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Short-term Variations of Sea Surface Currents Estimated;ﬁ"bm
Geostationary Satellite Sea Surface Temperature Images

-
i
. .. S - —

ey i —

" e -
— - - i . - - —: — _—

- - — - -
. W - & ol - - —

Hee-Young Kim'”, Hee-Ae Kim"?, Kyung-Ae Park"
(1) Dep. of Science Education, Seoul National University, Seoul, KOREA, Emalil: heeyoungkim@snu.ac.Kr

(2) Dep. of Science Education, Seoul National University, Seoul, KOREA, Email: heeaekim@snu.ac.kr
(3) Dep. of Earth Science Education, Seoul National University, seoul, KOREA, Email: kapark@snu.ac.Kr

- . —— s - 2 NS —
- - ‘-"‘_’_’,’ = — : ‘_\‘\_ . ‘/‘?"___:'" :-; }.\: \ p— -
- - = Q » wa— L " ‘\
> 'y o :’;:t)kﬁdp ,alfagg;:sz ;yr'f“-";-‘:ait ’ .~ :

L — _
-

e

This study assesses the accuracy of the surface currents from subsequent Himawari-8 SST images, as a proxy for GEO-KOMPSAT-2A (Geostationary - Korea Multi-Purpose Satellite-2A) SST, by comparing the quality-controlled currents obtained by the
Himawari-8 satellite with the estimated currents obtained from surface drifters in the full-disk region of Himawari-8. Analysis results reveal that the estimated current speeds and directions show good agreement with the drifter-based calculated values, with root-
mean-square (bias) errors of 0.15 m/s (-0.05 m/s) and 6.1° (1.8°), respectively. The estimated current field illustrates a rotating feature around a mesoscale anticyclonic eddy, as well as the characteristic meandering pattern of the Kuroshio Current. In addition, we
present short-term hourly variations of the surface current and their potential causes, and address the importance of the role of high-resolution geostationary satellite SST measurements in understanding short-term surface current variations.
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Surface geostrophic currents have long been estimated -
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Surface currents based on sequential sea surface
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geostationary satellite SST images. Figure. A schematic diagram of feature tracking method Validation
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Figure. (a) Sea surface currents field estimated from Himawari8/AHI SST images on
May 08, 2016 using MCC Method (b) Gridded geostrophic current from AVISO
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Figure. An example of (a), (b) the current vectors retrieved without Magnitude (m/s) Direction (degree) Total
QC from the NOAA SST images on April 10, 2015 at 20:56(UTC) RMSE BIAS RMSE BIAS number

and 07:46(UTC) of April 11 (c), (d) the results of the estimated sea
surface current vectors with QC applied.

0.1416 -0.0179 12.5802 -0.8915 67

~ (a) Before QC

 The estimated current field illustrates
the characteristic meandering pattern of
the Kuroshio Current, which also
appears in the SST image.

« Sea surface currents calculated from
NOAA SST data and Himawari8
SST data are both illustrating well
the mesoscale anticyclonic eddy
located in the East Sea.

e Compared to AVISO geostrophic
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Figure. Estimated surface current vectors (a) without Quality Control, and (b) with Quality
Control applied in the Kuroshio current region(south of Japan) on April 19, 2016
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Table. RMS and bias errors of estimated surface currents to observed
currents from satellite-tracking drifter
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Qo o e Figure. (a) Speed and (b) direction RMS errors of ZSSD currents to
@ Cag @ El ) surface drifter currents (black) and AVISO geostrophic currents
{gpru 19 Apil @ (blue) by time interval between satellite image sequences. (C)

e Distribution of speed of geostrophic current on April 19, 2016

30°N™=

/ 130°E
0.15 .. B 20 40 (1]

cycles!hours Period {hours.fcycle)

drifter current speed (ms'1)

138°E 140°E 142°E

Figure. Trajectory of surface drifters in the study area on April 2016
where the colors represent the speed of surface drifter currents.
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Figure. Hourly variation of MCC surface
current speed of the Kuroshio, south of Japan,
on April 19, 2016
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e Diurnal signal was observed

o Current speed showed maximum value at Figure. Variation of the drifter current speed with time. (a) the results of Fast Fourier
12:OO(LT) and minimum value at 0:00- Transform. It shows dominant period at 25.6 hrs. (b) Trajectory of surface drifters in the
02:00 (LT) study area on April 2016 where the colors represent the speed of the surface drifter currents
; ' (c) time series of the drifter current speed in area 1 (d) and area2
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i 20 »  The sea surface currents were estimated from the Geostationary satellite SST images and validated with drifter data and AVISO geostationary current data.
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The accuracy was affected by the magnitude of brightness temperature gradients and the time interval between satellite image data.
The diurnal changes of the Kuroshio surface currents along the southern coast of Japan were observed at both of the satellite estimated currents and drifter current.
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_ N _ Figure. (a) Spatial distribution of magnitude of brightness It address the importance of the role of high-resolution geostationary satellite SST measurements in understanding short-term surface current variations.
Figure. (a) Spatial distribution of AVISO geostrophic current vectors, temperature gradients on April 19, 2016, 10:40 UTC. (b) Speed
where the background image shows the speed. Comparisons of MCC differences and (c) direction differences between ZSSD currents and _
current vectors and geostrophic current vectors with respect to (b) geostrophic currents as a function of brightness temperature gradient. = This work was supported by “Development of Geostationary Meteorological Satellite Ground Segment” program funded by NMSC (National Meteorological Satellite Centre) of KMA (Korea Meteorological

direction, (c) u-component (red) and v-component (blue) Administration).
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