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Table S1. Stations with locations.

Station Name City Log Lat
1811A Luoyang 112.3628 34.6692
1812A Luoyang 112.3931 34.6516
1813A Luoyang 112.4333 34.67
1814A Luoyang 112.4657 34.6871
1815A Luoyang 112.494 34.6886
1816A Luoyang 112.3844 34.623
1817A Luoyang 112.4267 34.6258
1818A Anyang 114.4839 36.0621
1819A Anyang 114.3551 36.1017
1820A Anyang 114.361 36.0681
1821A Anyang 114.3931 36.0883
1822A Anyang 114.286 36.11
1823A Kaifeng 114.3406 34.8022
1824A Kaifeng 114.3389 34.7781
1825A Kaifeng 114.3733 34.7975
1826A Kaifeng 114.2885 34.7965
1827A Jiaozuo 113.261 35.235
1828A Jiaozuo 113.2269 35.2127
1829A Jiaozuo 113.2467 35.176
1830A Jiaozuo 113.1987 35.2703
1831A Pingdingshan 113.3064 33.7214
1832A Pingdingshan 113.3257 33.742
1833A Pingdingshan 113.2919 33.737
1834A Pingdingshan 113.182 33.774
1835A Sanmenxia 111.1922 34.7752
1836A Sanmenxia 111.1587 34.7942
1837A Sanmenxia 111.1858 34.7917
1838A Sanmenxia 111.143 34.7955
2054A Xinyang 114.1099 32.1059
2064A Xinyang 113.9956 32.1271
2065A Xinyang 114.0775 32.1195
2066A Xinyang 114.0609 32.1399
2067A Zhoukou 114.6613 33.6128
2068A Zhoukou 114.6758 33.6347
2069A Zhoukou 114.6546 33.5979
2070A Zhoukou 114.6369 33.6406
2385A Hebi 114.17 35.9019
2386A Hebi 114.2956 35.7511
2387A Hebi 114.2878 35.7306
2388A Xinxiang 113.926 35.279
2389A Xinxiang 113.836 35.31
2390A Xinxiang 113.884 35.272
2391A Xinxiang 113.883 35.303
2392A Puyang 115.0312 35.7636
2393A Puyang 114.9906 35.767
2394A Puyang 115.0574 35.7609
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2395A Puyang 115.0866 35.7754
2396A Xuchang 113.8276 34.0159
2397A Xuchang 113.8208 34.0314
2398A Xuchang 113.7906 33.9953
2399A Luohe 114.051 33.5699
2400A Luohe 114.0055 33.5698
2401A Luohe 114.0138 33.5828
2402A Luohe 114.0261 33.5698
2403A Nanyang 112.5192 32.9917
2404A Nanyang 112.5339 33.0086
2405A Nanyang 112.5003 32.9735
2406A Nanyang 112.5779 33.0144
2407A Nanyang 112.548 32.9692
2408A Shanggqiu 115.6702 34.4285
2409A Shanggqiu 115.6458 34.4045
2410A Shanggiu 115.6293 34.3948
2411A Shanggqiu 115.6578 34.402
2420A ZhuMaDian 114.0189 32.9656
2421A ZhuMaDian 114.0114 33.015
2422A ZhuMaDian 113.9976 32.9771
Table S2. City-wise change of air quality pattern.
Cities Year AQI CO NO2 O3 PM10 PM25 SO2 AQI CO NO2 O3 PM10 PM25 SO2
2017 11824 1.82 4690 65.98 140.63 8121 28.67
2018 110.09 156 41.17 69.11 12359 7356 2117 -7% -14% -12% 5% -12% 9%  -26%
Anyang 2019 108.38 1.25 3826 69.19 11771 7088 1542 2% -20% -7% 0%  -5% 4%  27%
2020 103.30 1.13 36.47 6430 11031 67.10 1280 -5% -10% -5% -7% -6% 5%  -17%
2021 6758 0.67 1838 10456 7579 2978 644 -35% -40% -50% 63% -31% -56% -50%
2017 9567 1.65 4456 6579 11622 6229 27.46
2018 9152 135 4257 7312 11281 5522 1859 -4% -18% -4% 11% -3% 11%  -32%
Hebi 2019 93.61 0.82 36.89 65.03 100.77 6056 1270 2% -39% -13% -11% -11% 10%  -32%
2020 9118 0.97 3718 6143 9525 5947 1162 -3% 18% 1% 6% -5% 2% 9%
2021 6850 0.60 19.81 102.81 76.36 32.88 8.68 -25% -38% -47% 67% -20%  -45% -25%
2017 109.07 146 4092 70.67 12925 7491 23.94
2018 102.32 1.17 3473 7831 122.01 67.04 1618 -6% -20% -15% 11% -6% -11%  -32%
Jiaozuo 2019 9587 093 33.08 7545 10946 60.69 1244 -6% -21% -5% -4% -10% 9%  -23%
2020 86.36 0.89 2935 73.89 9436 5552 1117 -10% -4% -11% 2% -14% 9%  -10%
2021 6337 059 13.85 11236 64.03 2855 816 -27% -34% -53% 52% -32% -49% -27%
2017 10510 1.31 39.55 68.83 11996 68.77 22.12
2018 103.90 1.08 34.39 73.63 11580 6559 1577 -1% -18% -13% 7%  -3% 5%  29%
Kaifeng 2019 102.87 1.04 3421 7176 10864 67.03 11.05 -1% 4% -1% 3% -6% 2%  -30%
2020 8144 120 29.22 5751 81.13 53.87 1146 -21% 15% -15% -20% -25% -20% 4%
2021 6158 0.64 1500 104.60 69.34 2748 541 -24% -47% -49% 82% -15% -49% -53%
2017 98.17 1.03 37.67 6459 11730 64.61 16.27
2018 97.88 0.83 33.88 7150 11356 6218 1226 0% -20% -10% 11% -3% 4%  -25%
Luohe 2019 9351 0.73 29.66 71.80 9955 60.10 9.85 -4% -12% -12% 0% -12% 3% -20%
2020 8330 0.77 2517 6838 8491 5441 925 -11% 6% -15% -5% -15% 9% 6%
2021 5389 059 1255 9441 57.08 2651 773 -35% -23% -50% 38% -33% -51% -16%
2017 105.88 149 39.77 70,55 12254 71.02 24.82
2018 9580 1.25 41.04 65.69 11345 60.68 1833 -10% -16% 3% 7% 7% -15%  -26%
Luoyang 2019 9720 0.78 38.67 64.95 11081 6139 10.06 1% -38% -6% -1% 2% 1%  -45%
2020 8251 0.77 33.06 62.63 90.58 51.00 821 -15% -1% -14% -4% -18% -17% -18%
2021 5847 0.63 17.46 103.16 61.16 2499 593 -29% -18% -47% 65% -32% -51% -28%
Nanyang 2017 9220 132 3157 7453 109.65 57.80 14.56
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2018 9215 1.04 3422 73.66 10297 5981 770 0% -21% 8% -1% -6% 3%  -47%
2019 9099 0.95 2886 7423 9599 5999 742 -1% 9% -16% 1% -7% 0% -4%
2020 80.58 091 24.69 70.58 8549 5181 794 -11% -5% -14% -5% -11% -14% 7%
2021 49.87 077 1393 91.84 5128 2498 737 -38% -15% -44% 30% -40% -52% 7%

