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Abstract: Despite the greenhouse gases like carbon dioxide have steadily increased in atmosphere, the overall trend of the
global average surface air temperature has stalled during the last decade (2002-present). This phenomenon is often called
hiatus or warming pause, which is challenging the prevailing view that anthropogenic forcing causes warming
environment. Our study characterized the hiatus by analyzing the HadGEM2-AO (95 yrs) simulation data based on
RCP8.5 scenario. The PC2 time series from the EOF of the zonal mean vertical ocean temperature has been defined as
the index that represents the warming pause. The relationship between the hiatus, ENSO and the changes in climate
system are identified by utilizing the newly defined PC2. Since the La Nifia index (defined as the negative of NINO3
index) leads PC2 by about 11 months, it may be possible that the La Nifia causes the warming to be interrupted. We also
show that the cooling of the climate system closed tied to the heat penetration into the deep ocean, indicating the
weakening the warming rate is due to the oceanic heat uptake. Finally, the global warming hiatus is characterized by the
anomalous warming in Arctic region as well as the intensification of the trade wind in the equatorial Pacific.
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Fig. 1. Time series of the global mean temperature anom-
aly (black line) based on NCEP data, along with its 2-yr
running mean (red line).
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Fig. 2. Simulated global sea surface temperature (SST) (red
line) and surface air temperature (SAT) (green line) trends
with annual mean removed, highlighting two 11-year global
warming hiatus periods.
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Fig. 3. Simulated global averaged ocean temperature at 0 m
(red), S50m (orange), 100m (green), 150 m (purple), and
200m (black). Time series show monthly anomalies
smoothed with a 2 year running mean.
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Fig. 4. The leading (a) EOF1 and (b) EOF2 patterns of the zonal averaged monthly ocean temperature from HadGEM2-AO

RCP8.5. (c) Their corresponding PC time series.
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Fig. 5. Surface air temperature (trend removed) (red, left
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Fig. 4c. Note that they show the robust negative correlation
(r=-0.62). Detrended NINO3 index (black) is also shown to
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variables occurrs at -11 months.
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