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Retrieval of Cosmic—Ray—based Soil Moisture over a Typical
Karst Watershed

Peng Shuyan, Zhao LLong, L.i Tingting, Han Xujun, Ma Mingguo,
Yang Shuai, Yang Yuecheng

(Chongqing Jinfo Mountain Karst Ecosystem National Observation and Research Station ,School of
Geographical Sciences, Southwest University, Chongqing 400715, China)

Abstract: The cosmic-ray is a non—destructive method of measuring soil moisture at the 100-meter scale. Using
multi—layer observations from a dense monitoring network, this study explores the retrieval of soil water content
through fast neutron time series obtained from COsmic-ray Soil Moisture Observing System (COSMOS) in a
typical Karst watershed in Qingmuguan, Chongqing. Some specific treatments/investigations are conducted to-
ward improving the overall retrieving accuracy, including D using Savitzky—-Golay filter to smooth the fast neu-
tron time series; @ analyzing the role of vegetation water content, and 3 comparing different data screening
schemes during the calibration and verification phrases. Results suggest that the vegetation water content has
negligible impacts on the COSMOS retrieving in this specific area, and the calibration by considering longer and
different soil moisture records delivers the best agreement with the ground truth. Finally, the calibrated algo-
rithm was applied to the whole COSMOS measuring period to produce a complete soil moisture record, which
is further indirectly verified with neighboring soil moisture and precipitation observations, and help reveal the
seasonal soil water content variations. In general, the proposed COSMOS soil moisture retrieval algorithm
shows robust applicability and is expected to support regional scale of long—term soil moisture monitoring and
hydrometeorological studies in this region.

Key words: COSMOS;Soil moisture ; Retrieval algorithm; Vegetation water content; Savitzky—Golay filter



