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Need for Evapotranspiration Research Over Rangeland
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* Hyperspectral VS remote sensing for land
cover classification, albedo quantification & net
radiation estimation.
 Multispectral thermal remote sensing for land

» surface temperature and emissivity.

+: Subggxtgls Landsat good enough?
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HysplIRI Spectral Attributes that help ET Estimation

ASTER Jornada 16 Oct 2003

SGP 21 Feb 2007

Improved estimation of net
radiation in longwave (and
shortwave?)

Spectral emissivities provide
surface roughness information
independent of VI



on ET estimation
e Incorporate hyperspectral VSWIR data into ET 1
modeling.
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*Surface energy balance

*Physically based estimates using land surface
~ temperatures

*Can detect ahqulous plant water use & plant stress
_much more quickly than VI methods |

Remote sensing data less readily available, analysis
~more difficult than VI



METRIC/SEBAL:

Single source approach based on contextual scene-based calibration of ET end members
*Appears to be robust but difficult to implement globally

. Transpiration (ET of vegetation): first gues
Sensible heat component from LST
Evaporation (ET of soil): key part of TSEB
Transpiration if LST canopy known.




MASTER data collected 1998-2010 on 8 sorties. 3-12m resolution
AVIRIS data collected 1998-2002. 89+ scenes collected , georegistered,
corrected and modeled.

White Sands




odeling at

s 3*3 (60 m)

Grass/Mesquite) Rn G H LE
Observed Predicted Observed Predicted | Observed | Predicted Observed | Predicted
562 441 124 374 263 31 51
540 460 116 364 258 27 82
564 441 135 392 257 30 45
610 452 123 348 241 34 85
4-Oct-07 457 407 91 280 175 28
22-Oct-08 424 380 92 224 231 26 55
386 357 84 214 253 24 17
Mean/Bias 506 420 314 240 29 68
RMSE 97 97 53

% 19 31




Results: Effect of Spatial Resolution on
ET Estimates

Jornada 2001

40 60 80

Resolution (m)

Spatial heterogeneity at Jornada is less than 10 m
-No proposed sensor would resolve at this level
-Are the resulting ET estimates nevertheless accurate on aggregate?
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MASTER: N-S transect over key grassland and mesquite dune sites
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*Two-Source Energy Balance Modeling of latent heat fluxes detect seasonal changes at

fine spatial scales
*Riparian vegetation- crops and tamarisk (Blue and Purple) follow unimodal pattern
*Grassland and burned area (Red and Green) show less LE flux and reflect rainfall events




Land Surface Temperature Emissivity Contrast

All three components provide disﬁhctly different information about land cover
ET modeT'ng uses NDVI for transpiration component, LST for Sensible Heat Flux, Emissivity
of momentum roughness Iength ‘
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* Suitability of self-contained corrections e
e Instrumental calibration - L
* ET need for multispectral data: use of emissivities to |
represent land surface roughness; how many bands

and how much do they i lmprove LST accuracy?

. Spatlal resolution

. Overpass tlame 0‘f day for ET and water stress detection
e Potentlal for |mproved net radiation estimation W|th ’ |
VSWIR i il

e



Transmissivity

P High (95%)

- Low (45%)







‘monitoring o over arid rangeland .
- Time series data from combining ASTER and MASTER
observations show that the 5-19 day periodicity from
HyspIRI resolves seasonal ET trends
* Multispectral TIR capability of HyspIRI adds a new
dimension to ET modelmg by detecting surface
roughness V‘arlatlons weakly correlated to VNIR data



