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Given known radiative energy inputs,
how much water loss is required to keep
the soil and vegetation at the observed
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Sensitivity to irrigation
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Sensitivity to shallow water tables

Simulated climatological water table* Temporal variability in ET/PET
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* Miquez-Macho et al, BAMS, 90, 663-672



Atmosphere Land Exchange Inverse (ALEXI) Model

Trapn(0) ~ f(0)T, + [1-f(0)]T, = //\

ABL closure ABL closure

Blending _|
height

T 1 433 |
TA1 TRAD1 TAZTRAD2

Strengths of ALEXI in ET and Drought Monitoring

Diagnostic LSMs based on TIR remote sensing like ALEXI, require no information regarding
antecedent precipitation or soil moisture storage capacity — the current surface moisture status is
deduced directly from the remotely sensed radiometric temperature signal.

Vegetation-based indices (such as NDVI and VHI) are relatively slow response variables to moisture
deficits, showing decline only after damage has been done, while ALEXI is able to determine
potential vegetation stress and potentially provide early warning preceding detectable degradation
in vegetation indices.



Anomalies in

Evaporative Stress

y b <




SEP AUG JUL JUN MAY APR

oCT

DO D1 D2 D3 D4

ASMnoah

AETnoah




SEP AUG JUL JUN MAY APR

oCT

ASMnoah AETnoah

= u&-ﬂ!'?‘& .. e &?ﬂﬁy o
e gl

DO D1 D2 D3 D4



SEP AUG JUL JUN MAY APR

oCT

ASMnoah

g BN -@t! |
QLT g

DO D1 D2 D3 D4

AETnoah



APR

MAY

JUN

JUL

AUG

2011



Drought Index Intercomparison Accomplishments

Spatial distributions in ESI, representing anomalies in the radio of actual to potential ET, were found
to correlate well with patterns in precipitation-based indices, NLDAS SM/ET and in the USDM,
responding to rainfall events at monthly timescales.

Because the USDM cannot be considered a metric of absolute truth in drought monitoring, this study
is not intended as an assessment of index performance, but rather a study of what types and
timescales of information appear to be most correlated with subjective expert-interpreted drought
severity delineations.

In some cases, low correlations might in fact identify regions of unique contribution by a particular
indicator, highlighting information not currently conveyed in the USDM. For example, lower ESI
correlations are found in areas where groundwater is contributing (naturally or through irrigation) to
the surface moisture supply.

Future work will be completed in Year 3, focusing on an expanded intercomparison between ALEXI ESI
(and surface flux estimates) and NLDAS.
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and future features to end-users at CPC and NDMC for initial testing.



Year 3 Priorities

1. Expand CONUS intercomparison between ALEXI and NLDAS surface fluxes (ET; H; G; R_); ALEXI
provides an independent assessment of NLDAS surface fluxes.

2. Further refinements of the realtime execution of ALEXI at STAR.

3. ESI website will be expanded to include additional features such as NLDAS SM/ET anomalies;
change maps for all drought products; additional features suggested from end-user feedback.

4. ESI products will begin be available through the NIDIS Drought Portal (http://www.drought.gov)
(ETA: early 2012).

5. Gather feedback from end-users at CPC and NDMC regarding index performance, data
preferences and supplementary model output variables that may be used in the creation of

regional drought outlooks.
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