
Geophysical Research Abstracts
Vol. 17, EGU2015-6759-10, 2015
EGU General Assembly 2015
© Author(s) 2015. CC Attribution 3.0 License.

Reresentation of the interannual variability of equatorial Pacific air-sea
CO2 flux in the lasted earth system models
Fang Dong (1,2), Yangchun Li (3), Bin Wang (1,4), Wenyu Huang (1), and Yanyan Shi (1)
(1) Ministry of Education Key Laboratory for Earth System Modeling, and Center for Earth System Science,Tsinghua
University, Beijing, China (zaochendeqiutian@126.com), (2) School of environment, Tsinghua University, Beijing, China, (3)
State Key laboratory of Atmospheric Boundary Layer Physics and Atmospheric Chemistry, Institute of Atmospheric Physics,
Chinese Academy of Sciences, Beijing; China, (4) State Key Laboratory of Numerical Modeling for Atmospheric Sciences
and Geophysical Fluid Dynamics, Institute of Atmospheric Physics, Chinese Academy of Science, Beijing, China

We analyze the interannual variability of the air-sea CO2 flux over the equatorial Pacific in the latest earth
system models (ESMs; we choose 16 models with enough outputs of variables closely associated with the air-sea
CO2 flux variation for analyzing). Our results show that, about half of the models analyzed here have weaker
interannual variability of the air-sea CO2 flux over the equatorial Pacific compared with the previous observational
results, although the 16 models are capable to illustrate the spatial distribution character of the air-sea CO2 flux
over the equatorial Pacific. For the possible reason for the weak interannual variation of the air-sea CO2 flux over
the equatorial Pacific in the models, we first examine the ENSO mode of the equatorial Pacific air-sea CO2 flux,
with the considering of that the equatorial Pacific air-sea CO2 flux variation is dominated by El Niño events.
Then we briefly analyze the variables which jointly influence the air-sea CO2 flux interannual variability (such
as, sea surface temperature (SST) , dissolved inorganic carbon (DIC) in the surface ocean, upward ocean mass
transport (WMO), and net primary productivity of carbon by phytoplankton (NPP)). Nine of the 16 models are
capable to represent the ENSO mode of the air-sea CO2 flux over the equatorial Pacific, the other seven of them
are incapable to represent this important character. Incapacity of representing the ENSO mode of the air-sea CO2

flux in some models implies the limitation in depicting the response of air-sea CO2 flux to the El Niño events
over the equatorial Pacific, which contributes to weak interannual variability of air-sea CO2 flux to some extent.
The variations of DIC, NPP and WMO have large divergences in the 16 models over the central-eastern equatorial
Pacific. Improvement of the depiction of physical and biological fields are important for accurate interannual
variation of the equatorial air-sea CO2 flux.


