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Abstract: The MODIS satellite ocean-color sensor, launched in 1999 and again in 2002, has
observed the ocean color twice a day. Originallgigeed to examine plankton and terrestrial
vegetation, this sensor is highly sensiti\@uantization: 12 bits In addtion, the sensor has a
maximum resolution of 250 m, exceeding thealesion of other, conventional, ocean-color
sensors. For Lake Nakaumi, it was assumeat butlines of a red tide would be discernable
with a maximum resolution of 250 m. The reseanetorporated daily MODIS data from April

to June 2004, mainly acquired from the Institutdrafustrial Science, the University of Tokyo.

The red-tide distribution within the lakeag determined by comparing the image data \wwith

situ data. As a result, the radiance of MODIS Band6R0-670 nm and surface concentration

of chlorophyll-a(Chl-a) during the red tide in the lake were strongly correlatéd=0.84).
Moreover, the area of water where MODIS Chl-a was very Higiore than 4Q.g/l,
overlapped the area of red tide as observed from a research vessel. We suggest that MODIS
data(250 m resolution modeare effective to investigate the distribution of future red tides in

the lake.
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# 1. MODIS D45k,
Table 1. MODIS technical specifications.

Band Bandwidth(nm) Spatial resolution

1 620 - 670

2 841 -876 250m
3 459 - 479

4 545 - 565

5 1230 - 1250 500 m
6 1628 - 1652

7 2105 - 2155

8 405 - 420

9 438 - 448

10 483 - 493

11 526 - 536

12 546 - 556 1000 m
13 662 - 672

14 673 - 683

15 743 - 753

16 862 - 877
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Fig. 1. Field survey points in Lake Nakaumi, Shimane Prefecture, Japan.
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3 2. AABAMATIfEH L 72 MODIS/ 4l Chl-a 7 — % & v~ OE,
Table 2. Satellite’Chl-a data set in Lake Nakaumi.

Date 20044/29 20045/8 2004/6/3
Stations | B1 B2  Chla(xg/l) B1 B2 Chla(xg/l) B1 B2 Chla(xg/l)
St1l 3833 1737 14.5 4316 2364 14.5 2134 710 24.4
Stla 3946 1808 22.3 4237 2275 17.4 2238 673 44.6
Stlb 3952 1932 24.4 4168 2250 13.0 2219 708 39.7
St2 4047 2144 24.0 4518 2657 64.3 2222 775 44.4
St2a 4086 2355 33.5 4139 2304 13.8 2259 846 65.1
St3 4332 3106 342.8 4221 2372 26.8 2384 1352 94.6
St3a 4400 5075 209.3 4256 2494 49.4 2408 1079 97.3

# 3. RARMIEALTI NG A =%,

Table 3. 1/0 paameters of atmospheric correction.

2004/4/29 20045/8 2004/6/3
Input 645 nm 859 nm 645 nm 859 nm 645 nm 859 nm
T 0.057 0.018 0.056 0.018 0.056 0.018
Tor 0.014 0.000 0.014 0.000 0.014 0.000
0 0.000 0.000 0.000 0.000 0.000 0.000
6o (°) 33.214 33.214 18.873 18.873 22.689 22.689
2004/4/29 20045/8 2004/6/3
Output 645 nm 859 nm 645 nm 859 nm 645 nm 859 nm
1/cosf 1.000 1.000 1.000 1.000 1.000 1.000
1/cosf, 1.195 1.195 1.057 1.057 1.084 1.084
t 0.958 0.991 0.959 0.991 0.959 0.991
to 0.950 0.989 0.957 0.991 0.955 0.990
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Fig. 2. Photomicrograph of the red tide dominant species

Prorocentrum minimum in Lake Nakaumi.

P EL Bl i bhrolz. 8512, Ny F2X
DY N F1DFD, Ml Ch-ak DD E D>
7o I, REIBSEICE VIR T2 oA
OB Z A BEST A7 MY & ZDOFELORDH
(IMRIEA, 1999 A3/8 > K 1 (620~670 nm Dt
M IS -7z &z oAb, 71228, I
7 (1982 1%, B4 iHICB VT MODIS Ny F 1Dk
EH IV 626 nm 656 nm 672 nm?D K E_F A
EETEE L Chl-a® BRE TR, Wb ggn
ERmONL Y FiZdsb00, AEMHEIZES
Nhholzl LTWwWah. 20X 7% MODIS F— %
BT — & L OFERDE N, 250 miFGEE
? MODIS /3 > FiigAs50 nm &, e nm & CaHll
TR G OGN ET L QR ERPSE R L2 L, K
SMIEDSEHN R OTH L (HFET L OMIEL L

F 4. KEMIEH O MODIS 7 — % & Chl-aD %
Table 4. Correlation coefficients between MODI®IL.] at

250 m resolution data before and after atmospheric

correction, and measured Chl-a data

Before correction After correction
L.B1 LB2 nLwB 1 nLw B 2
Chl-a 0.11 0.47 0.75 0.71
LOGy, Chl-a -0.15 0.28 0.84 0.64
n=21
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Fig. 4. Maps of surface chlorophyll.a concentration estimated fro®INS at 250 m resolution and red tide bloom distribution
observed by the naked eye from ship in Lake Nakaumi.
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