Supplementary

Tables

Table S1: CV results of the reanalysis (outside bracket) and base simulation (in bracket) for PM:z.s concentrations in

different regions of China at different temporal scales

PMas NCP NE
(hg/m*) R2 MBE NMB(%) RMSE R2 MBE NMB (%) RMSE
Hourly — 0.85(033) -33(224) -48(328) 25.1(62.6) 0.77(025)  -2.6(2.8)  -58(6.5)  22.6(44.5)
Daily 090 (0.44)  -34(223) -49(324) 175(512) 086(032)  -26(2.6)  -59(6.0) 147 (35.1)
Monthly — 0.92(0.56)  -3.4(222)  -49(324) 114(341) 086(038) -2.6(27)  -59(60) 97214
Yearly  092(0.56) -3.6(20.8)  -5.0(29.2)  87(273)  079(035)  -3.1(04)  -66(08)  88(16.7)
SE SW
R MBE NMB(%) RMSE R2 MBE NMB (%) RMSE

Hourly 085(0.25)  -1.8(22.2)  -3.8(47.6) 14.9(51.5) 0.79(022) -1.4(30.3)  -34(747)  16.5(57.4)
Daily 090(031) -1.8(22.2)  -3.8(474) 10.6(454) 086(029) -1.4(30.0) -3.4(742)  12.1(51.6)
Monthly 092 (045)  -1.8(22.1)  -3.8(47.2)  74(33.7)  0.86(049) -1.5(29.8) -3.7(73.3)  9.7(42.8)

Yearly 090(037)  -2.0(20.5)  -4.0(42.0)  6.1(29.3)  0.79(047) -22(272)  -5.0(632)  9.5(38.8)

NW Central
R2 MBE NMB(%) RMSE R2 MBE NMB (%) RMSE
Hourly 0.52(0.11)  -7.3(-28.7) -13.1(-51.1)  52.1(73.0) 0.72 (0.23) -4.1(0.8) -8.2 (1.6) 26.6 (47.5)
Daily 0.66 (0.15)  -7.5(-29.0) -13.2(-51.3)  39.4 (66.0) 0.83 (0.30) -4.2 (0.7) -8.3(1.4) 19.1 (39.9)
Monthly 0.72(0.28)  -7.4(-28.9) -13.1(-51.3) 26.9(50.3) 0.85(0.42) -4.2 (0.7) -8.2(1.4) 13.1 (26.1)

Yearly 0.64 (0.40)  -9.8(-33.5) -16.1(-54.9) 23.5(43.1)  0.77(031)  -54(-3.6) -10.1(-67) 12.5(24.3)




Table S2: CV results of the reanalysis (outside bracket) and base simulation (in bracket) for PM1o concentrations in

different regions of China at different temporal scales

PM,o NCP NE

3
(hg/m>) R2 MBE NMB(%) RMSE R2 MBE NMB (%) RMSE

Hourly 0.79(023)  -7.7(-14.6) -64(-12.1)  43.7(88.3)  0.71(0.18)  -7.6(23.6)  -9.6(-29.8)  39.8(70.8)
Daily 086 (031)  -7.6(-142) -63(-11.7)  30.9(71.8)  0.79(0.25)  -7.6(23.6)  -9.7(-30.0)  27.1(56.8)
Monthly ~ 0.86 (0.38)  -7.6(-142) -63(-11.8)  21.4(44.9)  0.76(0.29)  -7.7(-23.6)  -9.8(-30.0)  19.4(39.6)

Yearl 0.85 (0.46 -7.6 (-15.8 -6.2 (-12.8 17.6 (33.0 0.67 (0.31 -8.3(-26.5 -10.3(-32.6) 18.4(36.2
y

SE SW
R? MBE NMB(%) RMSE R? MBE NMB (%) RMSE
Hourly 0.77(0.18)  -4.4(6.9) 5.9(9.4)  260(612)  0.69(0.15)  -5.1(13.0)  -7.5(19.1)  30.2(66.2)
Daily 085(023)  -41(8.1)  -56(1L1) 18.6(52.0) 0.77(021) -5.0(13.1)  -7.4(19.6)  22.4(56.5)

