell as the Mount Robson,
Mount Assiniboine and Hamber provincial parks, studded with mountain peaks, glaciers, lakes,
waterfalls, canyons and limestone caves, form a striking mountain landscape. The Burgess Shale
fossil site, well known for its fossil remains of soft-bodied marine animals, is also found there.

CANADA and the UNITED STATES OF AMERICA

8) Kluane/Wrangell-S Elias/Glacier Bay/Tatshenshini-Alsek (N i, iii, iv/ 1979, 1992, 1994)
These parks comprise an impressive complex of glaciers and high peaks on both sides of the border
between Canada (Y ukon Territory and British Columbia) and the United States (Alaska). The
spectacular natural landscapes are home to many grizzly bears, caribou and Dall's sheep. The site
contains the largest non-polar icefield in the world.

In 1932 Waterton Lakes National Park (Alberta, Canada) was combined with the Glacier National
Park (Montana, United States) to form the world's first International Peace Park. Situated on the
border between the two countries and offering outstanding scenery, the park is exceptionally rich
in plant and mammal species as well as prairie, forest, and alpine and glacial features.

CHINA

10) Mount Huangshan (N iii, iv/ Cii/ 1990)
Huangshan, known as 'the loveliest mountain of China, was acclaimed through art and literature
during a good part of Chinese history (e.g. the Shanshui ‘'mountain and water' style of the
mid-16th century). Today it holds the same fascination for visitors, poets, painters and
photographers who come on pilgrimage to the site, which is renowned for its magnificent scenery
made up of many granite peaks and rocks emerging out of a sea of clouds.

11) Jiuzhaigou Valley Scenic and Historic Interest Area (Niii/ 1992)
Stretching over 72,000 hain the northern part of Sichuan Province, the jagged Jiuzhaigou valley
reaches a height of more than 4,800 m, thus comprising a series of diverseforest ecosystems. Its
superb landscapes are particularly interesting for their series of narrow conic karst land forms and
spectacular waterfalls. Some 140 bird species also inhabit the valley, as well as a number of
endangered plant and animal species, including the giant panda and the Sichuan takin.

12) Huanglong Scenic and Historic Interest Area (Niii/ 1992)
Situated in the north-west of Sichaun Province, the Huanglong valley is made up of snow-capped
peaks and theeasternmost of all the Chinese glaciers. In addition to its mountain landscape,
diverseforest ecosystems can be found, as well as spectacular limestone formations, waterfalls
and hot springs. The area also has a population of endangered animals, including the giant panda
and the Sichuan golden snub-nosed monkey.

13) Mount Emei Scenic Area, including Leshan Giant Buddha Scenic Area (N iv/ Civ, vi/ 1996)
Thefirst Buddhist temple in Chinawas built here in Sichuan Province in the 1st century A.D. in
very beautiful surroundings atop Mount Emei. The addition of other temples turned the site into
one of Buddhism's main holy places. Over the centuries, the cultural treasures grew in number.
The most remarkable was the Giant Buddha of Leshan, carved out of a hillside in the 8th century
and looking down on the confluence of threerivers. At 71 m high, it isthe largest Buddhain the
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world. Mount Emei is also notable for its very diverse vegetation, ranging from subtropical to
subalpine pine forests. Some of the trees are more than 1,000 years old.

14) Mount Wuyi (N iii, iv/ Ciii, vi/ 1999)
Mount Wuyi is the most outstanding area for biodiversity conservation in south-east Chinaand a
refuge for alarge number of ancient, rdict species, many of them endemic to China. The serene
beauty of the dramatic gorges of the Nine Bend River, with its numerous temples and
monasteries, many now in ruins, provided the setting for the devel opment and spread of
neo-Confucianism, which has been influential in the cultures of East Asiasincethe 1 1th century. In
the 1st century B.C. alarge administrative capital was built at nearby Chengcun by the Han
dynasty rulers. Its massive walls enclose an archaeological site of great significance.

COSTARICA

15) Guanacaste Conservation Area (N (ii) (iv)/ 1999)
The Area de Conservacion Guanacaste contains important natural habitats for the conservation of
biological diversity, including the best dry forest habitats from Central Americato northern
Mexico and key habitats for endangered or rare plant and animal species. The site demonstrates
significant ecological processes in both its terrestrial and marine-coastal environments.

COSTA RICA and PANAMA

16) Talamanca Range-La Amistad Reserves/ La Amistad National Park (N i, ii, iii, iv/ 1983,
1990)
Thelocation of this unique sitein Central America, where Quaternary glaciers have left their
mark, has allowed the fauna and flora of North and South America to interbreed. Tropical
rainforests cover most of the area. Four different Indian tribes inhabit this property, which benefits
from close co operation between Costa Rica and Panama.

DEMOCRATIC REPUBLIC of the CONGO

17) Virunga National Park (N i, iii, iv/ 1979)
Virunga Nationd Park (covering an area of 790,000 ha) comprises an outstanding diversity of
habitats, ranging from swamps and steppes to the snowfields of Rwenzori at an altitude of over
5,000 m, and from lava plains to the savannahs on the slopes of volcanoes. Mountain gorillasare
found in the park, some 20,000 hippopotamuses live in the rivers and birds from Siberia spend the
winter there,

18) Kahuzi-Biega National Park (N iv/ 1980)
A vast area of primary tropical forest dominated by two spectacular extinct volcanoes, Kahuzi and
Biega, the park has a diverse and abundant fauna. One of the last groups of mountain gorillas
(consisting of only some 250 individuals) lives at between 2,100 and 2,400 m above sea-level.

ECUADOR

19) Galapagos Islands (N i, ii, iii, iv/ 1978, 2001)
Situated in the Pacific Ocean some 1,000 km from the South American continent, these nineteen
islands and the surrounding marine reserve have been called a unique 'living museum and
showcase of evolution'. Ongoing Seismic activity and volcanism reflect the processes that formed
theislands. Located at the confluence of three oceanic currents, the Galdpagos is a 'melting pot' of
marine species. These processes, together with the extreme isolation of the islands, led to the
development of unusual animal life- such as the land iguana, the giant tortoise and the many
types of finch - that inspired Charles Darwin's theory of evolution following his visit in 1835.

20) Sangay National Park (N ii, iii, iv/ 1983)
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With its outstanding natural beauty and two active volcanoes, the park illustrates the entire
spectrum of ecosystems, ranging fromtropical rainforests to glaciers, with striking contrasts
between the snowcapped peaks and the forests of the plains. Itsisolation has encouraged the
survival of indigenous species such as the mountain tapir and the Andean condor.

