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This summary has been written to outline basic instrumentation problems affecting the quality of the data set and is not intended to point out every bit of questionable data. It is hoped that this information will facilitate use of the data as the research concentrates on specific flights and times.

The following report covers only the RAF supplied instrumentation and is organized into two sections.  The first section lists recurring problems, general limitations, and systematic biases in the standard RAF measurements.  The second section lists isolated problems occurring on a flight-by-flight basis.  A discussion of the performance of the RAF chemistry sensors will be provided separately, as will the respective data sets.

Section I: General Discussion

RAF staff have reviewed the data set for instrumentation problems.  When an instrument has been found to be malfunctioning, specific time intervals are noted.  In those instances the bad data intervals have been filled in the netCDF data files with the missing data code of -32767. In some cases a system will be out for an entire flight.  Virtually all measurements made on the aircraft require some sort of airspeed correction or the systems simply do not become active while the aircraft remains on the ground.  None of the data collected while the aircraft is on the ground should be considered as valid.

SPECIAL NOTE: RAF flies redundant sensors to assure data quality. Performance characteristics differ from sensor to sensor with certain units being more susceptible to various thermal and dynamic effects than others.  Good comparisons were typically obtained between the two static pressures (PSFC. PS_A), the four temperature sensor outputs (ATFH1, ATFH2, ATHR1, ATHR2), the four dynamic pressures (QCRC, QCFC, QC_A, QCC_GP), and the two dew pointers (DPT,DPB).  Exceptions are noted in the flight-by-flight summary.   The primary research pressure system uses inputs from the radome gust pod.  Due to the high number of intervals where the radome measurements were affected by the cloud penetrations, PS_A was substituted as the reference pressure (PSXC) on all flights with only a minor decrease in overall accuracy. Similarly, QC_A was used for QCXC and TAS_A was used for TASX.  

Position Data. A Novatel Global Positioning System (GGPS) was used as a more accurate position reference during the program.  The system generally performed well.  It is recommended that the GPS data be used as the position reference (GGLAT, GGLON). There may be occasional spikes or discontinuous shifts in these values due to satellite geometry and aircraft maneuvering. The algorithm referred to in the 3D-Wind Data section below also blends the GPS and IRS position data to yield a best position (LATC, LONC) that generally removes the GPS spikes. 
3D-Wind Data. The primary wind data for this project were derived from measurements taken with the radome wind gust package.  As is normally the case with all wind gust systems, the ambient wind calculations can be adversely affected by either sharp changes in the aircraft's flight attitude or excessive drift in the onboard inertial reference system (IRS).  Turns, or more importantly, climbing turns are particularly disruptive to this type of measurement technique.  Wind data reported for these conditions should be used with caution.

Special sets of in-flight calibration maneuvers were conducted on flights TF02, TF04 and FF01 to aid in the performance analysis of the wind gust measurements.  The calibration data identified a systematic bias in the pitch and sideslip parameters. These offsets have been removed from the final data set. Drift in the IRS accelerometers are removed using an algorithm that employs a complementary high-pass/low-pass filter that removes the long term drift with the accurate GPS reference and preserves the shorter term fluctuations measured by the IRS. Both the GPS corrected and basic uncorrected values are included in the final data set for the purpose of data quality review.  

RAF strongly recommends that the GPS corrected inertial winds be used for all research efforts (WSC,WDC,UXC,VYC,WIC,UIC,VIC).  