Monthly ~ 0.85(0.38)  -42(7.5)  -5.7(102) 13.7(33.3)  0.76(0.38)  -52(12.5)  -7.8(18.5)  18.7(41.4)

Yearly 0.81 (0.36) -4.7 (4.9) -6.1 (6.5) 12.3 (26.3) 0.62 (0.38) -6.8 (8.7) -9.6 (12.2) 19.3 (35.7)
NW Central
R2 MBE NMB(%) RMSE R2 MBE NMB (%) RMSE

105.5

Hourly 0.46 (0.08) -21.5(-88.5) -18.0(-74.1) (150.2) 0.61(0.11) -14.6(-45.6) -14.1(-43.9) 57.3(96.4)
85.5

Daily 0.56 (0.11)  -21.5(-89.3) -17.9 (-74.1) (141.6) 0.72 (0.14)  -14.6(-45.5) -14.1(-43.8) 42.1(84.6)
64.0

Monthly 0.59 (0.17)  -20.8(-89.5) -17.2(-74.0) (118.9) 0.74 (0.28) -14.6(-45.3) -14.1(-43.8) 30.2(62.5)
55.8

Yearly 0.58 (0.23)  -23.8(-92.3) -19.3(-74.7) (1102) 0.67 (0.25) -16.4(-50.1) -15.4(-46.8)  28.0(60.4)




Table S3: CV results of the reanalysis (outside bracket) and base simulation (in bracket) for SOz concentrations in

different regions of China at different temporal scales

S0, NCP NE
(hg/m*) R2 MBE NMB(%) RMSE R2 MBE NMB (%) RMSE
Houly — 062(010) -36(264)  -94(694) 315(631) 046008y -205.1) 69175  348(532)
Daily  0.74(0.16)  -3.6(264)  -9.4(69.6) 228(52.7) 0.62(0.13) -20(5.1)  -7.0(17.6)  23.8(42.2)
Monthly 079 (0.19)  -3.7(262)  -9.6(68.4) 17.1(43.6) 071(0.14) -2.0(50)  -69(17.3)  17.9(34.9)
Yearly — 0.81(0.18) -42(23.7)  -102(569) 133(36.1)  0.56(0.14) 2427  -7.6(87) 159277
SE SW
R2 MBE NMB(%) RMSE R2 MBE NMB (%) RMSE
Houly — 042(001) -1.0Q98)  -57(169.6) 146(693) 027(001) -1.9(442) 12 16.7 (88.1)
277.2)
Daily  055(0.01) -1.0(29.9) -57(1702) 10.5(63.3)  0.38(0.01)  -1.9 (44.1) éijs) 11.8 (80.3)
Monthly ~ 0.61 (0.01)  -1.0(29.7)  -5.7(168.6) 7.8(558)  046(0.02)  -2.0(43.9) ;;;47) 9.1 (73.7)
Yearly  0.66(0.01) -14(280)  -7.1(1445) 7.9(52.7)  0.53(0.01) -2.7(41.2) ;2'123) 9.5 (68.3)
NW Central
R2 MBE NMB(%) RMSE R2 MBE NMB (%) RMSE
Houly 031001 -0.3(94) 23(61.6)  227(404) 030002 44(132)  -17.0(513)  360(58.9)
Daily  042(0.01)  -0.3(9.4) 1.8(622)  178(362)  049(0.03)  -44(132)  -17.0(51.5)  23.6(49.1)
Monthly ~ 0.48 (0.03)  -0.3(9.3) 22(61.1)  134(30.3)  0.59(0.03) -44(13.1)  -17.0(51.0) 182 (43.2)
Yearly — 029(0.00) -19(66)  -10.5(359) 158(28.0)  0.50(0.00) -5.6(8.6)  -19.0(29.3) 18.6(40.2)




