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Table S1. The descriptions of the meteorological conditions (temperature (T, ℃); relative humidity (RH, °); wind speed (WS, m/s)) and sampling time for each complete walk, three typical micro-environments (park, central business district (CBD), traffic) during the selected time (4:00-24:00).

	Walk
	Date
	Complete walk
	Park 
	CBD
	Traffic
	Complete walks

	
	
	Start -end time
	Start -end time
	Start -end time
	Start -end time
	T
	RH
	WS

	W1
	2018/9/26
	12:46-17:30
	13:28-13:38
	13:49-14:32
	15:40-15:51
	18.5 
	36 
	1.3

	W2
	2018/9/26
	17:31-22:30
	18:10-18:21
	18:51-19:20
	20:25-20:35
	12.3 
	65 
	1.03

	W3
	2018/9/27
	10:29-14:00
	11:05-11:33
	11:47-12:07
	12:38-12:48
	20.8 
	41 
	1.11

	W4
	2018/9/27
	14:01-18:03
	14:40-14:48
	15:22-15:44
	16:39-16:48
	23.6 
	35 
	1.73

	W5
	2018/11/15
	10:45-16:00
	16:48-16:58
	17:53-18:13
	19:00-19:09
	4.8 
	93 
	1.55

	W6
	2018/11/15
	11:53-16:15
	13:17-13:32
	13:52-14:04
	14:43-14:52
	4.9 
	92 
	1.69

	W7
	2018/11/15
	14:15-18:00
	15:01-15:10
	15:34-15:45
	16:41-16:48
	4.7 
	92 
	1.79

	W8
	2018/11/15
	16:16-20:21
	17:09-17:18
	17:51-18:31
	19:25-19:35
	4.6 
	91 
	1.43

	W9
	2018/11/15
	18:01-23:31
	18:49-18:58
	19:34-19:50
	20:51:20:02
	4.7 
	90 
	1.14

	W10
	2018/11/15
	20:21-23:51
	22:24-22:33
	23:04-23:14
	23:40-23:51
	4.7 
	90 
	1.36

	W11
	2018/11/16
	03:31-07:40
	04:13-04:23
	04:47-05:04
	06:01-06:13
	2.7 
	89 
	2.86

	W12
	2018/11/16
	04:51-07:52
	05:59-06:08
	06:33-06:44
	-
	2.6 
	88 
	3.09

	W13
	2018/11/16
	09:59-14:09
	10:53-11:03
	11:46-11:56
	12:52-13:07
	4.8 
	73 
	3.84

	W14
	2018/11/16
	11:30-17:22
	12:20-12:31
	13:05-13:07
	14:35-14:44
	5.8 
	68 
	3.45

	W15
	2019/8/5
	16:20-19:45
	17:02-17:12
	17:51-18:04
	19:00-19:10
	26.8 
	47 
	2.29

	W16
	2019/8/5
	18:01-22:10
	19:02-19:11
	19:52-20:03
	21:21-21:31
	24.7 
	56 
	1.04

	W17
	2019/8/5
	19:30-23:45
	20:31-20:40
	21:25-21:35
	22:38-22:48
	22.2 
	69 
	0.64

	W18
	2019/8/5
	21:17-01:37
	22:20-22:32
	23:17-23:30
	00:47-00:58
	20.8 
	76 
	1.05

	W19
	2019/8/6
	02:47-06:36
	03:42-03:51
	02:56-03:04
	03:45-03:52
	18.5 
	83 
	3.39

	W20
	2019/8/6
	04:15-08:35
	05:14-05:23
	05:50-06:16
	-
	19.2 
	82 
	4.06

	W21
	2019/8/6
	06:06-09:47
	07:10-07:20
	07:40-07:50
	09:02-09:11
	20.9 
	76 
	5.01

	W22
	2019/8/6
	07:40-12:03
	09:01-09:11
	09:57-10:11
	11:10-11:22
	23.6 
	65 
	5.56

	W23
	2019/8/6
	09:37-13:18
	10:29-10:37
	11:19-11:31
	12:27-12:38
	26.4 
	54 
	6.42

	W24
	2019/8/6
	11:10-15:40
	12:11-12:23
	13:08-13:22
	14:41-14:52
	27.7 
	49 
	6.76

	W25
	2019/8/6
	13:00-16:58
	14:02-14:11
	15:04-15:16
	16:11-16:21
	28.1 
	47 
	6.51

	W26
	2019/8/14
	11:00-15:48
	12:21-12:39
	13:13-13:28
	14:49-15:01
	21.6 
	39 
	2.48

	W27
	2019/8/16
	11:06-15:00
	12:07-12:20
	12:45-13:07
	14:00-14:19
