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Table S2 Parameters for inlet, oven, and detector of the gas chromatography 

Parameters Setting 

Inlet temperature 150 ℃ 

Temperature program 

45 ℃ for 3.5 mins; increase to 120 ℃ with a rate of 10 ℃ 

min-1 and hold for 15 mins; increase to 170 ℃ with a rate 

of 30 ℃ min-1 and hold for 3 mins 

Flow rate of carrier gas N2: 2.0 mL min-1 

Split ratio 5:1 

Detector temperature 300 ℃ 

Flow rate of the 

combustion/auxiliary gas 
H2: 30 mL min-1; air: 400 mL min-1 

Flow rate of exhaust gas purge N2: 60 mL min-1 

 

 

 

Table S3 Precision and detection limit of the analytical method for seawater non-methane 

hydrocarbons (NMHCs) 

 

NMHCs 
Precision 

 (%) 

Detection limit 

 (pmol L-1) 

Ethane 6 1.0 

Ethylene 4 0.7 

Propane 4 0.7 

Propylene 3 0.5 

i-butane 6 0.5 

n-butane 5 0.8 

Isoprene 3 0.5 

 



 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 

 20 

 21 

 22 

 23 

 24 

 25 

 26 

 27 

 28 

 29 

 30 

 31 

 32 

 33 

 34 

 35 

 36 

 37 

 38 

 39 

 40 

 41 

 42 

 43 

 44 

 45 

 46 

 47 

 48 

 49 

 50 

 51 

 52 

 53 

 54 

 55 

 56 

 57 

 58 

 59 

 60 

 61 

T
a

b
le

 S
4

 In
fo

rm
atio

n
 fo

r u
rb

an
 air sam

p
les co

llectio
n
 an

d
 co

n
cen

tratio
n
s o

f atm
o
sp

h
eric n

o
n
-m

eth
an

e h
y
d

ro
carb

o
n

s (N
M

H
C

s) 

C
ity

 
L

atitu
d

e
 

(N
) 

L
o

n
g
itu

d
e
 

(E
) 

D
ate 

T
im

e
 

(U
T

C
+

8
) 

E
th

an
e
 

P
ro

p
an

e 
i-b

u
ta

n
e
 

n
-b

u
ta

n
e
 

E
th

y
len

e
 

P
ro

p
y
le

n
e
 

Iso
p

ren
e 

(p
p

b
) 

