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Abstract. As aerial application increasing, with social concerning in pesticide drift rises, so this study attempts to
establish a test bench that can repeatedly and continuously evaluate this. To this end, this study first analyze ISO 22866
and ASABE S561.1 among the international standard test methods related to pesticide fugitive evaluation. A test
bench was established at the Naju practice field of Chonnam National University in accordance with international
standards, and field tests were carried out (ISO 22866, ASABE S561.1) to verify effectiveness. A test bench that
established in this study and a pesticide drift recovery protocol by aerial application can improve the experimental
environment where field experiments were complex and it was difficult to achieve the same conditions. In addition, it
will be possible to construct a database of pesticide drift that takes into account various factors that affect pesticide
drift substances, which is expected to improve the reliability of the data, as well as quantitative evaluation of pesticide
drift in the air.
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Table 1. Comparison of scale and surface condition between ISO 22866 and ASABE S561.1.

Item ISO 22866

ASABE S561.1

Size of test site

Directly sprayed area at least 20 x 50 [WXL (m)]

Wind obstructions 0.4km upwind of test site

Rate of spray line and
sampling line line

Spray line should be at least twice as long as sampling

Spray line should be at least 1.2 times as long as
sampling line

Surface condition Bare soil or short vegetation <7.5 cm

Grass, <7.5 cm, covered field or size of well described
crop
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(a) Diagram of layout of test bench presented by ISO 22866
Fig. 1. Diagram of layout of test bench.
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Table 2. Methodology of measuring the meteorological conditions of test site.

Item ISO 22866

ASABE S561.1

Ground

Orchard Aerial

measured at a distance of at
least four corp heights from
downwind edge measured 1
m above the canopy and at
least 2 m above the ground

Location of
weather station

The weather station should be located within 30 m
Also it should be located at least 20 tree heights outside of the orchard

measured at 1.8 m
elevation measured within

Wind speed provide at one height

02 ms’!

measured at 10 m
elevation at 1 m above
canopy height

measured at 1.8 m
elevation

with respect to the
orientation of the spray
track 90° + 30°

Wind direction

measured at 1.8 m
elevation parallel to the
wind direction £30°

measured at 1.8 m
elevation parallel to the
wind direction £30°

measured at 10m

difference between of two
heights between 5°C and
35°C

Air temp. .
P elevation

The dry bulb air temperature shell be measured within 0.2°C measured at 1.8 m

Relative humidity wet bulb depression

Percent relative humidity measured within 3% measured at 1.8 m elevation

Pasquill stability by noting percent cloud cover and qualitatively assessing the

Atmospheric stability -

intensity of the solar radiation differential temperature measurement are for 10 m

versus 2.5 m
Table 3. Pasquill stability chart.
Surface wind Insolation Night
speed (m's™) at 10 m Strong Moderate Slight Thinly overcast of >4/8 low cloud <3/8 Cloud
<2 A’ A-B B F F
23 A-B B C E F
3-5 B B-C C D E
5-6 C C-D D D D
>6 C D D D D

“The neutral category, D, should be assumed for overcast conditions during day or night.
A: extremely unstable, B: moderate unstable, C: slightly unstable, D: neutral, E: slightly stable, F: moderately stable.

(crop height) ] 41} 0]49] 0]2& 31 ZAS1= S Al2la
Qo &2A =o|= 2R 7L u| 2 HE Im, A|HOZHE]
#422m EoloA 4 Ae Harsith

ASABE S561.12 X] A4 &y
1.8m, 2

=
31 %71—5 %GH EHﬂ?PéEE 1%% A Hagith oj7]et
A Bk ARl 54 7o)
(Pasquill stability class, PSC)E W2 =% A A5}k PSC

= bl QAL et B, ofttollis TR Bh0 R
2 ok AP B ASE U S 6
A2 BEEsl=rio g 85 7|32 Table 31} Ath

426

3. 2| EE A7 IZ0I 02 2 M2 U 58 MY wH

I1SO 228662} ASABE S561.1-2 i3] A|29] Al=|w s
o} 2 F A2 F BAS 9150 E2 X122 A5 A elo] chat
AV Az

IS0 22866-2- HIAF 120l 5 Qfal] Absz3h ool o] &5}
Q=S UA HSoHeS skl A, 23] A 3 A= i
2R E 95| 2 Q3 2= /K1—7} =2 Aasic) ESF A

B Hoheh WA 245k, Hake 4°C ofshe] W Kt
= AlQkskaL Qlek ZL H]*Pimﬂ %%E}OWXHEQ}

__\,5@ __/d tﬂ __:.1_._70 ;g} RHE X«"_L_ ]_
H o] whet skl 9lom, R,
o 2 & gk e AL S A o

Journal of Bio-Environment Control, Vol. 32, No. 4, 2023



&% Abmol ofgh ot ulah 24 o
8 9 sEeo] B7] % uiAkE A0 7P 4R A ne
skl Jlom, T AT A sl A (1), 4 )¢k
o] Aokt ek
,8 (psmpl pblk:) ml>< I/dzl (1)
dep psmm X A
B, 10000
Biown =—"—F—— (2)

