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Abstract
Instrumented research aircraft data quality during Project SESAME
'79 is examined in a series of tower fly-bys designed to compare
temperature and static pressure measurements with reference values
obtained from sensors located on the towers. Aircraft studied included an NCAR Queen Air and Sabreliner, and the South Dakota
T-28. Measurements indicate that the quality of data was within acceptable limits. A discussion of data quality assessment philosophy
is given, along with specific means of identifying real and potential
sources of error.

1. Introduction
One of the observational achievements of SESAME '79 was
the collection of atmospheric data sets between 1 April and
10 June 1979, using airborne sensors mounted on 10 different
research aircraft. Three such aircraft participated in a sensor
quality comparison experiment utilzing standard meteorological state parameter sensors: the NCAR Queen Air and
Sabreliner, and the South Dakota T-28. Other aircraft, most
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notably from NASA Goddard, flew coordinated profiles,
but did not routinely record state parameters on all of their
aircraft.
We felt it imperative to attempt some sort of data quality
assessment involving the NCAR and South Dakota aircraft
so that researchers could determine the suitability of the data
for overall synthesis with other observations taken with
NCAR's Portable Automated Mesonet (PAM), NSSL's Stationary Automated Mesonet (SAM), Doppler radar, and
rawinsonde observing systems. This need is particularly important for studies requiring the synthesis or combination of
data from the three aircraft.
We present data that resulted from several tower fly-bys
designed to compare temperature and static pressure measurements with reference values obtained from sensors
located on the towers. We regret that the intercomparison
analyses could not be performed in near-real time to allow
for repairs or replacements of defective aircraft sensor components to be made prior to meteorological experiments.
A total of 10 instrumented aircraft collected data in and
near developing, mature, and decaying thunderstorms. Some
knowledge of the accuracy of these measurements is necessary if the data are to serve a useful purpose. Three of these
aircraft participated on a formal basis in an effort to ascertain the quality of the data being collected: 1) the NCAR
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Queenair, N304D (hereafter referred to as the Queenair);
2) the NCAR Sabreliner, N307D (hereafter referred to as the
Sabreliner); and 3) the South Dakota School of Mines and
Technology T-28, N510MH (hereafter referred to as the
T-28). A NASA Lear Jet N403D, operated for the Atmospheric Physics and Chemistry Laboratories of NOAA, also
participated in the program; however, its on-board data acquisition system did not routinely record state parameters in
a form easily accessible for analysis. Due to this difficulty,
the Lear Jet's data have not been included in the final data
quality analysis. This report presents the results of the quality control effort.
Veal et al. (1977) have discussed some of the sources of
error involved in measurements with airborne sensors.
Among them are
1) the influence of the dynamic effects of flight on the
sensors,
2) rapidly varying meteorological conditions encountered, and
3) interference generated by on-board electrical and radar
systems.
The nature of these error sources requires that the aircraft
sensors be tested under actual flight conditions. The same
calibration techniques implemented" during the National
Hail Research Experiment (NHRE) were used to evaluate
data quality during SESAME '79. We compared each aircraft's sensors to stationary instruments mounted on towers
(tower fly-by) and to sensors on other aircraft while in formation flight (formal and informal intercomparisons). These
techniques are discussed in detail by Biter and Wade (1975)
and are summarized here.

a. The tower fly-by
The tower fly-by is a method of testing the "absolute" accuracy of the aircraft sensors measuring ambient temperature,
dew point, and pressure. It is also extremely useful in determining the static source errors for the aircraft, which affect
accuracy of pressure, airspeed, and temperature measurement (Brown, 1975). Biter and Wade (1975) state that experience has shown the Assmann-type psychrometer (wet
bulb/dry bulb accuracy ±0.1°C, assuming the wet-bulb
temperature is above 0°C) to be a satisfactory reference
instrument for measuring temperature and dew point; the
Wallace-Tiernan surveying altimeter (accuracy ±0.3 mb) has
proved a satisfactory standard for measuring pressure.
A tower fly-by consists of setting up these instruments on a
15 m or higher tower surrounded by uniform terrain. Once
the instruments are operating satisfactorily, each aircraft
flies by the tower in a racetrack pattern, flying as close to the
tower instruments as is safely possible. The airplanes fly level
at the same indicated airspeed for a mile preceding tower
passage so that all sensors are stabilized. Measurements are
compared only when the aircraft are directly opposite the
tower. Photographic methods are used to determine the
height of the aircraft in relation to instrument height. Six
passes by the tower at each of three airspeeds spanning the

