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Why Measure Canopy Water
Content?

Plant water relations determine
fundamental ecosystem processes
through carbon and water cycles

e transpiration & carbon gain

e energy partitioning (H and LE)
 drought stress and wildfire risk
e agricultural water demand
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ODbjective: A multi-scale approach to
validate estimates of canopy water content

from MODIS data
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Atmospheric Absorption of Water Vapor, Liquid,
& Solid in the Reflected Solar Spectrum
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Water absorptions overlap, but are displaced between 800
and 1500 nm




Leaf Spectra and Water Absorption
Features In the Optical Domain
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e Equivalent water thickness

f d W, = Dry weight
A A = Leaf Area |
LAl = Leaf Area
Index

) W. - W W; = Fresh weight
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e Canopy water content

CWC =EWT.=EWT,_ ~* LAl




REMOTE SENS. ENVIRON. 34:75-91 {1990

PROSPECT: A Model of Leaf Optical
Properties Spectra

S. Jacquemoud and F. Baret

INRA, Station de Bioclimatologie, Montfavet, France
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Water Absorption Features:
V1 (H-O-H symmetric stretch mode transition),

V2 (H-O-H bending mode transition), and
V3 (H-0O-H asymmetric stretch mode transition)




PROSPECT Sensitivity Analysis

Sum of the contributions to reflectance
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Effect of Leaf Water Content on Leaf Reflectance
Predicted by PROSPECT Model
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AVIRIS L4 MODIS
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Cross Calibration between AVIRIS and MODIS
Walnut Gulch, Arizona
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Response of Desert Vegetation to
Summer Monsoon Precipitation
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Wind River, Ameriflux Site Washington
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Temporal Correlation of MODIS Indexes and
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Comparison of MODIS NDVI and SIWSI
1 with AVIRIS EWT
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Artificial Neural Networks (ANN) of EWT

Leaf Training Leaf Validation Application

Training Validation Real Data
Dataset Dataset MODIS
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Mean Monthly 2005 CWC MODIS Data
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Monthly Trend in Canopy Water Content

Averaged by Cover Type for Continental USA

Canopy Water Content - US - Year 2005
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Monthly Trend in CWC In 4 Ecoregions
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Conclusions

Modeling of leaf EWT supports retrieval from
spectral data

Modeling & field data support retrieval of
CWC from hyperspectral EWT. data

Multi-spectral data cross-calibrated with
hyperspectral data demonstrate retrieval of
ane

Seasonal variation in MODIS Iindexes show:

— Large scale ecological patterns at regional
to continental scales

— Response to precipitation

— Seasonal correlates with meteorological
fluxes
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