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Application of SeaWiFS Chlorophyll-a Ocean Color Image for estimating Sea Surface
Currents from Geostationary Ocean Color Imagery (GOCI) data

Eung Kim*T, Young Jae Ro**, and Dongchull Jeon*
*Climate Change & Coastal Disaster Research Department, KORDI
**Dept. of Oceanography, Chungnam National University

Abstract : One of the most difficult tasks in measuring oceanic conditions is to produce oceanic
current information. In efforts to overcome the difficulties, various attempts have been carried out to
estimate the speed and direction of ocean currents by utilizing sequential satellite images. In this study,
we have estimated sea surface current vectors to the south of the Korean Peninsula, based on the
maximum cross-correlation method by using sequential ocean color images of SeaWiFS chlorophyll-a.

Comparison of surface current vectors estimated by this method with the geostrophic current vectors
estimated from satellite altimeter data and in-situ ADCP measurements are good in that current speeds
are underestimated by about 15% and current directions are show differences of about 36° compared
with previous results. The technique of estimating current vectors based on maximum cross-correlation
applied on sequential images of SeaWiFS is promising for the future application of GOCI data for the
ocean studies.

Key Words : Maximum Cross-Correlation Method, Current Vector, SeaWiFS, Ocean Color,
Chlorophyll-a, GOCI data.
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Application of SeaWiFS Chlorophyll-a Ocean Color Image for estimating Sea Surface Currents from Geostationary Ocean Color Imagery (GOCI) data
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Table 1. Observation times of satellite images by SeaWiFS, NOAA, and altimeter in the marginal seas around Korea

Satellite Image Data
Pattern Image Search Image SSH data
South Sea Chl-a 13:02 Apr?l 15,2003 13:40 Apr%l 16,2003 April 16,2003
SST 17:38 April 15,2003 05:02 April 16,2003
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Fig. 1. Chlorophyll-a images by SeaWiFS sensor in ORBVIEW-2, and NOAA-16 AVHRR/SST images used to estimate the
ocean surface current vector field. Date of observation on chlorophyll-a image is (a) April 15, 2003, 13:02 and (b) April
16, 2003, 13:40, and AVHRR/SST image is (c) April 15, 2003, 17:38 and (d) April 16, 2003, 05:02, respectively. The box
area in (a) is sub-image for image processing test, the white line in (a) is ADCP observation line by NORI in April 2003.
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Application of SeaWiFs Chiorophyll-a Ocean Color Image for estimaring Sea Surface Currents from Geostarionary Ocean Color Imagery (GOCI) data
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Fig. 2. Example of image processing about chlorophyil-a image on April 15, 2003, 13:02. Target is box image
in Fig. 1(a). (a) chlorophyll-a raw image, (b) image included gappy points using random function, {c}
image filled gappy points by average method about near good data, and {(d) image removed noise by 3
x 3 pixels smoothing method.
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Fig. 3. Pattern-matching correlation geometry. Pattern tile is
shifted by lag (i, j) and correlated with corresponding
section of search tile (sS) to produce correlation value
r(i, j). Search ftile to produce correlation value r{k, I).
Partially enhanced image is used to calculate cross-
correlation.
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Fig. 4. Results of estimated ocean current vectors from (a)
raw image, (b) processed data after image processing
on raw data, and (c) processed data after image
processing and image enhancement algorithm on raw
data.
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Fig. 5. Estimated ocean current vectors using maximum
cross-correlation method by (a) SeaWiFS chlorophyll-a
images and (b) AVHRR/SST images, and Geostrophic
current vectors calculated from sea surface heights by
AVISO.
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Table 2. Comparison between the estimated current vectors by three satellite data and observed current vectors by ADCP

Al A2 A3 Ad AS
Vel(m/s) | Dir(*) Vel Dir Vel Dir Vel Dir Vel Dir
Ch-a 023 44 0.10 63 007 99 0.07 49 0.16 41
SST 0.18 85 0.12 52 0.16 116 0.13 106 0.13 96
SSH 0.19 2 0.11 35 0.10 113 0.12 121 020 57
ADCP 020 57 - - - - 3
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Fig. 6. Horizontal distributions of combined sea surface
currents in the East China Sea on April 15, 2003. Used
data are the MCC vector field from chlorophyll-a ocean
color, the MCC vector field from AVHRR/SST, and
geostrophic current vectars from altimeter SSH data.
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