FIG. 1. Flight patterns utilized in NHRE formal intercomparisons. The legs are oriented parallel and perpendicular to the wind.

normal operating range of the aircraft (at a stable airspeed
and proper height) are generally sufficient to establish a reliable estimate of errors (Biter and Wade, 1975). Systematic
errors may be detected through comparison of mean value
differences between aircraft and tower.
b. Intercomparisons
Intercomparisons between two or more aircraft are useful in
determining relative accuracies of measurement systems.
The information gained from a tower fly-by is restricted to
one altitude and a limited range of meteorological conditions. Intercomparisons provide data from varying altitudes
and meteorological environments. In addition, sensors that
cannot be compared to the tower data may be tested. These
parameters include the 3-dimensional wind, ground speed,
and true airspeed. Intercomparisons consist of formation
flights of two or more aircraft at a constant altitude and
heading for several minutes. The aircraft should maintain a
vertical separation of no more than 10 m and a horizontal
separation within 60 m. Two types of intercomparisons were
developed in NHRE: formal and informal.
The formal intercomparison occurs only once or twice
during a field project. It is a specially scheduled flight during
which participating aircraft simultaneously collect data
while flying L-shaped patterns parallel and perpendicular to
the wind. An L-shaped pattern is chosen to minimize the
chance of changes in the wind during the time required to
complete parallel legs and to balance cross-isotherm effects.
Each leg of the flight should be about two minutes long to
ensure that adequate data are obtained for comparison. Figure 1 is a schematic diagram of the two types of patterns that
may be flown, depending upon the measurement capability
of the aircraft. If the intercomparison can be flown over an
area where radar tracking is available, an independent estimate of ground speed and track angle may be obtained (Biter
and Wade, 1975).
The informal, ad hoc intercomparison requires no special
scheduling. The legs are flown at constant altitude and heading, and may vary in length—two minutes is typical. This
type of intercomparison can provide valuable data about the
performance of the aircraft on a day-to-day basis that formal
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intercomparisons and tower fly-bys cannot. Informal intercomparisons should be obtained routinely during every research mission, if possible. Both types of intercomparisons
provide data suitable for time series analysis (Duchon, 1970;
Foote and Fankhauser, 1973).
During SESAME '79, two tower fly-bys were conducted.
The first took place on 5 April 1979, at the 300 m NO A A
Boulder Atmospheric Observatory (BAO) tower near
Boulder, Colo. The aircraft involved were the Queenair and
the Sabreliner. The second fly-by was conducted at the 444 m
KTVY tower in Oklahoma City, Okla., instrumented by
NSSL. On 31 May 1979, the Sabreliner and NASA Lear Jet
flew by the tower; the Queenair and the T-28 participated in a
tower fly-by at Oklahoma City on 1 June 1979. (Data from
the Lear Jet were not included in the final analysis, as was
discussed earlier.) On 13 April 1979, the T-28 and the
Queenair flew a formal intercomparison near Oklahoma
City. The results of the fly-bys and intercomparison are presented in detail in Section 2.

2. Fly-bys and intercomparisons
a. Fly-by at BAO tower, 5 April 1979
The Queenair and the Sabreliner participated in a tower flyby on the morning of 5 April 1979. Weather conditions were
marginal from 0700 to 0800 MST, during which time wind
gusts of up to 21 m s"1 were measured at the tower's 300 m
level. The Sabreliner flew by the tower during this time; the
weather was more suitable during the Queenair's fly-by.
Some of the instruments at the 300 m level of the BAO
tower were used as references. Included were a temperature
sensor using an H.P. Quartz thermometer, Model 2801A
(modified version); and a dew point sensor using an E G & G
thermoelectric hygrometer, Model 100 SM. A reference
static pressure was determined using a Wallace and Tiernan
aneroid barometer S/N ZZ13109. An Assmann hygrometer
was used as a backup system for temperature and humidity
measurements.

