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Introduction

S-NPP/VIIRS LST Images on April 9t", 2014
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The U.S. Suomi National Polar-orbiting Partnership (S-NPP) satellite is the first and critical step - - __ -
in building up a next-generation satellite system for observing our changing Earth. The Center  gop—ne cad £ . e i) ] 2 — =1t =L —
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and Information Service (NESDIS) of the U.S. National Oceanic and Atmospheric 1TNA g O < iy st

Administration (NOAA) Is developing land surface environmental data record (EDR) products | '35 S T !1 e

for the S-NPP satellite. Land surface temperature (LST) is one of the land EDRs, which is I-=” | | ; Y | Y

based on a Visible Infrared Imaging Radiometer Suite (VIIRS) sensor on board the S-NPP § | Mg | { R
satellite, using a split window regression algorithm developed for daytime and nighttime J M ¢ "
conditions and17/ land surface types defined by the International Global Biosphere Program
(IGBP). Maturity status of the S-NPP product generation is defined as beta, provisional and 0
validated versions; the LST beta and provisional productions were started in December 2012
and October 2013, respectively. Recently, an update to the LST provisional version was made
to correct possible significant errors due to large brightness temperature differences between
the two split window channels mostly in low latitude regions. This poster presents
accomplishments and current status of the LST provisional version development and

evaluation efforts at NOAA/NESDIS.
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S-NPP/VIIRS LST Algorithm > & .1 _;

A Split-window Regression algorithm is running for the VIIRS land surface {¥ g
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where a, ; are algorithm coefficients; I indicates 17 IGBP surface types; 0is view = £/0 500 S21
zenith angle, ¢ is solar zenith angle. T11 and T12 represent the VIIRS sensed _ —120 110 -100Q 90 -8 ~70

brightness temperatures at 11 and 12 micron channels (the split-window).
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VIIRS LST Processing Chain < >

Note: the processing chain includes the optional dual split-window algorithm, which is turned off in beta and provisional production
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YIRS LST vs Cround LST (Surfrod): N'\ght Evaluatlon agalnst SURFRAD Statlon data _15 _1GD.|1'feren|:_J% ('.J”RS M){@ LST — MQD[S LST) 10 15 ;I'-: |‘._ ._._.__"_ _ ' . i '- _.-..
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L Correlation Coefficient: 0.98271808 4 Day/ data PrOViSionaI Beta i . . ¥ . . E | "| .
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| BIAS(K): —0.54 -
— | RMSE(K): 1.94 | Deciduous day 4 -0.67 0.80 0.31 3.10

-| | Broadleaf Forest night 11| -0.13| 160]| -0.13| 1.60 Nsamples= 110210
1 | Closed Shrub day 37| -081| 177 -116| 177 220 Diffmax= 14.06
4 |lands night 57| -1.37| o080 -248| 0.3 Eﬂ'gﬁ{' cl?‘f)= :3.57;;6
Open Shrub lands day 277 -0.1 1.90| o0.67 1.90 stddev(diff)= 1.39
night 327 | -0.88 0.79| -2.38 0.79
I Night || Woody Savannas day 46| -1.09| 239 -0.34 2.81
24240 T zflso T 2<;o ‘N ‘\(“; 3(!0 T 32‘0 T night 81 1.38 1.35 1.38 1.35
- Grasslands day 172 | -0.38 1.90 1.11 2.36
night 500 -0.35 1.41 | -0.35 1.41
1 Croplands day 266 0.14 2.95 2.39 3.54
] night 558 -0.21 1.58 | -0.21 1.58 260
Cropland/Natural day 208 | -0.83 1.98 0.13 2.15 I
Veg Mosaics night 459 | 0.47| 194| 0.47 1.94

Snow/ice day 97 -1.16 1.67| -1.95 1.70
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YIRS LST vs Ground LST (surfrad):day
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sl SURFRAD LST over 6 sites covering the time period from Feb. . [
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Evaluation against MODIS LST data (above: Granule comparison; _ I : !' ._..-" i |

bottom: Global comparison) -1 20

A ground dataset at Gobabeb in v VIS LST vs Ground LST
Namibia covering the time period of
2012.

*The data is provided by Frank Goettsche,
thanks Pierre for sharing the data.
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Future Works

= Algorithm Improvement
‘s*Emissivity explicit vs. implicit Summ ary

«»Additional water vapor correction = Split Window LST(SWLST) Is running for
+Emissivity correction provisional release of the VIIRS LST production

o Provisional version in production in 10/2013 —

= User Promotion: enhance LST product | _ | ,
usage in weather forecasting model o Errors found in 10/2013, switch back to beta in 11/2013 | -’ . W

v o Provisional update in production in 04/2014 ol & )\
= Monitoring tool development P P S [

= Evaluation underway y .

s Dalily/weekly/monthly/year maps and graphics . . ] o
y y e : LI v’ Cross-satellite comparisons o i Y i° | |

" Validation methodology study v Ground data comparisons: Comparisons with SURFRAD i T 3 |

“*Cross-satellite comparisons LST estimates ; Comparisons with individual field data | i G % ':
<*Evaluation against ground data v Radiance-base comparisons : | '

= [nternational cooperation: NOAA-CMA v Monitoring tool in use | &
bilateral program -- and product validation subtask; ® Issues found . i
US-Portugal bilateral program -- remote sensing 0 Algorithm issues: Significant impact from the Type EDR; | \ ;. |
subtask; collaborative tasks with EUMETSAT Land emissivity impact to LST (vs. to SST) g | ;
SAF, International Land Surface Temperature and ¢ Validation issues: Impact of time difference in cross-satellite = |

Emissivity Working Group communities. comparison: ground data quality, heterogeneity. - =7 — ) T T ; FCp— Fa—Ty
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