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Global Change Biology (2013) 19, 798-810, doi: 10.1111/gcb.12079

Spatial patterns and climate drivers of carbon fluxes in

terrestrial ecosystems of China

GUI-RUI YU*, XIAN-JIN ZHU*T, YU-LING FU*, HONG-LIN HE*, QIU-FENG WANG*,
XUE-FA WEN*, XUAN-RAN LI*f, LEI-MING ZHANG*, LI ZHANG*, WEN S5U¥,
SHENG-GONG LI*, XIAO-MIN SUN*, YI-PING ZHANG, JUN-HUI ZHANGS§, JUN-HUA
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Contents lists available at ScienceDirect

Science o
Total Environment

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenv

Effects of ecosystem types on the spatial variations in annual gross primary ()
productivity over terrestrial ecosystems of China |

Xian-Jin Zhu? Fu-Yao Qu?, Ren-Xue Fan? Zhi Chen ™, Qiu-Feng Wang ®**  Gui-Rui Yu™"*

? College of Agronomy, Shenyang Agricultural University, Shenyang 110866, China
b Synthesis Research Center of Chinese Ecosystem Research Network, Key Laboratory of Ecosystem Network Observation and Modeling, Institute of Geographic Sciences and Natural Resources Research, Chinese
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Stepwise analysis of deriving factors dominating the spatial variations in annual gross productivity (AGPP) in different eco

Ecosystem Regression equation Statistics of Regression
type

Ype n R2
Forest Y = 26.69MAT + 0.33MAP + 150.19LAI + 458.37 34 0.64
Grassland Y = 0.39MAP + 364.66LAI + 81.42 45 0.49
Wetland Y = 29.86MAT + 1090.91LAI-311.70MLAI + 665.41 25 0.66
Cropland Y = 95.91MAT + 261.28MLAI-416.75 24 0.53
All Y = 41 48MAT + 0.36MAP + 143.93MLAI + 107.16 128 0.65

(Zhu et al, 2022, STOTEN)
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Global and Planetary Change 118 (2014 52-61

Contents lists available at ScienceDirect

Global and Planetary Change

journal homepage: www.elsevier.com/locate/gloplacha

Geographical statistical assessments of carbon fluxes in terrestrial @Cmmrk
ecosystems of China: Results from upscaling network observations

Xian-Jin Zhu *?, Gui-Rui Yu **, Hong-Lin He %, Qiu-Feng Wang %, Zhi Chen *®, Yan-Ni Gao *®, Yi-Ping Zhang¥¢,
Jun-Hui Zhang 4 Jun-Hua Yan ¢, Hui-Min Wang ¢, Guang-Sheng Zhou g Bing-Rui Jia f Wen-Hua Xiang 2,

Cflux = min{f(MAT), f(MAP)} (1)
Cflux = A+ B x MAT + C x MAP (2)
Cflux = A + B x MAT + C x MAP + D x MAT x MAP (3)

Mean((1),(2),(3)) (4)
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Science of the Total Environment 857 (2023) 159390

Contents lists available at ScienceDirect

Science o=
Total Environment

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenv

Mapping Chinese annual gross primary productivity with eddy covariance [ R |
measurements and machine learning |l

Xian-Jin Zhu »*°, Gui-Rui Yu ™“*, Zhi Chen ”¢, Wei-Kang Zhang Lang Han ¢, Qiu-Feng Wang ™ bek Shi-Ping Chen %,
Shao-Min Liu* Hu1 Min Wang Jun—Hua Yan &, Jun-Lei Tan , Fa-Wei Zhang Feng-Hua Zhao Ymg -Nian Li’,
Yi-Ping ZhangJ, Pei-Li Shi ", Jiao-Jun Zhu® Jla—Bmg wu® Zhong Hui Zhao', Yan-Bin Hao ™, Li-Qing Sha’,
Yu-Cui Zhang Shi-Cheng Jlang Feng-Xue Gu P, Zhi- Xlang Wu 9, Yang- Jlan Zhang "¢, Li Zhou , Ya-Kun Tang ,
Bing-Rui Jia ¢, Yu-Qiang Li ", Qing-Hai Song’, Gang Dong ', Yan-Hong Gao ", Zheng-De Jlang Dan Sun¥,
Jian-Lin Wang " Qi-Hua He ", Xin-Hu Li ¥, Fei Wang *, Wen-Xue Wei ”, Zheng—MlaO Deng”, Xiang-Xiang Hao ‘
Yan Li ¥, Xiao-Li Liu *, Xi-Feng Zhang *, Zhi-Lin Zhu "¢
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Low frequency contribution Original data | |- Original data analysis
1. Ogive function collection 2. Turbulence spectrum
i (10 Hz) analysis and correction

