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Abstract: The transport mechanism of CO, in karst caves is of great significance for the study of carbon cy-
cle, but the contribution of CO, produced by human activities and natural karstification in tourism caves is
difficult to distinguish, and its influencing factors are not clear. This study seized the opportunity of the
closure of Jiguan Cave scenic spot before and after the “21 « 7” rainstorm in Henan (July 2021), and used
high-resolution online cave CO, monitoring equipment and on-site day-night monitoring and sampling to
carry out continuous monitoring and comparative research in Jiguan Cave (tourist cave) and adjacent Dong-
shiya Cave (natural cave) in different time and space in Luanchuan County, Henan Province. O On the di-
urnal scale, the driving factors of CO, concentration change in Jiguan Cave and Dongshiya Cave were dif-
ferent. The anthropogenic CO, generated by tourism activities was a major source of CO, change in Jiguan
Cave. The CO, in Dongshiya Cave mainly came from natural karstification and was controlled by the
change of CO, in the overlying soil. However, during the heavy rainfall event, it was jointly affected by
the overlying soil CO, and the water degassing (CO,) in the cave. @ The concentration of CO, generated
by human activities in Jiguan Cave was 2—3 times higher than that without the tourists (during the closure
of the scenic area due to the “21 « 7” Henan heavy rain). Although, the respiration of tourists contributed
greatly to the change of CO, concentration in Jiguan Cave in a short period of time. It did not reach to the
level that can inhibit the drip water degassing in the cave and will not affect the calcite deposition. @ CO,
generated by human activities in a short time scale could actively participate in the process of CO, trans-
mission and circulation in the karst cave system. This impact cannot be ignored in the assessment process
of different scales to achieve the goal of “carbon neutrality” in karst areas.
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DSY1# 2021-11 - 9.
DSY1 # 2021-12 —12.45 11.6
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I 2R BRI KA B R R S e BT T R e IR 0T R . IR SR A R
) CO, XS5 N CO, BER BT & . MK CO, 43K (p CONKTF IR P, 2352 ma il P i 7K i e < AR
FH o+ DT 52 W 7 A A4 B9 TR,

ST WA e R A CO, 2 A 23 X TR ) B A A G B 1 LR e, 5 BT BRL OK ) CO, 4 R
Ml fRAMMIBE(SIO R E LRGN, 2 Sle>0 0, EHFMAS LMW M, nTREDIIE
A5 Sle=0 W, RPBEW PO C EFHEIRE; 24 SIe<<o i, RUIEW M KM, ATRERET
Z U . RAETFE SR (R 3), 21 « 77 R AR O TR T LI T R) A e 4 5 A A iR AR B R T o, TH
K CO, 43R (pCOND WA R TN CO,. X F W WM R WAL T AR, A —EHAT
DOARAS. BRI ARG ShIE 9 CO, I BA IR P CO, 35 2 AT LU il 3% 7K R = 2 1 5% w3 700 B4 1 AR
. ONEAEEEE, £7H 17 HE 8 6 HWIM, XS jiFg SR 15 604 NIk, &8 AN &/
IF i 0,022 m® B CO,M*, Jig WEuF ] o 1.5 hy D0 oe 0 1) 7 % — 3L T 29 514. 9 m® 19 CO,. X3
CO, ZUAR T XS GG, §GelimE . AR BN, HiFERLZH, N CO, & & A lif
HIFHY 2~3 % . %R B A W 7R 0L I 55 Pk AR BT AR PR D AR 2 R BB ST T R O 2 i
5N N R I Bl R U R 7 CO, S HUAE 2R 3o 78 s 8 1% 5% )

x3 “2-7TAEFAERHEBEENEK pCO, MAHAIBMIEBLY

il DH f KR/ N2 CO,/ K pCO,/ ‘L
e (pmol » mol ") (pmol » mol ")
7H 20 H 4. 30 8.09 16.5 1566 3235 1.15
7H 20 H 6:00 8. 07 16. 4 1536 3162 1.09
7H20H 7:00 7.93 16. 6 1533 4 365 0.95
7H20H 9:00 8. 06 16. 6 1467 3162 1.07
7 H 20 H 10: 00 8. 07 16. 5 1441 2 951 1.06
7H20H 11: 00 8.13 16. 8 1443 2 754 1.15
7 H 20 H 12: 00 8. 06 16.5 1 446 3090 1. 05
7 H 23 H 10: 00 8. 00 16. 4 1347 3467 0.97
7H 23 H 16: 00 7.93 16. 2 1288 4168 0.92
7H 23 H 22: 00 7.94 16. 3 1280 3981 0.91
7H24H 1:00 8.05 16.3 1255 3235 1. 04
7H 24 H 4:00 8.03 16. 4 1249 3 548 1.03
7H24H 7:00 8. 00 16. 3 1187 3715 0. 99
7 H 24 H 10: 00 7.92 16. 2 1184 4 365 0. 84
7H 24 H 13: 00 7.98 16. 4 1185 3 630 0. 94
7H 24 H 16 00 8. 11 16. 4 1220 2 754 1.08
7 H 24 H 19: 00 8.02 16. 4 1256 3630 1.01
7H 24 H 22: 00 7.96 16. 3 1201 4168 0. 94
7 H 25 H 10: 00 7.98 16.2 1251 3981 0.99
7H 25 H 12: 00 8.03 16. 6 1205 3 467 1.03
4 Z5ie
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