Land surface temperature and
emissivity uncertainty analysis of
the HysplRI instrument over nine

pseudo-invariant sand dune sites in
the US southwest
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Primary MODIS LST&E Products

MODIS LST
Products

ATBD
Accuracy

MOD11_L2 1K 2030 lines

1354 pixels/line

MOD11B1 1K 200 rows
200 columns

MOD11C3 1K 3609x180¢
Global

Spatial
Resolution

Temporal
Resolution

Algorithm

1lkm at nadir  Swath Split-Window
2x daily
~5 km (v4) Sinusoidal Day/Night
~6 km (v5) 2x daily
0.052x 0.052  Monthly Day/Night +
Split-Window

Output
Products

- LST
- Emissivity
(bands 31, 32)

- LST

- Emissivity
(bands 20-23, 29,
31,32)

- LST
- Emissivity

(bands 20-23, 29,
31-32)

** New MODIS LST product developed at JPL



MOD21 Land Surface Temperature [K], 8-day mean, August 2004




LST Comparisons
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The Big Question

How do we know
what's right?



Multiple Choice Answers

* Temperature Based Validation
 Radiance Based Validation



-

Temperature Based Validation

e LST can vary at very small scale within a
pixel

 Complex validation — requires measuring
the temperature at multiple points within

the spatial area of a pixel (m’s to km’s) for

validation







Radiance Based Validation
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MODTRAN 5.2

T,(calc) + NEAT
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NCEP (GDAS) Profiles
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Emissivity and LST validation plans for HyspIRI:

Pseudo-lnvariant sand dune sites

Minéralogy and composition can be accurately determined using lab reflectance and X-ray

diffraction measurements at JPL

> Sand-dune validation sites:

)



Great Sands, CO

Killpecker, WY Algodones, CA

White Sands, NM Kelso, CA

0.85

"E 0.8 — Algodones
2 —— White Sands
€ 075+ ~— Kelso Dunes
= ——— Moses Lake
0.7+ —— Stovepipe Wells |
------- Great Sands .
T e 1 e D Little Sahara Rl VT
------- Sand Mountain
0.6¢ ~---=- Coral Pink 1
L Killpecker
0.55 ! L ! 1 I I T
7 10 11 12 13 14 15

Wavelength (um)

Stovepipe Wells, CA

Moses Lake, WA




THE RESULTS (ON OTHER
DATASETS)



Gran Desierto, Mexico

AIRS
validation
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Example ASTER Sand Dune Emissivity Validation Results
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Uncertainties increase above ~2cm Total Column Water (TCW) and with Sensor zenith angle

MOD21 LST Uncertainty

(SZA) due to residual errors in atmospheric correction
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THANK YOU



