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Disclaimer

The statements and conclusions in this Reporthasetof the contractor and not
necessarily those of the California Air Resourcead. The mention of commercial
products, their source, or their use in conneottith material reported herein is not to be
construed as actual or implied endorsement of puathucts.



1. Introduction

As part of the agreement (ARB Agreement No. 01-3)veen the California Air
Resources Board (CARB) and the NOAA Environmentihihology Laboratory
(ETL), ETL performed system audits at the four CABR8ppler SODAR/wind profiler
sites in the Lake Tahoe area and at the ETL Grafisywwind profiler site during June
2003. ETL used both radiosonde and tethered-lbakystems for the audit of the radar
and sodar systems.

2. Audit Procedure

For auditing winds obtained from the CARB Doppledars and winds and virtual
temperature obtained from the 915-MHz wind pro§Jé&tTL utilized the Vaisala
DigiCORA Tethersonde System and the Vaisala Digi@C#®unding System. Both
systems measure temperature, humidity, pressuné, speed and wind direction.

The Vaisala DigiCORA Tethersonde System, operatehd the audit, employed
three Vaisala Tethersondes attached at variou$itsesdpng a tetherline supported by a
Vaisala Tethered Balloon. Each Tethersonde medseneperature, humidity, pressure,
wind speed and wind direction. Wind speeds aresaored with a three-cup
anemometer and a light chopper tachometer. Tha@meter is very sensitive and has
a very low starting speed. The Tethersonde’s gmadic wind vane and a small
digital compass are used to measure wind direcfidre system was used as a tower to
measure winds over time at multiple levels (Fig. $jrong turbulence experienced in
the afternoon in the Lake Tahoe area limited thdadrsonde’s operation to the morning
hours.

The Vaisala Radiosonde RS90 offered continuous kagngf pressure,
temperature and humidity with one measurement nggaer second. The temperature
sensor has an accuracy of @2nd a response time <0.5 s. Winds were obtaisieg)
GPS wind-finding technology. Balloon ascent rated therefore data resolution were
determined by the amount of helium put into thédmal. Open sites such as South Lake
Tahoe Airport, Tahoe City, and Grass Valley offetiegl best locations for GPS sonde
profiles while strong turbulence and terrain oblemtimited GPS sonde performance at
Big Hill and Incline Village.

To examine whether ambient noise within the sodaqUency band had any effect
on the sodar wind calculations, a high-quality l@ory microphone, used in
conjunction with advanced spectrometer softwares, wged to listen for potential active
or passive noise sources. Background noise wasded at each of the sodar sites.
Also, known frequencies were input into the so@aeiver as a check on the receiver’s
accuracy.



Fig. 1. Tethersonde at South Lake Tahoe Airport.



Table 1 provides a summary of the Tethersonde &8 &onde profiles obtained
during the audit period. ETL obtained a six hooret series of winds within the range
of the Doppler sodar at South Lake Tahoe Airpamfortunately, CARB lost the sodar
data from this site SO no comparisons were made.

Table 1. Summary of profiles obtained during dlane 10-18, 2003 audit period.

Site Profile Date Start End Time Sonde Wind
Time (PST) (PST) Type data
Incline 1 6/10/03 0954 1009 Tethersonde 115-175m
Village 2 6/10/03 1011 1017 Tethersonde 80m
3 6/10/03 1020 1043 Tethersonde 5-55m
4 6/10/03 GPS Sonde None
5 6/10/03 GPS Sonde None
6 6/10/03 1256 GPS Sonde Starts at 5 m
7 6/10/03 1440 GPS Sonde Starts at 300 m
8 6/10/03 1548 GPS Sonde Starts at 200 m
9 6/16/03 0927 1020 Tethersonde 25-115m
SLT 1 6/12/03 0913 1523 Tethersonde 10-180 m
Airport 2 6/12/03 1615 GPS Sonde Starts at 13 m
3 6/12/03 1931 GPS Sonde Starts at4 m
Tahoe 1 6/14/03 0933 GPS Sonde Starts at 63 m
City 2 6/14/03 1134 GPS Sonde Starts at 35 m
3 6/14/03 1337 GPS Sonde Starts at 15 m
4 6/14/03 1536 GPS Sonde Starts at 3 m
5 6/14/03 1735 GPS Sonde Starts at 19 m
6 6/14/03 1939 GPS Sonde Startsat5m
Big 1 6/15/03 1115 Tethersonde
Hill 2 6/15/03 1434 GPS Sonde Starts at 60 m
3 6/15/03 1651 GPS Sonde Startsat 70 m
Grass 1 6/17/03 0825 GPS Sonde Starts at 4 m
Valley 2 6/17/03 1129 GPS Sonde Starts at 14 m
3 6/17/03 1440 GPS Sonde Starts at 5 m
4 6/17/03 1703 GPS Sonde Startsat 17 m
5 6/17/03 1858 GPS Sonde Starts at 3 m
6 6/18/03 0744 GPS Sonde Starts at 18m




3. Audited Equipment

Audited equipment includes AeroVironment Model 4000iSODAR Systems at
Big Hill, Incline Village, South Lake Tahoe Airpoind Tahoe City, a Vaisala LAP-
3000 Lower Atmosphere Profiler Radar with RASS @it Lake Tahoe Airport, and a
NOAA/ETL 915-MHz wind profiler with RASS at Grassalley.

The AeroVironment Model 4000 MiniSODAR is a higledquency Doppler
SODAR that uses a 32-element phased array anterfoar the three orthogonal beams
needed to measure a complete three-dimensionalpraidle. Table 2 lists the
technical specifications stated by the manufacturer

Table 2. Technical specifications for AeroVironrh&fodel 4000 MiniSODAR.

Maximum Altitude 200 meters
Minimum Altitude 15 meters
Height Resolution 5 meters

Transmit Frequency | 4500 Hz
1 to 60 minutes

Averaging Interval (variable)

Wind Speed Range | 0 to 45 meters/second
Wind Speed

Accuracy < 0.5 meters/second
Wind Direction

Accuracy +/- 5 degrees

The Vaisala LAP-3000 system is a Doppler, steerbbéam, wind profiler radar
that provides vertical profiles of horizontal wisdeed and direction, horizontal wind
components, and vertical velocity. The Radio AtieuSounding System (RASS)
provides vertical profiles of virtual temperaturéable 3 lists the LAP-3000
specifications.



Table 3. Technical specifications for the Vaida#d’-3000 system.

Profiler

Operating frequency | 915 MHz

Minimum height 75-150 m

Maximum height 2-5 km

Range resolution 60, 100, 200, 400 m
Wind speed

accuracy < 1 meter/second
Wind direction

accuracy < 10°

Averaging time 3-60 minutes

RF power output 600 W peak

RASS

Minimum height 75-150 m

Maximum height 1-1.5 km

Range resolution 60, 100, 200, 400 m
Temperature

accuracy 1°C

Averaging time 3-60 minutes

The NOAA/ETL 915-MHZ wind profiler with RASS is siifar to the LAP-3000
system but instead of using a single phased-anmnaa the system utilizes three fixed
beam antennas (two orthogonal and one verticdie ofthogonal antennas are directed
15° off the vertical. The system at Grass Valley us&dand 101-m modes for wind
measurements and 58-m modes for virtual temperailine system at South Lake
Tahoe Airport used 55- and 97-m modes for wind mesaments and 55-m modes for
virtual temperature. Minimum heights for winds ab&s Valley were 122 m and 93 m
for the 58- and 101-m modes respectively. Minimharghts at South Lake Tahoe
Airport were 174 m and 116 m for the two modes nilium heights for RASS virtual
temperature measurements were 126 m and 90 m ésGfalley and South Lake
Tahoe Airport respectively. Averaging times fonds were 55 minutes and 5 minutes
for virtual temperature. Measurements are repatdde center of the range gates.



4. Audit Sites

Big Hill: Located 33 km southwest of South Lake Tahoe dtitii38 50’ 327,
longitude 12624’ 29”, and an elevation of 2040 m ASL The sit&s located on the
east side of the Big Hill Fire Lookout (Fig.2) nemme large transmission towers (Fig.
3). An Aerovironment MiniISODAR operated at thitesi

Fig. 2. CARB monitoing sie t Big Hill Lookbwith etoroloical towr and
Aerovironment Doppler MiniSODAR in foreground.
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Fig. 3. Large transmission towers near CARB msit at Bi Hill.

The MiniSODAR operated at this site for only aitea amount of time (4/4/03-
4/12/03, 6/12/03-6/16/03) because of noise isslié site audit took place on 6/15/03
between 0815 and 1800 PST. The site auditor foum@ntenna to be level to within
+/- 0.2 and securely anchored. A check of the antenmawudhiangle found it to be
correct to within less tharf.1 The time on the MiniSODAR computer was foundho3
hr 35 min 28 sec slow. This was corrected at ZHAPST. Tethersonde and
radiosonde profiles proved largely unsuccessfthiatsite because of both the
MiniSODAR’s limited height coverage and the straagbulence and winds hampering
balloon launches. The morning tethersonde prefided abruptly when strong winds
drove the balloon and sondes into the ground omithbelow the site. Two afternoon
GPS sonde profiles were successful although thd gaed data started above the data
available from the MiniSODAR. Two late-afterno@uhches resulted in the balloons
being driven down the hill below the monitoringesitBackground noise was minimal at
the site although sound reflections from surrougditiuctures may have adversely
affected some of the wind calculations. Soundcergibns will bias the wind speeds
towards zero.



GrassValley: This 915-MHz wind profiler/RASS/meteorological tomste was
operated by NOAA/ETL for the Lake Tahoe Atmosph&seposition Studies. The site,
in the Sierra Nevada foothills approximately 85 st of Lake Tahoe, provided
vertical profiles of wind and temperature at a taragenerally upstream of the Lake
Tahoe area. The site was located at latitudel8918”, longitude 1296’ 26", and at an
elevation of 689 m ASL. The site location at adh laindfill provided an area free of
ground clutter for the profiler to perform optima(Fig. 4).

Fig. 4. 915-MHz wind profiler with RASS and 10-metaorological tower at
NOAA/ETL Grass Valley site.

The audit took place on June 17-18, 2003. Thé&a@uidund the profiler antennas
and RASS sources level and securely anchored.twidneblique antennas were tilted at
15° with the correct orientations of 40 and 123he computer clock was 3 min 8 s fast
which was corrected at 1038 PST. Six successfd &mde profiles transpired
between 6/17/03 at 0825 and 6/18/03 at 0744.
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InclineVillage: The MiniSODAR site was located at the Incline \{igaWater
Treatment Plant near the northeast shore of Lakedand east of Hwy 28. The
MiniSODAR was placed on an earthen dam along ailyeawoded slope (Fig. 5).

Fig. 5. MiniSODAR at CARB Incline Village monitorg site.

The site audit took place on June 10 and June8.2Successful Tethersonde
profiles took place on the mornings of June 10 Heid Five GPS sonde profiles were
attempted at the site, but only one was succes$t problem seemed to be linked to
the steep terrain in the area making it difficaltdck on to satellites for the GPS
measurements. By the time the sonde obtainedkaoloa sufficient number of
satellites, it had already exceeded the maximughtbeif MiniSODAR wind coverage,
rendering the data useless. The auditor foun®tihéSODAR level to +/- 0.2in alll
directions. The antenna azimuth was measureds3watich differed from the 215
entered into the MiniSODAR software. All post-pessed wind data has been corrected
for the azimuth error. The computer time was 3 #&irs slow which was corrected on
6/16/03 at 1115 PST. No active or passive noiseces were found at this site.
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South Lake Tahoe Airport: CARB operated a MiniSODAR and Vaisala Profiler
Radar with RASS at this site. The site was weshemnorthern end of the main runway
at Lake Tahoe Airport at latitude 883’ 38", longitude 11959’ 43", and an elevation
of 1909 m ASL. The site was open to the northt @aad south and was flanked by a
line of trees to the west (Figs. 6 and 7).

Fig. 6. CARB South Lake Tahoe Airport site lookiegthe northeast.

The site audit took place on June 12, 2003. TmeSWDAR audit involved
raising the tethered balloon to a height of 200na l2aving it in place for six hours.
This provided an excellent time series of windtheg¢e heights between 10-180 m.
Unfortunately, CARB lost the SODAR data so no corgmams were possible. The
MiniSODAR level was good and the measured azimutched that in the software
(44°). The SODAR time was 3 min 7 s slow which wagected at 1204 PST. Two
GPS sonde profiles obtained during the late afemm@ovided wind and temperature
data for the wind profiler audit. A time checktbé profiler computer showed the clock
1 min 21 s fast. This was corrected at 1209 PH1e profiler antenna and RASS
sources were level. The profiler measured aziraanththat entered in the software
differed by only £. No active or passive noise sources were foutiissite.
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Fig. 7. CARB South Lake Tahoe Airport site lookilogthe west.

Tahoe City: The MiniSODAR site was located approximately 10@onthwest of Hwy
28 between a gas station, golf course, and supketiara small wetlands area (Fig. 8).
The site audit took place on June 14, 2003. Tsetmete operations were not possible in
this area because of the urban environment argsisciated hazards. Instead, six GPS
sonde profiles (see Table 1) spaced at two-hoarvats between 0933 and 1939 PST
provided the wind data for the audit. The MiniSOR#as level, the azimuth withir? 1
of the measured azimuth, and the computer timed®@asslow which was corrected at
1027 PST. Some active noise sources, in the fre;yuange of the sodar, were found
at the Tahoe City site, but occurred only duringqas of high traffic volume on the
surrounding roads, and appeared to have no effettteosodar wind calculations. No
sound reflections were noted at the site.
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Fig. 8. CARB MiniSODAR site in Tahoe City.

5. Audit Data Sets

Only post-processed MiniSODAR and wind profiletadevere used for the data
comparisons. For data comparison purposes, GR{ stata were averaged over a
height interval equal to the range gate spacing@instrument to which it was being
compared. GPS sonde temperature data were cotvertgtual temperature using
temperature, moisture and pressure information fteersonde. Constant height
Tethersonde wind data were averaged to match #ragwg period of the MiniISODAR
wind measurement. Most GPS sonde profiles tooseplathin the 55-min averaging
period for the profiler winds. For these casesaicomparisons were made between
the data sets. If the GPS sonde profile spannegtefiler averaging periods, the two
55-min periods were averaged and then comparedtiatsonde data. If the GPS sonde
profiles occurred between two RASS soundings,leesoundings were averaged and
then compared with the sonde data. Ten-minuteageer MiniSODAR data were used
to compare with the GPS sonde and Tethersonde dditdifferences are sonde data —
Profiler data or sonde data — MiniSODAR data.

Level 1A processing of the radar and RASS dateae®mplished by running the
moments data through a modified Weber-Wuertz agarito remove obvious spurious
data for wind speed, wind direction, and virtuahperature. Three different formats for
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each daily file are created. One of these fornsatised to further process the data to
level 1B.