	22.6 
	45 
	2.8

	W28
	2019/8/22
	11:20-14:42
	12:17-12:30
	12:57-13:07
	13:52-14:03
	21.8 
	54 
	3.03

	W29
	2019/8/26
	11:30-15:45
	12:28-12:43
	13:10-13:23
	14:07-14:19
	28.5 
	47 
	1.95

	W30
	2019/8/29
	11:23-16:02
	12:16-12:32
	13:08-13:21
	14:18-14:28
	24.1 
	63 
	2.66

	W31
	2019/11/11
	15:14-19:33
	17:17-17:30
	18:13-19:02
	19:42-19:50
	1.5 
	87 
	1.61

	W32
	2019/11/14
	11:40-16:12
	12:38-13:06
	13:38-13:54
	14:39-14:49
	5.2 
	69 
	2.61

	W33
	2019/11/18
	13:21-17:46
	14:16-14:36
	15:20-15:38
	16:19-16:28
	6.8 
	55 
	5.51

	W34
	2019/11/21
	10:30-13:48
	11:17-11:32
	12:04-12:15
	12:50-13:00
	4.7 
	81 
	1.24

	W35
	2019/11/25
	11:30-15:07
	12:19-12:34
	13:09-13:19
	13:58-14:07
	4.3 
	96 
	0.64

	W36
	2020/2/6
	15:20-18:26
	16:12-16:23
	16:44-16:57
	17:37-17:45
	5.1 
	51 
	0.88

	W37
	2020/2/6
	16:35-21:00
	17:52-18:15
	19:03-19:23
	20:04-20:14
	1.7 
	67 
	0.6

	W38
	2020/2/6
	18:00-20:44
	18:41-18:53
	19:13-19:23
	19:55-20:04
	0.5 
	72 
	0.5

	W39
	2020/2/6
	19:30-22:45
	20:34-20:47
	21:10-21:20
	22:00-22:10
	-1.3 
	81 
	0.5

	W40
	2020/2/6
	21:30-00:10
	22:09-22:20
	22:40-22:49
	23:19-23:27
	-2.4 
	86 
	0.49

	W41
	2020/2/7
	04:40-08:11
	05:39-05:56
	06:24-06:35
	07:11-07:20
	-3.9 
	93 
	0.47

	W42
	2020/2/7
	06:00-08:37
	06:38-06:49
	07:11-07:21
	07:53-08:02
	-4.0 
	93 
	0.49

	W43
	2020/2/7
	08:00-11:07
	08:54-09:08
	09:34-09:46
	10:22-10:31
	-0.4 
	82 
	1.05

	W44
	2020/2/7
	09:05-12:00
	09:44-10:00
	10:24-10:34
	11:11-11:20
	1.6 
	77 
	1.17

	W45
	2020/2/7
	10:30-14:06
	11:12-11:32
	12:08-12:31
	13:16-13:25
	3.6 
	100 
	1.59

	W46
	2020/2/7
	11:51-15:09
	13:37-13:47
	14:08-14:18
	14:53-15:02
	4.1 
	66 
	1.86

	W47
	2020/2/7
	12:50-15:50
	12:31-12:41
	13:03-13:14
	13:59-14:10
	4.2 
	65 
	1.94

	W48
	2020/2/12
	12:07-14:45
	12:49-13:02
	20:38-20:48
	21:21-21:29
	5.1 
	60 
	3.5

	W49
	2020/2/18
	09:42-13:00
	10:23-10:35
	11:06-11:16
	11:56-12:05
	6.7 
	60 
	3.13

	W50
	2020/2/21
	10:10-13:00
	10:45-10:56
	11:30-11:40
	12:13-12:23
	6.2 
	53 
	2.39

	W51
	2020/6/3
	08:00-11:35
	08:42-08:52
	09:32-09:42
	10:32-10:42
	22.9 
	43 
	1.1

	W52
	2020/6/3
	10:00-12:45
	10:34-10:44
	11:02-11:11
	11:40-11:48
	24.9 
	35 
	1.3

	W53
	2020/6/3
	12:00-14:48
	12:34-12:46
	13:11-13:21
	13:55-14:05
	25.0 
	35 
	1.3

	W54
	2020/6/3
	14:00-16:40
	14:32-14:43
	21:07-21:15
	21:50-21:59
	25.0 
	36 
	1.2

	W55
	2020/6/3
	16:00-19:00
	16:48-16:58
	17:21-17:32
	18:10-18:21
	23.4 
	36 
	1.1

	W56
	43985
	18:00-21:15
	19:07-19:17
	19:41-19:50
	20:25-20:34
	20.8 
	42 
	0.7

	W57
	43986
	06:00-08:45
	06:32-06:42
	07:03-07:13
	07:46-07:56
	16.4 
	71 
	1.2


Note: In typical environmental areas, there are longer sampling retention times because the sampling personnel were resting (e.g., W1, CBD). "-" means that the instrument malfunctioned in this region.

