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Assessing typhoon impacts on phytoplankton in the East China Sea
based on satellite remote sensing data
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Abstract: Typhoon is a strong cyclonic vortex that occurs in tropical or subtropical oceans, which will make a
certain impact on the marine environment. This study based on satellite remote sensing data such as MODIS
(moderate resolution imaging spectroradiometer) and GOCI (geostationary ocean color imager), studied the
response characteristics of phytoplankton after typhoon transit in the East China Sea in 2018. We found that 7
typhoons transiting the East China Sea in 2018 had various degrees of impact, of which typhoon “Suli” had a
significant impact. After transit, sea surface temperature decreased by approximately 2.53 °C; chlorophyll a
concentration increased by approximately 1.15 mg/m3. The reason for the difference in typhoon impact is
whether the typhoon can generate the upwelling. This process is mainly affected by factors such as typhoon
wind force, typhoon moving speed and transit time: The greater the wind of the typhoon, the slower the
movement speed, and the longer the transit time, the greater the impact it will have on the transit sea area, and
vice versa. Overall, this study provides a reference for further studying on the impact of typhoons on marine

ecology.
Key words: typhoon; phytoplankton; satellite remote sensing; MODIS; GOCI

Y5 B #A: 2020-10-09, 1&3T B #A: 2021-02-16

EEWA: FF HRRHEIESTNH (42176181, 42176179, 42106176); FE Z X WAL E0d rh.O I R4 15 H (NODAOP2020009)
YEE B MR (1999—), 2, MR BRI, 2%, £ %38 J8% 7 1 (198 5, E-mail: Dorothy_liyachen@outlook.com
BIAEE: THER(1986—), I, WL, #d%, EE MGG HUK 638 BO7 5T, E-mail: shenggiang. wang@nuist.edu.cn


mailto:Dorothy_liyachen@outlook.com
mailto:shengqiang.wang@nuist.edu.cn

520 BOE R

SR

%41 %

BRIE Mg KRR AR
[ERGE, Bes e MK RPR S NG VE G T R
B JERR, Bl E S R g i il
o, A8 E XSRS SR BT, F LR
FEHT, IRIZR K LR ZERZE, 0GR TR
J# (sea surface temperature, SST) &K . [R] B, IR
KR R E RO BRI, MR T RZE
IR AR, (1R Z2M 2% K a(chlorophyll a,
Chl o) W THE . B, SRR &5 KN 7 i
FE P00 52 M L 7, 09T 5 IR A SR
BN AT B A

B2 ) B, BT AT TAEAS RV B 2 T F g
FREWITE . M 4N 0 T8 R sl s &
WAt 0 ] e v I S T S T L iR
T2 3R a MR BE . IR 77 0 Rl B3 5 A 5%
W SRR I B Y QF 111 TR AR S
RE, I 5 K0 “hlm” 28 I SST A
e N, & B SST A B i R B, HL7E 5 Uit 72
FIE A T IR BB . X s 2 W T e
AR ALHR Chl a W BEXT & XU 2 2[R 4R A% i)
N, IR RE <L BN R Y R
BB | R Z TR Y A B 1K

LB B, BFE & KORHIEE PR IR B Y s i) 2 204
W IEARRIE " S L B A

v UL R s M L 5 R AR 45 B B O
Peo Horpr, TR @ oW B AR BA K, SEmf/
HESC i W20 . 22 REILH, 7T DL H %R
SST L M Chl @ e i 25 32 3 7 i, Dl st 3
BN AEROE SO A SN K e o €]
NASA & 5 #9 v 2 Bk R 4Ot i X MODIS
(moderate resolution imaging spectroradiometer) Fl
— R AT PR AL 8 W52 AR AY M K L T K B B R
1% GOCI( geo-stationary ocean color imager) .
B H sk o T I, X 5 R 3 5 e A B
9% F B TP A U DX, T 2R v DX I ) A DG A Y
XA o PRI, 36T 2018 4F AR g i 48 ) T2
A, ARSI T 2 A XS BRG] R
SST #1 Chl a ¥ & I AL AF1E, RIE T 5 KUk
FAEBRRGEN

I HRSTE

11 R XS Mt B 5 X

A LIRS X e, EAARTE g 27° N—
35°N., 118°E—127.8°E, ¥ 2018 4Fid 5 i 7 %
B RAE RS G o $22 HR 5 XU A 118 B[] L
SRR CHRNET LT CnAET CPER”
CHREEIT <IN R CREIR” o 7 XA X
FEAFRE 1R,

xR1 TXERWEEER
Tab.l Main information of 7 typhoons

= T . N FUE: ) pi 7Y S L NI & - 25|
' U mom Gl St , ) i
&Zf Kad/m-s i /h m S JE/MPa  HE/km-h
JLFE 48.35 14.94 i 5 J-HE R A K 07/10 17:00 — 07/11 09:00 16 50 ~ 100 944.12 30.88
bVl 41.69 13.45 AN 08/22 08:00 —08/23 16:00 32 100 ~200  956.72 17.45
R A 20.34 8.34 Pt W2 08/15 08:00 — 08/16 22:00 38 50 ~ 200 992.26 17.63
FREUR 35.25 12.25 G 10/04 20:00 — 10/06 05:00 33 50 ~200 970 33.75
L 27.43 10.00 e GRS 07/21 11:00 — 07/22 09:00 22 50 ~ 200 980.95 26.81
Pa A 21.74 8.58 Pt W2 08/01 11:00 — 08/03 02:00 39 50 ~ 200 987.11 16.24
JEE ¥ 22.58 896  HFXE-IRHGHXNE  08/12 00:00 — 08/12 23:00 23 50~1000  987.79 30.29

