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Fig. 1 Distribution of air monitoring stations in Chengdu
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AT 2R SO, W /( pg/m’) 14.714 16.478 7.182 4.366 119.619
HATZ IR NO, e /( pe/m?) 65.191 69.551 24.424 8.07 188. 191
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Fig. 4 Relationship model of traffic flow and air pollution
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Fig. 5 Relationship model of air pollution and mobility efficiency
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Tabel 2 Estimated results of FRD model 1

Fras AT B 3G 02 B 1) SRS R B AT AR

A RES T R AT 7 AR L BB 1 AL

A WFE h( + /- 200) WIEh( +/ - 225) WFER( +/ - 250)
Z I AL —Brp(1) ZHrp(2) — B p(1) ZBrp(2) —Brp(1) —Brp(2)
Wb B BT R H ] A TSR 5 R
U 0. 144 *** 0. 152*** 0.115*** 0.123*** 0.077 *** 0.082***
D, (1T >9 580)
(0.0045) | (0.004 6) (0.004) (0.004) (0.004) (0.004)
S —0.000 4*** | —0.000 5*** |-0.000 28 ***| —0.000 3 *** | ~0.000 05***|-0.000 07 ***
(IBATHUAE -9 580)
(0.00002) | (0.00002) | (0.00002) | (0.00002) | (0.00001) | (0.000 01)
U s 0.000 001 3*** 0.000 000 17** —0.000 000 6**
(BATHRE -9 580)
(0.000 000 09) (0.000 000 01) (0.000 000 06)
J—— 0.005 ** 0. 005 ** 0. 005 *** 0.005 ** 0. 005 *** 0. 005 ***
HATHE S ( log)
(0.001 8) (0.001 8) (0.001 7) (0.001 7) (0.001 6) (0.001 6)
BB HIRBAT( IV = 247 RS XF AT RCR R
o e -0.703" -0.98% -0.753" -1.019** -1.07" -1.177°
HIRIHAT( 1V = BT B
(0.35) (0.34) (0.4) (0.39) (0.54) (0.56)
o —0.001 7***| =0.001 6***| —0.0016*** | —0.001 5***| -0.001 5*** | ~0.001 5***
(IBATHURE -9 580)
(0.000 1) (0.000 1) (0.000 1) (0.000 1) (0.000 1) (0.000 1)
B —0.000 007 ¥ —0.000 004 *** —0.000 001 ¥
(BFTHURE -9 580) 2
(0.000 001) (0.000 000 1) (0.000 000 6)
5 56*** 5 56*** 5 56*** 5 56*** 5 55 Fkk 5 56***
HATHEE(log)
(0.02) (0.02) (0.019) (0.019) (0.018) (0.018)
i T AR S A LA 36
HATHEE(log) 0.011 0.011 -0.002 0.000 1 -0.008 6 -0.006 6
D, (B4 THIAEE >9 580) (0.006) (0.006) (0.005 5) (0.006) (0.005 4) (0.005)
REA R 198 244 221 509 244 203

RSO R AR

VN FIR 0.1% , 1% 1 5% 1 52K R
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Fig. 6 The impact of traffic flow on mobility efficiency
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Fig. 7 The impact of traffic flow on AQI
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Tabel 3 Estimated results of FRD model 2

Ap s h( +/ = 200) s h( +/ - 225) Wegs h( +/ - 250)
EAVIEY 75+4 —Brp(1) ZKrp(2) —Wrp(1) ZBirp(2) —Bi p( 1) ZKirp(2)
BB BT AR H A THER R
T 0.259 % 0.258 % 0.235 % 0.234 % 0.212% 0.200 %%
D;(IBTHUEE >9 500)
(0.009 3) (0.009 3) (0.008 7) (0.008 7) (0.008 3) (0.008 2)
S —0.001 *** —0.001™ | —0.000 8 | —0.000 8 | —0.000 7" | —0.000 7"
(BRI -9 500)
(0.000 04) (0.000 04) (0.000 03) (0.000 03) (0.000 03) (0.000 03)
S R 10.000 002 3** 1-0.000 000 3** 10..000 000 3**
(BFTHUEE -9 500)
(0.000 000 02) (0.000 000 01) (0.000 000 01)
—0.061 ** —0.06** —0.065*** —0.063 ™ —0.068 0. 066 ***

HATIEES (log)
(0.003 8) (0.003 8) (0.003 6) (0.003 6) (0.003 4) (0.003 4)

SEBBE TARHIAT( 1V = B TR s SR AR

. U 25,247 25.63 %% 43,577 43,96 57.327%%* 58.58 %
TAEH ATV = 1B 7R
(3.96) (3.97) (4.01) (4.03) (4.17) (4.23)
0.047 0.044 0.033 % 0.029 % 0.025 %" —0.021 %
(IBFTHUEE -9 530)
(0.002 3) (0.002 2) (0.001 8) (0.001 8) (0.001 6) (0.001 5)
N 2 0.000 2 0.000 3*** 0.000 3%
(IBTTRIEL -9 530)
(0.000 02) (0.000 02) (0.000 02)
. 1.63 % 1.59%* 2.81% 2.63 % 3.90 % 3.76
HA TR (log)
(0.48) (0.48) (0.47) (0.46) (0.46) (0.45)
T A R S ARG 56
HATHEE(log) -0.001 5 -0.001 1 -0.003 6 -0.003 3 -0.004 6 -0.003 8
D, (FBFTHIE >9 500) (0.012) (0.012) (0.011) (0.011) (0.01) (0.01)
AR 44130 51 021 57 164

i RS AR RS, T A IFOR 0. 1% , 1% Fil 5% BB E K-

F4 BIRE CREESREEAQD HR B HAA B ML 2 05 e SR 2 KAk
HUAE (IRAT) Driont AQT 48AR 04X 2Rl ™ L AQL WA A “BRER” , B RIS AQI 45 K w25 4k,
R, F W TT 25 05 Yo I R B S O, 25 n I ss RTs Yo BB W05 LA S Mk . 4%
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B T LA AQL AR b3 i AR SO ST e Wi A1 T 200, Bk 4% 5041004 150 1 200 3 PY A~ 17 A4
B B T AR G M. AQT & — AN R i MSRD 7 3.
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Tabel 4 Classification criteria of AQI
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51100 - a AT AT 49 32, (R R Y5 e ) m] B X A B SR A A AT 4 59