ETHIOPIA

21) Smen National Park (N iii, iv/ 1978)
Massive erosion over the years on the Ethiopian plateau has created one of the most spectacular

|landscapes in the world, with jagged mountain peaks, deep valleys and sharp precipices dropping
some 1,500 m. The park is home to some extremely rare animals such as the Gelada baboon, the
Simen fox and the Waliaibex, a goat found nowhere else in the world.

FRANCE and SPAIN

22) Pyrénées- Mont Perdu (N i, iii/ Ciii, iv, v/ 1997, 1999)
This outstanding mountain landscape, which spans the contemporary national borders of France
and Spain, is centred around the peak of Mount Perdu, a calcareous massif that risesto 3,352 m.
The site, with a total area of 30,639 ha, includes two of Europe's largest and degpest canyons on
the Spanish side and three major cirgue walls on the more abrupt northern slopes with France,
classic presentations of these geological landforms. The site is also a pastoral landscape reflecting
an agricultural way of life that was once widespread in the upland regions of Europe but now
survives only inthis part of the Pyrénées. Thus it provides exceptional insights into past European
society through its landscape of villages, farms, fidds, upland pastures and mountain roads.

GREECE

23) Mount Athos (N iii / C1, i, iv, v, vi/ 1988)
An Orthodox spiritual centre since 1054, Mount Athos has enjoyed an autonomous statute since
Byzantine times. The 'Holy Mountain’, which is forbidden to women and children, isalso a
recognized artistic site. The layout of the monasteries (about 20 of which are presently inhabited
by some 1,400 monks) had an influence as far afield as Russia, and its school of painting
influenced the history of Orthodox art.

INDIA

24) Nanda Devi National Park (N iii, iv/ 1988)
The Nanda Devi National Park is one of the most spectacular wilderness areas in the Himalayas.
It isdominated by the peak of Nanda Devi, which risesto over 7,800 m. No humans livein the
park, which has remained more or lessintact because of its inaccessibility. It is the habitat of
several endangered mammals, especially the snow leopard, Himalayan musk deer and bharal.

INDONESIA

25) Lorentz National Park (N i, ii, iv/ 1999)
Lorentz National Park (2.5 million ha) is the largest protected area in South-East Asia. It isthe
only protected area in the world to incorporate a continuous, intact transect from snowcap to
tropical marine environment, including extensive lowland wetlands. Located at the meeting-point
of twocalliding continental plates, the area has a complex geology with ongoing mountain
formation as well as major sculpting by glaciation. The area also contains fossil sites which

provide evidence of the evolution of life on New Guinea, a high level of endemism and the highest
level of biodiversity in the region.

JAPAN
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26) Shirakami-Sanchi (N ii/ 1993)
Situated in the mountains of northern Honshu, this trackless site includes the last virgin remains of
thecool-temperate forest of Siebold's beech trees that once covered the hills and mountain slopes
of northern Japan. The black bear, the serow and 87 species of birds can befound in this forest.

KENYA

At 5,199 m, Mount Kenya s the second highest peak in Africa. It is an ancient extinct volcano,
during whose period of activity (3.1-2.6 million years ago) it is thought to have risen to 6,500 m.
There are 12 remnant glaciers on the mountain, all receding rapidly, and four secondary peaks that
sit at the head of the U-shaped glacial valleys. With itsrugged glacier-clad summits and forested
middle slopes, Mount Kenya is one of the most impressive landscapes in East Africa. The
evolution and ecology of its afro-alpine flora also provide an outstanding example of ecological

ProCEsses.
MALAYSIA

28) Kinabalu Park (N ii, iv/ 2000)
Kinabalu Park, in the State of Sabah on the northern end of theisland of Borneo, is dominated by
Mount Kinabalu (4,095 m), the highest mountain between the Himalayas and New Guinea. It has
avery wide range of habitats, from rich tropical lowland and hill rainforest to tropical mountain
forest, sub-alpine forest and scrub on the higher devations. It has been designated as a Centre of
Plant Diversity for Southeast Asia and is exceptionally rich in species with examples of flora from
the Himalayas, China, Australia, Malaysia, aswell as pan-tropical flora.

29) Gunung Mulu National Park (N i, ii, iii, iv/ 2000)
Important both for its high biodiversity and for its karst features, Gunung Mulu National Park, on
theisland of Borneo in the State of Sarawak, is the most studied tropical karst area in the world.
The 52,864-ha park contains 17 vegetation zones, exhibiting some 3,500 species of vascular plants.
Itspalm species are exceptionally rich, with 109 speciesin 20 genera noted. The park is
dominated by Gunung Mulu, a 2,377 m-high sandstone pinnacle. At least 295 km of explored
caves provide a spectacular sight and are home to millions of cave swiftlets and bats. The Sarawak
Chamber, 600 m by 415 m and 80 m high, is the largest known cave chamber in the world.

NEPAL

30) Sagarmatha National Park (N iii/ 1979)
Sagarmatha is an exceptional area with dramatic mountains, glaciers and deep valleys, dominated

by Mount Everest, the highest peak in the world (8,848 m). Several rare species, such as the snow
leopard and the lesser panda, are found in the park. The presence of the Sherpas, with their unique

culture, adds further interest to this site.
NEW ZEALAND

31) TeWahipounamu - South-West New Zealand (N i, ii, iii, iv/ 1990)
The landscape in this park, situated in south-west New Zealand, as been shaped by successive
glaciations into fjords, rocky coasts, towering cliffs, lakes and waterfalls. Two-thirds of the park
is covered with southern beech and podocarps, some of which are over 800 years old. The kea, the
only alpine parrot in the world, livesin the park, as does the rare and endangered takahe, alarge

flightlessbird.

In 1993 Tongariro became the first property to be inscribed on the World Heritage List under the
revised criteria describing cultural landscapes. The mountains at the heart of the park have cultural
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and rdigious significance for the Maori people and symbolize the spiritual links between this
community and its environment. The park has active and extinct volcanoes, a diverse range of
ecosystems and some spectacular landscapes.

NIGER

33) Air and Ténéré Natural Reserves (N i, iii, iv/ 1991)
Thisisthe largest protected areain Africa, covering some 7.7 million ha, though the area
considered a protected sanctuary constitutes only one-sixth of the total area. It includes the
volcanic rock mass of the Air, asmall Sahdlian pocket, isolated as regards its climate and floraand

fauna, and situated in the Saharan desert of Ténéré. The reserves boast an outstanding variety of
landscapes, plant species and wild animals.

