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Q AMd A (FEY), FAANGAM TE(30m, 60m, 90m, 120m, 150m)°] W nqHA] SES
o} AHER 30m AHQ PM2s9t PMio E4%-2 242 18.63ug/ ', 24.23ug/mf, 150m 2| A9
2 Z47F 10.89ug/m, 10.61ug/mfE 17t FoMHd,E Ha 527t WolAle A o2 YEt 7
ATF(FEY) 30m AH PM2s2F PMig 24832 2H2 9.03ug/mr, 11.21ug/nf, 150m AH Q] PM,s&F PMio 43k
2 Z47F 34248/, 3.57ug/ 'R ILETF EoldS4E Wi FEUF QoA AoE Yoy, BE AF9 PMas%t
PMio 332 Hl5g A0 Yehgth $AXY 30m A2 PM2s9 PMio E4 23 242 10.65ug/ 1, 12.06ug/
n’, 150m A9 PMaset PMi10Y] A% 42 4.24ug/nt, 5.17g/ 2 =7} 2otA4-E A A 22 PM2s9F PMio
L7 Fopl S RISkt FAX Y AL AAdEGo|Y FEH v|d] wEFo] B2 TR s Slo] PMasY
BZ7F PMio2] FEE 24 U2 A= AlRHY Al A BF 17}t AS5TE PM2set PMo] 527t 7H4st
£t FAE Btk B, A48, FAXY, AdAA(GEY) £02 PMase PMed] =7 w2 A o2 FRIsHgt
B 7o A= EXo] SR WA sEghE 1EEE Z5ty et 297t glon, A gy TAAY &
oA F835t FUHAEA 72ARE EEE 5 US FASE ARHT

o
o
>
re

g
=
o
=
=
A
o2
A
rlo

Abstract This study measured the Particulate Matter (PM) concentration according to altitude (30 m, 60
m, 90 m, 120 m, and 150 m) in three different environments: a construction site, natural environment
(arboretum), and residential area. PMzs and PMio values at 30 m above the construction site were 18.63
pg/m’ and 24.23 pg/m’ while values at 150 m were 10.89 pg/m’ and 10.61 xg/m’, respectively, indicating
the average concentration decreased as altitude increased. PM2s and PMio values at 30 m above the
natural environment were 9.03 ;zg/m3 and 11.21 ,ug/m3 while those at 150 m were 3.42 ,ug/m3 and 3.57
pg/m’, respectively, showing lower average concentrations as altitude increased. PMzs and PMjg values
at 30 m above the residential area were 10.65 gg/m® and 12.06 pg/m’> while those at 150 m were 4.24
/zg/m3 and 5.17 /zg/ms, also demonstrating lower PM concentrations as altitude increased. The PM
concentrations decreased as altitude increased at all tested sites and also decreased between
environments in the following order: construction site, residential area, and natural environment. The
results of this study are significant because PM concentrations were measured at various altitudes at
different land-use sites. The results are expected to serve as basic data for decision-making in both
regional and urban planning.
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Table 1. Specification of drones and sensors for measuring particulate matter(PM)

Drone

Sensor

Model name

DJI Matrice 600

Model name

Scentroid DR1000

Country of manufacture China Country of manufacture Canada
Diagonal wheelbase 1,133 mm Tlme for . 3 hours
one-time charging
Number of batteries 6 Sample badf 45 sec/1liter
measurement time
Weight 9.6 kg Weight 3410 g
Maximum
rake-off weight 15.1 kg Standard 26 cmx16 cmx18 cm
. 10 % ~ o Maximum operating time
Operating temperature 10 °C ~ 40 °C (Inputting AC power) 2 hours(5 hours)
. Sample pump,
Voltage output 263V Radio remote control Microcomputer, GPS, Wifi
Battery capacity 5,700m Ah Measuring substance NO,, VOCs, PM, SO,, CH,O
Battery voltage 22.8 V Notebook (Core 13)
Battery type LiPo 6S Windows 10 dual boot

Hovering accuracy

Vertical: +0.5 m,
Horizontal: £1.5 m

Maximum
angular velocity

Pitch: 300°/s, Yaw: 150°/s

Maximum
pitch angle

25°

Ground station system

High frequency antenna,
WiFi module

Drone manipulation and
data transmission possible

DRIMS

Maximum
flight altitude

2,500 m

Maximum speed

18 m/s(When there is no wind)

Maximum

wind resistance 8 m/s
Maximum

B 5 m/s

acceleration speed

Maximum

falling speed 3 m/s

ZENMUSE X3; ZENMUSE X5 series;
DJI Gimbal ZENMUSE XT; RONIN-MX;

ZENMUSE Z15 series

k& https://www.dji.com/kr, http://scentroid.com/scentroid-dr1000/& Ei& A74.

Table 2. Particulate matter(PM) concentration measured by National Air Monitoring Stations

Target area
Category Around construction site Around natural environment Around residential area
monitoring network (Arboretum) monitoring network monitoring network
and concentration(hours) and concentration(hours) and concentration(hours)
PMZ'j 16 (11:00) 18 (12:00) 15 (13:00)
(ug/ )
Daejeon Sejong Sejong
Moonpyung Dong Hansol Dong Hansol Dong
PMio 26 (11:00) 27 (12:00) 25 (13:00)
(ug/ )
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Fig. 2. Flight area of construction area
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Fig. 3. Particulate matter(PM) concentration and trend at different heights in construction area
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Table 3. Average particulate matter(PM) concentration
at different flight heights in construction

area
Flight height(m)
Category

30 60 90 120 150
PMzs
(ug/m) 18.63 16.14 14.86 13.37 10.89
PMio
(ug/m) 24.23 17.92 23.08 14.03 10.61
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Fig. 4. Flight area of natural environment(arboretum)
area
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Table 4. Average particulate matter(PM) concentration
at different flight heights in natural
environment(arboretum) area

Flight height(m)
Category
30 60 90 120 150
PMzs
(ig/m) 9.03 5.23 5.95 3.61 3.42
PMio
(ug/m) 11.21 5.48 5.99 3.62 3.57
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Fig. 5. Particulate matter(PM) concentration and trend at different heights in natural environment(arboretum) area
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