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Midlatitude Heat Transport of North Pacific:
time series and mean

Tingting Yang and Yongs Xu
Institude of Oceanology, Chinese Academy of Sciences (IOCAS)

Combing trajectory, temperature and salinity data from Argo profiles with
satellite sea surface height, time series and mean of the Pacific meridional heat

transport at 35° N from January 2004 to June 2011 was obtained. The proportion of



Ekman and geostrophic and deep ocean transport were also estimated. The results
were compared with output from the ECCO ocean data, and the method was proved to
be reasonable. Mean heat transport is consistent well with previous estimates, and
time series indicate the heat transport has an annual cycle. Though the short timescale
of data, the correlation between SST, SSH and heat transport show a clear physical
relationship. As the progress of Argo project, data from profiles of long timescale

could suggest the relationship between heat transport and ENSO.

Typhoon Haitang induced oceanic bio-response from

Argo and satellite data

GUAN Yu Ping* , SHAN HaiXia"* , &HUANG Jian Ping?
1. State Key Laboratory of Tropical Oceanography,South China Sea Institute of Oceanology,
Chinese academy of sciences
2. Key Laboratory for Semi-Arid Climate Change of the Ministry of Education ,College of

Atmospheric Sciences, Lanzhou University

The responses of the upper ocean to typhoon Haitang in July 2005 are investigated
using Argo floats and multiplatform satellite data. The results show decreasing sea
surface temperature (SST), a deepening of the mixed layer depth, and enhanced
Chlorophyll-a (Chl-a) concentration. Two extreme cool regions are identified. While
the magnitude of SST cooling in the two regions is similar, the biological response
(Chl-a enhancement) differs. In order to facilitate comparison, the region to the
northeast of Taiwan is defined as ‘region A’ and the region east of Taiwan as ‘region
B’. Ekman pumping and the intrusion of the Kuroshio play an important role in the
enhancement of Chl-a in region A. Cold eddies provide the material source for the
formation of the cold center in region B, where mixing is dominant. Because of the
relatively high translation speed (5 m/s) in region B, Ekman pumping has little
influence on the cooling and Chl-a enhancement processes. Moreover, the mixed
layer depth is shallower than the nutricline, which means that mixing can’t make
nutrients have a marked increase in the euphotic layer (where the nutrient
concentration is uniformly depleted). Sea temperatures, in contrast, gradually decrease
with depth below the bottom of the mixed layer. In contrast to region A, region B
showed no significant enhancement of Chl-a but strong SST cooling.
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A Study of 4D-Var and EnKF Coupling Parameter Estimation

with a Simple Coupled System
Xinrong Wu

Key Laboratory of Marine Environmental Information Technology,

National Marine Data and Information Service, SOA

Coupling parameter estimation (CPE) that uses observations in a medium to
estimate the parameters in another medium through the co-varying relationship
between variables residing in different media may increase the consistence of

estimated parameters in a coupled system. However, it is very challenging to



accurately evaluate the strength of co-varying of different media due to the different
characteristic time scales at which flows vary in different media. With a simple
Lorenz-atmosphere and slab ocean coupled system that characterizes the interaction
of multiple-timescale media in a coupled climate system, this study explores the
feasibility of CPE with four dimensional variational analysis (4D-Var) and ensemble
Kalman filtering (EnKF). It is found that both algorithms can effectively estimate the
atmospheric and oceanic parameters and subsequently improve the quality of state
estimation if an appropriate minimization time window (for 4D-Var) and a suitable
ensemble size (for EnKF) are used. Compared to 4D-Var that successfully estimates
atmospheric parameter but is sensitive to minimization time windows for oceanic
parameter estimation, EnKF has less sensitivity on ensemble sizes for both the
atmospheric and oceanic parameter estimation. These simple model results provide
some insights for coupled model parameter estimation when a coupled general
circulation model is combined with the modern climate observing system for climate

estimation and prediction initialization.
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Data assimilation and adaptive observation
F. Fang, C.C.Pain, Z. Che, J.Du, .M.Navon, P.A.Allison

The most important requirement for improving the predictability of
numericalmodelling is in reduction of uncertainties in models. This can be achieved
by assimilating observational data, into the models so that the modelled flows better
match observed patterns. Adaptive (targeted) observation methods can be used to
rapidly obtain the error covariance matrix associated with a particular deployment of
observational resources and enables the assessment of a large number of future
feasible sequences of observational networks to reduce forecast error variance over a
verification region at some verification time. By identifying the area where the errors
are rapidly growing and will mostly influence the forecast over the verification region
and time, we are able to design an optimal observational network. In our work we use
both adjoint sensitivity and ensemble approaches to identify the optimal space and
time locations for targeted observations at future time, aimed at providing an
improved forecast. The approaches developed here have been assessed in the test case

-Gyre.

Evolution of the tidal system in the South China Sea over the last

50 million years

Peter A. Allison, Jon Hill, Alex Avdis, Daniel Collins, Howard Johnson

We use a series of commercially available palaeobathymetries to model the
evolution of the tidal system in the South China Sea over the last 50 million years in
response to changes in basin shape brought about by movement of tectonic
plates. Potential variation in tidal change might be expected to due to:- the extent to
which the South China Sea is an open seaway or a blind gulf, the orientation of the
seaway with respect to the boundary tide, the relative position of the Philippines and
coastline rugosity.

The coastal region offshore of modern Borneo includes spectacular oil reserves
sourced from mangrove debris that are preserved in ancient shallow-marine

sediments. Understanding the evolution of the tidal system is important because tidal



range controls the size of the tidal biome and tidal bed shear stress impacts upon the

rate at which carbon may have been buried.
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