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Improvement of PM, . pollution across eastern China
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@ & H R 5 PM, ; pollution in Northeast China
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UJ &% Extreme haze in 2018-2019 winter

Measurements at Harbin
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OC, BC, K+, LG from Cheng et al., 2021
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LUJ @¥ k% Agricultural fires as main cause of heavy haze episodes
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W) E#A5 GEOS-Chem model underestimates during the episodes
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PM> 5 (original)
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Model: GEOS-Chem version 12.8.2
Horizontal resolution: 0.5° x 0.625°
Vertical layers: 47 vertical levels
Anthropogenic emissions: MEIC
Fire emissions: GFEDA4s

SAVA: Savanna, grassland, and shrubland fires
BOREF: Boreal forest fires

TEMF: Temperate forest fires

DEFO: Tropical deforestation & degradation
PEAT: Peat fires

AGRI: Agricultural waste burning



Ejj & # K< 5 GEOS-Chem model underestimation in Northeast China
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Harbin Beijing
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[GJ &% The Emission Inventory Underestimates Agricultural Fire Activities

Agricultural fire emissions are very low in GFED4s during the period
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Regional underestimation of agricultural fire activity
N

» Uniform scaling of agricultural fire emissions based on OC observations in Harbin

» Same scaling factor for all species from agricultural fires (including OC, CO, and BC)



& H K A

WESTLAKE UNIVERSITY

W

Increased agricultural fire emissions in simulations

» Better agreement in Harbin after increasing fire emissions

« Observed average PM, .: 72.78 ug m3
« Simulated average (adjusted): 67.95 ug m-3

« Simulated average (original): 51.84 ug m3
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W) 245 Increased agricultural fire emissions in simulations

» Better agreement across most cities in Heilongjiang

(@) PM, s (original) (b) PM, s (adjusted)
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The underestimation of agricultural fire activity is regional and systematic
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» Better agreement for CO simulations

(b) 4- j
Obser: aver=1.02 (mgm’)
~ 3 Simu(ori): aver = 0.8, mean bias = -0.18, RMSE = 0.51, (mg '3) R=0.53
i = = Simu(adj): aver = I.lls[;_ mean bias = 0,03, RMSE = 0.57, (m '3] R=047
= il |
> I | T; I .'J'I f\ll-. I.I., ' \ |! i I:I
&) 1 - | A 1\ _ [ R 14 Iﬂ.;. '.;ﬂ .‘f,k'-i"' J | . |
o Y MY f ( ‘\;"}"“[“ﬁ;, b \ WO 1 Dl
{l -I L] I .I I
2018/12/1 2019/1/1 2019/2/1 2019/3/1

The underestimation is
due to agricultural fire
activity rather than OA
emission factors

2019/4/1

-3

CO(mgm )

3

CO(mgm )

-3

CO(mgm )

3

CO(mgm )

Increased agricultural fire emissions in simulations

— Observation

mean concentration: 0.70 vs

Original — Adjusted

vs (.70 (mg m_éj

Qigihar

== ()bservation

mean conceniration: (.80 vs

Original = Adjusted

vs (L.81 (mg m_d)

Jiamusi

— Ohbservation

mean concentration: 0,76 vs

Original — Adjusted I\’Iudanjiang

vs (61 (mg III.J:I

T

6 6
] — Observation Original — Adjusted Suihua
4 mean concentration: 0,92 vs vs 111 (mg m_3) 4
U T T T T 0
6 6
= Observation Original = Adjusted Hegang
4 mean concentration: 1.02 vs vs (L65 (mg m{) 4
2 -
U 1 1 1 T 1 1
6 6
] — Observation Original — Adjusted ShuangyaShan
4- mean concentration: (L81 vs vs (.83 (mg m‘!; 4-
0 T T T T
6 " 6
| — Observation Original — Adjusted Yichun
44 mean concentration: (L35 vs vs (L63 (mg mJ) 4-

2 :}“ 24
0+

— Observation

mean concentration: (.65 vs

Original — Adjusted

vs (.67 (mg m

2018/12/1

2019/111

2019/2/1

2019/31

2019/4/1 2018/12/1

201911

2019/2/1

2019/3/1

2019/4/1



e
WJJ ## 44  The Emission Inventory Assumes an Excessive Combustion Efficiency
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» GFEDA4s overestimate the emission ratio of BC/OC
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« Strictly prohibiting burning can reduce PM2.5 levels by 21% - 54%
« Especially a 29% reduction in Harbin, a 46% reduction in Shuangyashan).
« Based on the Integrated Exposure-Response (IER) model, strict prohibition of burning can reduce

premature deaths due to PM2.5 exposure by 13.9%.
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»From December 9, 2018, to March 11, 2019, emissions from straw
burning were the main cause of severe particulate pollution in

Heilongjiang Province.

»The Global Fire Emissions Database (GFED4s) underestimates
agricultural fire emissions and overestimates the BC/OC emission ratio

in Northeast China.

»Banning straw burning can effectively improve air quality in Heilongjiang

Province and reduce premature deaths caused by particulate exposure.
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