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BJERKNES CENTRE
for Climate Research Ag e n d a

10:00 -10:15 SeaPR - Goal and Objectives (A. Bonaduce, NERSC)

10:15-10:30 Sea-level governing processes in present times and predictability - WP1
[Lead: NERSC; Co-lead: IMR; Partners: UiB, NORCE]

10:30 -10:45 Reconstruct and attribute sea-level changes during the 20th century - WP2
[Lead: NORCE; Co-lead: UiB; Partners: IMR, NERSC]

10:45-11:00 Project sea level with increased confidence - WP3
[Lead: NORCE; Co-lead: UiB; Partners: NERSC]

11:00 - 11:10 Communication Strategy
[Gudrun Sylte, UiB]

11:10 -11:25 WCRP - CIiC Future Strategy Plan 2022-2031
[Beatriz Balino, UiB/WCRP]

11:25-11:45 Final Remarks



pasBMN(S  Sea Level Prediction and Reconstruction (SeaPR) Unit

Goal

SeaPR aims to establish a Sea Level Prediction and Reconstruction Unit
at BCCR to provide and increase confidence in sea-level predictions and
projections for more informed decision making.

Objectives

O1-WP1 Understanding of the processes governing sea level during
present times and assess predictability

02-WP2 Reconstruct and attribute 20th century changes

03-WP3 Project sea level with increased confidence
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s B(S  Sea Level Prediction and Reconstruction (SeaPR) Unit

Motivation

To skillfully project global, regional and local sea-level rise, an in-depth
understanding of the underlying mechanisms and drivers as well as their
uncertainties is essential

Relevance to Bjerknes Strategy

With its broad and diverse expertise, BCCR is one of the few centres worldwide
capable of addressing sea-level change across disciplines.

NORCE: in-situ observations, coupled climate/ice-sheet modelling

NERSC: remote sensing observations, ocean/climate models, ocean reanalysis

UiB: sediment supply, climate predictability, human dimension of sea-level change

IMR: hydrographic and altimetry observations; air-sea heat fluxes

NERSC
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WP1
Sea-level governing processes
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pasBMN(S  Sea Level Prediction and Reconstruction (SeaPR) Unit

Project Structure

WP1 Sea-level governing processes during present times and predictability
[Lead: NERSC/IMR] NERSC., . (SRR

adl_

Task 1.1: Multi-platform data-collection
Task 1.2: Sea-level Budget, steric and mass components, SML

Task 1.3: 3D mesoscale influence on sea-level variability

Task 1.4: Sea-level predictability




g~  |nput - Multi-platform data collection (T1.1)

Syntool example portal
powered by

180°

Practical salinity (PSU)
34.900 34.925 34.950 34.975 35.000 35.025 35.050 35.075

90°E

0 1 2 3
Sea water temperature (Celsius)

Remote-sensing (satellite altimetry and gravimetry data)

In-situ

Global/regional ocean/atmospheric re-analysis and numerical exp.
Climate models
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orlmataRescrch \ Input - Multi-platform data collection (T1.1)

e NorArgo (K. A. Mork, IMR)

Language ¥

NorArgo: Norwegian Argo infrastructure g

BARENTS SEA: 5 GREENLAND SEA: 12 NORWEGIAN BASIN: 17 LOFOTEN BASIN: 15 ICELAND SEA: 4

NUMBER OF ACTIVE FLOATS: ARCTIC OCEAN: 6 BOUNDARY CURRENT: 10

Filter floats by date (start—
end)

11/20/2021 m]
01/19/2022 O  Today

Filter

Floats within the interval (60 days)
© Floats by country

© Floats by type

© Floats

@® Norwegian
O Foreign
J O First cycle

m‘
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https://norargo-map.hi.no/

SN sca-level Budget (T1.2)

Figure 4. SLA trend (mm/yr) for the time period (a) 2003-2009 and (b) 2010-2016.

New Cryo-TEMPO data

180°W

mm/yr

<2

(@) (b)

o4

Winter (DJF) Climatology (2010-2021) of
absolute dynamic topography (m): (upper
left) Cryo-Tempo data; (upper right) CMEMS
data; (bottom panel) TOPAZ

Raj et al., 2022, in review

Raj et al., 2020
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BJERKNES CENTRE

\% Mesoscale influence on sea-level variability (T1.3)

Standard (1 Hz) Altimetry Data Experimental (5 Hz) Altimetry Data
(2016 — 2019)

Variance (cm?)

