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The Development of the Navy's Multivariate Optimum Interpolation Analysis System Jul 1992 41 pages

Authors: E. H. Barker; NAVAL OCEANOGRAPHIC AND ATMOSPHERIC RESEARCH LAB MONTEREY CA
The equations for the Navy's multivariate optimum interpolation (MVOI) analysis system for atmospheric
analysis are presented in complete form. Included are the derivations for horizontal and vertical ... values with 
neighboring values and removes rejected values in a computationally consistent manner. Validation experiments
that show the exactness of the constraints, expected analysis error, and the method for analysis of wind around 
the poles are presented. These experiments have known results, and therefore are useful in catching design 
and program ... 

Techniques to Assimilate SSM/I Observations of Marine Atmospheric Storms 1998 5 pages

Authors: Ross N. Hoffman; ATMOSPHERIC AND ENVIRONMENTAL RESEARCH INC CAMBRIDGE MA
Our long-term goal is to use DMSP SSM/I satellite data to improve the depiction of marine atmospheric storms, 
which in turn would aid nowcasting in support of execution of operations at ... system, shifting the background 
field to best match the available satellite data. The algorithms will be optimized for the Navy weather central 
regional prediction facility models but will be adaptable to other ... cases for study were selected. For each 
selected case one or more impact experiments was conducted. These experiments showed the utility of 
applying the distortion correction within the operational data ... 

Sensitivity of a Navy Regional Ocean Model to High-Resolution Atmospheric and 
Scatterometer Wind Forcing

Sep 2003 148 pages

Authors: Henry Jones; NAVAL POSTGRADUATE SCHOOL MONTEREY CA
... to meet operational requirements for ocean prediction. A series of 14-day experiments are performed to 
evaluate the sensitivity of a regional ocean model to low-resolution Navy Ocean Global Atmospheric Prediction 
System (NOGAPS) versus high-resolution Coupled Ocean Atmospheric Model Prediction System (COAMPS) 
wind forcing that ... sea surface current and wind stress variability to the choice of atmospheric model grid 
resolution and the insertion of high-resolution satellite data. In coastal areas, increasing atmospheric model 
resolution produces a finer depiction of the ... 

Estimations of Atmospheric Conditions for Input to the Radar Performance Surface Dec 2007 81 pages

Authors: Frank D. Price Jr; NAVAL POSTGRADUATE SCHOOL MONTEREY CA
This study addresses the support of non-acoustic ASW operations by timely atmospheric and ocean surface 
descriptions on features that impact radar ... Fleet exercise Valiant Shield 2007 for periscope detection. In both 
field experiments NPS employed METOC instruments and personnel in theater ... serve as the input to the 
performance surface. Surface parameters as predicted by the Navy s Coupled Ocean Atmosphere Mesoscale 
Prediction System (COAMPS ) ... predictions of ducting, super and sub-refractive conditions. Addressed are 
atmospheric measurement techniques, use of climatology and numerical modeling as ... 

Laser Propagation Experiments - Aerosol and Stagnation Zone Effects Aug 1977 117 pages

Authors: M. C. Fowler; J. R. Dunphy; David C. Smith; UNITED TECHNOLOGIES RESEARCH CENTER EAST HARTFORD 
CT

... concerned with high power laser propagation through the atmosphere that are particularly important to the 
Navy high energy laser program. The first study deals with an experimental ... simulation of moving stagnation 
zones a problem which can be quite serious for the Navy application. The second study is the propagation and 
non-linear interaction of a ... terms of non-dimensional parameters which can be interpreted in terms of real 
outside atmospheric conditions. In addition, the results are modeled by simplified analytic expressions which 
should find wide use in systems analysis of Navy scenarios.

Utilization of GOES Satellite-Derived Wind Data for Tropical Cyclone Predictability 
Experiments

Aug 13, 
2008 34 pages

Authors: Christopher S Velden; WISCONSIN UNIV-MADISON
The overarching goal was to prepare geostationary satellite atmospheric motion vectors (AMV) for numerical 
model assimilation experiments and test for improvements in the NAVY global numerical model (NOGAPS) 
forecasts of tropical cyclones (TC) using targeting information provided by NRL-MRY. This was the primary 
motivation for this investigation.
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Utilization of GOES Rapid-Scan Wind Data for Tropical Cyclone Predictability Experiments Sep 30, 
2007 5 pages

Authors: Christopher S. Velden; WISCONSIN UNIV-MADISON
The overarching goal is to obtain special data sets of geostationary satellite rapid-scan (RS) atmospheric motion 
vectors (AMV) to assimilate and test for improvements in NAVY global numerical model (NOGAPS) forecasts of 
tropical cyclones (TC) using targeting information provided by NRL-MRY. There is the potential for forecast 
benefits with the R/S-AMV since the higher image frequency yields more accurate observations in comparison to 
routinely-produced AMV data. This is the motivation for this investigation.

