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Estimation of the time series of the meridional heat transport

across 15°N in the Pacific Ocean from Argo and satellite data

Ting-ting YANG"*®, Yong-sheng XU"?

(1. Institute of Oceanography, Chinese Academy of Sciences, Qingdao, China;
2. Key Laboratory of Ocean Circulation and Waves, Institute of Oceanography,
Chinese Academy of Sciences, Qingdao, China;
3. College of Earth Science, University of Chinese Academy of Science,
Beijing, China)

The time series of the net meridional heat transport (MHT) at 15°N in the Pacific Ocean
from 2003 to 2012 is estimated by combining the Argo profiles with the satellite altimeter and
scatterometer data. The estimate is validated against the climatological ocean data and the ECCO2
products, and is demonstrated to be reasonable. The MHT has a high degree of variability with a
temporal mean of 0.70£0.31 PW, which is concentrated in the upper 800 dbar. The time series of
the MHT and Ekman temperature transport have a significant annual cycle which peaks near April
and December, whereas the time series of the geostrophic temperature transport have a subannual
cycle. The results are consistent with previous estimates and lower than the ECCO2 estimate, which
may mainly be caused by the different data sources and processings. The correlation between the
air-sea flux and MHT is 0.50 with a 3 month delay. This report describes the first such attempt at a
continuous transport of heat at 15°N in the Pacific Ocean from in situ observations

(45 @ (Journal of Geophysical Research: Oceans) ,2015,3043—3060)
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Global representation of tropical cyclone-induced short-term
ocean thermal changes using Argo data

Li-jing CHENG", Jiang ZHU" , R. L. SRIVER®
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(1. International Center for Climate and Environment Sciences, Institute of
Atmospheric Physics, Chinese Academy of Sciences, Beijing, China;
2. Department of Atmospheric Sciences, University of Illinois,
Urbana-Champaign, IL, USA)

Argo floats are used to examine tropical cyclone (TC) induced ocean thermal changes on
the global scale by comparing temperature profiles before and after TC passage. We present a
footprint method that analyzes cross-track thermal responses along all storm tracks during the
period 2004-2012. We combine the results into composite representations of the vertical structure
of the average thermal response for two different categories: tropical storms/tropical depressions
(TS/TD) and hurricanes. The two footprint composites are functions of three variables: cross-track
distance, water depth and time relative to TC passage. We find that this footprint strategy captures
the major features of the upper ocean thermal response to TCs on timescales up to 20 days when
compared against previous case study results using in situ measurements. On the global scale, TCs
are responsible for 1.87 PW (11.05 W m*) of heat transfer annually from the global ocean to the
atmosphere during storm passage (0-3 days). Of this total, 1.05 + 0.20 PW (4.80 + 0.85 W m*)
is caused by TS/TD and 0.82 + 0.21 PW (6.25 + 1.5 W m*) is caused by hurricanes. Our findings
indicate that ocean heat loss by TCs may be a substantial missing piece of the global ocean heat
budget. Changes in ocean heat content (OHC) after storm passage are estimated by analyzing
the temperature anomalies during wake recovery following storm events (4-20 days after storm
passage) relative to pre-storm conditions. Results indicate the global ocean experiences a 0.75 *
0.25 PW (5.98 + 2.1Wm ) heat gain annually for hurricanes. In contrast, under TS/TD conditions,
the ocean experiences 0.41 + 0.21 PW (1.90 + 0.96 Wm ™) ocean heat loss, suggesting the overall
oceanic thermal response is particularly sensitive to the intensity of the event. The ocean heat
uptake caused by all storms during the restorative stage is 0.34 PW

(% H (Ocean Science) ,2015, 11: 719-741)
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Low frequency variability of the South Pacific Subtropical
Gyre as seen from satellite altimetry and Argo

Lin-lin ZHANG"', Tang-dong QU?

(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao, China;
2. International Pacific Research Center, SOEST, University of Hawaii
at Manoa, Honolulu, HI)

Low frequency variability of the South Pacific subtropical gyre is investigated using satellite
altimeter and Argo data. In most of the region studied, both sea surface height and steric height
exhibit a linearly increasing trend, with its largest amplitude in the western part of the basin.
Analysis of the Argo data reveals that the steric height increase north of 30°S is primarily caused
by variations in the upper 500 m, while the steric height increase south of 30°S is determined
by variations in the whole depths from the sea surface to 1800 m, with contributions from below
1000 m accounting for about 50% of the total variance. Most of the steric height increase is due to
thermal expansion, except below 1000 m where haline contraction is of comparable magnitude with
thermal expansion. Correspondingly, the South Pacific subtropical gyre has strengthened in the past
decade. Within the latitude range between 10° and 35°S, transport of the gyre circulation increased
by 20-30% in the upper 1000 m and by 10-30% in the deeper layers from 2004 to 2013. Further
analysis shows that these variations are closely related to the Southern Annular Mode in the South
Pacific.

(#% B {(Journal of Physical Oceanography) ,2015,online)
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