Level 1B processing involves visually inspectiraglglwind and temperature files
for inconsistencies not discovered with the Weberevtz algorithm. Vaisala Inc.
LapGraph software is used. Approximately 5 daydaté are displayed at once. Time
and height consistency checks are performed ansugect data are marked as invalid.
These data serve as the final dataset. The fatalsbts used for this audit are the same
as those sent to CARB as the final, processedetatas

The AeroVironment MiniSODAR system performs, ialreme, data quality
checks on the incoming data according to preset @ality control limits. In post
processing these data quality limits can be refioenbtain the cleanest data possible.
Data are invalidated on a height by component mgdwable basis according to
reliability values, signal intensities, sigmas, @ament wind speeds, and signal-to-noise
ratios. Level 1B processing involves displayingievbarbs in 24 hour time height
sections, identifying suspicious data, and flagdhmse data as necessary. Only
validated winds were used for the comparisons.

6. Audit Results

While the comparison of GPS sonde wind and tenperalata with wind profiler
derived wind and temperatures provides a geneeal of the profiler’'s performance, it
must be kept in mind that since these instrumeantgpte differently, comparisons of
their measurements cannot provide unambiguousm#bon on the accuracy of either
instrument. These instruments sample differentespad time scales. A wind
profiler/RASS system samples over all heightsfated location while the GPS sonde
makes measurements at different heights at diff¢irmes and at different locations.
With uniform winds over the 55-min averaging peraw over the separation of the
two instruments good results could be expectede tdpography of the Lake Tahoe area
would favor variable as opposed to uniform windsduse of both terrain and thermal
forcing of the winds. Comparisons of GPS sondeMimiSODAR data have less of a
problem when considering the space scale as thparaons occur in the lowest 200 m,
a region where the MiniSODAR and GPS sonde makesanements in generally the
same volume unless the winds are strong and theeesapidly drifts out of the
MiniSODAR’s sampling volume. However, the time Igcproblem still exists. The use
of the Tethersonde eliminates some of the spacéimedscale issues as the sampling
volume and averaging periods are similar. Stromgisvand turbulence limited the use
of the Tethersonde for this study.

Audits at Grass Valley, South Lake Tahoe Airpartg Tahoe City included a
sufficient number of GPS sondes to perform a stedisanalysis of the results. All
wind data were converted to horizontal u (east-yessd v (north-south) components.
We then computed the mean and standard deviatrahdalifference in each horizontal
wind component measured by the two instrumentso Ahe correlation between each
horizontal wind component measured by the two umsénts was determined. Scatter
plots of GPS sonde measurements vs. either wirfdgsror MiniSODAR
measurements provided a visual measure of howthelhstruments compared. Each
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point on the plot corresponds to a measurement @iaaleout the same time and same
height for both instruments. If the two measuretaamne equal then the point will lie on
the diagonal going from lower left to upper rigintthe plot. If the point is positioned
off this diagonal, the two measurements are differ@ hese differences are likely a
combination of meteorological variability in thens in addition to differences in the
ways the instruments sample.

Grass Valley: The audit consisted of six GPS sonde profilesrtakesr a 24-hr period.
The results of the statistical comparison of thedomtal u- and v-components are
summarized in Table 4. The results using all datained from the six GPS sonde
profiles show correlation coefficients between theomponents of near 0.9, mean
differences less than 2 thsand standard deviations of the differences neaelw 2
ms'. Scatter plots comparing the u- and v-componefiise GPS sonde and profiler
winds (Figs. 9-12) show a bias in the v-componeéiigher speeds with profiler speeds
exceeding GPS sonde derived speeds. By elimindta{rst two profiles, data
comparisons are much improved (see Figs. 13-14js duggests that meteorological
variability during the first two profiles may hagkewed the results somewhat. The
general results are summarized in Table 5. A oawihen viewing the general results,
large wind direction differences can and will ocduring light and variable winds
because of the differences in sampling methodsdmiwthe two instruments. The
general results only give an indication of how wib# data compared. When sufficient
data exists, it is best to compare the horizontatlwvomponents as done in Table 4.
Overall the results were quite good, although thedwgpeed differences increased
between the 58- and 101-m modes by 33%. As prsljaliscussed, these results may
be skewed somewhat by the large differences indsplegerved in the 100-m mode at 2
km AGL and above during the first two profiles (56& 1929 UTC). The RASS
comparison was quite impressive (see bottom ofd@plvith a mean difference of -
0.33C, a standard deviation of differences of 66nd a correlation coefficient of
0.958. The scatter plot (Fig. 15) of sonde vs. BA8tual temperatures shows the
small scatter around the diagonal.
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Table 4. Comparison of u- and v-components duthegGrass Valley wind profiler
audit.

Date Time (UTC) Mode # Pairs Comp. Corr. Mean Dif. Std. Dif

6/17/2003 1625 58 m 30 U 0.912 -0.52 1.05
Vv 0.961 -1.60 2.07

101 m 36 ) 0.908 0.36 0.95

\Y 0.965 -2.82 2.18

6/17/2003 1929 58 m 38 U 0.829 -0.27 1.16
\% 0.962 -1.35 2.15

101 m 35 U 0.781 0.00 1.19

\% 0.957 -2.68 2.91

6/17/2003 2240 58 m 33 U 0.012 0.32 1.96
\% 0.870 -1.31 1.40

101 m 31 ) -0.039 0.65 1.84

Vv 0.918 -2.06 1.80

6/18/2003 0103 58 m 33 ) 0.792 -0.16 1.27
Vv 0.920 -0.69 0.63

101 m 25 U 0.815 -0.36 1.28

\Y 0.946 -1.06 0.95

6/18/2003 0258 58 m 28 U 0.877 -0.70 1.26
\% 0.919 -0.45 0.70

101 m 25 U 0.904 -0.60 1.05

\% 0.957 -0.31 0.54

6/18/2003 1544 58 m 20 U 0.767 0.66 0.82
\% 0.875 -1.20 0.93

101 m 31 U 0.877 0.07 1.09

\Y 0.904 -2.26 1.55

All Data 58 m 182 ) 0.869 -0.15 1.38
\Y 0.943 -1.11 1.54

101 m 183 ) 0.885 0.06 1.31

\% 0.943 -1.98 2.08

RASS 93 0.958 -0.33 0.76
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Table 5. Summary of results from Grass Valley wpnafiler audit.

6/17 - 6/18/003 WS wD Tv
1625 UTC Sonde vs. 58-m winds/temp

Avg. Dif. 0.5 -20 -0.4
Avg. Abs. Dif. 15 0.5
1625 UTC Sonde vs. 101-m winds

Avg. Dif. -2.5 -7

Avg. Abs. Dif. 2.8

1929 UTC Sonde vs. 58-m winds/temp

Avg. Dif. -1.5 -6 -1.0
Avg. Abs. Dif. 1.8 11
1929 UTC Sonde vs. 101-m winds

Avg. Dif. -2.9 -5

Avg. Abs. Dif. 3.0

2240 UTC Sonde vs. 58-m winds/temp

Avg. Dif. -0.8 16 -0.7
Avg. Abs. Dif. 1.7 0.7
2240 UTC Sonde vs. 101-m winds

Avg. Dif. -1.6 16

Avg. Abs. Dif. 2.2

0103 UTC Sonde vs. 58-m winds/temp

Avg. Dif. -0.6 11 0.1
Avg. Abs. Dif. 1.1 0.2
0103 UTC Sonde vs. 101-m winds

Avg. Dif. -1.2 10

Avg. Abs. Dif. 15

0258 UTC Sonde vs. 58-m winds/temp

Avg. Dif. -0.8 -19 0.1
Avg. Abs. Dif. 0.9 0.4
0258 UTC Sonde vs. 101-m winds

Avg. Dif. -0.7 -8

Avg. Abs. Dif. 0.8

1544 UTC Sonde vs. 58-m winds/temp

Avg. Dif. -1.3 2 0.4
Avg. Abs. Dif. 1.4 0.5
1544 UTC Sonde vs. 101-m winds
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Avg. Dif. -2.2 0

Avg. Abs. Dif. 2.3

All Sondes vs. 58-m winds/temp

Avg. Dif. -0.7 -3 -0.3
Avg. Abs. Dif. 1.4 0.6
All Sondes vs. 101-m

winds

Avg. Dif. -1.9 1

Avg. Abs. Dif. 2.1
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Incline Village: Data for the audit of the MiniSODAR were obtaineohfi one GPS
sonde profile and two Tethersonde profiles obtame®/10 and 6/16/03. The results
are summarized in Table 6. Wind speed comparig@ne good for both the GPS sonde
and Tethersonde comparisons while the wind direatmmparisons showed differences
exceeding 1© Wind direction differences decreased with heighen compared with
the Tethersonde but increased with height when epeapto the GPS sonde.

Table 6. Summary of results from the Incline \gkaMiniSODAR audit.

6/10/2003 # of Pairs WS WD
1256 PST GPS Sonde vs. 1250-1300 SODAR
Avg. Dif. 22 -0.9 17
Avg. Abs. Dif. 22 0.9 17
1000-1010 PST Tethersonde vs. 1000-1010
SODAR
Avg. Dif. 0.4 7
Avg. Abs. Dif. 0.4 7
1009-1019 PST Tethersonde vs. 1010-1020
SODAR
Avg. Dif. 0.4 -12
Avg. Abs. Dif. 0.6 12
1036-1040 PST Tethersonde vs. 1030-1040
SODAR
Avg. Dif. 0.9 -5
Avg. Abs. Dif. 0.9 16
1040-1045 PST Tethersonde vs. 1040-1050
SODAR
Avg. Dif. 0.5 26
Avg. Abs. Dif. 0.7 30

6/16/2003 WS WD

0932-0934 PST Tethersonde vs. 0930-0940

SODAR

Avg. Dif. 1.8 -11
Avg. Abs. Dif. 1.8 11
0939-0946 PST Tethersonde vs. 0940-0950
SODAR

Avg. Dif. 0.7 -34
Avg. Abs. Dif. 0.7 34
0950-0955 PST Tethersonde vs. 0950-1000
SODAR

Avg. Dif. | | 23 | -14
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|Avg. Abs. Dif.

2.3

14
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South Lake Tahoe Airport: Data for the audit of the wind profiler/RASS systesmre
obtained from two GPS Sondes. The results oftdtesscal comparison of the
horizontal u- and v-components are summarized bieTa Correlation coefficients
are much lower when compared to the Grass Vallgyltsewhich could partially be a
result of the small number of samples taken atattport. As discussed earlier, the
complex terrain near the airport would increasevir@bility of the wind. This would
also reduce the degree of correlation betweenathertstruments. The scatter plots
shown in Figs. 16-19 illustrate the decreased tatrom between the wind profiler and
GPS sonde measurements. Mean differences andisdashelviations of the differences,
however, were comparable to those found at Grasywarhe RASS comparison was
quite good with a correlation coefficient of 0.968nean difference of 0.98, and a
standard deviation of the differences of 6®7 The scatter plot of virtual temperatures
(Fig. 20) illustrates the small scatter about tlagdnal. The general results are
summarized in Table 8. Overall, good comparisoesevobtained between the GPS
sonde derived winds and temperature and the wioiilgorwinds and temperature
although wind direction differences were largemtladat would be acceptable for
modeling purposes. Again, with the small amourgashples, differences could be a
result of the variability of the winds during thenspling period.

Table 7. Comparison of u and v components dufiegSouth Lake Tahoe Airport wind
profiler audit.

Date Time (UTC) Mode # Pairs Comp. Corr.  Mean Dif. Std. Dif

6/12/2003 2315 55m 26 U 0.613 0.69 1.01
\% -0.513 -0.52 1.87

96 m 20 ) 0.592 1.07 0.93

\% -0.222 -0.19 1.52

6/13/2003 0231 55m 20 U 0.407 1.73 1.33
\Y 0.698 -0.72 1.86

96 m 20 ) 0.725 1.55 1.02

\Y 0.490 -0.39 2.19

All Data 55m 46 ) 0.437 1.14 1.26
\Y 0.213 -0.60 1.85

96 m 40 U 0.665 1.31 0.99

\% 0.416 -0.29 1.87

RASS 16 0.968 0.48 0.97
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Table 8. Summary of results of South Lake Tahaelvprofiler audit.

6/12 - 6/13/2003 WS WD Tv
2315 UTC Sonde vs. 55-m winds/temp

Avg. Dif. 0.1 8 1.6
Avg. Abs. Dif. 1.3 15 1.6
2315 UTC Sonde vs. 96-m winds

Avg. Dif. 0.6 9

Avg. Abs. Dif. 1.4 12

0231 UTC Sonde vs. 55-m winds/temp

Avg. Dif. 11 17 0.2
Avg. Abs. Dif. 14 17 0.2
0231 UTC Sonde vs. 96-m winds

Avg. Dif. 1.3 15

Avg. Abs. Dif. 15 25

All Sondes vs. 55-m winds/temp

Avg. Dif. 0.6 13 0.9
Avg. Abs. Dif. 1.4 17 0.9
All Sondes vs. 96-m winds

Avg. Dif. 1.0 12

Avg. Abs. Dif. 15 18
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Tahoe City: Data for the audit of the MiniISODAR at Tahoe Citgre obtained from

six GPS sondes. The results of the statistical evisgn of the horizontal u- and v-
components are shown in Table 9. Correlation coeffts of 0.752 and 0.772 for the u-
and v-components measured by the GPS sonde as®DibAR were statistically
significant at the 0.01 level. Mean differenced atandard deviations of the differences
were acceptable. Scatter plots of the u- (Fig.a2t) v-components (Fig. 22) show a
positive bias for sonde-derived components espgciabpeeds exceeding 3 s
General results are summarized in Table 10. Oly¢hal comparisons were quite good.

Table 9. Comparison of u- and v-components duthegrahoe City MiniSODAR audit.

# of Pairs Comp. Corr. Mean Dif. Std. Dif
85 U 0.752 1.27 1.93
\% 0.772 0.19 0.78

Table 10. Summary of results of Tahoe City winafiter audit.

