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DRIFTER-BASED VELOCITY STATISTICS IN THE VICINITY OF THE AZORES FRONT
John E. M. Brown-Lieutenant, United States Navy

B.S./B.A., Purdue University, 1987
Master of Science in Meteorology and Physical Oceanography-December 1995

Advisor: Jeffrey D Paduan, Department of Oceanography

Surface velocity observations from the Canary Basin of the northeast Atlantic Ocean are studied with emphasis on the
region of the Azores Current. Data are based on trajectories of 155 WOCE-standard Lagrangian surface drifters drogued
at 15 m depth. Over 52,000 daily velocity estimates are available for the region 45° W, 25° N and 5° W, 45° N for July
1991 through March 1995. A clear view of the mean Azores Current emerges around 34° N with average speeds of ~10
cm/s and eddy kinetic energy ~181 cm2/s2. The Current moves eastward beyond Madeira Island to join the southwest-
ward flowing Canary Current. Part of the flow bifurcates west of the Madeira Plateau around 23° W. Eddy kinetic
energy in the Canary Current region is only ~80 cm2/s2 even though mean speeds are similar to those in the Azores
Current.

Zonal averages of the flow show significant convergence in the meridional velocity north of the Azores Front. A
time history of the frontal locations is developed based on SST and drifter information. A methodology is presented for
converting drifter observations into along-front and cross-front coordinates. Although these frontal locations do not
faithfully track the location of the main subsurface front, particularly in the eastern portion of the domain, mean
velocities in frontal coordinates support the hypothesis that large-scale subduction of surface waters in this region is
concentrated in a region of convergence associated with the Azores Front, particularly from the north.

SYNOPTIC AND MESOSCALE INFLUENCES ON REFRACTION DURING SHAREM 110
David John Byers-Lieutenant, United States Navy

B. A., University of Virginia, 1985
Master of Science in Meteorology and Physical Oceanography-December 1995

Advisors: Kenneth L. Davidson, Department of Meteorology
Carlyle H. Wash, Department of Meteorology

Highly variable refractive conditions over the Persian Gulf and Gulf of Oman are studied during the SHAREM 110.
Data collected during SHAREM 110, conducted in February 1995, included the Naval Operational Regional Atmo-
spheric Prediction System (NORAPS), a large data base of upper air profiles, shipboard surface weather observations,
and satellite imagery. Four different meteorological regimes occurred; pre-Shamal or Kaus, Shamal, Northeast Mon-
soon, and a short Shamal event. In addition to discussing the effects of synoptic meteorology on refraction during these
periods, topography is also found to be a major factor in influencing refractive variability. The land/sea breeze was also
found to be very important in modifying the low level refractive structure, especially in the Gulf of Oman.

EXAMINATION OF SPY-1B PERFORMANCE PREDICTED BY
RPO/EREPS FOR SHAREM 110 ENVIRONMENTS
Gerald J. Cavalieri-Lieutenant, United States Navy

B.S., United States Naval Academy, 1989
Master of Science in Meteorology and Physical Oceanography-June 1996

Advisor: Kenneth L Davidson, Department of Meteorology
Second Reader: Michael J. Pastore, Analysis & Technology, Inc.

The littoral atmosphere and the cruise missile are of major concern for today’s warships. The time distance problem for
a successful detect-to-engage sequence is compounded with faster lower flying missiles. The need for tools to optimize
the radar performance on board U.S. Navy ships is identified. The SPY-1B radar is discussed to identify operator inputs
for the Navy’s propagation loss models Radio Physical Optics (RPO) and Engineers Refractivity Effects Prediction
System (EREPS). Based on vertical atmospheric radiosondes from SHAREM 110 an examination of RPO and EREPS
show that the models have the fidelity to account for tactical parameters. Prediction of signal to noise versus range are
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compared to SHAREM 110 SPY-1B radar track data with mixed results. The mixed results are attributed to the
unrepresentativeness of the environmental profiles and uncertainties in the radar data. Recommendations for future
exercises include realistic threats and improved data gathering including the analysis of the SPY-1B data tapes.

