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The superconducting gravimeter (SG) is a sensor that
detects gravity change with 1Hz sampling rate. Since
2006, a SG (T48) has been installed at Hsinchu. The
second SG (T49) has been installed at the GPS
permanents tracking station of Mt. Yangming satellite
tracking station. SG can detect gravity change due to
the mass re-distribution and achieve level of
precision of one ngal (periodic signal). Because
gravity change from a SG is a combination of many
sources, the signal from Kuroshio change is weak. In
order to pick up the gravity change due to Kuroshio
change, we use optimal models to correct gravity
signals. The mesoscale eddies over the Subtropical
Countercurrent (STCC) propagate westward and interact
with the Kuroshio Current in many ways. We simulation
some eddies with different radii, centers and shapes,
and compute the gravity effect on T48 and T49 due to
the eddies. Global gravitational field provided by
GRACE has been used for climatic change studies in
connection to oceanic mass re-distribution. We
develop a regional solution to estimate the oceanic
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mass change along the current’ s path using recent
GRACE product CSR-RL0O5 which provides the
geopotential coefficients to the maximum degree and
order 60 monthly since January, 2004. We also collect
sea surface height data from TOPEX/Poseidon, Jason-1
and Jason-2 (1992 to present). With a proper geoid
model over the Kuroshio Current, we determine the
long-term changes in sea level, volume transport and
width over the Kuroshio Current area.

Kuroshio, mesoscale eddies, Superconducting
gravimeter, GRACE, satellite altimeter
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Temporal variation of Kuroshio Current from superconducting and satellite

gravimetry: impact of climate change on ocean circulations and sea level
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Abstract

The superconducting gravimeter (SG) is a sensor that detects gravity change with
1Hz sampling rate. Since 2006, a SG (T48) has been installed at Hsinchu. The second
SG (T49) has been installed at the GPS permanents tracking station of Mt. Yangming
satellite tracking station. SG can detect gravity change due to the mass re-distribution
and achieve level of precision of one ngal (periodic signal). Because gravity change
from a SG is a combination of many sources, the signal from Kuroshio change is weak.
In order to pick up the gravity change due to Kuroshio change, we use optimal models
to correct gravity signals. The mesoscale eddies over the Subtropical Countercurrent
(STCC) propagate westward and interact with the Kuroshio Current in many ways.
We simulation some eddies with different radii, centers and shapes, and compute the
gravity effect on T48 and T49 due to the eddies. Global gravitational field provided
by GRACE has been used for climatic change studies in connection to oceanic mass
re-distribution. We develop a regional solution to estimate the oceanic mass change
along the current’s path using recent GRACE product CSR-RLO5 which provides the
geopotential coefficients to the maximum degree and order 60 monthly since January,
2004. We also collect sea surface height data from TOPEX/Poseidon, Jason-1 and
Jason-2 (1992 to present). With a proper geoid model over the Kuroshio Current, we
determine the long-term changes in sea level, volume transport and width over the
Kuroshio Current area.

Keywords: Kuroshio, mesoscale eddies, Superconducting gravimeter, GRACE,
satellite altimeter
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