Tropical Cyclone Ensemble Data Assimilation Sep 30, 
2011 8 pages

Authors: Istvan Szunyogh; TEXAS A AND M UNIV COLLEGE STATION DEPT OF ATMOSPHERIC SCIENCES
... the potential to lead to a better utilization of the computer resources in atmospheric modeling. Ours is the first 
attempt to use an ... TCs and their effects on the larger scale atmospheric processes. In fact, to the best of our 
knowledge, ... particularly relevant for the numerical weather forecasting applications of the Navy, as the Fleet 
Numerical Meteorology and Oceanography Center ... carried out a large number of analysis/forecast 
experiments using different resolutions of the limited area ... Typhoon Warning Center (JTWC). The results of 
these experiments have been summarized in a Master of Science ... 

Quality Control of Meteorological Observations Jan 1992 26 pages

Authors: Nancy L Baker; NAVAL OCEANOGRAPHIC AND ATMOSPHERIC RESEARCH LAB MONTEREY CA
Quality control of meteorological observations Is an Integral part of atmospheric analysis and prediction, since 
erroneous observations ... described In this report, prior to their storage In an operational atmospheric data base 
at the Fleet the Numerical Oceanography Center (FNOC). The operational atmospheric data base Is used by 
the Navy's global and regional prediction ... Naval Research, was one component of several joint experiments
conducted In the tropical western Pacific Ocean ... and land stations. Satellite-based Instruments infer 
atmospheric temperature and moisture profiles, tropospheric wind ... 

Evaluation of a Simple Data Assimilation System for Gulf Stream Forecasting 1990 1 pages

Authors: R. C. Rhodes; T. J. Bennett Jr; NAVAL OCEANOGRAPHIC AND ATMOSPHERIC RESEARCH LAB STENNIS 
SPACE CENTER MS

... circulation model is being developed and transitioned to operational U. S. Navy use by the Data Assimilation 
Research and Transition ... map of front and ring positions. Results of experiments designed to evaluate the 
system in an operationally-realistic mode are presented. In one set of experiments, observed cloud cover (data 
gaps) is superimposed on a sequence of ... virtually complete data coverage. In the other set of experiments, 
operational front and ring maps, ... research-grade maps, are used for initialization. In both sets of experiments, 
a rudimentary data assimilation system is established by ... 

Reduction of Middle-Atmospheric Forecast Bias through Improvement in Satellite Radiance 
Quality Control

Apr 2010 21 pages

Authors: Young-Joon Kim; William F Campbell; Steven D Swadley; NAVAL RESEARCH LAB MONTEREY CA
... background value. Alleviation of forecast bias in the middle atmosphere for a global atmospheric prediction 
system is attempted via improvement of the quality ... three-dimensional variational data assimilation system 
[Naval Research Laboratory Atmospheric Variational Data Assimilation System (NAVDAS)] is investigated. A 
series of forecast experiments are performed with an extended-top (0.04 hPa or ;65 km) version of the U.S. 
Navy's Operational Global Atmospheric Prediction System (NOGAPS) for the month of January 2007. The 
experiments vary the prescribed radiance observation error variance for ... 

Characterization and Modeling of Archipelago Strait Dynamics Jan 2009 7 pages

Authors: James D Doyle; NAVAL RESEARCH LAB MONTEREY CA
The goal of this project is to meet future Navy environmental forecasting requirements through a better 
understanding of the importance of atmospheric forcing mechanisms on the ocean and scales to numerical 
model resolution ... coastal and other complex geometry regions. The objectives of this project are to evaluate 
high-resolution atmospheric numerical modeling skill through real-time forecast support of research cruise 
operations and ocean modeling experiments over the Philippine archipelago, and to investigate the sensitivity of 
atmospheric and ocean model forecasts to ... 