S

101 ~150 =4 BTG Gy R ARAT B2 B IR , A Rty BURIECRE IR

151 ~200 IIE73 LTS FE— 2L IR 55 KRR, T A A B AR U 0T R I 3R 545 5 06
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Fig. 8 The impact of AQI on traffic flow
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Tabel 5 Estimated results of MSRD model 3
AF i IR+ /- 4) WL h( +/ - 6) IR +/ - 8)
LI —Brp( 1) ZBrp(2) —Brp( 1) B p(2) —Brp(1) B p(2)
D( Wi Zg&550 | -138.537%* —142.57 %% —139.09 *** —142.83 % —138.28*** —143.69 ***
) (4.18) (4.19) (3.43) (3.44) (3) (3)
—17.13*** —15.92*** —15.1%%* —14.37*** —14.65*** —13.93***
(AQI-C))
(0.9) (0.9) (0.49) (0.5) (0.33) (0.33)
—4.01*** —1.39%** —1.05***
(AQI-C))*
(0.22) (0.08) (0.4)
W7 AR U A T
—273.71 % —274.75 %% —248.53 —248.9*** —224.63*** —225.9 %
D, (AQI =50)
(5.06) (5.06) (4.08) (4.08) (3.52) (3.52)
—2.71 %% —6.28** —12.9%%* —16.27%* —26.59 % 33
D, (AQI =100)
(4.55) (4.56) (3.72) (3.73) (3.26) (3.27)
—219.24 *** —-222.87 %% —192.07 *** —194.36 % —184.64 %% —188.33 7%
D, (AQI =150)
(5.01) (5.01) (4.12) (4.13) (3.61) (3.61)
—-193.87 % —198.29 *** —211.4% —214.79 *** —-216.05*** —2022.92***
D, (AQI =200)
(5.2) (5.21) (4.31) (4.32) (3.79) (3.8)
FEAR 825 625 1259 071 1 665 215

RS O R bR 2. T A IFRR 0. 1%

1% F1 5% # 2 # M K-
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HAMGFARE ™ (a xb xc >0) , B 3 1
ST AT I A L X0 b R A A e ) B
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Tabel 6 Mediation effect analysis of regression model 4

. RET S
PR . . b = FER | e | eRn
AQL o 0.171 4*** —0.818 7*** | —=0.020 3™** | 0.154 §*** 0.154 8 *** 0.016 6*** 0.171 4***
i (0.0017) | (0.0009) | (0.0008) | (0.0018) | (0.0018) | (0.0006) | (0.0017)
Yy BE 0.104 5*** —0.819 4™ | —0.016 2™ | 0.091 2*** 0.091 2 *** 0.013 3 *** 0.104 5***
PMoSHRIE | 50 0014y | (0.0009) | (0.0006) | (0.0015 | (0.0015 | (0.0005 | (0.0014)
PM,, # i 0.251 6*** —0.818 0™ | —0.045 9™** | 0.214 1*** 0.214 1 *** 0.037 5*** 0.251 6***
B 070022) | (0.0010) | (0.0010) | (0.0024) | (0.0024) | (0.0008) | (0.0022)
NO, Ve 7 0.660 9 *** —0.822 6*** | —0.105 9*** | 0.573 7*** 0.573 7*** 0.087 1*** 0.660 9 ***
DR 00015 | (0.0000) | (0.0007) | (0.0016) | (0.0016) | (0.0006) | (0.0015)
SO, He i 0.030 1*** —0.821 5*** | —~0.000 6** 0.029 7 *** 0.029 7 *** 0.000 5** 0.030 1 ***
2B 0000005) | (0.0010) | (0.0002) | (0.0005) | (0.0005) | (0.0002) | (0.0005)
S O R bR, LT M IERR 0. 1%, 1% T 5% 1Y B EEEKF.
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('b) Density of PM,
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Fig. 9 Mediation effect diagram of regression model 4
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Study on the interactive mechanism of urban traffic congestion and air pollution:
A big data analysis based on DiDi Chuxing
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Abstract: Urban traffic congestion and air pollution bring severe challenges to the sustainable development of
Chinese cities. Based on the merge of DiDi’ s customer ordering data, air quality and climate data in Cheng-
du, we use regression discontinuity and mediation variable analysis to investigate the interactive mechanism of
unban traffic congestion and air pollution. Our results show that the increase of urban traffic flow leads to more
air pollution, and mobility efficiency plays a mediation role in such a relation, i. e. , the reduction of mobility
efficiency or traffic congestion will increase emission and air pollution. On the other hand, air pollution has a
positive impact on mobility efficiency which reduces traffic congestion through the mediation effect of traffic
flow and demand reduction under air pollution. Based on the new perspective of public mobility behavior, this
study sheds light on the relationship between traffic congestion and air pollution, and provides theoretical and
empirical evidence to deal with the problems jointly.

Key words: urban traffic congestion; air pollution; mobility behavior; DiDi Chuxing; regression discontinuity

model; mediation analysis



