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Abstract: The Hariti Statue in Fowan of the Beishan Rock Carvings at Dazu has a very high cultural, historical

and artistic value, however its weathering is serious, and the statue of the long-term preservation is facing a
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serious challenge. In order to study the weathering mechanism of the Hariti Statue, this paper made a detailed
investigation on the diseases of statues. The samples of weathered dust were collected from the surface of the
rock mass of the Hariti Statue for X-ray diffraction (XRD) and ion chromatography (IC) analysis, which tested
the mineral composition and the content and composition of the soluble salts. The meteorological parameters
such as air temperature, relative humidity, rainfall and the concentration of atmospheric pollutants such as sulfur
dioxide (SO,), nitrogen dioxide (NO,), 2.5-micrometer Particulate Matter (PM,;), inhalable particles (PM,,) in
the study area were monitored for a long time by the integrated meteorological and air quality monitoring station.
The results of disease investigation showed that dust and chalking flaking were the most important diseases to
the stone and painting of the statue. XRD test showed that the mineral composition was dominated by quartz,
plagioclase feldspar and gypsum. These mineral components have a large degree of weathering, and some
components such as gypsum are susceptible to the decomposition under chemical weathering by various acids.
IC analysis showed high content of sulfate ion (SO,*”), nitrate Ion (NO*") and chloride ion (C17), whose acidic
corrosion and salinization accelerate the weathering and disintegration of the artifactual minerals. The results of
environmental monitoring showed that the area was in the high humidity range of 70%-80%. The air
temperature fluctuates greatly depending on the season, and the maximum temperature in the area of the statue
is over 40 ‘C in summer. The hot and humid environment is apt to induce the weathering of rock cultural
heritage, and when the temperature fluctuation is accompanied by the change of humidity, the risk of
weathering would be increased. The air pollution in the statue area is serious, among which atmospheric
particulate matters are the most important pollution factors. The chemicals in particulate matter along with
acidic gaseous pollutants such as SO, and NO, will catalyze the erosion of minerals on rock surfaces.

Keywords: Dazu rock carvings; hot and humid regions; stone cultural heritage ; weathering; environmental factors
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Fig. 1 The geolocation map of the study object
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Fig.4 The pathology diagram of Hariti Statue
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Table2 The mineral content of dust sample of Hariti Statue
[T Re TR — RALFREE W,
Faps FHEA el N aE Ji A g n Ty Uy

1 54.5 21.8 3.3 13.3 1.3 3.7 2.1 0.02

2 54.7 20.5 1.9 8.7 5.3 4.3 4.6 0.10

3 57.0 15.0 2.9 15.3 1.6 6.3 1.9 0.03

4 57.2 18.9 3.5 8.3 5.7 4.6 1.8 0.10

5 4.7 11.7 1.4 17.5 1.5 8.0 5.2 0.03

6 58.5 22.5 1.5 4.8 6.5 4.5 1.7 0.11

7 62.7 17.2 1.9 3.2 3.6 5.7 5.7 0.05
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Table4 The percentage ion mass content of the dust sample of Hariti Statue
BT A E S %
FE i 4 — — R n n o - ME TSR/ %
Cl NO, SO, Na K Mg Ca
1 0.04 0.11 10. 95 0.02 0.01 0.03 4.60 15.76
2 0.08 0.22 14.12 0.02 0.02 0.04 5.82 20. 33
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7 0.01 0.04 4.40 0.02 0.01 0.02 1.94 6. 44
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BT S s R e R A B A RE LR AR AR AR
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HYR AR — P R H R EN O H W
AL SR BRI Y A4 28 T AR SR ML B A A L 56
TE K ARG Y 4 19 W 0 0 B 45

®5 ASERMRBREEHEST

Table5 Annual average statistics of atmospheric pollutant

concentrations
i SO,/ NO,/ PM, ./ PM,,/
(mg/m?) (mg/m?*) (mg/m?*) (mg/m?®)
2019 0.011 0.010 0.187 0. 696
2020 0.012 0.013 0.454 0. 895
2021 0.013 0.011 0.477 1.137

6 WHFTEHZARITEGRFBERITLL
Fig. 6 Comparison of the preservation of the Wet Nurse

Statue on the left wall of the shrine of Hariti Statue
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