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Goals/Outline

What is the value of each model to the ensemble when monitoring drought?

How does each individual model depict drought through case studies?

Outline:

1) Comparison between operational and dbi&ed NLDAS drought monitoring
2) Similarity of drought depiction and correlation to USDM

3) Closer look at NoaMP physics options with respect to drought depiction
4) Quick look at behavior of new Noah SOILPARM parameter values




NLDAS Science Testbed

The LIS group has developed an NLDAS Science Testbed, designed to test
parameters, and data assimilation within thand Information System (LIS)
using the NLDAS configuration. These simulations are also being evaluated
against the four operational LSMs running in NLDAS Phase 2.

ASpinUp #1: 35 years (1979 to 201elimatological average states of the last
30 years of the run used to initialize the next spm

ASpinUp #2: 35 years (1979 to 201&¥limatological average states of the last
30 years of the run used to initialize the final run

AFinal output: 38 years (1979 to 1 March 2017)
AClimatological period for percentiles: 1 Mar 1979 to 1 Mar 2017 (38 years)

AEvaluation: Using thieand Verification Toolkit (LVT) evaluate snow, soil
moisture, ET/fluxes, surface radiation, runoff, streamflow, groundwater, etc.



California winter drought reduction 2038017

Comparisons to the
U.S. Drought Monitor
on Jan 3 and Jan 24,
2017 are shown.
The percentiles of
groundwater from
NoahMP in LIS show
dryness despite man »
winter storms. The Jan3, 2017 *®
USDM noted the dry U.S. Drought Monitor
groundwater well |
observations in man " california
areas of Southern
California in issuing
the USDM maps for
these dates. The roc
zone soil moisture
percentiles do not
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Oct 23, 200 Southeast Drought

NLDAS operational LSMs

NLDAS—2 ensemble mean RootMo
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The Drought Monitor focuses on broad-scale
conditions. Local conditions may vary. See
accompanying text summary for forecast
statements.
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Aug 09, 201t Texas Drought

NLDAS operational LSMs
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Sep 25, 2012 Great Plains Drought

NLDAS operational LSMs

DAS—2 ensemble mean RootMoist percentile — Sep 25, 2012
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Monthly SSWI similarit
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LVT was used to calculate the monthly
SSWI (Standardized Soil Water Index)
the top I-m soil moisture of the LSMs, |
and then the factor loading was i
calculated. 3 .

Noah3.6 results are mostly in common
with other models.

SAC results are mostly dissimilar to
other models (now shown).
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Daily factor loading of top- ﬂn Sl\/l percentlles

These figures show the similarity of the -
top 1-meter soil moisture percentiles ove - *
a 38year period. Values close toone
indicate that that particular LSM is simile ~
to the common factor of all 8 of the LSM -.

2]

There re some differences amongst the -
models (particularly in the Northeast an - f3
in parts of the Great Plains), but there is ¥
much more similarity in the soil moisture -
percentiles.

Noah-MP-3.6 often shows the most
dissimilarity, particularly in areas with a ..
deep groundwater storage (California

Central Valley, West Texas, Great Plains).
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Daily factor loading of only drlestht'percentlle

Data selection is conducted grid box by
grid box. For the 8 models, if any of ther
have percentile value <= 0.05, then the
percentile outputs of the 8 models are
selected. This means that the record
number of selected data are different
among the NLDAS grid boxes. Factor
analysis is conducted if the record
number of data is >= 30. For a grid box,
least one value of percentile is less thar
or equal to 0.05 for a selected day.

We see much bigger differences than th
full distribution.

5t percentile or drier = D3 or D4 drought
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Correlation of USDM and toprﬂl SM percentlles

Using LVT, the correlation of digitized
USDM drought categories and of drought
categories from the top-in soil moisture
percentiles of each LSM were calculated.
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Correlation of USDM and toprh SM percentiles
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Best correlation to USDM Worst correlation to USDM

These figures depict the model with the best correlation (left) and the worst
correlation (right) amongst all 8 LSMs as compared to USDM. The comparise
between the top Imeter soil moisture percentiles calculated from each LSM.