2017 101.80 1.23 38.52 73.01 11934 6844 23.65
2018 97.77 097 3641 7348 111.09 64.88 1730 -4% -21% -5% 1% -7% 5% -27%
Pingdingshan 2019 9951 0.96 34.80 71.45 104.64 6456 1238 2% -1% 4% -3% -6% 1% -28%
2020 7685 0.86 30.62 7143 8351 49.12 1126 -23% -11% -12% 0% -20% -24% -9%
2021 5450 0.61 1891 93.77 5652 27.66 646 -29% -29% -38% 31% -32% -44% -43%

2017 104.57 1.47 4110 69.60 120.08 69.32 22.70
2018 9885 1.09 3449 7835 10899 6346 1619 -5% -25% -16% 13% -9% 8%  -29%
Puyang 2019 8459 0.67 29.04 7231 9572 5341 13.04 -14% -39% -16% -8% -12% -16% -19%
2020 9155 0.81 3131 6730 92.04 5937 1003 8% 21% 8% -7% -4% 11%  -23%
2021 6434 057 1598 10196 72.69 3083 6.12 -30% -30% -49% 52% -21% -48% -39%

2017 99.32 1.19 3881 66.73 111.06 64.85 22.60
2018 9482 095 3453 7134 109.07 5712 13.66 -5% -20% -11% 7% -2% -12%  -40%
Sanmenxia 2019 89.96 0.88 3142 6527 9354 5660 987 -5% -7% 9% -9% -14% 1% -28%
2020 7640 0.81 28.17 6271 7445 4681 735 -15% -8% -10% -4% -20% -17% -25%
2021 58.81 0.62 17.66 10253 6330 2595 553 -23% -24% -37% 63% -15% -45% -25%

