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Annual Variation of Water Mass Distribution in the Southwestern Sea
of Cheju Island
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Abstract: The southwestern sea of Cheju Island is influenced by many different water masses. Water mass analysis can help
to understand local hydrological characteristics and fishery resources. Based on the simulation of Nucleus for European
Modeling of the Ocean (NEMO) and the multi-concentration mixing proportion scheme, the spatial distribution and the
mixing ratio of different water masses in this area, along with their volume percentage and annual variation were quantita-
tively defined. From January to April, two water masses dominated : Shelf mixed water of the East China Sea (EM) and Ku-
roshio water of the East China Sea (KE) ,and the latter showed dominant position, as its volume percentage was always
above 50%. From May to July, four water masses existed, including Surface water of the East China Sea (ES) , Bottom cold
water of the East China Sea (BCW) , Kuroshio surface water (KES) , and Kuroshio subsurface water (KEB) , while the last
kind dominated the area with its volume percentage around 45%. From August to December, BCW disappeared, and the
other three water masses still existed. During this period, KES was the dominant water mass with its volume percentage
mostly above 50%, but KEB dominated the bottom with its power reaching the peak in August, and becoming weaker and
weaker in the following months.

Key words: water mass; mixing proportion; Cheju Island; annual variation
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Fig. 3 Climaological averaged temperature (1958-2007) at 32.2°N
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Tab.1 Monthly core temperature and salinity of water masses

P B/ C
1A 2 H 34 4 A 5H 6 H 7H 8 H 9H 10 H 11 A 12 A
KE 18.7 17.3 16.9 17.9
EM 12.7 10.2 9.1 9.6
KES 19.5 22.5 26.0 28.4 27.9 25.5 23.0 20.6
KEB 17.6 17.3 17.8 17.1 17.4 17.1 17.5 18.3
ES 13.4 184 23.0 26.5 26.2 23.6 20.1 16.2
BCW 10.5 12.2 15.3
K4 B g
14 2 H 3 H 4 H 5H 6 H 7H 8 H 9 H 10 H 11 H 12 H
KE 34.5 34.6 34.6 34.6
EM 33.9 33.9 33.8 33.5
KES 34.3 33.8 33.1 332 33.6 33.9 34.2 34.4
KEB 34.4 34.5 34.6 34.6 34.7 34.7 34.7 34.7
ES 32.6 31.6 31.2 31.4 32.4 33.2 33.4 33.6
BCW 33.6 33.5 33.8
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Fig. 5 Monthly 7-S diagrams of the climaological averaged temperature and salinity (1958-2007)
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A LN G0

KE EM KES KEB ES BCW
1A 74 26
2 H 70 30
3H 63 37
4 A 58 42
5 H 4 48 3 30
6 H 1 45 5 21
7H 14 47 11 20
8 H 35 54 8
9 H 51 40
10 H 58 31 10
11 H 62 22 11
12 A 48 17 14
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Fig. 6 Water mass formation proportion of 3 m, 32 m and 32.2°N section in the southwest of Cheju Island (Feb., May, Aug., Nov.)
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