The GV radome wind gust system does not have an anti-icing capability. During cloud penetrations on several flights, one or more of the radome pressure orifices became blocked. When this occurs the data from the radome gust system are unreliable.  There are two other sources of wind data that can be used under these circumstances: Wing Gust Pod (WS_GP, WD_GP, WI_GP) and the avionics inertial winds (IWS, IWD).
Ambient Temperature Data. Temperature measurements were made using the standard heated HARCO sensor (ATHR1, ATHR2) and a heated Rosemount temperature sensor (ATFH1. ATFH2).  In addition there is an output from a second Rosemount sensor that feeds the avionics (AT_A).  While the four research outputs generally agreed under most conditions, there is a significant difference between those systems and the avionics sensor at very low temperatures.  Comparisons against alternate references (GPS dropsondes) and an evaluation using derived dependent variables (UXC, VYC, WSC, WDC) have led to the conclusion that the avionics temperature is more accurate.  For this reason TT_A and AT_A have been used as the values for TTX and ATX, respectively.
All of the temperature sensors were affected to some degree during cloud penetrations with high ice water content.  While the data from these episodes are suspect with regard to any representation to the true ambient air temperature, the data have been output to allow a scientific investigation into these conditions. Table 1 documents the flights and times when these events took place.
	Table 1.  High Ice Water Content Events

	
	
	
	

	
	
	Start
	End

	Date
	Flight
	(CUT)
	(CUT)

	8/17/2010
	rf02
	1043
	1156

	8/18/2010
	rf03
	1202
	1210

	8/18/2010
	rf03
	1413
	1429

	8/31/2010
	rf07
	1603
	1606

	9/10/2010
	rf14
	1001
	1014

	9/12/2010
	rf17
	1140
	1146

	9/12/2010
	rf17
	1157
	1216

	9/13/2010
	rf18
	1218
	1235

	9/14/2010
	rf19
	1516
	1602

	9/14/2010
	rf19
	1736
	1749

	9/22/2010
	rf22
	1624
	1700

	9/22/2010
	rf22
	1709
	1724

	9/24/2010
	rf23
	1504
	1616

	9/27/2010
	rf24
	1530
	1553

	9/27/2010
	rf24
	1558
	1607

	9/28/2010
	rf25
	1353
	1452

	9/28/2010
	rf25
	1501
	1700

	9/28/2010
	rf25
	1716
	1753


Humidity Data. Humidity measurements were made using two thermoelectric dew point sensors, the VCSEL TDL laser hygrometer and the CARI TDL laser hygrometer.  The VCSEL laser hygrometer is specifically designed for high altitude flight and is considered to be the most accurate of the humidity sensors. The tropical conditions on the ground and at lower altitudes were hard on the optics and the unit was inoperable on 11 of the 26 research flights. On the flights where it was functioning, DP_VXL was used as the reference dew point temperature (DPXC) used in all of the derived humidity variables.

A comparison of the dew point sensors (DPLC, DPRC) yielded good correlation in instrument signatures during the largest portions of the flights when both instruments were functioning normally.  Under conditions where the units had been cold soaked at high altitude or experienced a rapid transition into a moist environment, both units showed a tendency to overshoot or lag in time by multiple seconds. This problem can also result in loss of data.  On certain flights, there are extensive gaps in one or both signals.  Even at their best, the response of the thermoelectric dew point sensors is roughly 2 seconds.  Response times are dependent upon ambient dew point depression and can exceed 10-15 seconds under very dry conditions.   During the rapid climbs and descents characterizing the beginning and ending of the project flights, the slow time response resulted in unrealistic super-saturation dew points.  These data have been left in the data sets to provide an indication of vertical dew point trends as opposed to accurate values at specific altitudes. The extensive high altitude work during the project placed the units under stress with extreme dew point depressions. Under these conditions overall accuracy is reduced. A direct comparison of DPLC and DPRC against DP_VXL under these conditions showed more variability and a bias towards a lower dew point value in the chilled mirror sensors.  Based on overall performance DPRC was selected as the reference signal (DPXC) when the VCSEL data were not available.
The performance of the CARI TDL hygrometer was dominated by noise in the signal at very low humidity values.  The data from this sensor are processed separately by the CARI group and do not appear in the base RAF data set.  Access to these data and a report on the system performance will be provided by the CARI group in a separate process.

