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“High” Resolution (~10 km resolution) Reanalyses

Global
o GOFS, GLORYS, BRAN,
o Evaluations (US east & west coast)
o Amaya et al. (2023). Prog. Oceanogr.
o  Castillo-Truijillo et al. 2023 Prog.

Oceanogr
m Improved over previous
reanalyses

m Not designed to be coastal
m “Pretty good” but not obs.

Regional
o UC Santa Cruz: US west coast
o He etal. (NW Atlantic 4 km)

Include some coastally trapped processes
o e.g.CTWs

Fronts and eddies may be more difficult

< 30 years long
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Castillo-Truijillo et al., 2023, Prog. Oceanoagr.



https://doi.org/10.1016/j.pocean.2023.103126

High Resolution Global Models

High Resolution MIP (CMIP 6 & 7)

MESoscale Atmosphere-Ocean Interactions in

Seasonal-to-Decadal Climate Prediction

(MESACLIP)

o Suite historical & future CESM1 simulations

Atm 25 km; ocean 10 km
Improved upwelling regions
ENSO weak, reduced spectral peak
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https://highresmip.org/
https://project.cgd.ucar.edu/projects/MESACLIP/

Regiona| Model|s Changing Ecosystem and Fishery Initiative (CEFI)

MOMG6 Physics and COBALT(+) BGC

Seasonal and decadal forecasts, projections

Served through the CEFI portal:

8 - 10 km resolution

East & West coasts, Arctic, Great lakes, Pacific Islands

ROMS continues
to be a workhorse

1980-04-01 sea surface temperature (°C) -:-:I sea ice (%)

0 5 10 15 20 25 30



https://psl.noaa.gov/cefi_portal/
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https://os.copernicus.org/articles/20/1631/2024/

CEFI: NEP-10k Historical Simulation (1993-2019)
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https://doi.org/10.5194/gmd-2024-195

Model Formulation: Opportunities/Challenges

Fate of CEFI unknown

Resolution:

o  While high resolution Global and CEFI models simulations provide
coast-wide and length simulations likely still coarse for many analyses

o West coast shelf < 25 km in many locations
o Rossby radius narrow and decreases with latitude
Higher resolution simulations < 5 km but limited duration/spatial scale

Variable resolution models
o e.g. FVCOM
Air-sea interaction
o Forcing is often at a coarser resolution than the ocean model
o Regional coupled models exist but have seen limited implementation
o e.g. SCOAR, R-CESM (ROMS-WRF)

River input/simulating estuaries



https://doi.org/10.1175/JCLI4016.1
https://doi.org/10.1175/JCLI4016.1

Methods

e Use of statistics & Al
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Improving model parameter values
Post processing of model output
Surface Forcing
Forecast methods:
m Model analogs
e Forecasts obtained from
analogs in previous model
simulations
e Can be used for model
verification and identifying
important processes
m Linear Inverse Models (LIM)

Analog forecast skill 3-month lead
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https://journals.ametsoc.org/view/journals/clim/31/14/jcli-d-17-0661.1.xml

Science: Large-Scale => Coastal

e ENSO

o  Wind driven upwelling
o Coastally trapped waves
m From the tropics
m Wind driven
o Heat Fluxes (atmospheric bridge)
m More important offshore
m  Gulf of Mexico & Atlantic, importance? |
m Impact on 3D structure/higher order modes |
e Influence: fronts, eddies, coastal currents
e Role of Climate change
o buoyancy frequency => Wave speed
o Is there a Change in distribution in addition to
the mean change => extremes

Alexander et al., 2012, J. Climate-- -~ T L L



https://doi.org/10.1175/JCLI-D-11-00320.1

Science

Multiple factors influencing variability
o Competing current systems
m Advection: V'V T in additioato V*V'T
o Eddy shedding => coast
m GS, Loop current
m Vary by depth
e Interaction with bathymetry
o Tides important for ocean state
o Importance are Rossby waves and
southward propagating Kelvin waves on
the shelf?
o NAO forcing
m Process understanding not
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necessarily leading to predictability.




Challenging Climate!



GLORYS SSH along the equator and US west Coast

(a) Unfiltered GC-E GC-W b) Wavenumber Filter GC-E GC-W c) Wavenumber & Time Filter  sa GC-E GC-W. CN
21-Apr-2016 : 21-Apr-2016 ! ! ‘ T 21-Apr-2016 Fr 1
24-Mar-2016 24-Mar-2016 24-Mar-2016 F ’ 134

ad ® I‘

25-Feb-2016 25-Feb-2016 25-Feb-2016 - ’a‘
|
28-Jan-2016 28-Jan-2016 28-Jan-2016 - / r 1
31-Dec-2015 31-Dec-2015 31-Dec-2015 |- 4
03-Dec-2015 03-Dec-2015 03-Dec-2015 ’d ag |
[ p, ” P% 1Fs ,‘q
05-Nov-2015 | 05-Nov-2015 05-Nov-2015 - —— s |

- o
08-Oct-2015 - 08-Oct-2015 08-Oct-2015 -  anar™’ 1
i L]
10-Sep-2015 10-Sep-2015 10-Sep-2015 - & o P LR R }
13-Aug-2015 |- 4 13-Aug-2015 13-Aug-2015 e
| i
16-Jul-2015 - 4 16-Jul-2015 16-Jul-2015 - . B
| / 4
18-Jun-2015 - 4 18-Jun-2015 18-Jun-2015 - - 1
21-May-2015 - 4 21-May-2015 - 21-May-2015 - P o 4
23-Apr-2015 - 4 23-Apr-2015 23-Apr-2015 - ‘ 1
——

26-Mar-2015 + £ -i 26-Mar-2015 26-Mar-2015 ’ e ~'
26-Feb-2015 | 26-Feb-2015 26-Feb-2015 : i
B o ¢ ’
29-Jan-2015 29-Jan-2015 29-Jan-2015 4 f
01-Jan-2015  —— dr o d8 . B 01-Jan-2015 = . 01-Jan-2015 _ X ot . !

0 5000 10000 15000 20000 25000 0 5000 10000 15000 20000 25000 0 5000 10000 15000 20000 25000

150°E  180° 150°W 120°W 90°W  15°N 30°N 30°N 45°N 60°N 150°E  180° 150°W 120°W 90°W 15°N  30°N 30°N 45°N 60°N 150°E  180° 150°W 120°W 90°W  15°N 30°N 30°N 45°N 60°N
| | = S | |
-25 -12.5 0 12,5 25 -25 -125 0 125 25 -15 -7.5 0 75 15

SSHA (cm) SSHA (cm) SSHA (cm)



Forecast skill Kelvin wave intensity (SSH)
from European Center S2S forecasts
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