6/14/003 WS WD

0933 PST Sonde vs. 0930-0940 SODAR
Avg. Dif. -1.3 -2
Avg. Abs. Dif. 1.3 16

1134 PST Sonde vs. 1130-1140 SODAR
Avg. Dif. -0.7 21
Avg. Abs. Dif. 0.7 27

1337 PST Sonde vs. 1330-1340 SODAR
Avg. Dif. 4.1 -2
Avg. Abs. Dif. 4.1 33

1536 PST Sonde vs. 1530-1540 SODAR
Avg. Dif. 0.2 -10
Avg. Abs. DIf. 14 11

1735 PST Sonde vs. 1730-1740 SODAR
Avg. Dif. 1.2 0
Avg. Abs. Dif. 1.2 8

1939 PST Sonde vs. 1930-1940 SODAR
Avg. Dif. 0.4 -4
Avg. Abs. Dif. 1.6 13

All Sondes vs. SODAR
Avg. Dif. 0.7 -7
Avg. Abs. Dif. 1.7 17
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7. Audit Summary Sheets
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Grass Valley Radar Wind Profiler with RASS Audit
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Grass Valley June 17, 2003 100 m 1625 UTC Audit Results

Grass Valley 6/17/2003 1625 UTC GPS sonde

Sonde data averaged over 100 m Profiler 1600-1700 Sonde - Profiler
Ht ws wd u v # ws wd u \% ws wd u v
(m AGL) (ms™)  (deg)
196 1.2 301 1.03 -0.62| 23 0.5 316 0.35 -0.36 0.7 -15 0.68 -0.26
297 1.8 304 1.49 -1.01] 23 1 316 0.69 -0.72 0.8 -12 0.80 -0.29
398 1.5 296 1.35 -0.66] 23 0.4 336 0.16 -0.37 1.1 -40 1.19 -0.29
500 1.4 333 0.64 -1.25| 24 0.4 351 0.06 -0.40 1 -18 0.57 -0.85
601 1.3 3 -0.07 -1.30] 22 1.7 24 -0.69 -1.55 -0.4 -21 0.62 0.25
703 0.7 185 0.06 0.70| 17 0.9 46 -0.65 -0.63 -0.2 139 0.71 1.32
804 1 117 -0.89 0.45| 24 1.5 187 0.18 1.49 -0.5 -70 -1.07 -1.03
906 1.8 117 -1.60 0.82| 26 1.7 126 -1.38 1.00 0.1 -9 -0.23 -0.18
1007 2.7 148 -1.43 2.29] 23 3.1 142 -1.91 2.44 -0.4 6 0.48 -0.15
1108 2.4 158 -0.90 2.23| 24 4.9 163 -1.43 4.69 -2.5 -5 0.53 -2.46
1210 3.8 145 -2.18 3.11| 21 3.3 167 -0.74 3.22 0.5 -22 -1.44 -0.10
1311 5.7 132 -4.24 3.81| 22 4.5 152 -2.11 3.97 1.2 -20 -2.12 -0.16
1413 6.2 130 -4.75 3.99| 24 6.4 146 -3.58 5.31 -0.2 -16 -1.17 -1.32
1514 7.2 128 -5.67 4.43| 24 7.2 148 -3.82 6.11 0 -20 -1.86 -1.67
1616 7.7 136 -5.35 5.54| 23 9.2 148 -4.88 7.80 -1.5 -12 -0.47 -2.26
1717 7.8 141 -4.91 6.06] 25 10.4 145 -5.97 8.52 -2.6 -4 1.06 -2.46
1818 8.8 140 -5.66 6.74| 24 11.2 149 -5.77 9.60 -2.4 -9 0.11 -2.86
1920 9.5 141 -5.98 7.38] 24 13.2 152 -6.20 11.65 -3.7 -11 0.22 -4.27
2021 9 143 -5.42 7.19] 25 14.1 152 -6.62 12.45 -5.1 -9 1.20 -5.26
2123 8.3 145 -4.76 6.80] 26 13.4 158 -5.02 12.42 -5.1 -13 0.26 -5.63
2224 7.9 147 -4.30 6.63| 24 13.5 153 -6.13 12.03 -5.6 -6 1.83 -5.40
2325 7.5 149 -3.86 6.43| 25 13.1 156 -5.33 11.97 -5.6 -7 1.47 -5.54
2427 7.2 153 -3.27 6.42| 25 12.8 156 -5.21 11.69 -5.6 -3 1.94 -5.28
2528 6.8 153 -3.09 6.06] 25 13.1 160 -4.48 12.31 -6.3 -7 1.39 -6.25
2630 6.9 153 -3.13 6.15| 25 12.6 161 -4.10 11.91 -5.7 -8 0.97 -5.77
2731 7 155 -2.96 6.34] 25 12.6 159 -4.52 11.76 -5.6 -4 1.56 -5.42
2833 7.3 159 -2.62 6.82| 28 12.2 167 -2.74 11.89 -4.9 -8 0.13 -5.07
2934 6.8 165 -1.76 6.57| 23 11.9 167 -2.68 11.60 -5.1 -2 0.92 -5.03
3035 6 168 -1.25 5.87| 22 10.9 169 -2.08 10.70 -4.9 -1 0.83 -4.83
3137 6.1 171 -0.95 6.02| 21 10.5 173 -1.28 10.42 -4.4 -2 0.33 -4.40
3238 6.6 173 -0.80 6.55| 21 10.1 174 -1.06 10.04 -3.5 -1 0.25 -3.49
3340 6.8 171 -1.06 6.72| 20 9.7 172 -1.35 9.61 -2.9 -1 0.29 -2.89
3441 6.6 173 -0.80 6.55| 22 9.4 173 -1.15 9.33 -2.8 0 0.34 -2.78
3543 6.5 174 -0.68 6.46| 22 9.3 173 -1.13 9.23 -2.8 1 0.45 -2.77
3644 6.5 176 -0.45 6.48| 23 9.7 177 -0.51 9.69 -3.2 -1 0.05 -3.20
3745 6.3 179 -0.11 6.30] 25 9.7 178 -0.34 9.69 -3.4 1 0.23 -3.40
Avg Dif -2.5 -7
Abs AD 2.8 15
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Grass Valley June 17, 2003 100 m 1930 UTC Audit Results

Grass Valley 6/17/2003 1930 UTC GPS sonde

Sonde data averaged over 100 m Profiler 1900-2000 Sonde - Profiler
Ht ws wd u v # ws wd u \Y Aws Awd Au Av
(m AGL) (ms-1) (deg)

94 2 262 1.98 0.28| 16 1 3 -0.05 -1.00 1 -101 2.03 1.28
196 1.2 268 1.20 0.04] 39 1.2 351 0.19 -1.19 0 -83 1.01 1.23
297 1.1 230 0.84 0.71] 28 2.2 330 1.10 -1.91 -1.1 -100 -0.26 2.61
398 1.2 231 0.93 0.76] 15 2.4 306 1.94 -1.41 -1.2 -75 -1.01 2.17
500 0.8 196 0.22 0.77] 14 0.6 249 0.56 0.22 0.2 -53 -0.34 0.55
601 1 245 0.91 0.42| 17 0.8 350 0.14 -0.79 0.2 -105 0.77 1.21
703 1.1 202 0.41 1.02| 23 1.1 201 0.39 1.03 0 1 0.02 -0.01
804 2.7 183 0.14 2.70] 41 2.4 226 1.73 1.67 0.3 -43 -1.59 1.03
906 3.6 207 1.63 3.21| 28 3.6 202 1.35 3.34 0 5 0.29 -0.13

1007 3 200 1.03 2.82] 25 4.6 203 1.80 4.23 -1.6 -3 -0.77 -1.42
1108 3.2 176 -0.22 3.19] 22 3.6 196 0.99 3.46 -0.4 -20 -1.22 -0.27
1210 4.6 169 -0.88 4.52|] 20 3.8 172 -0.53 3.76 0.8 -3 -0.35 0.75
1311 6 166 -1.45 5.82| 23 6.1 181 0.11 6.10 -0.1 -15 -1.56 -0.28
1413 5.9 158 -2.21 5471 25 7.8 174 -0.82 7.76 -1.9 -16 -1.39 -2.29
1514 6.3 159 -2.26 5.88| 24 9 171 -1.41 8.89 -2.7 -12 -0.85 -3.01
1616 6.7 151 -3.25 5.86| 24 9.1 163 -2.66 8.70 -2.4 -12 -0.59 -2.84
1717 7.3 146 -4.08 6.05] 26 9.8 155 -4.14 8.88 -2.5 -9 0.06 -2.83
1818 7.2 152 -3.38 6.36] 28 11.2 154 -4.91 10.07 -4 -2 1.53 -3.71
1920 7 156 -2.85 6.39] 26 10.8 168 -2.25 10.56 -3.8 -12 -0.60 -4.17
2021 7.5 157 -2.93 6.90] 24 10.9 164 -3.00 10.48 -3.4 -7 0.07 -3.57
2123 7.9 156 -3.21 7.22] 25 11.6 167 -2.61 11.30 -3.7 -11 -0.60 -4.09
2224 8.6 158 -3.22 7.97] 24 11.9 170 -2.07 11.72 -3.3 -12 -1.16 -3.75
2325 9.2 158 -3.45 8.53| 24 12.5 170 -2.17 12.31 -3.3 -12 -1.28 -3.78
2427 9.7 158 -3.63 8.99| 24 13.5 167 -3.04 13.15 -3.8 -9 -0.60 -4.16
2528 9.3 160 -3.18 8.74| 25 13.7 170 -2.38 13.49 -4.4 -10 -0.80 -4.75
2630 8.6 161 -2.80 8.13| 24 13.8 170 -2.40 13.59 -5.2 -9 -0.40 -5.46
2731 7.7 163 -2.25 7.36] 24 13.4 170 -2.33 13.20 -5.7 -7 0.08 -5.83
2833 7.3 167 -1.64 7.11] 25 13.2 174 -1.38 13.13 -5.9 -7 -0.26 -6.01
2934 6.8 171 -1.06 6.72] 25 12.8 173 -1.56 12.70 -6 -2 0.50 -5.99
3035 6.6 169 -1.26 6.48] 23 12.7 170 -2.21 12.51 -6.1 -1 0.95 -6.03
3137 6.5 169 -1.24 6.38] 23 12.5 168 -2.60 12.23 -6 1 1.36 -5.85
3238 6.4 169 -1.22 6.28] 24 12.6 167 -2.83 12.28 -6.2 2 1.61 -5.99
3340 6.4 171 -1.00 6.32] 25 12.9 169 -2.46 12.66 -6.5 2 1.46 -6.34
3441 6.3 173 -0.77 6.25] 24 14.7 161 -4.79 13.90 -8.4 12 4.02 -7.65
3543 6.5 171 -1.02 6.42] 25 10.9 175 -0.95 10.86 -4.4 -4 -0.07 -4.44
Avg Dif -2.9 -5
Abs AD 3.0 31
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Grass Valley June 17, 2003 100 m 2240 UTC Audit Results

Grass Valley 6/17/2003 2240 UTC GPS sonde

Sonde data averaged over 100 m Profiler 2200-2300 Sonde - Profiler
Ht ws wd u \Y # ws wd u \Y Aws Awd Au Av
(m AGL) (ms-1) (deg)

94 4.6 205 1.94 4.17| 25 2.3 193 0.52 2.24 2.3 12 1.43 1.93
196 3.8 220 2.44 291 19 3 176 -0.21 2.99 0.8 44 2.65 -0.08
297 3.5 230 2.68 2.25 5 3.1 198 0.96 2.95 0.4 32 1.72 -0.70
398 4 232 3.15 2.46 8 2.6 196 0.72 2.50 1.4 36 2.44 -0.04
500 4.3 242 3.80 2.02 4 2.5 214 1.40 2.07 1.8 28 2.40 -0.05
601 4.2 260 4.14 0.73 5 2.3 207 1.04 2.05 1.9 53 3.09 -1.32
703 2.9 256 2.81 0.70] 11 2.4 236 1.99 1.34 0.5 20 0.82 -0.64
804 2.7 255 2.61 0.70] 23 2.3 210 1.15 1.99 0.4 45 1.46 -1.29
906 2.3 236 1.91 1.29] 22 2.4 208 1.13 2.12 -0.1 28 0.78 -0.83

1007 2.1 258 2.05 0.44| 21 2.9 222 1.94 2.16 -0.8 36 0.11 -1.72
1108 3.6 255 3.48 0.93] 19 3.9 239 3.34 2.01 -0.3 16 0.13 -1.08
1210 4.1 261 4.05 0.64| 22 5.1 246 4.66 2.07 -1 15 -0.61 -1.43
1311 3.5 269 3.50 0.06] 25 5.1 252 4.85 1.58 -1.6 17 -1.35 -1.51
1413 2.3 269 2.30 0.04] 29 4.4 250 4.13 1.50 -2.1 19 -1.83 -1.46
1514 1.9 231 1.48 1.20] 25 4.4 231 3.42 2.77 -2.5 0 -1.94 -1.57
1616 3.2 222 2.14 2.38] 23 5.3 223 3.61 3.88 -2.1 -1 -1.47 -1.50
1717 4.7 199 1.53 4441 25 5.7 215 3.27 4.67 -1 -16 -1.74 -0.23
1818 5.7 198 1.76 542 24 7.3 204 2.97 6.67 -1.6 -6 -1.21 -1.25
1920 6.6 194 1.60 6.40] 24 9.4 205 3.97 8.52 -2.8 -11 -2.38 -2.12
2021 5.8 194 1.40 5.63| 26 11 195 2.85 10.63 -5.2 -1 -1.44 -5.00
2123 5.3 197 1.55 5.07| 25 11.3 195 2.92 10.91 -6 2 -1.38 -5.85
2224 5 195 1.29 4.83| 25 9.7 191 1.85 9.52 -4.7 4 -0.56 -4.69
2325 5.6 189 0.88 5.53] 26 9.6 182 0.34 9.59 -4 7 0.54 -4.06
2427 5.8 198 1.79 5.52| 23 9.8 179 -0.17 9.80 -4 19 1.96 -4.28
2528 6.4 206 2.81 5.75| 26 10.1 176 -0.70 10.08 -3.7 30 3.51 -4.32
2630 7.4 206 3.24 6.65] 26 9.9 178 -0.35 9.89 -2.5 28 3.59 -3.24
2731 7.8 204 3.17 7.13] 26 9.9 178 -0.35 9.89 -2.1 26 3.52 -2.77
2833 8.1 202 3.03 7.51] 26 9.7 187 1.18 9.63 -1.6 15 1.85 -2.12
2934 7.9 201 2.83 7.38] 26 9.4 189 1.47 9.28 -1.5 12 1.36 -1.91
3035 7.4 203 2.89 6.81] 26 11.3 191 2.16 11.09 -3.9 12 0.74 -4.28
3137 7.1 198 2.19 6.75] 25 11.1 181 0.19 11.10 -4 17 2 -4.35
Avg Dif -1.6 16
Abs AD 2.2 20
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Grass Valley June 17, 2003 60 m 1625 UT C Audit Results