By

017]/\1 By BAFHuL/em®), 8= A (L/ha), p,,,,

A Py = Z A= 9 3N FA R F, F =
E;g Z]]T: I/dilt —’]}D;IOH(L) pepray}: AE Q" H—’] lx;E(g/IJ)

b

w2 ER A 520) T A (em?)S VrERALE
ASABE $561.1-0 =7 Zl&0] 24 F7]9|| tfat 7fo|=a}
Q1L AJAJEEAL Qle). B A3ao]o]e] 9 FalSo] A5}
T oluf HA WAL 50ecm’E A|gkskal itk T=glofA]

L =1

Zn o o
1. 83 MmO O3t 59 HIM 53 U BIHE U3t A
8 57 7
11 82 Mmof of3t HlA Bo| AlE 57K 75
= QAL A LA XI5 Aeahn 445
2 SRR ATk Al 57K Fig. 20)
3} 720 742 T0m, |2 85m ) RS 7140, 101 5 A

7]& 831 2 A 132 [SO 22866 _H_xu_ ASABE
S561.100|4] AA|8F = E3ko]| 2 )AL B= A2 E 188}t
o] 2272 U] 7}2 20m, A2 20m= AA5ATk A8 7]
TR FEAE AR Z—}‘j Ul 2|2 2317} x] 0FL ZHEo]
Ao gl o, AL} 7o 37| 8= a7} B o)
T E2EO QI 2 AL JHALh 7|AF 2 AL 9| A|Ho g

I T IR T =0=

Weather station above

Weather station above
1.8 m from ground

Drift collecting zone
by nylon screen

10 m from ground

CCTV for monitoring
the test bench

(a) Test bench site

(b) Nylon screen collector

Fig. 2. The test bench for measuring of pesticide drift by aerial application.

(c) Directly spray area by aerial application
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Fig. 3. Meteorological station for ground and atmospheric conditions.

Table 4. A range of Bulk Richardson Number and the categories according to atmospheric conditions.

Category Range Remarks Conditions

A Rb < -0.04 Convective mixing dominate Extremely unstable conditions
B -0.04 < Rb < -0.03 Convective mixing dominate Moderately unstable conditions
C -0.03 <Rb <0 Mechanical and convectional mixing Slightly unstable conditions

D Rb=0 Mechanical turbulence only Neutral conditions

E 0 <Rb <025 Weak mechanical turbulence Slightly stable conditions

F Rb > 0.25 No vertical mixing Moderately stable conditions
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(a) Collector: nylon screen

Fig. 4. The test bench for measuring of pesticide drift by aerial application.

(a) Objective crop

Fig. 5. The test bench for measuring of pesticide drift by aerial application.

(b) Measuring LAI
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Procedure of pesticide drift by aerial application experiment
Measuring meteorological condition

Step
Preprocessing

Sample and Collectors

= Mixing pesticide for experiment
= Sampling pesticide

» Wash out and dry nylon screens
Drone

= Inspection the drone condition
Detail = Nozzle type, operating pressure,
application rate in the directly
sprayed area

= Measure crop height and width in spraying

collection area

Fig. 6. The procedure of pesticide drift by aerial application.
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Postprocessing

Storage collectors

= Collectors be stored for the minimum
period possible

= Minimum handling to prevent cross-
contamination

Measuring LAI
= Measure leaf area of sample crop

Total leaves area (cm?)

Area of Canopy (cm?)
Crop 2.0 m from top of the crop) and i
= Remove to dust and water of leaf velocity (under 3 m:s-")during TOC analysis
surface

= Measure TOC concentration and
calculate mass per area using equ. 1
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Fig. 7. Deposition spray drift by aerial application in test bed.
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(b) Deposition spray drift according to capturing height

Table 5. Specification of spray experiment by aerial application in test bench.

Item Specification
Temperature (°C) 18.20
Temperature above 10 m from ground (°C) 17.59
Relative humidity (%) 48.80

. . Wind direction (°) 289.80

Meteorological condition .
Wind velocity (m/s) 0.06
bulk Richardson number -1.67296
Stability Extremely unstable conditions
Stability category A
Spray time (s) 95
Spray distance (m) 120
Spray height (m) 2

Spray condition Spray volume (L/ha) 168
Flight velocity (km/h) 5.40
Nozzle type XR 11002
Spray pressure (bar) 2.8

. . Active ingredient Kresoxim-methyl 44.2%

Pesticide condition
Dilution 60

Leaf area index (LAI; m*m?) 9.8
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Table 6. Specification of drone.

Item Specification
Size (L x W x H; mm) 2,075 x 2,075 x 700
Weight with battery (kg) 14.5
Maximum take off weight (kg) 249
Allowable cabin pesticide load (L) 13

Number of mounted nozzle 4
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