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Abstract: The amount of emission reduction was estimated according to Shanghai Air Pollution Emergency Plan and the 13"
five—year Plan of Environmental Protection and Ecological Construction.The WRF-CMAQ modeling system was used to sim-
ulate a heavy air pollution episode and its control scenarios from January 7" to 12", 2015. The observation data were used to re-
vise the simulation results. The simulation results indicate that under Emergency Plan and 13" five—year plan, PM.; would be
reduced by 6% and 14% respectively. For specific PM.; compositions, organic matter gets the maximum reduction ratios 8%
and 23% respectively, followed by elemental carbon 5% and 23%, sulfate with 4% and 8%, 2% and 8% for nitrate, 0% and 4%
for ammonium. Pollutant transport might weaken the improvement of PM.; pollution in Shanghai, inter—regional control is the
key to further control PM.; pollution. The revising results indicate that under the Emergency Plan, the pollution warning level
would decline from orange to yellow. Under the 13" five—year plan, the pollution warning level would decline from orange to
blue. In this study, the effect under local emission control during heavy pollution episode was analyzed for a typical city, the
revising method based on observation data sets is expected to be applied in other studies.
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Table 1 Base scenario’s emissions and case scenarios’ emission reductions and reduction percentages

Irlk sk s SOu/kt NO, /kt VOCs/kt NH,/kt — K PM.; /kt
BAU il it 18.3 1.2 0.6 2.5
CEV casel Fl|Ji it 2.2 (12%) 1.7 (5%) - - -

case2 il 6.6(36%) 9.2(27%) - - 0.7 (26%)
BAU HEiC i 63.5 420.4 6.5 48.6

Tl I8 casel Hiliii 7.0(11%) 4.0 (4%) 105.1 (25%) - 3.4 (1%)
case2 Il 29.2 (46%) 39.8 (40%) 214.4 (51%) 0.8 (12%) 15.6 (32%)
BAU HEitiE 9.0 63.5 2.4 10.7

i casel Fl|Ji it - 13.8 (13%) 2.5 (4%) - 0.4 (4%)
case2 il 4.6 (51%) 15.9 (15%) 13.9 (22%) - 4.5 (42%)
BAU HEitiE / / / 41.6

bR casel Fil|Ji it - - - 11.6 (28%)
case2 il 4.6 (11%)
BAU il it 11.3 14.1 2.7 5.9

HENE IR casel 1|l - - - -
case2 il - 4.4 (31%) - 3.9 (66%)
BAU HEitiE / 8.3 353 0.2

Al 5 casel iy - - - -
case2 Hi| Jk i - - 18.4 (52%)
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Fig.3 Comparison of observations and simulations of PM,  and its compositions from Jan.7" to 12,2015 in Shanghai
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Table 2  Statistics of hourly concentrations of PM.; and its compositions
R MB ME NMB NME MFB MFE RMSE I0A R
EC -0.65 1.10 —0.18 0.31 0.05 0.28 1.52 0.89 0.92
NH," -2.92 5.16 -0.24 0.43 -0.11 0.34 7.77 0.73 0.63
NO;” 18.52 19.89 1.03 1.11 0.50 0.57 25.67 0.60 0.69
SO~ -1.03 3.26 -0.10 0.30 -0.08 0.25 4.72 0.88 0.79
OM —2.98 7.03 -0.12 0.28 -0.06 0.22 9.83 0.91 0.85
PM.; 14.11 35.53 0.13 0.32 0.15 0.27 49.62 0.89 0.82
2.3 PM.s B H 205 s R 09 B 25 R oA PM s | 980 1t 1) 5 R F 91 5 e S o by 2t 5t (B 7(a) )
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Fig.5 Reductionradio of PM, and its compositions in each case scenario from Jan. 7" to 12", 2015
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XIRF , P T 15 G i AN i s e
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BAR Y AR NH ZEF V5 5 T 90 20l o
A A = IR BRI ST A4 HE R 0 e B4
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A=1%F13%. 2518 b, TR 20 5o NH A
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PM,; S AL BB IE S R AN 8 s . K
A LA B B IR A 2H 70 W JEE I 1] e 5 R A f s
AR 46 X i ) A 8 S 2 L s A A2 A
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J5 PML s ¥ JEE A7 A 3 SR e LI o 5
I AT LA AT B B BB IE T A RERS
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5 YL (AQI>200) KB 3 d & E 2 d, it IR il ==
SETG YL IR 2R E 15 Y TVE IS s T
R3] T ¥ T {H PM,, 5175 Y 018 A 159 3 5045
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A, EIGRAVREA AR T A R . X U]
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3 HHig

B LA BT 20154F 1 H 7-12 H A E 5 44
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PG RIATIBIE 5B F 458
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