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Monitoring the Coastal Waters of the Yellow Sea Using Ferry Box and SeaWiF$ Data

Joo-Hyung Ryu t, Jeong-Eon Moon, Jee-Eun Min, and Yu-Hwan Ahn
Ocean Satellite Research Group, Korea Ocean Research & Development Institute (KORDI)

Abstract : We analyzed the ocean environmental data from water sample and automatic
measurement instruments with the Incheon-Jeju passenger ship for 18 times during 4 years from 2001
to 2004. The objectives of this study are to monitor the spatial and temporal variations of ocean
environmental parameters in coastal waters of the Yellow Sea using water sample analysis, and to
compare and analyze the reliability of automatic measurement sensors for chlorophyll and turbidity
using in situ measurements. The chlorophyll concentration showed the ranges between 0.1 to 6.0
mg/m3. High concentrations occurred in the Gyeonggi Bay through all the cruises. The maximum value
of chlorophyll concentration was 16.5 mg/m? in this area during September 2004. The absorption
coefficients of dissolve organic matter at 400 nm showed below 0.5 m-! except those in August 2001.
During 2002-2003, it did not distinctly change the seasonal variations with the ranges 0.1 to 0.4 m™!. In
the case of suspended sediment (SS) concentration, most of the area showed below 20 g/m3 through all
seasons except the Gyeonggi Bay and around Mokpo area. In general SS concentration of autumn and
winter season was higher than that of summer. The central area of the Yellow Sea appeared to have
lower value 10 g/m3. The YSI fluorometer for chlorophyll concentration had a very low reliability and
turbidity sensor had a R2 value of 0.77 through the 4 times measurements comparing with water
sampling method. For the automatic measurement using instruments for chlorphlyll and suspended
sediment concentration, McVan and Chesea sensor was greater than YSI multisensor. The SeaWiFS SS
distribution map was well spatially matched with in situ measurement, however, there was a little
difference in quantitative concentration.

Key Words : Ferry box, SeaWiFS, Yellow Sea, Chlorophyll, Suspended sediment, Dissolved organic
matter.
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Fig. 1. Sampling points along the cruise line of Incheon-Jeju
passenger ship.
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Table 1. Observation summary including period, instruments, items and vessels.

Year Period Instrument Water Sample Vessel
Chl! Ss2 Chl. SS DOM3
May 23-24 (GAC Y o) @) 0 Chunghagjin
Jul. 4-5 Y Y O O O Chunghaejin
2001 Aug. 1-2 Y Y @) O o) Chunghaejin
' Sep. 5-6 Y Y o 0 o Chunghacjin
Oct. 22-23 Y Y O O O Chunghaejin
Jun. 17-18 X X X Chunghaejin
Jul. 10-11 O o o) Chunghaejin
2002 Aug.2-3 CY Y O o) ) Chunghaejin
Sep. 30-Oct. 1 Y Y O o ) Chunghaejin
Qct. 28-29 Y MS, Y 0 0 o) Chunghaejin
May 27-28 ) o) o) Chunghaejin
Jul. 1-2 O O O Chunghaejin
2003 Sep. 18-19 O O o) Chunghaejin
Oct. 16-17 X X X Chunghaejin
Nov. 13-14 9 0 o Chunghaejin
Aug. 23-24 O o) ) Ohamana
2004 Sep. 20-21 O ) O Ohamana
Nov. 15-16 MY O O (@] Ohamana

Chi!: chlorophyll, $S2: suspended sediment, DOM?3: dissolved organic matter, C*: ChelSea fluorometer sensor, Y3: YSI multisensor

MS6: McVan turbidity sensor
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Table 2. Normal operating and radiometric parameters for SeaWiFS.

Normal operating parameters for SeaWiFS

Scan Width 38.3°(LAC), 45.0°(GAC)
Scan Coverage 2,800 km(LAC), 1,500 km(GAC)
Pixels per Scan Line 1,285(LAC), 248(GAC)
Spatial Resolution 1.1 km(LAC), 4.5 km(GAC)
Scan Rate 6 scan lines/sec
Scan Direction West to East
Tilt Capability -20°, 0%, +20°
Revisit Time 1 day
Real-Time Data Rate 665 kbps
Digitization (per pixel) 10 bits
Normal radiometric parameters for SeaWiFS
Band Wavelength range (nm) Center Wavelength (nm) Primary Use

1 402 ~ 422 412 Gelbstoffe
2 433 ~ 453 443 Chorophyll absorption
3 480 ~ 500 490 Pigment absorption (Case-II), K(490)
4 500 ~ 520 510 Chlorophyll absorption
5 545 ~ 565 555 Pigments, Optical properties, Sediments
6 660 ~ 680 670 Atmospheric correction (CZCS heritage)
7 745 ~ 785 765 Atmospheric correction, Aerosol radiance
8 845 ~ 885 865 Atmospheric correction, Aerosol radiance

LAC: Local Area Coverage, GAC: Global Area Coverage.
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Fig. 2. Variation of chlorophyll concentration measured by spectrophotometer (a) May 23-24, Jul. 4-5, Aug.
1-2, Sep. 5-6 and Oct. 22-23, 2001 (b) Jul. 10-11, Aug. 2-3, Sep. 30 - Oct. 1 and Oct. 28-29, 2002
(c) May 27-28, Jul. 1-2, Sep. 18-19, Oct. 16-17, Nov. 13-14, 2003 (d) Aug. 23-24, Sep. 20-21, Nov.
15-16, 2004.
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Fig. 3. Variation of absorption coefficients of DOM at 400 nm (a) May 23-24, Jul. 4-5, Aug. 1-2,VSep. 5-6
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Fig. 4. Variation of suspended sediment concentration measured on (a) May 23-24, Jul. 4-5, Aug. 1-2,
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Fig. 5. Correlation between ocean environmental parameters concentration by water analysis method and automatic instruments (a)
YS| turbidity sensor values (NTU) and SS concentration (g/m®) measured at Jul. 4-5, Aug. 1-2, Sep. 22-23, 2001 and Oct. 28-
29, 2002. (b) McVan turbidity sensor values (NTU) and SS concentration (g¢/m3) measured at Oct. 28-29, 2002 and Nov. 15-
16, 2004. (c) ChelSea fluorometer values (ug/l) and chiorophyll concentration (mg/m?3) measured at Aug. 2-3, 2002.
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Fig. 6. The suspended sediment distribution maps of SeaWiFS acquired on (a) May 31, 2001, (b) Aug. 3, 2001, (c) Sep. 3, 2001, (d)
Jun. 21, 2002, (e) May 26, 2003, (f) May 31, 2003, (g) Sep. 21, 2003, (h) Sep. 22, 2004.
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