1.2 B v Rk

ARSI WBUR RS & Bk tE B
IFA] | e KRG SF 5 UE S 2R T X8 1 A 4K
Hi, DA S TR B S HH Y Chla WRBE . SST.
Hr, @ NS BBEIEEA T RIRE 6 XMW

(http://typhoon.nmc.cn/web.html) 5 #1148 /K T
3 XUM (http://typhoon.zjwater.gov.cn/default.aspx ) ;
IR B9 0 B Ok I ETOPOS (http://maps.ngde.
noaa.gov/viewers/wes-client/) ; Chl a ¥ B 19 £ 3
K H GOCI 4845, . GOCI ‘B M (http://kosc kiost.


http://typhoon.nmc.cn/web.html
http://typhoon.zjwater.gov.cn/default.aspx
http://maps.ngdc.noaa.gov/viewers/wcs-client/
http://maps.ngdc.noaa.gov/viewers/wcs-client/
http://kosc.kiost.ac.kr/eng/p10/kosc_p11.html
http://typhoon.nmc.cn/web.html
http://typhoon.zjwater.gov.cn/default.aspx
http://maps.ngdc.noaa.gov/viewers/wcs-client/
http://maps.ngdc.noaa.gov/viewers/wcs-client/
http://kosc.kiost.ac.kr/eng/p10/kosc_p11.html

% 4 40 IR, %

AT T2 & AR R T A 3T & Rk 2 AT R

521

ac.kr/eng/p10/kosc_pl1.html) T %% L1B ¢ 4, #)
AL 4% N B 1) GOCI Data Processing System
(GDPS) version 1.3 %{4"" 1) Generate L2/L3 Data
T A, ¥ T 4000 L1B s b #LS AL & Chl a W EE
(9 L2 e ™, 23 )50 HER K 500 m. SST Hi#f:
(http://oceancolor.gsfc.nasa.gov/ )2k H AquaMODIS
1) SST( 11 p, daytime) #1 L3 ** i i) SST(4 p,
6] 73 BEA N 4 km,

FR5R
AJ—L «—lj-J!‘jj 2 ‘

nighttime ), %5

2.1 I8 52 ) 1)
Sl

AR X T 7% G KL BT SST Al
Chl a 746, I DL sZ mi f2 o0 B 0 & L “ 5
B R, ERHTT 9507 i BEET A SST
F1 Chl a & B9 H A8 6 DL e o BE T I 97 3% 22
Ho MTEEEWNSZH =2 FULW
PINEOR A NS = Y (o WA v s PR A ] 3 =3 VIR
B — 2 ik . ARBFS gk XA 450 4
XoF T3 B 1 Y1 Rl B 1 R 22 BB B}
TA AL EE, T flG i SST 44 2 Bt MODIS
A9 11 p daytime 7= #1 4 p nighttime ;= 5, H T
fil 55 19 Chl a Y& 2 BURE I GOCI — KN A 8 Ik
BURIIE €/

BT T AT X LAY ] R 2018
S H 22 H 8 AESH 23 H 16 fi(3k32h), F
PR R 41.96 m/s, KT 29 13 9%, 58 R OR

8/17
— .

SURD DO RGRESN

8/15

8/18

Ao s BERT 3R SRl 956.72 hPa, F-#15
N 17.45 km/h, 81 RER “H N7 i
7 K. abEErh 2 RAEEEE 7 X (3t 16 X)W
HY) SSTIE%, 8 A 15 HZE 21 H, Ml & K5
HIE 7 %, Jah 0 R R B B 55 M 5 LT 1 B 06 U
s, HoAh g sk SST AR b AR B &8, JC 5 H 1H M .
8 H 22 HE 23 H, “I 1”7 #EAWFFEIX I, lﬂ%
AR PR B B X8 BB 7 Ok
24 H(E X 1K), GHZ Jiﬂﬁ{%)ll'%ur‘ﬁ
DX BT A S R, O B R RS T 7 KL
', 8 A 30 HAWSRTETE

1512ﬂ~3é?ﬂ“+“7'3” HEEAT 7K s
2 KM 7 K (36 16 X) % H #4 Chl a/M“““
Ak, LA 50 m AFIRZEH B, Wi Chla WU i
mTANE . 8 A 15 HE 21 H, B & XUt 55 R
7 K, Chl a Y& FE e {8 F 2 MAENT R b IX e &5
Kl (B 2, 8 H 22 HE 23 H,
“URJ17 HENIFFE X, PR R AR R S B0 B X
BE B IEG, 8 H 24 HE 25 H, 5K )E
1~2K,Chla ¥ B M, 8 26 H=
28 H, At BI 4 3 ~ 5 K, & K& s
5 JE B BE— > Chl a BB K AT, 8 H 29 H
%30 H, Chl a B R K A 28 4 #L, Chl a 1
B R X,

T 96 R X AU A A e B — 2 A e
3~ 6 K, B IR (A — BTz
R, ANBF 5T LA & RE N 5T X L 5 7 KF

8/20 8/21
= g

mom @R @mo@mo@ @ om mo@m om

oo - < [ ] - < o~ oo < [ ]

- o o - od o = a o =
&1

Fig. 1

¥
.'_. w3
m
g
o
IS
a

8/19
- B

ST

‘ “a < 3 N

’E S ey
HoEm om o®m @ @ o mo@m @@ omo@m @@
< 0 — X+ &~ o — X o o~ X
a4 d4 D g4 d =z gy zmddagd

aR “Fh7 TG 7 RARITES 2 X9 SST BIL

Diurnal variation of SST for 7 days before and after the transit period and 2 days during transit of typhoon "Suli"
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Diurnal variation of Chl a for 7 days before and after the transit period and 2 days during transit of typhoon "Suli"
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Fig. 3 The difference image between average SST/Chl a 7
days before and 7 days after typhoon "Suli" transit
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