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A Possibility of Finding the Variation of the Kuroshio
Transport from the Value of Salinity of the
Subsurface Water in the East China Sea.

Masaaki CHAEN

Abstract

In order to find the variation of the Kuroshio transport in the East China Sea from the
oceanographic elements, such as temperature or salinity, the relations between the total
transport and temperatures or salinities of the different water masses constructing the
Kuroshio are discussed, based on the geostrophic transport of the Kuroshio divided by
every 1°C in temperature and 0.1Y%, in salinity on the T-S diagram. The materials used
in this study are the CSK oceanographic data along 125°E occupied by the Keiten Maru and
the Kagoshima Maru in April and August of 1965 to 1970. The ratio of the partial trans-
port of the subsurface water (thermosteric anomaly 440cl/t-240cl/t) to the total one is
about 40% both in April and August. An instructive relation is found between the total
transport of the Kuroshio (Tt km3h~!) and the salinity in the center of the subsurface water
(S %o : Tt=210(S—34.5)+35, where the value of 34.5 is adopted for the standard value of
salinity. This fact suggests a possibility of finding the variation of the Kuroshio transport.
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Fig. 2. Geostrophic transport of the Kuroshio (km®h~?) divided by every 1.0°C in
temperature and 0.1%, in salinity on the T-S diagram.
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Table 1. Values of maximum velocity of east component and the geostrophic
transport of the Kuroshio across 125°E section. Values in parentheses
are percentages of the partial transport to the total one.
Max. velocity Geostrophic transport (km3h-1)
Year Month of east Total Partial transport
component Surf ter Subsurface Intermediate
transport ace wate water water
(cm sec™!) (440 c1/t< (440~240 c1/t) (240 cl/t>)
1966 April 80 105.6 20.3 (19 50.5 (48) 34.8 (33)
1967 April 7 108.5 17.7 (16) 47.6 (44) 43.2 (40)
1968 April 87 99.8 16.1 (16) 40.7 (41 43.0 (4D
1969 April 109 136.4 19.6 (14 69.0 (51) 47.8 (35)
1970 April 104 124.1 21.5 (D 45.0 (36) 57.6 7
Mean 91.4 114.9 19.0 (16) 50.6 44 45.3 (40
Max. velocity Geostrophic transport (km3h-1)
Year Month of east Total Partial transport
component Surface water Subsurface Intermediate
transport a € water water
(cm sec™!) (440 c1/t<) (440~240 cl/t) (240 cl/t>)
1965 August 100 101.1 30.3 (30) 35.1 (85 35.7 (35)
1966 August 95 91.1 26.9 (30) 36.8 (40) 27.4 (30)
1967 August 110 133.3 40.0 (30) 49.6 (37 43.7 (33)
1968 August 70 9.5 23.5 (25) 49.0 (52) 22.0 (23)
Mean 93.8 105.2 30.2 (29 42.6 (41) 32.4 (30

anomaly 440cl/t * 240cl/t L DR THEISht-. Fig. 2 khbhsd X 5, 440 cl/t DKE
LGOS, 4 A, 8 ARTHHICHB L, KB 28.5°C, 5 34.65% T b, 240cl/t it
KiE#915. 5°C, H#HY 34. 65 HolcAEY T 5. 440cl/t L EDKIT, 4 BA3RE» HEIK 50m,
8 AP 100m DRI FTOERBAKTEHD, 440 cl/t & 240 cl/t M KB ESHE S KRB KICHEY
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T 5. HEEAED thermosteric anomaly (¥, 4 B4 310cl/t, 8 A% 350 cl/t TH 5.
240 cl/t PITF o ABITEME N EF LI LR BATH S, = OWRROE 8/ NIBERBSIC L b
BERLERT AFREMAR L RTRGF DR TN BZ 10D, KFRRAIO /e < S~ BECrg
W X, EEBNE X ) TRAE - TOES IR, REFEHORMBEICL 57 1,200m ¥
TOAHEFRFEKCEDTLIWTEAS ). LATFEFRIFTOEFEAD thermosteric anomaly
13 320~390 cl/t G, Kig HOOMEE FhFh 21~24°C, 35.3~35.5%ThH, HEKDE
SRR AEYS 32 thermosteric anomaly (% 130cl/t ©h %5 (Masuzawa, 1964).
3pEXNT-REAK WEAKLFBAOBIMBOEHBRICHTI2EFRELAL S L (Table 1),
4 BDBE, FHETEBKOMEIL16%, REBKLHFRBKIThEN 4 %L 0% TH%. 8 A
BEBAOTEI ML 29 %, RBKOWMEIL 41 %BT4HADEFREKRZRA, HEKIE 30 %I
7ch 4 Bic 5XR10 %A LT3, T-S diagram ECiEix, 4 Ax»b 8 ANt LE~NDOER
DETHbNE. Zhid, MmN X 3 KEORR, BKCX3HEMETICE 75 thermosteric
anomaly DM SN 2B Eodors, Fig 2 cabhs ke, 8 Akl BEER
KBEWER KR L 5 X b B OKBARFMO—E L It THA TS Z & d REIg.

