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Percentage change in marine heatwave days
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Marine heatwave
(can last several months)

Marine
heat spikes
(short term)
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1 Establish baseline
Researchers can use historical records and long-term monitoring.

2 Assessrisk and plan responses
Identify vulnerable ecosystems, species and industries
and ways to protect them.

3 Respond to forecasts
Shift aquaculture species to cooler sites, for example.

. Adjust to cope

Close fisherles, reduce quotas, cull pests.

5 Evaluateimpacts
Assess recovery time post-heatwave,

6 Collect new baseline data
On temperature, salinity, acidity, oxygen and nutrients.

7 Reset quotas and activities
Targets must be adjusted for any change in baseline.
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10 Source: Adapted from A. J. Hobdayet al. Prog. Oceanogr.141, 227-238 (2016) and https://go.nature.com/45UXWBP
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$&4%: With the arrival of El Nifio, prepare for stronger marine heatwaves (nature.com)


https://www.nature.com/articles/d41586-023-02730-2
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JR¥RRR: Report defining priorities for UK ocean observations released
$%3%: https://noc.ac.uk/news/report-defining-priorities-uk-ocean-observations-released
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JRAREA: State of the Climate in 2022
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[ FRR -
ANNOUNCING $24.3M INVESTMENT ADVANCING MARINE CARBON DIOXIDE
REMOVAL RESEARCH
$%1%: https://oceanacidification.noaa.gov/fy23-nopp-mcdr-awards/
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JE¥RRE%: Naval Oceanography and Sofar Ocean Announce Collaboration to Advance Ocean
Weather Forecasting, Data Collection
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JE¥RrRk: Slipping Smoothly Through the Sea
$53E . https:/www.darpa.mil/news-events/2023-09-08

XEESWRRFZ LM (EZF LPD-17Flight 11 F1 LHA Aif#R
Xl ESERME) RE

8 A 23 H, EHESMAMS X4 (¥&ZE LPD-17Flight I f2 LHA #
AR BamEEFEA) , §&4ELERMLPD-17 ¥AT I AHHE
ALfER Tha B AR EMNE ZEEFEA. HENE, BEEHMEER
1 7 A 25 A B AR AT : LPD-17 Flight 11 4% B AR AL A2 LHA & 1A 5 35 A0
BZET 2016 4 12 A K AHY 355 AL ANAE B A K B AT B R LA 4 — i
38 # A A TAR AL L A i 355 AR R, H o @.4% 13 #4 LPD-17 Flight
I Ak, B 2019 4 LUk, ¥ FE f2 OSD — H B 7 T | = # e 2 P4 B 47,
PLBUA 355 AU ATFE BR3P\ Z B AR, (EREEE R GE B Ar. BHHl, BEHH
PA3EA 31 A A B HARALAE, B3 10 /% LHA/LHD & 2 21 #% LPD-17
AR, DA H BT B r i EAAE IR A B A7, = ENEE 2024 U 4 30 4


https://www.darpa.mil/news-events/2023-09-08

(2024 Iif 4£-2053 I 4F) & ARIT X B, Tt EA~ 30 4 5 8 7 AR AL AE 2L
ERREE 3 MUT, 2035 MFX —2FRHRED E 26 /8, 2053 I F4
BWAOE19 E 23 . BERRINE RETR, —XHFDT 31 HAETME
AL B B0 PA K 3 fim % R 5 [ 0 IX (F %38 48 B ) R o 25 F TR AR An R %S
KRR FMHHF R EER N

(REFE #WiF)
JR%RER: Report to Congress on U.S. Amphibious Warship Programs
CESEE

https://news.usni.org/2023/08/24/report-to-congress-on-u-s-amphibious-warship-programs-3
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JE¥RRL: Report on Navy Large Unmanned Surface and Undersea Vehicles
S

https://news.usni.org/2023/09/07/report-on-navy-large-unmanned-surface-and-undersea-vehicles-13
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JR¥RR%: Decadal changes in Atlantic overturning due to the excessive 1990s Labrador Sea
convection
$%4%: https://www.nature.com/articles/s41467-023-40323-9
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JR#RRER: Persistent equatorial Pacific iron limitation under ENSO forcing
$%4%: https://www.nature.com/articles/s41586-023-06439-0

https://www.geomar.de/en/news/article/assessing-controls-on-ocean-productivity-from-space
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JE¥RRL: Fluctuating Atlantic inflows modulate Arctic atlantification
$%1%: https://www.science.org/doi/full/10.1126/science.adh5158
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JR%R&E : Occurrence and backtracking of microplastic mass loads including tire wear particles in
northern Atlantic air
$%4%: https://www.nature.com/articles/s41467-023-39340-5
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JR¥RRL: Fast and destructive density currents created by ocean-entering volcanic eruptions
$%4%: https://www.science.org/doi/full/10.1126/science.adi3038
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JR¥RR%: Dinoflagellate vertical migration fuels an intense red tide
$%4%: https://www.pnas.org/doi/10.1073/pnas.2304590120
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JR%RER: Coral reefs benefit from reduced land - sea impacts under ocean warming
$%4%: https://www.nature.com/articles/s41586-023-06394-w
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JR%RE: Reef-building corals farm and feed on their photosynthetic symbionts
$%4%: https://www.nature.com/articles/s41586-023-06442-5
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JR4RE: Calcification rates in the lower photic zone and their ecological implications
$%4%: https:/link.springer.com/article/10.1007/s00338-023-02410-7
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JE¥RR%: Lagrangian large eddy simulations via physics-informed machine learning
$E4E: https://www.pnas.org/doi/10.1073/pnas.2213638120
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https://www.pnas.org/doi/10.1073/pnas.2213638120

JE¥RR%: New Framework for Oceanographic Research Provides Potential for Broader Access to
Deep Sea Scientific Exploration

ﬁ%?% H
https://www.whoi.edu/press-room/news-release/new-framework-provides-broader-access-to-deep-sea

-scientific-exploration/
https://www.science.org/doi/10.1126/scirobotics.adi5227
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JR¥RRR: CSIRO deploys world-first sensors in Southern Great Barrier Reef
.

https://www.csiro.au/en/news/All/News/2023/September/Aquawatch-mission-great-barrier-reef
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JR¥RR%: International Ocean Discovery Program (IODP) Expedition 400
NW Greenland Glaciated Margin
$%4%: https://www.jamstec.go.jp/e/about/press_release/20230808/
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