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Motivation

A scientific method consists of the collection of
data through observation and experimentation,

and the formulation and testing of hypotheses -
Merriam-Webster Dictionary.

Thesis: Airborne data set that are not quality
controlled and quality assured result in the belief
and formation of incorrect hypotheses.
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June 13, 2008 Flight July 7, 2008 Flight



Objective
Illustrate the process and tools used in
creating airborne data sets.

Provide examples of how poor airborne
data sets can result 1In 1naccurate
scientific conclusions

Demonstrate the importance of high
quality data sets for scientific progress.




Definition

Quality Control - The process of
conducting tests to check that
measurements are being made
correctly and accurately.

Quality Assurance - The
process of reviewing a data
set to eliminate (replace —
with missing value codes)
measurements that are
invalid due to known
problems.




Cheyenne II: Bamako, Mali 2007
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Saudi Arabia Dust
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MODIS Image March 11, 2009 Al Faisaliyah Center
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FSSP Performance Checks

SN 1947-028-160 - 15 pm Beads
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Average channel values for the FSSP from performance checks
conducted during the 2007/2008 field project. All checks were
performed in Saudi Arabia while the FSSP was on the research King Air
200 aircraft. The solid horizontal line indicates the “standard” average
channel value where 15 pm beads theoretically should be measured.



FSSP Performance Checks

SN 1947-028-160 - 15 pm Beads
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Average channel values for the FSSP from performance checks
conducted during the Spring 2009 field project. The solid horizontal line
indicates the “standard” average channel value where 15 pm beads
theoretically should be measured. Analysis performed by Matt Clegg.



Observations
POLCAST?2
Flights

* Targets within
coverage of the
UND radar.

* Flights were
launched out of
Fargo, North
Dakota.

* Targets within
North Dakota.

* Obtained 7 seed
cases and 6 no
seed cases.




POLCAST?2 Flight Summary

Start Start End Total | Cloud Base | Cloud Base
Date Time Time Time Height Temp
YYMMDD | HH:MM:SS | HH:MM.:SS | Hours Meters Celsius
080610 22:46:47 23:27:30 0.68 1150 4
060612 19:24:43 20:33:37 1.15 1750 4
080612 21:52:43 23:55:21 2.04 2100 3
080613 18:19:08 21:32:41 3.23 1600 6
080614 20:24:45 22:32:19 1.58 2400 4
080619 21:19:54 22:42:50 1.38 2100 8
080621 20:57:32 22:53:01 1.95 2200 4
080626 21:57:00 00:24:42 3.46 2250 9
080701 22:41:52 01:02:48 2.39 1650 10
080707 22:45:17 00:55:28 3.17 1400 9
080709 19:41:54 21:25:18 1.74 2200 7
080711 19:10:58 21:15:20 2.07 950 22




Preliminary POLCAST2 Data
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CCN Concentration at STP [#/cm?]

The 1 Hz averaged total (0.1 - 3.0 um in diameter) aerosol concentration measured by
the Passive Cavity Aerosol Spectrometer Probe (PCASP) at the time corresponding to
samples made be the University of Wyoming Cloud Condensation Nuclei (CCN) counter
(1% Supersaturation). The solid green line is the one-to-one line. All valid out of cloud
measurements (FSSP total number concentration less than 50 # cm™) obtained during
the POLCAST2 field project are presented. Both the PCASP and CCN Counter
concentrations have been adjusted to standard temperature and pressure.



Prellmmary POLCAST2 Data
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Total Optical Aerosel Concentration at STP [#/cm?]

The 1 Hz averaged total (0.1 - 3.0 um in diameter) aerosol concentration measured by
the Passive Cavity Aerosol Spectrometer Probe (PCASP) at the time corresponding to
samples made be the University of Wyoming Cloud Condensation Nuclei (CCN) counter
(1% Supersaturation). The solid green line is the one-to-one line. All valid out of cloud
measurements (FSSP total number concentration less than 50 # cm™) obtained during
the POLCAST2 field project are presented. Both the PCASP and CCN Counter
concentrations have been adjusted to standard temperature and pressure.



Quality Assured Data
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Total Optical Aerosel Concentration at STP [#/cm?]