Table S2. Three typical micro-environments’ characteristics of the study.
	Micro-environment
	Average walking time and distance
	Characteristics

	Park
	~ 10 min/~0.8 km
	The park is located in a residential area and usually no parking areas for vehicles. The park is approximately ~ 0.05 km2 in size.

	Central business district (CBD)
	~12 min/~ 1.0 km
	The central business district is located in the downtown Augsburg and is the main shopping activity area, with restricted access for motor vehicles.

	Traffic
	~12 min/~1.0 km
	The traffic area is located along one of Augsburg's main traffic arteries containing four intersections and dominated by buses, private cars, trucks, and delivery vans.





Table S3. The descriptions of the meteorological conditions (temperature (T, ℃); relative humidity (RH, °); and wind speed (WS, m/s)) for different time of day (morning, 4:00-11:00; afternoon, 14:00-17:00; evening, 18:00-24:00) during the observed periods.
	Period
	Day
	T
	RH
	WS

	Non-heating
	Morning
	20.9 
	65 
	3.09 

	
	Afternoon
	23.6 
	44 
	2.05 

	
	Evening
	20.2 
	62 
	0.89 

	Heating
	Morning
	0.3 
	89 
	1.53 

	
	Afternoon
	4.7 
	75 
	2.17 

	
	Evening
	1.3 
	81 
	0.77 


Table S4. The intraction of temporal (morning, afternoon, evening) and spatial (park, CBD, traffic) influencing ambient PM metrics during the observed periods using two-way ANOVA.
	
	
	Non-heating period
	Heating period

	Source
	Dependent Variable
	Sum of Squares
	F
	Sig.
	Sum of Squares
	F
	Sig.

	Intercept
	PM1
	2.04E+04
	1319.59 
	0.000 
	1.26E+05
	9229.06 
	0.000 

	
	PM2.5
	2.43E+04
	1578.69 
	0.000 
	1.68E+05
	7069.11 
	0.000 

	
	PM10
	6.66E+04
	502.49 
	0.000 
	2.93E+05
	2837.89 
	0.000 

	
	UVPM
	4654.53 
	1757.12 
	0.000 
	23398.11 
	6692.73 
	0.000 

	
	eBC
	3277.23 
	1532.76 
	0.000 
	13421.66 
	6259.16 
	0.000 

	
	BrC
	120.50 
	570.00 
	0.000 
	1377.34 
	1103.87 
	0.000 

	
	LDSA
	4.71E+06
	11301.27 
	0.000 
	2.62E+06
	6072.57 
	0.000 

	
	PNC
	1.39E+12
	10768.20 
	0.000 
	1.93E+12
	12376.31 
	0.000 

	Temporal (morning, afternoon, evening)
	PM1
	9.53E+03
	307.51 
	0.000 
	5.01E+04
	1840.58 
	0.000 

	
	PM2.5
	8.82E+03
	286.27 
	0.000 
	4.86E+04
	1021.57 
	0.000 

	
	PM10
	1.41E+04
	53.16 
	0.000 
	7.39E+04
	357.20 
	0.000 

	
	UVPM
	51.72 
	9.76 
	0.000 
	2070.71 
	296.15 
	0.000 

	
	eBC
	17.16 
	4.01 
	0.018 
	811.12 
	189.13 
	0.000 

	
	BrC
	14.25 
	33.70 
	0.000 
	290.32 
	116.34 
	0.000 

	
	LDSA
	5.58E+04
	66.92 
	0.000 
	6.08E+05
	704.45 
	0.000 

	
	PNC
	2.74E+10
	105.86 
	0.000 
	5.60E+10
	179.68 
	0.000 

	Spatial (park, CBD, traffic)
	PM1
	223.87 
	7.23 
	0.001 
	4.20E+03
	154.06 
	0.000 