Altitude Data. The altitude of the aircraft was measured in several ways. A pressure based altitude (PALT,PALTF) is derived from the static pressure using the hydrostatic equation and the U.S. Standard Atmosphere, which assumes a constant surface pressure of 1013mb and a mean surface temperature of 288.15 K.   

The GPS positioning system also provides an altitude readout (GGALT).  This output normally provides a fairly accurate MSL altitude based on an ellipsoid model of the Earth (WGS-84). The RAF recommends the use of the GPS altitude as the reference value for this measurement.
Ozone Data.  In situ ozone mixing ratios (FO3_CL) are quantified by detection of chemiluminescence produced from reaction of ambient ozone with nitric oxide reagent.  The instrument has a lower detection limit of 2 ppbv ± 3% and a 0.1 pbbv precision.  The initial PREDICT data release includes preliminary ozone mixing ratios calculated in real time during research flights.  Prior to final release, a water vapor correction will be applied to the data.    This correction will have a maximum value of approximately 15% in the marine boundary layer, decreasing nonlinearly to essentially 0 at the highest altitudes.  Data coverage was very good during this experiment; high quality measurements were obtained for the entirety of all research flights with two exceptions:  the first 3 hours of RF10 and all of RF14.

Aerosol & Cloud Droplet Sizing Data. Two 1D particle probes (UHSAS, CDP) were used on the project along with a cabin mounted CN counter.  Some specific details on each of the probes are summarized below:

UHSAS: The UHSAS aerosol particle probe functioned poorly for a majority of the flights during the project with performance deteriorating as the project progressed.  Sample flows dropped to near zero as the probe cold soaked at high altitude.  It is possible that moisture in the sheath flow filters froze.  Pre-flight drying of the filters later in the project helped some, but only low altitude data should be used from this system.
Note: Due to the sampling technique employed by this 
 probe it is not suitable for use in clouds.  
CDP: This probe basically measures cloud droplets (3 -50um). It is designed specifically to sample water droplets and will significantly under sample ice particles such as the ones encountered during this program.  Beyond that problem the probe itself functioned very well.  Some data were lost due to a communications problem with the wing pod DSM transmitting the probe data to the ADS console.
CN: This instrument is a water based technology that hydrates sub-micron aerosol particles and grows them to the point where they can be counted.  At the extreme conditions encountered during the project the water saturation process was unable to provide enough moisture for the system to function at the higher altitudes.  The data are fine during climb out and descent, but the counts drop to zero after a few minutes at altitudes above 40K ft.  There typically aren’t many aerosol particles at these altitudes, but the data are not reliable to make a true determination. 
Precipitation Sizing Data. Three precipitation probes were flown during the project: a standard 2D-C probe with 25 um resolution; the SID-II small ice detector; and the 3V-CPI imaging probe.  All three generally functioned well.   

2D-C: Some data were lost due to a communications problem with the wing pod DSM transmitting the probe data to the ADS console.  Short periods of spurious counts in clear air did occur on some flights.  The raw two dimensional images produced as the primary data record from this system are stored in separate data files available through the project data archive.  EOL software is available to view these data records.  Some derived variables are included in the base netCDF data files, specifically, total particle concentration, mean diameter and equivalent liquid water content.
SID-II:  