The 1 Hz averaged total (0.1 - 3.0 um in diameter) aerosol concentration measured by
the Passive Cavity Aerosol Spectrometer Probe (PCASP) at the time corresponding to
samples made be the University of Wyoming Cloud Condensation Nuclei (CCN) counter
(1% Supersaturation). The solid green line is the one-to-one line. All valid out of cloud
measurements (FSSP total number concentration less than 50 # cm™) obtained during
the POLCAST2 field project are presented. Both the PCASP and CCN Counter
concentrations have been adjusted to standard temperature and pressure.



amako, Mali Aerosol Pollution
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Figure 5.4: Aerosol size distributions measured downwind of
Bamako and upwind from Bamako on 18 August 2006.

“Although the concentrations of larger particles are very similar upwind and
downwind of Bamako, the concentrations of smaller particles dramatically
iIncrease downwind of Bamako most probably due the city pollution evident.
While the total concentrations of aerosols upwind of Bamako ranged
between 200 and 400 cm-3, the total concentrations of aerosols in the size
range 0.1 to 3 um diameter increased to between 4000 and 5000 cm-3."

Quoted from “Feasibility Study for the Augmentation of Rain in Mali”
2006 NCAR report.



Flight Track:
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PCASP Counts: 18 August 20006
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The 10 Hz total (0.1 - 3.0 um in diameter) aerosol counts measured by the
Passive Cavity Aerosol Spectrometer Probe (PCASP).



GPS Altitude: 18 August 2006
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Airborne Data Processing and Analysis
(ADPAA) Software Package

* Quality control
and quality
assurance of data
sets requires a
great deal of time.

* Robust software
tools are essential
but time
consuming to
build and have

limited users.

* Started ADPAA
Source Forge
project.
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Creating
Creating
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Creating
Creating
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Creating
Creating
Creating
Creating
Creating
Creating
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TigerVNC: plume.atmos.und.edu:1 (delene)
delene@plume:/nas/ral/SaudiArabia/Spring09/Aircraft/KingAir_N825ST/FlightData/20090409_123225/PostProcessing

1

[*|[delene@plume PostProcessingl$ postprocessin
Processing the 09 04 ©9 12 32 25.sea file

09 04 09 12 32 25.
09 04 09 12 32 25.
09 04 09 12 32 25.
09 04 09 12 32 25.

Processing the 09 04 09 12
Creating 09 04 09 12 32 25.ballvario.lHz
\iAveraging the 09_04_09_12 32 25.physical.? file
\Averaging the 09_04_09_12 32 25.physical.? file
Creating 09_04_09_12 32 25.serial.cpc.1lHz
Creating the ©9_04_09_12 32 25.2dc.spec.lHz
Processing the 09 04 09 12 32 25.physical.?
Creating ©9 @4 ©9 12 32 25.basic.
Creating ©9 04 ©9 12 32 25.basic.lHz
Processing the 09 @4 ©9 12 32 25.
Processing the 09 @4 ©9 12 32 25.

09 04 09 12 32 25.
09 04 09 12 32 25.
09 04 09 12 32 25.
09 04 09 12 32 25.
09 84 09 12 32 25.
09_04_09_12 32 _25.
©9_04_09_12_32_25.
©9_04_09_12_32_25.
©9_04_09_12_32_25.
99 04 09 12 32 25.
09 04 09 12 32 25.
09 04 09 12 32 25.
09 04 09 12 32 25.
09 04 09 12 32 25.
09 04 09 12 32 25.
09 04 09 12 32 25.
09 04 09 12 32 25.
09 04 09 12 32 25.

analog.clean
counts.pcasp.clean
serialA.aimms.clea
serialB.aimms.clea

32 25.analog.??? file

18Hz

hotwire.raw .
2dc.shadowOR. raw
hotwire.1Hz
conc.spp_fssp.1Hz
serial.GPS.1@sec
spp_fssp.cpc.raw

seccfssp.spp_fssp.cpc.raw
conc_stp.pcasp.raw
conc_stp.spp_fssp.raw

2dc.comb. 1Hz

conc_stp.spp_fssp.1lHz

dmtccnc.combined. r
550nm.scat.raw
sau

*.sau
*.sau
sau.nc
kml

[delene@plume PostProcessingl$

_saudi 09 04 89 12 32_

n
n

file

counts.pcasp.???
counts.spp_fssp.raw

aw

Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done
Done

25.sea

Automatic

Post-processing

of Aircraft
Flight Data

TigerVNC: plume.atmos.und.edu:1 (delene)