Table S4: CV results of the reanalysis (outside bracket) and base simulation (in bracket) for NO: concentrations in

different regions of China at different temporal scales

NO, NCP NE

3
(hg/m?) R2 MBE NMB(%) RMSE R2 MBE NMB (%) RMSE

Hourly 0.67 (0.20) -1.4 (-3.0) -3.5(-7.1) 16.8 (26.5) 0.61 (0.27) -1.6 (-5.9) -5.0 (-19.1) 15.8 (22.4)
Daily 0.72 (0.22) -1.4 (-2.9) -3.3(-7.1) 12.4 (20.8) 0.66 (0.34) -1.5(-5.9) -4.9 (-19.0) 11.7 (17.2)
Monthly 0.72 (0.24) -1.4 (-2.9) -3.3(-7.1) 9.3 (15.5) 0.64 (0.37) -1.5(-5.9) -5.0 (-19.1) 9.3 (13.7)

Yearly  0.67(0.36) -14(-3.8)  -3.3(-9.0) 75(11.0)  0.64(045)  -15(-64)  -48(203)  7.8(1L.7)

SE SW

R? MBE NMB(%) RMSE R? MBE NMB (%) RMSE

Hourly 0.64 (0.23) -1.9 (-1.3) -5.9 (-4.0) 14.9 (24.1) 0.49 (0.19) -3.9(-9.9) -14.0 (-35.7) 16.4(23.2)
Daily 0.71 (0.28) -1.8 (-1.3) -5.8 (-4.0) 11.2 (19.2) 0.55 (0.28) -3.9(-9.9) -14.0 (-35.7) 12.8(18.7)
Monthly 0.72 (0.36) -1.8 (-1.2) -5.8(-3.9) 8.8 (14.7) 0.48 (0.32) -4.0 (-10.0)  -14.4(-36.0) 12.6(17.2)

Yearly  0.66 (049)  -1.9(-22)  -6.0 (-6.6) 78(11.7)  046(037) -4.6(-11.0) -16.1(-38.7) 11.8(16.4)

NW Central

R? MBE NMB(%) RMSE R? MBE NMB (%) RMSE

Hourly  (46(020) -43(¢180) -129(544) 243(315)  50(020) -52(-167) -151(-483) 20.5(29.2)
Daily 0.55(027)  -4.1(-18.0) -12.5(-54.4) 18.3(27.0) 0.58(0.28) -52(-16.7) -15.0(-48.3) 15.4(24.7)
Monthly ~ 0.59 (0.40)  -4.2(-18.0) -12.7(-543) 153(23.8)  0.61(040) -52(-16.6) -15.1(-483) 12.8(21.6)

Yearly 040 (0.36)  -6.0(-19.7) -17.3(-563) 16.5(23.8)  0.55(0.36) -5.6(-17.6)  -16.0(-50.1) 12.2(21.4)




Table S5: CV results of the reanalysis (outside bracket) and base simulation (in bracket) for CO concentrations in

different regions of China at different temporal scales

o NCP NE

3
(mg/m*) R2 MBE NMB(%) RMSE R2 MBE NMB (%) RMSE

Hourly 0.67(025) -003(-059) -249(-434) 0.64(1.13)  (50(20) -005(-0.51) -53(-51.9) 059 (0.88)
Daily 0.72(031)  -0.03(-0.59) -2.15(-433) 0.50(0.99)  0.56(0.25) -0.05(-0.51) -4.9(-51.7)  0.46(0.78)
Monthly  0.74 (0.34)  -0.03 (-0.59) -2.24(-43.5)  0.38(0.85)  0.59(0.25) -0.05(-0.51) -52(-52.0)  0.37(0.70)

Yearly 0.71(0.14)  -0.04 (-0.64) -2.75(-45.1)  0.32(0.85)  0.55(0.14) -0.06 (-0.56) -5.9(-54.0)  0.35(0.74)

SE SW

R? MBE NMB(%) RMSE R? MBE NMB (%) RMSE

Hourly 042(0.13) -006(-036) -64(-382) 039(0.62)  (36(0.07) -008(:032) -94(-364) 046 (0.65)
Daily 0.45(0.15)  -0.06(-0.36) -6.1(-38.0)  0.34(0.57)  0.40(0.08) -0.08 (-0.31) -9.1(-36.3)  0.39(0.59)
Monthly 044 (0.14)  -0.06 (-0.36) -6.2(-38.1)  0.28(0.51)  0.40(0.08) -0.08(-0.32) -9.4(-36.7)  0.34(0.54)

