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[bookmark: _Hlk173675877][bookmark: OLE_LINK2][bookmark: OLE_LINK1][bookmark: OLE_LINK10][bookmark: OLE_LINK5][bookmark: OLE_LINK12]Supplementary Figure S1. Relative risks (95% CI) of COPD hospitalization associated with every 10 μg/m3 increase in PM2.5, PM2.5-10, and PM10 (lag 0–14 days).
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Supplementary Figure S2. Time series of dust-sand storms (SDS) in Gansu Province, China from 2018 to 2022.
[image: 沙尘&颗粒物浓度甘肃省地图]
Supplementary Figure S3. Distribution of the number of SDS events (A) and daily average air pollution concentrations. The concentrations of PM2.5 (B), PM2.5-10 (C), PM10 (D) were measured as μg/m3.
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[bookmark: OLE_LINK35]Supplementary Figure S4. The distribution of ambient air pollutant concentrations and meteorological variables in Gansu Province, China from 2018 to 2022. RH, mean daily relative humidity; Tmean, mean daily temperature.
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Supplementary Figure S5. The distribution of daily COPD hospitalization in Gansu Province, China from 2018 to 2022.
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Supplementary Table S1. The attributable fraction and attributable number of COPD hospitalization related to PM pollution stratified by sex, age, season, region.
	Variables
	PM2.5
	PM2.5-10
	PM10

	
	[bookmark: OLE_LINK69]Attributable fraction in % (95% CI)
	Attributable number (95% CI)
	Attributable fraction in % (95% CI)
	Attributable number (95% CI)
	Attributable fraction in % (95% CI)
	Attributable number (95% CI)

	Total
	8.67 
(8.50 to 8.85)
	23 014 
(225 45 to 23 482)
	1.48 
(1.44 to 1.52)
	3919 
(3814 to 4024)
	2.94 
(2.87 to 3.02)
	7813 
(7620 to 8007)

	Sex
	
	
	
	
	
	

	Male
	8.78 
(8.59 to 8.96)
	13 480 
(13 194 to 13 758)
	1.69 
(1.64 to 1.74)
	2597 
(2523 to 2671)
	3.14 
(3.06 to 3.22)
	4819 
(4693 to 4944)

	Female
	8.49
 (8.33 to 8.66)
	9 497 
(9 312 to 9 682)
	1.12 
(1.10 to 1.15)
	1257 
(1226 to 1288)
	2.62
(2.56 to 2.68)
	2933 
(2865 to 3000)

	Age
	
	
	
	
	
	

	0-49
	8.46 
(8.29 to 8.64)
	966
 (946 to 986)
	0.36 
(0.35 to 0.36)
	41 
(40 to 42)
	2.66
 (2.58 to 2.73)
	303 
(295 to 311)

	50-59
	8.54
 (8.37 to 8.72)
	2 865
 (2 806 to 2 924)
	1.42 
(1.38 to 1.46)
	477 
(464 to 491)
	2.85 
(2.78 to 2.92d)
	956 
(932 to 981)

	60-69
	8.68
 (8.50 to 8.68)
	6 918 
(6 777 to 7 058)
	1.91 
(1.85 to 1.97)
	1523
(1477 to 1568)
	2.96 
(2.89 to 3.03)
	2359 
(2301 to 2417)

	70-79
	8.67
 (8.50 to 8.85)
	8 997 
(8 813 to 9 180)
	1.99 
(1.93 to 2.06)
	2069 
(2006 to 2132)
	2.96 
(2.89 to 3.04)
	3073 
(2997 to 3148)

	≥80
	8.80
 (8.62 to 8.97)
	3 476 
(3 406 to 3 545)
	2.53 
(2.44 to 2.62)
	999 
(963 to 1034)
	2.99 
(2.92 to 3.07)
	1183 
(1154 to 1212)

	Season
	
	
	
	
	
	

	Cold
	14.08
 (13.47 to 14.69)
	19 969
 (19 101 to 20 824)
	10.76 
(9.67 to 11.83)
	572 
(514 to 629)
	3.31 
(3.19 to 3.43)
	4691 
(4518 to 4864)

	Warm
	6.28
 (6.12 to 6.45)
	7 766 
(7 567 to 7 965)
	2.83 
(2.61 to 3.05)
	132 
(122 to 143)
	2.91 
(2.84 to 2.98)
	3595 
(3506 to 3684)

