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LONG TERM GOALS 
 
The long-term goal is to demonstrate the significance and importance of high-resolution (< 10 km) 
atmospheric wind and surface stress fields produced by an atmospheric mesoscale data assimilation 
system to the numerical prediction of ocean waves by an appropriate wave model. 
 
OBJECTIVES 
 
The m ain objectives of this project are to: 
 
1 . B uild the infrastructure to  generate the appropriate high-resolution atm ospheric fields. 
 
2 . Perform  long-term  (>  1 year) atm ospheric reanalyses and forecasts for specific littoral areas of 

interest to  w ave m odeling. 
 

APPROACH 
 
O ur approach is to  use the C oupled O cean/A tm osphere M esoscale Prediction System  (C O A M PS) for 
our atm ospheric reanalyses and forecasts.  The atm ospheric com ponent of C O A M PS has reached a 
level of m aturity  such that it is routinely used for num erous basic and applied research topics as w ell 
as for operational m esoscale forecasts.  It has been applied for a w ide range of scales, using resolutions 
varying from  approxim ately 100 km  to under 1 km  and has been validated for, and is run operationally 
at the F leet N um erical M eteorology and O ceanography C enter (FN M O C ).  C O A M PS contains the 
follow ing com ponents for atm ospheric analysis and prediction: com plex data quality  control; a 
m ultivariate optim um  interpolation analysis (M V O I) capability  for w inds and heights; m odel 
initialization; and a nonhydrostatic, m ulti-nested forecast m odel.  C O A M PS has been found to be 
particularly effective in  sim ulating m esoscale phenom ena in coastal areas and areas of steep terrain.  
 
In  this project, w e w ill generate a set of 3-dim ensional analyses and forecasts, including atm ospheric 
forcing fields needed for w ave m odels (e.g ., surface stress, 10 m  w inds) using C O A M PS w ith the 
highest horizontal resolution possible (generally , less than 10 km ).  The analyses w ill use all available 
atm ospheric observations (e.g., radiosondes, satellites, aircraft, ship), and w ill be produced at 12 hour 
intervals, using the previous C O A M PS 12 hour forecast as the first-guess field for the next analysis.  
In  addition, w e w ill use high-resolution coastline (500 m  resolution) and terrain (100 m  resolution) 
datasets for accurate depiction of the land-sea boundary and the surface elevation.  In  a related 
program , an ocean analysis has been developed to construct analyses of the sea surface tem perature for 
all C O A M PS grids at the resolution of each of these grids.  These analyses are im portant for the proper 
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specification of the low er boundary condition of the C O A M PS atm ospheric m odel over w ater, and w ill 
also be generated every 12 hours, using all available ship, buoy, and M C SST data.  
 

WORK COMPLETED 
 

1. A  reanalysis for the M editerranean Sea is on-going using an 81/27 km  doubly-nested grid 
structure.  R eanalyses and 24 h forecasts have been com pleted from  1 O ctober 1998 through 31 
January 2001. A nother reanalysis for the M editerranean w as started using 36/12 doubly-nested 
grid structure.  F ields from  this reanalysis have been com pleted only from  1 O ctober 1998 
through 31 January 1999. 
 

2 . A  reanalysis for the eastern Pacific is on-going using an 81/27/9 km  triply-nested grid structure.  
R eanalyses and 24 h forecasts have been com pleted from  1 O ctober 1998 through 31 January 
2001.  F ields to  drive ocean and w ave m odels have been saved for every hour during this tim e 
period. 

 

RESULTS 
 
The atmospheric reanalyses indicate that increasing horizontal resolution allows for more accurate 
representation of coastal effects, such as coastal jets, gap flows, land-sea breezes, and terrain-induced 
circulations. 
 
IMPACT/APPLICATIONS 
 
The modeling capability will be used in support of the wave model evaluations supported by the 
Advanced Wave Prediction Program.  The COAMPS reanalyses generated in this project provide first-
of-their-kind fields.  Never before have fields been generated with similar space and time resolutions 
for such an extended period of time.  These fields will be used to drive ocean wave models and, in a 
separate but related effort, these fields will also be used as forcing in the Navy Coastal Ocean Model 
(NCOM). 
 
TRANSITIONS 
 
The fields from our reanalyses over the eastern Pacific are being used at NRL SSC and at the Naval 
Postgraduate School within their joint National Oceanographic Partnership Program to study air-ocean 
coupling processes on the west coast of the United States. 
 
RELATED PROJECTS 
 
This project complements our work in developing and testing the ocean data assimilation component 
of COAMPS within PE 0602435N, project 3523, which also provides support for the generation of our 
high-resolution atmospheric reanalyses and forecasts.  COAMPS is also used in related 6.1 projects 
within PE 0601153N that include studies of fetch-limited and orographic flows, and in related 6.2 
projects within PE 0602435N that focus on the development of the atmospheric components (QC, 
analysis, initialization, and forecast model) of COAMPS.  6.4 projects (within PE 0603207N) focus on 
the transition of COAMPS and TAMS/RT (Tactical Atmospheric Modeling System/Real-Time) to 
FNMOC. 
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