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New Landsat 8 algorithm & applications

Why SST to study 1ce-ocean interactions 1n
EntadrdiPrea

Landsat 8 single-channel SST algorithm

Surface circulation @amesatiabllity fromsSS8T
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Thermal infrared shows sensible heat
polynyas within a latent heat polynya
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Intrusions drive warm AW inshore and
| Greenlan
warm subsurface waters along troughs ]
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SST retrieval with the aid of MODTRAN

SST =a,T{;+a,W, (T, +q,

Simulate monthly coefficients using ECMWEF ERA-
5 atmospheric profiles with total column water

Vap O r ( WV ) OLS regression

SST=0.97 + 1.06*TOA + -0.03*TCWV*TOA

Use water vapor from closest MO

(MOD09) to apply retrieval j
Cross—-calilibrate using MODIS SST‘\\\\\\\//éi@
Lo 4 R

Toapg 2 3 &
Normalized

O L N W p
SST [K]
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Open-source SST retrieval pipeline v

ECMWF

ERA5
netCDF |

AWS

| Landsat8 »
‘ COG “

AWS _——

/' MoDo7
- water vapor >
\ HDF4 /

CryoCloud

Discovery and : : Calibration &
. o Preprocessing Retrieval
‘acquisition output
AWS _—
Download : , y :
‘ ' Determine TOA & WV } Atmosphenc simulations
OdC,APC/) distribution MODTRAN La"%sgéSST
Xap,,(:; h Normalize TOA& VW [Estimate retrieval coefficients W
L - . SciKit Leam RobustScalar | Statsmodel OLS A
Convert units & '
' select realistic data | l (—»‘ Apply calibration
: \ = Build cross-calibration
g/l;tgdata query - Apply surface classification | Retrieve SST | scLl;;y ODR !
| L8 CFMask ) ;; '
h eS:,L?S C;ie;nes h Normalize | ‘ L Inverse nomalization
—— 7 SciKit Leam RobustScalar \ SciKit Leam RobustScalar Prepr Ssing
& Stream into memory |
+ dask |
——— ‘ Select coincident SST |
Select coincident soene ggﬁgteﬁa AWS _—— | earthaccess
urface / - -
. earthaccess : _ | \ Stream to memory |
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High-fidelity cross-calibration;
with MODIS across 3 sites

MODIS SST [C]
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Scarce validation matchups across ten years of
Argo buoy SSTs yield a 0.15°C RMSE

Argo ID: 1711312
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Scarce validation matchups across ten years of
Argo buoy SSTs yield a 0.15°C RMSE
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Scarcity of field data prevents us from
sampling the full range of variability 16



SST retrieval outperforms LST retrieval

y = 0.8%+ 10 F?=0.58
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6 Thb of data storage and a weeks-long pipeline

Timeline >week
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= C » &Download Markdown v © s - Openin.. ©
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6 years later: Modernization leads to orders of
magnitude less processing time and data storage
Timeline 1 min

Storage
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l Run NLSST algorithm 9|
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6 years later: Modernization leads to orders of
magnitude less processing time and data storage
Timeline 1 min
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6 years later: Modernization leads to orders of
magnitude less processing time and data storage
Timeline 1 min
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6 years later: Modernization leads to orders of
magnitude less processing time and data storage

Timeline 1 min
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First order alignment between SWOT velocities
and Landsat sea surface temperatures over gyre
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Interpolation of MODO09 water vapor
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Validation
matchups

Argo ID: 2237071
Argo Temp: -0.17
Landsat SST: 0.13

Argo ID: 1969557
Argo Temp: -1.79
Landsat SST: -1.88 ~

=1

Argo ID: 161408()
Argo Temps 17,6 :
1. %

~2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5
Temperature [°C]



Personal laptop workflow Cloud-optimized workflow
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