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ALCOFS regional domain
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ALCOFS framework for multi-physics fast operational modeling

CFSv2 Global Atmospheric Model @

ADCIRC 2D

/ with baroclinic iressure iradient,

f

v
WAVEWATCH Ill Wave Energy

\

HYCOM 3D Global Circulation @

Multi-physics interfacing heterogeneous
models over a unified domain

Dynamic coupling of
ADCIRC 2D, WAVEWATCH I and C/CE
Interleafing over a unified domain on
heterogeneous grids communicating through
ESMF/NUOPC

@ Indicates standalone model component



1. Evolving an Alaska tide and storm surge model within ioperationa.l constraints

CFSv2 Global Atmospheric Model @ s f“/
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Development of a light operational mesh for the region

Mesh4-fp-v2 triangulation Mesh4-fp-v2 bathymetry
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Development of a light operational mesh for the region

Mesh resolution (m)
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M, amplitudes (m) and phases (degrees) for Mesh4-fp-v2
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M, amplitude (m) and phase (degrees) errors for Mesh0 and Mesh4-fp-v2
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2. Optimizing air through ice to sea drag laws

CFSv2 Global Atmospheric Model @ e —
<< <
ADCIRC 2D -,
—

CdnlO = (1 = A) Cd,a—>w + A Cskin,a—>i—>w + A Cform,a—>i—>w(1 = A)ﬁ
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2. Optimizing air through ice to sea drag laws _ T
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2. Optimizing air through ice to sea drag laws Fan i
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2. Optimizing air through ice to sea drag laws

Total drag C A Uiy forp=0.6
CFSv2 Global Atmospheric Model @ g dnlO( 10) ﬁ |
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Optimizing air through ice to sea drag laws: November 2011 Fringe ice
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Optimizing air through ice to sea drag laws: February 2011 Pack ice
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Optimizing air through ice to sea drag laws: January 2017 Partial ice
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Optimizing air through ice to sea drag laws: February 2019 Partial ice
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3. Evolving a coupled Alaska tide, storm surge and wind wave model

CFSv2 Global Atmospheric Model @ g Q/L
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Evolving a coupled Alaska tide, storm surge and wind wave model

gnificant wave height [m], Comparison of NDBC buoy #46070
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Evolving a coupled Alaska tide, storm surge and wind wave model

WW3 Significant Wave Height
09-Nov-2011 21:00:00
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4. Developing a high resolution CICE regional model component

CFSv2 Global Atmospheric Model @

140°E

150°E |

HYCOM 3D Global Circulation @

160°E 17b°E 180° 170°W 166°W 150°W

@ Indicates standalone model component

sea surface temperature [degC]



Developing a high resolution CICE regional model component

ALCOFS CICE GOFS3.1

Area Fraction

Thickness




5. Baroclinicity as a driver of steric water level fluctuations and ocean currents

 Heterogeneous mode splitting
CFSv2 Global Atmospheric Model @

ou
o; T Vutfkxu=-V [po +8(¢C - CEQ—CSAL)]
ADLIRE 2D | L YM _ YD VB 1 Tp
with baroclinic pressure gradient, H H H ooH —PO H IT
» Baroclinic pressure gradient (BPG):
G ¢
VB:/ (gV U P po] dz) dz
—h z P0
» Momentum Dispersion:
VD = v/ (V= V) (v— V)| dz
HYCOM 3D Global Circulation @ » Internal tide induced barotropic energy conversion:

(V3 — ) (R = w?)] /2

Fir = Cr

(Vh-u)Vh



GOFS3.1 forcing of the ADCIRC global model: currents

0.5

0.45

0.4

0.35

0.3

0.25

00

0.2

0.15

0.1

S 0.05

AN " yd =
120°W 60°W 0° 60°E 120°E



GOFS3.1 forcing of the ADCIRC global model: sea surface elevation

01-Feb-2017 12:00:00

zeta [m]
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Comparison of sea surface height RMS variability between GOFS3.1 and
ADCIRC forced with GOFS3.1 temperature and density fields

GOFS 3.1 ADCIRC forced with GOFS 3.1
temperature and salinity fields
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Sample comparison of 30 day averaged water levels — Atlantic Basin
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Sample comparison of 30 day averaged water levels — Western Pacific
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Sample comparison of 30 day averaged water levels — Eastern Pacific

Callao Nome AK (Norton Sound)
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6. Global model tide sensitivity to bathymetry and high resolution insets

Mesh Bathymetry
Global 24-2 GEBCO2015, Asia high res
Global 24-2 GEBC0O2019, CHS NONNA-100

GEBC02019, CHS NONNA-100,
NOAA Alaska CRM




Global 24-2 M, tide with GEBCO2015 and HR Asia compared to TPX09 Atlas
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Global 24-2 with GEBC02019 & CHS NONNA-100 compared to TPX09 Atlas
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Global 24-2 + Mesh4-fp-v2 with GEBC0O2019, CHS NONNA-100 and NOAA CRM
compared to TPX09 Atlas




Global 24-2 with GEBCO2015 and HR Asia bathy compared to M, station data
run with updated ADCIRC
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Global 24-2 with GEBCO2019 & CHS NONNA-100 bathy compared to M,
station data run with updated ADCIRC
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Global 24-2 + Mesh4-fp-v2 with GEBC0O2019, CHS NONNA-100 and NOAA CRM
compared to TPX09 Atlas
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Regions of strong global tidal dissipation
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7. ALCOFS framework path forward

CFSv2 Global Atmospheric Model @

ADCIRC 2D

__ with baroclinic pressure gradient,

\
WAVEWATCH Ill Wave Energy

CICE Regional Sea Ice Model

HYCOM 3D Global Circulation @

Evolve meshes with higher inland detail

Improve inner shelf and estuarine
bathymetry

Full integration into the updated global
24-2 shell

Radiation stresses from wave model to
ADCIRC

Test various ice physics options in WW3
Fully couple into high resolution CICE

Integration of components using
ESMF/NUOPC
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