Yearly 0.38(0.05)  -0.06(-0.38) -6.5(-39.3)  0.25(0.50)  0.36 (0.01)  -0.09 (-0.36) -10.1(-39.1)  0.36(0.57)

NW Central

R? MBE NMB(%) RMSE R? MBE NMB (%) RMSE

Hourly 038(0.12) -019(:102) -150(793) LI3(155  (44(022) -0.13(:0.76) -112(-652) 0.73(1.11)
Daily 045(0.18)  -0.19(-1.01) -14.6(-79.2)  0.92(1.43) 049 (0.27) -0.13(-0.76) -10.8(-65.1)  0.62 (1.04)
Monthly ~ 0.50 (0.29)  -0.19(-1.02) -15.1(-79.3)  0.75(1.32)  0.53(0.32) -0.13(-0.76) -11.1(-65.2)  0.52(0.97)

Yearly 0.13(0.12) -0.31(-1.18) -21.1(-80.8)  0.85(1.35)  0.19(0.08) -0.17 (-0.84) -13.3(-67.3)  0.69 (1.08)




Table S6: CV results of the reanalysis (outside bracket) and base simulation (in bracket) for Os concentrations in

different regions of China at different temporal scales

0s NCP NE

3
(hg/m?) R2 MBE NMB(%) RMSE R2 MBE NMB (%) RMSE

Hourly 083(0.50) 39(245)  -61(:39.1) 221(443) (76038 36(154)  60(256) 21.0(36.7)
Daily 0.83(0.48)  -3.8(-24.5) -6.0(-39.1) 163(37.0) 076 (0.34)  -3.6(-153) -59(-255)  16.4(30.8)
Monthly ~ 0.85(0.62) -3.8(244) -6.1(-39.1) 12.6(3L.6)  0.76(0.42) -3.6(-152) -59(254) 13.1(25.2)

Yearly 072(029)  -3.7(-23.1) -62(-38.6)  9.2(268)  0.62(0.18) -35(-144) -6.1(250)  10.0 (20.4)

SE SW

R? MBE NMB(%) RMSE R? MBE NMB (%) RMSE

Hourly 077(057) 23(10.0) -39(-174) 211382  (69(040) 08096 14 (18.0)  22.2(33.6)
Daily 0.69(0.44)  -22(-10.0) -3.8(-17.3) 15.8(31.0)  0.64(0.34)  0.8(9.7) 1.5(18.1)  17.4(26.7)
Monthly — 0.69 (043)  -2.2(-10.0) -3.9(-17.3)  124(24.2)  0.64(0.44)  0.8(9.7) 1.6(18.1) 144 (21.1)

Yearly 045(0.07)  -24(-10.1) -42(-17.7)  10.0(20.7)  042(0.28)  13(10.0)  26(194)  12.0(17.7)

NW Central

R? MBE NMB(%) RMSE R? MBE NMB (%) RMSE

Hourly 052(031) 27(22)  -46(38) 283(332)  (71(045) -1.5(08)  25(-13)  23.9(325)
Daily 0.50(031)  -2.6(-2.1)  -45(-3.6) 229(266) 067(042) -14(-0.7)  -24(-11)  17.8(23.9)
Monthly ~ 0.58 (042)  -2.6(2.1)  -45(3.6) 19.1(22.1) 0.72(0.56)  -14(-0.7)  -24(-12)  13.9(17.6)

Yearly 037(024)  -1.6(-0.6)  -29(-1.1)  157(17.1)  0.53(0.30)  -0.8(0.2) -1.4(04) 116 (14.1)
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Figure S1: Spatial distributions of the PM>.s concentrations in China during (a) spring, (b) summer, (c) autumn and (d)
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Figure S2: Same as Fig. S1 but for PM1o concentrations.
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Figure S3: Same as Fig. S1 but for SO: concentrations.
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Figure S4: Same as Fig. S1 but for CO concentrations.
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Figure S5: Same as Fig. S1 but for NO: concentrations.
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Figure S6: Same as Fig. S1 but for O3 concentrations.
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