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Fig.1 Hourly SST at Shipu Station from Jan 1, 2020 to Dec
31,2021
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Tab.1 Harmonic analysis result of the 2-year hourly SST
at Shipu Station
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Tab.2 Forecasting errors of SARIMA model under different parameters
MAE/C MAPE/% RMSE/C
e
0~24h 24~48h 48~T72h 0~24h 24~48h 48~T72h 0~24h 24~48h 48~72h
SARIMA(0,0,0)(2,1,2),,  0.201 0.390 0.561 1.162 2.264 3.246 0.248 0.447 0.623
SARIMA(0, 0, 1)(2, 1,0),,  0.205 0.395 0.563 1.187 2277 3.229 0.250 0.448 0.620
SARIMA(0, 0,2)(2,1,1);,  0.217 0.409 0.576 1.256 2.355 3.298 0.261 0.459 0.628
SARIMA(L, 0,0)(1,1,0),, 0211 0.398 0.566 1.223 2.292 3.238 0.257 0.449 0.616
SARIMA(L, 0, 1)(1,1,0),,  0.202 0.383 0.551 1.170 2.201 3.154 0.248 0.434 0.602
SARIMA(L, 0, 2)(1,1,0),,  0.203 0.384 0.552 1174 2.209 3.162 0.248 0.435 0.603
SARIMA(2,0,0)(1,1,0),,  0.203 0.386 0.554 1.178 2216 3.170 0.249 0.436 0.605
SARIMA(2,0, 1)(1,1,0),,  0.202 0.384 0.552 1172 2.204 3.157 0.248 0.434 0.603
SARIMA(2, 0,2)(1,1,0),,  0.205 0.388 0.554 1.192 2.237 3.181 0.251 0.438 0.605
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Fig.2 The 0~72 h hourly SST observations and forecasts
starting from Jan 10, 2021
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Tab.3 Forecasting errors of SARIMA model with different time resolution of inputs

A i il MAE/C MAPE/% RMSE/C
*ﬁﬁiﬂ I\ R 52
PR 0~24h 24~48h 48~72h  0~24h 24~48h 48~72h 0~24h 24~48h 48~72h
SARIMA(1,0,1)(2,1,0),, Ih 0202 0383 0551 1.170 2.201 3.154 0248 0434  0.602
SARIMA(2,0.2)(2,1,0), 0.5h 0.176 0350  0.520 1.012 2.005 2.982 0217 0396  0.567
SARIMA(10,0,10)(2,1,0),., 6 min 0.174 0348 0519 0.999 1.997 2.982 0214 0392 0564
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Tab.4 Forecasting errors of SARIMA(2,0,2)(2,1,0),, model at different input data lengths

MAE/C MAPE/% RMSE/C
et rd
0~24h 24~48h 48~72h 0~24h 24~48 h 48~72h 0~24h 24~48 h 48~72h
366 0.176 0.350 0.520 1.012 2.005 2.982 0.217 0.396 0.567
183 0.181 0.364 0.547 1.039 2.106 3.194 0.222 0.409 0.592
90 0.179 0.357 0.529 1.027 2.064 3.116 0.219 0.402 0.575
30 0.182 0.365 0.542 1.033 2.079 3.313 0.222 0.411 0.589
10 0.189 0.394 0.616 1.079 2.259 3.581 0.231 0.442 0.662
5 0.206 0.453 0.755 1.190 2.687 4.705 0.250 0.502 0.801
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S K HEAE K K ok 0~24 h 24~48 h 48~T72 h iy
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0.471 °C .0.628 °C. Hi Bt Al UL, 4k A B s it 4
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B 48~72 h (1) FLHORG B € 28 4230 sl IR 1 AR
S BRT ORI T W N = B SN vl K

Lt #5183 d 1190 d i A ZSCHHE IE A A58 280 3 i 152
2% B IHA) B 40 A L 1 R & 30 183 d TR 1% 22 45 5 Y
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F s T] 3 80 A 580 i A5

3.3 FRIREFMTIRE RiFH

3 % SARIMA(2,0,2)(2,1,0),, 15 13-4 45
B A R 2021451 H 1 H—12 4 26 H 0~
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i, 0~24 hZ W Fi i 1 22 275 £0.5°C LA R, H b b
41 93.84% , 15 2243 A1 A T IR 0 RN AR AR .
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11 H 8 H , 32 5% =5 A2 i, SEN R 7E 4 h AL
20.4 ‘CNFEH]17.8 °C,BEMR R 2.6 °C., M%) I B f
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0~ 24 h 3R JZ IR 5 i TR 25 T i 22
Fig.3 The 0~24 h hourly SST forecasts and the errors at
Shipu Station from the SARIMA(2,0,2)(2,1,0),, model
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Fig.4 The forecasting errors of daily average SST, daily
maximum SST and daily minimum SST at Shipu Station
from the SARIMA(2,0,2)(2,1,0),; model
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A study of short-term forecast of nearshore SST based on SARIMA model

ZHAO Qiang, WANG Qingyu, SHU Zhiguang
(Ningbo Marine Center, Ministry of Natural Resources, Ningbo 315012, China)

Abstract: Based on the Sea Surface Temperature (SST) data of Shipu Station, time-series model of Seasonal Auto-
Regressive Integrated Moving Average (SARIMA) was used to construct a short-term forecasting model for
hourly SST. Model parameters were determined according to the periodic of the data and the model forecasting
errors. Compared to the model with original hourly input data, the model with interpolated half-hourly input data
shows better performance, and the phases of the forecasts have a better consistent with the observations. Using
higher temporal resolution of the input data shows no obvious improvement of the accuracy of the 72 h hourly SST
forecasts. The results also show that the forecasting error increases with the reduction of the training data length.
SARIMA(2, 0, 2) (2, 1, 0),; model with 366-day interpolated half-hourly SST data shows the best forecasting
accuracy. The mean absolute errors of 0~24 h, 24~48 h and 48~72 h forecasts are 0.176 °C, 0.350 C and
0.520 C, the corresponding root mean square error are 0.217 °C, 0.396 °C and 0.567 °C, respectively.

Key words: Seasonal Auto-Regressive Integrated Moving Average; statistical forecast; sea surface temperature;
forecast



