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(1) Abstract

The Northwest Pacific substantially influences the adjacent marine
ecosystems, particularly in the vicinity of Taiwan. Taiwan is situated on
the northwestern edge of the Pacific Ocean, and monsoons and the
topography further contribute to the diverse seasonal variations in the
hydrological characteristics of the waters surrounding Taiwan. In recent
years, its surrounding sea has experienced irregular and dramatic changes
in hydrological characteristics and marine ecosystems due to climate

change.
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To comprehensively understand the impact of climate change on the
waters near Taiwan, the Hybrid Coordinate Ocean Model (HYCOM), the
three-dimensional ocean numerical model with a resolution of 0.04
degrees, was adapted to the simulation of the Northwest Pacific Ocean.
The ocean model was driven by high-resolution atmospheric reanalysis
data and carried out the hindcast simulation to analyze and discuss
characteristics of ocean changes for the Northwest Pacific Ocean and the
waters near Taiwan in the past 30 years.

Qualitative analysis reveals that the HY COM model adeptly captures the
variation patterns in sea surface atmospheric conditions. The model
accurately represents various characteristics of the waters near Taiwan,
including the increase in temperature and salinity of the Kuroshio
mainstream, the decrease in sea surface temperature during winter
monsoon in the Taiwan Strait, and the fluctuations in temperature, salinity,
and sea surface height caused by eddies in the South China Sea.

In general, the HYCOM model demonstrates good performance in
accurately simulating the waters near Taiwan, including the meandering
characteristics of the Kuroshio Current and mesoscale eddies. This
suggests its potential for application in long-term simulations to
understand the influence of climate change on the Northwest Pacific

marine ecosystem in the future.

Topography of TWPb0.04 TWPb0.08, expt_010, Current anomalies (m/s), depth = 0000m
¢ — monthly mean, 1997-11
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(2) Poster

Paper Number: CC44B-1354

Reconstructing Northwest Pacific historical data by

g'_%/—. using a high-resolution numerical model

Pei-Hung Chen, Jian-Ming Liau, and Hung-Yi Wu
Marine Industry and Engineering Research Center, National Academy of Marine Research, Taiwan
E-mail: peihungchen@gmail.com

Introduction

The Northwest Pacific sul ially infl the adj marine ¥ particularly in the vicinity of Taiwan. Taiwan is situated on
the northwestern edge of the Pacific Ocean, and monsoons and topography contribute to the diverse seasonal variations in the physical,
biological, and chemical p of the waters surrounding Taiwan. However, climate change has caused irreqular and dramatic changes
in hydrological characteristics and marine ecosystems in recent years.To comprehensively understand the impact of climate change on the
waters surrounding Taiwan, the Hybrid Coordinate Ocean Model (HYCOM), the three-dimensional ocean numerical model with a high
resolution of 0.04 degrees, was adapted to the simulation of the Northwest Pacific Ocean. The ocean model was driven by atmospheric
reanalysis data and conducted the hindcast simulation to analyze and discuss characteristics of ocean changes for the Northwest Pacific

Ocean and the waters surrounding Taiwan in the past 30 years,

General information on Model

The configuration settings for the HYCOM model are presented in Table 1, and the simulation
in this study was focus on the northwest Pacific area (Fig. 1). The grid sizes in this
simulation was order 0.04x0.04 degree and 41 vertical layers to model the ocean vertically. The
temperature and salinity climatology data are derived from the World Ocean Atlas 2013
(WOAI13). Sea surface boundary conditions for HYCOM were provided by the CFSR
(MNovember 1993 to December 2010) and CFSv2 (March 2011 to December 2022) atmospheric
databases from NCEP CFSR (NCEP Climate Forecast System Reanalysis), which covered global -
ranges with spatial resolutions of approximately 0.3125 and 0.2045 degrees, respectively. The \
simulation generated physical ocean data for nearly 30 years, from 1893 to 2022,

Fig. | The bathymetry in this study (95~ 148.88 E. 2-4L.16N)

Results
Qualitative analysis revealed that the HYCOM model effectively captures the pattern of variation in sea surface atmospheric conditions.
Comparing with NOAA OISST data, results showed a high correlation (0.7) between TWP(0.04 SST and OISST. However, the east side of
Japan at the Kuroshio Current has the lowest correlation (-0.5), possibly related to the boundary. The model accurately reg i various
characteristics of the waters near Taiwan, including the increase in temperature and salinity of the Ki hi i , the d in
sea surface temperature during winter monsoon in the Taiwan Strait, and the fluctuations in temperature, salinity, and sea surface height
caused by eddies in the South China Sea.

Al i
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! Fig.2 Comelation of sea surface temperature time series
between abservation {OISST) and model results (TWPD.04).

~Fig,3 The seasonal variations in the Northwest Pacific Ocoan
from 1994 to 3022, From lef to right spring. summer,
autumn  and winter. From top lo bottom: sea surfsce
current, sea surface height, sea surface temperature, saa
surface salinity, and sea surface density.

“Fig.4 Profiles of seascnal chamcteristics around Taiwan's
eastern watess. From left to right: spring, summer, autumn,
and winter. From top to battom: current velocity, longitudinal
welocity, latitudinal velociry, and sea temperature.

Conclusions

® Long-term hindcast simulations of the Northwest Pacific and Taiwan marine ecosystem.
® The meandering characteristics of the Kuroshio Current and mesoscale eddies.
@ From 1994-2022, the surface sea temperature of TWP0.04 had a high correlation with that of OISST (correlation coefficient = 0.7).
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