THREE DIMENSIONAL ACOUSTIC EFFECTS IN THE MIDDLE ATLANTIC BIGHT
Anthony F. D’Agostino-Lieutenant Commander, United States Navy

B.G.S., University of Kansas, 1985
Master of Science in Meteorology and Physical Oceanography-June 1996

Advisors: Ching-Sang Chiu, Department of Oceanography
Kevin B. Smith, Department of Physics

Under the sponsorship of the Office of Naval Research (ONR) PRIMER program, an integrated acoustic and oceano-
graphic field experiment will be conducted jointly by the Naval Postgraduate School (NPS) and the Woods Hole
Oceanographic Institution (WHOI) in the Middle Atlantic Bight (MAB) to study the propagation of sound from the
continental slope to the continental shelf. In support of this field study the three-dimensional (3D) effects of the basic
mean shelfbreak frontal thermal structure and sloping bathymetry on the planned tomography signal transmissions are
modeled using ray methods. Both three-dimensional (3D) and two-dimensional (2D) ray paths and signal arrival struc-
tures for an upslope and cross-slope source-receiver geometry are simulated and compared. While the input sound
speed field is from a previous summer-time hydrographic section, the input bathymetry is from a recently declassified
U.S. Navy DBDB-0.5 data set. Significant 3D environmental effects are found in the modeled cross-slope transmis-
sions, indicating that the physics of horizontal refraction and out-of-the-vertical-plane scattering will be required to
properly analyze the acoustic measurements and to construct accurate tomographic maps.

WESTERN NORTH PACIFIC TROPICAL CYCLONE WIND
STRUCTURE AND STRUCTURE CHANGES

M. Fisher-Lieutenant, United States Navy
B.A., Jacksonville University, 1990

Master of Science in Meteorology and Physical Oceanography-September 1996
Advisors: Russell L. Elsberry, Department of Meteorology

Lester E. Carr, III, Department of Meteorology

Subjective and objective analyses of near-surface winds are utilized to estimate tropical cyclone (TC) size over a
region of the western North Pacific. An empirical outer wind profile assuming partial conservation of angular momen-
tum is utilized to determine the radial extent of cyclonic winds, which may be defined as the TC size in four categories.
The first method uses the radii of either 30-kt or 35-kt wind in the Joint Typhoon Warning Center (JTWC) warnings
during 1989-1994 to estimate the size categories each 6 h. A second subjective method based on satellite imagery has
more cases of large and midget TCs than the first method. A multi-quadric interpolation (MQI) of composited wind
observations over +/- 12 h is tested as a more objective method of estimating the 30-kt or 35-kt wind radii. For two case
studies, these MQI-derived size estimates generally agree with the first method, although the MQI values varied more
in time depending on the data distribution. It is concluded that a combination of the second and third methods could
provide supporting data for estimating the outer wind profiles for the JTWC wind warnings.
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SYSTEMATIC AND INTEGRATED APPROACH TO TROPICAL CYCLONE
TRACK FORECASTING IN THE NORTH ATLANTIC
Christopher S. T. Kent-Lieutenant, United States Navy

B.A., Wabash College, 1986
Master of Science in Meteorology and Physical Oceanography-December 1995

Advisors: Russell L. Elsberry, Department of Meteorology
Lester E. Carr, III, Department of Meteorology

A Systematic Approach for tropical cyclone track forecasting was introduced in 1994 by Carr and Elsberry to help
forecasters at the Joint Typhoon Warning Center in Guam. The author was trained in the Systematic Approach as part
of a reproducibility test for western Pacific cyclones as described in Chapter II.

This study is the application of the meteorological framework of Carr and Elsberry to the North Atlantic. All North
Atlantic tropical cyclones from 1990-1994 are examined using 500 mb Navy Operational Global Atmospheric Predic-
tion System streamline and isotach analyses, geostationary satellite imagery, and the tropical cyclone best track infor-
mation. Application of the Systematic Approach to the North Atlantic requires three modifications in the Environment
Structure and TC-Environment transformation mechanisms: (i) a Low Synoptic Pattern is defined; (ii) a variation on
the North-Oriented Pattern is added; and (iii) a Weak Westerlies Synoptic Region is defined in the Standard Pattern.
Subtropical Ridge Modification is found to be the most important transformation mechanism. A preliminary climatol-
ogy of Synoptic Patterns, Regions, Pattern/Regions, and transitions is developed. While the Standard Pattern is the
most common, it is surprising that the Weakened Ridge Region is so prevalent. Storm tracks in each Pattern/Region
combination reveal a characteristic track motion for each Pattern/Region.

ERICA IOP 5A: MESOSCALE STRUCTURE AND FRONTAL EVOLUTION
Timothy Glenn Lane-Lieutenant Commander, United States Navy

B.S., Southampton College, 1985
Master of Science in Meteorology and Physical Oceanography-September 1996

Advisors: Carlyle H. Wash, Department of Meteorology
Paul A. Hirschberg, Department of Meteorology

A mesoscale investigation was conducted on the rapid coastal cyclogenesis that occurred during Intensive Observation
Period (IOP 5A) of the Experiment on Rapidly Intensifying Cyclones over the Atlantic (ERICA). Forecasts from a
double-nested version of the Navy Operational Regional Analysis and Prediction System (NORAPS) and Multiquadric
Interpolation (MQI) objective analyses utilizing operationally available and some special ERICA data were examined
to study the mesoscale structure and frontal evolution associated with this explosively deepening coastal cyclone.
Additionally, the ability of NORAPS to accurately simulate the explosive cyclogenesis was investigated.