40.0 60.0

[Reference/Input for Task 3.3] Bonaduce et al., 2022, in preparation
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BJERKNES CENTRE

orCimate Res &% Sea-level Predictability (T1.4)

Purpose: attribute/predict sea level change and understand model-data differences
Problem: model-data comparison complicated by that internal variability is not in sync

Approach: wind nudging to synchronize internal model variability with obs. (budgets
fully preserved)

Pilot: Anomaly-nudging of 3d wind fields to ERAI (1970-2018) in NorESM1-ME

hist. simulation, no nudging hist. pacemaker, wind nudging

= ARMOR3D

—— no nudging

—— anomaly nudging

SSH subpolar gyre [cm]

1980 1985 1990 1995 2000 2005 2010 2015

9-8-7-6-5-4-3-2-1-0123.456.7.8.9
SeaPR plans: wind nudging to ERAS (1950-now) in NorESM2-MM and high-res
NorESM2-MH -> reanalysis + predictions Bethke et al., 2022 (in preparation)
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BJERKNES CENTRE

or Cimate Res &% WP1 - Output and Timeline

D1.1 Multi-platform data-lake (e-catalogue) - Input for sea-level reconstructions
in WP2 (M6); - Milestone

D1.2 Improved process understanding and driving mechanisms (M32); [PRP]

D1.3 Improved representation of sea-level temporal and spatial scales of variability
and drivers (M40); [PRP]

D2.4. Model-based sea-level predictability assessment for the northern
high-latitudes (M48). [PRP]

Table 1: Time schedule. Start date: 01/01/22. End date: 31/12/25

Year 2022 2023 2024 2025
Quarter 1/2(3(4(1/2/3\4|{1(2(3|4|1|2/|3|4
WP 0 X X X
WP 1 X X X X
WP 2 X X

WP 3 X X X X X
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WP2
Reconstruct and attribute sea-level changes

o’ N R C E ‘ 2% HAVEORSKNINGSINSTITUTTET
UNIVERSITY OF BERGEN INSYITUTE OF MARING RESEARCH
Nansen Cente:



pasBMN(S  Sea Level Prediction and Reconstruction (SeaPR) Unit

Project Structure

WP2 Reconstruct and attribute sea-level changes during the 20th century
[Lead NORCE/UiB]

Task 2.1 Reconstructing regional sea-level changes

Task 2.2: Attributing regional sea-level changes

Present \/'
)

. . (9@s=@ngoing
Task 2.3: Assessing climate models

Euture
up-to 2300),




&% Sea Level Prediction and Reconstruction (SeaPR) Unit

Task 2.1: Reconstructing regional sea-level changes

Aim: 20th century sea level reconstruction for northern high latitudes (D2.1)

Approaches:

1. probabilistic techniques: fit known spatial patterns of individual sea-level
contributors to tide gauge records -> good at low frequencies

2. reduced space optimal interpolation: combine temporal information from tide
gauge records with spatial information from altimetry -> good at high frequencies

Hybrid reconstructions combine both approaches at those time scales they
have proven skillful! (Dangendorf et al., 2019)

Input:
e Data lake produced in WP1
e NorESM pacemaker simulations with realistic internal variability from WP1
e Land ice fingerprints (WP3)



orClmataResears % Sea Level Prediction and Reconstruction (SeaPR) Unit
Task 2.2: Attributing regional sea-level changes

CMIPG6 archive and Multi Model Large Ensemble Archive (MMLEA)
e robust detection of forced signal and inter-model difference

Observed (1993-2012) forced: multi-model mean (1993-2012)

e obtain a better model-data comparison through matching of internal variability
with observations (by selecting the period with the “right” internal variability

phase internal var:multi-model mean internal + forced

Nansen Center, Bergen



i e \\§<§§ Sea Level Prediction and Reconstruction (SeaPR) Unit

Task 2.3: Assessing climate models

CMIP6 archive and Multi Model Large Ensemble Archive (MMLEA)

e selecting the period with the “right” internal variability phase
e weight models according to their performance

(1.12/1.87 mmvyr) (0.85/1.7 mmvyr) (1.72/1.09 mmvyr) (1/0.79 mm#yr) (1.83/1.59 mmyr)
‘.. . A 6 B R

o

CNRM-CMS CSIRO-Mk3-6-0 GFDL-ESM2G GFDL-ESM2M HadGEM2-CC
(3.08/2.05 mmvyr) (1.19/1.03 mmiyr) (1.24/1.54 mm/yr)

HadGEM2-ES inmem4 IPSL-CM5A-MR MIROC-ESM MPI-ESM-LR
(~0.68/2.81 mm/yr) (0.7/2.08 mm/yr) (=0.271.77 mmvyr) (1.45/2.38 mm/yr)
QY = “ .