T
ian

jin
 

3
8

.9
6
 

1
1

7
.7

1
 

2
0

2
1

/3
/2

7
 

0
9

:0
0
 

5
.3

9
 

2
0

.0
8
 

2
7

.5
7
 

3
0

.2
4
 

0
.2

8
3
 

0
.0

6
5
 

0
.0

2
5
 

T
ian

jin
 

3
8

.9
6
 

1
1

7
.7

1
 

2
0

2
1

/3
/2

7
 

2
3

:0
0
 

5
.7

2
 

7
.7

0
 

2
.3

1
 

6
.5

6
 

0
.1

8
6
 

0
.1

2
1
 

0
.0

1
5
 

D
o

n
g

y
in

g
 

3
7

.4
0
 

1
1

8
.8

9
 

2
0

2
1

/3
/2

8
 

0
9

:0
0
 

3
.4

8
 

2
.3

6
 

0
.4

3
 

1
.0

5
 

0
.3

9
0
 

0
.0

2
9
 

0
.0

0
7
 

D
o

n
g

y
in

g
 

3
7

.4
0
 

1
1

8
.8

9
 

2
0

2
1

/3
/2

8
 

2
3

:0
0
 

3
.4

7
 

2
.4

0
 

0
.4

3
 

1
.0

4
 

0
.3

8
9
 

0
.0

3
3
 

0
.0

0
8
 

Q
in

g
d

ao
 

3
6

.0
9
 

1
2

0
.3

4
 

2
0

2
1

/3
/2

8
 

0
9

:0
0
 

1
.6

3
 

0
.6

3
 

0
.0

3
 

0
.1

1
 

0
.1

0
1
 

0
.0

0
7
 

0
.0

0
6
 

Q
in

g
d

ao
 

3
6

.0
9
 

1
2

0
.3

4
 

2
0

2
1

/3
/2

8
 

2
3

:0
0
 

1
.4

1
 

0
.4

4
 

B
D

 
0

.0
2
 

0
.0

3
5
 

B
D

 
0

.0
0

7
 

N
in

g
b

o
 

2
9

.9
9
 

1
2

2
.2

3
 

2
0

2
1

/3
/2

8
 

0
9

:0
0
 

2
.6

5
 

1
.9

8
 

0
.6

9
 

0
.7

9
 

0
.2

0
0
 

0
.0

1
9
 

0
.0

0
9
 

N
in

g
b

o
 

2
9

.9
9
 

1
2

2
.2

3
 

2
0

2
1

/3
/2

8
 

2
3

:0
0
 

2
.6

2
 

3
.0

6
 

3
.2

0
 

3
.8

4
 

0
.3

9
0
 

0
.1

3
0
 

0
.0

2
3
 

X
ia

m
e
n

 
2

4
.4

5
 

1
1

8
.0

8
 

2
0

2
1

/3
/2

7
 

0
9

:0
0
 

1
.3

1
 

0
.2

5
 

0
.0

3
 

0
.0

2
 

0
.0

5
0
 

B
D

 
0

.0
2

5
 

S
h
e
n
zh

e
n

 
2

2
.5

3
 

1
1

4
.0

5
 

2
0

2
1

/3
/2

8
 

0
9

:0
0
 

1
.6

2
 

1
.5

2
 

0
.8

6
 

1
.8

5
 

0
.1

0
2
 

0
.0

1
6
 

0
.1

7
7
 

S
h
e
n
zh

e
n

 
2

2
.5

3
 

1
1

4
.0

5
 

2
0

2
1

/3
/2

8
 

2
3

:0
0
 

0
.8

3
 

0
.1

5
 

0
.0

1
 

0
.0

8
 

0
.0

9
2
 

0
.0

1
8
 

0
.0

0
8
 

Q
in

z
h
o

u
 

2
1

.8
7
 

1
0

8
.6

1
 

2
0

2
1

/3
/2

9
 

0
9

:0
0
 

0
.9

5
 

0
.1

5
 

0
.1

3
 

0
.0

5
 

0
.1

0
1
 

0
.0

0
6
 

0
.0

7
6
 

S
an

y
a
 

1
8

.3
9
 

1
0

9
.0

2
 

2
0

2
1

/4
/1

 
0

9
:0

0
 

0
.2

8
 

0
.2

2
 

0
.0

8
 

0
.1

5
 

0
.0

7
7
 

0
.0

2
3
 

0
.0

1
4
 

S
an

y
a
 

1
8

.3
9
 

1
0

9
.0

2
 

2
0

2
1

/4
/1

 
2

3
:0

0
 

0
.3

4
 

0
.4

3
 

0
.2

3
 

0
.3

2
 

0
.1

2
2
 

0
.0

4
0
 

0
.2

5
0
 

B
D

: b
elo

w
 th

e d
etectio

n
 lim

it 

 



 62 

 63 

 64 

 65 

 66 

 67 

 68 

 69 

 70 

 71 

 72 

 73 

 74 

 75 

 76 

 77 

 78 

 79 

 80 

 81 

 82 

 83 

 84 

 85 

 86 

 87 

 88 

 89 

 90 

 91 

 92 

 93 

 94 

 95 

 96 

 97 

 98 

 99 

 100 

 101 

 102 

 103 

 104 

 105 

 106 

 107 

 108 

 109 

 110 

 111 

T
a

b
le

 S
5

 In
fo

rm
atio

n
 fo

r o
cean

ic air sam
p

les co
llectio

n
 an

d
 co

n
cen

tratio
n
s o

f n
o
n
-m

eth
an

e h
y
d
ro

carb
o
n
s (N

M
H

C
s) in

 o
cean

ic atm
o

sp
h
ere 

S
ta

tio
n

 
L

a
titu

d
e
 

(N
) 

L
o

n
g

itu
d

e
 

(E
) 

D
a

te
 

T
im

e
 

(U
T

C
+

8
) 

E
th

a
n

e
 

P
ro

p
a

n
e 

i-b
u

ta
n

e
 

n
-b

u
ta

n
e
 

E
th

y
len

e
 

P
ro

p
y

len
e
 

Iso
p

ren
e
 

(p
p

b
) 

