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Figure S1. Taxonom
ic changes in m

icrobial phyla in the R
ed Sea surface w

aters in response to the 2016 and 2017 sandstorm
 events. G

raphs show
ing the changes 

in m
ajor phyla obtained from

 0.8m
icron filters. For each tim

e point, the data from
 2 different depths (1m

 and 10m
) at tw

o different stations (STN
.A and STN

.B) w
ere treated as 

replicates, the average of w
hich w

ere used for plotting graphs and statistical analysis. a, Bar graph show
s changes in the average relative abundance of the m

ost abundant 
Phyla during the 2016 (left) and 2017 (right) sam

pling events. Box plots dem
onstrate the average relative abundance of the m

ost affected phyla, as follow
: b, C

yanobacteria; 
c, Bacteroidetes; d,Archaea. Turkey’s H

onestly Significance D
ifference (H

SD
) test w

as used to analyze significant differences betw
een tim

e points, w
here different 

alphabetical letters on top of each graph denotes significant differences betw
een the tim

e points. 

C
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Proteobacteria
Actinobacteria
Bacteroidetes
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Figure S2.Taxonom
ic changes in m

icrobial phyla in the R
ed Sea surface w

aters in response to the 2016 and 2017 sandstorm
s. G

raphs show
ing the 

changes in m
ajor phyla on the 0.2m

icron filters. For each tim
e point, the data from

 2 different depths (1m
 and 10m

) at tw
o different stations (STN

.A and STN
.B) w

ere 
treated as replicates, the average of w

hich w
ere used for plotting graphs and statistical analysis. a,Bar graph show

s changes in the average relative abundance of 
the m

ost abundant Phyla during the 2016 (left) and 2017 (right) sam
pling events. Box plots dem

onstrate the average relative abundance of the m
ost affected phyla, 

as follow
: b, C

yanobacteria; c, Bacteroidetes; d, Archaea. Turkey’s H
onestly Significance D

ifference (H
SD

) test w
as used to analyze significant differences betw

een 
tim

e points, w
here different alphabetical letters on top of each graph denotes significant differences betw

een the tim
e points. 
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D
ate

Visibility (km
)

D
uration of 

Visibility ≤ 3km
 

(hour)

Estim
ated PM

10
(µg/m

3)***
W

ind direction
M

ean w
ind 

speed (km
/h)

Tem
p. (°C

)
H

um
idity (%

)

6-20-16*
≥ 10

0
189

N
15

35
38

7-25-16**
3-10

15
429

SSE
22

34.4
46

7-26-16**
2-8

8
570

W
SW

10
35.9

37
7-27-16*

5-10
0

301
N

N
W

13
33.7

49
7-31-16*

≥ 10
0

189
SSW

11
33.6

57
8-25-16*

≥ 10
0

189
W

SW
9

33.2
59

2-22-17*
≥ 10

0
189

N
N

W
13

26.3
60

3-19-17**
1-8

16
933

N
N

W
26

26.2
56

3-20-17**
1-8

17
933

N
19

24.2
51

3-23-17*
6-8

0
266

S
10

26.8
64

3-26-17*
≥ 10

0
189

N
N

W
10

23.8
62

4-26-17*
≥ 10

0
189

N
N

W
13

28.3
61

Table S1. Environm
ental data obtained from

 the w
eather observatory at K

ing A
bdulaziz

International A
irport in Jeddah, Saudi A

rabia.

* Indicates sam
pling dates-the tim

e points used.
** Indicates sandstorm

 dates-no sam
pling w

as conducted due to extrem
e w

eather conditions.
***

The
estim

ates
PM

10
values

w
ere

calculated
according

to
D

’Alm
eida’s

(D
alm

eida
1986)

correlation
analysis

using
the

follow
ing

regression
equation:C

PM
10 =

914.06
x

V
−0.73+

19.03,w
here

C
PM

10 is
the

estim
ated

concentration
ofPM

10 and
V

is
the

low
estvisibility

in
km

.
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Year
N

um
ber of Read Pairs  

(O
riginal)

Average Length 
O

riginal (bp)
N

um
ber of Read Pairs 

(M
erged)

Survival Rate 
(M

erged/O
riginal)

Average Length 
M

erged (bp)

N
um

ber of M
erged 

Reads (Filtered, N
on-

chim
era)

Final Reads Average 
Length (bp)

2016
350,104 ±

17408
300 ±

0.005
344,373 ±

16,832
0.9856 ±

0.0012
444 ±

0.228
245,812 ±

9,838
444 ±

0.2201

2017
288,325 ±

10,306
300 ±

0.024
286,923 ±

10,271
0.9950 ±

0.0001
444 ±

0.251
222,601 ±

8,599
443 ±

0.2415

D
ata represents m

ean of all the sam
ples per year ±

Standard Error of the m
ean.

