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Outline

s Pleim=Xiu'Land Surface Viodel
s Viodel Description
= |_anduse andi Soilf Parameters processing
= [Data assimilation
= Model evaluation

0 I\/I3Dry
s Connection w/ PX LSM
s Surface resistances
= Model evaluation



PX-I.SM Features

o Originally based on Interactions between Soill,
Biosphere, and Atmosphere (ISBA) model
= Noilhan and Planton (1989)

O Soil Moisture and Temp in two Layers
= Surface (1 cm), Root Zone (1 m)

O Three pathways for evaporation
= Ground evaporation - f(sfc soil moisture)
= Wet canopies - f(cwc)
= Evapotranspiration - f(stomatal resistance)
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PX-LLSM Features (cont)

O Detailed Vegetation and Soil Data
» USGS and STATSGO (1 km)

= Grid cell aggregate parameters from fractional
area LU and soll type data.

O Seasonal Vegetation Growth Model
= Deep soil temperature for leaf-out
= Planting dates and growth curves for crops
= Green Vegetation fraction from AVHRR
O Indirect Soil Moisture Nudging
= Model-obs surface temperature and humidity
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Deep soil moisture

Initialization
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2-m temperature over multi-state

region In eastern US
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Deep soil moisture
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Sensible heat flux
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[Development and Evaluation

s Fleld Experiment comparisens
s 1-D; Wangara, FIFE (Plenm & Xiu 95)
s VIM4: Bondville corn (Pleimiet al, 96)
s MIM5: EIFE (OXiul & Pleim;2001)

s MIMSV3E Seyheans in K'Y andl Foerest in N (Pleim
et al 2001)

s MIMSV3: SOS 1999 — SIM data assimilation
experiments (Pleim & Xiu 2003)

s Model releases
s PX LSM inifNCAR release off MIM5v3
= M3dry in 2001 release of CMAQ



CENRAP! Sensitivity: testing (Calvin Ku)

s Pleim-Xiu seheme yielded significant & widespread Improvements over: all
configurations injall regions, particularly in July

= January evaluation shews no. clear dishenefits, and miner benefits
s Greatest benefits obtained when PX uses continues soil T&q fields
s Requires use off INTERPX & that the 5-day blecks be run sequentially:
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Sensible and Latent Heat Flux

—&—H - Model
700 ——E - Model

600 “TLE-Obs Aug 11-15, 1995

500
400

300
200

Heat Flux (W/im®)

100

-100
Aug/15

500 T T T T T T T T T T T +H - MOdEl

—+—LE - Model Sep 3-6, 1995

400 “2—LE - Obs
“©—H - Obs

300

200

Heat Flux (W/m")

100

_100 ! ! ! | ! ! ! | ! ! ! | ! ! !
Sep/3 Sep/4 Sep/5 Sep/6 Sep/7




PBL Height at Cornelia Fort, TN
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Miedels-3 Dy Deposition Vedels

1. M3dry coupledto the: PX-LSM (option In
MM5v3)

2. M3dry not coupled to _SIVI

s Stomatal resistance parameterized without variable
soll moisture

3. RADM dry-deposition model by Wesely: (1989)

= Component resistances by chemical species and
land-use (11 categories)

= Nodependence on soil moisture



Miedels=3! Dy Depoesition: Moedel
(M3dry)

= R, and R; from LSM

s_Benefits off coupling to LSIVI:

s Stomatall pathway: constrained: by surface energy
budget

= Responsive to changing moisture and vegetation
= Benefits from indirect nudging

s Deposition to leaf cuticle and ground
surfaces by solubility and reactivity scaling



Schematic of resistance model
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Dry Deposition Velomty of O,
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Recent Dry Deposition developments

o Modifications for MCIP2.2 and CMAQO3
= Updated Henry’s law and Diffusivities
= Added pathway to wet ground

= New ammonia cuticle resistance based on Sutton et al.
(1998) and Wyers and Erisman (1998):

r,, =4000exp(—0.054RH)

= Added pathway to snowpack:

1- X X
Copow =" "W +°7
snow A:e /rsnowdiff + rwet)

X =0.02(T,. — (T —1.0))% X, <0.5

References: Bales et al. (1987), Erisman et al. (1994)
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Comparison of winter mods to M3dry
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Onooing and Euttre \Work

s Add PX LSM to WRE and include snow
moedel ala NOAH or RUC (in coellaboration wi/
UNC-CEP, NCAR)

= Assess Photosynthesis based models for LSM
and Dry Deposition

= Re-examine aeroesol Dry deposition

= [Wo-Way surface exchange for NH, (in
collaboration w/ NASA GSEC)
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