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Objectives

Surface pCO2 variation 
in the East China Sea

- What are major controlling factors ?

temperature 
salinity (river discharge)

biological process 

water column stability (mixing)



Study Period
-Aug. 26 ~ Sep. 2, 2003 (Summer)
-Apr. 28 ~ May 7. 2004 (Spring)

Measurements
-Surface water (every 1 min)
: Temp, Sal., pCO2

-Hydrocasting (about 50 stations) 
: Temp, Sal., Nutrients, Chl-a, POC

Study Area



121E 123E 125E 127E 129E

31N

33N

35N

31N

33N

35N
Summer

121E 123E 125E 127E 129E

31N

33N

35N

31N

33N

35N
Spring

   230  to  280
   280  to  300
   300  to  320
   320  to  340
   340  to  360
   360  to  380
   380  to  450

Surface pCO2
(µatm)



Surface pCO2
(µatm)

121E 123E 125E 127E 129E

31N

33N

35N

31N

33N

35N

121E 123E 125E 127E 129E

31N

33N

35N

31N

33N

35N

240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440

Summer

Spring

high

low



121E 123E 125E 127E 129E

31N

33N

35N

31N

33N

35N

CO2 Flux
(mmol m-2 d-1)

Summer

121E 123E 125E 127E 129E

31N

33N

35N

31N

33N

35N
Spring

-10

-9

-8

-7

-6

-5

-4

-3

-2

-1

0

1

2

3

4

5

source

sink

Source&sink

Sink&source



SST/
AVHRR/
NOAA

1997. 4.20

West East



121E 123E 125E 127E 129E

31N

33N

35N

31N

33N

35N

121E 123E 125E 127E 129E

31N

33N

35N

31N

33N

35N

Temperature
(oC)

Summer

Spring

13

15

17

19

21

23

25

27

29

31

33



121E 123E 125E 127E 129E

31N

33N

35N

31N

33N

35N

121E 123E 125E 127E 129E

31N

33N

35N

31N

33N

35N
SalinitySummer

Spring

25

26

27

28

29

30

31

32

33

34

35



y = 17.453x - 143.98

R2 = 0.7851

200

250

300

350

400

450

500

27 29 31 33 35

Temperature (C)

p
C

O
2
 (
µ
a
tm

)

Correlation for pCO2 & temp. and salinity
Summer Spring

y = 9.9422x + 116.91

R2 = 0.5679

200

250

300

350

400

450

500

10 15 20 25

Temperature(C)

p
C

O
2
 (
µa

tm
)

East

West

200

250

300

350

400

450

500

32 33 34 35 36

Salinity

p
C

O
2
 (
µ
a
tm

)

200

250

300

350

400

450

500

24 26 28 30 32 34

Salinity

p
C

O
2
 (
µa

tm
)

East

West



200

250

300

350

400

450

500

10 15 20 25 30 35

Temperature (C)

p
C

O
2
 (
µ
a
tm

)
Y = 8.1x + 151.2

(R2=0.92)

Correlation for pCO2 & temp at east part

spring

summer



121E 123E 125E 127E 129E

31N

33N

35N

31N

33N

35N

121E 123E 125E 127E 129E

31N

33N

35N

31N

33N

35N

200

260

320

380

440

500

560

620

680

Surface pCO2
at temp=25oC

Summer

Spring



What are major controlling factors ?

Temperature 

Salinity (river discharge) ?

yes

yes
spring

summer

eastwest

Tsushima Warm 
Current (Kuroshio)



Yangtz River discharge
summer
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What are major controlling factors ?

Temperature 

Salinity (river discharge)

Yes
spring

summer

eastwest

yes

yes

Yangtz river
discharge

after three-Gorge
Dam in 2009 ????
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Correlation for pCO2 & Chl-a and NO3

summer spring
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CO2 + H2O (+N&P) => CH2O(NP)

Biological process and mixing

CH2O(NP) => CO2 + H2O (+N&P)
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Surface pCO2 variation 
in the East China Sea

- What are major controlling factors ?

Mix
spring

summer

eastwest

temp

tempSal
biology



Conclusion

-Surface pCO2 : 230~450 µatm, sink area 

-East part : temperature is main factor in summer
and in spring

-West part : in summer, salinity (river discharge) 
in spring, mixing

At the East China Sea in summer and spring

-Seasonal variation : opposite pattern at east 
and west part of the study area 



Thank you !!!


