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Assessment of “Differentiated Response Requirement Based on Performance Grading”

Plolicy During"Heavy Air Pollution Alert ¥ A v g
ZENG Jingehai, WANG Can'* Yy 4 /& w &

L F; -__.." i 4 4 ! . I
(SC};OO] of Environnllleilt-‘;“ Té“ingﬁua University, Beijing-100084Clina)™ .F,- F : . J J: f = —
Abstract ; Tn order tomake the heavy air pollution response moye gcientific and-";ccurate, the Ministry of Eéolog}fand Environtent of the People’s Republic of China formulafed
the “ differentiated response requirement based on performan(‘g diading” u-!)olicy in July 2019. A total of 68 Cities infthe Beijing-Tianjin-Hebei region and sur'roundiﬂ{areas
istued heavy air pollution alerts from late September 19 early October: This was the first time the policy wasiput into practice. The regression discontinuity in time design was
employed to Estimae IlLe effécts of thepolicy on air quality it Beijing :‘li_]]d 67 other m_l_l}e.s' Here, we showed that the policy basically br(;ughl about a short-term, substantial air
quality/improyémentin Beijing and 67 other cities. We found that there-was¥a * lag phenomenon” in which three gaseous pollutants (S0,, NO,, and CO) achieved
improvement -rélatively quicKly; however, 0, and PM, , achieved improvement slowly. A parade to celebrate the 70™ anniversary of the founding of the People’s Republic of
China was coincidently held in Beijing on October 1*. Compared with the hypothetical situation in the ahsence of the heavy air pollution alert, the heavy pollution response
measure brought down the concentrations of PM, 5, NO,, and CO by 54. 1%, 62.4%, and 25.8%, respectively, in Beijing on October 1*'. Without the heavy pollution
response measures, the air quality rank on the morning of October 1™ would have been unhealthy or very unhealthy while the parade was on-going, but in actuality it was
moderate. Further analyses of 67 cities found that PM, 5, PM,;, NO,, SO,, and CO were all improved on October 1™, whereas the concentration of O, increased in a
portion of the cities. Our study demonsirates that the “differentiated response requirement based on performance grading” policy is effective.

Key words: heavy air pollution alert; heavy air pollution response;; differentiated response requirement based on performance grading; regression discontinuity in time ; parade
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Table 1  Summary statistics of air quality and meteorological factors for 68 cities that issued heavy air pollution alert
5 i Hf WNE Hf P22 /M N
(TR
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co mg-m~? 159 475 1.1 0.7 0.1 17.2
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Fig. 2 Daily variation in air quality in Beijing
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Table 3 Treatment effect of heavy air pollution response measures

on different pollutants on October 1* in Beijing

Wi b PHAL N FEA R? Adj-R?
PM, s ~0.541* 2178 0. 670 0.636
S0, 0. 020 2185 0.780 0.758
NO, —0. 624 ** 2185 0.722 0. 693
co ~0.258* 2186 0.718 0. 689
0, 0.078 2184 0. 849 0.833
PM,, -0.292 2177 0.574 0.531
AQI ~0.499 ** 2185 0.615 0.576
1) ** %R P<0.01, ™ 5 P<0.05, * 75 P<0.1

HHE S A SEBR IS DL 08 :00 ~ 12:00 PM, s #2 R
ARV PR, 895 8L B 0 5 2 S5 1 510
A1 H /BRI B PM, /N T T2~ 3 4
TS AR T AR RO SR A
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Fig. 3 Treatment effects of heavy air pollution response measures on different pollutants on October 1™ in 68 cities
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