NorESM1-M NorESM1-ME
(0.93/1.34 mmiyr) (1.38/1.27 mmiyr)
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BJERKNES CENTRE

or Cimate Res &% WP2 - Output and Timeline

D2.1 20th century sea level reconstruction for northern high Ilatitudes (M18)
[e-catalogue]

D2.2 climate models ranking (M24) [e-catalogue] - Input for optimal ensemble in
WP3 - Milestone

Table 1: Time schedule. Start date: 01/01/22. End date: 31/12/25
Year 2022 2023 2024 2025
Quarter 12|34 |1(2/3{4(1|2(3|4|1(2|3|4
WP 0 X X
WP 1 X X X X
WP 2 X X

WP 3 X X X X X
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WP3
Project Sea level with increased confidence
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w2  Sca |evel Prediction and Reconstruction (SeaPR) Unit

Project Structure

WP3 Project sea level with increased confidence
[Lead: NORCE/UiB]

Task 3.1: Process-based sea-level projections for the Greenland ice
sheet

Task 3.2: Sea-level fingerprints

Task 3.3: The impact of resolving mesoscale in NS
the ocean on the reliability of sea-level projections ~ —{ "= onond
/

3 \\

4 s
‘ N\
|
/
/

Task 3.4: Information on sediment supply and

Past

vulnerability matrix | et 4

23
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Task 3.1: Process-based sea-level projections for the Greenland ice

sheet

e Complement existing projections with wider range of model forcings now available
e Better represent historical mass changes
e Explore ice sheet-climate coupling with NorESM2

— 160 r [——mIROC5 RCP8.5

€ I HadGEM2-ES RCP8.5

£140 NorESM1-M RCP8.5

c 190 | |——MIROC5 RCP2.6

jel —~ — IPSL-CM5A-MR RCP8.5

S 100 |- — CSIRO-Mk3-6-0 RCP8.5 2

Q — — ACCESS1-3 RCP8.5 , 2

£ 80; =

o

o 60

® 40 w0

<@ 20

90

q) 1500

w 0 § »
2020 2040 2060 2080 2100 1% P

Time (yr) i

05

observations

o 00

0 200 400 600 800 1000 1200 1400 O 200 400 600 800 1000 1200 1400
x (km) X (km)
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i e Q@% Sea Level Prediction and Reconstruction (SeaPR) Unit

Task 3.2: Sea-level fingerprints
Translating land ice mass loss to regional sea-level changes

Relative sea-level change caused by a mass loss equivalent to Tmm/yr
global sea level change from
Greenland Antarctica

| T

-1.0 -0.5 0.0 0.2 04 0.6 08 09 10 1T 12 13 14
Tamisiea & Mitrovica (2011)

mm/yr

Approach: implement existing open software (SELEN); draw upon expertise of visiting
scientist Natalya Gomez (Climate Narratives)
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pasBMN(S  Sea Level Prediction and Reconstruction (SeaPR) Unit

Task 3.4: Information on sediment supply and vulnerability matrix

35 years of satelite imagery as library for maching-learning-based coastline projections

Miami Brisbane, Australia | Shirase Glacier Polarforschung San Francisco  Lassen Volcanic P2

https://earthengine.google.com/timelapse/
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Task 3.4: Information on sediment supply and vulnerability matrix

35 years of satelite imagery as library for maching-learning-based coastline projections

FIER COUNTY

o,

) Gt <

https://toreaad.users.earthengine.app/view/coaster 5
o>
<
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ot Gl Resaare \&@% Sea Level Prediction and Reconstruction (SeaPR) Unit

Task 3.4: Information on sediment supply and vulnerability matrix

WP1: Sediment Delivery 7 WP3: Sediment Distribution /™ =g ttu
Sediment Retention Damm A \ ediment

