











Summary and Outlook

TACE has provided important contributions to the
understanding of the seasonal to interannual circulation of
the tropical Atlantic, the interannual ACT variability, and the
role of various processes in climate model biases. Using a
large number of new observations performed during TACE,
the seasonal mixed layer heat budget along the equator
could finally be closed and interannual circulation variability
could be observed and related to different climate patterns.
Following the increasing importance of multidisciplinary
research in the tropical Atlantic for predicting climate, ocean-
atmosphere pCO, sensors have been installed on two PIRATA
sites since 2006 (6°S, 10°W and 8°N, 38°W), and shipboard
underway pCO, measurements and/or sea water sampling
for the measurement of the CO, system have been performed
in the tropical Atlantic as part of the PIRATA cruises since
2006. Oxygen sensors were also included at two PIRATA

sites (23°W, 4°N and 11.5°N). These time series are being
used to investigate physical-biogeochemical interactions - an
important aspect of ongoing tropical Atlantic climate research.

Several open questions remain after TACE:

»  What are the contributions of different processes (e.g.
diapycnal mixing, equatorial wave processes) to interannual
variations in the mixed layer heat budget?

*  What s the role of internal ocean variability in setting up
large —scale ocean atmosphere interactions?

» Isthere a need for a better representation of small
meridional and vertical scale flow features (like EDJ and
EICS) or shelf and near-coastal processes in coupled
climate models?

One important outcome from TACE was the investigation of
many different factors that contribute to climate model SST
biases. State-of-the art climate simulations still show strong
biases in the tropical Atlantic climate system, which limits
climate predictability in the region. The largest SST bias is
found in the Benguela upwelling region (Fig. 3). Hypotheses

for the cause of this bias that involve ocean dynamics include
possible misrepresentation of the connectivity between
equatorial and coastal upwelling regions in climate models. The
advective water transport from the equator to the Benguela
region, as well as wave processes along the equatorial and
coastal wave-guide are of particular importance. Unrealistic
stratification or wave processes in conjunction with unrealistic
local forcing in the coastal upwelling region could lead to

too warm SST in the eastern tropical Atlantic. However,
atmospheric processes (atmospheric convection, cloud
processes) may also contribute. With the end of TACE, the
focus of ongoing research programs is shifting more toward
the tropical Southeast Atlantic, which is presently a region of
exceptional low ocean data availability. This new focus has led
to the establishment of the US CLIVAR Eastern Tropical Oceans
Synthesis Working Group (http://www.usclivar.org/working-
groups/etos) that is aimed at enhancing cooperation between
groups focusing on the different tropical oceans, and between
observationalists/modelers and ocean/atmospheric scientists,
to gain a better understanding of the key oceanic, atmospheric,
and coupled processes occurring in this region.
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Editorial

A Review of Recent Research Activities within the Intra-Americas Science
Climate Processes Program (IASCLiP)

Climate Variability and Mediterranean Predictability (MedCLIVAR)

Madden-Julian Oscillation (MJO) Task Force: a joint effort of
the climate and weather communities

Report on Northwestern Pacific Ocean Circulation and Climate Experiment (NPOCE)
Advances from the Southwest Pacific Ocean circulation and climate experiment (SPICE)
Pandora cruise provides an unprecedented description of the Solomon Sea

Tropical Atlantic Climate Experiment (TACE)
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