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Fig. 1 Plan view and longitudinal profile of layer 1 to 3 of the Shihua Cave and location of

sampled drip sites (cave layers are numbered from 1 to 3,and the hollow stars and capital letters

indicate the sampled drip sites) (adapted from Zheng M., et al. , 2007)
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Tab.1 Monthly statistics of the cave air temperature, RH and CO; concentration
PL SH JG
At
T/°C RH/% CO:/ppm T/°C RH/% CO2/ppm T/°C RH/% COz/ppm
1 13.0/15.9 72.7/90.1 292/709 13,2/15.8 52,9/97.6 257/865 8.6/13.4 7.1/64.9 250/632
(14. 8) (84.5) (442) (14.9) (78.2) (486) (11. D (33.6) (372)
2 13.1/15.9 64.7/88.8 281/586 13.4/15.6 61.1/87.5 267/604 10.0/13.1 7.1/48. 6 276/483
(14.6) (81.2) (433 (14.7) (75.4) (458) (11, 6) (24.6) (360)
3 13.4/16.2 52.0/88.2 392/889 14.4/16.1 48.0/93.6 203/906 10.2/14.6 7.1/56.3 363/554
(15. 1) (7.7 (571 (15.2) (69.2) (588) (12. 1) (26.9) (452)
4 14.7/16.9 47.5/83.8 504/1313 14.6/16 58.7/88.5 531/1234 11,7/15.1  16.0/83.4 365/1699
(15.9) (65.0) (822) (15.5) (68. 6) (763) (13.5) (53.4) (785)
5 14.9/18.2 37.6/84.7 744 /2006 14.9/16.5 52.5/85.6 700/2160 13.3/15.7 51.6/80.9 528/2370
(16.4) (61.4) (1252) (15.9) (64.3) (1116) (14.6) (62.6) (1287)
6 14.7/20.0 28.4/84.1 895/1403 14.5/16.7 55.3/85.5 859/1272 13.6/17.1 45.3/84.2 999/1352
(16.7) (62.5) (1174) (15.8) (66.9) (1112) (15. 2) (63.2) (1189)
7 14.6/20.2 25.9/100.0 1361/2053 14.2/17.0 50.8/99.0 1042/2090 13.6/16.6 52.8/99.0 918/3734
(16, 0) (68.9) (1617) (15.3) (73.5) (1551) (14.9 (73.2) (1675)
8 14.6/17.8 52.9/100,0 1673/3809 14.3/16.3 59.2/99.0 1508/4278 13.9/16.2 53.1/99.0 1601/4334
(15. 8) (75.9) (1928) (15.2) (78.0) (1937) (14.D (78.7) (2015)
9 14.7/17.7 55.6/83.6 1320/1804 14.6/16.5 53.9/87.2 1295/1783 14.1/15.8 53.9/85.3 1365/1949
(16.5) (69.2) (1575) (15.7) (70.6) (1545) (15. 1D (72.5) (1595)
10 14.7/16.9 48.2/86.9 791/2430 14.6/16.5 53.5/87.5 766/2215 13.4/16.0 48.2/82.1 426/2832
(15, 9) (72.2) (1287) (15.6) (72.5) (1288) (15.0) (70.2) (1250)
11 14,0/16.3 56.7/84.5 476/1182 14.6/16.1 53.2/85.5 515/1240 11.4/14.8 35.5/78.2 335/1243
(15.5) (72.5) (764) (15.5) (7.7 (827) (13.9 (57.8 (512)
12 14.2/16.7 66.2/90.8 352/757 13.8/15.9 64.1/91.2 401/903 10.0/13.3 7.1/52.3 115/717
(15.2) (78.9) (542) (15.0) (76.8) (605> (12. 1 (35.4) (381)
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Research on seasonal variations of the air’s main
environmental factors in the Shihua Cave, Beijing

BAN Feng-mei', CAI Bing-gui®
(1. Faculty of Environment Economics, Shanzi University of Finance& Economics, Taiyuan, Shanzi 030006, China;
2. National Research Center for Geo-analysis, Beijing, 100037, China)

Abstract: The CO, concentration in cave air is an important factor not only controlling the deposition or cor-
rosion of carbonate in caves but also affecting the stability of carbonate landscape and comfort of tourist in
show cave. The CO, concentration, temperature and relative humidity (RH) are monitored for near 4 hydro-
logic years in the Shihua Cave, Beijing. The results show that (1) cave temperature fluctuates around 15 C
and is about 1 ‘Chigher in summer, which is related to tourism activities and the seasonal variation of tem-
perature difference between inside and outside of the cave; (2) the CO. concentration of cave air increases
slowly with the air temperature until July, when it can increase quickly due to a large quantity of groundwa-
ter coming into the cave after the every strong rain. In August the highest CO; concentration of cave air can
reach 4 334 ppmv. After the rainy season, the CO, concentration of cave air also attenuates slowly with the
decreasing of the air temperature to reach minimum value (360~458 ppmv) in February. In addition, it has
two small CO; concentration peaks in May and October with the increasing in tourists. The analyzed results
indicate that high concentration CO; in soil environment dissolved in drip water makes a greater contribution
to CO; concentration in cave air during rainy period. Respiration of tourists is another contributor during the
busy traveling season. Therefore, both natural and anthropogenic factors can be considered when planning
and management is carried out for show cave.

Key words: CO; concentration; seasonal variation; tourism activity; the Shihua Cave in Beijing



