ACCLIP2022 KMA KingAir Aircraft Observations Readme

This is the read me file for the Korean Meteorological Administration (KMA) King Air observations during
ACCLIP 2022 campaign including the CO,, CH4, CO, GPS position data and meteorological data such as
temperature, relative humidity, barometric pressure.
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2. Data Set Description

The all of the data providing for ACCLIP were measured based on Korean Meteorological Administration
(KMA) King Air research aircraft platform that is modified by Weather Modification Incorporated (Fargo, ND,
USA). It has a ceiling of 9.6 km, speed range of 70-120 m/s, with maximum flight time of 4.5 hours with the
maximum payload. The total of five one-day flight observations was included in the EOL filed data. This is
preliminary data and we will release the Quality controlled data within six months. Data will be provided as text
file with column name, and the flight information details were shown in Table 1.
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Table 1. The flight information details for KMA King Air observations during 2022 ACCLIP campaign

Flight Take-off and | Locations (Typical Flight route) Data Set name
mission landing time (Mainly covered 34°N~38°N; 124~128°E) (CRDS and AIMMS
name (UTQ) data)

KA-RFO1 | 2022-08-03 23:08 ~ KA-RF01-
2022-08-04 01:45 202208032308.txt

KA-RFO1-
202208032308-
AIMMS.txt

KA-RF02 | 2022-08-06 00:56 ~
2022-08-06 04:23

KA-RF02-
202208060056-
CRDS.txt

KA-RF02-
202208060056-
AIMMS.txt

KA-RF03 | 2022-08-16 01:30 ~
2022-08-16 04:09

KA-RF03-
202208160130-
CRDS.txt

KA-RF03-
202208160130-
AIMMS. txt

KA-RF04 | 2022-08-18 22:32 ~
2022-08-19 01:39

KA-RF04-
202208182232-
CRDS.txt

KA-RF04-
202208182232-
AIMMS.txt

KA-RFO05-
202208252246-
CRDS.txt

KA-RF05 | 2022-08-25 22:46 ~
2022-08-26 01:40

KA-RF05-
202208252246-
AIMMS. txt

3. Instrument Description

The CO,, CH.s and CO measurements employed a commercial analyzer developed by Picarro Inc. (CRDS,
model G2401m, Santa Clara, CA, USA). The temperature, ambient pressure and relative humidity were
measured by AIMMS-20 (Aircraft-Integrated Meteorological Measurement System). The altitude and position
information were also provided by GPS phase module of AIMMS-20 systems. The specifications of the CRDS
and AIMMS-20 were shown in Table 2.



Table 2. The Specifications for KMA King Air payload of Picarro CRDS G2401m and AIMMS-20.

Instrument Measurements Specifications Frequency
Picarro CRDS G2401m | CO; < 0.2 ppm over 300 seconds
(Cavity Ring-Down CH, < 2 ppb over 300 seconds 1 second
spectroscopy) CO < 30 ppb over 300 seconds
AIMMS-20 Temperature 0.01
(Aircraft-Integrated Relative Humidity 2% 1 second
Meteorological Barometric Pressure 100 hPa £ 0.05%
Measurement System) GPS (Lat, Lon, Alt) -

4. Data Collection and Processing

The aircraft data were recorded and collected by M300 data acquisition systems for the individual instruments
with a time resolution of 1second. The Picarro CRDS was calibrated more regularly and frequently (two-month
intervals) in our laboratory, with a series of three World Meteorological Organization (WMO) scale standard
sample tanks for CO, (374.06, 419.45, and 467.78 ppm) and CH4 (1756.7, 1901.4, 2325.8 ppb), two for CO
(311.1 and 89.7 ppb) from NOAA/ESRL, with full coverage of the observed range of ambient air. Since CO
levels are low in the troposphere, zero gas has been included to adapt to the three points linear calibrations. The
total measurement uncertainties were calculated by combination of the CRDS instrumentation precision, water
vapor correction errors, and the errors in the cavity pressure sensitivity. The detailed for data quality control and
quality assurance refer the Li et al. (2020).

5. Data Format

Product identifier: KA-RF
Example filename for the KAM King Air product:

KA-RF04-202208182232-CRDS.txt

KA is the King Air, RF## is the flight mission number during ACCLIP campaign, 202208182232 is take-off
time as YYMMDDhhmi format (UTC). CRDS is the measurement instrument name of Cavity Ring-down
Spectroscopy. The data file contains the Year, month, day, hour, minute, second, CO,_dry (ppm, water vapor
corrected by manufacture provided correction parameter), CH4_dry (ppb, water vapor corrected), CO (ppb),
H»0 (%, CRDS instrument reported water as percentage)

KA-RF04-202208182232-AIMMS.txt

AIMMS is the aircraft Integrated meteorological measurement system mounted on KMA King Air aircraft. The
data file contains the Year, month, day, hour, minute, second, latitude, longitude, altitude (m), Temperature (C),
Relative humidity (%), Barometric Pressure (hPa). The all of the missing data were flagged as 999999.9999.
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