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1.

[ Motivation ]

Land Surface Models (LSMs) compute surface energy flux
using the tunable parameters for the each land-use and
land-cover (LULC) type and the parameters related to the
geographical feature (e.g., topography, soil type, and leaf
area index).

LSMs create the spatialization of surface energy flux by
specifying the tunable parameters for the each land-use
and land-cover (LULC) type and the parameters related to
the geographical feature (e.g., topography, soil type, and
leaf area index).

Limited-site calibration or assimilation does not support the
accuracy in the spatialization of surface heat flux predicted
by LSMs.

Therefore, we must establish the large-scale grid-by-grid
calibration and assessment of the LSM for i improving the
coupled atmospheric modeling.




E viogel ]

This study uses the Colorado State University
(CSU) Unified Land Model (ULM), which are
extracted from the CLM 2.0 (Oleson et al. 2004),
GEMTM (Chen and Coughenour 1994), and the
LEAF2 model (Walko et al. 2000).

ULM is a tuning-oriented LSM.

ULM currently uses UMD-type 13-class LULC
type.

ULM is coupled with the Parameter Estimation
(PEST) model [Watermark Numerical Computing
2004] for calibration purpose.




lnput Data and Hux Comparison

1. CSU ULM has been developed within the NASA GSFC’s Land Information System (LIS) that
contains several different LSMs and a wide variety of surface boundary conditions and
meteorological forcings. Thus, off-line simulations of LSM can be tested anywhere on globe
down to the urban-resolving scale (Peters-Lidard et al. 2004).

2. Subgrid #: 1~13 (+1) based on the MODIS LULC class. (+1) indicates the patch allocated for
Fluxnet sites if available. The Mhe minimum tile fraction is 0.0013 that fully utilize 1km MODIS
information.

3. LAIl: The 1km LAI data are aggregated for each UMD LULC classes on the 0.25°grid map.
Fluxnet patch uses the nearest 1km MODIS LAI.

4. Initial Soil Moisture: 1-year spun up of control simulation

5. CSU LSM is run off-line (uncoupled mode), and is driven by the North American Land Data
Assimilation System (NLDAS) and/or ground-truth meteorological field on a one-hour time step.
6. NLDAS meteorological forcing consists of following data:

Radar-gauge assimilated precipitation. Hourly National Weather Service Doppler radar-based
(WSR-88D0) precipitation analyses were used to disaggregate the daily NCEP CPC gauge-
based precipitation to produce an hourly observation-based precipitation data set.

GOES-based surface radiation. Surface downwelling solar and thermal radiation is derived from
GOES radiation data.

ETA field: Surface air temperatures, water vapor mixing ratios, horizontal winds, and surface
pressures are derived from NCEP EDAS output fields.

7. This study also uses CO2 flux, latent/sensible heat flux measurements from the network of
surface eddy covariance measurements Fluxnet [ Baldocchi et al. 2001].

8. In addition to these fluxes, light use efficiency (LUE) for the cosine of solar zenith angle
greater than 0.5 is also computed and compared with the model output, since LUE is critical for
examining the ADE [Niyogi et al. 2004; Chang 2004]




1D

Site

Species

UMD LULC

Lat Lon (")

class
Niwt Miwrot Ridge subalpine fir, engelmann sprice, and EVErgrEEt A0.0%3. -105 546
Forest, Colorado lodgepole pine needleleaf forests ' ’ '
Afoto Metolius, Oregon ponderoza pine, antelope 1:|1t1:,er1:|msh, EVErJreen 44,457, 121 567
and greenleaf manzanita needleleaf forests
: Wind Fiver Crane EVErgreen
Wind Site, Washinglon douglasz —fir, western hetmmloclks, and etc. needleleaf forests 45 821, -121.951
Liorgan Wontoe . :
sugar maple, tulip popla, deciduous ]
Lo ST’HIT'; dlzi:ﬂ’ sassafras, white oalt, black oalf and etc. broadleaf forests kbot Lo Rel
U of Michigan : : :
Fnic | Biological Station, | UlEtoothaspen, quaking aspen, eastern ECEETEN 45.560, -34.714
Michigan white pine, and northern red oak broadleaf forests
Great IWountain d 1 ; hit & pi 4
Gret Forest, Morfolk, R e mixed forests 41.967, -73.233
Connecticut
Hatward Forest, oals, red maple, blaclk birch, white pine,
Hore Massachusetts, hemlock, white oalc, blacl oals, and tnixed forests 42 536, -T2.172
[RJSFN hiclkoory
: loblolly pine with red maple,
Puilna Dﬁﬁnéziliﬂf’ sweetgurm, and white oalt in the mixed forests 35,978, -79.094
uniderstory.
white ash, sugar maple, basswood,
areent ash, and red oall with sugar
. Willow Creels, maple and wronwood saplings, .
Wil Wisconsin leathetrwood, maidenhair, bracken mixed forests 45.906, -90.080
ferns, and hlue cohosh in the
understory.
. o annual rotation between Corn (C4) -
Eond Bondsrille, [llinois 2001, Soyheans (C3) - 2000 croplands 40.00a, -aa. 293
Fort Fort Pecl:, Wontata 3 grass orazslands 45 308, -105%.101

Table 7.3. A lList of the FLUXNET observation sites




Flow chart of the calibration system. The Part Il study uses MODIS and

FLUXNET simultaneously. Model-Observation Comparison (MOC)
processes are distributed in the parallel computing environment.
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Zgan(M)

LULC-dependent parameter
pre post
evergreen needleleaf forests 935 .028
deciduous broadleaf forests 1.925 .006
mixed forests 1.925 019
grasslands .06 .006
croplands .06 .062
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[ conclusions ]

1. The performance of ULM is significantly improved after the calibration.
2. Calibration process is very effective for A, E, H, and LUE of broadleaf
forests and mixed forests sites, which are the dominant LULC classes over
eastern U.S.
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