PANAMA

34) Darien National Park (N ii, iii, iv/ 1981)
Forming a bridge between the two continents of the New World, Darien National Park contains an

exceptional variety of habitats - sandy beaches, rocky coasts, mangroves, swamps, and lowland
and upland tropical forests containing remarkable wildlife. Two Indian tribes live in the park.

PERU

Machu Picchu stands 2,430 m above sea-leve, in the middle of atropical mountain forest, in an
extraordinarily beautiful setting. It was probably the most amazing urban creation of the Inca
Empire at its height; its giant walls, terraces and ramps seem as if they have been cut naturally in
the continuous rock escarpments. The natural setting, on the eastern slopes of the Andes,
encompasses the upper Amazon basin with its rich diversity of flora and fauna.

Situated in the Cordillera Blanca, the world's highest tropical mountain range, Mount Huascaran
rises to 6,768 m above sea-level. The deep ravines watered by numerous torrents, the glacial lakes
and the variety of the vegetation make it a site of spectacular beauty. It is the home of such
species as the spectacled bear and the Andean condor.

37) Manu National Park (N ii, iv/ 1987)
This huge 1.5 million-ha park has successive tiers of vegetation rising from 150 to 4,200 m above
sealevel. Thetropical forest in the lower tiersis hometo an unrivalled variety of animal and plant
species. Some 850 species of birds have been identified and rare species such as the giant otter
and the giant armadillo also find refuge there. Jaguars are often sighted in the park.

38) Rio Abiseo National Park (N ii, iii, iv/ Ciii/ 1990, 1992)
The park was created in 1983 to protect the fauna and flora of the rainforests that are characteristic
of this region of the Andes. Thereis a high level of endemism among the fauna and florafound in
the park. The yellow-tailed woolly monkey, previously thought extinct, is found only in this area.
Research undertaken since 1985 has already uncovered 36 previously unknown archaeol ogical
sites at altitudes of between 2,500 and 4,000 m, which give a good picture of pre-Inca society.

RUSSIAN FEDERATION

The Virgin Komi Forests cover 3.28 million ha of tundra and mountain tundrain the Urals, aswell
as one of the most extensive areas of virgin boreal forest remaining in Europe. This vast area of
conifers, aspens, birches, peat bogs, rivers and natural lakes has been monitored and studied for
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over 50 years. It provides valuable evidence of the natural processes affecting biodiversity in the
taiga.

40) Volcanoes of Kamchatka (N i, ii, iii, iv/ 1996, 2001)
Thisis one of the most outstanding volcanic regions in the world, with a high density of active
volcanoes, avariety of types, and a wide range of related volcanic features. The six sitesincluded
in the serial designation group together the majority of volcanic features of the Kamchatka
peninsula. Theinterplay of volcanism with active glaciers forms a dynamic landscape of great
beauty. The sites contain high species diversity, including the world's greatest known variety of
salmonoid fish and exceptional concentrations of sea otter, brown bear and Stellar's sea eagle.

41) Lake Baikal (N1, ii, iii, iv/ 1996)
Situated in south-east Siberia, the 3.15-million-ha Lake Baikal is the oldest (25 million years) and
deepest (1,700 m) lakein the world. It contains 20% of the world's total unfrozen freshwater
reserve. Known as the 'Galapagos of Russia, its age and isolation have produced one of the world's
richest and most unusual freshwater faunas, which is of exceptional value to evolutionary science.

42) Golden Mountains of Altai (N iv/ 1998)
The Altai mountains in southern Siberia form the major mountain range in the western Siberia
biogeographic region and provide the source of its greatest rivers - the Ob and the Irtysh. Three
separate aress are inscribed: Altaisky Zapovednik and a buffer zone around Lake Teletskoye;
Katunsky Zapovednik and a buffer zone around Mount Belukha; and the Ukok Quiet Zone on the
Ukok plateau. Thetotal area covers 1,611,457 ha. The region represents the most complete
sequence of altitudinal vegetation zones in central Siberia, from steppe, forest-steppe, mixed forest,
subalpine vegetation to alpine vegetation. The siteis also an important habitat for endangered
animal species such as the snow leopard.

43) Western Caucasus (N ii, iv/ 1999)
The Western Caucasus, extending over 275,000 ha of the extreme western end of the Caucasus
mountains and located 50 km north- east of the Black Seq, is one of the few large mountain areas
of Europe that has not experienced significant human impact. Its subalpine and alpine pastures
have only been grazed by wild animals, and its extensive tracts of undisturbed mountain forests,
extending from the lowlands to the subal pine zone, are unique in Europe. The site has a great
diversity of ecosystems, with important endemic plants and wildlife, and is the place of origin and
reintroduction of the mountain subspecies of the European bison.

44) Central Skhote-Alin (N iv/ 2001)
The Sikhote-Alin mountain range contains one the richest and most unusual temperate forests of
the world. In this mixed zone between taiga and subtropics, southern species such as the tiger and
Himalayan bear cohabit with northern species such as the brown bear and lynx. The site stretches
fromthe peaks of Sikhote-Alin to the Sea of Japan and isimportant for the survival of many
endangered species such asthe Amur tiger.

SOUTH AFRICA

45) uKhahlamba / Drakensberg Park (N iii, iv/ C 1, iii/ 2000)
The uKhahlamba - Drakensberg Park has exceptional natural beauty in its soaring basaltic
buttresses, incisive dramatic cutbacks, and golden sandstone ramparts. Rolling high altitude
grasslands, the pristine stegp-sided river valleys and rocky gorges also contribute to the beauty of
the site. The sité's diversity of habitats protects a high leve of endemic and globally threatened
species, especially birds and plants. This spectacular natural also contains many caves and
rock-shelters with the largest and most concentrated group of paintings in Africa south of the
Sahara, made by the San people over a period of 4,000 years. Therock paintings are outstanding
in quality and diversity of subject and in their depiction of animals and human beings. They
represent the spiritual life of the San people who no longer livein thisregion.
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SWITZERLAND

46) Jungfrau-Aletsch-Bietschhorn (N i, ii, iii/ 2001)
Thisisthe most glaciated part of the Alps, containing Europe's largest glacier and arange of
classic glacial features such as U-shaped valleys, cirques, horn peaks and moraines. It provides an
outstanding geological record of the uplift and compression that formed the High Alps. The
diversity of floraand wildlife is represented in arange of Alpine and sub-Alpine habitats and plant
colonization in thewake of retreating glaciers provides an outstanding example of plant
succession. The impressive vista of the North Wall of the High Alps, centred on the Eiger,
Moénch and Jungfrau peaks, has played an important role in European art and literature.

