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Fig.1 Location of the south China karst

world heritage sites (phase 1) in China
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Table 1 World heritage sites inscribed specifically for their cave and karst features

5 35t 7= H % e FERRIE 2 S AR T 2 A U
bR ZE BRI I R T, 199 L L g v 07 AR S5 OUL | b I T R 7 B A i A I Y AR AR B
NG 34T W 85 L 9 19 52 4 2L A R o

295 km < BRI 7T, Al HOH LT LR A b i 5 4 22 e B M f A R
) i R R T — Y B R T IR 5 HE B Bk W A R e A A
e bR 7Y 2000 o ) . ) Vi vidi L ix X
150 T3 4F (R 7 U AR R | L ORI g T e o 3 9 S AR 1) 2 5 A T 5 e M
R SR AT AR FR S TR A 2 R
[LE R N ] o . e i . .
- F6 TH 18 FE B M IR AR R R W TR IR O A TR KW A4S A B IR B
B /NI RIS e 1999 vii | viii
s , WG RN R ER SRS
B R G
80 Z AN /<, FL R M 7O £ & Z RS0 YL R & Lechu-
R 1 AR . 1005 guilla T (23 70 H 10 K 3 4 26 0 AR A % B, 47 K 1 3 8 A K 0 o
3 V11 V111
PN ORI O B AT AR RUEE T B R W T R AL 0 B e S )
/N B )

. TH A 5 KA 0 T R TR R G S R E TR SO B (— (AR RS )

it A% ) [ 5% 8 el % [ 1981 ) Vil viii \ x
R T IR AN 1 7R B

W B R A 58 0 B ) )

. TEE M 1979/2000  H: XA AT AR RIS AR G, € 95 A AR AR vii viii ix

PN

B 73 3 v A R A fa) 2 Fl / 1095./2000 712 AN 9, 4 T 22 R AR BT ST R R R AL R — FR B IR G LA -

Vil
78 R v s Wi i W BT AR R AR (B 45 S B St A s s R — A 0 W UK A R )
o o B 0 35 0 S1 L T AT VR A S 4R K TR B GE  E 4 K S b R Y

(R 7R alt] Wi 1% SCJe W 1986 . vii viii
FORHS | E AT A 5 7R

o N 1 600 2 J /N K 20 0, Sy 9 1 T 601 2 11 A A5 B IR 0T R b B I i R

B AL LA} 1994,/2000 } vii viii
P14y W A T U bR e 7 o X 2 —

F A - A E - 5003 AR B W e R S B Y A A R R G R T A £ R T SR A9 IE -

Vil

EYAIT

#

i o B 307 (2004 ) #b FEAE B

2008 EE 105548 19



75 28 Ab LLH A By 51 A (H ELAT B B 7
W TR R A T B 5 (ML 2) L A S D L
W ST Ak [/ V4 B R A e L B BE e VY I F) 3%
D KA T 55, A 28 0 T T Bl T 5 3R 58 JE LAY
I ST SO, AR R Y £ 7 ) B B B T
THE B SO0 T [ A = 8RR B I TR B AR IE R
S5 A B B A UL, i b [ B e LIS | H
UL e A AT A AR R 3, ELAER U DL SE SR AR
HEZ Dttt S ist 7 1Y), A 28 O A S e 1R R
Wik, R M T 255 < b R O e R A LE A
AL, AR ) SIV 9 8 T 5 5 1) e 3 U e 1 5 e 5
7% W HEAR W iR AT 28 RH AL I A iR U = e A
AT BEZABL 22 PA T 7 ) S 2 2 [ 2 el 45, (ELJE iy
SR T ) o S A e T R DT v R A IX
), M o e 5 < e ] e O e A R X RO,
SRR AT Yt o W AR B IR 2% B8 e SR AE M7