Grass Valley 6/17/2003 1625 UTC GPS sonde

Sonde data averaged over 60 m Profiler 1600-1700 Sonde - Profiler Sonde Sonde RASS Sonde -
Ht ws wd u v # ws wd u v Aws Awd Au Av temp # Tv Tv RASS
(m AGL) (ms-1) (deg) (deg C) ATv
181 1 297 0.89] -0.45] 14 2.1 311 1.58 -1.38 -1.1 -14 -0.69 0.92 25.2] 14 26.3 26.2 0.1
239 1.8 305 1.47) -1.03] 14 1.2 311 0.91 -0.79 0.6 -6 0.57] -0.25 24.7] 14 25.8 25.9 -0.1
297 1.8 304 1.49 -1.01] 13 1.5 319 0.98 -1.13 0.3 -15 0.51 0.13 24.4] 13 25.5 25.4 0.1
355 1.6 297 1.43] -0.73] 14 1.6 296 1.44 -0.70 0 1| -0.01f -0.02 24| 14 25.1 25.2 -0.1
413 1.4 296 1.26) -0.61] 14 2.1 263 2.08 0.26 -0.7 33| -0.83] -0.87 23.6] 14 24.7 25 -0.3
471 1.4 320f 0.90] -1.07] 13 1.6 254 1.54 0.44 -0.2 66| -0.64] -1.51 23.2) 13 24.3 24.7 -0.4
529 1.5 347 0.34] -1.46] 15 0.4 313 0.29 -0.27 1.1 34| 0.04f -1.19 22.9] 15 24.0 24.3 -0.3
587 1.4 4] -0.10] -1.40] 14 0.8 9] -0.13 -0.79 0.6 -5 0.03] -0.61 22.5] 14 23.6 23.9 -0.3
645 0.8 9] -0.13] -0.79 7 1.9 44] -1.32 -1.37 -1.1 -35 1.19 0.58 22.3] 14 23.4 23.5 -0.1
703 0.7 189 0.11 0.69] 12 1.2 65| -1.09 -0.51 -0.5 124 1.20 1.20 22.2) 15 23.3 23.4 -0.1
761 0.8 158] -0.30] 0.74] 15 0.8 132 -0.59 0.54 0 26 0.29 0.21 21.9] 15 23.0 23.4 -0.4
819 1.1 107] -1.05 0.32] 15 2 168 -0.42 1.96 -0.9 -61| -0.64] -1.63 21.2] 15 22.3 23.2 -0.9
877 1.6 105 -1.55 0.41] 15 2 160] -0.68 1.88 -0.4 -55| -0.86] -1.47 20.8] 15 21.9 22.8 -0.9
935 2.1 125 -1.72 1.20] 13 1.7 165 -0.44 1.64 0.4 -40| -1.28] -0.44 20.2) 13 21.3 22.5 -1.2
992 2.6 145] -1.49 2.13] 14 2.5 151 -1.21 2.19 0.1 -6| -0.28] -0.06 20.2] 14 21.3 22.3 -1.0
1050 2.7 154] -1.18 2.43] 15 3.7 177| -0.19 3.69 -1 -23| -0.99] -1.27 20| 15 21.1 22.3 -1.2
1108 2.3 158] -0.86 2.13] 15 5.7 182 0.20 5.70 -3.4 -24| -1.06] -3.56 20| 15 21.1 22.1 -1.0
1166 2.7 154 -1.18 2.43] 13 5.5 174 -0.57 5.47 -2.8 -20 -0.61 -3.04 20.6] 13 21.7 22.1 -0.4
1224 4.1 143| -2.47 3.27] 14 3.6 171 -0.56 3.56 0.5 -28| -1.90] -0.28 21.8] 14 22.9 22.5 0.4
1282 5.2 134] -3.74] 3.61] 12 3.9 158| -1.46 3.62 1.3 24 -2.28 0.00 21.8] 12 22.9
1340 6.1 132 -4.53 4.08] 13 4.5 156 -1.83 4.11 1.6 -24| -2.70] -0.03 21.5] 13 22.6
1398 6.2 131] -4.68 4.07] 14 5.9 149 -3.04 5.06 0.3 -18| -1.64] -0.99 21.2] 14 22.3
1456 6.4 127] -5.11 3.85] 15 6.6 147 -3.59 5.54 -0.2 -20| -152] -1.68 20.7] 15 21.8
1514 7.2 127] -5.75 4.33] 14 7 145 -4.02 5.73 0.2 -18| -1.74] -1.40 20.2) 14 21.3
1572 7.5 132 15 20| 15 21.1
1630 7.7 138 14, 19.8] 14 20.9
1688 7.7 141 15 19.4] 15 20.5
1746 7.9 141 15 18.9] 15 20.0
1804 8.6 140 15 18.5] 15 19.6
1862 9.4 140 15 18.1) 15 19.2
1920 9.5 141 -5.98 7.38] 14 12.9 161 -4.20 12.20 -3.4 -20| -1.78] -4.81 17.8] 14 18.9
1978 9.3 142 -5.73 7.33] 14 13.2 156 -5.37 12.06 -3.9 -14 -0.36 -4.73 17.3] 14 18.4
2036 8.9 143] -5.36 7.11) 15 13.7 157 -5.35 12.61 -4.8 -14| 0.00] -5.50 16.8] 15 17.9
2094 8.4 144 -4.94 6.80] 16 13.8 154 -6.05 12.40 -5.4 -10 1.11) -5.61 16.2) 16 17.3
2152 8.2 146 -4.59 6.80] 16 12.8 157 -5.00 11.78 -4.6 -11 0.42 -4.98 15.7] 16 16.8
2210 8 148| -4.24 6.78] 15 13 157| -5.08 11.97 -5 -9 0.84] -5.18 15.2) 15 16.3
Avg Dif 0.6 -20 Avg Dif -0.4
Abs AD 1.5 27 Abs AD 0.5
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Grass Valley June 17, 2003 60 m 1930 UTC Audit Results

Grass Valley 6/17/2003 1929 UTC GPS sonde

Sonde data averaged over 60 m Profiler 1900-2000 Sonde - Profiler Sonde Sonde RASS Sonde -
Ht ws wd u v # ws wd u \ Aws Awd Au Av temp # Tv Tv RASS
(mAGL)  (ms-1) (deg) (deg C) (deg C) ATv
123 1.7 271 1.70 -0.03] 12 1.9 49 -1.43 -1.25 -0.2 -131 3.13 1.22] 26.3] 12 28.3 30.1 -1.8
181 1.3 273 1.30 -0.07] 19 1.7 37 -1.02 -1.36 -0.4 -124 2.32 1.29] 25.6] 19 27.6 30.1 -2.5
239 1.2 254 1.15 0.33] 23 0.9 43 -0.61 -0.66 0.3 -149 1.77 0.99 25.3] 23 27.3 29.9 -2.6
297 1 221 0.66 0.75] 17| 1 54 -0.81 -0.59 0 -167 1.47 1.34 24.6] 17| 26.6 28.8 -2.2
355 1.2 242 1.06 0.56] 14 1.1 349 0.21 -1.08 0.1 -107 0.85 1.64 24.3] 14 26.3 28.2 -1.9
413| 1.1 224 0.76 0.79 8 1 274 1.00 -0.07 0.1 -50] -0.23 0.86 23.7 8 25.7 27.5 -1.8
471 0.9 189 0.14 0.89 6 1.4 257 1.36 0.31 -0.5 -68 -1.22 0.57, 23.1 6 25.1 26.5 -1.4
529 0.8 203 0.31 0.74] 12 1.8 254 1.73 0.50 -1 -51 -1.42 0.24 22.8] 12 24.8 25.4 -0.6
587 1 241 0.87 0.48] 10| 1.7 241 1.49 0.82 -0.7 0 -0.61 -0.34 22.3] 10| 24.2 24.7 -0.5
645 1 260 0.98 0.17 9| 1.5 247 1.38 0.59 -0.5 13 -0.40 -0.41 21.7 9| 23.6 24.1 -0.5
703 0.9 212 0.48 0.76] 14 1.9 226 1.37 1.32 -1 -14 -0.89 -0.56 21.2] 14 23.1 23.5 -0.4
761 2.2 179 -0.04 2.20] 25| 2.4 220 1.54 1.84 -0.2 -41 -1.58 0.36 21.4] 25 23.3 23.4 -0.1
819 2.9 185 0.25 2.89] 24 2.7 221 1.77 2.04 0.2 -36 -1.52 0.85 21.7] 24 23.6 23.5 0.1
877 3.6 204 1.46 3.29] 18| 3 204 1.22 2.74 0.6 0 0.24 0.55] 21.6] 18| 23.5 23.4 0.1
935 3.6 209 1.75 3.15] 17| 3.5 201 1.25 3.27 0.1 8 0.49 -0.12 21.6] 17| 23.5 22.8 0.7
992 3 202 1.12 2.78] 16 4.5 195 1.16 4.35 -1.5 7 -0.04 -1.57 21.4] 16|
1050 2.8 191 0.53 2.75] 13| 4.1 203| 1.60 3.77 -1.3 -12 -1.07 -1.03 21.4] 13
1108 3.2 176 -0.22 3.19] 14 4.6 210 2.30 3.98 -1.4 -34 -2.52 -0.79 21.1] 14
1166 3.6 167 -0.81 3.51] 12| 3.7 201 1.33 3.45 -0.1 -34 -2.14 0.05] 20.7) 12|
1224 5 170 -0.87 4.92] 12| 3.6 178 -0.13 3.60 1.4 -8 -0.74 1.33 20.8] 12|
1282 5.9 170 -1.02 5.81] 13 4.6 173 -0.56 4.57 1.3 -3 -0.46 1.24 20.9] 13|
1340 6.1 163 -1.78 5.83] 14 6.4 178 -0.22 6.40 -0.3 -15 -1.56 -0.56 21.2] 14
1398 5.8 159 -2.08 5.41] 15| 7.9 176 -0.55 7.88 -2.1 -17 -1.53 -2.47 21| 15
1456 6.1 157 -2.38 5.62| 15 8.5 170 -1.48 8.37 -2.4 -13 -0.91 -2.76 20.5] 15|
1514 6.3 160 -2.15 5.92| 14 9 169 -1.72 8.83 -2.7 -9 -0.44 -2.91 20| 14
1572 6.4] 157 -2.50 5.89] 14 9.6 165 -2.48 9.27 -3.2 -8 -0.02 -3.38 19.7 14
1630 6.8 149 -3.50 5.83] 16 9.9 166 -2.40 9.61 -3.1 -17 -1.11 -3.78 19.4] 16
1688 7.2 144 -4.23 5.82] 15| 10.2 161 -3.32 9.64 -3 -17 -0.91 -3.82 19.3] 15|
1746 7.4 148 -3.92 6.28] 15 10.7 157 -4.18 9.85 -3.3 -9 0.26 -3.57 19.1] 15
1804 7.3 151 -3.54 6.38] 16 10.5 157 -4.10 9.67 -3.2 -6 0.56 -3.28 18.7 16
1862 7 154 -3.07 6.29] 17 11.1 163 -3.25 10.61 -4.1 -9 0.18 -4.32 18.4] 17
1920 7 156 -2.85 6.39] 17| 11.3 165 -2.92 10.91 -4.3 -9 0.08 -4.52 18] 17,
1978 7.2 157 -2.81 6.63] 16 11.6 166 -2.81 11.26 -4.4 -9 -0.01 -4.63 17.5] 16
2036 7.6 157 -2.97 7.00] 15| 11.8 165 -3.05 11.40 -4.2 -8 0.08 -4.40 16.9] 15|
2094 7.8 156 -3.17 7.13] 15 11.7 165 -3.03 11.30 -3.9 -9 -0.14 -4.18 16.4] 15
2152 8 157 -3.13 7.36] 15 11.5 163 -3.36 11.00 -3.5 -6 0.24 -3.63 15.8] 15
2210 8.5 158 -3.18 7.88] 14 11.4 166 -2.76 11.06 -2.9 -8 -0.43 -3.18 15.3] 14
2268 8.9 158 -3.33 8.25] 15 12.5 164 -3.45 12.02 -3.6 -6 0.11 -3.76 14.8] 15|
Avg Dif -1.5 -6 Avg Dif -1.0
Abs AD 1.8 32 Abs AD 1.1
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Grass Valley June 17, 2003 60 m 2240 UT C Audit Results

Grass Valley 6/17/2003 2240 UTC GPS sonde

Sonde data averaged over 60 m Profiler 2200-2300 Sonde - Profiler Sonde Sonde RASS  Sonde -
Ht ws wd u v # ws wd u v Aws Awd Au Av temp # Tv Tv RASS
(mAGL)  (ms-1) (deg) (deg C) (deg C) ATv
123 4.2 209 2.04] 3.67] 14 2.1 193 0.47 2.05 2.1 16 1.56 1.63] 27| 14 28.8 29 -0.2
181 3.9 219 2.45 3.03] 13 1.9 182 0.07 1.90 2 37 2.39 1.13 26.5] 13 28.3 28.5 -0.2
239 3.4 224 2.36 2.45 9 2.7 197 0.79 2.58 0.7 27 1.57 -0.14 25.9 9 27.7 28.1 -0.4
297 3.5 231 2.72] 2.20 3| 4 194 0.97 3.88 -0.5 37 1.75 -1.68 25.5 7| 27.3 27.2 0.1
355 3.8 229 2.87| 2.49 1 3.2 173 -0.39 3.18 0.6 56 3.26 -0.68 24.8 8| 26.6 26.7 -0.1
413 4 232 3.15 2.46 8| 2.4 174 -0.25 2.39 1.6 58 3.40 0.08 24.3 8| 26.1 26.1 0.0]
471 4.3 241 3.76 2.08 5 1.9 195 0.49 1.84 2.4 46 3.27 0.25 23.7 8 25.5 25.5 0.0
529 23.2 7 24.9 25.2 -0.3
587 4.2 260 4.14 0.73 5 2.3 165 -0.60] 2.22 1.9 95 4.73 -1.49 22.6 7 24.3 25 -0.7
645 22.1 7| 23.8 24.8 -1.0
703 3 255 2.90] 0.78 7| 2.4 238 2.04 1.27 0.6 17 0.86 -0.50 21.6 8| 23.3 24.5 -1.2
761 2.8 259 2.75 0.53] 13 1.9 234 1.54 1.12 0.9 25 1.21 -0.58 21.1] 13 22.8 24.1 -1.3
819 2.7 253 2.58 0.79] 14 1.7 189 0.27 1.68 1 64 2.32 -0.89 20.6] 14 22.3 23.8 -1.5
877 2.6 233 2.08 1.56] 14 1.9 196 0.52 1.83 0.7 37 1.55 -0.26 20.3] 14 22.0 23.7 -1.7
935 2 243 1.78] 0.91] 13| 2.6 209 1.26 2.27 -0.6 34 0.52 -1.37 20.3] 13| 22.0 23.4 -1.4
992 1.9 261 1.88| 0.30] 13| 2.6 216 1.53 2.10 -0.7 45 0.35 -1.81 20.2] 13| 21.9 23 -1.1
1050 2.8 253 2.68| 0.82] 12| 2.9 228 2.16 1.94 -0.1 25 0.52 -1.12 19.9] 12 21.6 22.7 -1.1
1108 3.7 256 3.59 0.90] 11 3.4 225 2.40 2.40 0.3 31 1.19 -1.51 19.8] 11 21.5 22.6 -1.1
1166 4 260 3.94 0.69] 11 4 237 3.35 2.18 0| 23 0.58 -1.48 19.4] 11 21.1
1224 4.2 261 4.15 0.66] 13| 5.3 244 4.76 2.32 -1.1 17 -0.62 -1.67 19f 13 20.7
1282 3.9 264 3.88 0.41] 14 6.1 251 5.77 1.99 -2.2 13 -1.89 -1.58 18.6] 14 20.3
1340 3.1 274 3.09 -0.22] 17 4.8 255 4.64 1.24 -1.7 19 -1.54 -1.46 18.6] 17 20.3
1398 2.4 272 2.40 -0.08] 18 4.8 249 4.48 1.72 -2.4 23 -2.08 -1.80 18.9] 18| 20.6
1456 2 257 1.95 0.45] 17 4.7 245 4.26 1.99 -2.7 12 -2.31 -1.54 18.6] 17| 20.3
1514 1.9 227 1.39 1.30] 16 5.6 240 4.85 2.80 -3.7 -13 -3.46 -1.50 18] 16 19.7
1572 2.5 229 1.89] 1.64] 14 5.3 234 4.29 3.12 -2.8 -5 -2.40 -1.48 17.9] 14 19.6
1630 3.5 220 2.25] 2.68] 14 5.7 226 4.10] 3.96 -2.2 -6 -1.85 -1.28 17.9] 14 19.6
1688 4.4 203 1.72 4.05] 14 6.2 210 3.10 5.37 -1.8 -7 -1.38 -1.32 17.7] 14 19.4
1746 5.1 197 1.49 4.88] 15 6.5 210 3.25 5.63 -1.4 -13 -1.76 -0.75 17.4] 15| 19.1
1804 5.6 198 1.73 5.33] 15 6.9 201 2.47 6.44 -1.3 -3 -0.74] -1.12 17.2] 15| 18.9
1862 6.2 197 1.81] 5.93] 14 7.8 199 2.54 7.38 -1.6 -2 -0.73 -1.45 17| 14 18.7
1920 6.6 194 1.60] 6.40] 15| 8.5 196 2.34 8.17 -1.9 -2 -0.75 -1.77 16.6] 15 18.3
1978 6.2 194 1.50] 6.02] 14 9.2 191 1.76 9.03 -3 3 -0.26 -3.02 16.3] 14 18.0]
2036 5.6 194 1.35 5.43] 16 10.4 185 0.91 10.36 -4.8 9 0.45 -4.93 16] 16 17.7
2094 5.3 196 1.46 5.09] 15 11.1 183 0.58 11.08 -5.8 13 0.88 -5.99 15.5] 15| 17.2
Avg Dif -0.8 16 Avg Dif -0.7
Abs AD 1.7 25 Abs AD 0.7
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Grass Valley June 18, 2003 100 m 0103 UTC Audit Results