	
	PM2.5
	138.38 
	4.49 
	0.011 
	2.75E+03
	57.80 
	0.000 

	
	PM10
	708.35 
	2.67 
	0.069 
	2.53E+04
	122.32 
	0.000 

	
	UVPM
	667.91 
	126.07 
	0.000 
	1203.80 
	172.17 
	0.000 

	
	eBC
	682.46 
	159.59 
	0.000 
	1305.32 
	304.37 
	0.000 

	
	BrC
	3.53 
	8.35 
	0.000 
	2.27 
	0.91 
	0.402 

	
	LDSA
	1.59E+05
	190.35 
	0.000 
	8.34E+04
	96.59 
	0.000 

	
	PNC
	1.16E+11
	448.66 
	0.000 
	4.91E+10
	157.51 
	0.000 

	Temporal*Spatial
	PM1
	4173.15 
	67.34 
	0.000 
	1.27E+04
	233.91 
	0.000 

	
	PM2.5
	4299.83 
	69.80 
	0.000 
	1.19E+04
	125.41 
	0.000 

	
	PM10
	5694.44 
	10.74 
	0.000 
	3.41E+04
	82.45 
	0.000 

	
	UVPM
	114.51 
	10.81 
	0.000 
	193.84 
	13.86 
	0.000 

	
	eBC
	87.37 
	10.22 
	0.000 
	58.70 
	6.84 
	0.000 

	
	BrC
	5.58 
	6.60 
	0.000 
	40.92 
	8.20 
	0.000 

	
	LDSA
	1.43E+04
	8.56 
	0.000 
	4.06E+04
	23.55 
	0.000 

	
	PNC
	2.65E+10
	51.19 
	0.000 
	8.44E+10
	135.31 
	0.000 




Table S5. The Spearman correlations of LDSA and other ambient PM metrics (PM1, PM2.5, PM10, eUVPM, eBC, eBrC, and PNC) during the different periods in the three typical micro-environments and complete walk (*, p < 0.05; **, p < 0.01).
	Ambient PM metrics
	Non-heating period
	Heating period

	
	Complete walk
	Park
	CBD
	Traffic
	Complete walk
	Park
	CBD
	Traffic

	PM1
	0.267**
	0.923**
	0.425**
	0.576**
	0.351**
	0.700**
	0.751**
	0.589**

	PM2.5
	0.267**
	0.888**
	0.452**
	0.571**
	0.351**
	0.712**
	0.768**
	0.581**

	PM10
	0.269**
	0.780**
	0.513**
	0.488**
	0.351**
	0.770**
	0.695**
	0.568**

	eUVPM
	0.237**
	0.667**
	0.248**
	0.216*
	0.611**
	0.738**
	0.722**
	0.367**

	eBC
	0.152**
	0.313**
	0.113
	0.236*
	0.604**
	0.824**
	0.666**
	0.311*

	eBrC
	0.087**
	0.575**
	0.211*
	0.001
	0.238**
	0.693**
	0.727**
	0.315*

	PNC
	0.806**
	0.888**
	0.959**
	0.946**
	0.895**
	0.819**
	0.960**
	0.826**



[image: C:/Users/lx/AppData/Local/Temp/picturecompress_20210723161921/output_1.jpgoutput_1][image: FigS1]
Figure S1. The mobile monitoring road in Augsburg, Germany. Left panel: the different colors represent different typical micro-environments; red, high traffic roads (Traffic); yellow, central business district (CBD); green, park area (Park). Right panel:main urban area of Augsburg (Data/Maps Copyright 2018 Geofabrik GmbH and OpenStreetMap Contributors). © OpenStreetMap contributors 2021. Distributed under a Creative Commons BY-SA License.
[image: C:/Users/sinoe/AppData/Local/Temp/picturecompress_20210922103200/output_1.pngoutput_1]
Figure S2. Spatial exposure to the ambient PM metrics (PM1, PM2.5, PM10, eUVPM, eBC, eBrC, PNC, and LDSA) at three typical micro-environments (Park, CBD, and Traffic) during non-heating and heating periods in downtown Augsburg. © OpenStreetMap contributors 2022. Distributed under a Creative Commons BY-SA License. 

[image: Total-mes-m-a-e]
Figure S3. Temporal variation of exposure to ambient PM metrics (PM1, PM2.5, PM10, eUVPM, eBC, eBrC, PNC, and LDSA) at complete walks in different time of day (morning, 4:00-11:00; afternoon, 14:00-17:00; evening, 18:00-24:00) during the non-heating and heating periods in downtown Augsburg.
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