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Table 1 Summary of the various GHRSST L4 merged SST products
/ NRT* SST
CMC 2008 4 0.2° + AASTR + AVHRR + AMSR-E
FNMOC 2005 9 km + AVHRR + GOES
GAMSSA 2008 10 0.25° + AASTR + AVHRR + AMSR-E
MGDSST 2002 9 0.25° + AVHRR + AMSR-E
NAVO K10 2004 7 10 km AVHRR + AMSR-E + GOES
OISST. v2 2008 11 0.25° + AVHRR + AMSR-E
OSTIA" 2006 11 0.05° + AATSR + AVHRR + AMSR-E + TMI + SEVIRI
POES/GOES 2007 6 0.1° + AATSR + AMSR-E + SEVIRI + GOES + MTSAT-2
MWSST"  MISST" 2007 92.57;“]]:”1 AMSR-E + TMI MODIS + TMI + AMSR-E
RTG 2005 9 1/12° + AVHRR

s : NRT*
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Table 2 Summary of the four kinds of merged SST products used in this study
/km
NGSST 5 13°N—63°N 116°E—166°E 2013-0926 fip: //www. ocean. caos. tohoku. ac. jp/pub/mergedsst_binary
MWSST 25 2013-0926 fip: //www. ssmi. com/sst/daily /14 /tmi_amsre
MISST 9 2013-0926 fip: //www. ssmi. com/sst/daily /14 /mw_ir
OSTIA 5 2013-0926 fip: //podaac. jpl. nasa. gov/ GHRSST/data/14/GLOB/UKMO/OSTIA
(2) o Argo+ Argos ( 2) Argo
SST 4 SST « Argo ( <200 m)
SST Argo ( 2013-09-26 o
http: //www. argo. org. cn/index. html) ( Argos) SST
2008-01 200942 5° N—30° N 4 SST
105°E—130°E. Argo 10d ( 20130926  http: //www. meds—
4—5m Om sdmm. dfo-mpo. gc. ca/isdm-gdsi/drib-hder/svp-ves/
index-eng. asp) 200901 200942
Marcello (2004) 4—5 m 2—8 h.
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Fig.2 Location of the math-up data between the Argo ( red) and Argos ( blue) SST and
the various merged SST products. ( The shaded area indicated the topography and
the black contour present the isobathymetry of 200 m)
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Fig.3  Comparison of the four merged SST products and Argo SST in year 2008 and 2009
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Fig.4 Seasonal distribution of the RMS and bias between the merged SST products and Argo SST
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n RMS bias R

OSTIA 1163 0.387 -0.071 0.992
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Table 5 Comparison of the validation results from the merged and single sensor derived SST products in the study region
SST SST bias RMS
AVHRR 0.11 0.97 2006)
T™I Argos 0—0.07 0.76—0.79 ( Qiu 2009)
AVHRR Argos ~0.33—0.43 0.97—1.11 (Qiu  2009)
MODIS -0.02 0.51 ( 2011)
AVHRR CTD 0—0.256 0.64—10.801 ( Lee 2005)
AVHRR/TMI/MODIS Argo -0.2—0.2 0.6—0.9 2007)
OSTIA Argo Argos -0.07—0.01 0.38—0.42
NGSST Argo Argos 0.45—0.94 0.83—1.5
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Abstract: Sea Surface Temperature ( SST) is a basic parameter in characterizing the ocean-atmosphere system and serves an
important function in climate change. Many types of cloud+ree high-spatial and temporal coverage merged SST products have
been generated by the Group for High Resolution Sea Surface Temperature. These products provide important data sources that can
be used in a wide variety of operational and scientific applications. However differences are existed among these products due to
their specific research requirements different blending algorithms different satellite SST sources for blending and quality control
methods. Therefore monitoring the quality of these products is necessary particularly at shelf and coastal seas around China
which are characterized by complex atmospheric conditions and hydrodynamics. This study compares four types of merged SST
products in the South China Sea and adjacent waters in the years 2008 and 2009.

Four multi-satellite merged SST products—the Operational SST and Sea Ice Analysis ( OSTIA) microwave/infrared optimally
interpolated SST microwave optimally interpolated SST and new generation SST ( NGSST) —are validated with the Argo SST in
the shelf sea and Argos SST in the shallow coast. The match-up data are collected on the same day and location. The Root Mean
Square ( RMS)  bias and correlation coefficients are calculated and used to quantify the errors. These products are projected into
the same grid of NGSST using the nearest-neighbor sampling method for comparison. OSTIA is selected as the basis and the rela—
tive differences between OSTIA and the other three products are computed and visualized using maps box-plot and time series
plots.

The statistical results show that the RMS between the merged SSTs and Argo temperature ranged between 0.3 °C and 1.0 C
whereas the bias ranged between —0.1 C and 0.6 °C in the shelf sea ( water depth >80 m) . The other three merged SSTs were
consistent with the in situ data in the coastal area except for NGSST which had a significantly warm bias ( — 1 °C) and the largest
RMS ( = 1.5 °C) . The bias and RMS of OSTIA were the smallest. An inter-comparison indicates no significant differences among
the four merged SST products in the shelf sea. Their biases were within +0.3 “C. However the deviation increases in shallow
water. The largest bias was found in winter because of the poor weather conditions whereas the smallest bias was found in summer.

In summary the four merged SST products were consistent with in situ data in the study region except for the NGSST in the
shallow coastal sea and the OSTIA product exhibited the best performance. This study has provided a reliable basis for the effective
application of these merged SSTs with high spatial and temporal coverage in the South China Sea and its adjacent waters.

Key words: merged SST validation inter-comparison remote sensing South China Sea



