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Simple Estimation of Net Heat Transport
through the Sea Surface in Funka Bay

Yutaka ISODAY, Hideki SUETAKE? and Tomonori AZUMAYA®Y

Abstract

The stability of the water column due to warming plays an important role in the onset of diatom spring-bloom
in Funka Bay (Azumaya et al., 2001). This suggests that net heat transport through the sea surface becomes a good
index for the onset time of spring-bloom. However, to estimate such heat transport, the complex calculations using

many meteorological and oceanographical data are needed.

In the present study, we proposed the simple equations

for estimation of net heat transport by only using most dominant a few meteorological data, e.g., air temperature,

wind speed, amount of cloud and so on.
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Fig. I(a) Time series of ON, QS, QL, QF and QH at the period from January to May in 1970-1985.
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Fig. I(b) Same as Fig. 1(a) but in 1986-1995.
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Fig.2 Scattering plots between QN and four elements, i.e., OS, QL, QF and QH, at the five periods of 1-30, 31-60, 61-
90, 91-120 and 121-152 days.
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Table ! Correlation coefficients between QN and four

elements, ie., OS, QL, QF and QH, at the five
periods of 1-30, 31-60, 61-90, 91-120 and 121-152

days.
os oL oF oH
1~30 day 0.277 0.376 0.840 | 0970
31~60 day 0.394 0.303 0.792 | 0955
61~90 day 0.597 —0.036 0417 | 0.838
91~120 day 0.761 —0.300 | —0.063 | 0615
121~152 day 0.866 —0458 | —0329 | 0616

Table 2 Correlation coefficients (r) and regression constant values (a, b) between QN and six
parameters, i.e., Ta, Ta - U, U, Tw, Tw-Ta and CL, at the five periods of 1-30, 31-

60, 61-90, 91-120 and 121-152 days.

Ta Tax U

a b r a b r
1~30 day 22.57 —140.73 0.608 5.05 —134.22 0.771
31~60 day 24.77 —29.82 0.686 5.42 —35.20 0.814
61~-90 day 23.30 18.54 0.736 593 29.39 0.710
91~120 day 16.85 44.47 0.659 1.70 103.90 0.304
121~152 day 15.66 25.01 0.612 1.18 145.17 0.243

U Tw

a b r a b r
1~30 day —37.99 17.08 —0.800 1.93 —200.64 —0.018
31~60 day —30.00 60.36 —0.748 16.25 —139.49 —0.061
61~90 day —23.87 136.51 —-0.571 35.00 —69.35 0.306
91~120 day —14.80 195.57 —0.358 15.40 67.14 0.222
121~152 day —9.73 220.70 —0.189 577 140.42 0.102

Tw—Ta CL

a b r a b r
1~30 day —31.96 28.80 —0.712 —9.51 —111.62 —0.195
31~60 day —29.76 56.51 —0.718 —8.79 —18.61 —0.227
61~90 day —27.48 101.91 —0.683 —11.03 96.27 —0473
91~120 day —1941 123.20 —0.665 —13.40 216.31 —0.699
121~152 day —19.50 138.98 —0.660 —18.09 299.71 —0.862
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Fig. 3(a) Scattering plots between QN and three parameters of 7a, Ta « U and U at the five periods of 1-30, 31-60, 61—
90, 91-120 and 121-152 days.
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Fig. 3(b) Same as Fig. 3(a) but between QN and three parameters of Tw, Tw-Ta and CL.



X B

X

% 55(1), 2004.

e (Wih)
400.0

200.0
150 0.0
day -200.0

-400.0 -
wrs (W)
400.0

200.0
0.0
day -200.0

-400.0
w0 ' (Wih)
400.0

200.0

g0 150

day

120

L et

-400.0
ez (Wik)
400.0

200.0
0.0

ek

120

150

150

day

120
day -200.0

g
-400.0
1083 (Wih)
400.0
200.01

0.0

120

150

150

day

120

day -200.0

-400.0
108 (Wih)
400.0

200.0
0.0

-400.0
s (Wih)
400.0

200.0
0.0
day -200.0
-400.0

150
day

120

Fig. 4(a) Time series of QN and pON in 1970-1985.
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