Grass Valley 6/18/2003 0103 UTC GPS sonde

Sonde data averaged over 100 m Profiler 0000-0200 Sonde - Profiler
Ht ws wd u v # ws wd u \Y Aws Awd Au Av
(m AGL) (ms-1) (deg)
94 2.9 212 1.54 2.46] 18 4 202 1.50 3.71 -1.1 10 0.04 -1.25
196 2.5 194 0.60 2.43] 19 3.9 207 1.77 3.47 -1.4 -13 -1.17 -1.05
297 3.1 189 0.48 3.06] 19 4 209 1.94 3.50 -0.9 -20 -1.45 -0.44
398 2.8 219 1.76 2.18] 14 3.6 201 1.29 3.36 -0.8 18 0.47 -1.18
500 2.2 223 1.50 1.61] 15 2.9 184 0.20 2.89 -0.7 39 1.30 -1.28
601 2.4 157 -0.94 2.21] 13 2.8 166 -0.68 2.72 -0.4 -9 -0.26 -0.51
703 1.9 173 -0.23 1.89] 17 2.5 153 -1.13 2.23 -0.6 20 0.90 -0.34
804 0.8 235 0.66 0.46] 18 1.7 140 -1.09 1.30 -0.9 95 1.75 -0.84
906 1.7 317 1.16 -1.24| 22 0.7 359 0.01 -0.70 1 -42 1.15 -0.54
1007 2.9 304 2.40 -1.62| 24 1.8 328 0.95 -1.53 1.1 -24 1.45 -0.10
1108 3.8 278 3.76 -0.53| 24 2.7 301 2.31 -1.39 1.1 -23 1.45 0.86
1210 4.6 275 4.58 -0.40] 26 4.2 278 4.16 -0.58 0.4 -3 0.42 0.18
1311 4.4 262 4.36 0.61] 25 5.2 262 5.15 0.72 -0.8 0 -0.79 -0.11
1413 3.8 258 3.72 0.79] 24 5.1 255 4.93 1.32 -1.3 3 -1.21 -0.53
1514 2.3 262 2.28 0.32| 26 5.1 252 4.85 1.58 -2.8 10 -2.57 -1.26
1616 2.2 267 2.20 0.12| 26 4.9 252 4.66 1.51 -2.7 15 -2.46 -1.40
1717 2.4 254 2.31 0.66|] 26 4.2 248 3.89 1.57 -1.8 6 -1.59 -0.91
1818 3.7 243 3.30 1.68] 27 5.2 239 4.46 2.68 -1.5 4 -1.16 -1.00
1920 5.1 232 4.02 3.14| 28 7.3 233 5.83 4.39 -2.2 -1 -1.81 -1.25
2021 5.6 227 4.10 3.82| 31 8.6 223 5.87 6.29 -3 4 -1.77 -2.47
2123 4.6 225 3.25 3.25| 31 7.6 215 4.36 6.23 -3 10 -1.11 -2.97
2224 4 225 2.83 2.83] 27 7.2 212 3.82 6.11 -3.2 13 -0.99 -3.28
2325 4 223 2.73 2.93] 27 6.2 210 3.10 5.37 -2.2 13 -0.37 -2.44
2427 5.4 222 3.61 4.01] 26 6.2 210 3.10 5.37 -0.8 12 0.51 -1.36
2528 6.4 217 3.85 511 27 7.1 210 3.55 6.15 -0.7 7 0.30 -1.04
Avg Dif -1.2 10
Abs AD 1.5 17

33




Grass Valley June 18, 2003 100 m 0258 UTC Audit Results

Grass Valley 6/18/2003 0258 UTC GPS sonde

Sonde data averaged over 100 m Profiler 0200-0400 Sonde - Profiler
Ht ws wd u v # ws wd u \ Aws Awd Au Av
(m AGL) (ms-1) (deg)
94 4.4 203 1.72 4.05] 29 4.3 201 1.54 4.01 0.1 2 0.18 0.04
196 3.8 194 0.92 3.69] 38 4.4 201 1.58 4.11 -0.6 -7 -0.66 -0.42
297 3.1 176 -0.22 3.09] 27 3.8 192 0.79 3.72 -0.7 -16 -1.01 -0.62
398 2.9 156 -1.18 2.65] 28 3.7 183 0.19 3.69 -0.8 -27 -1.37 -1.05
500 2.7 129 -2.10 1.70] 40 3.4 157 -1.33 3.13 -0.7 -28 -0.77 -1.43
601 3 98 -2.97 0.42| 44 3.2 125 -2.62 1.84 -0.2 -27 -0.35 -1.42
703 3.6 90 -3.60 0.00] 42 2.9 99 -2.86 0.45 0.7 -9 -0.74 -0.45
804 2 53 -1.60 -1.20] 36 3.2 83 -3.18 -0.39 -1.2 -30 1.58 -0.81
906 1.4 1 -0.02 -1.40| 34 2.3 55 -1.88 -1.32 -0.9 -54 1.86 -0.08
1007 1.4 315 0.99 -0.99] 33 1.7 345 0.44 -1.64 -0.3 -30 0.55 0.65
1108 1.1 291 1.03 -0.39] 34 1.9 304 1.58 -1.06 -0.8 -13 -0.55 0.67
1210 1.7 282 1.66 -0.35| 36 2.3 261 2.27 0.36 -0.6 21 -0.61 -0.71
1311 2.6 261 2.57 0.41| 38 3.6 263 3.57 0.44 -1 -2 -1.01 -0.03
1413 2.9 248 2.69 1.09] 40 4.6 258 4.50 0.96 -1.7 -10 -1.81 0.13
1514 3.3 238 2.80 1.75] 43 4.9 246 4.48 1.99 -1.6 -8 -1.68 -0.24
1616 2.8 221 1.84 2.11] 43 5 243 4.46 2.27 -2.2 -22 -2.62 -0.16
1717 2.4 214 1.34 1.99] 43 4.2 237 3.52 2.29 -1.8 -23 -2.18 -0.30
1818 3.2 226 2.30 2.22] 39 3.7 225 2.62 2.62 -0.5 1 -0.31 -0.39
1920 3 228 2.23 2.01] 36 3.7 234 2.99 2.17 -0.7 -6 -0.76 -0.17
2021 3.8 225 2.69 2.69] 35 4 235 3.28 2.29 -0.2 -10 -0.59 0.39
2123 3.6 218 2.22 2.84] 34 5.4 227 3.95 3.68 -1.8 -9 -1.73 -0.85
2224 3.7 213 2.02 3.10| 36 4.4 218 2.71 3.47 -0.7 -5 -0.69 -0.36
2325 4.7 218 2.89 3.70] 38 4.3 214 2.40 3.56 0.4 4 0.49 0.14
2427 5.5 222 3.68 4.09] 43 5.3 220 3.41 4.06 0.2 2 0.27 0.03
2528 5.8 216 3.41 4.69] 43 6.2 218 3.82 4.89 -0.4 -2 -0.41 -0.19
Avg Dif -0.7 -8
Abs AD 0.8 15
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Grass Valley June 18, 2003 100 m 1544 UTC Audit Results

Grass Valley 6/18/2003 1544 UTC GPS sonde

Sonde data averaged over 100 m Profiler 1500-1600 Sonde - Profiler
Ht ws wd u \Y # ws wd u \Y Aws Awd Au Av
(m AGL) (ms-1) (deg)

94 4.3 189 0.67 4.25| 12 6.6 174 -0.69 6.56 -2.3 15 1.36 -2.32
196 6.6 172 -0.92 6.54] 10 7.5 167 -1.69 7.31 -0.9 5 0.77 -0.77
297 8.6 179 -0.15 8.60] 10 9.1 174 -0.95 9.05 -0.5 5 0.80 -0.45
398 8.8 167 -1.98 8.57| 13 8.4 171 -1.31 8.30 0.4 -4 -0.67 0.28
500 9.9 162 -3.06 9.42| 15 10.3 172 -1.43 10.20 -0.4 -10 -1.63 -0.78
601 9.2 156 -3.74 8.40| 18 10.5 163 -3.07 10.04 -1.3 -7 -0.67 -1.64
703 8.9 155 -3.76 8.07| 17 11 155 -4.65 9.97 -2.1 0 0.89 -1.90
804 9.1 161 -2.96 8.60| 17 11 160 -3.76 10.34 -1.9 1 0.80 -1.73
906 9.6 167 -2.16 9.35| 17 10.7 161 -3.48 10.12 -1.1 6 1.32 -0.76

1007 9.5 164 -2.62 9.13| 19 11.1 159 -3.98 10.36 -1.6 5 1.36 -1.23
1108 9.5 157 -3.71 8.74| 23 10.3 160 -3.52 9.68 -0.8 -3 -0.19 -0.93
1210 8.6 155 -3.63 7.79] 22 10.1 164 -2.78 9.71 -1.5 -9 -0.85 -1.91
1311 7 162 -2.16 6.66] 20 8.5 164 -2.34 8.17 -1.5 -2 0.18 -1.51
1413 6.9 171 -1.08 6.82] 18 8.4 168 -1.75 8.22 -1.5 3 0.67 -1.40
1514 7.7 178 -0.27 7.70] 20 9.1 180 0.00 9.10 -1.4 -2 -0.27 -1.40
1616 8.5 181 0.15 8.50] 21 10.8 181 0.19 10.80 -2.3 0 -0.04 -2.30
1717 10.2 180 0.00 10.20] 20 12.7 175 -1.11 12.65 -2.5 5 1.11 -2.45
1818 10.6 179 -0.18 10.60] 20 13.8 173 -1.68 13.70 -3.2 6 1.50 -3.10
1920 9.9 178 -0.35 9.89] 21 12.2 183 0.64 12.18 -2.3 -5 -0.98 -2.29
2021 10.4 178 -0.36 10.39] 19 12.5 187 1.52 12.41 -2.1 -9 -1.89 -2.01
2123 11.9 180 0.00 11.90] 14 12.9 185 1.12 12.85 -1 -5 -1.12 -0.95
2224 13.2 181 0.23 13.20| 18 13.5 186 1.41 13.43 -0.3 -5 -1.18 -0.23
2325 13 181 0.23 13.00] 19 15.5 188 2.16 15.35 -2.5 -7 -1.93 -2.35
2427 12.4 182 0.43 12.39] 18 17.2 185 1.50 17.13 -4.8 -3 -1.07 -4.74
2528 12.3 181 0.21 12.30] 19 18.6 179 -0.32 18.60 -6.3 2 0.54 -6.30
2630 12.3 182 0.43 12.29] 19 16.5 182 0.58 16.49 -4.2 0 -0.15 -4.20
2731 11.2 185 0.98 11.16| 17 15.1 186 1.58 15.02 -3.9 -1 -0.60 -3.86
2833 10.9 190 1.89 10.73| 18 15.3 187 1.86 15.19 -4.4 3 0.03 -4.45
2934 11.2 195 2.90 10.82] 19 15.3 188 2.13 15.15 -4.1 7 0.77 -4.33
3035 12.1 200 4.14 11.37] 19 15.7 190 2.73 15.46 -3.6 10 1.41 -4.09
3137 12.9 203 5.04 11.87| 19 16 191 3.05 15.71 -3.1 12 1.99 -3.83
Avg Dif -2.2 0
Abs AD 2.3 7
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Grass Valley June 18, 2003 60 m 0103 UTC Audit Results

