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NLDAS combines a highality surface forcing dataset and
land-surface modeling to produce consistent products

A January 1979 to near retime (~3.5day lag); hourly and monthly available
A 1/8M-degree (~12.5km) over CONUS domaing2®™; 12567°W)
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NLDAS$orcingsdrive four separate langurface models

to produce surface/ground states and fluxes
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The NASA Goddard Earth Sciences Data and Information
Services Center provides NLDAS datasets and services

AHourly/Monthly datasets available in GRIEor netCDFconversion service)

AAvailable via FTP, GDS, Mirador, Gi i with variable/domain subsetti
vallable Via : , ViIrador, Glovanni With variapie/aomaln SUPDSetin(
Mirador Time Averaged Map of Precu:ilalia'.'l _T.Dla.l "'clu'1l."1 ' .U. 125 deg. [NI'.DF\S I-Ilk"l::-de.!‘ NLD Px‘S FORAD125 M v002] kg/im*™2
Data Type {Short Hame) Description FTP GDS Navaaton ” Searen Giovanni* || SSwW** over 1878-Jan - 2014-Dec, Hegion 125W, 25N, 87W, 53N
NLDAS-1, 0.125 degree, North America (MLDAS-1 README)
Hourly NLDAS FOR0125 H.001 Forcing ¥ F| ¥ F|| ¥ & ¥ P ¥ P ¥ & ‘
IMonthly NLDAS FOR0125 M.001 Forcing v ?|| v F|| ¥ & ¥ 2| ¥ & 300
Monthly Climatology | NLDAS FOR0125 MC.001 Forcing v @ || & & & & v @ « &
NLDAS-2, 0.125 degree, North America (MLDAS-2 READWE) 2509
MLDAS FORAD25 H.002 Primary forcing Lo | I v F || vF v @
MLDAS FORBO125 H.002 Secondaryforcing || & & || & & || & & v || ¢ v &
Hourly NLDAS M0OS0125 H.002 Mosaic Madel v PP vF v 7| & ¥ @ 207
MLDAS NOAHO125 H.002 Moah Model Vi &d| v& v 7| v ¥ @
NLDAS VIC0125 H.002 VIC Model v E|v P vE v @ ¥ 152.5
NLDAS FORAQ125 1.002 Primary forcing ¥ B ¥ @ ¥ ¥ 2| ¥ P
NLDAS FORB0125 W.002 Secondaryforcing || % & || & &2 || & & ¥ & || ¥ 1094
Honthly NLDAS MOS0125 WM.002 Mosaic Madel Vi v&d| & - v
MLDAS NOAHO125 M.002 Moah Model v E | E| vE - v
NLDAS VIC0125 M.002 VIC Model VA F| v " v 54,18
NLDAS FORAQ125 WC.002 Primary forcing v B v P P ¥ F || ¥ &
Monthly NLDAS FORB0125 MC.002 Secondaryforcing || « & || & & || & & ¥ 2| ¥ P 5
Climatolagy NLDAS MOS0125 MC.002 Mosaic Madel v @ v E| v v @ v
NLDAS NOAHO125 MC 002 || Moah Model ( el ( @ || & @ v @ v
NLDAS VIC0125 MC.002 VIC Model v @ v E| v



http://disc.sci.gsfc.nasa.gov/hydrology

The NASA Goddard Earth Sciences Data and Information

Services Center provides NLDAS datasets and services

Hourly/Monthly datasets available in GRIBornetCDFconversion service)

vailable via FT DS, Mirador, Giovanni with variable/domain subsettin

D G

Mirador
Data Type (Short Name) Description FTP || GDs Navieaton ” r— Giovanni* || SSW**
NLDAS-1, 0.125 degree, North America (MLDAS-1 READWME)
Hourly NLDAS FOR0125 H.001 Forcing v F|| ¥ F| ¢ F v @ « & ¥ &
IMonthly NLDAS FOR0125 M.001 Forcing v ?|| v F|| ¥ & ¥ 2| ¥ &
Monthly Climatology | NLDAS FOR0125 MC.001 Forcing v @ || & & & & v @ « &
NLDAS-2, 0.125 degree, North America (MLDAS-2 READWE)
NLDAS FORAQ125 H.002 Primary forcing v E|vE| v v 7 v v &
MLDAS FORBO125 H.002 Secondaryforcing || & & || & & || & & v || ¢ v &
Hourly \S MOS0125 H.002 Mosaic Madel V@ vE| v v E || ¥vE ¥ @
AS NOAHO125 H.002 Moah Model Vi &d| v& v 7| v ¥ @
AS VIC0125 H.002 VIC Model v PP vF v E | F
A% FORAQ125 W.002 Primary forcing v B & | ¢ & v || ¥R
AS FORBO0125 1.002 Secondaryforcing || & || & & || & ¥ || ¥ &
Monthly AS MOS0125 K.002 Mosaic Madel Vi v&d| & - v
MLDAS NOAH0125 M.002 Moah Model ¥ B F| ¥ ¥ & || ¥
AS VICO125 M.002 VIC Model VA F| v " v
FORAD125 WC.002 Primary forcing v @ v & v v @ | v &
Monthly FORB0125 MC.002 Secondaryforcing || & & || & & || & & v || &
Climatalogy MLDAS MOS0125 MC.002 Mosaic Madel v B v P P ¥ & || &
AS NOAHO125 MC 002 || Moah Madel v A E| v v @ v
NLDAS VIC0125 WMC.002 VIC Model v E v E| v v E| v

http://disc.scl.gsfc.nasa.gov/hydrolog
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http://disc.sci.gsfc.nasa.gov/hydrology

