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Characteristics of the changes in marine heatwaves events
under global warming

XIA Zi-han, HE Yong-li, JI Fei, WANG Xiao-xia

Key Laboratory of Semi-arid Climate Changes with the Ministry of Education,
College of Atmospheric Sciences, Lanzhou University, Lanzhou 730000, China

Abstract: An event-based detection algorithm is used to identify the marine heatwaves (MHWSs) during
1979-2018 using the ERA-Interim dataset from the European Centre for Medium-range Weather Fore-
casts and explore the spatial and temporal distribution characteristics of MHWs. The results showed that
the event-based detection algorithm was more effective by removing much of the noise in small areas.
The number of detected MHWSs was 6 287, and the average area in a single event was 2.17x10° km®. The
frequency of MHWSs showed a significant increasing trend with 27.35 events/10 a; the duration, annual
total area and averaged area of single event increased slightly with 0.22 d/10 a, 1.07x10% km*/a, and 1.94x
10° km?/a respectively. While the intensity of MHWs did not show a significant trend under global warm-
ing. The largest average annual total area, single event area and frequency of MHWSs occurred in the
Pacific Ocean, but the largest increase was observed in the Indian Ocean, followed by the Atlantic Ocean.
The frequency and total area of MHWSs was high in spring and autumn, but the greatest increase was
observed in summer.
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Fig. 2 The distribution of the area in the MHW:s detected
by the grid algorithm from 1979 to 1988
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Fig. 3 The MHWs detected by the grid algorithm and the event algorithm on the same day
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Fig. 4 The spatial distribution and temporal trend of the frequency, intensity, and duration of MHWs from 1979 to 2018
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Fig. 5 The time series of the total area of global MHWSs events and the area of a single MHWSs event from 1979 to 2018
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Fig. 7 Time series of the total area, average area, and frequency of MHWs in the four

ocean basins from 1979 to 2018
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Table 1 The total area, average area and frequency of MHWs in the four ocean basins during global accelerated

warming and warming hiatus periods

1979-1998 4 1999-2018 4
ME SEWEAEMHWs SERIRMHWs F44E MHWs  FH44E MHWs A58k MHWs  F24434E MHWs
ST AR km? T Y /km’ KA/ /) R km? T A /km? KA /)
MR 7.47x10° 1.01x10 79 6.99x10%(=7%) 6.99x10°(=31%)  100(28%)
KV 1.98x10° 2.29x10’ 86 2.26x10°(14%) 1.61x10°(-30%)  131(53%)
E[EE 7 3.66x10° 9.07x10° 31 7.36x105101%)  9.34x10°(3%) 69(122%)
KV 6.21x10° 1.16x10 47 8.50x10%(37%) 9.37x10°(~19%) 85(81%)

Xof B G A B9 P MHWSs J& P 19 728 £k 475 18 7T
A, BREERVE, HAh = KVERAE & 2E MHWs S04 1
SRR T B T, 1 e R AT A, L
S RTAPEIENRE N B @ - NS S N B E o B )
BRAE & A MHWs F04- 9 S AU K . B KPR L K
SEFE L K PUTERY B MHW S 54 1 B 2 R4
P AR BEFEREAT T, OO B SR MH WS
F e E R R R, B TR Y B MHW s 3544 17 R
Wi fe R, KPR . IR MHW s 119 & A 5 %
B - TF, Hod & 4 MHWSs S0 S £ 1 &
KOV . ENEEVER MHWS & 248 30 R 8 i e R, K
PR
2.4 MHWs HIZ T L 454E

SBIESE A ERAR BT 5 MHWs i 17 (19 2 15 4
fiE, 43 AN IR 2597 MHWs FF ST | P34 5k
FAFIR FOEER A TS E (AT 8). TR

a  MHWs S {F R

b SR MHWS 354 18 FX

JU2BRAF AR R M 22 5, IR AL 2 BRG 6-8 H il
FPERY 12-2 H o O E 2=, ¥ e ek 12-2 H
R ERAY 6-8 H & A2 HIEI 8 AT L, 1979-
2018 4FE4 2= K H: MHW s 4 B T FR IR R, Bk 2= {1
THE, &R/ FH AR MHWSs F 4 11 R4
T K, B BB, A0 50%, FhZE
AN BRI MHWSs SRR AT, B R IRAIL,
eSS

N % B[R] 2T MHWs 3504 (28 (k#3443
MG AR MHWSs S50 10 BT AL S 24 Bk
FAF TR | S R AR 0 A R S A A
Y % IS0 ) AR A1 20 (1 9). H 1 9 BT UL, A4 g A
ZA5 K MHWSs S8 1) B T B i &, /5
R K, R 33%; BKEEBEAIR, H31%; K &5
AT, $4°0 23% 2247 . -3 MHWS B R S5 44 1
B A ZEAh, A Z T 4 52 T a3, Hoh F 2R
MR, 9 12%; 2=, 2 10%, 2 Z= 045 Jr |

¢ MHWsF/EHR

K18 1979-20184F MHWs H{F BTN | P39 S R IR | B 3215 70 A
Fig. 8 Seasonal distribution of total area, average area and frequency of MHWs from 1979 to 2018
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Fig. 9 Time series of the total area, average area, and frequency of MHWSs from 1979 to 2018 in the four seasons
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