3V-CPI:  The SPEC Cloud Particle Imager The SPEC was deployed during the entire PREDICT period. This instrument is a combination of two 2D-S probes (128 diodes with effective 10-micron resolution) and a megapixel 3-micron digital camera (Cloud Particle Imager). The probe was operated by SPEC during PREDICT. EOL is in the process of acquiring a computer and software to process the data from PREDICT and to make the data available to investigators; however, this work will not be completed for several months.
Microwave Temperature Profiler (MTP): The Microwave Temperature Profiler (MTP) was operated on every PREDICT flight except RF13 and FF03 when it was removed for troubleshooting. Initial concerns about whether the sensor was sampling at the specified frequency were determined not to have a serious impact on the data. Hence, good quality temperature profiles were obtained throughout the project. The exceptions are short periods where very high ice water contents were encountered, which seemed to have the effect of disrupting the frequency synthesizer so that only one frequency (instead of three) was being sampled. This problem was consistently alleviated by restarting the sensor, so in most cases only a few minutes of data were lost. A more complete data quality report will be submitted separately with the final MTP data set.
Liquid Water Content:  The research payload included several sensors that measure the liquid water content in clouds: the Counterflow Virtual Impactor; a King Probe hot wire sensor; and a Rosemount icing rate detector.  All three systems generally functioned well.
CVI:  This specialized inlet system allows for size segregated sampling of cloud droplets and ice particles.  Particles smaller that a preset cut size are inertially rejected with the remainder being ingested and evaporated.  The residual is examined for humidity content and aerosol particle size and concentration.  Basically the output of the system is condensed water content of particles greater than the cut size along with the size spectra of the nucleating particles. The CVI worked well at low condensed water contents, but sometimes saturated during the occasional high ice water content events mentioned earlier. While some system outputs are recorded on the GV ADS system, special data handling is required.  The final CVI data will be archived separately from the base netCDF files.


King Probe:  While this hot wire system functioned normally, use on the GV and under the targeted research conditions is problematic.  The zero base line tends to shift with large changes in altitude and the wire is only partially sensitive to frozen particles.  Use of these data to characterize ice clouds like most of those encountered during PREDICT is not recommended.  All penetrations of liquid water clouds were strictly incidental during departure from and approach to St Croix.

RICE:  The icing rate detector output has no set scientific value based on the voltage output.  Rather the rate of change in the signal indicates the presence of super-cooled liquid water.  With the bulk of the cloud penetrations occurring at temperatures well below -40C, very little useful data were collected during PREDICT.  
All Weather Wind Gust Pod.  This system was flown as a preliminary test of new technology.  Data include a CMIGITS inertial platform to determine the orientation of the probe on the wing pylon.  These data are generally good.  A separate set of 3-D winds have been calculated using input from this system.  Note that only data from straight and level flight should be used.  The location of the gust pod on a wing pylon makes the measurements uniquely susceptible to errors in turns, climbs and descents.
*
*
*
*
*
*
*
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*
*
*
*


Section II:  Flight-by-Flight Summary
RF01
Bad A2D card in nose DSM.  Four research temperature

outputs were affected (ATFH1, ATFH2, ATHR1, ATHR2).  No 

data from these sensors for the entire flight.
Loss of communication with the VCSEL hygrometer.  DP_VXL and

DPXC data missing from 150121 to 150241 CUT.

Dynamic pressure line from All Weather Gust Pod is frozen due

to water ingestion.  QCC_GP data bad from 1055 to 1445 CUT.

UHSAS aerosol probe not functioning normally at altitude.

Data bad for entire flight.

RF02
Icing of radome gust system affecting 3-D winds.  Use

alternate wind data from 1036 to 1519 CUT.

VCSEL hygrometer not functional for flight.  DPRC used for 

DPXC and other humidity related variables.

UHSAS aerosol probe not functioning normally at altitude.

Data bad for entire flight.

Auto-rebalance of chilled mirror dew point sensors.  DPLC,

DPRC and DPXC bad from 1042 to 1134 CUT.

Dynamic pressure line from All Weather Gust Pod is frozen due

to water ingestion.  QCC_GP data bad from 1039 to 1519 CUT.

Icing rate indicator not communicating with data system.  RICE

data bad from 1047 to 1301 CUT.

RF03 Icing of radome gust system affecting 3-D winds.  Use

alternate wind data from 1414 to 1726 CUT.

VCSEL hygrometer and DPRC sensor not functional for flight.

DPLC used for DPXC and other humidity related variables.

UHSAS aerosol probe not functioning normally at altitude.

Data bad for entire flight.

CN counter not functioning normally at altitude. Data bad for
entire flight.