Understanding Mesoscale Error Growth and Predictability Jun 2000 115 pages

Authors: Michael A. Kuypers; NAVAL POSTGRADUATE SCHOOL MONTEREY CA
Technological advances have made atmospheric mesoscale modeling at very fine resolutions readily available 
to a great number ... examines mesoscale error growth and predictability through controlled numerical model 
experiments. A known "true" atmosphere is created through the use of the US Navy's Coupled Oceanographic/ 
Atmospheric Mesoscale Prediction System (COAMPS). Virtual observations are randomly sampled from this 
atmosphere to ... mesoscale model. Forecast results for ten cases are compared against the "true" atmospheric
solution and error statistics are calculated for wind speed and ... 

Arabian Sea Mixed Layer Response to 1994-95 Operational Wind Products Sep 29, 
2000 47 pages

Authors: Peter A. Rochford; John C. Kindle; Patrick C. Gallalcher; Robert A. Weller; NAVAL RESEARCH LAB WASHINGTON 
DC
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... forced by monthly mean climatologies and 12-hourly 1994-95 wind products from two operational 
atmospheric forecast models, the European Centre for Medium-Range Weather Forecast (ECMWF) model and 
the Navy Operational Global Atmospheric Prediction System (NOGAPS) model of the Fleet Numerical 
Meteorology and Oceanography Center (FNMOC). The NLOM yields ... cooling are responsible for the SST 
minimum of the southwest (5W) monsoon. The NLOM wind experiments strongly suggest that thermal 
convection may be important in the central Arabian ... 

Monitoring Cosmic Radiation Risk: Comparisons between Observations and Predictive Codes 
for Naval Aviation

Jan 2009 90 pages

Authors: Jacob Dobisesky; M Nelson; J Nicholson; V L Pisacane; NAVAL ACADEMY ANNAPOLIS MD
... Tissue Equivalent Proportional Counter (TEPC)-based system called the HAWK, the atmospheric radiation 
exposures of commercial air travelers and naval personnel were ... hours of flight data was obtained on 
commercial aircraft in addition to several experiments on military and private aircraft. Flights were conducted 
across ... California. The military flights were conducted on an EA-6B Prowler from the Navy's VX-23 Squadron in 
Patuxent River, Maryland. Commercial aircraft ... GPS data were then utilized as inputs for several commercially 
available radiation codes for assessing atmospheric radiation risk.

A Comparative Study of Acoustic Models in a Range-Independent Shallow Water Environment Dec 1994 122 pages

Authors: Steven P. Duarte; NAVAL POSTGRADUATE SCHOOL MONTEREY CA
... in a range-independent, benign shallow water environment. The project consisted of five separate 
experiments conducted at a shallow site (approx. 20 m), a relatively deep water site ... M) and a 30 m deep site 
previously studied by Rubano (1980). The experiments were carried out at both 50 and 140 Hz with 
measurements collected ... resulting data set was analyzed and compared to various acoustic propagation 
models approved or under consideration for inclusion in the Navy's Ocean Atmospheric Master Library (OAML). 
The following models were considered in the analysis: PE, utilizing the OAML approved LFBL ... 

Infrared Scanning the Arctic Pack Ice Dec 1968 34 pages

Authors: Ketchum; R D Jr; W I Wittmann; NAVAL OCEANOGRAPHIC OFFICE NSTL STATION MS
... system could be used effectively for identification and mapping of recent zones of ice canopy deformation. 
Continued airborne experiments and surface environmental studies under varying atmospheric conditions, 
varying seasons and conditions of light will be necessary to become proficient in translating infrared data ... 
imagery with coincident visual photography. A discussion of interpretations is presented along with brief mention 
of applications and limitations of the infrared scanner to Navy sea ice studies.

NOVAM Evaluation Utilizing Electro-Optics and Meteorological Data from KEY-90 Sep 1993 74 pages

Authors: S. G. Gathman; W. P. Hooper; J. E. James; H. E. Garber; K. Davidson; NAVAL COMMAND CONTROL AND OCEAN 
SURVEILLANCE CENTER RDT AND E DIV SAN DIEGO CA

... experiment's principal objective was to verify the Naval Oceanic Vertical Aerosol Model (NOVAM) and its 
kernel, the Navy Aerosol Model (NAM), in a tropical ocean scenario. The data collected during KEY-90 included 
aerosol particle-size distributions, ... a boat, buoys, radiosondes, and aircraft provided platforms to obtain these 
data. These measurements determined the structure of the atmospheric surface boundary layer. This report 
presents a general overview of these experiments, a description of the data available from KEY-90, and specific 
examples of these data for 14 July 1990. Naval aerosol ... 