Grass Valley 6/18/2003 0103 UTC GPS sonde

Sonde data averaged over 60 m Profiler 0000-0200 Sonde - Profiler Sonde Sonde RASS Sonde -
Ht ws wd u v # ws wd u v Aws Awd Au Av temp # Tv Tv RASS
(mAGL)  (ms-1) (deg) (deg C) (deg C) ATv
123 2.6 221 1.71 1.96 9 4.3 205 1.82 3.90 -1.7 16 -0.11 -1.93 29.1 9 30.7 30.2 0.5
181 2.3 202] 0.86 2.13] 12| 3.4 196 0.94 3.27 -1.1 6 -0.08 -1.14 28.4] 12 30.0 29.5 0.5
239 3 184 0.21 299 14 3.4] 196 0.94 3.27 -0.4 -12 -0.73 -0.28 27.8] 14 29.4 28.9 0.5
297 3.1 189 0.48 3.06] 11 3.5 216 2.06 2.83 -0.4 -27 -1.57 0.23] 27.2) 11 28.8 28.4 0.4
355 3.1 205 1.31 2.81 9 3 208 1.41 2.65 0.1 -3 -0.10] 0.16 26.7 9 28.3 28 0.3
413] 2.7 225 1.91 1.91 9 2.7 192 0.56 2.64 0 33 1.35 -0.73 26 9 27.6 27.4 0.2
471 2.5 232 1.97 1.54 9 2.7 197 0.79 2.58 -0.2 35 1.18 -1.04 25.5 9 27.1 26.8 0.3
529 1.9 208 0.89 1.68 8| 2.6 189 0.41 2.57 -0.7 19 0.49 -0.89 24.9 8| 26.5 26.5 0.0
587 2.3 160 -0.79 2.16 9| 3 182 0.10 3.00 -0.7 -22 -0.89 -0.84 24.4 9| 26.0 26 0.0
645 2.5 154 -1.10 2.25 7 2.9 180 0.00 2.90 -0.4 -26 -1.10]| -0.65 24 7 25.6 25.6 0.0
703 2 175 -0.17 1.99] 10| 2.7 173 -0.33 2.68 -0.7 2 0.15 -0.69 23.5] 10 25.1 25.1 0.0
761 1.2 196 0.33 1.15 9| 2.3 165 -0.60 2.22 -1.1 31 0.93 -1.07 22.8 9| 24.3 24.5 -0.2
819 0.8 247 0.74 0.31] 12| 1.7 158 -0.64 1.58 -0.9 89 1.37 -1.26 22.3] 12| 23.8 24.1 -0.3
877 1.1 309 0.85 -0.69] 13 1 149 -0.52 0.86 0.1 160 1.37 -1.55 21.8] 13 23.3 23.6 -0.3
935 2.3 321 1.45 -1.79] 13 0.8 2 -0.03 -0.80] 1.5 -41 1.48 -0.99 21.6] 13 23.1 23.4 -0.3
992 2.9 310 2.22 -1.86] 14 1.3 335 0.55 -1.18 1.6 -25 1.67 -0.69 22| 14 23.5 23.4 0.1
1050 3 292 2.78 -1.12] 14 1.9 314 1.37 -1.32 1.1 -22 1.41 0.20] 21.8] 14 23.3 23.3 0.0
1108 3.7 278 3.66 -0.51] 15 2.3 302 1.95 -1.22 1.4 -24 1.71 0.70] 21.4] 15| 22.9 23.1 -0.2
1166 4.6 276 4.57 -0.48] 16 2.9 290 2.73 -0.99 1.7 -14] 1.85 0.51 21.3] 16 22.8 23.1 -0.3
1224 4.5 275 4.48 -0.39] 16 3.4 282 3.33 -0.71 1.1 -7 1.16 0.31 21.2] 16 22.7
1282 4.3 266 4.29 0.30] 15| 4.5 260 4.43 0.78 -0.2 6 -0.14 -0.48 20.8] 15| 22.3
1340 4.4 259 4.32 0.84] 14 5.1 254 4.90 1.41 -0.7 5 -0.58 -0.57 20.4] 14 21.9
1398 4 258 3.91 0.83] 15| 5.6 256 5.43 1.35 -1.6 2 -1.52 -0.52 19.9] 15 21.4
1456 3.1 259 3.04 0.59] 14 5 256 4.85 1.21 -1.9 3 -1.81 -0.62 19.4] 14 20.9
1514 2.2 262 2.18 0.31] 16 4.3 247 3.96 1.68 -2.1 15 -1.78 -1.37 19.1] 16 20.6
1572 2 268 2.00 0.07] 16 3.9 247 3.59 1.52 -1.9 21 -1.59 -1.45 18.8] 16 20.3
1630 2.3 266 2.29 0.16] 16| 4.1 244 3.69 1.80] -1.8 22 -1.39 -1.64 18.3] 16 19.8
1688 2.4 258 2.35 0.50] 16 3.8 247 3.50 1.48 -1.4 11 -1.15 -0.99 17.8] 16 19.3
1746 2.6 250 2.44 0.89] 15 4.1 250 3.85 1.40 -1.5 0| -1.41 -0.51 17.5] 15| 19.0
1804 3.5 243 3.12 1.59] 16 4.6 245 4.17 1.94] -1.1 -2 -1.05 -0.36 17.1] 16 18.6
1862 4.3 241 3.76 2.08] 17 5.8 238 4.92 3.07 -1.5 3 -1.16 -0.99 16.6] 17 18.1
1920 5.1 232 4.02 3.14] 17| 6.8 234 5.50 4.00] -1.7 -2 -1.48 -0.86 16.3] 17 17.8
1978 5.7 227 4.17 3.89] 19| 7.6 232 5.99 4.68 -1.9 -5 -1.82 -0.79 16] 19 17.5
Avg Dif -0.6 11 Avg Dif 0.1
Abs AD 1.1 22 Abs AD 0.2
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Grass Valley June 18, 2003 60 m 0258 UT C Audit Results

Grass Valley 6/18/2003 0258 UTC GPS sonde

Sonde data averaged over 60 m Profiler 0200-0400 Sonde - Profiler Sonde Sonde RASS  Sonde -
Ht ws wd u \ # ws wd u \ Aws Awd Au Av temp # Tv Tv RASS
(mAGL)  (ms-1) (deg) (deg C) (deg C) ATv
123 4.1 200 1.40 3.85| 15 4.5 212 2.38 3.82 -0.4 -12 -0.98 0.04] 27.1] 24 28.8 27.7 1.1
181 3.9 195 1.01 3.77] 23| 4.8 208 2.25 4.24] -0.9 -13 -1.24 -0.47 26.7) 23| 28.3 27.5 0.8
239 3.4] 188 0.47 3.37] 24 4.5 204 1.83 4.11 -1.1 -16 -1.36 -0.74 26.2] 24 27.8 27.3 0.5
297 3.1 174 -0.32 3.08] 13| 4.2 202] 1.57 3.89 -1.1 -28 -1.90] -0.81 25.8] 19 27.4 27 0.4
355 3 162 -0.93 2.85] 10| 3.5 186 0.37 3.48 -0.5 -24 -1.29 -0.63 25.4] 18 27.0 27 0.0
413] 2.9 156 -1.18 2.65] 24 3.4 169 -0.65 3.34 -0.5 -13 -0.53 -0.69 24.9] 24 26.5 26.8 -0.3
471 2.7 140 -1.74 2.07] 24 3.3 166 -0.80 3.20 -0.6 -26 -0.94] -1.13 24.4] 24 26.0 26.5 -0.5
529 2.8 117 -2.49 1.27] 24 3.2 160 -1.09 3.01 -0.4 -43 -1.40 -1.74 24.3] 24 25.9 26.4 -0.5
587 2.8 101 -2.75 0.53] 26 3.2 139 -2.10 2.42 -0.4 -38 -0.65 -1.88 24| 26 25.6 25.9 -0.3
645 3.6 90 -3.60 0.00] 26 2.8 124 -2.32 1.57 0.8 -34 -1.28 -1.57 23.7| 26| 25.3 25.4 -0.1
703 3.7 91 -3.70 0.06] 26 2.6 103 -2.53 0.58 1.1 -12 -1.17 -0.52 23.5] 26 25.1 25.5 -0.4
761 2.6 78 -2.54 -0.54] 23 3.1 95 -3.09 0.27 -0.5 -17 0.55 -0.81 23.4] 23 25.0
819 1.9 43 -1.30 -1.39] 24 3.1 86 -3.09 -0.22 -1.2 -43 1.80 -1.17 23.4] 24 25.0
877 1.5 15 -0.39 -1.45| 21 2.8 75 -2.70 -0.72 -1.3 -60] 2.32 -0.72 23.3] 21 24.9
935 1.3 344 0.36 -1.25| 22 2.2 46 -1.58 -1.53 -0.9 -62 1.94 0.28 23| 22 24.6
992 1.5 319 0.98 -1.13] 20 1.8 13 -0.40 -1.75 -0.3 -54 1.39 0.62] 22.7] 20| 24.3
1050 1.1 300 0.95 -0.55] 19 1.3 332 0.61 -1.15 -0.2 -32 0.34 0.60| 22.5] 19| 24.1
1108 1.1 291 1.03 -0.39] 20 1.3 281 1.28 -0.25 -0.2 10 -0.25 -0.15 22.2] 20| 23.8
1166 1.3 290 1.22 -0.44] 21 2.3 262 2.28 0.32 -1 28 -1.06 -0.76 21.8] 21 23.4
1224 1.8 279 1.78 -0.28] 22 3.8 256 3.69 0.92 -2 23 -1.91 -1.20 21.4] 22 23.0
1282 2.5 265 2.49 0.22] 22 3.4 260 3.35 0.59 -0.9 5 -0.86 -0.37 21| 22 22.6
1340 2.7 258 2.64 0.56] 23 3.1 263| 3.08 0.38 -0.4 -5 -0.44] 0.18 20.7] 23 22.3
1398 2.9 251 2.74 0.94] 24 4.2 260 4.14 0.73 -1.3 -9 -1.39 0.21 20.4] 24 22.0
1456 3.1 243 2.76 1.41] 25 4.1 257 3.99 0.92 -1 -14 -1.23 0.49] 19.9] 25 21.5
1514 3.3 238 2.80 1.75] 26 4.7 251 4.44 1.53 -1.4 -13 -1.65 0.22] 19.2] 26 20.8
1572 3.1 227 2.27 211 26 4.4 244 3.95 1.93 -1.3 -17 -1.69 0.19] 18.6] 26 20.2
1630 2.6 220 1.67 1.99] 26 4.7 245 4.26 1.99 -2.1 -25 -2.59 0.01] 18.1] 26 19.7
1688 2.3 212 1.22 1.95| 26 3.9 237 3.27 2.12 -1.6 -25 -2.05 -0.17 17.7] 26 19.3
Avg Dif -0.8 -19 Avg Dif 0.1
Abs AD 0.9 25 Abs AD 0.4
Grass Valley June 18, 2003 60 m 1544 UTC Audit Results
Grass Valley 6/18/2003 1544 UTC GPS sonde
Sonde data averaged over 60 m Profiler 1500-1600 Sonde - Profiler Sonde Sonde RASS  Sonde -
Ht ws wd u v # ws wd u v Aws Awd Au Av temp # Tv Tv RASS
(mAGL)  (ms-1) (deg) (deg C) (deg C) ATv
123 4.9 177 -0.26 4.89 6| 4.7 164 -1.30 4.52 0.2 13 1.04] 0.38 20.5 6| 22.4 22.5 -0.1
181 6.2 170 -1.08 6.11 5| 6.1 165 -1.58 5.89 0.1 5 0.50 0.21 20.4 5| 22.3 21.9 0.4]
239 7.8 176 -0.54] 7.78 7 7.6 164 -2.09 7.31 0.2 12 1.55 0.48 20 7 21.9 21.2 0.7
297 8.7 179 -0.15] 8.70 6 8.5 170 -1.48 8.37 0.2 9 1.32 0.33 19.5 6 21.4 20.5 0.9
355 8.7 173 -1.06] 8.64 7 9.4 168 -1.95] 9.19 -0.7 5 0.89 -0.56 19.1 7 21.0 20 1.0
413 8.8 164 -2.43] 8.46 8 10.2 168 -2.12 9.98 -1.4 -4 -0.30] -1.52 18.6 8 20.5 19.7 0.8
471 9.5 162 -2.94 9.04 7| 10.7 166 -2.59 10.38 -1.2 -4 -0.35 -1.35 18 7| 19.9 19.4 0.5
529 10.1 161 -3.29 9.55| 12| 10.9 163 -3.19 10.42 -0.8 -2 -0.10 -0.87 17.6] 12 19.5 19.5 0.0
587 9.3 157 -3.63 8.56 9| 10.4] 161 -3.39 9.83 -1.1 -4 -0.25 -1.27 17.6 9| 19.5 19.7 -0.2
645 8.8 154 -3.86) 7.91] 11 10.8 159 -3.87 10.08 -2 -5 0.01 -2.17 17.8] 11 19.7 19.9 -0.2
703 8.9 155 -3.76] 8.07] 10 10.9 158 -4.08 10.11 -2 -3 0.32 -2.04 19| 10 20.9 20.3 0.6
761 8.8 158 -3.30] 8.16] 10 10.7 158 -4.01 9.92 -1.9 0 0.71 -1.76 19.7] 10| 21.6
819 9.2 162 -2.84] 8.75] 10 10.8 154 -4.73 9.71 -1.6 8 1.89 -0.96 19.7] 10| 21.6
877 9.6 166 -2.32 9.31] 11 11.2 159 -4.01 10.46 -1.6 7 1.69 -1.14 19.6] 11 21.5
935 9.6 167 -2.16 9.35] 11 11.9 160 -4.07 11.18 -2.3 7 1.91 -1.83 19.5| 11 21.4
992 9.5 165 -2.46 9.18] 12| 11.6 160 -3.97 10.90 -2.1 5 1.51 -1.72 19| 12 20.9
1050 9.4 160 -3.21] 8.83] 13 10.9 164 -3.00] 10.48 -1.5 -4 -0.21 -1.64 18.6] 13| 20.5
1108 9.6 157 -3.75] 8.84] 13 11.3 163 -3.30] 10.81 -1.7 -6 -0.45 -1.97 18.5] 13| 20.4
1166 9.1 155 -3.85] 8.25] 13 11.5 159 -4.12 10.74 -2.4 -4 0.28 -2.49 18.3] 13| 20.2
1224 8.4 155 -3.55] 7.61] 13 10.9 154 -4.78 9.80 -2.5 1 1.23 -2.19 18] 13 19.9
Avg Dif -1.3 2 Avg Dif 0.4
Abs AD 1.4 5 Abs AD 0.5
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Incline Village Mini-Sodar Audit
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Incline Village June 10, 2003 15 m 1256 PST Audit Results

Incline Village 6/10/2003 1256 PST GPS Sonde

GPS Sonde Sodar data
1256 PST 1250-1300 PST Sonde-10 min sodar
Ht AGL WS WD u \Y WS WD u \Y AWS AWD Au Av

120 5.3 223 3.61 3.88] 2 6.56 203 2.56 6.04 -1.26 20 1.05 -2.16
115 5.3 223 3.61 3.88] 1 5.94 204 2.42 5.43 -0.64 19 1.20 -1.55
110 5.3 223 3.61 3.88] 1 6.08 203 2.38 5.60 -0.78 20 1.24 -1.72
105 5.3 224 3.68 3.81 2 5.93 203 2.32 5.46 -0.63 21 1.36 -1.65
100 5.2 224 3.61 3.74] 2 6.06 202 2.27 5.62 -0.86 22 1.34 -1.88
95 5.2 225 3.68 3.68] 1 6.35 199 2.07 6.00 -1.15 26 1.61 -2.33
90 5.2 226 3.74 3.61] 1 6.21 207 2.82 5.53 -1.01 19 0.92 -1.92
85 5.1 226 3.67 3.54] 2 6 210 3.00 5.20 -0.9 16 0.67 -1.65
80 5 227 3.66 341 2 5.64 211 2.90 4.83 -0.64 16 0.75 -1.42
75 4.9 228 3.64 3.28] 1 5.44 209 2.64 4.76 -0.54 19 1.00 -1.48
70 4.8 228 3.57 3.21] 2 5.3 209 2.57 4.64 -0.5 19 1.00 -1.42

65 0
60 4.5 229 3.40 2.95] 2 4.91 207 2.23 4.37 -0.41 22 1.17 -1.42
55 4.3 230 3.29 2.76] 2 4.34 208 2.04 3.83 -0.04 22 1.26 -1.07

