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Introduction &

Accurate drought characterization is vital to
drought impact assessment and amelioratio and Weather Disasters

Wide range of drought indices currently exis " 1980 - 2004
each with its own strengths and weaknesses

Difficult to calibrate and improve upon certali
Indices due to a lack of long term and spatia
continuous soil moisture observations on larg
scale

Land Data Assimilation Systems (LDAS) offel
high quality soil moisture fields with good sp&;
and vertical resolution and are a potentially [ EGE—_—_G;cS_—_—.G

ASHEVILLE, NORTH CAROLINA

Billion Dollar Climate

useful tool in monitoring droughts . T
Combine NASA8s Land o | |
(LIS) modeling infrastructure and North o N I
American LDAS (NLDAS) resources with lon e =T S BT
term (29 years+) for was ) T w

North American Regional Reanalysis (NAR REGEUEELEIESTIE

144 Billion dollars damage

form a NARRbased NLDAS drought monitor 36.8% of damage



29 Year Ensemble Runs
Mosaic, HySSiB, Catchment,

NARR 29 Year hourly forcing

Obs. SW data set on 1/8t CLM3.5 at GSFC

c ip. i (Noah, VIC and Sacramento
Obs. Precip | degree NLDAS grid o NCED)

Hydrological
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. Indices i
Drought Monitor | agricuitural Ir\‘}:ﬁgg:?opnar:r?;’
Post-processor Indices : L
Meteorological data dissemination
Indices

A Analyze drought monitor output to determine effegtaxiel

selectionforcing dataNARR climatology lengtrandensemble
constructioron drought characterization

A Transition system to réahe operations, providing objective data to
existing drought monitoring efforts such as the U.S. Drought Monit




#s Project Forcing and Drought Indices'®,,

A Forcing is hourly, 1/8degree, compatible with original NLDAS da
NARR model data base (3 hourly, 32km, a%#8sent)
Hourly NARR SW bias correction developed from GOES data for each i

Hourly observed precipitation based on daily PRt8iMcted gauge data, an

hourly Stage Il Doppler radar, CMORPH, and HPD data
A Elevation correction for temperature, pressure, humidity, and longwave
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A Includes 22 standard sfc/2m/10m and lowest model layer forcing fields
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A Drought monitor will compute several drought indices from
NLDAS LSM output, NARR land surface states, and forcing

Standard
Indices
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A Selection of indices i&key area for drought community input




o Project Status *
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Second year of three year project

Ongoing collaborations with US Drought Monitor and
NLDAS, links to NASA Water Management Program
drought project

Realtime beta drought monitor on NLDAS website
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Follows In footsteps of existing websites
(U. Washington, Princeton, and CPC)

- http://www.hydro.washington.edu/forecast/monitor/index.shtm g i
- http://hydrology.princeton.edu/forecast/ e T
- http://www.cpc.ncep.noaa.gov/soilmst/ :

Mosaic, Noah, and SAC runs performed, highlightingj
several key issues for further investigation

Climatology length
Meteorological forcing data
Model selection
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B, @4 Experimental Surface Water Moriitor

or the Continental U.S
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Experimental
Objective Blends of
@l Drought Indicators
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http://www.hydro.washington.edu/forecast/monitor/index.shtml
http://hydrology.princeton.edu/forecast/
http://www.cpc.ncep.noaa.gov/soilmst/
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Noah LSM Total Column Soil Moisture Percentile Noah LSM Total Column Soil Moisture Percentile
July # 2007, Based on 10 Year Climatology July %, 2007, Based on 28 Year Climatology

L9

Noah LSM Total Column Soil Moisture Percentile
July ¥ 2007, Based on 28 Year Climatology




Impact of Meteorological Forcing Data

Noah LSM Total Column Soil Moisture (mm), Northwest Utah;, 20857
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i === Total Column Soil Moisture (New Forcing)
j === Total Column Soil Moisture (Old Forcing)

1997 1999 2001
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- Average Soil Moisture Climatology (New Forcing)

250 == Average Soil Moisture Climatology (Old Forcing)
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Impact of Meteorological Forcing Data

Noah LSM Total Column Soil Moisture Percentile
July ¥ 2007, Using Old Forcing Data
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Noah LSM Total Column Soil Moisture Percentile
July ¥, 2007, Using New Forcing Data
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July ¥ 2007, Using Old Forcing Data
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T 122 120 AR 116w 114w 112W T10W