E
1

 
3

1
.3

5
 

1
2

2
.6

 
2

0
2

1
/4

/2
6

 
2

0
:0

9
 

0
.9

6
9
 

0
.2

3
6
 

0
.0

1
8
 

0
.0

2
5
 

0
.0

8
3
 

0
.0

2
3
 

0
.0

0
5
1
 

E
2

 
3

1
.3

 
1

2
6

.4
9
 

2
0

2
1

/4
/2

7
 

2
0

:3
3
 

0
.8

1
5
 

0
.1

9
5
 

B
D

 
0

.0
3

6
 

0
.1

1
 

0
.0

3
8
 

0
.0

1
6
3
 

E
3

 
3

0
.0

4
 

1
2

2
.7

1
 

2
0

2
1

/4
/2

9
 

1
8

:0
9
 

1
.7

2
3
 

1
.5

7
1
 

0
.4

0
3
 

0
.5

1
1
 

0
.1

9
9
 

0
.0

3
4
 

0
.0

0
5
6
 

E
4

 
2

9
.3

2
 

1
2

2
.3

8
 

2
0

2
1

/4
/2

9
 

2
3

:3
3
 

1
.4

7
1
 

1
.2

1
5
 

0
.3

8
4
 

0
.4

2
4
 

0
.1

4
3
 

0
.0

3
 

0
.0

0
3
9
 

E
5

 
2

8
.7

8
 

1
2

3
.0

9
 

2
0

2
1

/4
/3

0
 

5
:3

2
 

1
.1

1
4
 

0
.5

8
7
 

0
.0

9
2
 

0
.1

0
8
 

0
.1

0
1
 

0
.0

2
5
 

0
.0

1
2
9
 

E
6

 
2

9
.2

7
 

1
2

5
.4

3
 

2
0

2
1

/4
/2

8
 

7
:4

0
 

0
.6

8
6
 

0
.2

2
6
 

B
D

 
0

.0
3

5
 

0
.0

5
 

0
.0

4
9
 

0
.0

1
7
7
 

E
7

 
2

7
.8

8
 

1
2

1
.3

3
 

2
0

2
1

/5
/1

 
1

8
:2

6
 

1
.6

7
 

1
.7

8
7
 

0
.8

0
6
 

0
.6

9
4
 

0
.2

9
5
 

0
.0

3
6
 

0
.0

0
1
6
 

E
8

 
2

7
.4

6
 

1
2

4
.9

7
 

2
0

2
1

/4
/3

0
 

1
9

:1
0
 

1
.0

7
6
 

0
.4

4
3
 

0
.0

7
8
 

0
.0

8
6
 

0
.1

4
2
 

0
.0

3
8
 

0
.0

0
5
5
 

E
9

 
2

6
.5

7
 

1
2

0
.9

6
 

2
0

2
1

/5
/2

 
5

:1
9
 

1
.5

0
5
 

1
.2

9
7
 

0
.2

8
9
 

0
.4

6
1
 

0
.1

3
3
 

0
.0

3
 

0
.0

4
3
2
 

E
1

0
 

2
6

.0
3
 

1
2

1
.7

5
 

2
0

2
1

/5
/2

 
1

2
:1

7
 

0
.9

9
 

0
.4

3
7
 

0
.0

6
3
 

0
.0

8
2
 

0
.0

7
6
 

0
.0

2
2
 

0
.0

0
3
 

H
1

 
3

9
.5

1
 

1
2

3
.9

 
2

0
2

1
/4

/2
0

 
1

5
:1

2
 

1
.2

3
 

0
.4

3
9
 

0
.5

4
 

0
.0

8
2
 

0
.1

3
 

0
.0

3
1
 

0
.0

0
3
6
 

H
2

 
3

8
.7

5
 

1
2

2
.9

9
 

2
0

2
1

/4
/2

0
 

1
1

:2
0
 

0
.7

0
2
 

1
.7

 
B

D
 

0
.4

4
7
 

0
.0

2
8
 

0
.0

3
4
 

0
.0

1
3
3
 

H
3

 
3

7
.9

9
 

1
2

2
.0

4
 

2
0

2
1

/4
/1

9
 

1
7

:2
0
 

1
.5

8
 

1
.1

9
7
 

1
.1

6
8
 

0
.5

9
6
 

0
.2

5
3
 

0
.0

2
9
 

0
.0

0
6
1
 

H
4

 
3

7
.9

5
 

1
2

3
.9

1
 

2
0

2
1

/4
/2

1
 

6
:0

5
 

1
.4

4
8
 

0
.3

1
8
 

0
.1

9
4
 

0
.0

4
5
 

0
.0

7
5
 

0
.0

2
3
 

B
D

 

