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- 62 - i o W & 2025 4
s TANIEAT2 3 (9 3)

lwogjgmﬁ B e STIRFEIR B3 S FR BT % S B ¢, 2022 4F
R 2001, : § 11 H TAEHXR N2 IR PR R A0 Fehs , iR
=1 100p HE MXHIIE | CO, W 28 SR 1B T R RRL
1000} VAT T A, JE WA s AR a0 R AL
900 ( comprehensive index, CI) . 32437 & i Ay R

CO O O e [R50 ROoassoT Wi 0 36 s T 22 4
B3 KREXRH—OHRBEATRE INESEHE SN (P 2 AR 3, SR N T3 [l g vk, 0 i 45

TEERENSCE
Fig.2 II' measurement conductor profile diagram and
layout of the monitoring sites in Dacao skinhole — Red

Rose hall cave

A5 MU AT PRI IESE TAF , i R Xl % T, 2E i
T VD FE O, B T ORE RS LL B R T M
WK H IRIT, He AL 38 3 J AR X /N, LR
EFE R R ) AR R B B T oK A K
SRR BN 2SS, PRI 7 A Sh 23 A H i A< A

XN, FRGE A AT FA B A A

R 1, CO, WREE iR I AR X 1 I i
K BT testod53 —3 ZIIREMI RN, I yE ]
4353 (0 ~ 10 000) x 10 7% .0 ~2 000 hPa 0 ~
50 °C M1 0% ~100% RH, =224 %8 1 x107°,
0.1 hPa, +Pa hP #10.1% RH, =< IF 5 T
JE IR FH B9S2 HED — FLZ — 1 B0 55X 67 (420)
BRI, mREIE N 0 ~ 5 TI kY, A AN 43 3R
H 5% F1A/em® T PR ] R H 26
Kestrel — 5500 5 £ 2 XU I 5 4000 2 , ) £ 5 Fl
0.6 ~40 m/s, 7 HE% 0.1 m/s,

F1 EARZFEHESHNBIERE
Tab.1 Record form of cave air environmental parameters measurement
0, WepE, = > B v & Ve RE 23 = L
W REEC WAHRE fﬁ’x N (m@%f 5 (Iszf%; (’f?fr’fj eSO L;ﬂ;gigm
A 23.5 44.4 343 886.2 0.6 1 900 1 400 1.4 1.03
B 17.7 68.6 347 899.8 0.4 2 200 1300 1.7 0.77
C 15.0 83.6 334 902.5 0.0 2 800 1 500 1.9 0.80
D 14.8 84.7 373 899.7 0.5 1700 2 000 0.9 2.35
E 15.5 83.4 362 901.2 0.0 3300 2 700 1.2 2.21
F 16.5 99.8 586 906. 6 0.5 2 700 3 600 0.8 4.80
G 17.5 99.9 695 909.1 0.0 6 500 6 300 1.0 6.11
H 18.1 99.9 770 910.3 1.1 5 500 8 600 0.6 13.45
I 18.6 99.9 802 909. 4 0.2 7 000 14 000 0.5 28.00
J 19.2 99.9 786 912.1 0.2 6 300 9 600 0.7 14.63
K 18.1 97.5 758 909.4 0.0 1 600 2 300 0.7 3.31
L 18.0 98.5 749 910.0 0.0 3 400 2 900 1.2 2.47
M 17.5 99.9 760 910.9 0.0 4300 4 800 0.9 5.36
N 17.8 99.1 756 910.7 0.0 4 000 5 600 0.7 7.84
(0] 17.5 99.8 738 909.7 0.0 5 300 6 900 0.8 8.98
P 18.2 99.7 856 909. 8 0.0 5 400 6 500 0.8 7.82
Q 17.6 99.9 827 908.9 0.0 6 100 6 900 0.9 7.80
R 17.3 94.3 687 905.3 0.0 4700 4 800 1.0 4.90
S 16.7 96.6 660 905.3 0.0 2 200 6 800 0.3 21.02
T 16.3 94.8 582 901.5 0.0 4100 5900 0.7 8.49
U 16.5 94.8 612 901.1 0.0 5 600 4 400 1.3 3.46
Vv 19.6 50.6 385 899.9 1.0 1 600 1 300 1.2 1.06
TE: W H IR 2022 4F 11 A,
2.1 RE Z AR B = (AR K R A (A

