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Abstract

In order to investigate the abundance and transboundary fluxes of air pollutants over the Yellow Sea, airborne
measurements were made aboard the SF-600 aircraft (Pan-Asia Engineering) in March, 1996. The data presented
in this paper are preliminary results and airborne experiment will be carried out until 1999. The vertical profile of
relevant meteorological parameters such as temperature, water vapor, wind direction and wind speed were also
observed at Tacan. Mixing layer height was about 1000~ 1100 m during the flights.

The SO, and NOx concentrations were 3~6 ppb and 5~7 ppb below 1000 m, within 1 ppb and 3~5 ppb at
1000~ 2000 m, respectively. Backward trajectory analyses were also carried out.

A mathematical method by Lelieveld er al.(1989) was used to estimate the flux of air pollutants through the
planetary boundary layer of Yellow Sea area. Transboundary fluxes were calculated using the measurement results
with respect to the pollutants concentration, depth of the planetary boundary layer, wind speed and wind direction.
The estimated transboundary flux of SO; through the western boundary of Korea was about 39~42 tons/hour.
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Table 1. Description of SF-600 aircraft.
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Model Type SF-600 Maximum Speed 305 km/hr
Manufacturer AGUSTAR (Italy) Maximum Altitude 10,000 ft
Dimension 15X12.15x4.6m Empty Weight 2,300kg
Maximum Power 860 hp Crew Two Pilots+9 Seats
Normal Speed 250 km/hr Owner Pan-Asia Engineering
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Fig. 1. The aircraft (a), and gampling nozzle (b) install-
ed on the bottom of the aircraft.
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Table 2. Relevant aircraft instrumentation employed in the experiment.
Parameter Operation Principle Range (Detection Limit) Accuracy Manufacturer (Model)
or Instrument
SO, UV Fluorescence < 500 ppb (1 ppb) < 2% MCSAM-2AM
NO, Chemiluminescence < 2000 ppb (1 ppb) < 2% MCSAM-2AM
NO Chemiluminescence < 2000 ppb (1 ppb) < 2% MCSAM-2AM
Position & Altitude GPS Position (°) & Altitude (m) Trimble Navigation Co.
Data Acquisition
System 486-~DX2 SAMSUNG
@ 03.02 AM FLIGHT PATH (b) 03.02 PM FLIGHT PATH
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Fig. 2. Aircraft fiight paths for March 2; morming flight (a) and aftemoon flight (b).
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Fig. 3. Vertical profiles of meteorological variables at 0300 LST (thin line) and 1500 LST (thick line) on Mar 2;
potential temperature (a), mixing ratio (b), wind speed (c) and wind direction (d).
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Concentration Flux Unit Flux
Sampling b U L H Q, ton/h ton/hr - km
Period (ppb) ms) | Gm) | @@ | () (ton/hr) (ton/hr - km)
SO, NOx SO, NOx SO, NOx
1996. 3.2 AM 3 6 5.0 232 1100 90 39 39 0.17 0.17
1996. 3.2 PM 6 5 8.1 232 | 1070 20 42 18 0.18 0.08
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