NLDAS datasets are widelged for different applications
and scientific studies including drought monitoring

Other uses: Initial conditions for numerical weather/climate simulations,
watershed and water quality studies/monitoring, CUAHSI hydrologic studie:
crop failure insurance estimates, West Nile virus spread and mosquito
monitoring, water management, etc.

Distribution of all NLDAS products from the NASA GES DISC alone for calendar year 2
A Number of Distinct Users: 5,437

A Number of Files: Over 44 million
A Total Volume: Over 93 Tb

http://ldas.gsfc.nasa.gov/nldas/



http://ldas.gsfc.nasa.gov/nldas/

The NLDAS Drought Monitor produces anomalies and
percentiles relative to a 28ear climatology (198Q007)

Drought Severity Classification

RRRRRR : U.S. Drought Monitor Classification

sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss
|||||

(Percentiles) (Percentiles) (SP1) Indicator Blends

DO = Abnormally Dry  (21-30%)
D1 = Moderate Drought(11-20%)
D2 = Severe Drought (6-10%)

o eomon Capaaa ey | D3 = Extreme Drought (3-5%)
L R | D4 = Exceptional Drought-236)

Abnormally

eeeeee
ooooooooooooooooooooooooooooooooo

Anomaliesare calculated relative to the climatology on that day of the year.
Percentilesare calculated using aday moving window about that day of the
year in the climatology, to smooth the records and prevent spurious changes

http://www.drought.gov/ http://droughtmonitor.unl.edu/



http://www.drought.gov/
http://droughtmonitor.unl.edu/

The NLDAS Drought Monitor Is updated daily, and Is one «
the datasets used for the weekly U.S. Drought Monitor

Percentiles and anomalies of: precipitation, soil moisture, snow, evaporatio
runoff, and streamflow (from river routing®

U.S. Drought Monitor April 21, 2015
sed sday, Apr. 23,

CONUS e ola7 am €81

2015)
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http://www.emc.ncep.noaa.gov/mmb/nldas/drought/



http://www.emc.ncep.noaa.gov/mmb/nldas/drought/

The NLDAS Drought Monitor Is updated daily, and Is one «
the datasets used for the weekly U.S. Drought Monitor

Percentiles and anomalies of: precipitation, soil moisture, snow, evaporatio
runoff, and streamflow (from river routing®

U.S. Drought Monitor April 21, 2015
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http://www.emc.ncep.noaa.gov/mmb/nldas/drought/

The NLDAS Drought Monitor Is updated daily, and Is one «
the datasets used for the weekly U.S. Drought Monitor

Percentiles and anomalies of: precipitation, soil moisture, snow, evaporatio
runoff, and streamflow (from river routing®

U.S. Drought Monitor April 21, 2015
(Released Thursday, Apr. 23, 2015)
CONUS Valid 7 am. EST
-ﬂ Ensemble—Msan: Past Week Skreamflow Percentils
reamitiow NCEP NLDAS Products_ Valid: APR 22, 2015
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http://www.emc.ncep.noaa.gov/mmb/nldas/drought/

California and other western states are experiencing
a multryear severe to exceptional drought

e R ﬁﬁ

2011 April 21, 2015

March 19" of each year

Yosemite Conservancy webcam at Half Dome U.S. Drought Monitc




California and other western states are experiencing
a multryear severe to exceptional drought
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California and other western states are experiencing
a multryear severe to exceptional drought
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California and other western states are experiencing
a multryear severe to exceptional drought

view from Sentines Dome Mon M 17 151551 2014
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California and other western states are experiencing

a multryear severe to exceptional drought
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NLDAS datasets show the drought in California and Nevau

NLDAS—2 Noah 0-200cm Soil Moisture
March 2015 Anomaly [mm]
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The next phase of NLDAS will use updated maateds
data assimilatiousingb ! { ! Qa [} YR LYy T2

|
LISbased next phase of NLDAS”_;;_UI,J),,_M“ saoin

s

Parameters
(Topography. Soil . -
1979¢ Present PW'“*-;;%;M Noah-3.6, NoahMP,
Undated w/ iy = CLSMF2.5, VIE _
Lar%er A 4.1.2.l, SAGITET — ThelLand Information
Lo 356/SNOW17 Fluxes, Soil Moisture and

