
0.7 1 1.5 2 3 4 5 6 7 10 15
Friction velocity u*, w [cm s-1]

10

20

30
40
50
70

100

200

300
400
500
700

1000

2000
Su

rf
ac

e 
tr

an
sf

er
 v

el
oc

ity
 k

s,
60

0 
[c

m
 h

-1
]

Fresh water
Seawater model
Seawater
1/7.19 u *  600 0.5

0.605 u3.0
*

0.7 1 1.5 2 3 4 5 6 7 10 15
Friction velocity u*, w [cm s-1]

0.5

1

2

5

10

20

50

100

200

500

1000

2000

5000

Bu
bb

le
 s

ur
fa

ce
 tr

an
sf

. v
el

. k
c,

60
0 

[c
m

 h
-1

]

Fresh water
Seawater model
Seawater
4.14(u *  - 5.8)2.20

51.6(u *  - 5.8)1.82

0.7 1 1.5 2 3 4 5 6 7 10 15
Friction velocity u*, w [cm s-1]

0.02

0.05

0.1

0.2

0.5

1

2

5

10

20

50

100

200

Bu
bb

le
 v

ol
um

e 
tr

an
sf

. v
el

. k
r [

cm
 h

-1
]

Fresh water
Seawater model
Seawater
1.3(u *  - 5.8)1.745

0.7 1 1.5 2 3 4 5 6 7 10 15
Friction velocity u*, w [cm s-1]

0.001

0.002

0.005

0.01

0.02

0.05

0.1

0.2

0.5

1

 T
ra

ns
iti

on
 s

ol
ub

ili
ty

 
t 

[ ]
Fresh water
Saltwater model
Saltwater

(a) (b)

(c) (d)


