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Fig.1 Plan view of the Water Cave, Benxi, Liaoning. Numbers 1~54 and their

labels refer to location of scenic spots (Adapted from reference[1])
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Fig. 2 Curve of CO; concentration in cave air against the
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detail variation of CQ; concentration in the inner section of

cave channel)
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Fig.4 Time series of CO; concentration, temperature

and relative humidity in cave air observed at

250 m from the cave entrance

M 4 FETLLE R AR CO, WK E Sk L7
EZERERYEY, 5 LR A R EMERE. EE
EENE,.CO, kK EEEMNERAPTEAP I EE
MEMES. F—TREEAEEBROFFIZHE
g 16 B, X 2 )5, CO, ¥R B PR3 MK B 5584 18 B
BB, RE,CO, RERT AR, BERIFK 24 8
ERERAE-ANBINEE,. EF_RKER2HEAER
F4h,CO, HEEZ B T, HF 8 AR CO, KE
FEE B, HXTFCO, WEE M AL, ik #y
EEEAEMEEEFRERE BEREELRCEL
A R EERE0 .

3 i #®

7 CO, ¥ E & K EE R TF R A CO., BB
AR Z R @AKR 2 18§ 38 B (R 7R R 7K 1R R
RCO, MRBEEHFARSAMR, —RFA X LE LB
HE AR E CO,, R EYH R A, 3% CO,
BT TFBOTK. RS CO, kEH®TKHAEAR
X, Fil A B S AE B CO,, 5 it 138 CO, 3B 7
AE B O E R 7O R MR U S ML R E &
1 7Y 8 % A A A A SR 16 2 AT K B[R] PR
HREK R, FRANEKHCO, BHFRERAN
ANTIRRRE , AR K T R — > S AL 9 R o) B ¥R R, oo
FCGEH TR B, A R TR K, 2 R E I 4 . B, X
FAFITIR M HRERNCO, IEKITE ,
TK g FTER T LA R

YR EARRKE EERMF X LEARMYE
%, XWHHICO, RS HEMTEARKBRHE
T 7R o B i o e (R MR 6 IR TFOK R e e
FR. KAWL BFEEHNR G, bARITRY
100 m W iFE , RIS FEB L L F /M, L M THHU
B BB L BIRAL A (EERA 04 1 863 m) G IR IR EE
B E B A K B W B R RERT 40 4. THEAR
BEMHNAR I EENFELPERDOERL
I REF. FHit, KA AN CO, HEBRT A4 iR O
ZRAMBELXMEAMEHKEX SR EEY
THEARFBER AR HM, THEANR R 30 AiTE,
Ty NTLIES /MeT, R EX —RKEFHRELS 4
&, 8 A/t HER Y CO, BL 0. 05 m® 38, A /X ik
BRA4 T m®, KEXFERBEMML, FHES
AR T sk — AR, K B F R T RERY 40 B, BA
&/t HERL Y CO, L 0. 02 m® 5, R 7R K 4%
35 im®, ERARKCO, HE T U BLRE AR K
FER:

E=E1+E2={[W X8+V X0. 25]X 0. 05/40000

+[6/5XV X0.67]X0.02/350000} X 10°
HP.EEIME2FHAEH . BLRMKEXHA
3 CO, HERFHR, L A ppm; W B THEA R ARGV
HREHE.



352 TEAE

2009 4

R4 XL 0] A7 — KA L S (6] fry i 2 i, fE SR
¥ AR CO, HETMGRME 1 Frol, HEF#HR
W ZE i Y Bl 40T Sk B B R LU S #3 4 Jii 7X CO, 3R
B THE, RERMGL L MAERTFERL.
WRERR—M R R, R S55HF
HITEYRMERK LB FRCO, EBRBEEE

AR R, KM RR, M
SE TR LA B HE R, & FRICO, WK
PR R ZESARH £, A KRR 1Rk, B U TR R
RERRZEHXBREREE, SR ERKIEEN
BREAME D,

®1 MEMEHHA R CO; T EHFLANE S CO, REZALER

Tab.1 Results of the calculated CO, concentration from people’s respiration and the actual observed CO, concentration
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Spatial distribution and diurnal variation in CO, concentration,
temperature and relative humidity of the cave air

— A case study from Water Cave, Benxi, Liaoning, China

CAI Bing-gui', SHEN Lin-mei’, ZHENG Wei®, LI Ke-pu®, BAI Yun-zhi*, DONG Chun-zhi®

(1. Key Laboratory of Cenozoic Geology and Environment, Institute of Geology and Geophysics, Chinese Academy
of Sciences, Beijing 100029, China; 2. Gardens Management Office of Benzi City,
Liaoning 171000, China; 3. Benzi Administrative Committee of Water Cave, Benxi, Liaoning 171100, China)

Abstract: CO, concentration in cave air is one of major factors controlling the precipitation and erosion of
carbonate in caves, especially in show caves. In order to understand the spatial and diurnal variation and the
possible controlling factors, CO, and temperature as well as relative humidity in cave air are observed by
portable CO, meter linked with auto data logger and auto temperature as well as RH data logger respectively
in the Benxi Water Cave, Liaoning, China. The results show that the spatial distribution of
CO, concentration in the cave’s air can be divided into two situations. Firstly, CO, increases abruptly from
500 ppm at the cave entrance to 4 500 ppm at 370 m deep of the cave; secondly, the CO, concentration keeps
stable with small regimes between 4 500 and 4 800 ppm. Compared with data observed in other seasons, the
distance in the first situation differs from one season to another. This may be controlled by seasonal change
in temperature led by the exchange of airs between the outside atmosphere and the inner cave air, and also
may be modulated by the human activity. The mean values of CO; in cave air, in the second situation, de-
creases slowly during observing period, which corresponding to the deceasing trend of visitor number and in-
dicating that visitor number makes important effect on diurnal variation of CO, concentration in cave air.
The slight variation of CO, concentration in the second situation maybe relates to the change of volume of
cave chamber or the distribution of fractures and fissures. The auto data logger set at 250 m away from en-
trance records two CO; concentration peaks every day with one peak at noon and another at mid night more
or less. By comparing with the variation of air temperature both inside and outside the cave, this double peak
pattern possibly contributes both to respiration of people and exchange of air in cave with atmospheric air.

Key words: CO; concentration; spatial distribution; diurnal variation; the Benxi Water Cave; Liaoning