KB TR SEME R UK I AL 2 A SR T A 7Y B AR
Lo 3 A BR AR R T A, JE AT et s A8 SR R
TEWS R b X, (2 22 U Y 2 HEE N B G
Ze [ (19 18— RO A S ) A8 Bl R T Y
[EFED IR PN NE=RITIR SR AL B ReiE7/ o]
Mo 25 e HER Dy 52 5 3 50 A 5 TS TR R T e
WrRs” B nl L b A — 28 AL — S/ g A
R DX, KT PG 22 B R A R % S ) DA R
1 SR VYRR 2R B P E = R O RAR T IX
8 AN H g T HebE s (BN R i g8 DUE K 22 Bl 41
T —ANFL R A3 F1— 287 7T 58 [ Y Rk 45 0
TR | BT I A A K FE 2R 1 5 el el — Ak
e, T LA < e ] g e A0 e e A e B
PEAT RS FURIE S 5 B 28 o 407 o A9 B DL 34 o eyl 45 21
R R, mT LS o R 5 TR B8 2 A e
Hr s EAT X LT

®2 BEAEZRRAMEITFEHER TR E (AL MEHEIIN)

Table 2 World heritages inscribed for other reasons but with significant cave and karst features
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Table 3 The cultural world heritage sites containing cave and karst features
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Comparative Analysis on World Natural Heritage
Value of South China Karst

. . 1 . . 1 . .2 . 1
Xiong Kangning , Xiao Shizhen ,Liu Ziqi~ ,Chen Pindong
(1. Institute of South China Karst, Guizhou Normal University, Guiyang ,Guizhou 550001 ,China
2. School of Geography Science, Southwest University of China, Chongqing 400715 ,China)

[ Abstract |

Karst constitutes one of the greatest landscape styles of the world and China is one of the places

where its finest expressions can be seen. From the point of view of karst features and evolutional histories, and by

comparative analysis on the three sites with worldwide similar karst areas under the eighth criterion of world herit—

age , the outstanding universal value is uncovered; Shilin stone forest in Yunnan is the most complicated in the evo—
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lution history richest in the forms, which represents a unique evolvement mechanism of stone forest development;
which possesses not only the most typical karst cones, but also the most complex assemblages of the cone karst. Li-
bo cone karst represents typical factors of cone karst landforms reflects geological evolvement models and processes
in the tropical-subtropical continent; Wulong gorge karst shows integrally development and evolution system of the
gorge karst, records evolutional forms of different phases of gorge karst, such as karst gorges, underground rivers,
natural bridges, collapse dolines, caves and so on, and illustrats on-going evolution process on the neotectonic
movement. As a result, south China karst ( Phase 1) world heritage sites represent a long-erm, multi-phased evo—
lution history in south China since Paleozoic; the landform features of tropical-subtropical typical cone karst, stone
forest karst and gorge karst; the development and evolution mechanism and on—going geological process of tropical—
subtropical cone karst, stone forest karst and gorge karst landforms; and unique physical geography characters of
the largest in the three vast karst areas in the world.

[ Key words | world heritage ; comparative analysis;south China karst
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Basic Principles for Design and Construction of Underground
Water - sealed Hydrocarbon - storage Rock Caverns

1 . 2
Wang Mengshu , Yang Huijun
(1. School of Civil Engineering and Architecture , Beijing Jiaotong University , Beijing 100044 , China ;
2. Scientific Research Institute ,China Railway Tunnel Group Co. ,lLid. ,Luoyang,He’ nan 471009 ,China)

[ Abstract] Due to the need to store large amounts of hydrocarbons in China, it is of great necessity to build
more hydrocarbon — storage caverns in China. It is one of the best choices to store hydrocarbons in underground wa—
ter — sealed hydrocarbon — storage rock caverns. The sealing principle, types and advantages of underground wa—
tersealed hydrocarbon — storage rock caverns are presented in the paper and the location selection, design and con—
struction of hydrocarbon — storage caverns are described in detail. The aim of the paper is to summarize the major fea—
tures and planning, design and construction principles and standards of underground water — sealed hydrocarbon —
storage rock caverns. It is stated that the complete technology for the design and construction of underground water —
sealed hydrocarbon — storage rock caverns has not yet be formed in China and no guiding specifications are available
in China. Therefore, it is of great practical significance to study on the key technologies for the design and construc—
tion of underground water — sealed hydrocarbon — storage rock caverns.

[ Key words| underground water — sealed hydrocarbon — storage cavern; rock cavern; design and construction
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