UGANDA

47) Rwenzori Mountains National Park (N iii, iv/ 1994)
Covering nearly 100,000 ha in western Uganda, the park comprises the main part of the Rwenzori
mountain chain, which includes Africa's third highest peak (Mount Margherita: 5,109 m). The
region'sglaciers, waterfalls and lakes make it one of Africa's most beautiful alpine areas. The
park has many natural habitats of endangered species and arich and unusual flora comprising,
among other species, the giant heather.

UNITED REPUBLIC OF TANZANIA

48) Kilimanjaro National Park (N iii/ 1987)
At 5,963 m, Kilimanjaro is the highest point in Africa. This volcanic massif stands in splendid
isolation above the surrounding plains, with its snowy peak looming over the savannah. The
mountain is encircled by mountain forest. Numerous mammals, many of them endangered species,
livein the park.

UNITED STATESOF AMERICA

49) Yelowstone (N i, ii, iii, iv/ 1978)
The vast natural forest of Y dlowstone National Park covers nearly 9,000 sg. km; 96% of the park
liesin Wyoming, 3% in Montana and 1% in Idaho. Y ellowstone contains half of all the world's
known geothermal features, with more than 10,000 examples. It also has the world's largest
concentration of geysers (more than 300 geyers, or 2/3 of all those on the planet). Established in
1872, Yelowstoneis equally known for its wildlife, such as grizzly bears, wolves, bison and
wapitis.

50) Grand Canyon National Park (N i, ii, iii, iv/ 1979)
Carved out by the Colorado river, the Grand Canyon (nearly 1,500 m deep) is the most
spectacular gorgein the world. Located in the state of Arizona, it cuts across the Grand Canyon
National Park. Its horizontal strataretrace the geological history of the past 2 billion years. There
are also prehistoric traces of human adaptation to a particularly harsh environment.

Located in the north-west of Washington State, Olympic National Park is renowned for the
diversity of its ecosystems. Glacier- clad peaks interspersed with extensive alpine meadows are
surrounded by an extensive old growth forest, among which is the best example of intact and
protected temperaterainforest in the Pacific Northwest. Eleven major river systems drain the
Olympic mountains, offering some of the best habitat for anadromous fish species in the country.
The park also includes 100 km of wilderness coastline, the longest undevel oped coast in the
contiguous United States, and is rich in native and endemic animal and plant species, including
critical populations of the endangered northern spotted owl, marbled murrelet and bull trout.

52) Great Smoky Mountains National Park (N i, ii, iii, iv/ 1983)
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Stretching over more than 200,000 ha, this exceptionally beautiful park is home to more than 3,500
plant species, including almost as many trees (130 natural species) asin all of Europe. Many
endangered animal species are also found there, including what is probably the greatest variety of
salamanders in the world. Since the park isrdatively untouched, it gives an idea of temperate flora
before the influence of humankind.

53) Yosemite National Park (N i, ii, iii/ 1984)
Y osemite National Park lies in the heart of California. With its 'hanging' valleys, many waterfalls,
cirque lakes, polished domes, moraines and U-shaped valleys, it provides an excellent overview of
all kinds of granite relief fashioned by glaciation. At 600- 4,000 m, a great variety of floraand
fauna can also be found here.

54) Hawaii Volcanoes National Park (N ii/ 1987)
Two of the most active volcanoes in the world, Mauna Loa (4,170 m high) and Kilauea (1,250 m
high), tower over the Pacific Ocean at this site. Vol canic eruptions have created a constantly
changing landscape, and the lava flows reveal surprising geological formations. Rare birds and
endemic species can be found there, aswell as forests of giant ferns.

VENEZUELA

55) Canaima National Park (N i, ii, iii, iv/ 1994)
Canaima National Park is spread over 3 million hain south- eastern Venezuela along the border
between Guyana and Brazil. Roughly 65% of the park is covered by table mountain (tepui)
formetions. The tepuis constitute a unique biogeological entity and are of great geological interest.
Thesheer cliffs and waterfalls, including the world's highest (1,000 m), form a spectacular

|andscape.

97



ek ZRARFLZLE AR AE AR n L E (Thorsel, 2002)

Palear ctic Realm

1

10.

11.

12.

Bhutan. Jigme Dorji NP, the largest and richest protected mountain habitat in the eastern
Himalaya .Additional cultural values. (from Mackinnon, 1997).

Nepal. Mustang region (no current protected status). Highest endemism and species richness of
western Himalaya. One of world's deepest gorges and significant cultural features. Possible serial
site with Shey Phoksundo NP in Dolpo region

Nepal/China/lndia. Kanchanjunga (various spellings). World's third highest peak with variety of
life zones from subtropics to alpine. Sacred values and cultural features.

Mongolia. Gobi Gurvan Saikhan NP. Peaks rising to 2825m surrounded by wide variety of habitat
types- lakes, desert dune systems, salt marshes, and steppe. Many rare wildlife species and
dinosaur fossils.

Tajikistan. Pamir NP (proposed). Contains several peaks over 7000m and some of the longest
valley glaciers outside the polar regions. Highly distinctive plant and animal communities survive
amidst traditional pastoral landuse. High seismic activity. Possible future transboundary area with
Afganistan/China/Kyrgystan and Pakistan.

Kazakhstan. Aksu-Djabagly Nature Reserve. Contains 14 of 16 habitats found in the Tien Shan
mountains. Exceptional biodiversity (72 wild rdatives of cultivated plants) and extensive forests.
Paleontological values with more than 2000 petroglyphs.

Kazakhstan. lli-Alatau Nature Park. Dramatic vegetation gradients within 4000m of relief. Blend
of vegetation types from 2 floristic regions and extensiveice agerdlic forests.

Russia. Prielbrussky NP (Caucasus mountains). Mount Elbrus at 5633m is highest in Europe.
Spectacular glacial landscape with high diversity and endemism. Possible "cluster” site with areas
in Georgian and Azerbaidzan.

Russia. Sakha Republic, Siberia. Momskiy Nature Park. Wide variety of arctic and sub-arctic
ecosystems and associated species. Volcanic peaks and glaciers rise to 3150m. Distinctive
geological feature of "river glaciers".

Russia. Kurile Islands State Nature Reserve. Has mix of volcanoes rising 1800m from the
seacoast, dramatic coastal scenery, marine life and migratory birds (from Greenpeace Russia.
2000. Russian Natural Heritage)

Afghanistan. Band-e-Amir NP as chain of 6 calcium carbonate lakes set in scenic Hindu Kush
moutains.