FTF A IR B 9 )3l JEE A2 AR L 14,8 ~
23.5 C(FR1,1E4), T 55BN M

W0 A 1 (VI 0) |, 2390k 23,5 °C
19.6 °C, BRITFINA D EUA, KA NS H -



514

MRS, S, W I R A S BT

VAR RIT—LL BRI T I R G 1] - 63 -

REER 17.2 C, 5 5RM EAFEREE (16.9 °C) A
—2, mE 4 A, BRE R4 B KT
AR O A I P R A 2 4T BB KT R (L - Q
LI A5 ), v AR L TR, R I 2%l AR 4k
it S B e ) i s 7 i O AER AT AR, FR TR
FR R B S A (KGR 0.2 ~ 1.1 m/s) , 3
Oz BT g =, (RO T & R R B
K, ZH0A BB, BRI P A2 S S s %
XL/ i AR AR AANK IR AUAE S CZ N,

25 125
o 20 100
o o
s 75
2 50 2

5 25 7
A BCDEFGHIJ KLMNOPQRSTUV
B4 YSNHAEE A B E AN AR X E R R M s Y

Fig.4 Temperature and relative humidity change for

different monitoring points during the monitoring period
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CI and single stage coefficient for different monitoring

points during the monitoring period
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Suitability study of cave air environment development and utilization .
A case study of Dacao sinkhole — Red Rose hall cave system

PAN Tianwang'?, SHI Wengiang'**, LI Chengzhan'*, CHEN Weihai'*, TANG Liangliang'**

(1. Institute of Karst Geology, Chinese Academy of Geological Sciences/Key Laboratory of Karst Dynamics, Ministry of Natural
Resources & Guangxi/International Research Center on Karst under the Auspices of UNESCO/ National Center for International
Research on Karst Dynamic System and Global Change, Guilin Guangxi 541004, China; 2. National Observation and
Research Station of Karst Ecosystem in Pingguo of Guangxi, Pingguo Guangxi 531406, China)

Abstract; The study of the cave air environment is the basis for the cave environment protection, and the develop-
ment and utilization suitability evaluation of the air environment should be carried out before the cave develop-
ment. It should be evaluated whether it is suitable for carrying out cave sightseeing activities without damaging the
cave landscape resources. In this paper, the authors took Dacao sinkhole — Red Rose hall cave system in Leye
county as an example to measure the temperature, relative humidity, carbon dioxide concentration, positive and
negative air ions, atmospheric pressure, wind speed and other factors. The results show that the average tempera-
ture of the proposed development and utilization tunnel section is 17.2 °C, and the average relative humidity is
94.74% , with the average concentration of CO, being 625.82 x 10 °, belonging to the first level health standard.
Besides, the atmospheric pressure (flow) environment inside the tunnel is good, and the wind speed is slow. The
average concentration of negative oxygen ions inside and outside the cave is 5 370/cm’ and 1 350/cm’, respec-

tively, with the maximum value of 14 000/cm’. The average value of the air quality evaluation index ( comprehen-
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sive index,Cl) inside the tunnel is 7.73, with the maximum value of 28, which is much higher than the critical
indicator (1.0) of the “cleanest” level in the air quality grading standard. This cave section is concluded to be
suitable for conducting cave tourism activities based on the above conclusions. The theory and method system for
the suitability evaluation of the air environment development and utilization of karst cave landscape resources was
proposed in this case study, which could provide scientific references for the protection and utilization of tourist
caves.

Keywords: cave air environment; environmental protection; suitability evaluation; cave development; Dacao

sinkhole — Red Rose hall cave system
(EEHRE: XA



