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Background

= JPSS and GOES-R Operational LST Product

Suomi NPP VIIRS Global Land Surface Temperature - Daytime - IDPS 2017-07-22T00:45:37.8Z - 2017-07-22T00:56:14.5Z UTC

31 Jul 2016
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= Temperature Based LST Validation

» Convincing & Straightforward
» Representative: Point (1-100m) - Pixel (1-2km)

» Limited at global scale
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Take advantage of absorption difference, Don’t need atmospheric details.
Radiance Based LST: (T, & w) ,{
R+&+(Ta,w)(p)=2 Tgg e,

/

Need atmospheric details \ ¢
and RT models
simulation to get Trg (e.9. \\ ©
MODTRAN, CRTM
) L O L




® M15 (11 ym) used for R-Based
LST determination for its higher
transmittance than 12 ym

B Brightness Temperature (BT)
difference (BT11-BT12) is adopted
for profile check.

» Assumed Emissivity difference
IS accurate.

» More clear 2 smaller BT Diff.
» Profile accurate - simulated
BT Diff close to Satellite BT Diff
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R Based Validation Flowchart

e 5,
5l E

T D

( 1. Forward
Simulation to get

\\ R-Based LST
J

8BT,,?
N
YES .
END AT Sereening
BT,,) ? g
YES J

— .
ﬁ 3. LST Validation
J




VIIRS M15 Emissivity @20170409
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R Based LST Input - Emissivity
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Based on modified
vegetation cover
method

Daily product

Global coverage
Resolution: 1km
(0.009 Degree)

4 narrow bands
(VIIRS & ABI SW) + 1
broadband.
Accuracy < 0.015



R Based LST Input - Profile

Range 1979-present 201507-present 1979-present 1980-present
Spatial 1*1 0.25%0.25 0.75*0.75 0.625*0.5
Resolution
Temporal 6 hour 6 hour 6 hour 3 hour
Resolution
Vertical 26 pressure 31 pressure 37 pressure 42 pressure
Resolution levels levels levels levels
Latency Daily Daily 2 Months 1 Month

Reference Profile: Upper Air Sounding Data (0:00, 12:00 UTC, Regular)
Time Range: 20160101 — 20161231

Stations: 7 stations near SURFRAD

Criteria : TPW, BT11 & BT12



Sounding & SURFRAD Stations  ciesg

NWS Rawinsonde Network SURFRAD Station
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Method

B Profiles Data

7 Sounding Stations near SURFRAD
*Time range: 20160101 — 20161231 (2993 matchup data pairs)
4 analysis products (NCEP p25, NCEP 1deg, ECMWF & MERRA2)

B Comparison Iltems
*Simulating VIIRS BT11 & BT12 using MODTRAN
sSurface temperature is bottom air temperature + 5
eSurface emissivity is 0.97 & 0.98 for M15 & 16, respectively
«Satellite zenith angle set to 25 degree.

*Evaluating the profiles by TPW, BT11 and BT12.



TPW Comparison
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BT Difference Comparison cics-me
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BT11-BT12 Comparison
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B ST algorithm for VIIRS
* IDPS Split Window Algorithm (Surface type dependant)
 Enterprise Split Window Algorithm (Emissivity explicit)

B Validation Sites
e 7 Sites of SURFRAD
e 20160101-20161231

* Only clear sky condition.

R Based for Different Algorithm  cicstime
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Profile Screening
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Enterprise VIIRS LST R-Based
Validation @ Bondville (2016)

5(BT11-BT12) (K)

A(BT11-BT12) and R-Based LST
Validation result

R-Based validation result significantly improve after profile screening using 6BT
Difference, (-0.5K, 0.5K).
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B SURFRAD
FPK Site

Left: T-Based
Right: R-Based

B SURFRAD
TBL Site

Left: T-Based
Right: R-Based
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Desert Rock Site

O SURFRAD Desert Rock Site
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(2016)

IDPS VIIRS LST has negative bias at daytime and positive bias at nighttime,

while Enterprise VIIRS LST has good results!
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ASM site in Australia
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IDPS has bias at day and night, Enterprise works well.



VIIRS R-Based LST @20160114 19:38 UTC
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R-Based LST at Granule Leve| cicsg
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LST Difference (VIIRS LST- RB LST) @20160114 19:38 UTC
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HmBias = -0.97K; STD = 0.87K;
RMSE =1.30K: N = 3,169,359



Summary

B NCEP 0.25° reanalysis profile has the best accuracy for R-
Based Validation, before July 2015, NCEP 1° will substitute.
B Long time series R-Based Validation indicates VIIRS LST
has a good accuracy over SURFRAD sites.

B For the barren sites, R-based validation shows the

Improvement of Enterprise algorithm over operation algorithm.



Ongoing work

B Since R-Based simulation using MODTRAN is time-
consuming, switch to CRTM for granule level validation.

B More global LST validation over various surface types will
be performed, not only for VIIRS, but also for GOES-R/ABI.
B A R-based validation package is under developing for LST

product monitoring.



Thank You!

UNIVERSITY OF MARYLAND

Heshun Wang (hswang@umd.edu; heshun.wang@noaa.qov)
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