
17 

Keyword: low visibility, island climate, dense fog, WRF model 

SST - 2008 2016  

   

(Naval Research Laboratory, NRL) (1/12° Global HYbrid 

Coordinate Ocean Model, G-HYCOM, HYCOM) 2008 2 SST(Sea 

Surface Temperature, SST) HYCOM SST

SST(Group for High Resolution SST, GHRSST)  

 (15~30°N; 115~130°E) 2008 2

2016 1 2008 2 HYCOM

GHRSST (Root 

Mean Square Error, RMSE)

SST

 

2016 1 GHRSST

2008 2 2016 1 3

(2007 2 2008 2 2016 1 )

SST  

 

  

 

  



18 

86

87

2

101

43

17 14 12  

SST

SST(Sea 

Surface Temperature)  

HYCOM GHRSST

2008 2 2016 1 SST

2008 2 2016

1

SST

 

 

  

  

SST

15 30 115

130  

  

 HYCOM  

OM

(Naval Oceanographic Office)

7

(regional model)

(Miami Isopycnic Coordinate Ocean Model, 
MICOM) (Bleck & Smith, 1990) 

( sigma

Z )

MICOM

HYCOM

Bleck (2002)  

HYCOM

HYCOM  NetCDF(Network 

Common Data Format)

2008 2 00Z 2016

1 00Z  HYCOM + NCODA Global 1/12  

Reanalysis data

1 1  

 GHRSST  

(Global Ocean 

Data Assimilation Experiment, GODAE)

1997 SST

(GHRSST)

(in situ data)



19 

(No gaps) GHRSST

GODAE  

(binary)

HYCOM

2008 2 00Z 2016 1 00Z

GHRSST data

1 1  

  

  2008  

2008 1

2008 2 15

10

11.7

2008 2 18

1 8

 

  2016  

 2016 1 22

2016 1

23 15 62

10 2 24

4 

40

1972 3 2

3.2

500 700 0

2 26 26

 

1  

 

 

 

 

 

 

 

 

1.2016 1 23 26  

    24 06  

     

     500  

     

     

  

  

 2008 2

HYCOM SST

 

 GHRSST  

 GHRSST HYCOM  

  

 
  

  

 

MATLAB



20 

interp1.m(

) interp2.m( )

5 ( )

HYCOM 2008 2

SST  

  (Arithmetic mean)  

  (Standard Deviation, S)  

  (Mean Error, ME)  

 (Root Mean Square Error, 

RMSE)  

 (Correlation Coefficient, R)  

  

 GHRSST  

 (2015)

CWB SST

GHRSST

2 GHRSST

2012 SST CWB

5

SST 2012

SST ( ) GHRSST

SST

5

RMSE 2 R 0.88

GHRSST SST

 

 
 GHRSST HYCOM  

 GHRSST SST

GHRSST

SST

HYCOM SST

2008 2 SST

 

 
 2008 2 SST  

 HYCOM 2008 2 SST

GHRSST 2008 2 SST

SST 2

(shading) ME  -5

5 

HYCOM 2008 2 SST

GHRSST 2008 2 SST  

 

 

 

 

 

 

 

 

 

 

 

 
2. 2008 2 SST  

 
 SST  

 GHRSST

HYCOM SST

RMSE 3

(shading) RMSE

3 

RMSE  

 

 

 

 

 

 

 

 

 

 

 



21 

3. 2008 2 SST  

 

 
  

 2008 2

2008 2

SST GHRSST

SST

HYCOM SST

 

 GHRSST 2007 2

2008 2 HYCOM2008 2 SST

SST 4

Y ( ) X (days)

GHRSST(2007 2 )

GHRSST(2008 2 )

HYCOM(2008 2 ) 2008

2 GHRSST HYCOM SST

( 20 ) 2007 2

GHRSST SST (

22.5 )

2008 2  

 

 

 

 

 

 

 
 
 

4. SST  

 

 2016 1  

 2016 1

SST HYCOM SST

 

GHRSST SST

GHRSST 2007 2

2008 2 2016 1 SST

SST 5 Y

( ) X (days)

GHRSST(2007 2 )

GHRSST(2008 2 )

GHRSST (2016 1 ) 3

(2007 2 2008 2 2016 1

) GHRSST SST

23.5~24.5 ( 1 

)

( )

(2016)

5. 