50 0
45 3.7 232 2.92 228 5 4.13 214 2.31 3.42 -0.43 18 0.61 -1.15
40 3.2 235 2.62 1.84] 1 4.08 218 2.51 3.22 -0.88 17 0.11 -1.38
35 3 235 2.46 1.72] 1 4.04 221 2.65 3.05 -1.04 14 -0.19 -1.33
30 2.8 236 2.32 157] 1 3.46 218 2.13 2.73 -0.66 18 0.19 -1.16
25 2.5 237 2.10 1.36] 2 3.46 220 2.22 2.65 -0.96 17 -0.13 -1.29
20 2.2 238 1.87 1.17] 1 3.3 224 2.29 2.37 -1.1 14 -0.43 -1.21
15 2 238 1.70 1.06] 1 3.33 232 2.62 2.05 -1.33 6 -0.93 -0.99
10 1.7 239 1.46 0.88] 2 3.09 231 2.40 1.94 -1.39 8 -0.94 -1.07
5 14 239 1.20 0.72] 1 3.11 239 2.67 1.60 -1.71 0 -1.47 -0.88

Avg Dif -0.9 17
Abs AD 0.9 17
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Incline Village June 10, 2003 15 m 1000 PST Audit Results

6/10/2003 1000-1050 PST Tethersonde

T-sonde 1000-1010

Sodar 1000-1010

Sonde - Sodar

Ht AGL WS WD u v # WS WD u v WS dif | WD dif
110 2.74 207 1.24 2.44
105 3.7 216 2.17 2.99| 44 3.26 209 1.58 2.85 0.44 7
100 3.37 214 1.88 2.79
T-sonde 1009-1019 Sodar 1010-1020
90 4.0 211 2.06 2.99| 19 4.15 220 2.67 3.18 -0.15 -9
85 3.69 222 2.47 2.74
80 4.4 213 2.40 3.69| 24 3.44 227 2.52 2.35 0.96 -14
Avg Dif 0.4 -12
Abs AD 0.6
T-sonde 1036-1040 Sodar 1030-1040
55 4.7 221 3.06 3.56| 18 3.62 228 2.69 2.42 1.1 -7
50 4.9 234 3.96 2.88| 34 3.88 231 3.02 2.44 1.0 3
45 4.2 244 3.77 1.84| 28 2.87 226 2.06 1.99 1.3 18
40 4.1 231 3.18 2.59| 36 3.29 230 2.52 2.11 0.8 1
35 3.7 177 -0.17 3.70] 46 3.34 227 2.44 2.28 0.4 -50
Avg Dif 0.9 -5
Abs AD 0.9
T-sonde 1040-1045 Sodar 1040-1050
30 2.0 179 -0.03 2.00] 33 2.68 206 1.17 2.41 -0.7 -27
25 3.0 218 1.84 2.37| 37 2.83 201 1.01 2.64 0.2 17
20 3.2 248 2.96 1.22| 44 2.82 204 1.15 2.58 0.4 44
15 4.4 243 3.93 1.97| 28 2.46 201 0.88 2.30 1.9 42
10 3.4 236 2.83 1.89] 30 2.65 207 1.20 2.36 0.8 29
5 2.9 224 2.03 2.08| 27 2.7 205 1.14 2.45 0.2 19
Avg Dif 0.5 26
Abs AD 0.7
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Incline Village June 16, 2003 15 m 0930 PST Audit Results

6/16/2003 0930-1000 PST Tethersonde

T-sonde 0932-0934 Sodar 0930-0940
Ht AGL WS WD u % # WS WD u v WS dif | WD dif
120 6.26 57
115 5.9 43 -4.01 -4.33| 10 6.11 54 -4.94 -3.59 -0.2 -11
110 3.99 50
105 3.83 50
100 2.69 55
95 6.5 36 -3.82 -5.26] 3 2.98 46 -2.14 -2.07 3.52 -10
90 2.16 47
|Avg Dif 1.8 -11
Abs AD 1.8
T-sonde 0939-0946 Sodar 0940-0950
25 1.66 319
20 2.18 278 2.16 -0.30| 50 1.48 312 1.10 -0.99 0.7 -34
15 1.36 290
T-sonde 0950-0955 Sodar 0950-1000
30 0.99 333
25 3.58 340 1.22 -3.36| 34 1.30 354 0.14 -1.29 2.28 -14
20 1.12 349

42




S. Lake Tahoe Airport Radar Wind Profiler with RASS Audit

43



S. Lake Tahoe Airport June 12, 2003 100 m 2315 UTC Audit Results

South Lake Tahoe Airport 6/12/2003 2315 UTC GPS sonde

Sonde data averaged over 100 m Profiler 2300-2400 Sonde - Profiler
Ht ws wd u v # ws wd u \ Aws Awd Au Av
(m AGL) (ms-1) (deg)
213 6.4 238 5.43 3.39] 15 6 243 5.35 2.72 0.4 -5 0.08 0.67
309 7.5 228 5.57 5.02| 11 5.7 240 4.94 2.85 1.8 -12 0.64 2.17
405 8 233 6.39 481 11 5.9 239 5.06 3.04 2.1 -6 1.33 1.78
502 7.1 231 5.52 4471 16 5.8 231 4.51 3.65 1.3 0 1.01 0.82
598 7.1 235 5.82 4.07| 22 5.6 234 4.53 3.29 1.5 1 1.29 0.78
694 7.8 238 6.61 4.13|] 13 5.8 234 4.69 3.41 2 4 1.92 0.72
790 7.8 239 6.69 4.02| 17 5.6 232 4.41 3.45 2.2 7 2.27 0.57
887 6.9 233 5.51 4.15| 15 6.6 222 4.42 4.90 0.3 11 1.09 -0.75
983 6.3 232 4.96 3.88] 11 5.7 216 3.35 4.61 0.6 16 1.61 -0.73
1079 5.2 239 4.46 2.68] 12 5.8 214 3.24 4.81 -0.6 25 1.21 -2.13
1175 4.5 238 3.82 2.38] 19 5.8 214 3.24 4.81 -1.3 24 0.57 -2.42
1271 4.1 231 3.19 2.58] 14 5.8 213 3.16 4.86 -1.7 18 0.03 -2.28
1368 4.5 226 3.24 3.13| 21 6.2 219 3.90 4.82 -1.7 7 -0.66 -1.69
1464 6.9 209 3.35 6.03] 43 6.4 216 3.76 5.18 0.5 -7 -0.42 0.86
1560 4.6 238 3.90 2.44] 38 6.1 212 3.23 5.17 -1.5 26 0.67 -2.74
1656 4.7 238 3.99 2.49] 31 5.8 219 3.65 4.51 -1.1 19 0.34 -2.02
1753 5.4 233 4.31 3.25| 26 4 214 2.24 3.32 1.4 19 2.08 -0.07
1849 5.7 232 4.49 3.51| 23 3.5 216 2.06 2.83 2.2 16 2.43 0.68
1945 6 236 4.97 3.36] 21 3.3 224 2.29 2.37 2.7 12 2.68 0.98
2041 5.8 233 4.63 3.49] 20 4.2 234 3.40 2.47 1.6 -1 1.23 1.02
Avg Dif 0.6 9
Abs AD 1.4 12
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S. Lake Tahoe Airport June 13, 2003 100 m 0231 UTC Audit Results

South Lake Tahoe Airport 6/13/2003 0231 UTC GPS sonde

Sonde data averaged over 100 m Profiler 0200-0300 Sonde - Profiler
Ht ws wd u v # ws wd u \ Aws Awd Au Av
(m AGL) (ms-1) (deg)
213 5.1 209 2.47 4.46] 15 5.7 190 0.99 5.61 -0.6 19 1.48 -1.15
309 5.1 212 2.70 4.33] 12 5.1 199 1.66 4.82 0 13 1.04 -0.50
405 5.7 226 4.10 3.96] 13 4.7 207 2.13 4.19 1 19 1.97 -0.23
502 4.8 225 3.39 3.39] 20 4.9 213 2.67 4.11 -0.1 12 0.73 -0.72
598 5.7 223 3.89 417 21 4.8 218 2.96 3.78 0.9 5 0.93 0.39
694 6.7 230 5.13 4.31] 33 4.7 221 3.08 3.55 2 9 2.05 0.76
790 8.6 225 6.08 6.08] 43 5.0 219 3.15 3.89 3.6 6 2.93 2.20
887 9.6 227 7.02 6.55] 24 5.5 217 3.31 4.39 4.1 10 3.71 2.15
983 8.1 239 6.94 4.17| 18 6.4 220 4.11 4.90 1.7 19 2.83 -0.73
1079 6.9 256 6.70 1.67] 17 6.5 222 4.35 4.83 0.4 34 2.35 -3.16
1175 6 269 6.00 0.10] 24 5.8 235 4.75 3.33 0.2 34 1.25 -3.22
1271 5.3 274 5.29 -0.37| 22 5.4 241 4.72 2.62 -0.1 33 0.56 -2.99
1368 4.3 278 4.26 -0.60] 23 4.2 245 3.81 1.77 0.1 33 0.45 -2.37
1464 4.5 281 4.42 -0.86] 23 4.2 251 3.97 1.37 0.3 30 0.45 -2.23
1560 4.4 280 4.33 -0.76] 22 3.6 249 3.36 1.29 0.8 31 0.97 -2.05
1656 4.7 280 4.63 -0.82| 19 3.6 244 3.24 1.58 1.1 36 1.39 -2.39
1753 4.8 266 4.79 0.33] 18 3.2 244 2.88 1.40 1.6 22 1.91 -1.07
1849 5.2 232 4.10 3.20] 78 1.5 253 1.43 0.44 3.7 -21 2.66 2.76
1945 4.7 219 2.96 3.65] 39 1.3 287 1.24 -0.38 3.4 -68 1.71 4.03
2041 4.3 206 1.88 3.86] 30 2.6 242 2.30 1.22 1.7 -36 -0.41 2.64
Avg Dif 1.3 15
Abs AD 1.4 25
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S. Lake TahoeAirport June 12, 2003 60 m 2316 UTC Audit Results

South Lake Tahoe Airport 6/12/2003 2315 UTC GPS sonde

Sonde data averaged over 60 m Profiler 2300-2400 Sonde - Profiler Sonde Sonde RASS Sonde -
Ht ws wd u \ # ws wd u v Aws Awd Au Av temp # Tv Tv RASS
(mAGL)  (ms-1) (deg) (deg C) (deg C) ATv
275 7.1 229 5.36) 4.66 7| 5.5 252 5.23 1.70 1.6 -23 0.13 2.96) 15.3 7| 16.3 13.8 1.5
330 7.7 228 5.72 5.15 7 5.8 243] 5.17 2.63 1.9 -15 0.55 2.52 14.8 7 15.8 14 1.8
385 8.1 233 6.47 4.87 7 6 241 5.25 2.91 2.1 -8 1.22 1.97 14.2 7 15.2 13.7 1.5
440 7.9 234 6.39 4.64 7 6 238 5.09 3.18 1.9 -4 1.30 1.46 13.6 7 14.6
495 7.3 232 5.75] 4.49 8| 6.5 249 6.07 2.33 0.8 -17 -0.32 2.16] 13.1 8| 14.1
550 6.9 232 5.44] 4.25] 16 6.4] 246 5.85 2.60 0.5 -14 -0.41 1.64] 12.6] 16 13.6
605 7.1 236 5.89] 3.97] 11 6.7 238 5.68 3.55 0.4] -2 0.20 0.42 12.1] 11 13.1
660 7.6 238 6.45] 4.03 9| 7 233 5.59 4.21 0.6 5 0.85 -0.19 11.2 9| 12.2
715 7.9 238 6.70 4.19 8 6.6 229 4.98 4.33 1.3 9 1.72 -0.14 10.7 8 11.7
770 7.8 239 6.69 4.02] 10 5.6 218 3.45 4.41 2.2 21 3.24 -0.40 10.3] 10| 11.3
825 7.6 237 6.37 4.14] 11 5.8 220 3.73 4.44 1.8 17 2.65 -0.30 9.6] 11 10.6
880 6.9 233 5.51] 4.15 9| 5.8 220 3.73 4.44 1.1 13 1.78 -0.29 9.1 9| 10.1
935 6.5 230 4.98 4.18 8| 5.9 218 3.63 4.65 0.6 12 1.35 -0.47 8.5 8| 9.5
990 6.2 233 4.95 3.73 7| 5.8 217 3.49 4.63 0.4] 16 1.46 -0.90 8 7| 9.0|
1045 5.7 237 4.78 3.10 7 5.9 217 3.55 4.71 -0.2 20 1.23 -1.61 7.5 7 8.5
1100 5 239 4.29 2.58 8 5.9 214 3.30 4.89 -0.9 25 0.99 -2.32 7.1 8 8.1
1155 4.6 238 3.90 2.44] 12 5.9 214 3.30 4.89 -1.3 24 0.60 -2.45 6.6] 12 7.6
1210 4.4 236 3.65 2.46] 11 6.5 217 3.91 5.19 -2.1 19 -0.26 -2.73 6] 11 7.0|
1265 4.2 232 3.31 2.59 8| 6.5 215 3.73 5.32 -2.3 17 -0.42 -2.74 5.5 8| 6.5
1320 4 226 2.88| 2.78 9| 6.5 212 3.44 5.51 -2.5 14 -0.57 -2.73 4.9 9| 5.9
1375 4.4 227 3.22 3.00] 13 6.7 211] 3.45 5.74 -2.3 16 -0.23 -2.74 4.4] 13 5.4
1430 6.3 215 3.61 5.16] 23 6.6 216 3.88 5.34 -0.3 -1 -0.27 -0.18 3.9] 23 4.9
1485 7 207 3.18 6.24] 29 6.5 218 4.00 5.12 0.5 -11 -0.82 1.11 4] 29 5.0
1539 4.5 238 3.82 2.38] 23| 5.8 210 2.90 5.02 -1.3 28 0.92 -2.64 4.3] 23| 5.3
1594 4.6 238 3.90 2.44] 23| 5.8 215 3.33 4.75 -1.2 23 0.57 -2.31 3.9 23 4.9
1649 4.7 239 4.03 2.42] 19| 6.1 215 3.50 5.00 -1.4 24 0.53 -2.58 3.5 19 4.5
Avg Dif 0.1 8 Avg Dif 1.6
Abs AD 1.3 15 Abs AD 1.6
S. Lake Tahoe Airport June 13, 2003 60 m 0231 UTC Audit Results
South Lake Tahoe Airport 6/13/2003 0231 UTC GPS sonde
Sonde data averaged over 60 m Profiler 0200-0300 Sonde - Profiler Sonde Sonde RASS Sonde -
Ht ws wd u \ # ws wd u \ Aws Awd Au Av temp # Tv Tv RASS
(mAGL)  (ms-1) (deg) (deg C) (deg C) ATv
330 5.1 213 2.78 4.28 7 5.5 203 2.15 5.06 -0.4 10 0.63 -0.79 11.6 7 12.9 12.8 0.1
385 5.9 224 4.10 4.24 7 5.3 207 2.41 4.72 0.6 17 1.69 -0.48 11.0 7 12.3 12.1 0.2
440 5.4] 228 4.01 3.61] 10| 4.8 212 2.54 4.07 0.6 16 1.47 -0.46 10.6] 10 11.8 11.8 0.0]
495 4.7 226 3.38 3.26] 12| 5.1 212 2.70 4.33 -0.4 14 0.68 -1.06 10.1] 12 11.3 11.4 -0.1
550 5.1 221 3.35 3.85] 10| 5.0 211 2.58 4.29 0.1 10 0.77 -0.44 9.5 10 10.7 10.4 0.3
605 5.7 223 3.89 4.17] 13 4.9 217 2.95 3.91 0.8 6 0.94 0.26 9.0 13 10.2 10.1 0.1
660 6.4 227 4.68 4.36] 18 5.3 217 3.19 4.23 1.1 10 1.49 0.13 8.6] 18 9.8 9.7 0.1
715 6.9 231 5.36 4.34] 21 5.3 218 3.26 4.18 1.6 13 2.10 0.17 8.1 21 9.3 9.2 0.1
770 8.1 227 5.92 5.52] 32 5.0 213] 2.72 4.19 3.1 14 3.20 1.33 7.8] 17 9.0 9.1 -0.1
825 9.9 223 6.75] 7.24] 18| 5.2 218 3.20 4.10 4.7 5 3.55 3.14 7.9] 18 9.1 8.8 0.3
880 9.8 227 7.17| 6.68] 13| 5.5 218 3.39 4.33 4.3 9 3.78 2.35] 8.5 13 9.7 8.7 1.0
935 8.7 234 7.04] 5.11] 11 5.5 221 3.61 4.15 3.2 13 3.43 0.96 8.2 11 9.4 8.9 0.5
990 8 240 6.93] 4.001 11 5.7 220 3.66 4.37 2.3 20 3.26 -0.37, 8.4 11 9.6 9.3 0.3
1045 7.4 249 6.91 2.65] 10 6.0 223 4.09 4.39 1.4 26 2.82 -1.74 7.9] 10 9.1
1100 6.7 260 6.60 1.16] 12| 6.1 223 4.16 4.46 0.6 37 2.44 -3.30 7.6] 12 8.8
1155 6.1 268 6.10 0.21] 15 5.6 228 4.16 3.75 0.5 40 1.93 -3.53 7.3] 15 8.5
1210 5.8 270 5.80] 0.00] 14 5.9 233 4.71 3.55 -0.1 37 1.09 -3.55 6.8] 14 8.0
1265 5.4] 273 5.39] -0.28] 13 5.3 249 4.95 1.90 0.1 24 0.44 -2.18 6.2 13 7.4
1320 4.7 275 4.68 -0.41] 13 5.5 253 5.26 1.61 -0.8 22 -0.58 -2.02 5.7 13 6.9
1375 4.3 279 4.25 -0.67] 15 5.3 247 4.88 2.07 -1 32 -0.63 -2.74 5.2 15 6.4]
Avg Dif 1.1 17 Avg Dif 0.2
Abs AD 1.4 17 Abs AD 0.2

