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1.2.1
1647 Dobson  Smith "
F, =aS(A + BS) (7)
a 1368 W/m’; A. B
9 2011—2012 1. 2; S
S = sinh = singsind + cosycosdcosw
Ch . ;o , 6 )
d=arcsin sin (23.5w/180) sin (2wK/D) '® D=365 366 K 3 21
o F, 1d :
T . . .2 .2 . . .
Q, = EQ (2w singsind + 2cospcosdcosw,) A+ (2w sin”@sin’§ + 4sinpcospsindcosdsinw, +
w,cospcos’d + 0. 5cos pcos 8sin2w,) B (8)
w, o
1
Table 1 Cloud scale
1 2 3 4 5 6 7 8 10 11 12
5 5 4 4 4 4 4 4 4 4 5 5
1. 2 2011 10 1 2012 5
3 31 .
Table 2 Coefficients of cloud scale
A B A B
( NASN) 1 0.39 0. 497 6 0.112 0.312
° 2 0.295 0. 461 7 0. 085 0.171
1.2.2 3 0.26 0. 424 8 0. 081 0. 153
3 N 4 0.233 0.414 9 0. 052 0.116
" . 5 0.166  0.352 - - -
20
0. 002 ~0. 003, N
21
QH :paC[)CHVa( Ta - Ts) (9)
Oy =p,LC; Vg, —q.) (10)
. C[) ) Pa - ’ Vu\
q. q, 10 m N o Qu O ; Gy Cy
) , Ts ; T‘ 21 .
T,=T+ 0.009 &z, (11)
Doz, 2m ;T 2 °
( . )
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NASA 50m 10
Uy =K.U, (12)
U 2=50 m; K.= In(10/z,) /In( z/z,) z, 10 m
7Tm/s z,=0.022; 10 m Tm/s 2,=0.002 3; K, =0. 84
10 m 0 N o
2
2011/2012
2.1
- 2011 12 2012
2 0.5%C 2011/2012 N
8 cm
AY 3 o
3
Table 3 Comparison of results of changing temperature in Liaodong Bay sea area
/em /em /km?
(2011 12 25 ) 2~4 2~3 3~4 6 5 7 1584 1023 897
(2012 2 18 ) 10~20 15~25 20~30 35 59 67 20873 19 528 22926
(2012 3 22 ) - 3~4 8~10 - 10 14 - 1189 3799
2.2
1.05 2011/
2012 N N 7 cmo
. 4,
4
Table 4 Comparison of results of changing humidity in Liaodong Bay sea area
/em /em /km?
(2011 12 25 ) 2~4 2~3 3~4 6 5 6 1584 1023 1433
(2012 2 18 ) 10~20 15~25 18~27 35 59 66 20873 19 528 20 837
(2012 3 22 ) - 3~4 7~9 - 10 12 - 1189 3089
2.3
» 1.05 4~5d
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Fig. 1 Comparison between observed and calculated values of sea current during spring and neap tides
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Sea-ice growth and decay model of Bohai Sea based on thermodynamic process*
WANG Kun' LIU Pan® JIN Sheng® WANG Nianbin' YU Zhe'

(1. Liaoning Ocean and Fisheries Science Research Institute Dalian 116023 China;
2. College of Hydraulic Engineering Construction Engineering Department Dalian 116024  China)

Abstract: In order to preferably simulate the growth and decay of the ice in the Bohai Sea based on three-dimen—
sional ( 3-D) Eulerdagrangian mode with free water surface vertically-stratified dynamic mesh the 3-D shallow water
equation set was discretized applying unstructured finite volume method with Vertex-Centered pattern. Further the
moving process of water current in the Bohai Sea was simulated. In the background of the above mentioned water dy—
namic field the effect of detailed thermodynamic process was introduced then the freezing process of the Bohai Sea in
winter was stimulated and finally the growth and decay model of ice in this sea area was established. The thermody-
namic parameters mainly atmospheric temperature relative humidity wind field features solar radiation sensible
heat flux and latent heat flux coefficients were systematically investigated. Considering the ice-growth process in the
Bohai Sea during 2011/2012-normal ice year as an example the influence of each thermodynamic parameter on the
ice condition and multiple parameters sensitivity were analyzed and finally model was verified. The results showed
that sensible heat and latent heat flux coefficients were the most sensitive parameters affecting the ice condition 1. e.
the maximum thickness of sea ice decreased by 15 cm after sensible heat and latent heat flux coefficients were reduced
only by 0.000 2. Finally based on the continuously measured hydrodynamic data and the typical disaster process of
sea ice happened during the winter of 2009/2010 the model was verified again which completely illustrated the high—
er accuracy stability and practicality.

Key words: Bohai Sea; 3-D Euler-Lagrangian mode; thermodynamic process; sea-ice growth model
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