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Global monsoon and ENSO -Inherent interactive feedback-
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A new perspective on the weak relationship between ENSO and Atlantic Ninos
A new perspective on the weak relationship between ENSO and Atlantic Ninos
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While it has long been documented that ENSO has a strong influence on the northern tropical Atlantic, there appears to be n
clear link with equatorial Atlantic variability. Thus the correlation between Pacific Ninos and equatorial Atlantic warm events
(also called Atlantic Ninos) is rather weak, about -0.1 when ENSO leads by two seasons. Several attempts have been made
explain this weak relationship but a comprehensive understanding remains elusive. This is partly due to the small number c
well-documented events, and partly to the poor representation of tropical Atlantic climate in general circulation models (GCMs).
The present study re-examines the problem using satellite-era reanalyses and observations as well as GCMs with comparative
realistic representations of tropical Atlantic climate. We find that in both observations and GCMs the influence of tropical Pacific
SST on equatorial Atlantic surface winds is strongly seasonal, with pronounced impacts limited to boreal spring. During this
season negative Pacific SST anomalies induce equatorial surface westerlies in the tropical Atlantic. In GCMs these equatori
westerlies lead to a deepening of the thermocline, which is typically followed by an Atlantic Nino one season later. Thus the
correlation between tropical Pacific SSTs and Atlantic Ninos is about -0.5 when the Pacific leads by two seasons. In observatior
and reanalyses, on the other hand, the relation between equatorial Atlantic winds and Atlantic Ninos is much weaker. Thus, i
both models and observations ENSO induces similar wind patterns over the western equatorial Atlantic in MAM. In observations
however, this wind stress forcing is only one of the factors controlling the evolution of equatorial SSTs. Other factors controlling
equatorial Atlantic SSTs will be discussed.
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Variability and change in sea level in the tropical Pacific
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Regional patterns of tropical Indo-Pacific climate change linked to the Walker circulation

slowdown
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Regional patterns of tropical Indo-Pacific climate change are investigated over the last six decades based on a synthesis
in situ observations and ocean model simulations, with a focus on physical consistency among sea surface temperature (SS
cloud, sea level pressure (SLP), surface wind, and subsurface ocean temperature. A newly developed bias-corrected surface w
dataset displays westerly trends over the western tropical Pacific and easterly trends over the tropical Indian Ocean, indicative of
slowdown of the Walker circulation. This pattern of wind change is consistent with that of observed SLP change showing positive
trends over the Maritime Continent and negative trends over the central equatorial Pacific. Suppressed moisture convergence o
the Maritime Continent is largely due to surface wind changes, contributing to observed decreases in marine cloudiness and lar
precipitation there. Furthermore, observed ocean mixed layer temperatures indicate a reduction in zonal contrast in the tropic
Indo-Pacific characterized by larger warming in the tropical eastern Pacific and western Indian Ocean than in the tropical wester
Pacific and eastern Indian Ocean. Similar changes are successfully simulated by an ocean general circulation model forced wi
the bias-corrected wind stress. Whereas results from major SST reconstructions show no significant change in zonal gradie
in the tropical Indo-Pacific, both bucket-sampled SSTs and nighttime marine air temperatures show a weakening of the zon:e
gradient consistent with the subsurface temperature changes. All these findings from independent observations provide robt
evidence for ocean?atmosphere coupling associated with the reduction in the Walker circulation over the last six decades.
Keywords: climate change, Walker circulation, air-sea interaction, tropical Indo-Pacific
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Changes in intensity of the wintertime North Pacific Subtropical High on quasi-decadal

timescale
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Temporal variations of the North Pacific Subtropical High (NPSH) intensity, which is defined by the sea level pressure averagec
within a region of 120?145W, 20?40N, during 60 winters from December 1950/February 1951 to December 2009/February 201
are investigated using the National Centers Environmental Prediction/National Center Atmosphere Research (NCEP/NCAR
reanalysis dataset. The months from December to February correspond to the period having peak winter conditions in the atm
sphere field. The NPSH shows a dominant quasi-decadal (about 10 years) intensity variation and has an equivalent barotror
structure in the vertical direction through the troposphere. The tripole pressure system associated with quasi-stationary Ross|
wave packet propagation is found over the wide regions from the NPSH to the Gulf of Mexico: in the strengthening phases of
the NPSH, the pressure weakens over the central Canada and strengthens over the Gulf of Mexico. The spatial structure ha
resemblance with the Tropical Northern Hemisphere (TNH) teleconnection pattern detected by the Barnston and Livezey (1987
Monthly Weather Review): actually, the NPSH intensity has a significant correlation (R = 0.54) with an index of TNH defined
by a rotated empirical orthogonal function (REOF) analysis for the geopotential height at 700hPa field. Changes in the wind as
sociated with the NPSH-related teleconnection pattern impart large impacts on the surface air temperature and precipitable wat
fields over the America: the associated northerly wind brings cold/dry air onto the western American region and the southerly
wind brings the warm/wet maritime air onto the eastern part of the American.

The statistical analyses such as a composite analysis and a correlation analysis show significant relationships between t
NPSH and sea surface temperature (SST); a zonal dipole SST structure is found in the tropical ocean: positive SST anomalies ¢
distributed in the western part of tropical ocean and negative anomalies are in the eastern part of tropical ocean in the strengt
ening phases of the NPSH. The SST pattern is similar to that related to the El Nino/Southern Oscillation (ENSO): actually, the
NPSH intensity has a significant correlation (R = ?0.54) with the Nino?3.4 index defined as SST averaged of 1207170W, 5S?5N
A composite analysis shows that, in the La Nina events, a Hadley cell characterized by a upward flow in the northern tropica
Pacific around 150W, 15N and a downward flow in the subtropical Pacific region around 140W, 30N is formed locally and resul-
tantly causes a strengthening of the NPSH. It can be pointed out that the NPSH intensity and the NPSH-related teleconnectic
pattern, i.e., TNH pattern, are induced mainly by the quasi-decadal time scale ENSO found in the recent analysis (Hasegawa al
Hanawa 2006, Journal of Oceanography).
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The interaction between the Madden-Julian Oscillation and ENSO in the tropical Pacific
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Observational and model studies on relationship between coastal upwelling in the Bis

marck Sea and El Nino events
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