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The global carbon cycle
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(Javeoja et al., 2020)

> ESRGTRNEERRMFEERER

11



B 1 PO HETES: ][]V

a

(Javeoja et al., 2020)
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Li N, Zhou X, et al. (2021) Improving estimations of ecosystem respiration
with asymmetric daytime and nighttime temperature sensitivity and

relative humidity. Agricultural and Forest Meteorology, in revision
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. . . Vegetation MAT MAP _. Isotope
Site Latitude Longitude type ©C)  (mm) Time span disequilibrium Reference
2011-2013,
US-Hal 42.54 -72.17 DBF 6.62 1071 5-10 2%o (Wehr et al., 2016)
2015,
CN-Qia  26.74 115.06 ENF 17.1 1377  1/24-8/7, 6.375%o (Chen et al., 2019)
10/11-10/25
2015, _
Us-Tw3 3812  -12165 CRO 156 421  g/29.7/13 2.1%o (Oikawa et al. 2017)

Qianyanzhou

Twitchell Alfalfa
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NEE; ER

Air temperature; Global radiation; VPD; Relative humidity;

Wind speed; Volumetric soil water content

Eddy-covariance measurements
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Machine learning:

Artificial Neural Network (ANN);

IR =:

Air temperature;
Global radiation;
VPD;

Relative humidity;
Wind speed;

Soil water content

Random forest (RF)
=B RN
Model evaluation Hourly Daytime ER
statistics ANN RF
Testing dataset
R? 0.41 0.39
RMSE 5.81 6.10
Modeling efficiency(EF) 0.37 0.30
Mean error (E) 0.84 0.45
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e FLUXNET 2015 Dataset
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197 flux sites

b .'_v' "b

B Boreal {MAT < 2°C} ® Temperate {2°C < MAT <17°C} ™ Tropical {MAT>17°C}
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Variables Variable name Dataset _I:C; ?ﬁ;ﬁﬁg;zm?o;

RH HEXEE ERA5

Vap SCRRIKRE CRU TS v4.04

Tmin H&{UE CRU TS v4.04

Tmax HERS& CRU TS v4.04

Tair Him CRU TS v4.04

DTR HRZE CRU TS v4.04
Rg N ERA5 0.5° / monthly
Pre FE 7K CRU TS v4.04

PET BEARE CRU TS v4.04

SoilM TIEAEFNES/KE ERA5

SPEI T 2354 -
Frs EABEER CRU TS v4.04

Wet M R SE CRU TS v4.04
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Machine Learning (e.g. RF, AutoML): BrRiGuha RENESRFEITFER
(ER)yAREZ|£Tk.

#4443 H1(Theil-Sen median trend analysis and Mann-Kendall test): BEHIZ
43 #11989-20185E ERAYRT[E] T 1L #4838

Kig# (detrend) 232 : HRNERBRBMEX, FARHIMEPERFEEER
Sz L.

BEHLARM AR X 24 BRNERRITO T RERFEIRE L EZRFHY
EPSIAE
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1.0

0.8 A

0.6 -

v 0.4
B mmm DT-RH
. DT
. NT
0.0 A
n —
197 27 129 41
Global Boreal Temperate Tropical
o FEHLARM AR B4 58 1S —Upscaling
RF model_ev_aluatlon R? RMSE MAE RMSLE
statistics
Training dataset 0.713 26.462 18.528 0.401

Testing dataset 0.715 26.322 18.525 0.402




SR E SR GIFIR A mEbiR

Annual ER Spatial
Period (Pg Cyr?) patle Model Reference
resolution
(mean=+sd)
1989-2018 122.77+0.73 0.5°x0.5° DT-RH This study
1989-2018 115.51+0.31 0.5°x0.5° ELUXCOM NT Jung et al., 2020
1989-2018 116.21+0.31 0.5°x0.5° DT Jung et al., 2020
1980-2014 130.04+3.90 1.125°x1.121° BCC-CSM2-MR Wu et al., 2018
1980-2014 136.13+4.17 1.25°%0.94° CESM2 Danahasoglu et
al., 2019
1980-2014 135.05+5.25 1.25°x0.94°  CMCC-ESM2 Lovgté’zelt al.,
0 o Running and
1980-2010 131.61+2.45 0.5°x0.5 BIOME-BGC |
1080-2010  138.13+3.84 0.5°%0.5° CLM4 Oleson eval
1980-2010 103.83+2.85 0.5°%0.5° DLEM Tian et al., 2015
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