EOF Analysis of Long-term Reconstructed AVHRR Pathfinder SST in the South China Sea
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Motivation Method EOF analysis
The SOUth Chlna Sea (SCS) IS |Ocated N the trOplcaI TO reconstruct Cloud_covered Satelllte ImageS, we used DINEOF (Data (?a)SSTspaliaIF1:69/3 %1073 (bivi"dspa’,i?EOFj:s’?;z% (a?)SSTspaiialEOF2:24.% %10 (br)_wmdsp?‘iaim’:s,f%
region, Is aftected by monsoon and ENSO, and has INterpolating Empirical Orthogonal Functions), described in Beckers et al. N LA S R NREE

complex topography (Fig. 1). Therefore, the temporal (2003), Alvera-Azcarate et al. (2005, 2009). |
and spatial variability of the dynamics in the SCS is %

very complex.
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1) The initial data input X (5119 images) Is obtained by substracting the % ;
temporal and spatial mean and setting the missing data to zero.
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= To better understand

. the SCS’s dynamics 2) A Singular Value Decomposition of X Is performed to calculate the g;gf_/\ ANNAONANRARNAA oot W11 L L R AT PA\M WS W WM
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R T S RS should be performed number of EOF modes; u and v are the spatial and temporal modes, | | | | | o
e P A - oo 0 p . i _ i i i ] Figure 6. The first SST and surfa_ce wind EOFs. Spatial | Figure 7._As in Fig. 6 except for the second SST and
respectively; and p are the singular values. This step is repeated until a EOF1s: a) SST and b) Surface wind; Temporal EOF1s with surface wind EOFs.
Figure 1. Bathymetric map of the South China Sea Convergence iS reached a thirty-day low-pass filter: ¢) SST and d) Surface wind.

3) The optimal number of EOFs will be obtained when the global error The SST EOF1 clearly shows the seasonal variability. It presents a cooling in the whole
between the reconstructed and cross-validation data points is minimum. basin in the northeast monsoon and warming mainly in the northwest of the sea in the
Objectives | | | southwest monsoon (Figs. 6a, ¢). The solar insolation, water exchange, topographical
“Reconstruct a long-term and high-resolution AVHRR 4) The optimal number of EOFs Is used to reconstruct the whole matrix X. features, and monsoon-induced cyclonic circulation are the major factors influencing this
Pathfinder SST dataset pattern. The first SST mode Is affected by ENSO (Fig. 8a). The first SST mode shows the
signal of the cold tongue In the southeastern coast of Vietham and the Sunda slope that

Perform EOF analysis on the reconstructed dataset Validation and results - ,
Y | | could not be captured in Chu et al. (1997)’s work.
33 modes are retained to reconstruct the SST field.
Data and Data Processing he SST EOF2 presents the annual variability of the thermal advection along the
| I W St e g Z A southwest-northeast diagonal of the basin from two opposite directions (Figs. 7a, c). Under
ol N\ the impact of the anticyclone (Figs. 7b, d), the second SST mode presents an inter-annual
s o) N ] ] e w B variability in response to ENSO (Fig. 9a). The highest values of the SST are located in the
o 04534 in situ SST(°C) in situ SST(°C) . . _ .
pas N AT = e Gulf of Thailand and the southwest of the Philippines and the Palawa Island which are
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Figure 2. Percentage of cloud-covered AVHRR Pathfinder SST in the SCS: a) Spatial data.
variation of cloud-covered SST, b) Temporal variation of cloud-covered SST (black line) @ _ DT
with a thirty-day low-pass filter (red line). 0N - sonle

Data: daily night-time 4 km AVHRR Pathfinder SST ;.; i
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2) (© 1601895 31 Figure 8: Correlation between the monthly anomalies of the first SST Figure 9. As in Fig. 8 except for the second SST and surface wind
—————— | and surface wind temporal EOFs and Nino3 SST. The coloured areas EOFs: a) SST and Nino3 with a correlation coefficient of 0.58 and a 5-
20N R % indicating El Nino (pink) and La Nina (blue) are at the lag time month lag; b) Surface wind and Nino3 with a correlation coefficient of -
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