E Cplot: 09_04_09_12 32 25.sau IDL 0
53
g
E Time EUTC]
12:46:40 13:20:00 13:53:20 14:26:40
g N Axis ¥ Axis Color T T T
g — — —
A FSEPLNC (57 3]
T 4 Time [second] N = « Tine [second] = -
- FS5P_HenD' [um]
2 ~ Air_Tewp [deal] ~ Air_Tewp [deal]
s ~ FS5P_HedDl [un]
] ~ Hachha_n [None] ~ Hachha_n [None]
= v FS5P_HedVD [un] -
2 1A [w/s] 1A [w/s]
<  FS5P_Stdey [un] ev I eW
Y < TAS [wis] < TAS [wis]
~ FS5P_RDisp [None]
O < Press Alt [n] < Press Alt [n]
v FSSP_EffRRa [Hone]
I C ~ Pot_Tenp [deck] ~ Pot_Tenp [deck]
v FSSP_EFFRRT [Hone]
- BPS_Time [second] - BPS_Time [second]
~ FS5P_Concn [#/om™3]
+ BFS_Lat [degree] + BFS_Lat [degree]
~ Aol _Ratio [Hone]
+ GPS_Lon [degree] + GPS_Lon [degree]
~ FSSP_LUCSTP [g/n"3]
v GFS_GSpeed [knots] v GFS_GSpeed [knots]
< BY_Vert¥al [mis] E
~ GPS_Date [stamp] ~ GPS_Date [stamp] |
- Hatwire LWC [a/n°3] 7
- GPS_ALL [m] v GFS_ALt [m] MN‘I\P[ 7
INS_HEADING [degree] < STATIEFR [hia] INS_HEADING [degree] I
v INS_E legree. v INS_E legree. 4 4 4+ 4
o e 4.8%70 4.8%10 5.0%10 5.2x10
« FlareBIP [volt]  FlareBIF [volt] Time [second]
- AIHHS Temp [deql]
+ FlareEject [volt] + FlareEject [volt]
v AIHHS_BaroP [hPal = Statistics [BEE
 FSSP_Cone [#/cn'3]  FSSP_Cone [#/cn'3]
< AIHHS_W_NS [m/s] X Parameter ¥ Parameter
~ FEEP_LUC [a/u73) ~ FEEP_LUC [a/u73) MEEM e ABEIITL HEAN ceeeeeeeeeeenns -0.4797
ATHHS W_EW [/
< FEEP Henl ] 4 | HIMELEN [n/e] £ | < FaEP D Tl 7] Standard Dewistion . 19519959 Standard Devistion . 12,3508
5 Percentile ......, 45546.5195 & Percentile .,....,  -10,7108
‘f Compiled module: XDISPLAYFILE. = Time Interval [x] 25 Percentile ..., 4B908,5195 25 Percentile ,..... ~8.7026
iy Eomp}}eg mogu}e: ?S;ﬁEREEN*SIZE' st T [ e oo 50 Percentile ,...., 48605,5195 50 Percentile ,,.... -7,8321
% ompile module: B tart Time n ime i
75 Percentile o..... G0302,5195 75 Percentile ,,.... 19,7512
% Compiled module: MOMENT.
= P 95 Percentile ...... G51B59.5195 95 Percentile ...... 27,0767
=




E ADPAA on Source Forge
http://sourceforge.net/projects/adpaa

GNU General Public License, Version 3

Over 170 K lines of code in IDL, Bash/csh
Scripts, Perl, FORTRAN, C, and Python

Subversion Source Code Management

* Sync Code Between Systems
* Tracking Coding Activity
* Revert Changes

Feature Requests, Bug Tracker and Forum



Conclusions

* Problems can develop during field
projects that are only detectable with
robust quality control procedures.

* Knowledgeable scientists are required to
perform quality assurance of airborne
measurements in order to provide
scientifically useful data sets.

* Not conducting quality control and
quality assurance result in incorrect
hypotheses and beliefs.
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