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Effects of Temporal-spatial Resolution of Wind Field on
Sea Temperature Simulation
—A Case Study in Bohai Sea and the North Yellow Sea

XU Peipei, DING Lei
(College of Marine Science and Engineering, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: Sea temperature variation of Bohai Sea and North Yellow Sea was simulated numerically with FVCOM (finite-
volume coastal ocean model) . The model was driven by wind with different resolution. Effects of temporal-spatial resolution
of wind field on sea temperature simulation were analyzed. The results indicated that the effect of temporal-spatial resolution
of wind field on sea temperature variation showed seasonal characteristics. The variation of temperature is bigger after ther-
mocline appears. The variation of temperature increases as the resolution of wind field decreases. Effect of monthly-averaged
wind on temperature variation is the most significant due to the poor description of the temporal variation of wind speed.
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Tab.1 Resolution of wind field in reference and sensitiv-
ity experiments

LY 23 [ A e/ (°) B R4 HE%/h
SHI 0.10x0.10 3
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Tab.2 Monthly-averaged wind speed in experiments 1-3

and the reference experiment in 1993

At K/ (ms™)
SH T L5 1 L 2 L 3

1A 6.67 6.60 6.36 6.04
2 A 6.80 6.74 6.54 6.23
3H 5.98 5.94 5.77 5.49
4 1 7.02 6.96 6.75 6.42
5H 6.05 5.98 5.76 5.39
61 5.07 4.99 4.74 434
7H 4.41 435 4.15 3.82
8 H 4.66 4.60 4.41 4.10
9 A 5.96 5.88 5.64 5.30
10 A 6.67 6.59 6.35 5.96
11 A 8.98 8.86 8.48 7.91
12 A 9.95 9.82 9.37 8.77
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Tab.3 Root mean square error between experiments 1-3
and the reference experiment
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Fig. 1 Monthly-averaged wind vector of experiment 3 and the reference experiment

A ¥R 2E/ (ms™)
SLE 1 S 2 5 3

1 H 0.27 0.61 1.10
2 H 0.26 0.59 1.08
3H 0.21 0.52 1.01
4 H 0.28 0.68 1.25
5H 0.26 0.67 1.28
6 H 0.26 0.70 1.35
7H 0.21 0.54 1.07
8 H 0.22 0.53 0.98
9H 0.28 0.65 1.18
10 H 0.29 0.65 1.18
11 H 0.39 0.94 1.70
12 H 0.45 1.09 1.92
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Fig.2 Comparison of wind speed in experiments 4-6 and the reference experiment in February and August at 121°E, 38.5°N
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Fig. 4 Vertical distribution of temperature at transect A in May and November
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Fig. 5 Vertical distribution of temperature at transect B in May and November
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Fig. 6 Differences of sea temperature in experiments 1-3 and the reference experiment at transect A
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Fig. 7 Differences of sea temperature in experiments 1-3 and the reference experiment at transect B
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Fig. 8 Differences of sea temperature in experiments 4-6 and the reference experiment at transect A
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Fig. 10 Sea surface temperature distribution of the reference experiment and experiment 6
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