China. Mount Kailas, 6714m. Predominantly for cultural values but also for natural scenery
including lakes Mansaarovar and Rakas Tal. (Source: Expert Meeting on Asia-Pacific Sacred
Mountains. Japan 2001)
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13.

China. Xinjiang. Arjin Shan Nature Reserve. Large enclosed basin with montane desert and lakes.
Muztag peak risesto 7725m in KunLun mountains. Karst and volcanic features as well as

significant rare wildlife.

14. West Norwegian Fjord Landscape: Geiranger and Naeroy fjords. The 2 classic fjord specimens

15.

16.

17.

18.

19.

with narrow steep sided fjords rising to 1800m. Cultural values also present.

Norway. Svalbard NP. Archipelago of 13 major islands with glaciated peaks rising to 1700m from
the sea. High scenic, scientific and wildlife values.

Iceland. Vantnajokull/Skaftafell NP. Mix of high mountains, volcanic features and coastal
landscapes with high scenic and scientific value.

France/Italy/Switzerland. Mont Blanc. Highest peak in the Alps surrounded by a collection of
other mountains of high scenic value. (Source: Potential Natural WH Sites in the Alps. Expert
Mesting, Austria. 2000).

Iran. Mt. Damavand NP. Highest (5671m) and most symmetrical volcano in Alborz Range. Rises
from interior desert on one side to Caspian Sea on other. Additional cultural values

Japanese Alps. Glabally outstanding site not yet identified.

Nearctic Realm

20.

21.

22

23.

24,

25.

Greenland. Jakobshavns Isfjord. High velocity ice flows from the Greenland icecap. (Source:
Nordic World Heritage Proposals for WH List. 1996)

Canada/USA. Ivvavik/Vuntut NPs and Arctic National Wildife Refuge. The British Moutains.
And the Brooks Range form the backbone of an arctic tundra landscaperich in wildlife including
the Porcupine caribou herd. (Source: Tentative List of the USA and IUCN 1996 General
Assembly Resolution)

Canada. Quittinirpaag NP. Ellsmere Island. Extends from massive ice shelf over Arctic Ocean to
2600m nunatak 700 km from north pole.

Canada. Auyuittug NP. Sheer, crystalline granitic peaks rising 2100m above a spectacular arctic
landscape

Canada. Stikine Provincial Park Complex. Grand Canyon of the Stikine R. connects the Edziza
shield volcano with the Skeena coastal moutains. In Spatsizi Park

USA. Wai'dleale Wilderness/NaPali (Hawai'i). Superb cliffs from sea level to alakall Swamp to
Kawaikini Peak at 1600m. Swamp at 1200m is most botanically pristine sitein Hawai'ian Islands

and acts as last refuge for many endangered species.

Neotropical Realm

26.

27.

Colombia. Sierra Nevada de Santa Marta. Mountains to the sea peak with high biodiversity and
cultural/historic values. (Source Expert meeting on potential WH forests. Berastagi, 1999)
Argentina. San Juan Province. San Guillermo NP. Spectacular mountain landscape with relative
relief of 3000m and extensive puna grassland plateau. Substantial populations of camelids and
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presence of Incaruins. Core area of Biosphere Reserve.

28. Balivia/Peru. Madidi and Apolombomba NPs. Suggested as the world' s peak area for biodiversity
with over 50 vegetation types. Altitude range from 250m (amazonian forest) to 6000m (cloud
forest)

AntarcticRealm (# & 35+ B384)

29. South Georgia lsland. UK. Most biologically diverse of all islands in the Southern Ocean.
Significant geological, scenic and historical values.

Afrotropical Realm

« Apart from the 4 additions suggested above and the one now in the evaluation stage (Cape
Region), no additional mountain WH prospects are suggested.
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About these Guidelines
Each year, IUCN is given the responsibility by UNESCO's World Heritage Committee to
conduct technical evaluations of all new natural World Heritage nominations. The evaluation
process involves a field inspection and external expert reviews of the nomination dossier. For
each site nominated a select group of natural heritage expertsis chosen from WCPA, other
IUCN Commissions and scientific networks to review the suitability of the site for inclusion
onthis prestigious list. Specifically, external reviewers are asked if the site is of "outstanding
natural value", as identified under natural World Heritage criteria, and meets the Conditions
of Integrity as set out in the Committee's Operational Guidelines (see Annex).
The aim of these guidelines isto help reviewers make comments which are relevant to the
IUCN technical evaluation of sites nominated for inscription on the World Heritage List.
What we want you to do
All reviewers identified will be sent a copy of the nomination document prepared by the State
Party which outlines the justification for including the site on the World Heritage List.
Reviewers can contribute to the evaluation process by reviewing the nomination document
and giving their opinion as to whether the nominated site merits inclusion on the World
Heritage List. Specifically, reviewers comments should:
1) compare the nominated site to areas containing similar ecosystems or natural values at the
national, regional and global level;
2) provide a considered judgement on whether the nomination document presents a
convincing case for the site's inscription on the List; and
3) outline management and other issues which are relevant to the site meeting the
Conditions of Integrity outlined in the Operational Guidelines of the Convention, and
state whether or not the reviewer considers the Conditions of Integrity are met and, if not,
what is necessary for the conditions to be met.
Y our comments will be treated in confidence and, along with views of other experts, will be
considered in IUCN's final recommendation on the site.
"What'sin it for me?"
IUCN cannot pay reviewers for their valuable contribution but it is hoped that experts can
participate on a voluntary basis and in doing so help identify and strengthen the protection of
the world's natural heritage. For WCPA membersthisis an ideal way to contribute to the
WCPA network. Nonetheless, your contributions may not be totally altruistic. Reviewers will
be put on a World Heritage expert database from which consultants will be selected for other
World Heritage work such as evaluation missions (see below).
"Why me?"
In the past reviewers have been chosen mainly through personal contacts and
recommendations from within the [UCN network. This process worked well while a
relatively small number of sites were evaluated each year. However, given arisein the
number of sites nominated under natural World Heritage criteriain recent years the
Programme on Protected Areas hopes to formalise and strengthen this process.
Database of Natural World Heritage Experts
The Programme has developed a database of World Heritage experts. This database will be
built on and consulted to select reviewers and expertsto undertake field missions. In addition,
every year [UCN is asked to recommend experts for World Heritage work such as
participating in technical meetings or training workshops. Please indicate in your reply if you
would like to be part of this database and send us a brief description of your area of World
Heritage expertise.
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The Programme on Protected Areas would appreciate your comments on the usefulness of
these guidelines with suggestions for improvement. For further information please contact:
Gemma Burke, World Heritage Assistant, Programme on Protected Areas, IUCN - The
International Union for Conservatoin of Nature, Rue Mauverney 28, CH-1196 Gland,
Switzerland; Tel: ++41 22 999 0113; Fax: ++41 22 999 0025; Email:
gemma.burke@iucn.org

The following text has been based on "World Heritage Natural Sites. Some Suggestions for
Conduct or Field Inspections and Preparation of Technical Evaluation Reports' by Jm
Thorsell, lTUCN 1999, updated 2002.