2.(ensemble) block time average 3. Stationarity test

4. Variance similarity test

5. Nighttime flux correction

6. Energy balance closure
assessment

7. Footprint evaluation

'WPL correction

HH S R S S

Routine meteorological Flux calculation
measurement Determining average period [€———1 Tilt correction
(30 min 1. Double rotation (DR) Legend
2. Triple rotation (TR) Flux sites
Storage correction 3. Planner fit (PF) o Forest % Grassland
. A Wetland ¥ Cropland
Altitude (m.a.s.l)
Missing data interpolation Error analysis &h
1. Mean diurnal variance Ecosystem carbon budget < 1. Random error - Hligh = 6457
2. Nonlinear regression Hourly, daily, monthly, - 2 —T
3. Look-up table ool 2. Wholly systematic error Low : -152
4. Artificial neural network " .
3. Selectively systematic error|

Identification of studies via references Identification via public sharing data »y », l—l “
Resormy e | ) X Xj.x | = ’
COONCs lrom. Records removed for: Site-year AGPP from:

Core collection of Web of

Identification

i Science (n=794) | Modelling works (n=550) FLUXNET(n=31)
CNKI (n=1085)* ChinaFLUX (n=82) / R R ~
) 3 »,
i i | 187 166/ vk f872- Nk p AR A L)
ﬁ Records screened: Records excluded for: » W)
Records (n=1329) Lake or sea(n = 54)
ﬁ E“ ‘ Records not retrieved for: /né %
§ Records sought for retrieval: Turbulence fluxes (n = 148) -
= cords (n=12 = Site-year AGPP (n=
7 Records (n=1275) Energy fluxes (n =475) 4
m ‘ Other mass fluxes (n = 75) > El E / 1 6 6
A [ 3 ) ’
N Records assessed for eligibility: | Records excluded for:
w, £
ﬁ Records (n=577) No annual values (n = 440)
BN 2
* AN B4 R I AGPPELTE
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E Site-year AGPP (n=427)

(Zhu, Yu, et al. 2023, STOTEN)
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Annual gross primary productivity (AGPP) mapping schemes used in this study.

Scheme category Scheme ID  Mapping tool Dependent variable Independent variables” Scheme objective

I I1 Multiple linear regressions AGPP MAT, MAP, PAR, PET, VPD, CO2, SWC, SOC, STN, LAL MLAI Mapping tool selection
12 Partial least square regressions
I3 BP artificial neural network FEIE
14 Support vector machine
I5 Random forest regression tree A
16 Boosted regression tree Q%gﬁ =

II 111 The optimal tool of category I~ AGPP MAT, MAP, PAR Variable combination selection
12 MAT, MAP, PAR, PET, VPD, CO2
113 MAT, MAP, PAR, PET, VPD, CO2, SWC, SOC, STN
114 MAT, MAP, PAR, PET, VPD, CO2, SWC, SOC, STN, LAL MLAI j%

I 111 The optimal tool of category I~ AGPP The optimal independent variables of category 11 Mapping approach selection
I112 PAGPP
113 LUE
1114 PLUE

| BEERERIS
YR MRE=7:3, EF 100X

(Zhu, Yu, et al. 2023, STOTEN)
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