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Analysis of Surface Chlorophyll a Distribution and

Satellite Data in Omura Bay

Sam WouTHUYZEN and Shoji I1zuka

ABSTRACT

Nearly simultaneous acquisitions of surface chlorophyll @ concentration for 48
sampling sites from a boat and Landsat-5 TM, MSS and MOS-1 MESSR digital count

(DC) extraction in the visible and near infrared wave lengths were carried out in

Omura Bay. Twenty two sets of sea truth data were collected for 14 months from

October 1987 until December 1988, among which Landsat-5 data were available with

four sets and MOS-1 data with one set.

The concentration of chlorophyll a was higher in the southeast part of the bay,

including Tsumizu Bay and low in some areas of the middle bay. Linear regressions
between chlorophyll ¢ and DC of TM, MSS and MESRR were developed for all

stations, stations in the middle bay and stations in the southeast part, respectively.

The correlation coefficients were higher for stations in the southeast part, but lower

both for all stations and stations in the middle bay.

All four dates TM data 'which represent two seasons (autumn and spring) were

grouped. By applying a simple atmospheric correction procedure, a high relationship
for each season was obtained between chlorophyll ¢ and DC ratio (TM 2)/(TM 1).
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Map of Omura Bay and the 48 sampling stations. Squares indicated an area
used in the analysis of satellite data.
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(lower) concentration during the study periods.
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Fig. 6a. Surface distribution of chlorophyll @ concentration in Omura Bay derived
from Landsat-5 MSS data (upper) and Landsat-5 TM (lower) data for
October 6, 1987.
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Fig. 6b. Surface distribution of chlorophyll a concetration in Omura Bay derived
from Landsat-5 TM data for April 15, 1988 (upper) and May 17, 1988
(lower).
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Fig. 6c.

Surface distribution of chlorophyll a concentration in Omura Bay derived
from MOS-1 MESSR data for August 3, 1988 (upper) and from Landsat-5
TM for November 9, 1988.
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Table 1. Results of linear regression analysis between chlorophyll a concentration (zg/!; Y-axis) and DC
of Landsat-5 MSS, TM and MOS-1 MESSR (X-axis).
Band 1 Band 2 Band 3 Band 4
Date N* Sensor
a b r a b r a b r a b r
Oct. 6,'87| 24 MSS** |—54.18{ 4.30| 0.78(—22.76| 3.38] 0.74{—11.38| 4.39| 0.75/—10.01| 6.06{ 0.37
Oct. 6,87 16 MSS** |—54.33| 4.31| 0.74[—31.94| 4.53| 0.72[|—11.95] 4.58] 0.78| —6.08] 4.447 0.46
Oct. 6,87 16 ™ —52.70] 0.92| 0.22]—55.94] 2.94| 0.85/—39.22| 3.01| 0.66/—13.46] 2.44| 0.65
Apr. 15,88 | 48 ™ —28.84| 0.45| 0.56| —9.73| 0.56( 0.67| —5.47| 0.53] 0.51| —0.91] 0.58} 0.46
Apr. 15,788 | 32 ™ 5.00{ —0.06/ 0.01| 0.26| 0.17[ 0.15 4.75] —0.01| —0.01| 7.39| —0.28 0.21
Apr. 15,88 | 16 ™ —49.52] 0.72| 0.96|—13.72| 0.71} 0.95|—12.27{ 0.88| 0.87| —0.61] 1.09| 0.90
May 17,788 | 48 ™ —22.48| 0.28] 0.64|—11.71 0.45| 0.79| —8.80| 0.44| 0.77| —4.50| 0.49| 0.08
May 17,'88| 32 ™ - 16.01| —0.16] 0.61| 9.35 —0.25( 0.42| 10.29| —0.34] 0.61] 6.68 —0.35] 0.36
May 17,88 | 16 ™ —-30.57| 0.38] 0.79|—11.23| .0.45| 0.83) —8.79| 0.46{ 0.81| —3.09| 0.42| 0.78
Aug. 3,788 48 MESRR |—11.25 0.63| 0.60] —6.94| 0.66] 0.53; —2.63} 0.85 0.58| —1.63| 0.87| 0.52
Aug. 3,788 32 MESRR 7.21| 0.31] 0.39| 5.37| —0.34| 0.44| 3.42| —0.49| 0.51] 1.91} —0.22| 0.22
Aug. 3,88 16 | MESRR |—20.94| 1.10| 0.77/—20.20{ 1.66| 0.81| —5.71f 1.42] 0.82] —3.30| 1.39| 0.69
Nov. 9,°88| 48 ™ —9.60{ 0.18| 0.31|—14.66| 0.81| 0.63|—10.52] 0.79] 0.58{ —7.79| 1.15] 0.48
Nov. 9,88 32 ™ 12.83) —0.19| 0.25| 2.41| —0.05] 0.03] 4.02| —0.17) 0.09] 5.18] —0.48| 0.18
Nov. 9,'88| 16 ™ —45.28! 0.77| 0.67|—24.09] 1.26} 0.90|—19.10| 1.32| 0.86|—16.68| 2.23| 0.78
%) N=48: St. 1-St. 48, N=32 : St. 1-St. 32; N =24: St. 1-St. 8 and St. 33-St. 48; N =16 : St. 33-St. 48

% %) MSS band number 1, 2, 3 and 4 was renamed from band 4, 5, 6 and 7

a :Intercept, b :Slope, r : Correlation coefficient
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Table 2. Annually mean of total nutrients concentration in the middle and in

southeast part of Omura Bay.

Nitrogen (mg//) Phosphate (mg//)

Year Middle Southeast Middle Southeast

of bay part of bay of bay part of bay
T 1984 0.19 0.22 0.013 0.018
1985 0.13 0.18 0.012 0.016
1986 0.15 0.28 0.013 0.019
1987 0.16 0.21 0.011 0.015
1988 0.14 0.22 0.012 0.015
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