1. INTRODUCTION

IUCN and the World Heritage Convention
IUCN is the technical/scientific Advisory Body on natura heritage to UNESCO's World
Heritage Committee. Thisrole is affirmed in the legal text of the Convention in articles
8,13,14. Beginning in 1979, IUCN has received a contract from the Committee to provide
technical and advisory services on eight general functions:

e Evaluation of new nominationns;
Monitoring of status of existing sites;
Participation in training and technical workshops;
Management of information (with the UNEP-World Conservation Monitoring Centre
(UNEP-WCMOQ));
Communication and promotion activities;
Advice on international assistance;
General standard-setting on protected area management; and

e Contributing to the Global Strategy for a representative World Heritage List.
Further Information on the World Heritage Convention can be found on the UNESCO World
Heritage Centre Website: http://whc.unesco.org
For information on existing World Heritage sites see the data sheets compiled by
UNEP-WCMC for each site at: http://www.unep-wcmec.org/sites/wh/index.html

2. THE EVALUATION PROCESS

The IUCN Evaluation Procedure

New nomination files are due at the World Heritage Centre each year from State Parties by 1
February. They are first scrutinised by the Centre for completeness and then natural World
Heritage site files are forwarded to IUCN in March when the evaluation process begins. This
process (summarised graphically in Figure 1) in determining if there is "outstanding universal
value" involves five elements:

e Data Assembly. A standardised data sheet is compiled on the site, using the computerized
database in UNEP-WCMC. Other comparable sites are also "called up" from this source.

e External Review. The nomination is sent to experts knowledgeable about the site,
primarily consisting of members of WCPA, other Commissions and scientific networks.
Usually eight to ten external reviewers for each nomination are involved.

e Field Inspection. In most cases, missions composed of one or more IUCN experts are sent
to evaluate the site on the ground and to discuss the nomination with the relevant national
and local authorities.

e Panel Review and Final Recommendations. Based on a draft report compiled after the
results of the above three steps are incorporated, the [UCN World Heritage Panel, drawn
from WCPA and the IUCN Secretariat, reviews each evaluation. A report for the World
Heritage Committee is then prepared with [UCN's final recommendations and forwarded
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to the World Heritage Centre in May for the Committee meeting held in June/ July. The
report to the Committee is a corporate IUCN product.

Reviewers are reminded that paragraph 148 of the Operational Guidelines instructs
IUCN "to be objective, rigorous and scientific in their evaluations'. It is important for the
evaluation of World Heritage nominations to determine how significant a site may be (see
below). Further, I[UCN is also requested to make comments on the integrity and
management of the proposed site. These recommendations have been, in many cases,
critical to srengthening conservation in a site as they are eventually relayed back in an
official letter from the World Heritage Centre.

L evels of Significance
It is important for the evaluation of World Heritage nominations to determine how
significant a site may be. The following levels provide a frame of reference:
¢ International Significance: Natural landscapes or featuresthat are clearly unique and are
not duplicated or surpassed anywhere in the world.
e Regional Significance: Natural landscapes or features which are of limited distribution
or the best examples of a feature in the region.
¢ National Significance: Natural landscapes or features that are of limited distribution or
are the best examples of a feature in the country.
e Provincial Significance: Natural landscapes or features which are of limited distribution
at aprovincial level or arethe best examples of a feature in the State, Province or
Canton.

UCH REPORT TO WORLD HERITAGE COMMITTEE
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Figure 1. The IUCN evaluation process.
3. ADDITIONAL INFORMATION

3.1 Conditions of Integrity. It isimportant to note that for a site to be inscribed on the
World Heritage List, the World Heritage Committee must be satisfied that it meets both
the criteriafor "outstanding universal value" and the Conditions of Integrity as set out in
the Committee's Operational Guidelines.

3.2 Other Issues.  Each new natural World Heritage nomination presents a particular
challengeand every year new ground is broken on some aspect of the Convention.
Thereare several issuesthat have arisen in recent years that evaluators will often
encounter:
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e Global Overview Studies for Natural World Heritage Sites.  Reviewers should be
familiar with [IUCN's global overview studies that provide perspectives on various types
of sites and issues. To date these have been prepared on fossil sites; forest sites; mountain
sites; wetland and marine sites; biodiversity sites; and human use of natural World
Heritage sites. Several more are in preparation (e.g. geological sites). These papers are
available at: http://www.iucn.org/themes/wcpa/pubs/worldheritage.htm

e Geological Sites.  ITUCN does not have in-depth expertise in the geo- physical sciences
although landscape and geographical features are reasonably well covered in the
UNEP-WCMC database and in basic reference works. A fossil site checklist is used for
sites nominated for paleontological reasons.

e Transboundary Sites. There are currently 8 official and de facto natural World Heritage
sites that are shared between two countries. Apart from the obvious ecological linkages,
but also in the spirit of the Convention, such sites should always be encouraged. This
applies not only to national states but also within countries with federal systems.
Transboundary sites are referred to in the paragraphs 134-136 of the Operational
Guidelines.

e Serial or Cluster Sites.  Beginning with the path-breaking nomination of the Central
Eastern Rainforest Reserves of Australia (which still sets the standards for these types of
nominations), discontinuous reserves can be considered as one World Heritage site. Serial
sites are referred to in the paragraphs 137-139 of the Operational Guidelines.

e Cultural Landscapes.  Although ICOMOS takes the lead in these evaluations as they
come under cultural World Heritage criteria, IUCN plays an important supplementary
role in those sites which have significant natural values. (Cultural Landscapes are referred
to in paragraph 47 of the Operational Guidelines.) When requested to provide input on
such sites, the IUCN reviewer will be provided with a separate paper prepared by Adrian
Phillips on "The Assessment of Natural Qualities in Cultural Landscapes." Another key
reference source is the White Oak Conference report "Towards a Common Method for
Assessing Mixed Cultural and Natural Resources' (August 1998).

