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3asic of the VIIRS LST Product

VIIRS LST EDR provides effective land surface skin temperature
value at the time of overpass

VIIRS design allows for full (high) resolution LST measurements
over global land covers, under clear, probably clear and
probably cloudy conditions.

Represents continuity with NASA EOS MODIS and NOAA POES
AVHRR LST production, also with international missions such as
(A)ATSR

Product is expected to be used by weather forecasting models,
Agriculture monitoring, drought prediction and monitoring,
ecosystem monitoring; climate studies etc.
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Accomplishments

VIIRS LST vs Ground LST (surfrad)
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A monitoring tool developed
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A Comprehensive Simulation dataset generated

1,714,608 data pairs of land
surface skin temperature and TOA
infrared spectral \

radiance/brightness temperature,
associated with satellite-solar

geometry, surface emissivity, start
atmospheric profile, etc.

>

function

/Senso,- Spectral I
Response

126 cloud-free atmospheric

profiles, global distribution: 60 Sersor
Brightness
profiles for daytime and 66 profiles > | Temperature

. . Calculation
for nighttime.

ensor
Brightness
Temperatures

A Gaussian distribution of (T¢—T
simulation.

Lir ) is prescribed for real surface temperature

Infrared Spectral range : 3.4 —13 um; surface emissivity range: [0.90-0.9999]; view
zenith range: 0 - 70° .



es -- Algorithm

Impact of the Type EDR error
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Impact of time difference in cross-satellite comparison
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Split-window algorithm feature:
brightness temperature difference at 11
and 12 um is used for atmospheric
correction. Itis the SST heritage.
However, the BT difference can be very
different over land. Additional measure
is needed.

BT difference at daytime

8309_b10704

Left: Significant BT
differences over
land and sea water
surface. The BT
difference is much
smaller over sea
surface
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* Considerable seasonal emissivity variation over some

Emissivity Impact to LST surface types
*Considerable emissivity variation within cover types
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Emissivity Impact to LST
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Ground data fluctuation

The ground LST estimate can be fluctuated
significantly, resulting big match-up
uncertainty ( ~6K)

340F T T T
Nighttime: N = 63
300 | STD: 2.24; BIAS: —0.23
I Daytime: N = 31

T

Q 300 | STD: 2.36; BIAS: 0.82 -
U) L

— 280 : :
-93 -

> - <ML * ]

T 260 * =

m L .

240 - Lon: —116.02 _|

Lat: 38.62 ]

220 F :

A EER SR R TR R T ST SN R S SR RN T RS T

220 240 260 280 300 320 340

Ground Site LST (K)

LST (K)

305
[ Lon: —116.02
00 - Lat: 35.62 _
g 295 *
ey L
= 290
2851

‘?O
%, 3
4, O
“TmeNT OF ©

Bondyille LST 04-12, 2014

16:00 20:00 00:00
Time (GMT)

le (-116.02, 36,62) LST 20140412
303: ~_ T T 3
3025 | 3
015 f |0 e T , o :
300 r i 4 | 4 “ | & L) T T ) "*.:l
2000 (|| IR R SRR .
298 " vl ]
2970 ]

18t00 18140 19:20 20:00

Time (GMT)



Summary

e Split Window LST(SWLST) is applied for VIIRS LST production

* Provisional release
— Provisional version delivery done in 07/2013, in production in 10/2013
— Errors found in 10/2013, switch back to beta in 11/2013
— Provisional update delivery in 02/2014, in production in 04/2014

* Evaluation underway
— Cross-satellite comparisons (MobIs LST product)

— Ground data comparisons
e Comparisons with SURFRAD LST estimates
e Comparisons with individual field data

— Radiance-base comparisons

— Monitoring tool in use

* |ssues found

— Algorithm issues
 significantimpact from the Type EDR
e Emissivity impact to LST (vs. to SST)
— Validation issues
* impact of time difference in cross-satellite comparison
* Ground data quality, heterogeneity.



Future Works

= Algorithm Improvement
v Emissivity explicit vs. implicit
v Additional water vapor correction
v Emissivity correction

= User Promotion

v Enhance LST product usage in EMC assimilation/forecasting model

= Monitoring tool
v’ Daily/weekly/monthly/year maps and graphics

= Validation methodology

v’ Cross-satellite comparisons
v’ evaluation against ground data

" |nternational cooperation

v" NOAA-CMA bilateral program: land product validation subtask

v US-Portugal bilateral program : remote sensing subtask

v' EUMETSAT Land SAF

v’ International Land Surface Temperature and Emissivity Working Group 16
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