46




Tahoe City Mini-Sodar Audit
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Tahoe City June 14, 2003 15 m 0933 PST Audit Results

Tahoe City 6/14/2003 0933 PST GPS Sonde

GPS Sonde Sodar
0933 PST 0930-0940 PST Sonde-10 min
Ht AGL WS WD u \Y WS WD u \ AWS AWD Au Av

90 0.5 67 -0.46 -0.58 2.72 98 -2.69 0.38 -2.22 -31 2.23 -0.96
85 0.5 71 -0.47 -0.16 2.72 104 -2.64 0.66 -2.22 -33 2.17 -0.82
80 0.7 78 -0.68 -0.15 2.57 106 -2.47 0.71 -1.87 -28 1.79 -0.85
75 0.7 83 -0.69 -0.09 2.65 115 -2.40 1.12 -1.95 -32 1.71 -1.21
70 0.9 87 -0.90 -0.05 2.47 116 -2.22 1.08 -1.57 -29 1.32 -1.13
65 1 93 -1.00 0.05 2.76 110 -2.59 0.94 -1.76 -17 1.59 -0.89
60 1.2 98 -1.19 0.17 2.79 110 -2.62 0.95 -1.59 -12 1.43 -0.79
55 1.4 102 -1.37 0.29 2.64 106 -2.54 0.73 -1.24 -4 1.17 -0.44
50 1.5 102 -1.47 0.31 2.46 100 -2.42 0.43 -0.96 2 0.96 -0.12
45 1.7 103 -1.66 0.38 2.77 99 -2.74 0.43 -1.07 4 1.08 -0.05
40 1.8 103 -1.75 0.40 2.54 98 -2.52 0.35 -0.74 5 0.76 0.05
35 1.9 103 -1.85 0.43 2.38 94 -2.37 0.17 -0.48 9 0.52 0.26
30 1.9 103 -1.85 0.43 2.39 89 -2.39 -0.04 -0.49 14 0.54 0.47
25 1.8 103 -1.75 0.40 2.27 94 -2.26 0.16 -0.47 9 0.51 0.25
20 1.8 103 -1.75 0.40 2.02 91 -2.02 0.04 -0.22 12 0.27 0.37
15 1.4 103 -1.36 0.31 1.98 92 -1.98 0.07 -0.58 11 0.61 0.25
10 1.1 104 -1.07 0.27 2.85 84 -2.83 -0.30 -1.75 20 1.77 0.56

5 0.8 106 -0.77 0.22 2.95 38 -2.95 -0.10 -2.15 18 2.18 0.32

Avg Dif 1.3 -2
Abs AD 1.3 16

Tahoe City June 14, 2003 15 m 1134 PST Audit Results

Tahoe City 6/14/2003 1134 PST GPS Sonde

GPS Sonde Sodar
1134 PST 1130-1140 PST Sonde-10 min
Ht AGL WS WD u v WS WD u v AWS A WD Au Av |
75 0.2 70 -0.19 -0.07 1.51 139 -0.99 1.14 -1.31 -69 0.80 -1.21
70 0.6 76 -0.58 -0.15 1.74 120 -1.51 0.87 -1.14 -44 0.92 -1.02
65 0.7 81 -0.69 -0.11 1.45 122 -1.23 0.77 -0.75 -41 0.54 -0.88
60 0.7 87 -0.70 -0.04 1.48 114 -1.35 0.60 -0.78 -27 0.65 -0.64
55 0.00 0.00
50 1 94 -1.00 0.07 1.69 108 -1.61 0.52 -0.69 -14 0.61 -0.45
45 1.1 99 -1.09 0.17 1.37 109 -1.30 0.45 -0.27 -10 0.21 -0.27
40 1.1 101 -1.08 0.21 1.51 107 -1.44 0.44 -0.41 -6 0.36 -0.23
35 1.1 104 -1.07 0.27 1.62 97 -1.61 0.20 -0.52 7 0.54 0.07|
Avg Dif -0.7 -21
Abs AD 0.7 27
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Tahoe City June 14, 2003 15 m 1337 PST Audit Results

Tahoe City 6/14/2003 1337 PST GPS Sonde

GPS Sonde Sodar
1337 PST 1330-1340 PST Sonde-10 min
Ht AGL WS WD u \Y WS WD u \ AWS AWD Au Av

95 6.2 266 6.18 0.43 0.21 200 0.07 0.20 5.99 66 6.11 0.24
90 6.2 266 6.18 0.43 1.85 221 1.21 1.40 4.35 45 4.97 -0.96
85 6.2 266 6.18 0.43 2.54 252 2.42 0.78 3.66 14 3.77 -0.35
80 6.1 266 6.09 0.43 3.04 261 3.00 0.48 3.06 5 3.08 -0.05
75

70 6.1 266 6.09 0.43 3.12 260 3.07 0.54 2.98 6 3.01 -0.12
65 6 266 5.99 0.42 2.7 272 2.70 -0.09 3.3 -6 3.29 0.51
60 5.9 266 5.89 0.41 2.22 268 2.22 0.08 3.68 -2 3.67 0.33
55 5.8 266 5.79 0.40 1.76 282 1.72 -0.37 4.04 -16 4.06 0.77
50

45 5.5 266 5.49 0.38 1.23 273 1.23 -0.06 4.27 -7 4.26 0.45
40 5.4 266 5.39 0.38 0.67 271 0.67 -0.01 4.73 -5 4.72 0.39
35 5.2 266 5.19 0.36 0.38 278 0.38 -0.05 4.82 -12 4.81 0.42
30 5 265 4.98 0.44 0.16 282 0.16 -0.03 4.84 -17 4.82 0.47
25 4.8 264 4.77 0.50 0.53 347 0.12 -0.52 4.27 -83 4.65 1.02
20 4.4 262 4.36 0.61 0.66 2 -0.02 -0.66 3.74 -100 4.38 1.27
15 4.2 261 4.15 0.66 0.61 5 -0.05 -0.61 3.59 -104 4.20 1.26

Avg Dif 4.1 -2
Abs AD 4.1 33

Tahoe City June 14, 2003 15 m 1536 PST Audit Results

Tahoe City 6/14/2003 1536 PST GPS Sonde

GPS Sonde Sodar
1536 PST 1530-1540 PST Sonde-10 min
Ht AGL WS WD u \ WS WD u v AWS A WD Au Av
75 5.2 219 3.27 4.04 8 243 7.13 3.63 -2.8 -24 -3.86 0.41
70 5.1 220 3.28 3.91 6.71 239 5.75 3.46 -1.61 -19 -2.47 0.45
65 5.1 221 3.35 3.85 6.83 240 5.91 3.42 -1.73 -19 -2.57 0.43
60 5 223 3.41 3.66 6.01 237 5.04 3.27 -1.01 -14 -1.63 0.38
55 5 224 3.47 3.60 5.73 236 4.75 3.20 -0.73 -12 -1.28 0.39
50 4.9 224 3.40 3.52 5.17 234 4.18 3.04 -0.27 -10 -0.78 0.49
45 4.9 225 3.46 3.46 4.92 230 3.77 3.16 -0.02 -5 -0.30 0.30
40 4.9 225 3.46 3.46 4.04 230 3.09 2.60 0.86 -5 0.37 0.87
35 4.9 225 3.46 3.46 3.88 224 2.70 2.79 1.02 1 0.77 0.67
30 5 224 3.47 3.60 3.39 225 2.40 2.40 1.61 -1 1.08 1.20
25 5 223 3.41 3.66 3.17 223 2.16 2.32 1.83 0 1.25 1.34
20 5.1 223 3.48 3.73 2.29 211 1.18 1.96 2.81 12 2.30 1.77
15 5.1 223 3.48 3.73 2.64 207 1.20 2.35 2.46 16 2.28 1.38
Avg Dif 0.2 -10
Abs AD 1.4 11
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Tahoe City June 14, 2003 15 m 1735 PST Audit Results

Tahoe City 6/14/2003 1735 PST GPS Sonde

GPS Sonde Sodar
1735 PST 1730-1740 PST Sonde-10 min
Ht AGL WS WD u \Y WS WD u \ AWS AWD Au Av
85 4 256 3.88 0.97 4.49 260 4.42 1.09 -0.49 -4 -0.54 -0.12
80 0.00 0.00
75 4 257 3.90 0.90 3.57 260 3.52 0.80 0.43 -3 0.38 0.10
70 0.00 0.00
65 3.9 257 3.80 0.88 2.79 271 2.79 0.63 1.11 -14 1.01 0.25
60 3.8 258 3.72 0.79 2.56 277 2.54 0.53 1.24 -19 1.18 0.26
55 3.7 259 3.63 0.71 2.73 273 2.73 0.52 0.97 -14 0.91 0.19
50 3.6 259 3.53 0.69 2.35 270 2.35 0.45 1.25 -11 1.18 0.24
45 3.6 259 3.53 0.69 2.4 264 2.39 0.46 1.2 -5 1.15 0.23
40 3.5 259 3.44 0.67 2.25 262 2.23 0.43 1.25 -3 1.21 0.24
35 3.4 259 3.34 0.65 1.97 261 1.95 0.38 1.43 -2 1.39 0.27
30 3.4 258 3.33 0.71 1.69 259 1.66 0.35 1.71 -1 1.67 0.36
25 3.3 258 3.23 0.69 1.2 258 1.17 0.25 2.1 0 2.05 0.44
20 3.2 257 3.12 0.72 0.87 274 0.87 0.20 2.33 -17 2.25 0.52
Avg Dif 1.2 0
Abs AD 1.2 8

Tahoe City June 14, 2003 15 m 1939 PST Audit Results

Tahoe City 6/14/2003 1939 PST GPS Sonde

GPS Sonde Sodar
1939 PST 1930-1940 PST Sonde-10 min
Ht AGL WS WD u v WS WD u v AWS AWD Au Av
110 4.2 263 4.17 0.51 6.01 253 5.75 1.76 -1.81 10 -1.58 -1.25
105 4.2 262 4.16 0.58 6.31 254 6.07 1.74 -2.11 8 -1.91 -1.15
100 4.3 261 4.25 0.67 6.19 252 5.89 1.91 -1.89 9 -1.64 -1.24
95 0.00 0.00
90 4.3 259 4.22 0.82 6.02 253 5.76 1.76 -1.72 6 -1.54 -0.94
85 4.4 258 4.30 0.91 5.61 254 5.39 1.55 -1.21 4 -1.09 -0.63
80 4.4 257 4.29 0.99 5.27 256 5.11 1.27 -0.87 1 -0.83 -0.29
75 0.00 0.00
70 4.4 255 4.25 1.14 5.22 257 5.09 1.17 -0.82 -2 -0.84 -0.04
65 4.6 255 4.44 1.19 5.09 258 4.98 1.06 -0.49 -3 -0.54 0.13
60 4.8 253 4.59 1.40 5.32 259 5.22 1.02 -0.52 -6 -0.63 0.39
55 4.9 253 4.69 1.43 4.98 260 4.90 0.86 -0.08 -7 -0.22 0.57
50 5 252 4.76 1.55 4.88 260 4.81 0.85 0.12 -8 -0.05 0.70
45 0.00 0.00
40 5 252 4.76 1.55 4.13 263 4.10 0.50 0.87 -11 0.66 1.04
35 4.9 252 4.66 1.51 2.93 265 2.92 0.26 1.97 -13 1.74 1.26
30 4.7 252 4.47 1.45 2.25 265 2.24 0.20 2.45 -13 2.23 1.26
25 4.5 252 4.28 1.39 1.5 253 1.43 0.44 3 -1 2.85 0.95
20 4.3 252 4.09 1.33 1.26 261 1.24 0.20 3.04 -9 2.85 1.13
15 4 252 3.80 1.24 1.02 264 1.01 0.11 2.98 -12 2.79 1.13
10 3.7 252 3.52 1.14 1.04 298 0.92 -0.49 2.66 -46 2.60 1.63
5 3.4 253 3.25 0.99 1.63 338 0.61 -1.51 1.77 -85 2.64 2.5
Avg Dif 0.4 -4
Abs AD 1.6 13
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