Please note: Reviewers should base their comments on the nomination file, their knowledge
of the nominated property, and/or any additional information readily available to them.
Please note that to avoid confusion in the IUCN evaluation process reviewers should
however not contact the State Partv or management of the nominated property for
information. Such contact will be made by IUCN's field evaluators during the evaluation
mission, or may be followed up by IUCN through lettersif required.

ANNEX Operational Guidelines for the Implementation of the World Heritage Convention

I mportant: Please note that the Operational Guidelines are regularly updated and reviewers
should not rely on earlier versions. The latest version updated in February 2005 is available at:
http://whc.unesco.org/en/guidelines (English) and http://whc.unesco.org/fr/orientations (French).

The following sections of the Operational Guidelines maybe most relevant to your review:
Outstanding universal value Paragraphs 49-53
Natural World Heritage criteria Paragraphs 77-78 (criteria vii-x)
Conditions of Integrity Paragraphs 87-95 (esp. those for criteria vii-x)
Transboundary sites Paragraphs 134-136
Serial or cluster sites Paragraphs 137-139
Cultural Landscapes Paragraph 47
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Isotoplc analyses (Rb-Sr ,U-Pb,Sm-Nd,K-Ar)on rocks and

minerals of the Tananao schist Complex (the TailukO-
Tienhsiang and the Nanao areas of eastern Taiwan) have
yielded significant new age data corresponding to several
important geologic eventsin the crustal evolution of
Taiwan.Theyoungest Rb-Sr mineral isochron ages of a
granite and a paragneiss samples have been used to
estimate m uplift rate of the CentralRange (or more
precisely,the Tananao Schist complex).It is found that a
very high uplift rate of at least 3-4mm/yr,comparableto
that of the Himalayas, has persisted since at least 3Ma ago
asaresult of the collision of the Luzon Arc with the
Eurasian plate.

Jahn, B. M., Martineau, F., Peucat, J.
J., Cornichet, J. (1986)
Geochronology of the Tananao
Schist Complex and crustal
evolution of Taiwan. Memoir
Geol. Soc. China 7, 383-404.

Isotopic analyses (Rb-Sr, U-Pb, Sm-Nd, K-Ar) on rocks and

minerals of the Tananao Schist complex (the
Tailuko—Tienhsiang and the Nanao areas of eastern
Taiwan) have yielded significant new age data
corresponding to several important geologic eventsin the
crustal evolution of Taiwan. The ages and corresponding
events are summarized as follows: Crustal history 0-10
Ma: Arc-continent collision; regional metamorphism 111
(Penglai Orogeny). 3540 Ma: Continental rifting and
opening of the South China Sea; regional metamorphism
I1. 80-90 Ma: Granitic intrusions in Taiwan; regional
metamorphism | (Nanao Orogeny). Overlapped with the
most important world-wide, particularly circum-Pacific,
thermal events of 90-110 Ma (Jahn, 1974; Jahn et al.,
1976). 200-240 Ma: Deposition of carbonates and clastic
sediments, probably in a geosynclinal environment.

Jahn, B. M., Martineau, F., Peucat, J.
J. & Cornichet, J. (1986)
Geochronology of the Tananao
Schist Complex, Taiwan and its
regional tectonic significance.
Tectonophysics 125, 103-124.
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Beginning of the crustal history of Taiwan. Precrustal
history 500-650 Ma (or older): Separation of protoliths for
the granitoids of Taiwan from a chondritic (or depleted
mantle) reservoir. 1000-1700 Ma: Crystallization of
zircons, of which some grains have survived and been
finally incorporated in the young (ca. 90 Ma) granitic
magmas.
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(Abstract) The Taroko area of Taiwan represents an
extremely dynamic environment, of rapid geological and
geomorphological change. The location of the area on the
collision zone between the continental Eurasian plate and
the oceanic Philippine Sea plate leads to a high frequency
of seismic activity, intenseinternal deformation and high
rates of tectonic uplift. Therate of uplift, which is
believed to be one of the highest measured, is
approximately 5.5mm per annum, with higher rates
inferred for the last million years. In consequence, the area,
which consists predominantly of relatively weak, intensely
deformed marble and schist, has a high potential energy
providing ideal conditions for rapid landform evolution.

In addition to high rates of uplift, high rates of
denudation ar e also favoured by the extreme climatic
conditions. In particular, the area is seasonally affected by
tropical cyclones (typhoons); an average of 16 of these
occur in the northwest Pacific per annum, about three of
which affect Taiwan. The passage of a typhoon is marked
by heavy rainfall which may reach intensities of 100 mm
per hour and 1500 mm in 24 hours. The high rainfall
intensities generate intense fluvial activity, including
extensive overland flow, high peak discharges, the
mobilization of debris channels, landslides and rockfalls.

I ntense tectonic and geomor phological activity
providetheideal environment for studying the rapid
evolution of landscapes.

Petley, D.N. and Reid, S. (1999)
Uplift and landscape stability at
Taroko, eastern Taiwan.
Geological Society, London,
Foecial Publications, 162:
169-181.
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(Abstract) The topography of tectonically active mountain
ranges reflects a poorly understood competition between
bedrock uplift and erosion. Dating of abandoned river-cut
surfaces in the northwestern Himalayas reveal s that the
Indus river incises through the bedrock at extremely high
rates (2-12 mm yr-1). In the surrounding mountains, the
average angles of hillslopes are steep and essentially
independent of erosion rate, suggesting control by a
common threshold process. In this rapidly deforming
region, an equilibrium is maintained between bedrock
uplift and river incision, with landsliding allowing
hillslopes to adjust efficiently to rapid river down-cutting.

Burbank, D. W., Leand, J., Fieding,
E., Anderson, R.S,, Brozovic, N.,
Reid, M.R. and Duncan, C. (1996)
Bedrock incision, rock uplift and
threshold hillslopesin the
northwestern Himalayas. Nature,
379: 505-510.
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(Abstract) This paper investigates natural hazards on the
easternmost section of one of these roads, the Central Cross
Island Highway. In the study area the road foll ows the base of
the 600 m deep Taroko Gorge in a series of tunnels and rock
ledges. Theroad is heavily used for transport whilst the gorge

Petley, D.N. (2001) Hazard
assessment in Eastern Taiwan.
Geological Society, London,
Engineering Geology Special
Publications, 18: 209-213
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is one of the nation’s premier tourist attractions. Maintenance
of theroad in Taroko Gorge represents a profound challenge
to the engineering geologist. The walls of the gorge are
composed of deformed marble, gneiss and schist and are
proneto failure under the intense seismic activity.
Additionally the areais prone to an average of threeto four
tropical cyclones per annum, with up to 1200 mm of rainfall
in each. A detailed geomorphological and engineering survey
of the gorge has been undertaken. The data are analysed along
with information obtai ned from the highway maintenance
board. It is demonstrated that during typhoons the area suffers
an unusually severe set of geological hazards. The heavy
rainfall initiates rockfalls and landdlides along the gorge.
Flooding occurs widely both as a result of the increased
discharge of theriver and as aresult of water cascading onto
the road from the adjacent cliffs. The destruction of important
bridges may also occur. An examination is made of the
magnitude of these hazards, and techniques used by the
highway authority are described and analysed in relation to
the use of the road for both transport and tourism.