Table S2. The 2016 (top row
) and 2017 (bottom

 row
) Illum

ina 16S rR
N

A
 am

plicon reads: original, m
erged, and filtered/chim

eras rem
oved.
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Year
O

bserved O
TU

C
hao-1

Shannon
Sim

pson

2016
840.56±13.15

1009.72±12.73
4.704±0.152

0.8006±0.020

2017
842.10±10.43

992.41±11.80
4.806±0.154

0.8174±0.019

Year
O

bserved O
TU

C
hao-1

Shannon
Sim

pson

6-20-16 (Pre)
890±20.525

1062±18.702
4.41±0.328

0.7508±0.046

7-27-16 (SD
-1)

815±30.298
1014.808±20.850

4.206±0.387
0.7236±0.051

7-31-16 (SD
-2)

774±15.008
934.931±17.786

4.923±0.209
0.8565±0.023

8-24-16 (Post)
874±25.580

1022±29.679
5.205±0.190

0.8638±0.023

2-22-17 (Pre)
826±23.995

965.922±28.6009
4.747±0.286

0.8240±0.031

3-23-17 (SD
-1)

822±17.630
970.931±17.606

4.972±0.253
0.8521±0.024

3-26-17 (SD
-2)

881±24.630
1031.877±28.052

5.307±0.217
0.8785±0.027

4-26-17 (Post)
834±13.287

996.532±15.042
4.255±0.397

0.7203±0.054

Table S3. A
verage richness and diversity of O

TU
s across different years (a) and different tim

e points per year (b).

(a)

(b)

Pre (approx. one m
onth before sandstorm

); SD
-1 (2-3 days post sandstorm

); SD
-2 (six days post 

sandstorm
); Post (approx. one m

onth after sandstorm
)

D
ata in (a)and (b)represents m

ean of all the sam
ples per year ±

Standard Error of the m
ean.
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7

