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Analysis of the air-sea fluxes and sea-surface heat budget provoked by
a cold air process over the East China Sea in spring

LIU Tiantian', SHENG Lifang', BI Xueyan®, LI Wenshuai', WANG Fei'
(1. College of Oceanic and Atmospheric Sciences, Ocean University of China, Qingdao 266100, China; 2. Institute of
Tropical and Marine Meteorology, China Meteorological Administration, Guangzhou 510080, China)

Abstract The air-sea fluxes and sea-surface heat budget over the East China Sea during a cold air
intrusion are analyzed based on the observation data from a research vessel. During the period of the cold
air from 20:00 on 5 to 14:00 on 6 May 2017, the average momentum flux was 0.22 N - m 2. The mean
values of the sensible heat flux and the latent heat were respectively 27.17 W » m™ and 90.25 W - m™,
which were 2. 8 and 1.1 times of the mean value in the entire observation period (20 April to 26 May
2017). The daily mean net heat flux was —12.73 W - m™* and the sea was losing heat during the cold air.
During the day time of the cold air intrusion, the sea surface gained the heat of 58.36 W « m™. The sea-
surface heat budget was mainly affected by the net radiant flux and latent heat flux. During the night time
the sea surface lost the heat of 156.89 W + m™>, of which the latent heat flux ( sensible heat flux) was
99.79 W - m>(27.11 W - m™*) , accounting for 63. 61% (17.28%) of the total heat released from the sea
surface. The heat was transferred from sea surface to the atmosphere mainly by the latent heat flux.
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Fig.1 Sea areas (inside the red box) of the research vessel
Dongfanghong2 during the cold air period from 5 to 8
May 2017
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Table 1 Instruments’ observation elements and measurable ranges
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Fig.3 Charts of the geopotential height (isoline; units; dagpm) at 500 hPa, wind speed (arrows; units; m -

s™') at 850 hPa,

and temperature advection (colored, units; 107 K + s™') at 850 hPa (a. 20:00 BST on 5, b. 1400 BST on 6, c. 14;00
BST on 7, d. 06.00 BST on 8 May 2017; the red points are the observation positions )
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Fig.5 Time series of the wind direction ( a, f, k; units:
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°), mean wind speed (b, g, 1; units: m + s™'), sea surface

temperature and air temperature (¢, h, m; units; C ), sea surface pressure (d, i, n; units; hPa), and specific

humidity of the sea surface and of the air (e, j, o; units: g - kg™') during the investigation (a—e. before the cold air: from
0000 BST to 20:00 BST on 5; f-j. during the cold air: from 20.00 BST on 5 to 14:00 BST on 6; k—-o. after the cold
air; from 15:00 BST on 6 to 00:00 BST on 9 May 2017)
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Fig.6 Time series of the momentum flux (a, f, k; units; N - m™) , sensible heat flux (b, g, I; units; W - m™) , latent heat flux

(c, h, m; units: W - m™), sea-surface net heat flux (d, i

, n; units; W - m™) , and atmospheric stability (e, j, o) during

investigation (a—e. before the cold air: from 00;00 BST to 20:00 BST on 5; f- j. during the cold air; from 20:00 BST on 5 to
14,00 BST on 6; k—o. after the cold air; from 15:00 BST on 6 to 00:00 BST on 9 May 2017) )
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Table 3 Values of fluxes and meteorological elements during the cold air from 5 to 8 on May 2017 and their comparison with the air-

sea elements during the cold air from 23 to 29 May 2002 over the Xisha Islands in the South China Sea

. THRE, SR/ X/ drEbEh SR, W
(m-s™") T (g-kg?) (N-m™) (W-m?) (W-m?)
Bas KB (5 A5 H 00:00—20:00) 4.0 0.4 2.2 0.22 2.39 28.12
A S BN (5 H 20:00—6 H 14:00) 4.9 L0 4.4 0.22 27.17 90. 25
Ve St )E (6 H 14:00—9 H 00:00) 4.2 0.9 6.0 0.28 16. 17 103. 04
T VG Vi S A S T (2002 4 5 23—29 ) 3.8 1.7 — — 8. 89 82.92
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FIAAE 223.27 W - m™, Jy [l VAR 1) R, J2
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TR ARG AT FE BB . 7RI 25 U 5 00 )
JRGI] i 2R IRV g B XL, 98 1 2 A A L 22
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Fig.7 Correlation between the sea-air temperature difference and the sensible heat flux & correlation between the specific humidity
difference and the latent heat flux (a/c. during the cold air, b/d. after the cold air)
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Fig.8 Time series of the downward and upward short-wave radiation (a, units; W - m™) |

and the albedo (d) before, during, and after the

the downward and upward long-wave
radiation (b, units; W - m™>) , the net radiation (c, units; W + m™>),

cold air (from 00;00 BST on 5 to 00:00 BST on 9 May 2017)
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Table 4 Daily mean values, mean values during the day (from 06:00 BST to 18:00 BST on 6), and mean values during the night
(from 00:00 BST to 06:00 BST on 6 and from 18:00 BST on 6 to 00:00 BST on 7 May) of the radiation, heat fluxes, and

the Bowen ratios during the cold air
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