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Kb AR HE T 4 BRIV VR 52 B 22 JOUL I 508 4R B G B © TR TR ACHE [) Ak B R R v T R g SR g
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Fig. 1 Overall forecast system design structure
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Fig.2 WRF model domain (the first level nesting is shown in blue , the second level nesting is in red)
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1.5.1 ConvLSTM

ConvLSTM & M 1£ 4t LSTM( Long Short-term Memory) {i 22 [ 2 . LSTM 7& i ¢ 5040 7 8 I E 8 12 Wi
L, AHRAET X BRI, 00 AR T B 4 % e 2 A BN AL S AR 2 EOR TS e i, O ELxE LA 3k 2
T () 3 1 A3 R A DG M DL K s ) AR AE o B T, ShidKE LSTM Hh i 4 3% £ T B8 FRAS i AR, JF R
ConvLSTM 774 ConvLSTM 5 LSTM ) 32 %2 IX il S o M e vk 4 it T B BUER AR, Rk Rk U

Li=0oWysx,+Wyxh_+W,oc,_,+b;)
fi=oWsxx,+Wypxh_ +W,oc,+by)
¢, = fioc, +iotanh(W, xx,+ Wy, xh,_, +b.) (2)
0, =0(Wyxx,+ Wy, xh_ +W,o0c,+b,)
h, = 0, otanh(c,)
Ao EREH; ofURMIKH M.

& R AE T LUAR 4 b B8 BUECHE 19 25 (R AR AR, T LSTM ] LA AR 4 Hb 38 HCEC 8 9 i 18] A DG 4 . A ik
ConvLSTM [a] i H. 48 i F7 F A5 R 20 1 25 (8] 5P AE 19 BE 0, 36 ] 450 4 R VR 1) A 800 i S5 I 23 AR G M 5 1Y
Wy Y AR
1.5.2 TCN-LightGBM

TCN % 7% ( Temporal Convolutional Network) B] UL SZ LA} 8] 7 51 i B AL, MEREL TR A & M 4% . R A7k
K — 4G RM g, Hha R RER . 9 kG Rk 22, 89 T X B . A TAE S
LSTM 5%, TCNBIAWRRERZ R T F T EZ M F R IC R, HA 5% 28 % 34 5k 45 2UA S0k 5
TR T AR BE R AE A R, B RSEERRE L JRATPE R L 5 AR 32 RS SO0 R, T R
e AR A VA R SARORS E

LightGBM J& — Ffi 3 T B B2 42 TH4 C GBDT) Y KL A5 84, AT LATE o5 A A0 A A O i v TUHTORS B2 1) [ I
R R e T B SR A TR BRI Y Life-wise 384 SR, i AR H Al P SRR B VL R OR B R AR K
SR Life-wise %W 7E i A il [ b, #0340 20 £5 e Rt 719 AT 0 8, it . 5 Hf ok
W J2 53 40 SRS AR LU, 32 W A 5] 9 43 2L BSOS AT LSRAS SE 4 RS B2, B A 800 20 X I 25 AR 1Y Y
RS, WA TR BT . DB kAR IR RO, T R T DR SR Y B R TR, A PR IE S R
BT RS, AR 1k Tt AR A B . BT LightGBM 8k B4 9t) 12 B TROK R BURITIE . K Ih
FRPHR T LA SR A R A

J T R TR YRR, A R S0F TCN Ml LightGBM 8. vE M T 454, 12 1 5T TCN-LightGBM & 3%
R XU AR T IE AR, E S il ] TON B30k R AT KU 4z , 9K 1 LightGBM 53 E473T1E, K 24 h N
IR 41 35 7 A 15 25 (RMSED 48 7 1 25 20%.

L6 #IMREFMHRE

WRF #2389 4 45 148 i A 25 th GFS s P 241k . GFS 2 iy 28 [ |8 58 24 5% 10 i H 0> (National Centers
for Environmental Prediction, & FX NCEP) $& {1t i) R A Fl e A5 2L 7= i B0 2080l SR A S e . XURE g L Bk L
TIEW R . KRR AR SR M AS B . GFS 17 b B PV 55 Bk, P KO AR B RS FE R 28 km. 1%
Hd 4R AL B AR OK 16 d 1 R AT

Vg i AR BB H TR 00 8R 0k A B — R ET A HYCOM 4 H fil #3791t 3 vh B 46 1% i) 2] = 4k
WY . Y . W N RS Y. AR R B HYCOM, 3£ BUR T — K B8 i) HYCOM A&
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P RE S W s 7K 0 % R AT AR 3 S0 37 A0, A m) LA o A g YR B A AS B 3l K B H A 1A B
2RI, IR B A T LA A B A, (LR AR ) 2 A LA A . AR R A IR A Z
AR AT IXER, AF % IR G838 o 6 1) i 5 AR B R I, B BRI ORI — e R 25, R
[ i1 S 1) R 5 N7 B B WK B ST, A RE DR AR HULAS SR A o B . 8T A K i SR T OROT T 8 9 T
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Abstract: Marine forecasting is essential for human activities at sea. Marine forecasting system technology supports
modern marine meteorological services. Advances in oceanic observation, data assimilation, numerical simulation and high-
performance computing also drive the development of marine operational forecasting. The present study uses the Weather
Research and Forecasting (WRF) atmospheric model, the Coastal and Regional Ocean Community (CROCO) model and
the Simulating Wave Nearshore (SWAN) model to develop a multi-model high-resolution offline coupled forecasting
system over China's marginal seas, for offshore wind power forecast and marine disaster warning. This forecasting system
integrates a series of ocean model parameterization schemes, including wave mixing parameterization, mesoscale
parameterization, and seamount- and eddy-induced parameterization developed by the Oceanic Modeling and Observation
Laboratory of the Nanjing University of Information Science and Technology. Furthermore, observation data are
assimilated using data assimilation and artificial intelligence technology in this system. The comparison and analysis of
forecast and observation results show that the forecast system can accurately simulate the marine meteorological elements
such as surface wind, ocean surface current, sea surface temperature, wave and tide. At the same time, on-demand real-time
visual panorama display is realized.

Key words: marine forecasting system; sea surface wind field; sea surface temperature; surface wave; surface current;
China marginal seas
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