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The water depth map of the North Pacific Ocean
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Fig. 2 FIO-ESM v2.0 simulated and reanalysis data’s, annual average spatial distribution of climate states from 1981 to 2010 of theirs sea

surface temperature (a, b), sea level pressure and sea surface wind stress (d, ), sea surface height (g, h), and,

as well as theirs deviation distributions (c, f, i)
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Fig. 3 Spatial distribution and deviation (i—1) of sea surface temperature in spring, summer, autumn,
and winter using FIO-ESM v2.0 (a—d) and HadISST reanalysis data (e—h)
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Fig. 4 Spatial distribution of sea level pressure and wind stress in spring, summer, autumn, and winter using FIO-ESM v2.0 (a—d) and

NCEP/NCAR reanalysis dataset (e—h) and deviation (i—1)
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Fig. 6 The first special modes (a) and second special modes (c) of sea surface temperature anomaly for HadISST reanalysis dataset

after EOF decomposition and the first special modes (b) and second special modes (d) of sea surface temperature anomaly

simulated by FIO-ESM v2.0 after EOF decomposition
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Fig. 7 The first special modes (a) and second special modes (c) of sea surface temperature anomaly simulated by FGOALS-g3 model after
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The green solid line in the figure is the result of 7-year low-pass filtering by Fourier transform, the red and blue bars respectively represent positive and negat-
ive values of the PDO index, the red solid line is the result of

7-year low-pass filtering by 4-order Butterworth
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Fig. 9 The power spectra of the PDO index for HadISST reanalysis dataset (a), FIO-ESM v2.0 (b), FGOALS-g3
model (c) and CESM2 model (d)
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Fig. 10 The moving #-test graphs of the PDO index for HadISST reanalysis dataset (a), FIO-ESM v2.0 model (b),
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The solid blue line is the moving #-test statistic, the dotted red line is the significance level
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Fig. 12 Time series analysis of AL mode, PDO index, and NPI between FIO-ESM v2.0 and reanalysis data
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Fig. a and Fig. b are the AL modal time series analysis between FIO-ESM v2.0 and NCEP/NCAR reanalysis datasets; Fig. ¢ and Fig. d are the result of a 7-year

filtering of the time series; Fig. e and Fig. f are the PDO index autocorrelation coefficient analysis between HadISST reanalysis dataset and FIO-ESM v2.0;

Fig. g and Fig. h are the analysis of the lag correlation coefficients of the PDO index and NPI, between the reanalysis data (HadISST and NCEP/NCAR) and

FIO-ESM v2.0; the correlation coefficients all pass the 95% confidence level
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Fig. 13 Regression coefficient of sea level pressure anomalies and wind stress anomalies regressing to the PDO index for the reanalysis
datasets and FIO-ESM v2.0
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Fig. a and Fig. c are the regression coefficient plots of NCEP/NCAR reanalysis dataset sea level pressure anomalies and wind stress anomalies regressing to the

PDO index of HadISST reanalysis data; Fig. b and Fig. d are the the regression coefficient plots of sea level pressure anomalies and wind stress anomalies simu-

lated by FIO-ESM v2.0 regressing to the PDO index of FIO-ESM v2.0; the dotted areas in Fig. a and Fig. b and the blue arrows in Fig. ¢ and Fig. d represent

data pass the 95% confidence level
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The blue transparent solid line in Fig. a is the time series of unfiltered SST anomalies in the KOE area; the dotted areas in Fig. b are data

that pass the 95% confidence level
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Fig. 15 The power spectrum of the time series of sea temperat-

ure anomalies in the KOE area after 7 years of low-pass filtering
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in the KOE sea area from 1948 to 2014
210 SR O T I A BRI 0 92 4R D il R T v PG e 0 R
2 A 1 T P 1 0L, SRR e VR T L PR L
T 2 T 1 PGE B0, Mb G P 0R . Ekman S5 5URN 45 JE A 52 F0
The red solid line is the heat storage rate term; the blue solid line is the
surface net heat flux term; the black solid line is the sum of the surface net
heat flux term, the advection term and the entrainment term; the black
dashed line is the sum of the surface net heat flux term, geostrophic ad-

vection term, Ekman advection term and the entrainment term
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An assessment of North Pacific interdecadal climate change
simulations using the FIO-ESM v2.0

Wei Xiaowei', Dong Changming®, Xia Changshui’, Qiao Fangli’

(1. Meteorological Information Center, Meteorological Administration of Guangxi Zhuang Autonomous Region, Nanning 530022,
China; 2. School of Marine Sciences, Nanjing University of Information Science and Technology, Nanjing 266061, China; 3. First Institute
of Oceanography, Ministry of Natural Resources, Qingdao 266061, China)

Abstract: Numerical simulation play an important role in studying long-term climate change. For a long time, it has
meted great challenges in characterizing the phase transitions of interdecadal climate changes like Pacific Decadal
Oscillation (PDO). This study evaluates 145-year (1870-2014) historical PDO simulation results produced by the
First Institute of Oceanography’s Earth System Model Version 2 (FIO-ESM v2.0) of Ministry of Natural Resources,
in a comparison with reanalysis datasets and two other earth system model results. Results indicate that the FIO-
ESM v2.0 can recreate the spatial modal distribution characteristics of the PDO from the historical period. The mod-
el’s PDO index has a period of 10 to 30 years and can describe the phase transition characteristics that resembles
reanalysis datasets after 1960. Research shows that the FIO-ESM v2.0 can describe the phase transition features of
PDO well. In addition, the model performance to simulate atmospheric circulation modes and relationship with
PDO, as well as the possible mechanism for the model to simulate PDO are also discussed. The PDO of the model is
related to the Aleutian Mode of atmospheric circulation. Further analysis shows that advection and heat flux are the
main factors affecting the amplitude of SST anomalies in key decadal area, and the Rossby wave westward time

may be the key factor affecting the phase transition of PDO.

Key words: FIO-ESM v2.0; Pacific Decadal Oscillation; air-sea interactions
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