Daily AOD Percentile During 11-25 June 2015
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Figure S1. Daily AOD percentile above the 95", with reference to daily MODIS AOD in JJA from 2003 to 2022 at each
grid point. The green and blue boxes correspond to the averaging areas over the tropical North Atlantic and western

North Africa, respectively.



(a) Mean AE] Index June 11-16

(b) Mean CLLJ Index June 17-22
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Figure S2. Six-day average of the AEJ (blue) and CLLJ jet (red) indices (see definition in text) from 1979-2022. Means of

each index are shown as grey dashed lines. 2015 is marked with a star.



Daily IMERG Precipitation Anomaly 2015 June 11-25
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Figure S3. IMERG daily average precipitation anomaly (with reference to 2000-2019 monthly means). Cyan contour is
the climatological location of June rainfall of 10 mm day%, and dots represent AOD > 0.4



Regional Mean Net SW Flux and AOD, June 2020

. (a) Region 1 2.0 ) (f)
204 1.8 E
10 1.6 1 = .
04 1.4 7 2 e
—-1041 -1.2 ] “‘
—204 F1.0 = %
—307 0.8 3 V.
—4043 0.6 4 p-value=0.0 °
_283 04 E y= —47.28x +22.66
-— — - 0 —
(b) Region 2 50 . (9)
-1.8 ]
F1.6 7 &
-1.4 7 [
3
-0.8 ] A
0.6 4 p-value=0.0 '
38;31 3 y= —5526x+16.91
I"'I'“‘I""I""I""I‘"'I_O TTTTrTTTTT TTTTTTTTTT TTTTTTrTTT TTTTTTTTT
(c) Region 3 20 . (h)
F1.8 &
F18 B W,
}%%D g‘_ Sa
- . O ~ <
Lo =7 %
-0.6 8_ p-value=0.0
28:3' =] y= —46.43x +13.63
=) R s E R L e
(d) Region 4 20 . (i)
1.8 b
SEANER -
-1 7 Q,
1.2 ] \‘
-1.0 B * N
0.8 4 )
0.6 J p-value=0.0
F0.4 E = -79.51
Eo5 ] y=—79.51x +19.40
7T 7 — 17— —— 710 TTTTrTTTTT T LLALARLALL LLRRRLLL
) (e) Region 5 50 . (j)
207 1.8 E
18-_ -1.6 E -
T F1.4 ] N
—-107 -1.2 ] =
—204 '%g ]
:285 0.6 1/p-value=0.008
—ggz - [} E y= —30.37x+5.67
——— - - 7——————————7 RRARRRARRNLARARIRALI RaRALATALY LR Ry
1 5 10 15 20 25 30 00 05 1.0 1.5
Date AOD

Figure S4. (a)-(e) Anomalies of CERES clear-sky surface shortwave flux (with reference to the 2003-2022 climatology in
June; W m?) over the tropical North Atlantic in Boxes 1-5 (see locations in Fig. 12) in June 2020. Black, green, magenta,
brown, and cyan lines are regional mean surface net shortwave flux from Boxes 1-5. Golden lines correspond to regional
mean AOD. (f)-(j) Scatterplots of regional mean MODIS AOD versus anomalies of CERES clear-sky surface net
shortwave fluxes (W m2) in Boxes 1-5.



Regional Mean Net LW Flux and AOD, June 2015
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Figure S5. (a)-(e) Anomalies of CERES clear-sky surface longwave flux (with reference to the 2003-2022 climatology in
June (W m2)) over the tropical North Atlantic in Boxes 1-5 (see locations in Fig. 12) in June 2015. Black, green, magenta,
brown, and cyan lines are regional mean surface net longwave flux from Boxes 1-5. Golden lines correspond to regional
mean AOD. (f)-(j) Scatterplots of regional mean MODIS AOD versus anomalies of CERES clear-sky surface net longwave
fluxes (W m) in Boxes 1-5.



(a) AE] Index and Tropical Atlantic Dust

B - 1.0
1 —— Uwind 2015 " |
20 4 U wind 2020 |
| —— DoD 2015 L . |
DOD 2020
189 .~ aop201s __0'8
] AOD 2020 i
v 16
E -06
T 14 L8
L))
o e Y e T A e e L [m]
m —
12 -2
S - 0.4
= 10 i
5 | i
87 0.2
6— L
2 © © 09000 000O0O0O0 00
I I I 1 I I I I I I I I I I I I I I I I I I I I I I I I 1 I
(b) CLLJ Index and Caribbean Dust 1o
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Figure S6. (a) Daily AEJ indices (blue) along with MODIS AOD (green) and MERRA-2 DOD (red) over the tropical
North Atlantic (8°N — 25°N and 18°W — 90°W) and (b) the CLLJ indices (blue) with MODIS AOD (green) and MERRA-2
DOD (red) over the Caribbean Basin (8°N — 25°N and 50°W — 90°W) in June 2015 (solid lines) and 2020 (dashed lines).
Dates of AEEs are indicated by solid orange (2015) and empty blue (2020) circles along each x-axis. Horizontal grey
dashed lines denote the June mean value of the AEJ or CLLJ from 1979-2022.
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