Reconstruction of the Long-Term Satellite-Derived Sea Surface Temperature in the South China Sea
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Abstract Results

The AVHRR (Advanced Very High Resolution Radiometer) sea surface temperature is very useful for DINEOF retained 33 optimal modes (99.37% of variability) to reconstruct the SST field, with expected error
researches in oceanography because of its high resolution. An AVHRR limitation is the high missing 0.46 °C.

data percentage due to cloud coverage. In the South China Sea, the average missing data is usually he first three modes explain more than 95 % of seasonal variability. M

more than 80%, especially more than 95% in the region near the Borneo Island. In this study, we use the variability of the circulation following the northeasterly and southwesterly monsoon. Mode 3 (1.24%)

DINEOF tool to reconstruct a daily night-time AVHRR data set with horizontal resolution of 4km explains the variability of the upwelling phenomenon in the northwest of the South China Sea and the centre of

spanning from 1989 to 2009. Besides, a comparison between the results and in situ data is shown. The Vietnam in summer. Mode 4 contains 1% of variability, approximately that of mode 3, but its temporal pattern is
EOF analysis shows that the first three modes explain about 95% of seasonal variability. not a clear seasonal cycle. The other modes only explain 2.78  of variability and there are always pairs of

modes having the same energy of variability.

To reconstruct cloud-covered satellite images, we use DINEOF (Data INterpolating Empirical Orthogonal = I;)O) W
Functions) described in Beckers et al. (2003), Alvera-Azcarate et al. (2005). A filtering of the temporal covariance 0 20
matrix is used following Alvera-Azcarate et al. (2009). m N

Firstly, the initial data input X is obtained by subtracting the temporal mean and setting the missing data I e e e
to 0. ree

Secondly, a Singular Value Decomposition (SVD) of X is performed, which is used to calculate the

miSSing data by the equation: 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009
Xij  £p=iPp (up)i(vp)j e

where |, | are temporal and spatial indexes, respectively, k is the number of EOFs modes, u and v are the p

spatial and temporal functions of EOF, and Ppis the corresponding singular value. Step 2 is repeated "ertil 199 1995 1997 1999 2001 2003 2005 2007 2009

Mode 3

convergence is reached for the missing values. 0.04

0.02

Thirdly, a cross-validation technique determines the optimal number of EOF modes retained in the

- 0.02
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reconstruction. Finally, the optimal number of EOFs is used to reconstruct the whole matrix.

Mode 4
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o 100 An AVHRR SST data set spanning from 1989 Figure 2. Spatial and temporal EOF of mode 14.
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are used to avoid skin temperature problems. (Figure 3). The root mean square error between the reconstructed data and the in situ data is 1.04 °C.
The percentage of missing data is very high
Thailand
15°N 90 in space and time. Average missing data is
: . &
Cambodia f;"i’fg'i’; ) 88%. Only images containing at least 5% of 20°N i3
Gulf of \ j FEP0 ik M
10°N Th:ilaond : 85 g data are used and pixels which are missing " 0 '
O more than 95% of the time are masked as 19°N N to "
if)
land points. The number of images is o
EoN 30 | 0 T 10°N e § r2= 0.8364
Sund» Shell reduced to 5119 images (67% of the initial .
VvV < |
Kaum data), and the mean cloud coverage is about 5°N
100°E .T(i)la°E 116°E 75 o
100°E 108°E 116°E 26 28
in situ data (°C)
100 Figure 3. Position of data points (left) and comparison between the reconstructed SST by DINEOF and in situ data (right).
80 :
Sample of reconstruction
60 32 i32
40 20°N 31 20°N 31
20 30 30
15°N 15°N
29 ,, 29
1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 0N 10°N
28 28
Figure 1. Spatial (above) and temporal (below) variation of cloud cover over the South China Sea in 1989-2009. The percentage of missing data is
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