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Figure 3 Wind regimes and their relationships to net ecosystem exchange (NEE)
(a) =HALERETRE; EEETRAZAZGRE (AN EBABAE, SHRXF) ; (b) =HFHEAE ) 5
NEE # % #; T2 Fo T3 7T XA LEHREFAE (NEE [ u* Ao mdgho, BEEAREE —HLXER) , TI BAFAR (K
BRBIE, T ML KT @A R® L)
(a) Wind direction above and below forest canopy around the three towers (decoupling); (b) Relationships between friction velocity (z*) and

NEE; NEE becomes insensitive to atmospheric turbulence at certain thresholds of »* for T2 and T3, but the simliar threshold was not found
for T1 (unpublished data)
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Functions and Applications of Multi-tower Platform of
Qingyuan Forest Ecosystem Research Station of

Chinese Academy of Sciences (Qingyuan Ker Towers)

ZHU Jiaojun'>"  GAO Tian">® YU Lizhong"*® YU Fengyuan"’ YANG Kai'>® LU Deliang"™® YAN Qiaoling"*’
SUN Yirong"** LIU Lifang"* XU Shuang"* ZHANG Jinxin** ZHENG Xiao"> SONG Lining"** ZHOU Xinhua™*
(1 Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China;
2 Qingyuan Forest CERN, Chinese Academy of Sciences, Shenyang 110016, China;
3 CAS-CSI Joint Laboratory of Research and Development for Monitoring Forest Fluxes of
Trace Gases and Isotope Elements, Shenyang 110016, China;
4 Campbell Scientific Inc., Logan, UT 84321, USA )

Abstract  The structure regulation and function optimizations of forest-ecosystems are fundamental and significant topics on
ecology & management of forests. However, due to the limitations in theories and technologies to describe the three-dimensional
forest structure for complex terrain and to precisely evaluate the structure-associated functions, these topics have been challenged
by the complications in canopy structure and the urgencies in various societal demands towards forest ecosystem services. To face
against the challenge, Chinese Academy of Sciences (CAS) funded the “Multi-tower Platform for Monitoring the Structure and
Function of Temperate Secondary Forest Ecosystems” (Qingyuan Ker Towers) as a corner-stone research infrastructure project for
the field station network. Ker Towers were completed in 2019 by Qingyuan Forest CERN (Chinese Ecosystem Research Network)
inside a distinctively-bounded and monitored-outlet watershed. The three towers, hydrology station networks, and forest plot arrays
uniquely formed the Ker Towers research facilities as a synthesized platform. This platform was integrated with the light detection
and ranging scanners for acquisition of holographic information on forest canopy structure, the advanced eddy covariance flux
systems for the measurements of CO,/H,0, trace gases, and energy fluxes between the watershed forest systems and the atmosphere,
and the hydrology station networks for observations of ground/underground water flows. All real-time data from the platform are
streamed into a live data center. The platform including remote sensing technology, eddy covariance, biometry (or inventory),
forest informatics and collaborative and interdisciplinary team prominently builds up multiple approaches and essential elements
at different scales to fulfill comprehensive projects in response to national needs and international concerns as well. The Ker
Towers team mainly focuses on the four tasks: (1) explore forest ecological principles for a new vision of holographic information
in describing forest three-dimensional structure; (2) innovate theories and techniques to measure the fluxes of CO,/H,0O/NO, and the
other trace gases over complex forest terrains; (3) understand the response of carbon and nitrogen cycles in forest ecosystems to global
change; and (4) demonstrate the hydrologic processes in forest ecosystems and its regulating mechanism. The four above tasks aim
to provide fundamental data and theoretical support to to optimize and sustain forest functions through forest structure management.
The ultimate objective of the platform is to deliver solutions for regional and national forests to offer broad and sustainable benefits to
human society.

Keywords multi-tower, temperate forest, secondary forest ecosystem, LiDAR, 3-dementional canopy structure, eddy covariance,

carbon-nitrogen-water coupling cycles, global change, collaborative observation
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