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OWeather Research and Forecasting (WRF) model: {8 A~ S Tz f&2 T\
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RESEARCH ARTICLE ~ Dynamical Downscaling of CO; in 2016 Over the
101029/ 20 MS001ETS Contiguous United States Using WRF-VPRM,
a Weather-Biosphere-Online-Coupled Model
Xiao-Ming Hu™* (), Sean Crowell® ), Qingyu Wang® ), Yao Zhang** (), Kenneth J. Davis™ (),

Ming Xue™* (), Xiangming Xiao® (), Berrien Moore®, Xiaocui Wu* (), Yonghoon Choi” (2,
and Joshua P. DiGangi’

G

Special Section:

WRF-VPRM iR, R G HIE

X 50CO-2B BRIt

b

RARGHNET
(RABIE. SBAHR)

Summary of the Configuration for WRF-VPRM Downscaling c S A N a— e
Short wave radiation Dudhia N E"’ g
Long wave radiation Rapid radiative transfer

model (RRTM)
Boundary layer YSU ason
Microphysics Morrison
Cumulus Grell-3
Land surface model NOAH -
Vertical levels 47
Horizontal resolution 12km x 12 km with 266 x pmv

) ) 398 399 400 401 402 403 404 405 406

443 g['ld lel’ltS KCO,_anthropogenlc Jul 2015
Time step 60 s N\
Meteorological initial and NCEP/DOE Reanalysis 2 (R2)

lateral boundary conditions
CO, initial and lateral
boundary conditions
Interior nudging
nudging variables

CT2017 global simulation
3° x 2° outputs

Spectral nudging

horizontal wind components,
temperature, and

geopotential height
nudging coefficient 3x10 °s
nudging height above PBL

wave number

nudging period

5 and 3 in the zonal and meridional

directions, respectively
throughout the downscaling
simulation

Hu et al., 2020, JAMES
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Ecosystem Respiration = B+ ay; X T+ ay XT? +y X EVI + ki X Weigio + ko X Wernre + ka X Wepqre X T?
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2019.08: Hu etal. JAMES) - 1R X RS VEEN, FEILERMEERNIN A
2020.03: Lietal (JGR) - ZAFEFRILMX N A ETHE

2021.03: Hu et al. (JGR) — T\ X IE IR IS #2115 Ay 2L

2021.04: Hu et al. (JGR) — CO, 5 XK 5L M EEILS 247

2021.05: Dong et al. (ACP) — A [H Z FECO2R9F{EIEIU S 247
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RESEARCH ARTICLE ~ Implementation of Improved Parameterization of

10.1020/20201D034362 Terrestrial Flux in WRF-VPRM Improves the Simulation ; I \
of Nighttime CO, Peaks and a Daytime CO, Band Ahead I
e of a Cold Front 7|: k 7|; \ I
. 1 Xiao-Ming Hu' (7, Sharon M. Gourdji’ ¥, Kenneth J. Davis** (7, Qingyu Wang®, I ﬂli —
Yao Zhang® ©, Ming Xue® ), Sha Feng’ *, Berrien Moore” (), and Sean M. R. Crowell”
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Analysis of CO; spatio-temporal variations in China
using a weather-biosphere online coupled model

inyi Dong', Man Yue'?, Yujun Jiang™*, Xiao-Ming Hu®, Qianli Ma®, Jingjiao Pu’, and Guanggiang Zhou®
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Chem. Phys., 21,7217-7233,2021 Atmospheric
i 5 217-202 .

i.org/10.5194/ 17-2021 \emistry
and Physics
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