[bookmark: _GoBack]Supporting Information for
Distinct Weekly Cycles of Thunderstorms and a Potential Connection with Aerosol Type in China 


Xin Yang1,2, Zhanqing Li1,2,3, Lin Liu1, Lijing Zhou1, Maureen Cribb3, Fang Zhang1,2
1State Key Laboratory of Earth Surface Processes and Resource Ecology and College of Global Change and Earth System Science, Beijing Normal University, 100875, Beijing, China
2Joint Center for Global Change Studies, Beijing 100875, China
3ESSIC and Department of Atmospheric and Oceanic Science, University of Maryland, College Park, Maryland, USA 


Figure S1 shows the weekly cycles in thunderstorm activities at Mt. Hua and at Xi’an during two periods, i.e., 1983–1994 and 1995–2005. The weekly phase in each period is similar to that of the entire period although the statistical significance is not very high due to the short period of time covered. The weekly phase is almost identical when the time period is divided into two, indicating that the effects of pollution aerosols on thunderstorms are the same in both periods. Therefore, the analysis of the entire period in this study does not involve the post hoc domain issue. China’s economy has rapidly grown since the early 1980s, which may explain the accelerated increase in aerosol loading since then [Ansmann, et al., 2005; Qiu and Yang, 2000]. The weekly cycles in thunderstorm activities thus also more likely emerged since then. As such, we chose the study period of 1983–2005 in this study (the meteorological station at Xi’an relocated after 2005). 
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Figure S1. Thunderstorm day anomalies for the two periods during 1983-2005 (a) at Mt. Hua and (b) at Xi’an as a function of the day of the week. Only data recorded from 1200-2000 LT of each day are considered. Vertical bars represent the standard deviation (±σ).
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Figure S2. (a) The anomalies of dust day at Xi’an as a function of the day of the week during the period 1983-2005. Dust data are based on weather reports. The code in the original file denoting a dust occurrence is 31. (b) Aerosol index anomalies over the region (108.5–109.5°E, 34–35°N) as a function of the day of the week during the period 1983-2005. The aerosol index is retrieved from Total Ozone Mapping Spectrometer measurements. Vertical bars represent the standard deviation (±σ). The significance level for panel a is p = 0.12. The significance level for panel b was not calculated because there was too much missing data.
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Figure S3. Thunderstorm day anomalies (a) at Xi’an and (b) for megacity stations over southeast China as a function of the day of the week. Vertical bars in all panels represent the standard deviation (±σ). Significance levels, p, are given.
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Figure S4. Lightning strike rate anomaly as a function of the day of the week for four 10°x10° regions from west to east in the 30°N-40°N latitudinal band: a) 80°E-90°E, b) 90°E-100°E, c) 100°E-110°E, and d) 110°E-120°E. Data are from the TRMM LIS product and cover the period 1998-2009. Vertical bars in all panels represent the standard deviation (±σ). Significance levels, p, are 0.11, 0.02, 0.09, and 0.03 for panels a, b, c, and d, respectively.

Xian_1983-94	Mon	Tue	Wed	Thu	Fri	Sat	Sun	Mon	Tue	Wed	Thu	Fri	Sat	Sun	-7.352940999999996	2.941176	-27.941176	-7.352940999999996	2.941176	33.823529	2.941176	-7.352940999999996	2.941176	-27.941176	-7.352940999999996	2.941176	33.823529	2.941176	Xian_1995-05	Mon	Tue	Wed	Thu	Fri	Sat	Sun	Mon	Tue	Wed	Thu	Fri	Sat	Sun	30.0	20.0	10.0	-30.0	-50.0	-20.0	40.0	30.0	20.0	10.0	-30.0	-50.0	-20.0	40.0	Thunder Days Anomaly (%)
Mt.Hua_1983-94	Mon	Tue	Wed	Thu	Fri	Sat	Sun	Mon	Tue	Wed	Thu	Fri	Sat	Sun	0.0	10.714286	0.0	-3.571428999999998	-21.428571	7.142856999999995	7.142856999999995	0.0	10.714286	0.0	-3.571428999999998	-21.428571	7.142856999999995	7.142856999999995	Mt.Hua_1995-05	Mon	Tue	Wed	Thu	Fri	Sat	Sun	Mon	Tue	Wed	Thu	Fri	Sat	Sun	37.254902	18.954248	-3.921568999999998	-26.797386	-8.496732000000006	-31.37254899999999	14.37908500000001	37.254902	18.954248	-3.921568999999998	-26.797386	-8.496732000000006	-31.37254899999999	14.37908500000001	Thunder Days Anomaly (%)
image1.emf
-30

-20

-10

0

10

20

30

Tue Thu Sat Mon Wed Fri Sun

Dust Day Anomaly (% )

a: Xian


image2.emf
0.97

0.98

0.99

1

1.01

1.02

1.03

Tue Thu Sat Mon Wed Fri Sun

AI_TOMS Anomaly (%)

b: Region of 108.5~109.5E, 34~35N


image3.emf
-30

-20

-10

0

10

20

Tue Thu Sat Mon Wed Fri Sun

a

Thunderstorm Days Anomaly (%)

Xi'an

p = 0.0187


image4.emf
-30

-20

-10

0

10

20

30

Tue Thu Sat Mon Wed Fri Sun

SEChina_megacity_Thunder

Thunderstorm Days Anomaly (%)

b

p < 0.001


image5.emf
Mon Wed Fri Sun Tue Thu Sat

-20

-10

0

10

20

Lightning Strike Rate Anomaly

30°-40°N 80°-90°E

a)


image6.emf
Mon Wed Fri Sun Tue Thu Sat

-20

-10

0

10

20

Lightning Strike Rate Anomaly

30°-40°N 90°-100°E

b)


image7.emf
Mon Wed Fri Sun Tue Thu Sat

-20

-10

0

10

20

Lightning Strike Rate Anomaly

30°-40°N 100°-110°E

c)


image8.emf
Mon Wed Fri Sun Tue Thu Sat

-30

-20

-10

0

10

20

30

Lightning Strike Rate Anomaly

30°-40°N 110°-120°E

d)


