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Fig. 1 Flow chart for the forecast system
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Fig. 2 Sketch showing the nested domains for the forecast system

(The two rectangulars are respectively for the seas adjacent to China and the northwestern Pacific Ocean)
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Fig. 3 The process for treatment of boundary conditions in current forecast
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Fig. 4 The operational monitoring interface
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Table 1 Observational data sources for the system verification
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Fig. 5 Distributions of the forecasted significant wave height and wave direction by mean of the wave-tide-current
coupling numerical forecast system with fine resolution

15 .
135°E  10s® 110° 115 120°

125 130° 135°E
4‘{1 () 72 h[ams
) T
I-
30 | .
-z
25° =24
~
20
I 210
. 18

5
1= 115°  120F 1257 130° 135°E  105° 110° 115° 120°  125° 130° 155°E

B 6 BAoRERRERAEHRAATMEREZEE . RESTH
Fig. 6 Distributions of sea surface temperature and surface current by means of the wave-tide-current
coupling forecast system
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Fig. 7 Flow chart for the system verification
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Table 2 The statistical errors between the forecasted Hs and the data derived from Jason-1 (in September, 2009)

BB
W H 1—10 B 11—20 H 21—30 H
24h 48h 72h 24h 48h 72h 24h 48h 72h
FiyiRE/m —0.44 —0.47 —0.47 —0.39 —0.38 —0.18 —0.59 —0.56 —0.61
2% PR E /m 0.55 0.57  0.64 0.45 0.45 0.58 0.64 0.69 0.71
WHRIRE/m 0.69 0.71  0.81 0.62 0.60 1.03 0.91 1.05 1.08
X R 0.8 0.8 0.71 0.77 0.79 0.78 0.77 0.61  0.55

#3 WESREErFREIEERUNESEEESIT LR (2009-09)
Table 3 The statistical errors between the forecasted SST and the Remote Sensing data (in September, 2009)

B R
W H 1—10 B 11—20 H 21—30 H
24h 48h 72h 24h 48h 72h 24h 48h 72h
EHREE/C —0.06 —0.13 —0.18 —0.28 —0.3¢4 —0.38 —0.08 —0.14 —0.19
2% P iR/ C 0.50 0.55  0.58 0.47  0.52  0.57 0.42  0.46  0.49
BHRRE/C 0. 65 0. 72 0.77 0. 60 0. 68 0.74 0. 59 0. 63 0. 67
AN IRE —0.22 —0.46 —0.65 —1.03 —1.24 —1.37 —0.31 —0.50 —0.70
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Operation and Verification for a Wave-tide-current Coupling
Numerical-forecast System With Fine Resolution

ZHANG Quan'!, WANG Yan', WANG Guan-suc??,ZHANG Tao', YANG Yong-zeng®?
(1. Hydrometeorological Center of Navy, Beijing 100161, China;
2. Key Lab of Marine Science and Numerical Modeling , SOA, Qingdao 266061, China ;
3. First Institute of Oceanography, SOA, Qingdao 266061, China)

Abstract: According to the wave-induced mixing theory independently developed in China, the third gener-
ation MASNUM wave numerical model and the 3 dimensional POM circulation model are used to study and
establish a wave-tide-current coupling numerical forecast system with fine resolution, and to carry out its
pre-routine operation and to verify the accuracy in its forecast outputs. This numerical forecast system can
provide the wave, current, temperature, and salinity outputs with various resolution respectively for the
global oceans, the northwestern Pacific Ocean, and the seas adjacent to China. In addition, by means of
satellite-remote data and buoy observational data for marine environments, the numerical forecast output
verification with its automatically completed monthly report on the output accuracy is realized. It is shown
in the results from its routine operation and verification that this numerical forecast system can stably
work, its forecast outputs are accurate, and it meets the need in the routine forecast.

Key words: numerical forecast; routine operation; wave-tide-current coupling; verification
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