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Assessment of Emergency Emission Reduction Effect during a Severe Air
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Abstract: In order to evaluate the effect of severe air pollution emergency emission reduction plans in the Yangtze River Delta (YRD) , a
three-level emission reduction plan was designed based on a high-resolution air pollution emission inventory in YRD for the year of 2015,
which was developed by Shanghai Academy of Environmental Sciences. A severe air pollution episode occurred in YRD was simulated and
the effectiveness of the emission reduction plans for this episode was evaluated using the a localized WRF-CMAQ model. The results show
that; (1) When each city reduces emissions separately according to the primary, secondary and tertiary emission reduction plans, the
p(PM, ) will be reduced by 0-7.2, 0-20.6 and 0.1-34.8 pg/m’, with change rates of 0-11.7%, 0-19.5% and 0.2%-28.0%,
respectively. The excellent rate of regional air quality has not increased significantly. (2) When different cities reduce emissions
synergistically, the p(PM, ;) will be reduced by 0.5-10.0, 2.7-30.2 and 4. 3-51. 8 ug/m’ using the primary, secondary and tertiary
emission reduction plans, with rates of 1.8%-12.8%, 9.3%-23.5% and 14.7%-37.0%, respectively. Compared to the emission
reduction in individual cities, the regional synergistic emission reductions have much better effects for the control of air pollution in most
cities, especially in Zhoushan City, Lianyungang City and Changzhou City. The regional synergistic emission reduction using the tertiary
emission reduction plan will significantly increase the excellent rate of regional air quality. The number of cities with excellent air quality
will increase from 6 to 10, and the number of cities with pollution above the moderate polluted level will decrease from 12 to 2.

(3) Emission reduction of industrial sources is the focus of emergency emission control. The effect of emission reduction of industrial
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sources can account for 50. 0% to 93. 0% of the total reduction effect. The results also show that to achieve better emission reduction

during severe air pollution episode, regional synergistic emission reduction is needed, but for different cities, the regional synergistic range

are significant different. Therefore, in order to achieve precise control in the future, when carrying out regional synergistic emission reduction

during severe air pollution emergency, it is necessary to predict the synergistic control relationship according to the actual situation.

Keywords: PM, ; severe air pollution; emission reduction plan; synergistic emission reduction
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Fig.1 Simulated mean p(PM, ;) distribution in the Yangtze River Delta from December 31*, 2016 to January 4", 2017
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Table 2 Statistics of p(PM, 5) from the simulation in comparison with observation in the Yangtze River Delta
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Table 3 p(PM, 5) simulation results of different levels of emission reduction plans in cities pug/m3
- — I % 3 S S % S
HM s HE kI HE Hm s HE PRI HE i HE Pr I HE

g 54.6(11.7%) 53.9(12.8%) 49.8(19.5%) 47.6(23.1%) 46.6(24.6%) 43.0(30.4%)

BT 135.7(2.3%) 132.3(4.7%) 125.0(10.0%) 112.9(18.7%) 117.5(15.4%) 96. 8(30.3%)

FTeh 120.4(0.9%) 114.7(5.6%) 115.5(4.9%) 93.0(23.5%) 112.5(7.3%) 79.1(34.8%)

i 188.8(3.0%) 184.9(5.0%) 174.0(10. 6%) 164.4(15.5%) 159.8(17.9%) 142. 8(26. 6% )

wNT 107.9(0. 5%) 103.9(4.2%) 105.9(2.3%) 88.0(18.8%) 104.3(3.8%) 76. 8(29.2%)

pixA i 93.7(4.8%) 90. 8(7.8%) 85.8(12.8%) 76.6(22.2%) 81.3(17.4%) 67.2(31.8%)

3 Tl 86.4(2.5%) 84.9(4.2%) 78.0(11.9%) 72.6(18.0%) 72.5(18.2%) 64.3(27.4%)

BT 120.3(0.2%) 116.4(3.4%) 120.3(0.2%) 109.2(9. 4%) 120. 1(0. 4%) 101.5(15.8%)

22T 149.4(0) 146.6(1.9%) 143.0(4.3%) 133.8(10. 4%) 132.6(11.3%) 117.6(21.3%)

I 91.8(0.7%) 90. 4(2.2%) 88.7(4.1%) 82.9(10.4%) 86.2(6.8%) 76.6(17.2%)

el 134.7(1.5%) 130. 9(4.3%) 132.1(3.3%) 116.9( 14.5%) 129.3(5.4%) 103. 8(24. 1%)

BT T 138.6(0.5%) 134.5(3.4%) 134.2(3.7%) 118.3(15.1%) 129. 8(6.9%) 103. 6(25. 6%)

M 124.8(1.2%) 121.4(3.9%) 121.6(3.7%) 107.9(14.5%) 117.5(6.9%) 95.7(24.2%)

fEiE T 149. 1(3.9%) 145.8(6.0%) 146.3(5.6%) 133.8(13.7%) 142.4(8.2%) 120.9(22. 1%)

e T 117.4(5.5%) 114.2(8.0%) 116. 1(6.5%) 103.3(16.8%) 113.5(8.6%) 92.9(25.2%)

T YT 67.7(2.8%) 67.1(3.6%) 57.1(18.0%) 54.1(22.3%) 50.2(28.0%) 45.3(34.9%)

RN T 48.7(8.3%) 47.3(11.0%) 46.6(12.3%) 42.8(19.5%) 44.4(16.4%) 38.3(27.8%)

T 75.2(1.3%) 73.0(4.2%) 71.5(6.2%) 63.5(16.6%) 67.9(10.9%) 55.4(27.2%)

W 115.2(0.5%) 111.6(3.6%) 110. 1(4.9%) 96. 1(16.9%) 105.9(8.5%) 82.6(28.7%)

Pt 98.0(1.1%) 94.7(4.5%) 92.1(7.1%) 81.7(17.6%) 86.9(12.3%) 70.2(29.2%)

SAETH 126. 8(3.0%) 123.6(5.4%) 111.6(14.7%) 100. 7(23. 0%) 100. 6(23. 0%) 82.4(37.0%)

N T 131.5(0) 125.4(4.6%) 126.8(3.6%) 102.3(22.2%) 123.6(6.0%) 84.5(35.8%)

=i 47.2(6.6%) 46.4(8.3%) 46.3(8.4%) 42.7(15.6%) 44.9(11.3%) 39.0(22.9%)

i 7K T 59.3(1.4%) 56.3(6.4%) 57.7(4.4%) 49.9(17.0%) 55.6(7.6%) 43.6(27.6%)

Fili 29.1(0) 28.5(1.8%) 29.1(0) 26.4(9.3%) 29.0(0.2%) 24.8(14.7%)
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Fig.2 Comparison of seperately emission reduction and synergistic emission reduction in cities
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Fig.3 Comparison of industrial individual emission reduction and industrial synergistic emission reduction
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Fig.4 Regional distribution of fine particulate matter sources in typical cities
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