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Land surface temperature (LST) is defined as the radiative skin temperature of the land. It is one of the baseline products for the GOES-R satellite mission measured from the Advanced Baseline Imager (ABI). LST data is widely
used in many aspects of the geosciences, e.g., studies of net radiation budget at the Earth surface, monitoring state of crops and vegetation, as well as an important indicator of both the greenhouse effect and the physics of
land-surface processes at local through global scales. It has been listed as an Essential Climate Variable (ECV) in the Global Climate Observation System (GCOS).

Algorithm of the GOES-R LST derivation was developed at NOAA/NESDIS center for SaTellite Applications and Research (STAR), based on a traditional split-window technique. Quality of the LST estimation may vary depending on
cloudy fraction, water vapor, and view zenith angle, etc. Such quality information, recorded as quality flags and metadata, is provided with the LST estimates for user reference, product monitoring and evaluation analysis. GOES-
R satellite provides LST products with three domains: CONUS, hemisphere, and mesoscale. Evaluation of the GOES-R LST product has been conducted using radiative transfer simulation datasets and proxy ABI data. After the
launch of the first GOES-R series satellite, i.e. GOES-16, in November 2016, we have performed the ABI LST evaluation using 5 months of the ABI SDR and LST dataset. Quality flags and metadata of the LST product are tested and
compared with local independent computation, LST estimates were compared to some in-situ LST data derived from the SURFRAD station measurements. This presentation shows our evaluation results, as well as the ABI LST
derivation details, which are helpful in user’s product applications.

The Baseline GOES-R LST Algorithm The GOES-R LST Validation/Monitoring System
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The GOES-R Baseline Land Surface Temperature Product Product Validation/Monitoring Results

