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Monitoring and assessment of the microclimate of Fengxian Temple in

Longmen Grottoes based on time series analysis
LIU Yikun',GAO Dongliang’,MA Chaolong®,FAN Zilong®,LI Xinjian’,PENG Jinye’

(1. School of Archacology and Museology, Peking University, Beijing 100871, China;
2. Longmen Grottoes Academy, Luoyang 471023, China;
3. School of Information Science and Technology, Northwest University, Xi“an 710127, China)
Abstract: The safety of the Longmen Grottoes Fengxian Temple is highly correlated with its ambient microcli-
mate. A wireless sensor network was used to monitor and collect data in real time on various environmental
factors in front of Fengxian Temple, and the preservation conditions were evaluated through time series analy—
sis. Analysis shows that the structure of the Fengxian Temple serves both to store water vapor and to retain
heat, making the relative humidity level in front of the temple similar to the outside. The short-term fluctua—

tions of the thermal-humidity environment are not effectively relieved, indicating that the air exchange between

W FE B #3: 20210906

EETR: ol 140 A SCast ™ e I v ok & g et B ( Scy PR ek [201211210 5) 5 722738 BB 5 S0 Ak
TS % BT H (2019219614SYS011CG033) 5 Bk i 48 Rl 3-8 21 05,35 H ( 2021ZDLGY15-06)

E—1EE XA, 5 BT A NSO R HORBIESR , E-mail: 409947614@ qq. como



<788+ PIJLR AR (A RBAR)

#51%

inside and outside is frequent. Because of the different orientation of the stone carvings, their preservation con—

dition varies: The Locana Buddha is more prone to contaminant deposits, the north wall monument is more

prone to condensation and they both face a high risk of weathering caused by thermal stress. The structure of

the Fengxian Temple reduces the wind speed, contributing to mitigating the weathering caused by wind. CO,

concentration is mainly influenced by the transpiration of plants at night, with less influence from visitors. This

study digs the in-depth environmental information of Fengxian Temple and provides a scientific basis for its fur—

ther preventive conservation.

Key words: Fengxian Temple; microclimate; real-time monitoring; time series analysis
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Tab.1 Monitoring items and parameters

W Y2 I S5 A ARG SRAFENRI R /min RBCHE B
B8 b 5y A.B 0.1%C 30 17 520
PREEAR X8 B A.B 0.1% 30 17 520
IR D.E 0.1C 30 17 520
Rk T A A 0.1 mm 60 8 760
JALIA] AC TR 1°/ 540 36° 30 17 520
R A.C 0.1 m/s 30 17 520
CO, B F 1 ppm 10 52 560
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Fig.3 Layout of the monitoring sensors
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