Forcingsand  |ps— Tempersturs profles, System (LIS} a
SETENICISR | 2oundy Condion flexible landsurface

at 4-km e

modeling and data
assimilation framework
developed with the

. Observations (Soil
Sate I | Ite E D RS Mo?sture. Snowf Skin

Tunpsrsane)
oM, SCA I IRPANER goal of integrating
SWE, TWS, B " ] 4
and I t - satellite- ana groun

Data Assimilation, multivariate based observed data

(EnKF, EnKS) .
_ _ — products with land
* Satellitebased EnvironmentalData Records(EDRs)soil moisture (SM), snow-coveredarea (SCA),
snowwater equivalent(SWE)terrestrial water storage(TWS)& irrigationintensity (1) surface models.




b! {1 Da! hQa / Ibéiyaddedyfaihe NEDAS
suite, and other LSMs are being upgraded to later version

SEPARATION OF CATCHMENT AREA TheCatchment land
INTO HYDROLOGICAL REGIMES /Surface model (CLSNB
developed by the NASA

ground sutface

water table height

My Global Modeling and
Assimilation Office
\_/M (GMAO), and is the land
surface component of the
PLAN VIEW: M PLAN VIEW: M PLAN VIEW: M NASA GE%GCM

Noah-MP1s a LSM option within WREF, with Multiple
Physics options, including for dynamic vegetation.
VIC4.1.2.l, SAGHTET3.5.6, and NoalB.6 have also been

Significant saturated Lower water table Samurated fraction

it it s o T . i Implemented in LIS and contain numerous upgrades, suc
as to soil temperatures, vegetation, and snpWwysics.

below wilting point.



Remotelysensed snow, soil moisture, and terrestrial
water storage states amesed for data assimilation in LIS

Satellitebased Environmental Data Records (EDRS) are used to update the model states

March2011Snow Water b -
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Data assimilation testing/plans for the next phase of NLD/

A

H Irrigation ’ Model domain: ~ Continental United States

(CONUS) at 1/8t-degree spatial resolution,
TWS ‘ including parts of Canada/Mexico ( 25-53AN)

Snow (depth, cover)

Forcing data: NLDAS Phase 2meteorological
forcing data.

Models: Noah LSM version 3.3, and CLSM
Fortuna-2.5: a 60-year spin-up, followed by
34 years of simulation; streamflow simulations
using HYMAP (Getirana et al., 2012)

Eﬂl sIMR | M
T 2 o

Data assimilation method: 1-d Ensemble
Kalman Filter (EnKF) and 3-d Ensemble Kalman
Smoother (EnKS)

Time period: 2 Jan 1979to 1 Jan2013

All simulations performed using the
NASA Land Information System
(LIS; http :// lis.gsfc.nasa.gov/ )

Soil Moisture

1980 1985 1990 1995 2000 2005 2010 2015


http://lis.gsfc.nasa.gov/
http://lis.gsfc.nasa.gov/
http://lis.gsfc.nasa.gov/

Data assimilation of snow and soil moisture improves
NLDAS drought comparisons to the U.S. Drought Monitor

Noah-3.3 Open Loop (no DA) Noah-3.3 with soil moisture DA July 18 -25, 2006 :

P R Ey ] (RN ~—| | DA improves estimates over
s .- - B ) < Texas, Nebraska, Dakotas
; = R (DO and D1)

June 17 -24, 2008 :

DA indicates more intense
drought over North Dakota
and Montana, reduces
severity over Nevada,

increases spatial extent
over Texas and New

Mexico.

May 10 -17, 2011:
DA predicts increased
severity of drought over

Texas and Oklahoma




Data assimilation of GRACE terrestrial water storage
anomalies also improves the NLD#&x8ught depiction

CLSM-F2.5 Open Loop CLSM-F2.5 with

GRACE DA January 20 -27, 2004
S T e | DA indicates more intense drought in the SW,
: = ?Péﬁ;ﬂ@@‘f 2 %;hff“%; while reducing exceptional drought intensity
% o N “/g“ o \\‘ Ao /f in parts of northern Great Plans.
3 W AT B Vil

February 1 -7, 2006

DA diagnoses a stronger drought in the central
U.S. (e.g., Nebraska).

Feb 1-7, 2006

January 11 -18, 2011:

DA correctly reduces drought intensity over
lowa and Ohio

Jan 11-18, 2011

September 18 -25, 2012 :
DA reduces drought intensity over the NW,

while improving exceptional drought structure
over Kansas and Oklahoma.

Sep 18-25, 2012




b[ 5! { RIFIGlFa&aS0da |faz2z O2yidN
National Climate Assessment project (NKIRAS)

Trends in the
surfaceforcingsof
precipitation and
temperature from
NLDAL data

Above Exampldrend analysis from CLSM with assimilation of GRACE terrestrial water storage (TWS) anomalies.
Trends calculated using Ma#€endall trend testOnly areas withil0% confidence interval plotted.