——— | \
D4 D3 D2 D1 DO

98




Impact of Model Choice

Noah LSM Total Column Soil Moisture Percentile
July %, 2007, Based on 28 Year Cllmatology

Mosaic LSM Total Column Soil Moisture Percentile
July %, 2007, Based on 28 Year Climatology
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AChoice of land surface model can greatly influence depiction of drought severity d
to differences in model physics and parameterizations

Noah LSM Total Column Soil Moisture Percentile
July #, 2007, Based on 28 Year Cl|matology

”‘%\Z

2 5 10 20 30
D4 D3 D2 D1 DO

105U 1000 95% SOW 85W

| | | |
20 30 70 ER)

D4 D3 D2 D1 DO

Mosaic LSM Total Column Soil Moisture Percentile
July # 2007, Based on 28 Year Cllmatology
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Drought Monitoring Comparison

Masaic — Total Column Soil Moisture Percentile
Valid: 20070901

Noah — Tatal Celumn Soil Moisture Percentile
Valid: 20070901
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SAC — Total Column Soil Moisture Percentile
Valid: 20070901
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Ens. Mean — Total Column Sail Moisture Percentile

Valid: 20070301
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Drought Monitoring Comparison

Ens. Mean — Total Column Sail Moisture Percentile Ens. Spread — Total Column Sail Moisture Percentile
Valid: 20070901 Valid: 20070901
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Probability of Severe Drought (D2) ht Monitor September 4, 2007
Valid: 20070801 o

Intensity: Drought Impact Types:
DO Abnormally Dry r~' Delineates dominant impacts
D1 Drought - Moderate A = Agricultural {crops, pastures,
D2 Drought - Severe grasslands)
D3 Drought - Extreme H = Hydrological (water)

D4 Drought - Exceptional [ - o

USDA 7B ()&
The Drought Manitor focuses on broad-scale conditions. P [t eSO ‘i’ u
Local conditions may vary. See accc 1ing fext Y

for forecast statements. Released Thursday, September 6, 2007
http:/idrought.unl.edu/dm Author: Thomas Heddinghaus, CPC/NOAA




vl . Mosaic Soil Moisture Percentile (%, 34.6N, 84W)
% : Mosaic LSM

Time and Depth Cross
Section of Drought Severity

Mosaic Layer 1 Soil Moisture Percentile, 6/9/07
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5 Conclusions

A NLDAS LSMbased drought project underway at
NASA GSFC in collaboration with
NOAA/NCEP/EMC, NOAA/NCEP/CPC and

Princeton University

A Project seeks to leverage ensemble, high quality, m
ayer, spatially continuous soil moisture simulations
NLDAS framework to form a robust réiahe

drought monitor

A Goals are to investigate climatology, forcing data,
model, and ensembleglated issues as well as offer ar
effective suite of objective drought indices to drougt
assessment organizations such as NIDIS and the U
Drought Monitor

A End user input will be key to the success of this
project, and all input is welcome
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Drought Monitor Comparison

Mosaic LSM Total Column Soil Moisture Percentile Mini-Ensemble (Noah and Mosaic) Total Column Soil Moisture Percen
July $, 2007, Based on 28 Year Climatology July % 2007, Based on 28 Year Climatology
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D4 D3 D2 DL DO - A oleased Th .i,"éﬁf;éii"
Soil moisture percentiles from each LSM combined to form ensemble mean percent

Project will eventually use Mosaic, Noah, VIC, Sacramento, CLM3, HySSIB, and Ca
models with a variety of lineages (climate modeling, weather forecasting, hydrologic

Ensembles often offer more accurate depictions of drought
Even poor depictions are informatilzarge model spread indicates lack of confidence




Noah Soil Moisture Percentile (%, 34.6N, 84W)

Noah LSM
Time and Depth Cross
Section of Drought Severity

Noah Layer 1 Soil Moisture Percentile, 12/24/07
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Mosaic Soil Moisture Percentile (%, 34.6N, 84W)

Mosaic LSM
Time and Depth Cross
Section of Drought Severity

Mosaic Layer 1 Soil Moisture Percentile, 12/24/07
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Time and Depth (cm) Cross Section of Drought Severity (Soil Moisture Percentil
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