	Region
	
	
	
	
	
	

	Arid region
	4.96 
(4.74 to 5.17)
	1 972 
(1 887 to 2 057)
	7.13 
(6.35 to 7.90)
	218 
(195 to 242)
	3.66 
(3.48 to 3.86)
	1460 
(1385 to 1534)

	Semi-arid region
	4.16 
(4.05 to 4.27)
	4 700 
(4 577 to 4 823)
	12.06 
(9.93 to 14.09)
	618 
(509 to 722)
	2.08 
(1.99 to 2.18)
	2354 
(2245 to 2462)

	Humid and semi-humid region
	16.86 
(16.58 to 17.13)
	18 994
(18 684 to19 303)
	23.78 
(18.62 to 28.31)
	429 
(336 to 511)
	5.73 
(5.56 to 5.89)
	6454 
(6267 to 66)














[bookmark: _Hlk105158587]Supplementary Table S2. The attributable fraction and attributable number of COPD hospitalization related to PM pollution, in Gansu Province and cities, 2018–2022
	City (Prefecture)
	PM2.5
	PM2.5-10
	PM10

	
	Attributable fraction in % (95% CI)
	Attributable number 
(95% CI)
	Attributable fraction in % (95% CI)
	Attributable number 
(95% CI)
	Attributable fraction in % 
(95% CI)
	Attributable number 
(95% CI)

	Lanzhou
	7.14 (6.84 to 7.44)
	2023 (1937 to 2108)
	2.38 (2.11 to 2.66)
	675 (597 to 753)
	3.28 (3.00 to 3.56)
	928 (848 to 1008)

	Dingxi
	3.21 (3.11 to 3.31)
	652 (632 to 672)
	0.83 (0.77 to 0.89)
	169 (157 to 180)
	1.27 (1.21 to 1.34)
	259 (246 to 272)

	Linxia
	2.41 (2.32 to 2.49)
	601 (579 to 622)
	0.76 (0.69 to 0.84)
	191 (172 to 209)
	1.26 (1.18 to 1.35)
	315 (294 to 336)

	Baiyin
	5.28 (4.93 to 5.62)
	851 (796 to 906)
	3.16 (2.80 to 3.51)
	509 (452 to 567)
	3.85 (3.49 to 4.21)
	621 (563 to 680)

	Wuwei
	1.83 (1.74 to 1.92)
	513 (488 to 538)
	1.02 (0.89 to 1.14)
	284 (249 to 320)
	1.25 (1.13 to 1.37)
	350 (317 to 384)

	Zhangye
	3.10 (2.92 to 3.27)
	1254 (1184 to 1323)
	1.60 (1.43 to 1.76)
	647 (580 to 713)
	2.10 (1.93 to 2.28)
	852 (781 to 922)

	Jiuquan
	3.47 (3.28 to 3.65)
	973 (920 to 1025)
	1.10 (1.03 to 1.18)
	309 (289 to 330)
	2.22 (2.09 to 2.35)
	624 (588 to 660)

	Jinchang
	4.44 (4.05 to 4.82)
	249 (227 to 270)
	3.23 (2.80 to 3.65)
	181 (157 to 204)
	3.52 (3.10 to 3.94)
	197 (174 to 221)

	Jiayuguan
	3.48 (3.22 to 3.74)
	214 (198 to 230)
	2.80 (2.59 to 3.01)
	 172 (159 to 185)
	3.36 (3.12 to 3.60)
	206 (192 to 221)

	Tianshui
	6.99 (6.78 to 7.21)
	909 (881 to 937)
	-0.07 (-0.08 to -0.07)
	-10 (-10 to -9)
	2.31 (2.24 to 2.38)
	300 (291 to 310)

	Longnan
	14.08 (13.62 to 14.53)
	1181 (1082 to 1154)
	0.19 (0.18 to 0.20)
	15 (14 to 15)
	5.81 (5.63 to 5.98)
	461 (447 to 475)

	Gannan
	-1.47 (-1.51 to -1.43)
	-68 (-69 to -66)
	-0.84 (-0.88 to -0.80)
	-38 (-40 to -37)
	-1.12 (-1.16 to -1.08)
	-52 (-53 to -50)