FIG. 2. Difference in tower-measured variables and aircraft sensor measurements versus pass number,
expressed as pt0wer — Psensor, for 5 April 1979 (see Appendix f o r definitions of abbreviations).
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Aircraft tower fly-by data from fly-by at BAO tower, 5 April 1979. Mean difference between tower and aircraft sensors for n passes
at each of three airspeeds.
(Ap = Xk = i (ptower ~~ Paircraft)/«); p = temperature, pressure, or dew point). (See Appendix for definitions of abbreviations.)

TABLE 1.

Sabreliner
Indicated airspeed (kt)
Number of passes

180
6

Static pressure - fuselage (mb)
0.75
0.27

Static pressure - boom (mb)

120
6

0.20
0.27

-1.05
0.14

-1.55
0.12

Ap

0.08

a

0.04

Temperature (°C)

0.02
0.25

0.17
0.12

0.08
0.04

-0.33
0.20

-0.25
0.08

-0.03

0.08

0.30

0.25

0.35

0.24

0.08

0.00

0.12

0.14

0.22
0.18

-0.32
0.05

-0.33
0.13

ATW

ATRF
0.15
0.19

0.47
0.05

Temperature (°C)
Fast-response

0.10
0.07

-1.47
0.23

ATFH
Ap
a

155
6

PSBC

ATF

Temperature (°C)

135
6
PSFC

PSBC
Ap
a

Reverse-flow on Queenair
De-iced Rosemount on Sabreliner

240
6

PSFC
Ap
a*

Rosemount

210
6

Queenair

0.45
0.08

0.45
0.14

ATKP
Ap

0.47

0.43

0.58

a

0.05

0.08

0.18

Dew point (°C)

DPC

Ap

0.18

a

0.23

0.17
0.14

DPC
0.33
0.24

0.57
0.15

0.38

0.12

0.55
0.05

•Standard deviation of mean.

Due to camera malfunction, the height of the aircraft with
respect to the tower instruments was estimated. Photographic methods are normally used and are accurate to
within ±0.4 m. Figure 2 presents plots of ptower ~ Paircraft
versus pass number for all measured variables (p = a meteorological variable). Table 1 summarizes the average differences and their standard deviations between tower and aircraft for the six passes at each airspeed. NHRE has set
accuracy limits for these mean differences of ±0.5°C for
temperature and dew point, and ±1 mb for static pressure
(Biter and Wade, 1975). These limits were selected after considering the sensors available for data collection, the manner
in which the data were to be used, i.e., thunderstorm investigation, and the types of ground-collected data with which
they might be merged. They are not necessarily applicable to
other programs, but are clearly compatible with the aims of
SESAME. Static pressure is within these limits for both pressure sensors on the Queenair. The Sabreliner's static pressure
from the boom showed an offset of about —1.5 mb. (A similar
offset occurred during the 31 May fly-by; a more detailed discussion of the problem is presented in the next section.) The
fuselage static pressure (PSFC) shows excellent agreement
with tower measurements except for the passes at 180 kt.
Temperature sensors onboard the Sabreliner showed excellent agreement with tower instruments at all airspeeds. The
Queenair sensors differed by about 0.3°C from the tower, but
profiles of Ttower — rsensor are similar for all temperature sen-

sors, as may be seen in Fig. 2, which presents profiles of differences between all measured variables and the tower versus
pass number. Dew point sensors on both aircraft compared
well with tower sensors at all airspeeds.
b. Tower fly-by at the KTVY tower, Oklahoma City, 31
May-1 June 1979
Due to differences in the normal range of airspeeds among
the aircraft and time restrictions, the tower fly-by at Oklahoma City occupied two days. The Sabreliner flew by the
KTVY tower on 31 May 1979. The Queenair and the T-28
participated in a fly-by on 1 June 1979. Weather conditions
were good for the 31 May fly-by. Winds were from the north
at 10 m s"1. Weather conditions the following day were
slightly less desirable, with virga observed in the area
throughout the entire fly-by. Rain mixed with snow fell at the
444 m level of the tower for 3 min beginning at 0656 CST.
Winds were from the northeast at 12 m s~l. During both flybys instruments were set up at the 444 m level of the tower.
The standard or "absolute" temperature and dew point
reference was the Assmann psychrometer Model H331 modified to use a battery-operated ventilation fan; the pressure
standard was the Wallace-Tiernan aneroid barometer S/N
2213109. Aircraft height with respect to the instruments was
determined using photographic methods (accuracy ±0.4 m).
Table 2 presents the mean differences between tower and
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Aircraft tower fly-by data from fly-by at K T V Y tower, 3 1 May 1 9 7 9 and 1 June 1 9 7 9 . Mean differences between tower and aircraft
sensors for n passes at each of three airspeeds.
(Ap = Xk = I (ptower — Paircraft)/«); p

=

temperature, pressure, or dew point).