H
5

 
3

5
.0

3
 

1
2

3
.0

3
 

2
0

2
1

/4
/2

4
 

1
2

:1
5
 

1
.2

5
5
 

0
.6

5
4
 

0
.2

2
9
 

0
.2

2
2
 

0
.2

4
4
 

0
.0

6
 

0
.0

0
2
2
 

H
6

 
3

3
.9

5
 

1
2

1
.8

5
 

2
0

2
1

/4
/2

5
 

9
:3

9
 

1
.0

0
7
 

0
.3

6
1
 

0
.1

8
9
 

0
.0

9
1
 

0
.1

2
9
 

0
.0

3
 

0
.0

0
1
6
 

H
7

 
3

4
.0

2
 

1
2

3
.7

9
 

2
0

2
1

/4
/2

5
 

1
:2

2
 

1
.2

7
6
 

0
.8

1
6
 

0
.2

3
3
 

0
.2

5
9
 

0
.2

8
6
 

0
.0

3
7
 

0
.0

1
3
4
 

H
8

 
3

2
.9

9
 

1
2

2
.9

8
 

2
0

2
1

/4
/2

7
 

9
:1

6
 

1
.3

5
5
 

0
.8

0
4
 

0
.1

3
9
 

0
.2

0
3
 

0
.1

2
3
 

0
.0

2
3
 

0
.0

0
0
7
 

H
9

 
3

2
.4

3
 

1
2

3
.8

4
 

2
0

2
1

/4
/2

6
 

8
:0

6
 

1
.0

7
2
 

0
.3

3
2
 

0
.0

5
 

0
.0

5
6
 

0
.1

5
2
 

0
.0

3
4
 

0
.0

0
3
5
 

B
D

: b
elo

w
 th

e d
etectio

n
 lim

it 

 



 112 

 113 

 114 

 115 

 116 

 117 

 118 

 119 

 120 

 121 

 122 

 123 

 124 

 125 

 126 

 127 

 128 

 129 

 130 

 131 

 132 

 133 

 134 

 135 

 136 

 137 

 138 

 139 

 140 

 141 

 142 

 143 

 144 

 145 

 146 

 147 

 148 

 149 

 150 

 151 

 152 

 153 

 154 

 155 

 156 

 157 

 158 

 159 

 160 

 161 

T
a

b
le S

6
 A

tm
o

sp
h

eric n
o
n
-m

eth
an

e h
y
d
ro

carb
o
n
s (N

M
H

C
s) fro

m
 d

ifferen
t rep

o
rts 

R
eg

io
n

 
E

th
an

e
 

P
ro

p
an

e 
i-b

u
ta

n
e
 

n
-b

u
ta

n
e
 

E
th

y
len

e
 

P
ro

p
y
le

n
e
 

Iso
p

ren
e 

R
efere

n
ce

 

(p
p

b
) 

T
h
e Y

ello
w

 S
ea a

n
d

 th
e E

ast C
h
in

a S
ea

 
1

.2
4
 

0
.8

2
2
 

0
.2

8
3

 
0

.2
5

6
 

0
.1

5
1
 

0
.0

3
3
 

0
.0

0
8
 

T
h
is stu

d
y

 

B
en

g
al B

a
y
 

0
.5

6
1
 

0
.1

9
1
 

0
.1

0
7
 

0
.1

4
3
 

0
.2

9
9
 

0
.1

9
2
 

N
D

 
S

ah
u
 et al., 2

0
1
1
 

B
en

g
al B

a
y
 

0
.8

6
1
 

0
.0

9
3
 

0
.0

4
0

 
0

.1
5

6
 

0
.0

9
9
 

0
.0

5
9
 

N
D

 
S

ah
u
 et al., 2

0
1
1

 

N
o

rth
w

est P
acific O

cea
n

 
0

.6
1
 

0
.2

4
 

0
.1

2
 

0
.0

7
 

0
.4

2
 

0
.6

0
 

N
D

 
L

i et al., 2
0

1
9

 

N
D

: N
o

 d
ata. 