4. L2RBELBHEEBRTIKRBOKE ESESOBR

EEeHRT % 3 AMOREKE, HOMELLT 3AHOEIMEBEOMBELMBEOKE
SERDIc. Fhw Table 2 TiRT (UTRN3 AR, HME, TXTHBELODOEXZRD).
488 BEDKE, HOoDERIT, FHETHRBE, EBATIE 4ADKEIR8 ADKEILD
iy 2°C EL, HE, 4 BoER8 ADFRIZ bR 0.3 %\ . KEAKELFRBKTIE WA
DOFHKE, HEISOBITILIZE A Y ENRLZ LA, Tsuchida (1971) B ABRREEO ZH

Table 2. Values of water temperature and salinity in the center of the partial
transport for various water masses.

i Surface water Sulﬁurface water Intermediate water
I~ 1

Year Month | Tem(440 cl/t<SZllin (440~240 cl/t) (240 c1/t>)
(oc)p‘ (%)‘ Temp. Salin. Temp. Salin.
1966 April 24.9 34.78 19.4 34.79 l 10.9 34.47
1967 April 24.3 34.63 20.6 34.91 11.7 34.62
1968 April 25.1 34.62 19.5 34.82 11.5 34.55
1969 April 24.9 34.84 20.7 34.95 i 11.7 34.59
1970 April 25.2 34.71 20.1 34.89 11.0 34.64
Mean 24.9 34.72 20.1 34.87 11.4 34.57
Surface water Subsurface water Intermediate water

Year Month — (440 cl/t <Sa)11in (440~240 cl/t) (240 c1/t>)
(acg : % : Temp. Salin. Temp. Salin.
1965 August 27.0 34.54 19.8 34.86 12.0 34.63
1966 August 27.0 34.40 19.8 34.75 10.9 ‘, 34.44
1967 August 27.1 34.50 20.5 | 34.94 10.6 34.56
1968 August 27.3 34.21 19.4 34.81 11.3 34.53
Mean 27.1 34.41 19.9 34.84 11.2 34.54
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Fig. 3. Relation between the total transport and the temperature in the center
of the partial transport of the surface water (a), the subsurface water (b)
and the intermediate water (¢). Symbols are circles in April and black
circles in August.
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Fig. 4. Relation between the total transportand the salinity in the center of the
partial transport of the surface water (a), the subsurface water (b) and
the intermediate water (c). Symbols are circles in April and black circles
in August.
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Ihigwv. LaLl, 2WEE REKOKE EHEE O, EH2oX 35 2 13BRIEFET
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Bilcdd, TOWBRMBKEMT S L &L, BEAOREKEZRTREKOKESE L, 1 oEHRE N &
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HaE (S%) & OBRER/2REC LY RDZ LRORIKE 5.

Tt = 210(S—34.5)+35 @™

ZCT, HOMEE L T35 % EBICL s, iU, Fig. 2 KAabhd X5k, REKCHE
w7 thermosteric anomaly 440 cl/t~240cl/t fDOE S EOBREN’ 34.5% ThH, Zhld
TOHEMETL VBl bTHS. Fig. 51, 2WELES 34.7 %Ll LD KEOWE & DBIFF
FRLEAR, 2R (Tt km*h™) 23833 L5 34.7 %Ll LoFEH sk (Pt km®h™) 23
B3 2 RRNOBEFERREE .

Tt = 0.8Pt+65 @

FEBAKLPBAOKE, HoL OMCEFZRARBIIRGOI, REKEEELHORMFHECH S
HREOREOHEBLTIT 51D THY, PEAIREENRILACHLEZ L, B, RBEAKTHLE
LEBERRERTHD, BHOLENCERELER W LERLITLONS.
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Fig. 5. Relation between the total transport and the partial
transport of water mass of salinity higher than 34.7%,.
Symbols are circles in April and black circles in August.
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HEeMTLEAIC LS CSK g kb, 4828 Hickits 125°E fulifo T-S diagram
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