Queenair
Indicated airspeed (kt)
Number of passes

120

Static pressure (mb)
-0.50
0.24

Temperature (°C)
Ap
a

0.78
0.10

-0.63
0.12

0.53
0.10

Ap
a

0.48
0.04

0.32
0.08

T-28

210

240

5

6

120
4

-1.25
0.15

-2.10
0.41

-3.13
0.20

135
6

6

PSBC

150
7

SPRES
-3.63
0.17

0.30
0.38

0.88
0.58

0.92
0.49

ATF
0.23
0.34

ATRF

Temperature (°C)
Fast-response

180
6

ATW

Temperature (°C)
Reverse-flow on Queenair
De-iced Rosemount on
Sabreliner

155
6

PSFC
Ap
a*

Rosemount

135
6

Sabreliner

0.30
0.30

0.30
0.21

0.30
0.00

A T F H (De-iced)

0.05
0.28

0.48
0.31

0.50
0.23

RFT

0.42
0.05

-0.13
0.05

-0.30
0.06

-0.20
0.06

ATKP
Ap
a

0.48
0.04

Dew point (°C)

0.33
0.05

0.10
0.30

DPC
Ap
a

-0.85
0.21

-0.73
0.10

DPC
-1.08
0.21

-0.33
0.16

0.88
0.21

0.83
0.29

* Standard deviation of mean.

aircraft for each series of passes at three airspeeds. Figure 3
presents plots of these differences versus pass number.
Pressure measurements for the boom static pressure
(PSBC) on the Sabreliner show a large drift from the tower
(see Table 2). This is an example of the ability of a fly-by to
detect sensor problems, although a posteriori in this case.
Ideally, fly-by data should be analyzed on a real-time basis,
enabling measurement errors to be identified and corrected
during a field project. In SESAME '79 we lacked the manpower and means to perform real-time quality control analysis and correction. As a result, PSBC was used in the final
reduction of the Sabreliner's data. Researchers wishing to
use the data should be aware of at least the possibility of errors. Both temperature sensors on the Sabreliner are offset
from the tower by 0.3 to 0.4°C, but have similar profiles (see
Fig. 3).
The static pressure recovered from the fuselage sensor on
the Queenair (PSFC) is within accuracy limits on all except
the passes at 155 kt. Two temperature sensors, the reverseflow (ATRF) and the fast-response (ATKP), show mean differences of 0.5°C with the tower at all airspeeds. The Rosemount temperature sensor (ATW) shows an offset from the
tower of +0.8°C for the passes at 120 kt. There are indications that this sensor became wet during the flight and may,
therefore, have been subject to error. The presence of virga in
the area during the fly-by provides a source of liquid water.
The dew point from the Queenair (DPC) shows an offset of
~0.8°C at all three airspeeds. The T-28 does not measure dew
point.

A comparison of the temperature (and dew point) measurements from the BAO tower fly-by (300 m) and the KTVY
tower fly-by (444 m) reveals that with the exception of the
T-28, differences between tower and aircraft are larger for
the KTVY fly-by. The T-28, which had the best agreement
with the tower, flew much closer (150 m) to the tower than
did the other aircraft. The larger differences for the Queenair
(230 m) and Sabreliner (300 m) are most likely due to the
larger horizontal distance from the tower maintained by
these airplanes. The primary advantage of conducting tower
fly-bys on a tall tower is the extra time made available to
work in a good vertical atmospheric structure due to the increased time necessary for an inversion to be lifted to the top
of the tower. However, the positioning of guy wires around
tall towers is such that pilots generally prefer to fly farther
away from a tall tower. Thus, the time advantage gained may
be offset by diminished accuracy of calibrations when large
horizontal distances from the tower are maintained.
c. Fly-by at BAO tower, 14 September 1979
After SESAME '79 had ended, a fly-by was conducted at the
BAO tower in Boulder on 14 September 1979, in which the
Queenair participated. The results of this fly-by are presented in Table 3. Plots of ptower — Paircraft versus pass number
are presented in Fig. 4. These results are presented to provide
a more complete time history of the aircraft's performance
and to illustrate the smaller measurement differences between tower and aircraft that may result when the aircraft fly
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120

135

155

closer to the tower. Mean differences of temperature and dew
point measurements drop back to less than ±0.2°C (see
Table 3), much closer than measurements from the taller
KTVY tower. Static pressure measurements from both the
boom (PSBC) and fuselage (PSFC) sensors are well within
accuracy limits.
d. Formal intercomparison flight at Oklahoma City, 13 April
1979

Aircraft tower fly-by at BAO,
Queenair N 3 0 4 D .