 



 162 

 163 

 164 

 165 

 166 

 167 

 168 

 169 

 170 

 171 

 172 

 173 

 174 

 175 

 176 

 177 

 178 

 179 

 180 

 181 

 182 

 183 

 184 

 185 

 186 

 187 

 188 

 189 

 190 

 191 

 192 

 193 

 194 

 195 

 196 

 197 

 198 

 199 

 200 

 201 

 202 

 203 

 204 

 205 

 206 

 207 

 208 

 209 

 210 

 211 

T
a

b
le

 S
7

 In
fo

rm
atio

n
 fo

r seaw
ater sam

p
les an

d
 co

n
cen

tratio
n
s o

f n
o
n
-m

eth
an

e h
y
d
ro

carb
o
n
s (N

M
H

C
s) 

S
ta

tio
n

 
L

a
titu

d
e
 

(N
) 

L
o

n
g

itu
d

e
 

(E
) 

D
a

te
 

T
im

e
 

(U
T

C
+

8
) 

E
th

a
n

e
 

P
ro

p
a

n
e 

i-b
u

ta
n

e
 

n
-b

u
ta

n
e
 

E
th

y
len

e
 

P
ro

p
y

len
e
 

Iso
p

ren
e
 

(p
m

o
l L

-1) 

E
1

 
3

1
.3

5
 

1
2

2
.6

 
2

0
2

1
/4

/2
6

 
2

0
:3

2
 

9
.1

1
 

6
.6

9
 

9
.8

1
 

B
D

 
8

0
.8

 
2

6
.2

 
3

1
.9

 

E
2

 
3

1
.3

 
1

2
6

.4
9
 

2
0

2
1

/4
/2

7
 

2
0

:5
7
 

1
1

.7
 

1
1

.5
 

2
.7

9
 

B
D

 
1

0
9
 

1
3

.4
 

2
2

.5
 

E
3

 
3

0
.0

4
 

1
2

2
.7

1
 

2
0

2
1

/4
/2

9
 

1
8

:2
2
 

2
2

.8
 

3
2

.3
 

6
.1

7
 

1
0

.3
8
 

1
3

6
 

2
7

.6
 

1
0

5
 

E
4

 
2

9
.3

2
 

1
2

2
.3

8
 

2
0

2
1

/4
/2

9
 

2
3

:5
0
 

1
1
 

1
5

.7
 

1
4

.4
 

B
D

 
6

6
.2

 
1

4
.4

 
5

9
.7

 

E
5

 
2

8
.7

8
 

1
2

3
.0

9
 

2
0

2
1

/4
/3

0
 

5
:5

5
 

7
.8

3
 

3
.7

6
 

1
.5

4
 

B
D

 
8

.4
 

2
.4

2
 

3
.4

3
 

E
7

 
2

7
.8

8
 

1
2

1
.3

3
 

2
0

2
1

/5
/1

 
1

8
:4

0
 

1
4

.4
 

1
8

.9
 

2
0

.4
 

B
D

 
6

9
.6

 
2

0
.8

 
4

4
.9

 

E
8

 
2

7
.4

6
 

1
2

4
.9

7
 

2
0

2
1

/4
/3

0
 

1
9

:4
2
 

1
0

.5
 

6
.9

 
4

.3
3
 

B
D

 
8

9
.9

 
8

.2
9
 

1
7

.3
 

E
9

 
2

6
.5

7
 

1
2

0
.9

6
 

2
0

2
1

/5
/2

 
5

:4
4
 

1
5

.6
 

1
4

.5
 

1
8
 

1
.4

4
 

6
2

.5
 

1
8
 

5
1

.3
 

E
1

0
 

2
6

.0
3
 

1
2

1
.7

5
 

2
0

2
1

/5
/2

 
1

2
:4

2
 

4
.7

 
3

.6
8
 

2
.7

6
 

B
D

 
1

7
.9

 
6

.4
3
 

7
.6

 

