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Fig. 1  Effects of different recovery ways on soil physical

properties in earthquake destroyed area
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Tab.2 The weighted mean effect sizes and the change
rates of soil physical properties in earthquake destroyed

area recovered by different ways
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Fig.2 Compared with natural recovery, the weighted mean
effect sizes of soil physical properties in earthquake

destroyed area by artificial restoration
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Fig.3 Effects of different recovery ways on soil chemical properties in earthquake destroyed area
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Fig.4 Compared with natural recovery, the weighted
mean effect sizes of soil chemical properties in earthquake

destroyed area by artificial restoration
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Meta-analysis of Soil Physical and Chemical Properties in
Earthquake Destroyed Area Recovered by Different Ways

DUAN Chensong'*, HAN Yan', ZHANG Yuanbin'"

(1. Institute of Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041, China;
2. University of Chinese Academy of Science, Beijing 100049, China)

Abstract: Geological hazards such as landslide, collapse and debris flow induced by earthquake not only seriously
damage soil physical structure, but also affect the quality of soil. Further, it causes a series of ecological problems.
Artificial restoration or natural recovery is usually used in earthquake destroyed area. So far, there are some
individual cases studied the soil recovery effect in earthquake destroyed areas, but few articles have reported on its
integrated analysis. In this paper, meta-analysis was used to comprehensively analyze the soil physical and
chemical properties of earthquake destroyed areas under different recovery modes. A total of 19 published reports
were screened and 434 observations were obtained through the Chinese and English database, with the subjects of
earthquake or landslide and soil as the retrieval period from 1990 —2018. The results showed that: (1) compared
with the nearby undestroyed areas, in the earthquake destroyed areas undergoing artificial restoration, soil silt
content and porosity decreased significantly, while soil clay content, sand content and bulk density did not change
significantly. And undergoing natural recovery, soil clay content and porosity decreased significantly, while soil
sand content increased significantly. (2) Compared with the earthquake destroyed sites undergoing natural
recovery, soil porosity decreased significantly by artificial restoration. There were no significant differences in soil
clay content, silt content, sand content and bulk density induced by the two different recovery modes. (3)
Compared with the nearby undestroyed areas, soil pH value increased significantly in the earthquake destroyed

areas, while the content of soil organic matter, total nitrogen, total phosphorus, alkaline nitrogen, available
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phosphorus and available potassium decreased significantly. (4) There were no significant differences in the soil
pH value, cation exchange capacity, soil organic matter, total nitrogen, total phosphorus, total potassium, alkaline
nitrogen, available phosphorus and available potassium contents between artificial restoration and natural recovery.
Within 10 years, the recovery ways have no significant effects on soil properties in earthquake destroyed areas
except on soil porosity. With the progress of recovery time, the recovery ways effects after the earthquake on soil

properties needs to be further studied.

Key words: Meta-analysis; soil physical and chemical properties; artificial restoration; natural recovery;

earthquake destroyed area
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