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Internal tide 
correction 
studies 
using 
HYCOM

• In theory, the Navy operational global HYCOM 
simulations have all the necessary ingredients to 
phase-predict stationary and non-stationary 
internal tides

• Tidal forcing yields stationary internal tides 
which then interact with eddies

• Assimilation of nadir altimetry data improves 
stratification and puts eddies in the correct 
locations



Internal tide 
correction 
studies 
using 
HYCOM

• Arin Nelson Wednesday oceanography lightning 
talk:  Straight-up comparison of stationary tides in 
HYCOM vs. altimetry

• Ritabrata Thakur US HR modeling talk:  Use 
EOF/PCA technique of Egbert and Erofeeva 2021, 
but applied globally

• Hann Wang last talk of this session:  Apply machine 
learning to HYCOM solutions



Boundary 
forcing 
regional 
models with 
global internal 
wave models

• Global HYCOM coupled to ROMS simulation of California 
Current:

• Oladeji Siyanbola talk in this session:  carefully setting 
up the boundary conditions

• Audrey Delpach talk in US HR modeling session:  
internal wave interactions with eddies and the 
atmosphere

• Global MITgcm coupled to a regional MITgcm patch near 
Hawai’i

• Ritabrata Thakur talk in US HR modeling session:  
turning off KPP background yields more accurate 
vertical structure in internal wave field

• Kayhan Momeni Wednesday oceanography lightning 
talk:  KPP statistics and vertical profiles of diffusivity

• These latter two studies build upon:  
• Nelson et al. (2020):  internal wave spectrum fills 

out with higher resolution



Improved IGW 
frequency spectra in a 
regional model forced 
by the global MITgcm 
simulation (Nelson et 
al., 2020)

• Mazloff et al.:  w/o internal 
tide boundary conditions, a 
regional model has an 
insufficiently energetic IGW 
spectrum

• This work:  with internal tide 
boundary conditions + increase 
in resolution, IGW continuum 
energy goes up
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Selected 
model-
observational 
comparisons

• Comparison of HYCOM and MITgcm vs. ~2000 moored 
records of temperature and velocity:  Luecke et al. 2020

• Comparison of HYCOM and MITgcm vs. undrogued and 
drogued drifters:  Arbic et al. in-revision

• Accurate near-inertial band requires frequent 
atmospheric forcing.

• Accuracy of modeled internal tides depends on 
damping parameterizations.

• Intercomparison of several hydrodynamical global internal 
tide models with altimetry (Ansong et al. in preparation)

• Models without extra damping (e.g., parameterized topographic 
wave drag) tend to have internal tide fields that are too large 

• See also many other model-observational comparison 
studies:

• Shriver et al. (2012), Timko et al. (2012, 2013), Ansong et al. (2015, 
2017), Buijsman et al. (2016, 2020), + others



Proposals 
for NOPP 
call

Four related proposals to 
current NOPP call aim to 
improve global internal 
wave models and to test 
them with arrays of in-
situ instruments (and 
altimetry)
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