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Research Progress in Atmospheric Particulate Matter Emissions from Agricultulral Tillage

CHEN Wei-wei

(Key Labortory of Wetland Ecology and Environment, Northeast Institute of Geography and Agroecology, CAS, Changchun 130102, China)
Abstract: Agricultural activities in vast farmlands may profoundly affect local or regional air quality. China is a large agricultural country.
Deep understanding of particulate matter(PM ) emissions from different field operations is helpful to support air quality modeling and to de—
velop suitable mitigation strategies. In this paper, we reviewed the recent advances in the research on soil aerosol or mineral dust emissions
during field tillage and crop harvest processes. These two operations were identified to be two largest anthropogenic approaches of agricul—-
tural PM emissions by occident. Under mechanical disturbances, soil particles could be disintegrated and entrained to in the air, especially
particle diameter less than 10 pum(i.e., PM,y). Three aspects were discussed here. First, various factors influencing PM,, emissions during
the two processes were analyzed, inlcuding tillage and harvest methods, soil texure, soil moisture content and surface wind speed as well as
crop types. Second, bottom—to—up estimate methods of PM,, and PM,;5 inventory compiling and their advantages and disadvantages were
summarized and discussed. Third, field measurements of emission factor(EF) and best choice for agricultural PM inventory were described.
In addition, major control measures to reduce soil aerosols from field tillage or crop harvest were presented. Finally, future research on agri-
cultural particulate matter emissions in China is proposed.
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Figure 1 Framework of agricultural particulate matter emissions
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Table 1 PM,, emission factors from different agricultural soils during tillage and plant harvest

BHEZHE Operation type

HECAREL Emission factors

lbs*acre™ mg*m?

HEH Soil tillage FF4 Root cutting 0.3 34
G FEAL A BRI A4+ Disking, tilling and chiseling 1.2 135

& B B Ripping,subsoiling 4.6 517
P& 4 Land planning and floatin, 12.5 1404

F g g

PR Weeding 0.8 90

YH) Harvest FHAE Cotton 34 385
A Almond 40.8 4620

K Wheat 5.8 657

TE - HECR BT 1 9 LA Lbs - acre™ (8% - S HT) A BAL AR A SCHR P B JSUAG B, 515 2 81 D 00380 P Db v A7 (mg - m ™) J AL
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Figure 2 Workflow of estimating agricultural PM emissions by CARB method
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%2 BGMEEFTEKETRE PM, M PM,; HEBLRE (kg hm™?)

Table 2 Emission factors of PM,, and PM,5 from agricultural operations under wet and dry climates in Europe(kg*hm™)

;@ﬁﬁ% 18 Crop 1A% Wet climate TSR (H PR XIS ) Dry climate
Particulate matter HEE Tilling 1% Harvest %575 Cleaning T/ Drying A Tilling W) Harvest 157% Cleaning T4 Drying
PM, /N Wheat 0.19 0.25 0.49 0.56 225 245 0.19 0

HZE Rye 0.25 0.37 0.16 0.37 225 1.85 0.16 0
K Barley 0.25 0.41 0.16 0.43 225 2.05 0.16 0
A Oat 0.25 0.62 0.25 0.66 225 3.1 0.25 0

HABFEZE Other wheat  0.25 NA NA NA 2.25 NA NA NA
HHlL Grassland 0.25 0.25 0 0 2.25 125 0 0
PM.5 INAZ Wheat 0.015 0.02 0.009 0.168 0.12 0.098 0.009 5 0
MZE Rye 0.015 0.015 0.008 0.111 0.12 0.074 0.008 0
KZ Barley 0.015 0.016 0.008 0.129 0.12 0.082 0.008 0
WEFZ Oat 0.015 0.025 00125 0.198 0.12 0.125 0.012 5 0

HABFEZ Other wheat  0.015 NA NA NA 0.12 NA NA NA
HHlL Grassland 0.015 0.01 0 0 0.12 0.05 0 0

B (TSP) FI PM, o HF BRI 45 PR A 0 v il 5 R (2 E= exkxs"xpxa (3)

DR 20 3)24, IEAb, Penfold 252 424 AP-42 7
PH CARB 7 ¥E45 A TF R T S8 [ w3l s X A b B
ERVE R AR Y HE RO B ] TAE (SR S0
X 4),

EF=1.01 5% (1)
HHEF JE PM,, BHEC R EL (Ibs - acre™) 55 £ R )Z 1
HE(0~10 cm) PR 3 CRiAS/INT 75 wm) ) B H 7075
(L, g g

Ny
EPM: Z z EF‘prJrC ‘Ai‘n (2)

i=l n=0

A By FE § FIEYIA T PM,, AT PM, 5 BOHERCE,
kgea™s T RAEBRRRE A, MR | FIED) RO AEHE RN H
BLhm? N NS |k FEETE s AR A Kl R
H BV E B EFy AR § FIER A P R R 25 &
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