2017 9737 088 3537 70.69 117.06 6292 13.68
2018 97.19 092 3255 7293 11037 6180 970 0% 5% -8% 3% -6% 2% -29%
Shangqiu 2019 8948 0.77 29.68 73.58 9433 5612 980 -8% -17% -9% 1% -15% -9% 1%
2020 8212 072 2670 6933 7979 5262 716 -8% -7% -10% -6% -15% 6%  -27%
2021 57.66 058 1214 9851 6257 2636 539 -30% -19% -55% 42% -22% @ -50% -25%

2017 102.77 149 49.14 64.85 122.05 68.78 28.33
2018 96.72 122 4641 7273 11217 6227 18,63 -6% -18% -6% 12% -8% 9%  -34%
Xinxiang 2019 90.64 1.04 4287 63.00 10410 56.45 1612 -6% -15% -8% -13% -7% 9%  -13%
2020 82.81 092 3377 6430 93.03 5197 1270 -9% -12% -21% 2% -11% 8%  -21%
2021 65.15 070 1949 10482 7139 3045 936 -21% -24% -42% 63% -23% -41% -26%

2017 7940 0.82 2732 6640 8995 5181 12.63
2018 82.61 0.77 2602 7850 9314 5313 852 4% -6% -5% 18% 4% 3%  -33%
Xinyang 2019 7461 0.61 2433 73.63 7747 4826 6.60 -10% -20% -6% -6% -17% 9%  -22%
2020 65.10 0.69 2090 72.64 6713 4068 644 -13% 13% -14% -1% -13% -16% -3%
2021 41.75 043 1023 83.61 38.63 2123 699 -36% -38% -51% 15% -42% -48% 9%

2017 99.01 131 41.82 6832 109.97 6592 2254
2018 100.24 1.12 36.82 7049 11353 6333 1331 1% -14% -12% 3% 3% 4%  -41%
Xuchang 2019 9333 1.00 33.68 69.11 93.18 60.79 11.84 -7% -11% -9% -2% -18% 4%  -11%
2020 7798 0.87 2831 6843 7484 4980 10.62 -16% -12% -16% -1% -20% -18% -10%
2021 5389 0.72 16.03 9148 56.05 2582 626 -31% -18% -43% 34% -25% -48% -41%

2017 93.05 120 3324 7289 107.79 61.07 16.66
2018 96.54 095 2898 7829 11260 59.02 1240 4% -21% -13% 7% 4% 3% -26%
Zhoukou 2019 9037 0.81 2751 7516 9841 5685 994 -6% -15% -5% -4% -13% 4%  -20%
2020 8544 0.82 2630 6633 8288 5535 9.02 -5% 1% 4% -12% -16% -3% -9%
2021 5258 0.62 1193 89.78 5757 2321 6.65 -38% -25% -55% 35% -31% -58% -26%

2017 9246 096 3599 7254 10795 59.20 15.27
2018 92.89 0.82 33.89 75.05 10839 59.66 1290 0% -15% -6% 3% 0% 1%  -16%
ZhuMaDian 2019 8428 0.67 2749 7144 9258 5431 729 -9% -18% -19% -5% -15% 9%  -44%
2020 7076 0.74 2395 6750 73.68 4523 772 -16% 11% -13% -6% -20% -17% 6%
2021 4733 046 1322 89.15 4410 2452 757 -33% -38% -45% 32% -40% -46% 2%

2017 89.69 093 3491 7037 10471 5742 14.81
2018 90.10 0.79 3287 7279 10513 5787 1252 0% -15% -6% 3% 0% 1%  -16%
Zhengzhou 2019 81.76 0.65 26.66 6929 89.80 52,69 7.07 -9% -18% -19% -5% -15% 9%  -44%
2020 68.64 0.72 2323 6547 7147 4387 749 -16% 11% -13% -6% -20% -17% 6%
2021 4591 045 12.82 8648 4278 2378 734 -33% -38% -45% 32% -40% -46% 2%
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2017 90.26 1.17 3224 70.71 10455 59.24 16.16
2018 93.64 0.93 28.11 7594 109.22 5725 12.03 4% -21% -13% 7% 4% 3%  -26%
Jiyuan 2019 87.66 0.79 26.68 7291 9546 5514 964 6% -15% 5% -4% -13% 4%  -20%
2020 82.87 0.80 2551 64.34 80.39 53.69 875 5% 1% 4% -12% -16% -3% 9%
2021 51.01 0.60 11.57 87.08 5584 2251 645 -38% -25% -55% 35% -31% -58%  -26%