Table S4: M
etals, trace m

etals, and nutrients in the R
ed Sea W

aters during the 2016 (top) and 2017 (bottom
) sam

pling events

Dates
STN

Depth
Ca

m
g/L

Cu
m
g/L

Fe
m
g/L

M
g

m
g/L

M
n

m
g/L

M
o

m
g/L

P
M
g/L

S
m
g/L

Zn
m
g/L

NH3
m
g/L

Si
m
g/L

PO
4

µg/L
NO

2
µg/L

NO
3

µg/L
20160620

STN.A
1m

448
N
D

0.04
1503

N
D

0.01
N
D

1101
N
D

5
35.5

N
D

2.6
29.5

20160620
STN.A

10m
434

N
D

0.04
1466

N
D

0.01
N
D

1074
N
D

1.5
35.4

N
D

N
D

23.9
20160620

STN.B
1m

430
N
D

0.03
1516

N
D

0.01
N
D

1113
N
D

2.1
31.8

N
D

N
D

18.2
20160620

STN
.B

10m
441

N
D

0.03
1498

N
D

0.01
N
D

1096
N
D

2.4
35.5

N
D

N
D

18.6
20160727

STN.A
1m

302
N
D

0.04
1083

N
D

0.01
N
D

740
N
D

1.8
58.5

N
D

N
D

33.7
20160727

STN.A
10m

378
N
D

0.04
1346

N
D

0.01
N
D

923
N
D

2.3
50.9

N
D

N
D

26.6
20160727

STN.B
1m

373
N
D

0.03
1329

N
D

0.01
N
D

909
N
D

1.8
50.5

N
D

N
D

20.6
20160727

STN
.B

10m
370

N
D

0.03
1304

N
D

0.01
N
D

892
N
D

1
39.9

N
D

N
D

14.5
20160731

STN.A
1m

368
N
D

0.03
967

N
D

0.01
N
D

705
N
D

6.6
55.5

N
D

1.0
25.3

20160731
STN.A

10m
372

N
D

0.03
1207

N
D

0.01
N
D

861
N
D

3
54.1

N
D

N
D

20.9
20160731

STN.B
1m

373
N
D

0.04
1238

N
D

0.01
N
D

872
N
D

3.5
54.9

N
D

5.5
11.1

20160731
STN

.B
10m

367
N
D

0.03
1223

N
D

0.01
N
D

858
N
D

6.7
51.6

N
D

N
D

9.7
20160824

STN.A
1m

397
N
D

0.03
1378

N
D

0.01
N
D

947
N
D

4.4
43.9

2.0
N
D

21.1
20160824

STN.A
10m

409
N
D

0.03
1336

N
D

0.01
N
D

918
N
D

2.1
42.2

1.9
N
D

16.7
20160824

STN.B
1m

402
N
D

0.03
1331

N
D

0.01
N
D

919
N
D

3.1
39.6

2.0
1.5

17.9
20160824

STN
.B

10m
403

N
D

0.03
1328

N
D

0.01
N
D

918
N
D

2.6
43.2

1.5
N
D

N
D

Dates
STN

Depth
Ca

m
g/L

Cu
m
g/L

Fe
m
g/L

M
g

m
g/L

M
n

m
g/L

M
o

m
g/L

P
M
g/L

S
m
g/L

Zn
m
g/L

NH3
m
g/L

Si
m
g/L

PO
4

µg/L
NO

2
µg/L

NO
3

µg/L
20170222

STN.A
1m

455.45
0.002

0
1486.07

N
D

0.01
0.022

1071.5
0

17.57
47.2

4.038
N
D

N
D

20170222
STN

.A
10m

456.23
0.002

0
1488.07

N
D

0.01
0.025

1069.3
0

16.65
45

3.85
N
D

N
D

20170222
STN.B

10m
457.39

0.002
0.001

1497.43
N
D

0.007
0.042

1063.7
0.005

32.41
45.1

3.028
N
D

N
D

20170222
STN

.B
1m

463.17
0.002

0.001
1489

N
D

0.008
0.049

1077.7
0.005

18.39
46.7

4.17
N
D

N
D

20170222
STN.A

10m
458.28

0.001
0.001

1505.29
N
D

0.01
0.059

1078.9
0.006

17.5
48.8

3.441
N
D

N
D

20170323
STN.A

1m
456.04

0.002
0.002

1479.71
N
D

0.011
0.025

1075.3
0.006

6.7
52.9

6.989
N
D

N
D

20170323
STN.B

10m
463.92

0.002
0.001

1483.47
N
D

0.007
0.039

1098.3
0.006

4.0
53.2

3.06
N
D

N
D

20170323
STN

.B
1m

465.06
0.002

0.003
1484.61

N
D

0.007
0.054

1102.1
0

6.6
56.5

2.584
N
D

N
D

20170323
STN.A

10m
463.22

0.002
0.002

1487.91
N
D

0.007
0.032

1094.8
0.006

5.9
49.7

3.07
N
D

N
D

20170326
STN.A

1m
465.25

0.003
0.002

1517.8
N
D

0.009
0.048

1103.1
0.006

3.0
51.1

2.133
N
D

N
D

20170326
STN.B

10m
466.35

0.002
0.001

1494.31
N
D

0.012
0.032

1102.7
0.005

5.6
53.1

2.296
N
D

N
D

20170326
STN

.B
1m

468.09
0.002

0.002
1508.1

N
D

0.009
0.072

1109.3
0.005

6.3
43.8

1.279
N
D

N
D

20170326
STN.A

10m
533.69

0.002
0.001

1720.66
N
D

0.011
0.041

1264.1
0.003

5.0
54.3

2.681
N
D

N
D

20170426
STN.A

10m
551.69

0.003
0.001

1818.93
N
D

0.008
0.04

1298.8
0.005

0.5
50.9

1.765
N
D

N
D

20170426
STN.B

1m
497.46

0.001
0.001

1630.47
N
D

0.008
0.045

1171.5
0.004

0.1
52.3

1.053
N
D

N
D

20170426
STN

.B
10m

455.71
0.002

0.001
1490.08

N
D

0.007
0.051

1077.7
0

1.3
55.9

3.018
N
D

N
D



16S rR
N

A PC
R

 Forw
ard Prim

er 
5’ TC

G
TC

G
G

C
A

G
C

G
TC

A
G

A
TG

TG
TA

TA
A

G
A

G
A

C
A

G
C

C
TAC

G
G

G
N

G
G

C
W

G
C

AG
 3’

16S rR
N

A PC
R

 R
everse Prim

er
5’ G

TC
TC

G
TG

G
G

C
TC

G
G

A
G

A
TG

TG
TA

TA
A

G
A

G
A

C
A

G
G

AC
TAC

H
VG

G
G

TATC
TAATC

C
 3’

The bold fonts are the Illum
ina adaptor sequences.

Table S5. 16S rR
N

A
 PC

R
 forw

ard (top) and reverse (bottom
) prim

ers targeting the v3 and v4 region of 16S rR
N

A
 gene
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