14

September

1979,

Indicated Airspeed in Knots
(6 passes each)

Static pressure (mb)
(Fuselage) PSFC

Ap
Sx

-0.43
0.10

-0.62
0.15

-0.68
0.08

Static pressure (mb)
(Boom) PSBC

Ap
Sx

-0.42
0.08

-0.50
0.11

-0.65
0.19

Temperaure (°C)
ATW

AT
Sx

0.02
0.04

0.05
0.05

0.08
0.08

Temperature (°C)
ATRF

AT
Sx

-0.05
0.05

0.02
0.10

0.07
0.05

Temperature (°C)
ATKP

AT
Sx

0.17
0.05

0.17
0.05

0.13
0.08

Dew point (°C)
DP

17

-0.20
0.09

-0.20
0.14

-0.08
0.17

The Queenair and the T-28 participated in a formal intercomparison flight on 13 April 1979. Four legs of approximately 2 min duration each were flown. Parameters intercompared were reverse-flow temperature and true airspeed.
The results of the intercomparison are presented in Table 4.
Agreement between the aircraft for the intercompared
parameters is very good. Mean values of differences in true
airspeed for each leg are
m s -1 ; differences in reverse-flow
temperature means ^0.1 °C.

3. Summary and conclusions
Sensor make, serial number, and location
N304D
QCW = Rosemount, Inc. 1301B S/N87, Right wing, sensor in
cabin.
QCG = Tavis, S/N2239 in gust probe.
PSF = Rosemount, Inc. 1201F S/N300, aft fuselage, sensor in
cabin.
PSB = Rosemount, Inc. 1301A S/N44, gust probe, in radio
compartment.
TTW = Rosemount, Inc. 102EAL S/N12627, under left wing.
TTRF = NCAR built, Minco element S/N19, under left wing.
TTKP = NCAR built, S/N2-1, aft of gust probe.
D P = EG&G 137-C3, S/N784, right side, aft fuselage.
Note: Values expressed = Tower — Aircraft sensor; Sx — standard
deviation.

FIG. 4.

During SESAME '79, 10 airplanes collected meteorological
data in and near severe thunderstorms and in prestorm environments. Several aircraft participated in a program designed to assess the quality of the acquired data. The data
from three aircraft were analyzed in this report: 1) the NCAR
Sabreliner N307D, 2) the NCAR Queenair N304D, and 3)
the T-28 N510MH, operated jointly by the South Dakota
School of Mines and Technology and NCAR. The quality
control program implemented techniques developed during
NHRE: the tower fly-by and the aircraft intercomparison.
During the field experiment, two tower fly-bys and one
formal intercomparison were conducted. Measurements
taken during these flights were, in general, of acceptable

Differences between tower-measured variables and aircraft sensor measurements versus pass
number, expressed as ptower — psensor, for 14 September 1979.
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TABLE

4.

Results of formal intercomparison between the Queenair and the T-28, 13 April 1979.
True airspeed (m s *)

Queenair (TASG)

T-28 (TAS2)

Leg No.

Mean*

Std. Deviation

Mean

Std. Deviation

TASG - TAS2

1
2
3
4

77.58
77.83
78.30
77.66

0.99
1.03
0.98
0.97

77.17
77.87
77.96
76.64

0.72
0.94
0.83
0.83

0.41
-0.04
0.34
1.02

Reverse flow temperature (°C)
Queenair (ATRF)

T-28 (RFT)

Leg No.

