ASSESSING THE ABILITY OF SATELLITES TO RESOLVE SPATIAL SST VARIABILITY
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INTRODUCTION/MOTIVATION REPRESENTATION OF SST VARIABILITY

The Atlantic Tradewind Ocean-Atmosphere Mesoscale Interaction Campaign (ATOMIC) occurred in January-February 2020 in
the tropical Northwest Atlantic region east of Barbados in association with the European EUREC*A (Elucidating the role of

clouds-circulation coupling in climate) field campaign. Major foci included investigating cloud and air-sea interaction Tsnk T5G 1026 1060 1061 1063 1064 Al
processes in tropical trade wind regions to help improve the understanding and prediction of weather and climate. The * Computed gradients along Saildrone tracks 0.06 009 009 005 005 007 018  0.07
large number of high-quality in situ SST observations provided a unique opportunity to: averaging all observations within the L 029 041 021 017 017 019 038 024

* Evaluate the accuracy of satellite-derived SST products in the northwest tropical Atlantic ATOMIC region cc:orreslp:)r(\jdlnf {Igllf!cd Ce”; Saild 2l 00 041 035 033 036 030 032 032
* Examine SST variability on sub-satellite spatial scales orrelated sateflite- and satldrone- cMC 0.7 020 012 009 008 006 022 012

1 . : L derived gradients
* Assess the ability of satellites to accurately resolve spatial SST variability 5 ot d scal ’ DOISST 020 020 019 013 027 014 021  0.19
[ ]
e At the product scale Poor correlation at grid scale even tor G-16 021 032 012 009 014 012 024  0.16

e At coarser scales individual satellite sensor products VIIRS 028 032 015 010 018 011 019  0.15
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Blended L4 SST Analyses

e NASA MUR —0.01° resolution

e UK Met Office OSTIA — 0.05° resolution
* NOAA GOES-POES Blended — 0.05° res.
e CMC-0.1°resolution

* DOISST (Reynolds) —0.25° resolution
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Gridded Individual Sensor Retrievals
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In situ Satellite SST products on February 2, 2020 ™ - g SIS S0 5 w0 S5 st @8 500 02 om0 ms w0
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* Nighttime observations collocated and averaged . ) )
within grid cells 0.15 !

* Results largely consistent and overall satellite product
accuracy very good

e Standard deviation values ~0.15 K

Simulation of Required SST Product Accuracy
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* Better for OSTIA, worse for MUR and DOISST e scales assuming various noise levels 0025k 005K 010K  0.15K 0.2K
e Regional cool bias of ~0.1 K in most products 0.2  Accuracies of 0.05 K or better required on MUR (0.01°) 34442  0.08 0.40 0.21 0.11 0.07 0.05
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* DOISST smaller bias consistent with stronger e e o o scales of product resolution SO 6200 0.17 0.72 0.47 0.26 0.18 0.12
impact of in situ observations * Requirements very challenging for current

Bias and standard deviation as a function of product and in situ platform SST products e Al e Lo bas by hikE Uie
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Bias Exploration
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* Bias shows significant pixel-to-pixel
variations

* RHB sea snake comparison shows good
agreement for some pixels but larger
cool biases for others
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. COMPARISON WITH ALASKA/ARCTIC REGION
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T e e e Similar computations performed for 2019 MISST deployment of 2 Saildrones to the Bering, Chukchi, and Beaufort Seas
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* Distributions of differences very non- 10 20 yervel 40 o 050 Sub-grid variability ~6 times larger in the Arctic
Gaussian | e o 025 Precision required to resolve spatial variability at satellite product grid scale relaxed to ~0.4 K
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* Hint of secondary peaks at zero bias
e Colder bias of some southern G-16
retrievals likely related to aerosol

so0g Product accuracy also degraded so products still struggle to resolve spatial variability at their grid resolution
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Su b-grld Va rlabl|lty All ATOMIC Salldrones Satellite SST absolute accuracy good during ATOMIC
T * Most products exhibit small cool bias of ~0.1 K
* Variability expressed here as standard °5ﬂl e  Random errors less than 0.2 K
deviation of observations within grid cell o4t i = In situ SST measurements exhibit high degree of consistency across platforms
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* Sub-grid variability increases with coarser
resolution but very small in ATOMIC
* Notably less than other studies and regions
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Sub-grid SST variability small during ATOMIC relative to both other regions and satellite product uncertainty
Satellite SST products unable to provide reliable representation of spatial variability on the scale of their grid resolution
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. % ] * Product precision of 0.05 K or less required to reproduce variability in ATOMIC
 Small component of uncertainty budget 01 . . . et o
. Small contribution from diurnal variation E\ i Better representation of spatial variability on scales of 1° or more
all CONTHbULION Trom diirnat variations P00 002 00f D00 00s o1 o2 o1 w0 wm  w w1 s Variability larger and required product accuracy lower in the Arctic, but product accuracy also degraded
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