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1.0

2.0

Data Set Overview

The data set contains in-situ measurements of the atmospheric trace gases
N,O and CO by the DLR FALCON aircraft during the Deep-Propagating
Gravity Wave Experiment (DEEPWAVE) 2014 in New Zealand. The data set
includes 13 files for every DLR FALCON research flight between the 29™ of
June and 20" of July 2014 with take-off and landing in Christchurch/New
Zealand. The measurement area was located from 20°S — 60°S, and 130°E —
150°E, respectively. For additional information on DEEPWAVE check the
project webpage under: https://www.eol.ucar.edu/field_projects/deepwave.

Instrument Description

The in-situ measurements were performed with the University of Mainz
Airborne Quantum Cascade Laser-spectrometer (UMAQS), which is based on
the Aerodyne Quantum Cascade Laser Mini Monitor (Aerodyne Research Inc.,
MA, USA) with a 76m astigmatic multipass absorption cell [1,2]. The
instrument applies direct absorption spectroscopy using a continuous-wave
guantum cascade laser with a sweep rate of 2 kHz. To account for potential
drifts, an in-flight calibration unit with compressed ambient air, which has been
calibrated before and after the flights against a laboratory standard, is used.
Further information on the instrument can be found in [3].

Time Precision (2 0) Accuracy relative to working
resolution [ppbv] standard [ppbv]
CO 1Hz 0.7 ppbv 1.3 ppbv
N2O 1Hz 0.2 ppbv 0.4 ppbv
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The accuracy values can be regarded as conservative estimates and are
dominated by drifts during ascent and descent, with significant higher stability
during horizontal flight sections.

3 Hz data are available on request.

3.0 Data Collection and Processing

The data set contains 13 files, one for each research flight of the DLR Falcon:

Flight Date (UTC) File
RF-F-01 2014-06-29 DEEPWAVE_RF_F_01_20140629_20150529_UMAQS_N20_CO.ames
RF-F-02 2014-06-30 DEEPWAVE_RF_F_02_20140630_20150529_UMAQS_N20_CO.ames
RF-F-03 2014-07-02 DEEPWAVE_RF_F_03_20140702_20150529_UMAQS_N20_CO.ames
RF-F-04 2014-07-04 DEEPWAVE_RF_F_04_20140704_20150529_UMAQS_N20_CO.ames
RF-F-05 2014-07-04 DEEPWAVE_RF_F_05_20140704_20150529_UMAQS_N20_CO.ames
RF-F-06 2014-07-10 DEEPWAVE_RF_F_06_20140710_20150529_UMAQS_N20_CO.ames
RF-F-07 2014-07-11 DEEPWAVE_RF_F_07_20140711_20150529_UMAQS_N20_CO.ames
RF-F-08 2014-07-11 DEEPWAVE_RF_F_08_20140711_20150529_UMAQS_N20_CO.ames
RF-F-09 2014-07-12 DEEPWAVE_RF_F_09_20140712_20150529_UMAQS_N20_CO.ames
RF-F-10 2014-07-12 DEEPWAVE_RF_F_10_20140712_20150529_UMAQS_N20_CO.ames
RF-F-11 2014-07-14 DEEPWAVE_RF_F_11_20140714_20150529_UMAQS_N20_CO.ames
RF-F-12 2014-07-16 DEEPWAVE_RF_F_12_20140716_20150529_UMAQS_N20_CO.ames
RF-F-13 2014-07-20 DEEPWAVE_RF_F_13 20140720_20150529_UMAQS_N20_CO.ames

The N,O and CO data is corrected for potential instrumental drifts based on in-
flight calibrations against compressed air, which is traceable against NOAA
laboratory standards.

4.0 Data Format

The data set is provided in the NASA Ames Format for Data Exchange
(https://badc.nerc.ac.uk/help/formats/NASA-Ames/).

The header lines contain metadata according to the NASA Ames Format
guidelines (see: Fehler! Verweisquelle konnte nicht gefunden werden.).
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Figure 1: Header of data files with description of important sections.

42 1001

Mueller, Stefan (stefan.mueller@uni-mainz.de); Hoor, Peter

Johannes Gutenberg University, Institute for Atmospheric Physics, Mainz, Germany

1 | FALCON | CO and N20 measurements with the University of Mainz airborne QCL-spectrometer (UMAQS)
CAMPAIGN DEEPWAVE

=== =5=5=73 Date of data collection and creating data file.

Time (UT seconds) from midnight on date given in line 7

2
PTYPWYERTYTTNT | Values for NaN's.
CO (ppbv): CO mixing ratio 3
N20 (ppbv) : N20 mixing ratio N,O snd CO data in ppbv

Special comment lines (internal data information):

Campaign = DEEPWAVE
Flight = RF-F-04
Label = DEEPWAVE_RF-F-04_140704

Contact Johannes Gutenberg University / Institute for Atmospheric Physics /| Johannes-Joachim-Becher-Weg 21 / 55128 Mainz / Germany

inlet = 1/2" PIFE bypass flow, 1/2" PTFE inlet, heated

Comments: N/A

is

DATA_CONTACT_INFO: Address: J.-J.-Becher-Weg 21, D-55128 Mainz, Germany; eMail: hoor@uni-mainz.de

PLATFORM: DLR FALCON

ASSOCIATED DATA: FALCON navigation and meteorological data

DATA_INFO: CO data are in ppbv

ACCURACY RELATIVE TO STANDARD FOR CO: 1.3 ppbv

PRECISION FOR CO: 0.7 ppbv

DATA_INFO: N20 data are in ppbv

ACCURACY RELATIVE TO STANDARD FOR N20: 0.4 ppbv
ECL N20: O, x4

PROJECT_INFO: DEEPWAVE study 29. June - 20. July 2014; based at Christchurch/New Zealand

STIPULATIONS_ON USE: Use of this data requires PRIOR OK from Prof. Peter Hoor!

PLEASE PAY ATTENTION, possible time shifts between GPS and instrument time up to 2s

INFORMATION ABOUT DATA Analysis: Gain for CO correction: 0.057; Water correction exponent for CO: 1.38; Water correction exponent for N20: 1.28

INFORMATION ABCUT CALIBRATION STANDARD: CO-Value: 210.5; N20-Value: 329.08; Gas zylinder ID: AUD 439

Precision and accuracy of N,O and CO data.

Time co N20

0606 5998465 '55585.50 Start of data (Time in secs of day, CO and N,0).

10009 9999.00 99999.00
10010 9999.00 99999.00

5.0 Dataremarks

Almost full data coverage for all research flights during DEEPWAVE 2014.
NaN's in the data time series are mostly due to in-flight calibrations. According
meteorological and GPS data of the DLR Falcon is necessary for scientific
interpretation.
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