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Instrumentation

m 25 wind profilers with RASS
® 14 NOAA solar and net radiation sites
W 263 surface met stations

Experiment Dates

@ June-Sept 2000
mIOP2: 29 July - August3
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500 mb Constant Pressure Charts, 00 UTC for July 28 and 30 and August 1, 2000
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Boundary Layer Depth Estimations for the "rmd" site Boundary Layer Depth Estimations for the "sac” site
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PBL depth climatology — summer 2000




Boundary Layer Depth Estimations for the "rmd" site Boundary Layer Depth Estimations for the "sac” site
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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 Specifications

Initial and boundary conditions
— Eta 40km, 6 hourly

Land Surface Schemes

— b5-layer soil model
— NOAH LSM

Radiation

— Dudhia SW radiation

— RRTM LW radiation

Microphysics

— Grell conv on 36 and 12km grids

— Reisner 1 explicit microphysics (all grids)
PBL

— MRF

— Eta

FDDA

— Analysis nudging of v, T, q on 36km grid, above PBL only
— Obs nudging of profiler and surface winds on 4km grid

15
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Theta cross-section

(X1.Y1)=( 95, ' ) 200@-87-31_00. X1,71)=( 95, X2,12)=(138, 58
(X1.,¥1)1=( 95, 2) (X2,Y21=(138, 58) CXW

HMAX HORIZ| MAX HORIZ
14 M/S 13 M/S

HAX VERT MAX VERT
31 CM/S 65 CM/S

eta 4-km CCOS mrf 4-km CCOS

4.1
CONTOUR FROM 287.00 TO 3M9.80 CONTOUR INTERVAL OF 1.80808 PT(3,3)= m.‘ M R CONTOUR FROM 289.90 ToO  319.8@ CONTOUR INTERVAL OF 1.0008 PTi3,3)= 239.7 MUN

Eta PBL / 5-layer soil MRF PBL / 5-layer soil17
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Dewpoint Temperature [C]

5-layer soil model vs. NOAH LSM

Area 8
Observation and Model Comparisons

— {Jhservation — ETA Maodel — ETA_L5SM Model

E mh: .24
L5M mh: 1.08

E ah: 2.35
LSM ah: 1.41

E sd: 2.64
L5M =d: 1.37

40 60 80
Hour Starting 000 UTC, Julian Day 212

120

E mh: 8.52
LSM mh: -1.02

E ah: 8.52
LSM ah: 1.45

E sd: 1.92
L5M =d: 1.49

120




CCOS 2000 Wind Profiler Sites
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PBL depths
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Area: D

OP2 Observation and Model Comparisons

— Ohservation — ETA LSM-ObsNud2, 2m & 10m NModel —ETA LSM, 2m & 10m Model

L 5M-ON2 mb: -180.1
L SM mh: -180.82

L SM-ON2 ah: 205.95
L 5M ah: 214.52

LSM-ON2sd: 210.26
LSM=d: 222,51

]

20 A1) G0 g0
Hour Starting 0:00 UTC, Julian Day 212




Area: B
Observation and Model Comparisons

— Observation  — ETA_LSM, 2m & 10m Model — ETA LSM-ObsNud2, 2m & 10m Model

|OP2

LSM-ON2mhb: 3.14
LSM mb: -17.M

LSM-0ON2 ab: 86.59
LSM abh: 128.96

L5M-0ON2sd: 129.73
LSM=d: 1%.94

A0 510 80
Hour Starting 0:00 UTC, dulian Day 212




Area: C
Observation and Model Comparisons

|OP2

— Ohservation — ETA LSM-ObsNud2, 2m & 10m Model —ETA_LSM, 2m & 10m MModel

L5SM-ON2mh: 27.02
LSM mh: -1.85

L 5SM-ON2ah: 205.15
L 5M ah: 196,29

L5SM-ON2=d: 29255
LSM =d: 264.04

A0 G0 a0
Hour Starting 0:00 UTC, dulian Day 212




o il © )
OOEE G-106

I

1 IME =11 :

o)

Fok

e L

it

o L P g P ) e o |



o

mmovi.6 dkm e [P: rip.ceozdkmmmby [nit: 1200 UTC Fat 29 Jul 00
TOH.OL Valid: 0000 UTC Thu 03 Aug 00 (1800 MDT Wed 02 Aug 00)

integ. cloud hydromeleors

=&F a5
¥
_'i!|.F




NOAA/ESRL/PSD
Surface Meteorolagy Statistics  JUL/29/00 - AUG/02/00

Averaqed Observation Averaged Model
temperature {2m)

1216200 4 212146200 4 A 1216200 4 A 1216200 4 A 12162040 4 A 12

salar radiation

121620 A +2|ﬁz€lﬂ 4 A 121620 0 +'Z1620ﬂ +'Z1620ﬂ 4 A 12
JUL/29/00 Time(UTC) AUG/02,/00

2m Temp and solar radiation averaged

over 14 NOAA wind profiler sites
25



Effect of clouds on PBL Depth

1800 PDT 30 July 2000

Integrated cloud hydrometeors PBL Depth Thetav Method
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Winds

2000-213 22 UTC at Surface ETA_LSM, 2m & 10m
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Winds

