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Linked NCAR Weather Research Forecasting (WRF) and UCD Advanced Canopy-Soil
Algorithm (ACASA) Model For Estimating And Predicting Fluxes

ACASA: An SVAT Flux Model that Accounts for WRF: Atmospheric Physics Model to
Vertical and Spatial Heterogeneity at Local Estimate Fluxes at Regional Scales (cells

ACASA uses the same subroutine architecture (wrapper) as NOAHLSM for surface-layer values of
H, LE, u., Ts, Qs, albedo, soil (snow) thermal and hydrological states that help to govern WRF.
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WRF-ACASA Description

1. vAg Radiation
w3 QQD \ ) External
z » /A Advection, etc. Morpholegical
L+ thermal IR \ Daia
s oR visible & () ) LA, popdens
» A near-IR (% Radiation, clouds, other
o Precipitation .
: Heat, K0, CO, “physics modules™

PBL modules

Surface-layer
modules

Cronsa %]

10 Leaf Classes:
+ 9 different leaf angles

+1 shaded leaf

_respiration & photosynthesis:
roots, soil, stems, leaves, debris

(not angle dependent) ¥

1. Algorithm flow

Schematic Overview of ACASA WRF with ACASA Surface Layer Scheme

ACASA is a type of Surface Vegetation Atmosphere Transfer (SVAT) model



Nested WRF-ACASA Domains with 16 km, 4 km, 1km, 0.5km Horizontal
Reolution
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SCRI WRF-ACASA: Experimental Domain

California Augmented
Multisource Landcover map
100 meter resolution

http://cain.ice.ucdavis.edu/caml
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SCRI WRF-ACASA: Experimental Domain

Eyealll 82/92km




The spatial, spectral, and temporal resolutions of HysplRI
data can contribute to improved estimates of radiative
and non-radiative (physiological) forcing:

partitioning the energy budget
emissivity
Evapotranspiration and other trace gas fluxes

60m pixel resolution

Imaging spectrometer + 8 TIR bands

19 day and 5 day repeat global coverage
High SNR, Stability & uniformity



2008 ACASA vs. Flux Tower ETc Estimates
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Specific Humidity LA
April
Composite
Vegetation density,
Humidity,
Evapotranspiration
12 PM Local Time
(20:00 UTCQ)
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Specific Humidity LAI
May

Composite
Vegetation density,
Humidity,
Evapotranspiration
12 PM Local Time (20:00
UTC)
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Specific Humidity June
Composite
Vegetation density, Humidity,
Evapotranspiration
12 PM Local Time

(20:00 UTC)
A — 42_3
50 7.0 9.0 11.0 13.0 15.0 LH 00 04 08 12 16 20
103 kg kgt area area’

<
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Wm
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April: composite-averaged diurnal cycle for Latent Heat

Note: similar curves for May, June, Jul...but maxima are ~100 Wm greater
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Note: y-axis indicates value of maximum LH for each plot & color scale



Total Seasonal Crop Evapotranspiration (ETc) for Almond Orchards in the San Joaquin Valley
April 15t through August 315t 2008

mm month?



Monthly Evapotranspiration (ET) for Almonds in the San Joaquin Valley
April through August 2008

200
mm month?



WRF-ACASA Model Inputs Improved by HyspIRI

« Updated vegetation map/ crop type*
— ACASA can differentiate more plant communities and canopy types
e Leaf Area Index™ (LAlgreen) (m2 m™ 1-sided)

« Leaf PAR reflectivity (0.3-0.7 micron wavelength)
e Leaf NIR reflectivity (0.7-2.0 micron wavelength)
e Soil bkg. PAR reflectivity (0.3-0.7 micron wavelength)
e Soil bkg. NIR reflectivity (0.7-2.0 micron wavelength)

e Vcmax (maximum RuBisCO) (umol m'zs'l) and Jmax
— Total chlorophylls, carotenoids, xanthophyll cycle, water, Nitrogen, dry matter;

e Distributed skin temperature and emissivity
e Fractional cover

* WRF-ACASA now uses MODIS LAI product, California Augmented
Multisource Landcover map

other parameters are assigned via WRF parameter table for each landuse type



April Composite-averaged Plots; 17:00 LT (00:00 UTC)
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May Composite-averaged Plots; 17:00 LT (00:00 UTC)
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June Composite-averaged Plots; 17:00 LT (00:00 UTC)
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