The Global Land Data A55|m|Iat|on System
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w}%'-GLDAS runs its land surface models using a vegetation-based tiling approach to_simulate variability below .
the scale of the model grlmw or 1°). A 1 km global vegetatlon dataset which currently uses the

GLDAS uses base forcing from global operational weather forecast models such.
Assimilation System (GDAS), The European Centre for Medium-Range Weather. Fore

NASA's Goddard EOS Data Assimilation System (GEOS). The model forcing®is cam‘eﬁihpptlonal UMD classification scheme is the basis for designating tile space. The stWelevatlon parameters
observation-based datasets of radiation and precipitation from various'sources” T gm0 e are based on high resolution global datasets. '
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1/4 Deg incoming short-wave radiation fluxes based on the Air Force Weather The Merged Analysis of Precipitation (CMAP) fields from the Climate Prediction The basic soil dataset used in GLDAS includes fractions of sand, silt, and clay, and

The slope data was

Agency Agricultural Meteorology modeling system (AFWA AGRMET). A global cloud Center are used as the primary precipitation source in GLDAS. CMAP merges gauge porosity, among other fields, and it is based on the FAO Soil Map of the World linked has a horizontal grid
analysis is produced hourly from various visible and IR satellite data sources. observations with precipitation estimates from several satellite-based algorithms. to a global database of over 1300 sample soil cores (Reynolds et al. 2000).
AGRMET also provides GLDAS with the incoming long-wave radiation component. TRmand_ P_EEIANN.are other available satellite-based precipitation sources. g .
Feb 2009&.‘ Feb 2009 =g r " i} Jun 2007
™ : i T e LT L e Spatial extent: -

T ﬂ‘-
;.-".:':’ e "h-
-

Spatial resolution:

Time period:

S

e

w e - éé ga 55 5 T
b il . 4’ - i §¢ & .
Air temperature [°K] < Temporal resolutlé | 4 & %3 bOurIy output fields MODIS LAI
T I I R R S R R ——————————_

228 233 238 243 248 253 258 263 268 273 278 283 288 293 298 303 308 1 15 2 25 3 35 4 45 5 6 7 75 8 . 0. 0.102030507101418 2226 3034384246 50545886.2
GDAS model reanalysis fields of air temperature and wind speed. Global fields of air humidity and surface pressure are also retrieved from global operat/ona/ weather forecast Homebages: http:/ / Idas.gsfc.nasa.gov/ Index'Shtml : - e : MODIS ‘based global 8-day LAl dataset. GLDAS currently uses a LAl climatology based
models in order to force the GLDAS land surface models. =i__ p g . htt '//"S SfC nasa OV/ type in each 0.25 grid square has bee ned based on a 1 km resolution global oo years of AVHRR data (1982 - 2002) as default (Gottschalck et al. 2002)

p. -g . -g vegetation dataset whicp used the University of Maryland classification scheme Ey
(Hansen et al., 2000).
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To support scientific research and water resources Jul 2009 . - Giovanni is an application that provides a simple Global Land Data Assimilation System
applications worldwide, GLDAS datasets are made : : interface to visualize, analyze, and access vast amounts of 1.0 Degree Monthly Products

available for download from the Hydrology Data and
Information Services Center (HDISC). Users can access 3-
hourly and monthly 0.25 and 1.0 degree global outputs
from the Noah, CLM, MOSAIC and VIC land surface
models.

GLDAS data without having to download the data.
Current data holdings include 1.0 degree monthly : a
products from the four land surface models, covering our and srface modsls {GLM. Mosaic, Noah and vIc) Gurrent data nodings ind
1979 to the present. Giovanni is a useful tool for
intercomparing model output from the suite of GLDAS
land surface models for any user-sieciﬁed spatial domain
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River discharge is a quantity that integrates all upstream water cycle
processes making it an important indicator of the hydrologic and
climatic conditions of a river basin, as well as a useful tool for
evaluating hydrologic models. By applying a source-to-sink runoff
routing scheme to gridded runoff maps generated by a global
hydrologic model, we can produce more accurate estimates of
discharge from the world’s major rivers.

have a significant effect on land surface states
sture and surface temperature) and energy fluxes but is
rarely “incorporated into land surface models. A recently
developed innovative algorithm applies irrigation based on
MODIS derived intensity of irrigation (left), crop type, time of
year, soil dryness, and common irrigation practices.