	Qingyang
	-1.33 (-1.37 to -1.29)
	-109 (-113 to -106)
	-0.48 (-0.50 to -0.45)
	-97 (-101 to -92)
	-0.55(-0.57 to -0.53)
	-45(-47 to -44)

	Pingliang
	0.63 (0.61 to 0.64)
	46 (45 to 48)
	0.21 (0.19 to 0.22)
	44 (42 to 46)
	0.25(0.24 to 0.26)
	18(18 to 19)






Supplementary Table S3 The attributable fraction and attributable number of COPD hospitalization related to SDS PM pollution, in Gansu Province and cities, 2018–2022.
	City (Prefecture)
	SDS PM2.5
	SDS PM2.5-10
	SDS PM10

	
	Attributable fraction in % (95% CI)
	Attributable number 
(95% CI)
	Attributable fraction in % (95% CI)
	Attributable number 
(95% CI)
	Attributable fraction in % (95% CI)
	Attributable number 
(95% CI)

	Lanzhou
	29.70 (17.41 to 38.74)
	254 (149 to 331)
	28.80 (11.12 to 40.45)
	246 (95 to 346)
	29.49 (12.27 to 40.91)
	252 (105 to 350)

	Dingxi
	37.89 (28.41 to 45.09)
	133 (99 to 158)
	31.70 (20.73 to 39.92)
	111 (73 to 140)
	32.91 (22.35 to 40.87)
	115 (78 to 143)

	Linxia
	30.91 (18.03 to 40.18)
	158 (92 to 205)
	24.02 (10.13 to 34.08)
	122 (52 to 174)
	25.43 (11.89 to 35.26)
	130 (61 to 180)

	Baiyin
	21.01 (14.00 to 26.93)
	154 (103 to 198)
	18.76 (13.74 to 23.21)
	138 (101 to 171)
	19.96 (14.45 to 24.79)
	147 (106 to 182)

	Wuwei
	10.24 (7.73 to 12.61)
	160 (120 to 197)
	9.01 (5.72 to 12.08)
	140 (89 to 188)
	9.37 (6.21 to 12.32)
	146 (97 to 192)

	Zhangye
	11.25 (8.92 to 13.47)
	222 (176 to 266)
	9.11 (6.92 to 11.19)
	180 (137 to 221)
	10.01 (7.75 to 12.16)
	198 (153 to 240)

	Jiuquan
	3.41 (2.94 to 3.87)
	75 (65 to 86)
	2.81 (2.47 to 3.15)
	62 (55 to 70)
	3.11 (2.75 to 3.48)
	69 (61 to 77)

	Jinchang
	20.22 (9.89 to 28.40)
	79 (39 to 112)
	22.60 (10.97 to 31.48)
	89 (43 to 124)
	22.40 (10.98 to 31.18)
	88 (43 to 123)

	Jiayuguan
	11.33 (9.10 to 13.45)
	51 (41 to 61)
	4.84 (4.20 to 5.48)
	22 (19 to 25)
	10.23 (8.82 to 11.59)
	46 (40 to 53)

	Tianshui
	-
	-
	-
	-
	-
	-

	Longnan
	-
	-
	-
	-
	-
	-

	Gannan
	-
	-
	-
	-
	-
	-

	Qingyang
	-28.57 (-33.56 to -23.94)
	-109 (-113 to -106)
	-3.94 (-4.58 to -3.30)
	-15 (-18 to -13)
	-10.88 (-12.62 to -9.19)
	-42 (-48 to -35)

	Pingliang
	-11.59 (-13.50 to -9.75)
	-49 (-57 to -41)
	3.42 (2.77 to 4.06)
	14 (12 to 17)
	1.70 (1.39 to 2.00)
	7 (6 to 8)



[image: 自由度敏感性分析]
Supplementary Figure S6. The effect of PM pollutants on COPD hospitalization in Gansu Province under different temporal degrees of freedom.
[image: 双污染敏感性分析]
Supplementary Figure S7. The effect of air pollutants and meteorological conditions on COPD hospitalization in Gansu Province using PM2.5 PM2.5-10 and PM10 dual pollution models.
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[bookmark: OLE_LINK45][bookmark: _GoBack]Supplementary Figure S8. Spearman correlation between air pollutants and meteorological conditions in Gansu Province from 2018 to 2022. RH, mean daily relative humidity; Tmean, mean daily temperature. * P < 0.05.
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