The frontal evolution showed characteristics of a classical occlusion, similar to the Norwegian cyclone model, and
marine frontal structure as described by Shapiro and Keyser (1990). The frontal evolution was highly influenced by the
prior existence of strong Arctic and coastal fronts. These fronts intensified during the course of the storm development
and did not develop as a result of the cyclogenesis.

The NORAPS model forecasts were compared against satellite imagery, surface observations, MQI analyses, and
observed soundings taken during the ERICA study. The double-nested version of NORAPS was found to be an excel-
lent tool for forecasting the mesoscale frontal structure and intensity of this explosively deepening coastal cyclone.
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SYNOPTIC APPLICATIONS OF NOAA MICROWAVE SOUNDING DATA
Mark W. Mickelinc-Lieutenant, United States Navy

B.S., University of South Carolina, 1986
Master of Science in Meteorology and Physical Oceanography-December 1995

Advisors: Paul A. Hirschberg
Carlyle H. Wash, Department of Meteorology

A statistical study of satellite-derived channel 3 Microwave Sounding Unit (MSU) brightness-temperatures and con-
ventionally derived fields by Parke (1994) showed that the MSU can be used to locate baroclinic waves. Most signifi-
cantly, Parke found high negative average correlations between the synoptic-scale MSU and mid-level height patterns
in accordance with theory. However, there were instances in his six-month sample where the correlations were not as
expected. In this thesis, three reasons for these unexpected correlations are investigated. One reason is the inclusion of
erroneous data. Another is the statistical method. In particular, the Errico (1985) method of scale separation is found to
not remove all unwanted wavelength signals in the data. Moreover, the Eulerian-based statistics produce misleading
results at times. Results from an example implementation of a simple semi-Lagrangian approach suggests that such a
method might produce more reasonable correlations. Thirdly, synoptic regime appears to be a factor. Classifying syn-
optic regimes with a thermal wind zonal index shows some utility in identifying patterns that are associated with
expected correlations. Finally, two case studies are presented that demonstrate the usefulness of MSU data in conjunc-
tion with conventional data in individual forecasting situations.

BOUNDARY LAYER EFFECTS ON FRONTAL INTERACTION WITH TOPOGRAPHY
John H. Powell-Lieutenant Commander, United States Navy

B.S., University of Colorado, 1986
Master of Science in Meteorology and Physical Oceanography-June 1996

Advisors: R. T. Williams, Department of Meteorology
M. S. Peng, Department of Meteorology

A hydrostatic, primitive equation model with frontogenetical deformation forcing is used to simulate the passage of
cold fronts over a two-dimensional ridge. The model includes a K-theory planetary boundary layer (PBL) parameter-
ization with implicitly defined diffusion coefficients. Numerical simulations are performed for synoptic-scale ridges of
varying widths both with and without frontal forcing. These results are compared to simulations that do not include a
PBL parameterization, similar to previous inviscid studies by Williams et al.

Relative to the inviscid results, the PBL simulations produced reduced frontolysis on the upwind slope and re-
duced frontogenesis on the lee slope, resulting in significantly smaller frontogenetic variations over the mountain. This
is caused by convergence forcing in the well-mixed layer offsetting the overall frontolytical forcing on the upwind
slope, and greatly reduced lee side convergence forcing due to the PBL. In contrast to the inviscid results, the final
downstream front is weaker in the mountain simulations than in the flat-topography control case when PBL effects are
included. In all PBL simulations, gravity wave generation is greatly reduced and no lee side hydraulic jumps are
observed. In general, the inclusion of a PBL into the model results in more realistic wind and temperature fields
compared to the inviscid model simulations.

