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Comprehensive Earth Critical Zone Observation and Terrestrial Surface Flux
Monitoring Provide Strong Scientific Support for Ecological Protection and
Regional Sustainable Development on the Loess Plateau of China

Abstract

Since the foundation of Chinese Loess Plateau Research and Observation Station for Earth Critical Zone
and Terrestrial Surface Flux (CLP-CZ0), CLP-CZO0 has been committing itself to serving the frontier critical
zone science and regional or national policy needs. During the past decades, the research station has
made several important advancements, including loess stratigraphy, paleo-environment evolution,
ecosystem processes and services, soil and water conservation and policy advices for the Chinese Loess
Plateau and the Yellow River. For its excellent research and policy services, the research station has been
awarded two times of China National Natural Science Award and one time of Outstanding Scientific and
Technological Achievement Award of the Chinese Academy of Sciences. Up to now, the research station
has published more than 300 peer-reviewed high quality papers. The significant science and policy
advisory achievements include: (1) high quality and comprehensive loess and paleo-monsoon research,
which has uncovered the internal relationships between loess-paleosol stratigraphy and paleo-climate
and paleo-environment evolution and built the original theory of Paleo-monsoon Controlled Environment
Evolution, and which has made the Chinese Quaternary paleo-climate research leading the world; (2)
systematic research of land use patterns, ecosystem processes and services of the Chinese Loess
Plateau, which has uncovered the interactive mechanisms of land use patterns and ecosystem processes
and services in the area and put forward the parameter system and framework of the critical zone
classification of the Chinese Loess Plateau for sustainable development; (3) systematic research of
multiscale soil and water processes and conservation and its responses to large vegetation and
engineering rehabilitation measures on the Chinese Loess Plateau, which has uncovered the complex
relationships between soil moisture and regional climate, soil and vegetation and quantitatively evaluated
the environment benefits and tradeoffs of large vegetation and engineering rehabilitation measures; (4)
continuously providing advisory reports to the central government, the state council, state leaders and
local government departments, which has provided strong science support for the decision-makers for
the ecological rehabilitation and sustainable economic and social development of the Chinese loess
Plateau and the Yellow River.
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Comprehensive Earth Critical Zone Observation and Terrestrial Surface
Flux Monitoring Provide Strong Scientific Support for Ecological Protection
and Regional Sustainable Development on the Loess Plateau of China

JIN Zhao' WANG Yungiang' GAO Guangyao® QIANG Xiaoke' CAI Qiufang' LIU Yu'
SUN Youbin' LU Yihe’ FU Bojie’ AN Zhisheng'
(1 Institute of Earth Environment, Chinese Academy of Sciences, Xi’an 710016, China;
2 Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China )

Abstract  Since the foundation of Chinese Loess Plateau Research and Observation Station for Earth Critical Zone and Terrestrial
Surface Flux (CLP-CZO), CLP-CZO has been committing itself to serving the frontier critical zone science and regional or national
policy needs. During the past decades, the research station has made several important advancements, including loess stratigraphy,
paleo-environment evolution, ecosystem processes and services, soil and water conservation and policy advices for the Chinese
Loess Plateau and the Yellow River. For its excellent research and policy services, the research station has been awarded two times of
China National Natural Science Award and one time of Outstanding Scientific and Technological Achievement Award of the Chinese
Academy of Sciences. Up to now, the research station has published more than 300 peer-reviewed high quality papers. The significant
science and policy advisory achievements include: (1) high quality and comprehensive loess and paleo-monsoon research, which has
uncovered the internal relationships between loess-paleosol stratigraphy and paleo-climate and paleo-environment evolution and built
the original theory of Paleo-monsoon Controlled Environment Evolution, and which has made the Chinese Quaternary paleo-climate
research leading the world; (2) systematic research of land use patterns, ecosystem processes and services of the Chinese Loess Plateau,
which has uncovered the interactive mechanisms of land use patterns and ecosystem processes and services in the area and put forward
the parameter system and framework of the critical zone classification of the Chinese Loess Plateau for sustainable development;
(3) systematic research of multiscale soil and water processes and conservation and its responses to large vegetation and engineering
rehabilitation measures on the Chinese Loess Plateau, which has uncovered the complex relationships between soil moisture and
regional climate, soil and vegetation and quantitatively evaluated the environment benefits and tradeoffs of large vegetation and
engineering rehabilitation measures; (4) continuously providing advisory reports to the central government, the state council, state
leaders and local government departments, which has provided strong science support for the decision-makers for the ecological
rehabilitation and sustainable economic and social development of the Chinese loess Plateau and the Yellow River.

Keywords loess deposits, climate and environment evolution, ecological processes, soil and water conservation, human-land

relationships, ecosystem service, policy advice, comprehensive observation and research
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JIN Zhao Deputy Director of the Chinese Loess Plateau Research and Observation Station for Earth Critical Zone and Terrestrial
Surface Flux (CLP-CZO), Professor of the Institute of Earth Environment, Chinese Academy of Sciences (CAS). He was selected as the
member of the Youth Innovation Promotion Association of CAS in 2014 and honored the Outstanding Contribution Award for the Earth
Science Forum of Chinese Young Scientist in 2019. In past decade, Prof. Jin devoted to the research of vegetation rehabilitation and
civil engineering measures for soil and water conservation and its eco-environmental effects on the Chinese Loess Plateau. He has made
innovative research in the paired watersheds observation of afforestation vs natural regrowth of grasses, valley reshaping and damming
vs natural landforms. He published more than 40 papers in peer-reviewed journals and received many funding from National Natural

Science Foundation of China, Ministry of Science and Technology of China, and CAS. E-mail: jinzhao@jieecas.cn
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