Three ABI baseline LST products

Validation Results of corrected satellite LST

i ; ABIl GOESR vs Fort Peck MT
e I —
s ABI GOESR vs Bondville_IL ABI GOESR vs Boulder_CO ABI GOESR vs Desert_Rock_NV e
) - “';;_:L‘E: 7 I:‘;f:-:"b}‘:’ ' 340 J | - u L 1 g u - | - u g | J u - 340 T T T T T T T T T T T T T T T T T 340 T T T T T T T T T T T T T T T 340
Ty T . | I - 8 8 i
//’/-- - = P L-"l..--h_ < § i I I |
2 f?f 2 20 \ - All: N = 360 | All: N = 309 Al N = 442 L All: N = 232
glf_T_ I 80 . ‘ 320 |-BIAS: -0.40; STD: 1.84 - 3p0|-BIAS: -1.35; STD: 1.49 1 3p0|-BIAS: -3.50; STD: 1.21 | 320 —B'AS_: -0.54; STD: 1.91 .
/{m;_ é ﬁr' (,»/::Ef;;}k_\ | Daytime: N = 143 | Daytime: N = 95 | Daytime: N = 128 | Daytime: N = 97
F/f VAR R DN, | BIAS: 0.28; STD: 2.10 | BIAS: -1.24; STD: 1.09 | BIAS: -3.49; STD: 1.57 ﬁ;%( - BIAS: -0.30; STD: 1.36
! _ | S %1 A ) . % . . . =
-/ Twt ] {5 A — | Nighttime: N = 217 >e< 1. | Nighttime: N = 214 _ | Nighttime: N = 314 “ | o | Nighttime: N = 135 ]
[ —don | < < - * =
A e T ol B g BIAS: -0.86; STD: 1.49 2 = , . = . e e = 300 -BIAS: -0.71; STD: 2.22 _
AN N } s = 300 [-BIAS: -0.86; STD: 1. r £ 300 |_BIAS: -1.41; STD: 1.63 £ 300 |_BIAS: -3.51; STD: 1.03 %;g,; &
%:: Yo .T“t:___ln— —;\{‘" i - :I: - 17 - 2 i 18 I
e | | = = = 3
P S 4 { 1 = 1= - [T]
ERINN | el 2 [ i e 1%
;)‘-. \ L 1, ? luﬁ»_«\’,\ r'( L — 28017 |
| Gy T 280 : 280 - 1= 1 1 ‘
'I I\I\(\-.\ \_\\f * I &
| \'« r'll e~ T - 1 - . - : )
.l -~ 4 Y T:18:35 7 ° -t | - g i * 2017027-2017149 _
g N _\C'_s 2&3;‘3 R - LY 260 _ 2017027-2017149 2 e i 2017027-2017149 N 2017027-2017149 J o o
X AN Y ~ ! L .
I |I .\-\_ J ﬂ' 1 I Il 1 1 I 1 1 Il I Il 1 1 I 1 1 Il
| //" I T 4;,__--——\ . //"<-],Il}‘//'." ! L | L 1 L ] L 1 L | L 1 L | L 1 L 1 | | 1 1 | 1 1 | | | 1 1 | 1 1 | 1 | | 1 1 | 1 1 | ] | 1 1 ] 1 1 |
o~ ] o "
| . . ~ 8 ! A\ L < e oS 260 280 300 320 340 260 280 300 320 340 260 280 300 320 340 260 A ondSte Ty 340
| 120w RN _,..,,';;—K-N,» 60:W 120°W R A oW Ground Site LST (K) Ground Site LST (K) Ground Site LST (K) round Site LST (K)
| \ o~ b 5 ) e N N L. x:_jf ) - Y . .
T abs . - To -7 Ve y T R y ) ABI GOESR vs Goodwin_Creek_MS ABI GOESR vs Penn_State_PA ABI GOESR vs Sioux_Falls_SD
|I .’ ) // N N T~ _ ’..._{(; - P 7/ - N T~ . ,.--_{(i. - . ’ 340 T T T T T T T T T T T T T T T T T 340 T T T T T T T T T T T T T T T 340 T T T T T T T T T T T T T T T
¢ o R, ' A T gewW. -7 A i i
I 5 L =4
— | - . i
S S 608 _ -~ S N - - -
. - _20°8. o Y, - | All: N = 650 1 | All: N = 208 | All: N = 466
o o : ; . 320 |BIAS: 0.65; STD: 2.45 _ 300 |-BIAS: -0.40; STD: 2.36 _ 320 |-BIAS: 0.28; STD: 2.07 _
Qualifiers Mission Requirement  ayime: = 27 oyine: N = 6  oeyime: N - 20
| BIAS: -1.04; STD: 1.72 | BIAS: -0.91; STD: 2.51 | BIAS: 0.64; STD: 2.44 o
c L Nighttime: N = 371 c | Nighttime: N = 141 c L Nighttime: N = 262 * 3
E 300 -BIAS: 1.92; STD: 2.14 _ E 300 |-BIAS: -0.16; STD: 2.25 _ E 300 |BIAS: -0.01; STD: 1.69 . _
| | | %
(] B (] B 7 (] B .
= = e X = K
~ 3 3 x 3 - *
: Clear Conditions associated with | Over specified LST 213~ 330 : g | : 5 | s | *
LST (CONUS) | Day and Night | LZA < 70 he CONUS 29X = K 60 min 2 km ® > ? @
threshold accuracy geographic area ( ) 280 - - 280 - ; - 280 -
B x‘k 1 = i@i& L
: : Clear Conditions associated with | Over specified LST (Full 213 ~ 330 : i " - ! i
LST (Full Disk) | Day and Night | LZA < 70 throshold aceurac oo phic e Disk) 2.5K 2.3K % 60 min 10 km 7 X ] , s
Y geograp 280/ 2017027-2017149 _ 260 - * 2017027-2017149 _ 260 - : 2017027-2017149 _
0ng . . ore o~ L i L i L ¢ =
LST : Clear Conditions associated with Over specified LST 213 ~ 330 :
Day and nght LZA < 70 p . I 2.5 K 2.3 K 60 mln 2 km I | I 1 | | I 1 I | | 1 I | I 1 | 1 | | 1 I | I 1 | | | 1 I | 1 1 | | | I 1 1 | | 1 I | I 1 | | | 1 I
(Mesoscale) threshold accuracy geographic area (Mesoscale) K 260 280 300 320 340 260 280 300 320 340 260 280 300 320 340

Ground Site LST (K) Ground Site LST (K) Ground Site LST (K)

Product Quality Information (PQl) Product Control Flags (DQF)

Comparison with SNPP VIIRS LST
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The GOES-R LST Validation Plan/Schedule

GOES-R Post-Launch Science Product Validation Schedule
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Post-Launch Testing

(PLT) / Beta testing T

Beta Validated Products
External product flow
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Extended Validation /

Full validation testing . One-day data blackout due to a COOP test

Post-Launch Product
Testing (PLPT) /

. GRB on with only CCSDS fill frames
Provisional testing

Some minor problems were identified in the product, mostly related to the quality flag . This
does not have impact on the product quality.
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Internal product
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Note: All dates are coordinated with Flight/MOST PLT SOE group and are subject to change.