Dynamic pressure line from All Weather Gust Pod is frozen due

to water ingestion.  QCC_GP data bad from 1048 to 1735 CUT.

Auto-rebalance of chilled mirror dew point sensors.  DPLC,

DPXC and all derived moisture variables bad from 1158 - 1229

and 1610 - 1636 CUT.

Loss of communication with radome A2D card.  Four research

Temperature outputs were affected (ATFH1, ATFH2, ATHR1, 

ATHR2).  No data from these sensors from 1610 to 1746 CUT.
RF04
UHSAS aerosol probe not functioning normally at altitude.

Data bad for entire flight. 
Loss of communication to Wing Gust Pod DSM.  All _GP data

missing from 1632 to 1637 CUT.

RF05
UHSAS aerosol probe not functioning normally at altitude.

Data bad for entire flight. 

Icing rate indicator not communicating with data system.  RICE

data bad from 1328 to 1331 CUT.

RF06
CN counter not functioning normally at altitude. Data bad for

entire flight.

Loss of communication with radome A2D card.  Four research

Temperature outputs were affected (ATFH1, ATFH2, ATHR1, 

ATHR2).  No data from these sensors from 180054 to 180537 CUT.

RF07 UHSAS aerosol probe not functioning normally at altitude.

Data bad for entire flight.
Icing of radome gust system affecting 3-D winds.  Use

alternate wind data from 1605 to 1648 CUT.

Dynamic pressure line from All Weather Gust Pod is frozen due

to water ingestion.  QCC_GP data bad from 1605 to 1648 CUT.

Auto-rebalance of chilled mirror dew point sensors.  DPLC,

DPRC bad from 1025 to 1058 CUT.

2DC precipitation probe not functioning.  Data bad for the

entire flight.

RF08
UHSAS aerosol probe not functioning normally at altitude.

Data bad for entire flight.

Dynamic pressure line from All Weather Gust Pod is frozen due

to water ingestion.  QCC_GP data bad from 1230 to 1640 CUT.

Auto-rebalance of chilled mirror dew point sensor.  DPLC

bad from 1517 to 1541 CUT.

RF09
Cabin temperature sensor not functioning.  TCAB bad for

the entire flight.
Left side dew point sensor not functioning.  DPLC bad for 

The entire flight.

Auto-rebalance of chilled mirror dew point sensor.  DPRC

bad from 1343 to 1420 CUT.

RF11
Fast ozone analyzer not initialized correctly at takeoff.

     FO3_CL data missing from 1244 to 1537 CUT. 

Loss of communication with VCSEL hygrometer.  DP_VXL data bad

from 1244 - 1339 and 1930 - 1953 CUT.  DPRC used as input to

DPXC and all derived humidity variables.

RF12 Icing of radome gust system affecting 3-D winds.  Use

alternate wind data from 1131 to 1719 CUT.

Dynamic pressure line from All Weather Gust Pod is frozen due

to water ingestion.  QCC_GP data bad from 1616 to 1702 CUT.

VCSEL hygrometer not functional for flight.  DPRC used for 

DPXC and other humidity related variables.

King Probe element failed.  PLWCC data bad for entire flight.

2DC precipitation probe not communicating with the data

system.  Data bad from 1102 to 1750 CUT.

RF13 Icing of radome gust system affecting 3-D winds.  Use

alternate wind data from 1309 to 1815 CUT.

Dynamic pressure line from All Weather Gust Pod is frozen due

to water ingestion.  QCC_GP data bad from 1701 to 1800 CUT.

Water saturation of chilled mirror dew point sensors.  DPLC,

DPRC bad from 1812 to 1824 CUT.

MTP removed from aircraft for repairs.  No data for flight.

In flight restart of Fast ozone sensor required.  FO3_CL data

bad from 1227 to 1308 CUT.

Cabin temperature sensor not functioning.  TCAB bad for

the entire flight.

RF14 VCSEL hygrometer removed from aircraft for repairs.  No data

for flight.  DPRC used for DPXC and other humidity related 

variables.

