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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: 70 years (1979 to 2014 twiceind then running 1979 to 2015
AEvaluation period: (2002012; 11 years with the most evaluation data)
AOutput:

AMonthly water/vegetation states during the two spup periods

ADaily output during the third simulation of all relevant energy/water term:s

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




Soll Moistureg anomaly correlations

ARS surface soil moisture — 4 sites SCAN surface soil moisture — 117 sites
Anomaly correlation 2002-2012 Anomaly correlation 2002-2012
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SM evaluations show: 1) CL$¥.5 does not do as well as Mosaic; 2) N8adwersions are
Improved over Noa#2.8; 3) NoakMP slightly better than NoaB.x; 4) NoaKMP dynamic veg.
does about as well as default No#8P; and 5) VI4.1.2.1 does not do as well as M0.3.




NLDAS—=2 Noah-2.8 — 2002-2012 -

117 SCAN sites

NLDAS—2 Mosaic — 2002-2012 —

117 SCAN sites

CLSM-F2.5 - 2002-2012 -

117 SCAN sites
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Noah—3.2 — 2002-2012 — 117 SCAN sites Noah—3.3 — 2002-2012 — 117 SCAN sites Noah—3.6 — 2002-2012 — 117 SCAN sites
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Streamflowg AC and monthly cycle

USGS streamflow — 572 sites Streamflow [m"*3 sec—1] — Annual cycle 2002—2012
Anomaly correlation 2002-2012
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Streamflow evaluations show: 1) CLLE®15 does not do as well as Mosaic, and has low valu
for streamflow; 2) NoatB8.x performs similarly to Noa®.8; 3) NoakFMP is slightly worse than
Noah3.x; and 4) VI&.1.2.| has higher streamflow and is improved overA/(C3.



NLDAS—2 Mosaic — 2002-2012

— 572 USGS sites

CLSM—F2.5 — 2002-2012 — 572 USGS sites

VIC—4.1.2.1 — 2002-2012 — 572 USGS sites
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Noah—3.3 — 2002-2012 — 572 USGS sites

Noah—3.6 — 2002-2012 — 572 USGS sites

Noah—MP—-3.6 dynamic veq — 2002-2012 — 572 USGS
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Groundwaterc Anomaly correlations
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Groundwater evaluations show: 1) CL-&RI5 does better than NoaWP; and
2) NoahMP dynamic vegetation does slightly worse than default Nigiih



Groundwaterc Anomaly correlations

CLSM—=F2.5 — 2002-2012 — 136 USGSGW sites Noah—MP—-3.6 dynamic veg — 2002-2012 — 136 USGSGW sites
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Fluxes

Qle [W m=2] = Annual cycle 2002-2012 Latent Heat Flux (2001-2008) 25.5-49.0 North

CBRFC Colorado Basin CNRFC California—Nevada WGRFC West Gulf MBRFC Missouri Basin -
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Latent heat flux evaluations show: 1) CL-6R15 has high latent heat and VQ.2.| has low
latent heat; 2) Noa¥B.x has higher latent heat than No&l8, with NoakRMP in the middle; and
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Evaporation over Precipitation

FLUXNET 1984-2007 NLDAS—2 Mosaic 1984-2007 NLDAS—-2 Noah-2.8 1984-2007
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NLDA& operational LSMs

Mosaic and SAC have high ET
Noah2.8 has lower ET -
VICG4.0.3 has low ET esp. in the SE .,
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Evaporation over Precipitation

FLUXNET 1984-2007

FLUXNET = reference ET product
NLDAS Science Testbed LSMs

CLSMF2.5 has higher ET than Mosaic
Noah3.6 has higher ET vs. No&h8