GHRSST SST

HYCOM

SST  

GHRSST SST

( ) 2008 2

( )



22 

2007 2 SST ( )

2008 2

2007 2

HYCOM 2008 2 SST ( )

SST

(

) GHRSST

SST HYCOM

GHRSST

( RMSE

( )

RMSE  

2008 2

(2008)

2008 2 HYCOM

GHRSST

RMSE

SST

 

2016 1

GHRSST

2008 2 2016

1 3

(2007 2 2008 2 2016

1 )

 

 

106

 

http://www.comc.ncku.edu.tw/chinese/cobs.
htm  

HYCOM

https://hycom.org/  

GODAE http://199.9.2.160/  

2016

2016 1

128 15  

(2015)

, 

1-126  

(2012) 2008 

 EOF 

( ),51(1)  

(2009)

98

246  



23 

(2008)

2008

35 5  

Bleck, R. (2002). An oceanic general 

circulation model framed in hybrid 

isopycnic-Cartesian coordinates. Ocean 

modelling, 4(1), 55-88. 
Bleck, R., & Smith, L. T. (1990). A wind

driven isopycnic coordinate model of the 

north and equatorial Atlantic Ocean: 1. 

Model development and supporting 

experiments. Journal of Geophysical 

Research: Oceans (1978�2012), 95(C3), 

3273-3285. 

Hogan, P. J., Wallcraft, A. J., Hurlburt, H. E., 

Metzger, E. J., & Townsend, T. L. 

(2003).Nesting Studies with HYCOM at 

NRL. NAVAL RESEARCH LAB STENNIS 

DETACHMENT STENNIS SPACE 

CENTER MS. 

Kara, A. B., Barron, C. N., Martin, P. J., 

Smedstad, L. F., & Rhodes, R. C. (2006). 

Validation of interannual simulations from 

the 1/8° global Navy Coastal Ocean Model 

(NCOM). Ocean Modelling, 11(3), 376-398. 



24 

Validation and analysis of three-dimensional ocean model for sea surface 
temperature Case study � The chilling injury around Taiwan in 2008 and 2016 
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Technology of Military Study, R.O.C. 3 

ABSTRACT 
     This study validates the Sea Surface Temperature (SST) reanalyses data from an ocean model 

around Taiwan (15 °N to 30 °N, 115 °E to 130 °E) for the year 2008 and 2016. The model is the US 

Naval Research Laboratory (NRL) HYbrid Coordinate Ocean Model (HYCOM). HYCOM had the 

most advance data assimilation techniques including satellite altimetry and SST data. The spatial 

resolutions of HYCOM is 8 km. The observational SST data from the satellite SST from the Group 

for High Resolution Sea Surface Temperature (GHRSST) . 

The parameters in statistical analysis include mean error (ME), standard deviation (S), root 

mean square errors (RMSE) and correlation coefficient (R). The first step was to validate SST data 

of GHRSST against CWB buoys. According to Peng(2015), In 2012 the RMSE between CWB 

buoys and GHRSST data are less than 2 , and the correlation coefficients (R) are higher than 

0.88. The GHRSST data, therefore, are considered meaningful for the study region around Taiwan. 

The next step is to validate SST data of GHRSST against HYCOM. Although the result show larger 

RMSE between GHRSST and HYCOM in the Taiwan Strait in 2008, HYOCM still had simulated 

the Coastal China Current (CCC) flowed through the Taiwan Strait. So we considered the data from 

HYCOM are the useful information.  

    Further analysis of the satellite SST from GHRSST suggested that the chilling injury around  

Taiwan in 2016, the SST did not suddenly drop. The result is different between the case in 2008.  

The chilling injury around Taiwan in 2016 has nothing to do with CCC. 

 

Keyword: Ocean models, SST, RMSE, Correlation coefficient. 

 

 

 

 