Failure of software control for Fast ozone sensor.  No FO3_CL

Data for flight.


Icing of radome gust system affecting 3-D winds.  Use

alternate wind data from 0925 to 1428 CUT.

Dynamic pressure line from All Weather Gust Pod is frozen due

to water ingestion.  QCC_GP data bad from 0955 to 1415 CUT.

Cabin temperature sensor not functioning.  TCAB bad for

the entire flight.

CN counter dries out.  CONCN data bad from 1013 to 1432 CUT.

RF15 VCSEL hygrometer removed from aircraft for repairs.  No data

for flight.  DPRC used for DPXC and other humidity related 

variables.


UHSAS aerosol probe not functioning normally at altitude.

Data bad for entire flight. 

CN counter dries out.  CONCN data bad from 1722 to 2149 CUT.

CMIGITS ground speed error.  CVNS_GP bad from 1630 to 

1649 CUT.

2DC precipitation probe not communicating with the data

system.  Data bad for flight.

RF16 VCSEL hygrometer removed from aircraft for repairs.  No data

for flight.  DPRC used for DPXC and other humidity related 

variables.


Icing of radome gust system affecting 3-D winds.  Use

alternate wind data from 1533 to 2026 CUT.

 
UHSAS aerosol probe not functioning normally at altitude.

Data bad for entire flight. 

CN counter not functioning.  Data bad for entire flight.

RF17 VCSEL hygrometer removed from aircraft for repairs.  No data

for flight.  DPRC used for DPXC and other humidity related 

variables.


Icing of radome gust system affecting 3-D winds.  Use

alternate wind data from 1139 to 1246 CUT.

Dynamic pressure line from All Weather Gust Pod is frozen due

to water ingestion.  QCC_GP data bad from 1142 to 1530 CUT.

Water saturation of chilled mirror dew point sensors.  DPLC,

DPRC and DPXC bad from 1542 to 1553 CUT

CN counter dries out.  CONCN data bad from 1239 to 1553 CUT.

Cabin temperature sensor not functioning.  TCAB bad for

the entire flight.

RF18 VCSEL hygrometer removed from aircraft for repairs.  No data

for flight.  DPRC used for DPXC and other humidity related 

variables.


Icing of radome gust system affecting 3-D winds.  Use

alternate wind data from 1511 to 1917 CUT.

Dynamic pressure line from All Weather Gust Pod is frozen due

to water ingestion.  QCC_GP data bad from 1511 to 2137 CUT.

Water saturation of chilled mirror dew point sensors.  DPLC,

DPRC and DPXC bad from 2127 to 2137 CUT

CN counter dries out.  CONCN data bad from 1110 to 1606 CUT.

Cabin temperature sensor not functioning.  TCAB bad for

the entire flight.

RF19 VCSEL hygrometer removed from aircraft for repairs.  No data

for flight.  DPRC used for DPXC and other humidity related 

variables.


Icing of radome gust system affecting 3-D winds.  Use

alternate wind data from 1133 - 1300 and 1447 - 1521 CUT.

Dynamic pressure line from All Weather Gust Pod is frozen due

to water ingestion.  QCC_GP data bad from 1142 to 1554 CUT.

Water saturation of chilled mirror dew point sensors.  DPLC,

DPRC and DPXC bad from 1558 to 1606 CUT

Cabin temperature sensor not functioning.  TCAB bad for

the entire flight.

UHSAS aerosol probe not functioning normally at altitude.

Data bad for entire flight.

RF20 Left chilled mirror dew point sensor exhibiting

uncharacteristic response.  DPLC data bad for entire flight. 

Wing DSM not communicating with data system.  CDP cloud

droplet data and RICE icing rate data missing for flight.

Dynamic pressure line from All Weather Gust Pod is frozen due

to water ingestion.  QCC_GP data bad from 1326 to 1840 CUT.

CN counter dries out.  CONCN data bad from 1305 to 1840 CUT.

