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Interannually varying salinity effects on ENSO in the tropical

pacific:a diagnostic analysis from Argo

Fei ZHENG', Rong-Hua ZHANG®
(1. International Center for Climate and Environment Science (ICCES), Institute
of Atmospheric Physics, Chinese Academy of Sciences, Beijing, 100029, China
2. Key Laboratory of Ocean Circulation and Waves, Institute of Oceanology,
Chinese Academy of Sciences, Qingdao, 266071, China)

In this paper, three-dimensional temperature and salinity fields from Argo profiles are
used to diagnose the interannual variations of some related upper oceanic fields in the tropical
Pacific, with a focus on interannually varying salinity effects on the El Nifio-Southern Oscillation
(ENSO) events. It is clearly demonstrated that the salinity field plays a significantly large role
in modulating the density and mixed layer (ML) over the western-central tropical Pacific. In
particular, the contribution of interannually varying salinity to the interannual variations in density,
ML, and stratification is surprisingly larger than that of interannually varying temperature. Over the
entire region west of the dateline, the salinity effects are not limited to the surface but are clearly
seen below the ML as represented in density and stratification fields. Furthermore, the mechanism
for how the anomalous salinity field is modulating the ENSO cycle is investigated and explained
through the EI Nifio (2009-2010) and La Nifia (2010-2011) cases. Evidently, salinity field is shown
to exert a significant influence on interannual variability as it directly affects the vertical mixing
and entrainment at the base of the ML, the processes important to sea surface temperature (SST) in

the equatorial regions.

(% H (Ocean Dynamics) , 2015, 65 (5) : 691-705)
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Improvement of ocean data assimilation system and

climate prediction by assimilating Argo data

Qing-quan LI"*, Ren-he ZHANG?, Yi-min LIU?

(1. Laboratory for Climate Studies, National Climate Center,
China Meteorological Administration, Beijing 100081 China;
2. Collaborative Innovation Center on Forecast and Evaluation
of Meteorological Disasters, Nanjing University of Information
Science & Technology, Nanjing 210044 China;
3. State Key Laboratory of Severe Weather, Chinese Academy of
Meteorological Sciences, Beijing 100081 China )

The Argo (Array for Real-time Geostrophic Oceanography) data from 1998 to 2003 were
used in the Beijing Climate Center-Global Ocean Data Assimilation System (BCC-GODAS). The
results show that the utilization of Argo global ocean data in BCC-GODAS brings about remarkable
improvements in assimilation effects. The assimilated sea surface temperature (SST) of BCC-
GODAS can well represent the climatological states of observational data. Comparison experiments
based on a global coupled atmosphere-ocean general circulation model (AOCGM) were conducted
for exploring the roles of ocean data assimilation system with or without Argo data in improving
the climate predictability of rainfall in boreal summer. Firstly, the global ocean data assimilation
system BCC-GODAS was used to obtain ocean assimilation data under the conditions with or
without Argo data. Then, the global coupled atmosphere-ocean general circulation model (AOCGM)
was utilized to do hindcast experiments with the two sets of the assimilation data as initial oceanic
fields. The simulated results demonstrate that the seasonal predictability of rainfall in boreal
summer, particularly in China, increases greatly when initial oceanic conditions with Argo data are
utilized. The distribution of summer rainfall in China hindcast by the AOGCM under the condition
when Argo data are used is more in accordance with observation than that when no Agro data are
used. The area of positive correlation between hindcast and observation enlarges and the hindcast
skill of rainfall over China in summer improves significantly when Argo data are used.

(# H (Journal of Tropical Meteorology) , 2015, 21 (2) . 171-184)
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Interannual Modality of Upper-Ocean Temperature:

4D Structure Revealed by Argo Data

Ge Chen', Hanou Che’

(1. Qingdao Collaborative Innovation Center of Marine Science and
Technology, College of Information Science and Engineering,
Ocean University of China, Qingdao, China

2. Department of Computing, Faculty of Engineering, Imperial College
London, London, United Kingdom)

Using the newly available decade-long Argo data for the period 2004-13, a detailed study
is carried out on deriving four-dimensional (4D) modality of sea temperature in the upper ocean
with emphasis on its interannual variability in terms of amplitude, phase, and periodicity. Three
principal modes with central periodicities at 19.2, 33.8, and 50.3 months have been identified, and
their relationship with EI Nifio—Southern Oscillation (ENSO) is investigated, yielding a number of
useful results and conclusions: 1) A striking tick-shaped pipe-like feature of interannual variability
maxima, which is named the “Nifio pipe” in this paper, has been revealed within the 10°S-10°N
upper Pacific Ocean. 2) The pipe core extends downward from ~50 m at 130°E to ~250 m near
the date line before tilting upward to the sea surface at about 275°E, coinciding nicely with the
pathway of the Pacific equatorial undercurrent (EUC). 3) The double-peak zonal modality pattern
of the Nifio pipe in the upper Pacific is echoed in the subsurface Atlantic and Indian Oceans
through Walker circulation, while its single-peak meridional modality pattern is mirrored in the
subsurface North and South Pacific through Hadley circulation. 4) A coherent three-peak modal
structure implies a strong coupling between sea level variability at the surface and sea temperature
variability around the thermocline. Accumulating evidence suggests that Rossby/Kelvin wave
dynamics in tandem with EUC-based thermocline dynamics are the main mechanisms of the three-
mode Nifio pipe in ENSO cycles.

(# B (Journal of Climate) , 2015, 28: 3441-3452)
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Global sea level variations from altimetry, GRACE
and Argo data over 2005-2014

Wei FENG, Min ZHONG
(1. National University of Defense Technology, Hunan, Changsha 410073, China
2. Key Laboratory of Marine Environmental Information Technology, SOA,
National Marine Data and Information Service, Tianjin 300171, China)

Total sea level variations (SLVs) are caused by two major components: steric variations due
to thermal expansion of seawater, and mass-induced variations due to mass exchange between
ocean and land. In this study, the global SLV and its steric and mass components were estimated
by satellite altimetry, Argo float data and the Gravity Recovery and Climate Experiment (GRACE)
data over 2005-2014. Space gravimetry observations from GRACE suggested that two-thirds of the
global mean sea level rise rate observed by altimetry (i.e., 3.1 + 0.3 mm/a from 2005 to 2014) could
be explained by an increase in ocean mass. Furthermore, the global mean sea level was observed to
drop significantly during the 2010/2011 La Nifia event, which may be attributed to the decline of
ocean mass and steric SLV. Since early 2011, the global mean sea level began to rise rapidly, which
was attributed to an increase in ocean mass. The findings in this study suggested that the global
mean sea-level budget was closed from 2005 to 2014 based on altimetry, GRACE, and Argo data.

(fii H (Geodesy and Geodynamics) , 2015, in press, available online)
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