(Abstract) Rapid tectonic uplift and a vigorous sub-tropical
climateresult in a high rate of erosion in Taiwan. The
erosion rate is higher following earthquakes and typhoons.
Here, we use a 30-year record of fluvial suspended
sediment discharge to construct maps of the spatial pattern
of denudation. We also show rates of sediment delivery to
the ocean, thetotal of which for Taiwan is 520 Mt yr-1.
Present-day erosion rates are compared with measurements
of Holocene fluvial bedrock incision and Pleistocene
fission-track ages and found to be dlightly higher. Patterns
of present-day erosion rates correspond closely with
patterns of crustal deformation, seismic ground
acceleration, and substrate erodibility. Erosion rates are
largely independent of precipitation and topography,
indicating a rapid adjustment of topography to river
incision.

Dadson, S., Hovius, N., Dadeg, B.,
Chen, H. and Chen, M. (2003)
Tectonic and Climatic Controls
on Erosion in Taiwan. EGS -
AGU - EUG Joint Assembly,
Abstracts from the meeting held
in Nice, France, 6- 11 April.

(Abstract) Bedrock-channel mountain riversin Taiwan
exhibit clear signs of rapid "active" meandering, or fast
lateral motion of bedrock meanders. This phenomenon,
which comes as something of a surprise to many
geomorphologists, was inferred from a combination of
field observations, including the present-day breaching of
goosenecks nested, abandoned meander 100ps,
concentrated lateral erosion by landsliding on the outer
bends of meanders, and flights of strath terraces recording
the progressive expansion of theinside bends of meanders
- what one might call "point straths'. In extreme instances,
meander migration on the order of a meter per year has
carved bedrock meander belts up to 2-4 kilometers wide.
What makes Taiwanese bedrock meanders an ideal focus
for such a study is not just their rapid erosion, but their
ubiquity: highly sinuous upland rivers are the norm rather
than the exception in the Central and Coastal Ranges.
Rates of meander migration are potentially so high that
their direct measurement in thefield is potentially feasible.

Stark, C., Hovius, N., Hsieh, M.L.
and Chen, M.C. (2003) Active
meandering of bedrock riversin
the Central & Coastal Ranges of
Taiwan. EGS - AGU - EUG Joint
Assembly, Abstracts from the
meeting held in Nice, France, 6 -
11 April.
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Active bedrock channel meandering has several interesting
implications for fluvial geomorphology and landscape
evolution: (1) the meandering formis a natural state of
eroding rivers, not just alluvial rivers; (2) channel and
hillslope processes are effectively decoupled in the
meander belt; (3) lateral erosion rates are much faster than
vertical erosion rates, which may relate to discharge
variability and to the distribution of erosion across a
channel during peak versus typical flows; (4) upland
bedrock channels can be highly maobile, permitting radical
changes in catchment geometry over 100ky to 1My time
scales, something that cannot be modelled in current
landscape evolution models; (5) drastic changes in
orogenic drainage can occur autogenically, without
tectonic or climatic perturbation.

(Abstract) The erosion of mountain belts controls their
topographic and structural evolution and is the main source
of sediment delivered to the oceans. Mountain erosion rates
have been estimated from current relief and precipitation,
but a more compl ete evaluation of the controls on erosion
rates requires detail ed measurements across arange of
timescales. Herewereport erosion ratesin the Taiwan
mountains estimated from modern river sediment loads,
Holocene river incision and thermochronometry on a
million-year scale. Estimated erosion rates within the
actively defor ming mountains are high (3-6mmyr) on all
timescales, but the pattern of erosion has changed over
time in response to the migration of localized tectonic
deformation. Modern, decadal-scale erosion rates correlate
with historical seismicity and storm-driven runoff
variability. The highest erosion rates are found where rapid
deformation, high storm frequency and weak substrates
coincide, despite low topographic relief.

Dadson, S. J., Hovius, N., Chen, H.,
W., Dadg, B., Hsieh, M. L.,
Willett, S.D. Hu, J. H., Horng, M
J., Chen, M. J., Stark, C. P.,
Lague, D. and Lin, J. C. (2003)
Links between erosion, runoff
variability, and seismicity in the
Taiwan orogen, Nature, 426:
648-651.
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(Abstract) Thetransfer of organic carbon from the terrestrial
bi osphere to the oceans via erosion and riverine transport
constitutes an important component of the global carbon
cycle. Morethan one third of this organic carbon flux
comes from sediment-laden rivers that drain the mountains
in the western Pacific region . Thisregion is proneto
tropical cyclones, but their role in sourcing and
transferring vegetation and soil is not well constrained.
Here we measure particulate organic carbon load and
composition in the LiWu River, Taiwan, during
cyclone-triggered floods. We correct for fossil particulate
organic carbon using radiocarbon, and find that the
concentration of particulate organic carbon from
vegetation and soils is positively correlated with water
discharge. Floods have been shown to carry large amounts
of clastic sediment . Non-fossil particulate organic carbon
transported at the same time may be buried offshore under
high rates of sediment accumulation . We estimate that on
decadal timescales, 77-92% of non-fossil particulate
organic carbon eroded from the LiWu catchment is
transported during large, cyclone-induced floods. We
suggest that tropical cyclones, which affect many forested
mountains within the Intertropical Convergence Zone,
may provide optimum conditions for the delivery and
burial of non-fossil particulate organic carbon in the ocean.
This carbon transfer is moderated by the frequency,
intensity and duration of tropical cyclones.

Hilton, R.G., Galy, A., Hovius, N.,
Chen, M.C., Horng, M.J. & Chen,
H. (2008) Tropical-cyclone-driven
erosion of theterrestrial biosphere
from mountains. Nature
Geoscience, 1: 759-762.
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