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1. Text S1: The correction of Two types of noise for the chl-a product of

Himawari-8

The correction of Two types of noise for the chl-a product of Himawari-8 was given as
followings: First, Figure Sla shows the horizontal distribution of chl-a without any noise
subtractions. It can be seen that there are two noises, one is a striping noise with an interval of
about 5°, and the other is a spikelike noise. Then deal with them according to the noise
removal method in Iwasaki [1]. Since MODIS can also provide monthly chl-a products
without striping noise, we fit the monthly chl-a of Himawari-8 to that of MODIS by using the
regression lines at each pixel. This study calculated the regression lines between the monthly
chl-a of Himawari-8 and those of MODIS from August 2015 to December 2018 at each pixel.
The horizontal distribution of chl-a after the MODIS fitting is shown in Figure S1b, basically
the striping noise is removed. Finally, median filtering is used to reduce spikelike noise. The
median filtering converts the value of a certain pixel to the median of 9 pixels. That is, with
the target pixel as the center, the eight surrounding pixel values are sorted in order of
magnitude, and their median value is selected as the value of the target pixel. In this way, the

two types of noise are greatly reduced (Figure Slc).



2. Text S2: Ekman pumping and Ekman transport

This research requires the calculation of the upwelling (upw) caused by Ekman pumping.
Price [2] proposed the Ekman pumping formula as follows:

upw = V x (z/pf), @

where f is the Coriolis parameter, p is the seawater density (1020kg m=), and t is the wind

stress vector, which can be calculated as follows:

T = paCp|Us0|Use; ()
(4 —0.6|Uqp|) x 1073 for |Uspl <5ms™3
Cp =14(0.737 + 0.0525|Uq0]) X 1073 for5ms~1 < |Uqp| < 25ms1. 3)
2.05x 1073 for|Uspl =25ms™?t

where p, is the air density (1.26 kg m), Cp, is the drag coefficient [3,4], and Uy, is the 10-m
wind vector.

Ekman’s assumption that the frictional force acted only in the surface layer allowed him
to estimate the volume transport within the layer by integrating from the sea surface. The

Ekman transport relation is given by [5]:
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where M, is the eastward component of Ekman transport and M, is the northward

component.



3. Text S3: Determining the number of synoptic patterns
The explained cluster variance (ECV) ranging from 0 to lis selected to assess the
performance of synoptic classification and to determine the number of classes [6,7]. ECV is
defined as:
ECV=1-22 (5)
Where WS is the sum of squares within synoptic patterns, and TS is the total of sum of
squares:
ws = 2?:1 Ziecj Dz(yi,y_j) (6)
TS = Xt Zita (Y, 1)? @)
where k is synoptic patterns number, C; is the pattern j, and the squared Euclidean distance

DZ(Yi,Y_j) between an element and its centroid is defined as:

D7) = SR (Y ) ®)
where [ is the time step (I=1, 2, ..., m), Y;; is the respective data point, E is the estimate of
the mean value for synoptic pattern j, Y, is the estimate of the total mean.

Then, the synoptic patterns number k can be determined by the increment of the ECV
value [8]:
AECV = ECVy — ECVy_, )
The number of synoptic patterns k is finally determined when the AECV reaches the

highest value, which suggests that the classification performance is improved substantially

and tends to be stable [8].



4. Tables and captions

Table S1. The typhoons in SCS and their impacts periods during summertime from 2015-2018.

Year Typhoon name Transit periods Total impact periods
2015 LINFA 7.4-7.10 7.4-7.17
2016 MIRINAE 7.25-7.28 7.25-8.4
NIDA 7.31-8.2 7.31-8.5
NIANMU* 8.18-8.19 8.18-8.26
2017 MERBOK* 6.11-6.13 6.11-6.16
TALAS* 7.15-7.17 7.15-7.20
SONCA* 7.21-7.25 7.21-8.1
ROKE* 7.21-7.23 7.21-7.31
HAITANG* 7.28-7.31 7.28-8.3
HATO 8.21-8.24 8.21-8.31
PAKHAR 8.25-8.27 8.25-8.31
2018 EWINIAR* 6.5-6.9 6.5-6.16
SON-TINH* 7.17-7.25 7.17-8.1
BEBINCA 8.12-8.17 8.12-8.21
Table S2. The total days for each type.
Type 1 Type 2 Type 3 Type 4
June 87 2 1 0
July 28 62 23 10
August 21 53 28 22
Summer 136 117 52 32
Table S3. The days for each type after removing the typhoon impact days.
Type 1 Type 2 Type 3 Type 4
June 69 2 1 0
July 15 38 16 1
August 12 50 12 11
Summer 96 90 29 12




5. Figures and Captions
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Figure S1 (a) Type 1 chl-a concentration of Himawari 8; (b) Same as (a) but with noise removed by

destriping procedure; (c) Same as (a) but with noise removed by median filter and destriping procedure.

0.2

0.15

0.1

AECV

0.05

'0.05 T 1 T T 1 T 1 T T 1
4 5 6 7 8 9 10 11 12 13 14 15
Number of synoptic pattern types

Figure S2 Changes of AECV with different numbers of classified synoptic patterns.



24°N 24°N
20°N 20°N
15°N 15°N
10°N /' 10°N <' v/
5°N il 4 s 5°N fad
105°E 110°E 115°E  120°E 124°E  105°E

24°N 24°N

20°N 20°N
15°N 15°N

10°N

10°N

5°N
18 A ©_l D 2 I Za\ e e R
105°E 110°E 115°E 120°E 124°E  105°E 110°E 115°E 120°E 124°E
Figure S3. Mean chl-a concentration in four synoptic types: (a) Type 1; (b) Type 2; (c) Type 3; (d) Type 4.
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Figure S4. Mean SST in four synoptic types: (a) Type 1; (b) Type 2; (c) Type 3; (d) Type 4.
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Figure S5. Mean wind fields at 10 m (arrows) and the Ekman pumping velocity (shaded, positive value

is upwelling) in four synoptic types: (a) Type 1; (b) Type 2; (c) Type 3; (d) Type 4.



a)Region A b)Region C

Figure S6. Roses of the Wind (m s™) and Ekman transport (shaded, m? s!) in X (eastward is positive) and
Y (northward is positive) directions in four weather patterns in the coastal regions shown in the black
box in Figure 3d (Regions A and C). (a) Ekman transport in X direction in Region A; (b) Ekman
transport in X direction in Region C; (c) Ekman transport in Y direction in Region A; (d) Ekman

transport in Y direction in Region C.
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Figure S7. Mean wind speed at 10 m (shaded, m s) in four synoptic types: (a) Type 1; (b) Type 2; (c)
Type 3; (d) Type 4.
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Figure S8. Mean PAR (shaded, pmol m?s?) in four synoptic types: (a) Type 1; (b) Type 2; (c) Type 3; (d)
Type 4.
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Figure S9. Mean rainfall (shaded, mm day) in four synoptic types: (a) Type 1; (b) Type 2; (c) Type 3; (d)
Type 4.
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Figure S10. Deviation percentage of chl-a concentration in Type 1 and Type 2 in summer each month.
(a-c) The deviation percentage of type 1 from June, July, and August respectively; (d-f) the deviation

percentage of type 2 from June, July, and August respectively.
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Figure S11. Chl-a concentration anomaly in four synoptic types which remove typhoon effects (the gray
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