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InstrumentationInstrumentation

25 wind profilers with RASS25 wind profilers with RASS
14 NOAA solar and net radiation sites14 NOAA solar and net radiation sites
263 surface met stations263 surface met stations

JuneJune--Sept 2000Sept 2000
IOP2:  29 July IOP2:  29 July –– August3August3

Experiment Dates
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Model DescriptionModel Description
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7/30/00 8/01/00
500 mb Constant Pressure Charts, 00 UTC for July 28 and 30 and August 1, 2000
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16 PST
30 July 2000
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04 PST
01 Aug 2000
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10 PST
31 July 2000
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RMD SAC

SJV BKF

PBL depth climatology – summer 2000
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PBL depth climatology

RMD
SAC

SJV BKF

IOP2
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36km grid  95x91

12km grid  91x91

4km grid  190x190

All have 50 layers, 
with 22 in lowest 1km 
and lowest model level 
at 12m

One-way nesting
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Model Simulation SpecificationsModel Simulation Specifications
Initial and boundary conditionsInitial and boundary conditions
–– EtaEta 40km, 6 hourly40km, 6 hourly

Land Surface SchemesLand Surface Schemes
–– 55--layer soil modellayer soil model
–– NOAH LSMNOAH LSM

RadiationRadiation
–– DudhiaDudhia SW radiationSW radiation
–– RRTM LW radiationRRTM LW radiation

MicrophysicsMicrophysics
–– Grell Grell convconv on 36 and 12km gridson 36 and 12km grids
–– ReisnerReisner 1 explicit microphysics (all grids)1 explicit microphysics (all grids)

PBLPBL
–– MRFMRF
–– EtaEta

FDDAFDDA
–– Analysis nudging of v, T, q on 36km grid, above PBL onlyAnalysis nudging of v, T, q on 36km grid, above PBL only
–– ObsObs nudging of profiler and surface winds on 4km gridnudging of profiler and surface winds on 4km grid
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Eta PBL / 5-layer soil MRF PBL / 5-layer soil

Theta cross-section
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5-layer soil model vs. NOAH LSM

IOP2
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Average 
PBL depths
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IOP2
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IOP2
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IOP2
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2m Temp and solar radiation averaged 
over 14 NOAA wind profiler sites
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Integrated cloud hydrometeors PBL Depth  Thetav Method

1800 PDT 30 July 2000

Effect of clouds on PBL Depth



2727RASS Temperatures – Bakersfield JD213
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Off-shore winds
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Area Buoy 1

Observation ETA Model

Observation and Model Comparisons

E mb: 0.27
EF mb: 0.07

ETA-FDDA V3 Model

E ab: 1.62
EF ab: 1.54

E sd: 1.88
EF sd: 1.80

E mb: 6.02
EF mb: 5.11

E ab: 20.05
EF ab: 20.39

E sd: 38.31
EF sd: 39.95

E mb: 0.18
EF mb: 0.07

E ab: 1.26
EF ab:1.22

E sd: 1.43
EF sd: 1.39

E mb: -1.10
EF mb: -0.87

E ab: 1.76
EF ab: 1.70

E sd: 1.76
EF sd: 1.78



32321000 UTC July 25, 2000

Central Valley

No FDDA
300m MSL



33331100 UTC Aug 4, 2000

No FDDA
300m MSL

Central Valley
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FDDAFDDA

Profiler and surface (10m) winds onlyProfiler and surface (10m) winds only
Observations are interpolated so that Observations are interpolated so that 
every model level up to maximum profiler every model level up to maximum profiler 
height is nudged to an observed valueheight is nudged to an observed value
40 km radius of influence40 km radius of influence
Trapezoidal time ramping function (20Trapezoidal time ramping function (20--4040--
20 min)20 min)
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Use of FDDA gives excellent agreement with surface Use of FDDA gives excellent agreement with surface 
windswinds

IOP2
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No FDDA

FDDA
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Obs

FDDA

Courtesy Don Lehrman
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Courtesy Don Lehrman

IOP2
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IOP2 regional surface wind IOP2 regional surface wind 
speed biases (speed biases (m/sm/s))

22 0.360.36 0.220.22
33 --0.010.01 --0.020.02
44 0.310.31 0.140.14
55 0.300.30 0.090.09
66 --0.010.01 --0.060.06
77 --0.020.02 0.050.05
88 0.120.12 0.010.01
99 --0.140.14 --0.160.16

Average 0.11 m/s 0.03 m/s

AREA     No FDDA FDDA
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Speed Direction

MM5,
No FDDA

scalar 
bias

scalar
RMS

bias
RMS

FDDA

IOP2 Profiler/MM5 statistical comparison
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No FDDA

FDDA - interpolated

Speed
Temperature

Speed
Temperature

Profiler/MM5 Correlation Coefficients
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Snapshot output wind Hour averaged output wind

1800 PDT 30 July 2000
Surface Winds
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Snapshot wind Hour averaged wind

1800 PDT 30 July 2000
Surface Winds
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FDDA Data Denial Exp.

FDDA at all sites except:

Chico (CCO)
Sacramento (SAC)
Stevenson (SVS)
Angiola (AGO)
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CCO JD213
No FDDA

Full FDDA

FDDA – 4 sites
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AGO JD213
No FDDA

Full FDDA

FDDA – 4 sites
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SAC JD213
No FDDA

Full FDDA

FDDA – 4 sites
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SVS JD213
No FDDA

Full FDDA

FDDA – 4 sites
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Validation at AGO, CCO, SAC, SVS
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SummarySummary
EtaEta PBL and NOAH LSM combination give PBL and NOAH LSM combination give 
accurate surface temperatures & PBL depths.accurate surface temperatures & PBL depths.
Model clouds and solar radiation were in Model clouds and solar radiation were in 
reasonable agreement with reasonable agreement with obsobs, slightly , slightly 
biased towards clear skies.biased towards clear skies.
Without FDDA, model produced major flow Without FDDA, model produced major flow 
features, e.g. flow splitting, Fresno eddy, features, e.g. flow splitting, Fresno eddy, 
Schultz eddy.Schultz eddy.
FDDA winds show high statistical agreement FDDA winds show high statistical agreement 

with with obsobs..
Withholding 4 Profilers from FDDA yields Withholding 4 Profilers from FDDA yields 
statistical agreement at these 4 sites halfway statistical agreement at these 4 sites halfway 
between full FDDA and no FDDAbetween full FDDA and no FDDA
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SummarySummary
Model weaknessesModel weaknesses

–– Assimilation of dissimilar surface winds in Assimilation of dissimilar surface winds in 
nocturnal stable conditions can produce a nocturnal stable conditions can produce a 
noisy surface wind field noisy surface wind field –– effect may be effect may be 
reduced if surface winds were assimilated reduced if surface winds were assimilated 
into more than one model levelinto more than one model level

–– May need larger 4 km domain to include May need larger 4 km domain to include 
transport from LA basintransport from LA basin

–– Use of anisotropic terrainUse of anisotropic terrain--height height 
dependent wind assimilation may provide dependent wind assimilation may provide 
better winds in canyon areasbetter winds in canyon areas
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