Loss of communication with VCSEL hygrometer.  DP_VXL, DPXC and all humidity related variables missing from 1820 to 1840 CUT.

RF21 Icing of radome gust system affecting 3-D winds.  Use

alternate wind data from 1535 to 1721 CUT.

Dynamic pressure line from All Weather Gust Pod is frozen due

to water ingestion.  QCC_GP data bad from 1241 to 1716 CUT.

Left chilled mirror dew point sensor exhibiting

uncharacteristic response.  DPLC data bad for entire flight. 

Wing DSM not communicating with data system.  CDP cloud

droplet data and RICE icing rate data missing for flight.

UHSAS aerosol probe not functioning normally at altitude.

Data bad for entire flight.

CN counter not functioning.  Data bad for entire flight.

RF22 Icing of radome gust system affecting 3-D winds.  Use

alternate wind data from 1625 to 1812 CUT.

Dynamic pressure line from All Weather Gust Pod is frozen due

to water ingestion.  QCC_GP data bad from 1602 to 1822 CUT.

Left chilled mirror dew point sensor exhibiting

uncharacteristic response.  DPLC data bad for entire flight. 

UHSAS aerosol probe not functioning normally at altitude.

Data bad for entire flight.

CN counter not functioning.  Data bad for entire flight.

Loss of communication with VCSEL hygrometer.  DP_VXL missing from 1706 to 1822 CUT.  DPRC used as DPXC and for input to all humidity related variables.

Water saturation of chilled mirror dew point sensors.  DPRC,

and DPXC bad from 1815 to 1822 CUT

Loss of communication with 2DC precipitation probe.  Data bad

from 1627 to 1822 CUT.

RF23 Icing of radome gust system affecting 3-D winds.  Use

alternate wind data from 1453 to 1913 CUT.

Dynamic pressure line from All Weather Gust Pod is frozen due

to water ingestion.  QCC_GP data bad from 1433 to 1955 CUT.

UHSAS aerosol probe not functioning normally at altitude.

Data bad for entire flight.

CN counter not functioning.  Data bad for entire flight.

Loss of communication with 2DC precipitation probe.  Data bad

from 1502 to 1634 CUT.

King probe element failure.  PLWCC data missing from 1538 to 2020 CUT.

RF24 Icing of radome gust system affecting 3-D winds.  Use

alternate wind data from 1241 to 1746 CUT.

Dynamic pressure line from All Weather Gust Pod is frozen due

to water ingestion.  QCC_GP data bad from 1231 to 1950 CUT.

Left chilled mirror dew point sensor exhibiting

uncharacteristic response.  DPLC data bad for entire flight.
Loss of communication with VCSEL hygrometer.  DP_VXL, DPXC 

and all humidity related variables missing from 1543 to 1555 CUT.

RF25 Icing of radome gust system affecting 3-D winds.  Use

alternate wind data from 1351 to 1850 CUT.

Dynamic pressure line from All Weather Gust Pod is frozen due

to water ingestion.  QCC_GP data bad from 1258 to 2008 CUT.

King Probe does not come up during pre-flight.  PLWCC data

missing for flight.

Loss of communication with VCSEL hygrometer.  DP_VXL, DPXC 

and all humidity related variables missing from 1350 to 1357 CUT.

Auto-rebalance of left chilled mirror dew point sensor.  DPLC

bad from 1254 to 1442 CUT.

UHSAS aerosol probe not functioning normally at altitude.

Data bad for entire flight.

RF26 UHSAS aerosol probe not functioning normally at altitude.

Data bad for entire flight.

CN counter not functioning.  Data bad for entire flight.

Loss of communication with VCSEL hygrometer.  DP_VXL, DPXC 

and all humidity related variables missing from 1411 to 1435 CUT.

Dynamic pressure line from All Weather Gust Pod is frozen due

to water ingestion.  QCC_GP data bad from 1308 to 1929 CUT.
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