=

—

\ LY
s o 2y
h’!n.pou
Deforestation il

—

Agriculture

§  GPS satelites

I

e ~av . &
2 q\\ LAYV VNPT
o s "
) <
’ZZ,; é PpCC Sea [_ evel Scenanios 1
%S WP3Y( '
wy Tide Gauge
SGES WP2: Vertical Land Movements ] I \
WP4: Integration and Synthesis
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i e \\&@% Sea Level Prediction and Reconstruction (SeaPR) Unit

Task 3.4: Information on sediment supply and vulnerability matrix
Impact of SLR on different geomorphologies and communities

Rocky coasts with
headland beaches

Estuaries and
tidal flats

~ Strandplain
i

1 -
3 Barrier island
[corge e Mt
! ] | delta | coasts
Intermediate and -
small cities

The rate of coastal change will depend on relative sea-level rise, vertical land
movement and sediment supply controlling the accommodation and supply.
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BJERKNES CENTRE

or Climate Res

&% WP3 - Outputs and Timeline

D3.1 Greenland ice sheet sea-level projections with reduced uncertainty (M42) [PRP]

D3.2 Fingerprint model (M12) [GM]

D3.3 Coastal vulnerability matrix accounting for mean and extreme sea-level
changes effect on the society (M48) [e-catalogue] - Milestone

D3.4 Role of eddies in sea-level projections (M36) [PRP]

D.3.5 Decadal scale coastal- change maps for a range of SSP and RCP scenarios
(M18). [e-catalogue]

Table 1: Time schedule. Start date: 01/01/22. End date: 31/12/25
Year 2022 2023 2024 2025
Quarter 1(2|3 |4 23| 4 2134 213|4
WP 0 X X X
WP 1 X X X X
WP 2 X X

WP 3 X X X X X

%wo NIFRCE £
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g d @ Collaboration

CA) The Research Council

1. GREASE (2021-2025)
2. KeyCLIM (2019-2023)
1. Cryo-TEMPO (2020-2023) 3. INES (2018-2028)
2. Dragon5 (2020-2024) 4. NorArgo2 (2018-2023)
3. ESACCISLBC SeaPR 5. Ocean States
BJERKNES CENTRE %
for Climate Research
1. HORIZON2020-PROTECT (2020-2024)
2. Copernicus - ARCMFC (2022-2025)
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for Climate Research \% You ng ResearChers

PhDs

NANSEN-TUTU CENTRE
MARINE ENVIRONMENTAL RESEARCH

Singapore coast Indian coast South Atlantic Sea level

Opportunities

ESA Dragon5 project
Arctic and Nordic sea level

4 ¥ eindihe NERSC
<‘1 .
wisrormes NE_FR CE A A pAvToRRGITIIVTIED

2 Master thesis (2022, 2023) ,partly funded: (150KNoKk)

Norwegian coast
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Milje- JPI
direktoratet ocsn ‘I<

Safe Landing climates Sea level report

World Climate Research Programme

Sea level rise
ICE SHEET MASS BALANCE AND SEA %?IS
LEVEL (ISMASS) m ison Proj
INTERNATIONAL
SPACE
SCIENCE
J INSTITUTE

ZUSGS

science for a changing world
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for Climate Research % Ta ke Home Messages

e SeaPR (2022-2025) - builds on the outstanding expertise of
BCCR partners

e Goal: establish a Sea Level Prediction and Reconstruction
Unit at BCCR

e Boost the visibility of the BCCR in Sea Level Research

Next Steps - January 2022
o Kick-off Meeting \/
e Web-page - Communication Management at BCCR

e Postdoc Position



BJERKNES CENTRE

NG )P| Sea Level Rise Knowledge Hub

JPI
OCERBRRMS

Survey - Open till 21st Feb. 2022
https://ec.europa.eu/eusurvey/runner/KH-SLRsurvey2022

Basin Workshops (March-April 2022)

e North Sea/Nordic Sea and Arctic Ocean (21-22 March, Deltares - The
Netherlands)

e Eastern Atlantic (28-29 March, Ifremer, France)
e Baltic Sea (28-29 March, IOW, Germany)

e Mediterranean (7-8 April, UPC, Spain)


https://ec.europa.eu/eusurvey/runner/KH-SLRsurvey2022

