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1. Introduction 4. Coastal upwelling case studies

The Australian Bureau of Meteorology (BoM) have since 24" March 2016 produced operational, real-time, sea surface A case study of three coastal upwelling events (Fig. 2, 3 and 4) indicates that SSTs from the Himawari-8 1-day
temperatures (SST) from the Himawari-8 geostationary satellite every 10 minutes at ~2 km spatial resolution (at nadir) on the night-time L3C compare well with IMOS VIIRS L3C and Multi-Sensor L3S, with VIIRS L3C missing some of the
native satellite ("GEQ") projection. For ease of use, and to reduce spatial data gaps due to cloud, these native resolution SST cold upwelling, likely due to over-strict cloud masking. OceanMAPS SST analyses and 24-hour forecasts have
data have been composited to hourly and daily night-only mean SST files, projected onto the rectangular Integrated Marine similar temperatures in the upwelling regions, but these are generally approximately 3°C warmer than the night-
Observing System (IMOS) grid at 0.02° x 0.02°. The compositing of the Himawari-8 data on the IMOS grid presents time composite SSTs in these cold upwelling regions. The GSAS EnOI SST analyses exhibit slightly colder SSTs
Opportunities for use alOngSide other IMOS "Multi-Sensor" SST prOdUCtS incorporating data from the Visible Infrared Imaglng in the upwe”ing regions’ and appear to agree closer to the IMOS Composite satellite SST data. However, the

Radiometer Suite (V”RS) and Advanced Very High-RGSO'UtiOﬂ Radiometer (AVHRR) satellite sensors, to identify coastal |0nger correlation |ength scales of the GSAS and OceanMAPS ana|ysis systems, and coarser resolution SST
upwelling events. The aim of this study is to determine if these new IMOS satellite products can be used to verify the efficacy of inputs, result in smaller SST excursions in upwelling regions.

the Bureau's operational version 3.1 Ocean Modelling, Analysis and Prediction System (OceanMAPS) 10 km resolution model

(BoM, 2017) in resolving and predicting coastal upwelling around the Australian coast. To assist the study, we also compare with

an experimental Ensemble Optimal Interpolation (EnOI) 10 km resolution SST analysis ("GSAS") of the same satellite SST data

assimilated into OceanMAPS, using the same Sakov (2014) assimilation system. Fig 2. Maps of IMOS 1-day,
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* Hourly SSTs composited to daily, night-time L3C SST by selecting best quality value, (X) | _ _ C

closest in time to local sunrise a1 Fig 3. As for Fig. 2 but for 6t (a) Himawari-8 L3C (b) VIIRS L3C (c) Multi-Sensor L3S

- 310 December 2017 over 151 152 153 151 152 153 151 152 153

« Hourly or daily L3C data on GEO projection mapped to IMOS 0.02° x 0.02° grid Northern New South Wales.
using sub-pixel area-weighted averaging of any overlapping pixels (Fig 1a-b)
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« Night-time Himawari-8 L3C QL =4 SST from 1 Nov 2017 to 5 Sep 2018 over IMOS g

domain biased -0.4°C with 0.9°C standard deviation compared with collocated = I - -

drifting and tropical moored buoys (BoM fv01 SST Validation Web Page) 151 152 153 =T = T T
(c) VIIRS 1-day Night L3C

 Himawari-8 L3C netCDF files from 15t October 2017 to present available on request Ses surface Tenpersture (d) GSAS L4 (€) OceanMAPS Analysis  (f) OceanMAPS forecast °C
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3. IMOS Multi-Sensor L3S products .

« Twice-dalily, 0.75 km resolution L2P SSTsubskin from Suomi-NPP satellite produced
by NOAA OSPO by regressing VIIRS brightness temperatures against collocated
drifting buoy SST at ~0.2 m depth, followed by compositing to global L3U files on
0.02° x 0.02° grid (https://coastwatch.noaa.gov/cw_html/sst_viirs.html)
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 BoM composite VIIRS L3U SSTsubskin, quality level and error estimate data to daily
day/night IMOS VIIRS L3C on IMOS grid and domain (Fig. 1c) (Griffin et al., 2017)

(d) Multi-Sensor 1-day Night L3S c

Sea Surface Temperature

Fig 4. As for Fig. 2 but for 8th (a) Himawari-8 L3C (b) VIIRS L3C (c) Multi-Sensor L3S
() March 2018 over the Bonney 120 6 L - e ' 138 26140

|

« Twice-daily, 1 - 4 km resolution L2P SSTsubskin from NOAA-18 and NOAA-19 . Coast, South Australia, a R
satellites produced by regressing AVHRR brightness temperatures against regional region where seasonal,

drifting buoy SST at ~0.2 m depth (Griffin et al., 2017) N ggﬁir';?y“ggikip&?wgsn

January to March.
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« SST error estimates obtained using matchups with buoy data, and quality levels
defined from proximity to detected cloud (Griffin et al., 2017) R Ta ] : e
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« AVHRR L2P SST mapped to single swath L3U and multiple swath L3C on 0.02° x 7t e (d) GSAS L4 (e) OceanMAPS Analysis  (f) OceanMAPS forecast
0.02° grid using sub-pixel area-weighted averaging of any overlapping pixels 13838 _ 138138 140 _ 136
Fig 1. 2 km resolution skin SSTs with K | Sy -

« AVHRR L3C composited, based on quality and uncertainty estimates, with VIIRS quality level 4 and 5 from (a) Himawari-

L3C data to construct Multi-sensor L3S product (Fig. 1d) (Griffin et al., 2017) 8 Hourly L3C for 15:00 UTC, (b)
Himawari-8 1-day night-only L3C, (c)

NPP VIIRS 1-day night-only L3C, and
(d) Multi-sensor 1-day night-only L3S
files for 8th March 2018 over the entire 136 138 140 136 138 140 136 138 140

_ _ _ IMOS domain (70°S to 20°N, 70°E to
« IMOS VIIRS L3C and Multi-Sensor L3S netCDF files from 2012 to present available 190°E). Skin SST produced from
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* Night-time Multi-Sensor L3S QL = 3 SST from 1 Nov 2017 to 5 Sep 2018 biased
0.0°C with 0.4°C standard deviation (BoM fv01 SST Validation Web Page)
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via OPeNDAP on request subskin SST by subtracting 0.17°C.
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