2000-213 22 UTC at 500 mAGL ETA_LSM
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Area Buoy 1
Observation and Model Comparisons

— Observation — ETA Model — ETA-FDDA V3 Model
— 12 — E mb: 0.27
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No FDDA
300m MSL

1000 UTC July 25, 2000
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1100 UTC Aug 4, 2000



FDDA

@ Profiler and surface (10m) winds only

@ Observations are interpolated so that
every model level up to maximum profiler
height Is nudged to an observed value

m 40 km radius of influence

@ Trapezoidal time ramping function (20-40-
20 min)
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Area 7
Observation and Model Comparisons

|OP2
— Ohser vation — ETA LSM-ObsNud2, 2m & 10m Model —ETA LSM, 2m & 10m Model

LSM-ON2 mh: .04
L5M mh: 30

LSM-ON2 ah: .
L5M ah: 53

LSM-ON2 =d: .
L5M=d: .63

120

L Component [mis]

LSM-ON2 mh: -.
L5M mh: -.45

LSM-ON2 ah: .
L5M ah: .62

LSM-ON2 =d: .
L5M =d: .63
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@ Use of FDDA gives excellent agreement with surface
winds




Winds

2000-213 22 UTC at 500 m AGL ETA_LSM
No FDDA
Model
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Wind Speed (m/is)

10

|OP2

Linear Regression ¥ = 0.983 7 X

Coef of determination, F-squared = 0954
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IOP2 regional surface wind

speed biases (m/s)
AREA No FDDA FDDA

2
3
4
5
6
4
8
9

Average 0.11 m/s 0.03 m/s
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IOP2 Profiler/MM5 statistical comparison

Speed Direction
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25 sites, mean MMS ws corr(*); tv corr(s) for MM5 ASSnav hrb: O hre: 24

No FDDA

FDDA - interpolated

0.2 0.3 0.4 0.5 0.6
Corr. Coeff

Profiler/MM5 Correlation Coefficients
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1800 PDT 30 July 2000
Surface Winds

Snapshot wind

Hour averaged wind

43



FDDA Data Denial Exp.

FDDA at all sites except:

Chico (CCO)
Sacramento (SAC)
Stevenson (SVS)
Angiola (AGO)

=

=
=
—
(L8]
—

CCOS 2000 Wind Profiler Sites

-120

Longitude
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NOAA /ESRL /PSD BIAS {MNSV3.6—0BS) WIND VECTOR

CCO JD213
No FDDA

Full FDDA

13 14 15
JUL/31,/00

FDDA — 4 sites
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NOAA /ESRL /PSD BIAS {MNSV3.6—0BS) WIND VECTOR

AGO JD213
No FDDA

12 13 14 15
JUL/31,/00

NOAA /ESRL /PSD

Full FDDA

12 13 14 15 18 19 2 o 1 2 4 > B 7 S 10 11 12
JUL/31/00 Time uT AUG/01,/00

BIAS {MMSV3.6_INTERPOBSNUO_NOAGDCCOSACSYS—0BS) Wi

FDDA — 4 sites
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NOAA /ESRL /PSD BIAS {MNM5V3.6-08S) WIND VECTOR

SAC JD213
No FDDA

12 13 14 15 z o1 2 4 5 B 7 s i 11712
JuL/31 /00 uri AUG/01/00

NO&A /ESRL /PSD BIAS {MMSV3.6_INTERPOBSNUN-0BS) WIND VECTOR

Full FDDA

12 12 14 15 18 19 2 01 2 4 > B 7 SR 11 12
JuL/31 /00 Time UT AUG/01 /00

NOAA /ESRL /PSD BlAS {MMSV3.6_INTERPOBSNUO_NOAGDCCOSACSYS—0RS) Wi

FDDA — 4 sites

12 13 14 15 1€ 2 5 6 7 B @ 10 11 12
JUL/31 /00 AUG/01,/00




NOAA /ESRL /PSD BIAS {MNSV3.6—0BS) WIND VECTOR

SAVASINID VA RS
No FDDA

12 13 14 15 1B 189 2 oo
JUL/31,/00 Time UTC

NOAA /ESRL /PSD BlAS {MMSV3.6_INTERPOBSNUN-0BS) WIND VECTOR

Full FDDA

12 13 14 15 1€ 18 19 2 5 67 2 10 11 12
JUL/31 /00 AUG/01,/00

NO#A /ESRL /PSD BIAS {MMSV3.E_INTERPOBSNUO-NOAGOCCOSACSYS—0BS) Wi

FDDA — 4 sites
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Validation at AGO, CCO, SAC, SVS
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|IOP2 RMS Errors

Validation at AGO, CCO, SAC, SVS
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Summary

@ Eta PBL and NOAH LSM combination give
accurate surface temperatures & PBL depths.

B Model clouds and solar radiation were in
reasonable agreement with obs, slightly
biased towards clear skies.

B Without FDDA, modelfroduced major flow
features, e.g. flow splitting, Fresno eddy,
Schultz eddy.

B FDDA winds show high statistical agreement
with obs.

™ Withholding 4 Profilers from FDDA yields
statistical agreement at these 4 sites halfway
between full FDDA and no FDDA
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Summary

Model weaknesses

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

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

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

51
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