Mean

Std. Deviation

Mean

Std. Deviation

ATRF - RFT

1
2
3
4

-0.20
-0.18
-0.19
-0.13

0.04
0.05
0.09
0.19

-0.05
-0.08
-0.11
-0.19

0.03
0.03
0.08
0.25

-0.15
-0.10
-0.08
0.06

•Mean values are computed for approximately 120 s of data with one measurement each second.

quality from all three aircraft. A large drift in the boom static
pressure sensor (PSBC) on the Sabreliner was detected in the
a posteriori analysis. Had SESAME '79 possessed the funding and manpower to perform real-time analyses of fly-bys,
the long-term continuity of this sensor's performance would
have been monitored more precisely, possibly leading to its
repair or replacement during the field project. Since this sensor was used in the final data reduction, Sabreliner measurements utilizing this sensor may be questionable; however,
it is important to note that the routine preflight calibration
procedure utilized by the Research Aviation Facility did not
indicate a problem.
The results of the SESAME '79 aircraft quality control
point out several ways of improving data quality assessment.
Flying routine intercomparisons on every research mission
provides measurement histories at frequent time intervals
during an entire field project and a much better chance of detecting and correcting sensor malfunctions. If real-time analysis of all calibration data (fly-bys and intercomparisons) is
also implemented, repairs and adjustments may be made that
result in a larger quantity of high quality data than if only a
posteriori analysis is done. In addition, the results of the
SESAME '79 tower fly-bys suggest that conducting a fly-by
on an extremely tall ( > 300 m) tower may tend to decrease the

accuracy of the measurement comparisons with respect to
those obtained using shorter towers due to the larger horizontal distances pilots maintain from the taller towers.
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Appendix. List of abbreviations
This appendix consists of lists explaining the abbreviations used in the text when referring to various sensors mounted on the
aircraft. A brief summary of the variable measured, the sensor manufacturer, and the location on the aircraft is included.
List of abbreviations for sensors and parameters—NCAR Sabreliner N307D
Abbreviation

ATF
ATFH

Description of variable and sensor

Location

Ambient temperature recovered from Rosemount sensor

Right side of fuselage

Ambient temperature recovered from de-iced-type Rosemount sensor

Right side of fuselage
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Appendix (continued)

DPC

Dew point recovered from EG & G thermoelectric sensor

In nose cone

QCB

Raw dynamic pressure from Rosemount sensor

Gust probe (sensor in radome)

Corrected dynamic pressure from Rosemount sensor

Gust probe (sensor in radome)

Raw dynamic pressure from Rosemount sensor

Right side of fuselage

QCBC
QCF
QCFC
PSBC

Corrected dynamic pressure from Rosemount sensor

Right side of fuselage

Static pressure recovered from Rosemount sensor

Gust probe (sensor in radome)

PSFC

Static pressure recovered from Rosemount sensor

Right side of fuselage

TASB

True airspeed recovered from Rosemount sensors

Boom

TASF
UI1, VII,
WI1

True airspeed recovered from Rosemount sensors

Fuselage

Three-dimensional wind components

Gust probe

UX

The longitudinal gust component of the wind

Gust probe

YX

The lateral gust component of the wind

Gust probe

The east, west, and vertical gust components of the wind vector

Gust probe

UI, VI, WI

List of abbreviations for sensors and parameters—NCAR Queenair N304D
Abbreviation
ATW

Location

Description of variable and sensor
Ambient temperature recovered from Rosemount sensor

Left wing

ATRF

Ambient temperature recovered from NCAR-built reverse-flow-type
temperature sensor

Under left wing

ATKP

Ambient temperature recovered from fast-response temperature probe built
by NCAR

Aft of gust probe

DPC
LWCC
PSFC
RFI
TASG

Dew point temperature recovered from Cambridge thermoelectric sensor

Right side, aft fuselage

Corrected cloud liquid water content recovered from Johnson-Williams
sensor

Under wing

Corrected static pressure recovered from Rosemount sensor

Aft fuselage, sensor in cabin

Refractive index

Forward fuselage

True airspeed from Rosemount sensors

Gust probe

List of abbreviations for sensors and parameters—T-28 N510MH
Abbreviation
Foil Impactor
LW
RFT
SPRES
TAS2

Description of sensor a n d / o r parameter
Williamson foil impactor measures rain, graupel, and snow

Location
On pylon under right wing

Johnson-Williams liquid water content sensor

Right wing

Ambient temperature recovered from NCAR reverse-flow sensor

Left wing tip

Static pressure recovered from Rosemount sensor fuselage-mounted

Rear fuselage

True airspeed from Rosemount sensor

Static port located on fuselage,
pitot tube under wing
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