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Numerical analysis of air pollution by field biomass burning in Northeast China
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Abstract: This study focused on the impact of field biomass burning (BB) in Northeast China. Air quality
simulations by using the Community Multiscale Air Quality model (CMAQ) approximately captured PM.s mass
concentrations in China except for underestimates in autumn around Northeast China where the irregular BB
following the harvest in autumn could frequently occur. In order to clarify the underestimation of the emission from
BB sources in China, other simulations with ten times boosted BB sources (BB10) and twenty times boosted
cropland sources (Crop20) were conducted in addition to the baseline simulation (Base). The model performance
was significantly improved in BB10 and Crop20 with smaller biases between simulated and observed values,
compared to those of Base.

Keywords: Biomass burning, PM2s, CMAQ, Emission uncertainty

1. [FCHIC y BV N LR
PRSI PE D BPBE R | ZEARK ST K B KR A A T
A e ABRE (BB) 11, BIEERSIELOEHE O &
D ThDH, PEHILH (EEE - 5HE - BELE) T
IR KR B % AT S (B 1) = L ic
T 0. KEOKEIERMESHEL ST D, KRBT ,
. PERUEESERGI, KAETFAAMOT BB T N
E B KREIER O & £ LT-, BB BIEOKGELNE Lo

50°N-| |

40°N |

. 3- “ _y’-"' [ a~ . }
e

© Northeast 17 sites

PR OHEHIIC 1L, IO BB R OBOBES  any L T o o 90 st
REECH % = & . HEHURE D RHESEEA A & S 2 2 b R L |
KX RS G EN TN B TR B 5 720, BEFOHE o e e me e
MBHEHE I E R GR 2R L r— ADFELERL [ 1 CMAQ o35 b & MODIS |2 X %
7o 2014/10/20~10/29 @ Fire spot

2. Fik

Community Multiscale Air Quality model (CMAQ) V5.1 % AT, X 1 \Z8 9 7K A% 1 iRt B 45km DT
T YT RIS BV CEHE AT o 72, BB HEHEICIT FINNVLSD A VY A AR HEH &1 3212 HTAPV2.22)
R, FEHEPEHSF (Base) (2x, BB HEHEIZOW T, BriZ L7254 (BB0), AKXy CT—
A 10 fi512 L7=4: (BB10), B D x% 20 fi% L7251 (Crop20) CrlHE %477, BBO & flidefhm =
%y % BB JEH %5 (CBase, CBB10, CCrop20) & L7-,

3. #&
HEBR BT ER SR T2 PMos B B FEBLANE (Obs) % FVL T, HESIR (190 Hi), KEICH W
C Firespot (X 1) O HBIEIG N E WA ERALES (17 #125) D 2014 4D A ¥ PMas B &R O 8 K&



OEHRZ, BB HEHH 5% 2, B3I
7R, PEEALENIZ BV T Base Tid PMzs
TEE NI B W/l S 7z 23,
BB10 Tl e Sk STz, &
7=, Crop20 <TiX BB10 XY i/ aFffiAs
UGB SN MR E L CGRENHIEIZ & -
72 BB HEHEHICHOWTIL, BELHE
Zm< g ole, —h, TEAEBTIIA S
BEFIIONT T BB HiHwF G B RE L,
BB10 (23Tl KFkAl & 72 - 7223,
Crop20 TiddES Lz, Ot HIMIC
DN TIIERBLINE & D&/ E < RS
B TE TV,

4. ER

BB10. Crop20 OFHHEAERIZIHNT, H
FE AL ORI 351 D PMa2s i D/
Al ASRE SN Z D, BB HEHHED
HEFHIE AN/ NGEA S AL TV 2 FTREE DS &

B Obs OBase BBB10 Bcrop20 O CBase ¢ CBB10 © CCrop20

120 30
o100 © 25 &
g:’f 80 20 = g"
& 60 I ] 15 lf‘r
> i ill| i d” “ 02
:., ' .ﬂ

0 0
10 11 12

X 2 FEAICIIT S 2014 FFD PMas & BB HEH % 5

B Obs OBase BBB10 Bcrop20 O CBase ¢ CBB10 © CCrop20

120 30 _
= 100 © 25 £
?i‘f 80 ° 20§D
%60 |] L, 155
;2 40 ﬁl ﬁl ||1" El él‘ |ﬂ" ]I 10 %
o 20 5

0 0

10 11 12

X 3 HALEBIC ST D 2014 £ PM2s 2 EE & BB HEH %5

%o Fio, HALHICBWT BB HEHEF LGN REL o TWERFLKFIEN TN KE by ER Y,

INEDOWNHERFINC B2, LR -> T, INHEZRDOBDHRADTREZ DFGNRKRENEEZZOLND,
HESIR BT, A0 LEFIIONT T BB10 Tid PMas JEFEEDE KGN & 72> TV DY, ZORF

NI T 27 22 b hEFEE~O BB BIROIGEWE OMSEIHR1 &5 D, W7 V728175 BB

PEH T R & OB OREA X 53

IZE D HDONKERSZ D TEY | Crop20 TlRlAE D KA

TR, LER-T, WET V7 &2 WIEBWIALSOREAE X 3 Z oW TE, PEEAEEICE
LEMBTRBRINTZL D 7, BB HEHEO KRR/ NHE LW D EEZ BND,

5. §#5
KM OfEwmE., ATICEEDD.

o HEHILEIZI WV TEWMIZ T D /34 A~ ZARBER IR O PEH BN/ NGl S v Tun D
® BWMIZISIT B8 A~ ARBER RO P BRI K0 jik’?"r%vfﬂ/@ﬁfﬁﬁﬂﬁiﬁé
AHBROMEL LTI, BRI 534 A~ ZRBERIF O PR BAFE O M MEREEN 2T 51 5,

SE X

1) Wiedinmyer, C. et al.: The Fire INventory from NCAR (FINN): a high resolution global model to estimate the
emissions from open burning. Geosci. Model Dev., 4, 625-641, 2011.

2) Janssens-Maenhout, G. et al.: HTAP_v2.2: a mosaic of regional and global emission grid maps for 2008 and
2010 to study hemispheric transport of air pollution. Atmos. Chem. Phys., 15, 11411-11432, 2015.

3) Long, X. et al.: Impact of crop field burning and mountains on heavy haze in the North China Plain: a case
study. Atmos. Chem. Phys., 16, 9675-9691, 2016.