Ozdogan\"lgg]Gutman (2008)
- . ] . 3
it e i e Rt e oped S o0 The modeled annual irrigation totals (km?®) for 2003 are

] ’ ) GLDAS gridded mean annual runoff as equivalent height of water in units of
m resolution based on MODIS imagery consistent with data reported by the USGS (right).

cm/yr. This output is not appropriate for direct comparison with gauge
observations, which integrate the combined runoff from all upstream
locations

Total irrigation omount (3) [mm/yeor] 2003 Irrigation — Control Evapotranspiration {mm/day) : Aug—Sep
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oL This schematic represents the runoff routing algorithm that we apply to
The irrigation was applied in |

GLDAS gridded runoff. It is a source-to-sink (STS) scheme, which means that

Noah land surface mo : _ Observed and Predicted Surface Temperature [97.88W, 41.70N] g i < I streamflow parameters have been estimated a priori, and the algorithm can
results dr e t 1 parts e | | | | ¢ . be applied to modeled runoff as a post process to produce a time series of
of the vhere irri IS | .+i(:r)i;z;)eldﬂ:'r;n - . discharge for each predetermined outflow location.
mtensWFfl o
\rigation — Contral Total Sl Moist % diff : Aug—Sep SOI(; mOIStt:: h e f % | ;z“ — GLDAS (STS routing) — Obs (gauge) — GLDAS (STS routing) — Obs (gauge)
and se ¥ £ £ St. Lawrence river Modeled and observed river Mississippi river
g 2 discharge (1000 m3/s) from the
Incorporation of irrigation leads Z 3 Lawrence and Mississippi rivers.
to improved surface temperature . The original modeled discharge
predictions (right) | 5 includes unrealistic high
. }ﬂ I1 ] ] } frequency variability. The routed

o8 513 oo ams 0 il 'V NSRS W discharge matches observations
more closely.
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\ The existing GLDAS LAl product is
Snow cover“over land has a significant impact on the surface " TSouthwest (n=28) ' Marts May July September N besed 208 AU YRR el
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dataset (1 km) has been derived
from the combined Terra and Aqua
MODIS 8-day resolution LAI
product (2002-2009). Temporally
and spatially continuous LAI fields
were produced by adopting a

local hydrological hdﬂgs A new "pull" snow cover assimilation
technique has been developed that introduces MODIS snow cover
observations to the-‘lizgh LSM in global simulations. The assimilation
algorithm provided ynpmved simulation of snow covered area and

snow water equlfalent relative to open loop (control run)
i

High Plains (n=103)
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= o hybrid of temporal and spatial
MODIS Snow Cover 21Z 17 January 2003 Observed SWE = = gap-filling techniques. Significant
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S IMS Snow Caver Lo May-06 Sep.06 oro7 o % discrepancies are observed due to
Regional average snow water equivalent, as predicted in Noah simulations and g S interannual va rlablllty and

as estimated from snow-depth reports at the locations of U.S. Co-op snow gé differences in retrieval algorithm.

observation network stations. Maps within each panel indicate the averaging 2

region

Application of the MODIS LAI
the CLM land surface model
generally causes a decrease in
latent heat flux and increase in
surface temperature for forested
areas in Canada. Areas in the US
Southeast see a large increase in
surface temperature due to
R = overestimated AVHRR LAl values.
he MODIS observatic daily snow - : R g VIR 5" 0 - B Tl e Rt g PN e e Leffect _of LAl
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over assimilation ru OSAIC and NOAH land surface models, driven by GLDAS. Assimilated » :
' Fwith IMS snowrTOVEF T grotnd e b ~ Zzaitchik and Rodell (2009). J. Hydrometeor, 10 (1), 130-148
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The "pull" algorithm uses observations from up to 72
h ahead of the model simulation to correct against
emerging errors in the simulation of snow cover while
preserving the local hydrologic balance. This is
accomplished by using future snow observations to
adjust air temperature and, when necessary,
precipitation within the LSM.
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