® BT 5.

Bulletin of Chinese Academy of Sciences Tl

Volume 32 | Issue 10 Article 15

October 2017

Support Geoscience Research, Environmental Management, and
Engineering Construction with Investigation and Monitoring on
Permafrost in the Qinghai-Tibet Plateau, China

Zhao Lin
The Cryosphere Research Station on Qinghai-Xizang Plateau, Northwest Institute of Eco-Environment and
Resources, Chinese Academy of Sciences, Golmud 816000, China

See next page for additional authors

Recommended Citation

Lin, Zhao; Tonghua, Wu; Changwei, Xie; Ren, Li; Xiaodong, Wu; Jimin, Yao; Guangyang, Yue; and Yao, Xiao (2017) "Support Geoscience Research,
Environmental Management, and Engineering Construction with Investigation and Monitoring on Permafrost in the Qinghai-Tibet Plateau, China,'
Bulletin of Chinese Academy of Sciences (Chinese Version): Vol. 32 : Iss. 10, Article 15.

DOI: https://doi.org/10.16418/j.issn.1000-3045.2017.10.015

Available at: https://bulletinofcas.researchcommons.org/journal/vol32/iss10/15

This Article is brought to you for free and open access by Bulletin of Chinese Academy of Sciences (Chinese
Version). It has been accepted for inclusion in Bulletin of Chinese Academy of Sciences (Chinese Version) by an
authorized editor of Bulletin of Chinese Academy of Sciences (Chinese Version). For more information, please

contact Icyang@cashg.ac.cn, yjwen@cashg.ac.cn.


https://bulletinofcas.researchcommons.org/journal/
https://bulletinofcas.researchcommons.org/journal/
https://bulletinofcas.researchcommons.org/journal/vol32
https://bulletinofcas.researchcommons.org/journal/vol32/iss10
https://bulletinofcas.researchcommons.org/journal/vol32/iss10/15
https://doi.org/10.16418/j.issn.1000-3045.2017.10.015
https://bulletinofcas.researchcommons.org/journal/vol32/iss10/15?utm_source=bulletinofcas.researchcommons.org%2Fjournal%2Fvol32%2Fiss10%2F15&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:lcyang@cashq.ac.cn,%20yjwen@cashq.ac.cn

Support Geoscience Research, Environmental Management, and Engineering
Construction with Investigation and Monitoring on Permafrost in the Qinghai-
Tibet Plateau, China

Abstract

Due to the climate warming and the implementation of China's western development strategy, the
variation in permafrost has increasingly and significantly influenced the ecology, hydrology, climate, and
engineering construction on the Qinghai-Tibet Plateau (QTP) during the past decades. Long-term in- situ
monitoring and large-scale field investigation on permafrost have become a major demand for addressing
key scientific and engineering issues in the cryosphere, ecology, hydrology, climate, and engineering
construction in cold regions. Since the Cryosphere Research Station on Qinghai-Xizang Plateau of
Chinese Academy of Sciences was established in 1987, we have conducted long-term continuous
monitoring and large-scale field investigations on permafrost of the QTP, and thus synthetically studied
the mechanisms of the change in hydrothermal conditions of permafrost and their simulations and
ecological effects. Under the support of major programs funded by the Ministry of Science and
Technology, the National Natural Science Foundation of China, and Chinese Academy of Sciences, we
carried out many international cooperations actively and standardized the approaches of in- situ
monitoring and field investigation on permafrost, and thus established the monitoring network of
permafrost which is in the leading position around the world. We also quantitatively studied the spatial
distribution, ground temperatures, thickness, and ground ice of permafrost on the QTP. By comparing the
multi-source dataset and multi-models, we released the spatial grid dataset of ground temperatures,
thickness, and ground ice of permafrost on the QTP with a spatial resolution of 1 kmx1 km. Furthermore,
based on the long-term monitoring dataset, we developed and improved the one-dimensional model of
heat conduction and land-surface-process model for applying to the Tibetan permafrost, and thereby
quantitatively estimated the variation of permafrost and its physical mechanisms on the QTP during the
last three decades. Those results not only provide a basic-data support for the construction of the
Qinghai-Tibet Railway, the environmental protection of the Three-River Source national park, and the
regional simulation of climate but also promote decision-making services for national demands and
major scientific programs. Moreover, the spatial distributions of vegetation types, soil types, and soil
organic carbon and nitrogen in the permafrost regions of the QTP also fill the gaps in those aspects and
provide the basic-data support for the global research programs of the future Earth and the development
of the Earth system models.
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Support Geoscience Research, Environmental Management, and
Engineering Construction with Investigation and Monitoring on

Permafrost in the Qinghai-Tibet Plateau, China

Zhao Lin  Wu Tonghua Xie Changwei LiRen Wu Xiaodong Yao Jimin Yue Guangyang Xiao Yao
( The Cryosphere Research Station on Qinghai-Xizang Plateau, Northwest Institute of Eco-Environment and Resources,
Chinese Academy of Sciences, Golmud 816000, China )
Abstract Due to the climate warming and the implementation of China’s western development strategy, the variation in permafrost has
increasingly and significantly influenced the ecology, hydrology, climate, and engineering construction on the Qinghai-Tibet Plateau
(QTP) during the past decades. Long-term in-situ monitoring and large-scale field investigation on permafrost have become a major
demand for addressing key scientific and engineering issues in the cryosphere, ecology, hydrology, climate, and engineering construction
in cold regions. Since the Cryosphere Research Station on Qinghai-Xizang Plateau of Chinese Academy of Sciences was established
in 1987, we have conducted long-term continuous monitoring and large-scale field investigations on permafrost of the QTP, and thus
synthetically studied the mechanisms of the change in hydrothermal conditions of permafrost and their simulations and ecological effects.
Under the support of major programs funded by the Ministry of Science and Technology, the National Natural Science Foundation of
China, and Chinese Academy of Sciences, we carried out many international cooperations actively and standardized the approaches
of in-situ monitoring and field investigation on permafrost, and thus established the monitoring network of permafrost which is in the

leading position around the world. We also quantitatively studied the spatial distribution, ground temperatures, thickness, and ground

® ¥O45iz 1167



_ RERS RSN IS

ice of permafrost on the QTP. By comparing the multi-source dataset and multi-models, we released the spatial grid dataset of ground
temperatures, thickness, and ground ice of permafrost on the QTP with a spatial resolution of 1kmx1 km. Furthermore, based on the
long-term monitoring dataset, we developed and improved the one-dimensional model of heat conduction and land-surface-process model
for applying to the Tibetan permafrost, and thereby quantitatively estimated the variation of permafrost and its physical mechanisms
on the QTP during the last three decades. Those results not only provide a basic-data support for the construction of the Qinghai-Tibet
Railway, the environmental protection of the Three-River Source national park, and the regional simulation of climate but also promote
decision-making services for national demands and major scientific programs. Moreover, the spatial distributions of vegetation types,
soil types, and soil organic carbon and nitrogen in the permafrost regions of the QTP also fill the gaps in those aspects and provide the
basic-data support for the global research programs of the future Earth and the development of the Earth system models.

Keywords Qinghai-Tibet Plateau (QTP), permafrost, investigation, monitoring, ground ice, carbon cycle
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