H
2

 
3

8
.7

5
 

1
2

2
.9

9
 

2
0

2
1

/4
/2

0
 

1
1

:4
1
 

1
3

.3
 

2
2
 

2
.9

2
 

3
2

.9
2
 

7
9
 

2
7
 

1
0
 

H
3

 
3

7
.9

9
 

1
2

2
.0

4
 

2
0

2
1

/4
/1

9
 

1
7

:4
1
 

1
3

.6
 

1
7

.1
 

3
.4

1
 

1
8

.8
5
 

5
9

.4
 

1
6

.7
 

2
6

.3
 

H
4

 
3

7
.9

5
 

1
2

3
.9

1
 

2
0

2
1

/4
/2

1
 

6
:3

1
 

1
3
 

1
0

.1
 

3
5

.3
 

0
.5

6
 

1
1

5
 

1
9

.8
 

1
7

.9
 

H
5

 
3

5
.0

3
 

1
2

3
.0

3
 

2
0

2
1

/4
/2

4
 

1
2

:3
6
 

1
1

.3
 

1
0

.9
 

4
.8

6
 

1
5

.0
3
 

8
7

.9
 

1
1

.4
 

3
6

.1
 

H
6

 
3

3
.9

5
 

1
2

1
.8

5
 

2
0

2
1

/4
/2

5
 

9
:5

8
 

8
.4

 
1

0
.7

 
9

.5
2
 

B
D

 
3

5
.8

 
8

.4
3
 

1
9

.4
 

H
7

 
3

4
.0

2
 

1
2

3
.7

9
 

2
0

2
1

/4
/2

5
 

1
:4

7
 

7
.9

6
 

7
.9

4
 

5
.9

1
 

B
D

 
5

4
.8

 
6

.3
7
 

2
0

.5
 

H
9

 
3

2
.4

3
 

1
2

3
.8

4
 

2
0

2
1

/4
/2

6
 

8
:4

1
 

1
0

.1
 

9
.4

 
9

.2
2
 

B
D

 
5

5
.2

 
1

5
.5

 
2

2
.1

 

B
D

: b
elo

w
 th

e d
etectio

n
 lim

it 

 



 212 

 213 

 214 

 215 

 216 

 217 

 218 

 219 

 220 

 221 

 222 

 223 

 224 

 225 

 226 

 227 

 228 

 229 

 230 

 231 

 232 

 233 

 234 

 235 

 236 

 237 

 238 

 239 

 240 

 241 

 242 

 243 

 244 

 245 

 246 

 247 

 248 

 249 

 250 

 251 

 252 

 253 

 254 

 255 

 256 

 257 

 258 

 259 

 260 

 261 

T
a

b
le

 S
8

 S
u

rface seaw
ater tem

p
eratu

re (S
S

T
), w

in
d
 sp

eed
(u

), an
d
 sea

-to
-air flu

x
 o

f n
o
n
-m

eth
an

e h
y
d
ro

carb
o
n
s (N

M
H

C
s) fo

r o
cean

ic statio
n

s 

S
tatio

n
 

S
S

T
 

u
 

E
th

an
e
 

P
ro

p
an

e 
i-b

u
ta

n
e
 

n
-b

u
ta

n
e
 

E
th

y
len

e
 

P
ro

p
y
le

n
e
 

Iso
p

ren
e 

(°C
) 

(m
 s

-1) 
(n

m
o

l m
-2 d

-1) 

E
1

 
1

7
 

1
1

.6
 

7
3

.9
 

5
0

.5
 

7
1

.4
 

-0
.6

 
7

3
7

.1
 

2
1
1

.9
 

2
2

7
.3

 

E
2

 
1

9
.6

 
7

.8
 

4
7
 

4
3

.2
 

9
.8

 
-0

.3
 

4
8

9
.3

 
5

2
.7

 
7

8
.5

 

E
3

 
1

9
.3

 
8

.9
 

1
1

8
.3

 
1

5
7

.4
 

2
7

.8
 

4
6

.8
 

7
7

4
.7

 
1

3
8

.9
 

4
6

8
.2

 

E
4

 
1

8
.4

 
1

0
.6

 
7

6
.8

 
1

0
4

.4
 

9
0

.4
 

-0
.5

 
5

1
7

.1
 

9
9

.2
 

3
6

5
.6

 

E
5

 
1

9
.5

 
1

2
.7

 
8

1
.5

 
3

5
.6

 
1

4
.2

 
-0

.8
 

8
9

.8
 

2
3

.3
 

3
1
 

E
7

 
2

0
.7

 
5

.5
 

2
9

.6
 

3
6

.7
 

3
7

.1
 

-0
.1

 
1

5
8

.2
 

4
2
 

7
9

.9
 

E
8

 
2

2
 

9
.9

 
7

0
.8

 
4

3
.4

 
2

6
 

-0
.5

 
6

8
1

.6
 

5
4

.7
 

1
0

2
.2

 

