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Figure S1. Wind clusters at QUEE based on features in Li et al. (2020). (a) diurnal cycles of
mean wind for wind clusters 1-4; (b) early morning (04:00-06:00, top panels) and afternoon
(14:00-16:00, bottom panels) wind roses for each wind cluster. The number of days in each
cluster is shown in (b). The mixed wind speed and directions in (b), compared with the results
in Figure 4, demonstrated the effectiveness of the new features used for wind clustering.
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Figure S2. DMAS8 spatial anomaly derived by subtracting all-site mean DMAS8 from individual
average DMAS for each cluster with at least six days during the summertime (JJA) of 2017-

2019.
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Figure $3. Dependance of DMAS8 at Queens on regional daytime temperature on Hot SB days.
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Figure S4. Abrupt strong sea breeze onset case on Aug. 5, 2018. See caption in Figure 12.
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Figure S5. Abrupt strong sea breeze onset case on Jun. 28, 2019. See caption in Figure 12.
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Figure S6. Gradual weak sea breeze onset cases on Jul. 30, 2019. See caption in Figure 12.
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Figure S7. Gradual weak sea breeze onset cases on Jul. 28, 2019. See caption in Figure 12.
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Table S1. Meteorological and ozone conditions for 37 Hot SB days.

64

B Queen, NY Westport, CT

— SB_  SB_ SB_ u_ V_ SB SB
,\\A(?\(A\QE) (%gTr dV.  Str Depth am  am (OE) (E,’(T:) AT DMA8 gz& AT DMAS ri’;;(

hr (m/s)  (m/s) (m) (m/s)  (mls) (EST  (ppb) (EST  (ppb)

) H (ppb) (ppb)

r) hr)

20170611 8 0.8 2.1 1000 1.2 1.4 282 97 11 70.9 81 8 79.4 97
20170612 9 2.4 2.1 1100 1.2 0.8 300 98 14 86.0 91 9 97.8 107
20170719 11 1.0 2.8 1000 1.5 1.5 299 52 15 64.0 73 9 73.6 101
20170720 10 1.2 3.7 1000 0.7 00 308 55 14 73.0 92 8 90.1 110
20170722 9 3.2 45 700 0.1 -15 286 3.1 12 79.5 94 10 50.8 56
20170801 10 2.8 4.0 800 0.2 -0.8 28.2 4.2 12 75.3 93 9 59.1 87
20170822 14 0.9 3.8 1000 1.0 1.7 277 31 8 36.3 45 - 58.4 74
20180630 9 3.9 4.3 1300 1.1 -1.0 302 6.1 10 72.6 79 9 60.0 64
20180701 11 3.9 3.0 900 1.3 -04 317 7.2 14 80.0 113 12 - -
20180702 15 1.3 3.3 200 -0.3 0.1 308 58 10 76.1 85 8 - -
20180703 8 1.4 0.2 500 0.1 1.0 284 39 10 46.0 61 17 60.1 69
20180704 10 0.7 2.4 600 0.5 03 282 26 11 39.8 54 17 54.8 63
20180705 8 1.2 25 400 1.2 09 283 26 11 24.4 34 16 42.4 61
20180710 8 2.2 3.1 1400 1.5 03 293 7.0 13 82.3 98 8 94.5 114
20180714 8 1.4 2.6 600 1.6 1.1 277 5.2 12 63.9 74 8 775 91
20180716 8 1.3 1.8 600 1.0 0.7 291 5.2 11 71.1 91 16 77.9 96
20180805 10 3.2 45 800 1.0 -0.7 298 40 12 66.4 84 8 60.6 67
20180806 10 3.0 3.9 900 1.2 0.0 307 45 10 71.3 85 17 77.3 88
20180808 8 1.0 2.8 400 0.8 02 288 3.0 10 67.1 86 8 84.6 107
20180810 10 3.2 4.1 1900 0.9 -03 282 20 13 63.1 78 9 58.4 67
20180817 14 1.1 4.4 500 1.0 09 288 31 15 56.0 66 14 66.3 91
20180827 11 3.3 3.9 700 1.6 -0.1 282 40 15 59.8 79 10 64.5 71
20180828 9 1.2 2.8 1300 1.4 09 315 64 13 66.3 81 8 84.5 110
20190628 11 2.4 4.3 1000 0.0 -0.7 291 47 13 70.8 92 9 68.0 71
20190629 8 0.5 2.4 300 1.2 1.0 288 47 12 72.9 82 12 70.1 75
20190704 16 0.7 2.3 400 -0.6 01 286 49 10 63.0 71 17 84.0 98
20190710 9 2.8 4.1 600 1.1 -0.2 286 4.7 14 66.9 81 8 67.3 80
20190716 10 1.1 5.4 700 0.0 -05 294 50 13 72.0 84 8 90.6 111
20190719 9 1.9 5.4 1400 0.3 -06 279 4.2 12 56.3 63 13 72.4 102
20190722 15 0.9 0.9 1900 -1.0 00 281 20 12 53.3 59 17 50.8 59
20190728 10 1.0 3.0 900 1.6 1.2 291 43 14 67.5 74 8 81.3 100
20190729 11 0.7 2.6 1100 1.0 07 299 51 13 71.6 84 8 88.3 107
20190730 8 0.6 1.9 700 1.2 1.1 302 51 11 69.3 88 17 79.6 121
20190818 15 0.7 2.0 2000 -05 05 279 28 11 454 54 16 57.6 76
20190819 12 0.5 3.2 400 0.7 04 280 34 11 50.3 66 17 68.9 104
20190820 11 3.7 5.3 500 -0.5 -14 281 3.2 12 59.6 72 9 64.8 69
20190821 8 1.1 2.8 300 0.0 1.2 281 28 13 49.5 59 12 63.3 84
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