Investigation of Ionospheric Disturbances and Associated Diagnostic Techniques Dec 12, 
1995 21 pages

Authors: L. M. Duncan; CLEMSON UNIV SC
... this research and development program were to conduct simulation modeling of the generation and 
propagation of atmospheric acoustic signals associated with surface and subsurface ground disturbances; to 
construct an experimental ... effects; and to assist in the assessment of diagnostic systems for observation of 
ionospheric modification experiments using existing and planned high latitude high power rf transmitting 
facilities. A ... In addition, an assessment was conducted of ionospheric diagnostic instruments proposed for the 
Air Force/ Navy High Frequency Active Auroral Research Program (HAARP). 

Comparison of Model-Simulated and Observed Currents in the Central Adriatic During DART Jan 2009 19 pages

Authors: Paul J Martin; Jeffrey W Book; Derek M Burrage; Clark D Rowley; Marina Tudor; NAVAL RESEARCH LAB STENNIS 
SPACE CENTER MS OCEANOGRAPHY DIV

Numerical simulations of the Adriatic Sea were performed with the Navy Coastal Ocean Model (NCOM) during 
the Dynamics of the Adriatic in Real Time (DART) Experiments conducted between October 2005 and 
September 2006. Grid resolution was 1 km. Model forcing included tides, surface fluxes from the Aire Limitee 
Adaptation Dynamique Developpement International (ALADIN) atmospheric model, relaxation to a daily satellite 
sea surface temperature analysis, extensive river and runoff discharges, and open boundary conditions ... 

Naval Research Laboratory Multiscale Targeting Guidance for T-PARC and TCS-08 Jan 2010 20 pages

Authors: Carolyn A Reynolds; James D Doyle; Richard M Hodur; Hao Jin; NAVAL RESEARCH LAB MONTEREY CA MARINE 
METEOROLOGY DIV

... THORPEX) Pacific Asian Regional Campaign (T-PARC) and the Office of Naval Research's (ONR's) Tropical 
Cyclone Structure-08 (TCS-08) experiments, a variety of real-time products were produced at the Naval 
Research Laboratory during the field campaign that took place from ... early October 2008. In support of the 
targeted observing objective, large-scale targeting guidance was produced twice daily using singular vectors 
(SVs) from the Navy Operational Global Atmospheric Prediction System (NOGAPS). These SVs were optimized 
for fixed regions centered over Guam, Taiwan, Japan, and two regions over the ... 
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Air-Sea Interaction in the Ligurian Sea: Assessment of a Coupled Ocean-Atmosphere Model 
Using In Situ Data from LASIE07

Jun 2011 25 pages

Authors: R J Small; T Campbell; J Teixeira; S Carniel; T A Smith; J Dykes; S Chen; R Allard; NAVAL RESEARCH LAB 
STENNIS DETACHMENT STENNIS SPACE CENTER MS

... for the Ligurian Sea in the northwestern Mediterranean. The Ligurian SeaAir-Sea Interaction Experiment 
(LASIE07) and LIGURE2007 experiments took place in June 2007. The LASIE07 and LIGURE2007 data are 
used to validate the Coupled Ocean- Atmosphere Mesoscale Prediction System (COAMPS)1 developed at the 
Naval Research Laboratory. This systemincludes an atmospheric sigma coordinate, nonhydrostaticmodel, 
coupled to a hydrostatic sigma-z-level ocean model (Navy Coastal Ocean Model), using the Earth System 
Modeling Framework (ESMF). Amonth-long simulation, which includes data ... 

A Hybrid Background Error Covariance Model for Assimilating Glider Data into a Coastal 
Ocean Model

Jun 2011 13 pages

Authors: Max Yaremchuk; Dmitri Nechaev; Chudong Pan; NAVAL RESEARCH LAB STENNIS DETACHMENT STENNIS 
SPACE CENTER MS

A hybrid background error covariance (BEC) model for three-dimensional variational data assimilation of glider 
data into the Navy Coastal Ocean Model (NCOM) is introduced. Similar to existing atmospheric hybrid BEC 
models, the proposed model combines low-rank ensemble covariances Bm with the heuristic Gaussian-
shaped ... error statistics in the state space and the null space of B0. The BEC model is validated by assimilation 
experiments with simulated and real data obtained during a glider survey of the Monterey Bay in ... 
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