E
9

 
2

0
.4

 
4

.2
 

1
8

.3
 

1
5

.9
 

1
8

.7
 

1
.4

 
8

0
.8

 
2

0
.7

 
5

2
 

E
1

0
 

2
5
 

6
.1

 
1

2
.3

 
9

.1
 

6
.7

 
-0

.2
 

5
3

.4
 

1
7

.2
 

1
8

.2
 

H
2

 
1

2
.4

 
4

.3
 

1
3

.1
 

2
0

.5
 

2
.5

 
2

8
.7

 
8

6
.1

 
2

6
.1

 
8

.5
 

H
3

 
1

4
.6

 
1

.7
 

2
.3

 
2

.7
 

0
.5

 
2

.8
 

1
1
 

2
.7

 
3

.8
 

H
4

 
9

.2
 

9
.8

 
6

0
.8

 
4

4
.1

 
1

4
6
 

2
 

5
9

4
.6

 
9

0
.7

 
7

2
.3

 

H
5

 
1

3
.3

 
1
1

.5
 

8
1

.8
 

7
3

.5
 

3
1
 

9
6

.1
 

7
0

6
 

8
0

.5
 

2
2

6
.3

 

H
6

 
1

3
.6

 
4

.6
 

9
.8

 
1
1

.9
 

1
0
 

-0
.1

 
4

6
.5

 
9

.7
 

2
0
 

H
7

 
1

4
.4

 
0

.7
 

0
.2

 
0

.2
 

0
.1

 
N

D
 

1
.7

 
0

.2
 

0
.5

 

H
9

 
1

5
.5

 
5

.5
 

1
7

.9
 

1
5

.7
 

1
4

.7
 

-0
.1

 
1

0
9

.4
 

2
7

.2
 

3
4

.4
 

 



 262 

Table S9 Distance from station to nearest land (L), transport time of air mass from it leaving the land 

to the station (t), and retention of air mass over the land (RL) 

Station 
L 

(km) 

t 

(hour) 
RL-48 RL-72 RL-96 RL-mean 

E1 68.34 19 0.19 0.39 0.51 0.36 

E2 330.99 44 0.07 0.07 0.16 0.58 

E3 29.19 11 0.79 0.86 0.89 0.10 

E4 40.28 20 0.75 0.82 0.86 0.85 

E5 113.85 14 0.61 0.72 0.78 0.81 

E6 298.68 15 0.29 0.27 0.23 0.70 

E7 13.86 12 0.78 0.84 0.88 0.26 

E8 319.87 38 0.52 0.64 0.72 0.83 

E9 69.24 49 0.14 0.11 0.16 0.62 

E10 83.10 46 0.56 0.56 0.63 0.14 

H1 34.64 20 0.29 0.47 0.53 0.58 

H2 33.43 22 0.35 0.53 0.63 0.43 

H3 48.09 4 0.94 0.96 0.97 0.50 

H4 61.65 81 0 0 0.09 0.96 

H5 199.84 26 0.25 0.27 0.4 0.03 

H6 124.22 30 0.17 0.14 0.27 0.31 

H7 119.51 33 0.11 0.1 0.13 0.19 

H8 158.65 42 0.06 0.26 0.4 0.11 

H9 197.59 39 0.23 0.43 0.54 0.24 
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 328 
 329 

Figure S1 The scaled residuals given by positive matrix factorization (PMF).330 



 331 

 332 

Figure S2 Romte sensing monthly Chl-a concentration (panel a) and total absorption coefficient at 443 nm (panel 333 

b) in April 2021. Data of Aqua-MODIS at resolution of 9 km were downloaded from 334 

https://oceancolor.gsfc.nasa.gov/ (Schlitzer, Reiner, Ocean Data View, odv.awi.de, 2023).335 



 336 

Figure S3 Distributions of alkanes (black dots) and alkenes (red dots) in the atmosphere over the Yellow Sea and 337 

the East China Sea (Schlitzer, Reiner, Ocean Data View, odv.awi.de, 2024).338 



 339 

Figure S4 Impacts of air mass (indicated by transport time and RL) on atmospheric alkanes (a) and alkenes (b) 340 

over the Yellow Sea and the East China Sea. 341 

 342 

 343 

Figure S5 Comparison in surface seawater temperature (panel a) and wind speed (panel b) between regions 344 

within/beyond 100 km from the coastline. Boxes span the interquartile range, with lines at the median. Diamonds 345 

indicate mean values, and whiskers span the 5-95 percentiles. 346 
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