THE EFFECT OF 300 MB DIVERGENCE ON SURFACE CYCLOGENESIS
Erika L. Sauer-Lieutenant, United States Navy

B.A., Rutgers University, 1979
M.S., University of Delaware, 1982

Master of Science in Meteorology and Physical Oceanography-December 1995
Advisor: Patricia M. Pauley, Department of Meteorology

Quantitative predictions of surface extratropical cyclone development are correlated to the degree of upper-level forc-
ing from 500 mb vorticity advection and 300 mb divergence. Although it is difficult to obtain an accurate analysis of
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upper-level divergence, modern models and data assimilation procedures do produce consistent divergence fields. The
divergence field partitioned into the longitudinal (alongstream) and transverse (cross-stream) components approxi-
mately estimates the effect of curvature and jet streaks on cyclone intensification. Verification of the Eta model indi-
cated no significant difference in the mean central pressure to a confidence level of 95%, and verification of the 300 mb
divergence was very similar to the 500 mb vorticity advection. The presence of subgeostrophic flow in the trough and
supergeostrophic flow in the ridge was noted with the longitudinal divergence. Large variability in longitudinal diver-
gence reflected some sensitivity to small-scale perturbations in the height field. Transverse divergence fields showed
greater consistency and projected a similar wind pattern to the classic jet streak model, however, modifications were
seen as ageostrophic winds may also be directed toward regions of height falls. The composition of the total divergence
from the longitudinal and transverse divergence is about 50:50. However, with very large total divergence values, the
dominant contributor is the transverse divergence.

SEASONAL VARIATION OF DIURNAL DEEP CONVECTION OVER THE
SOUTH CHINA SEA AND SURROUNDING REGIONS

Donna M. Sengelaub-Lieutenant Commander, United States Navy
B.S., United States Naval Academy, 1982

Master of Science in Meteorology and Physical Oceanography-June 1996
Advisor: C.P. Chang, Department of Meteorology

Second Reader: Patrick Harr, Department of Meteorology

Diabatic heating in the tropical regions is a major energy source by which atmospheric circulation is driven. This
energy mainly consists of the latent heat released by deep convective clouds in the tropics.

Large diurnal variations of convective activities exist over continents, large islands and their adjacent ocean re-
gions such as the Indochina Peninsula, Tibetan Plateau, North Australia and the maritime continent regions. Addition-
ally, the diurnal phase and amplitude of deep convection undergoes large regional and seasonal variations. In general
the maximum components of the diurnal cycle occurs in the same area as the maximum convection. Through statistical
and composite methods, the seasonal and regional variations of the ten-year mean diurnal cycle of convection is exam-
ined in terms of phase and amplitude fluctuations over the continents, large islands, coastal and open ocean areas of the
South China Sea and surrounding regions.

WIND PROFILER STUDY OF THE CENTRAL CALIFORNIA SEA/LAND BREEZE
Jeffrey D. Stec-Lieutenant, United States Navy

B.S., United States Naval Academy, 1987
Master of Science in Meteorology and Physical Oceanography-September 1996

Advisors: Carlyle H. Wash, Department of Meteorology
Wendell A. Nuss, Department of Meteorology

Sea/land-breeze events on the Monterey Bay are examined using data from the 915-MHz wind profiler and RASS
systems. These sensors were deployed during Jun-Aug 1994 in conjunction with the REINAS Project conducted by
various scientific institutions in the region. Data analyzed are continuous radar and virtual temperature returns located
at four sites strategically positioned around the bay. This relatively new remote sensing device provides information on
maximum/minimum sea/land-breeze heights, onset and cessation times, virtual temperature distribution with height,
and the effect of mountainous coastal topography on the sea and land breeze system.
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OBSERVATIONS AND CHARACTERIZATIONS OF NON-LINEAR
INTERNAL WAVES ON THE MID-ATLANTIC BIGHT CONTINENTAL SHELF

Donald W. Taube-Lieutenant Commander, United States Navy
B.A., University of California at Santa Barbara, 1977
M.A., University of California at Santa Barbara, 1981

Master of Science in Meteorology and Physical Oceanography-June 1996
Advisor: Ching-Sang Chiu, Department of Oceanography

Second Reader: Thomas H.C. Herbers, Department of Oceanography

During the summer of 1995, an intensive, joint field study called Shallow Water Acoustics in a Random Medium
(SWARM ’95) was conducted by the Naval Research Laboratories (NRL), Woods Hole Oceanographic Institution
(WHOI), University of Delaware (UD), Applied Physics Laboratory of Johns Hopkins University (APL/JHU) and
Naval Postgraduate School (NPS), among others, in the Mid-Atlantic Bight continental shelf region off the coast of
New Jersey. Environmental and acoustic sensors were deployed as part of SWARM ’95 to measure and characterize the
non-linear internal waves and their impact on the spatial and temporal coherence of the acoustic transmissions. As part
of the environmental monitoring network, two bottom-moored, upward looking Acoustic Doppler Current Profilers
(ADCPs) were deployed. A modal, time-series analysis of the data captured by the two ADCPs was performed. High-
lights of the results reveal that: the generation mechanism, in this case, is consistent with the lee-wave hypothesis of
generation; the phase speed is in good agreement with predicted phase speeds of the first baroclinic mode; and the
displacement power spectral density is significantly modified when soliton wavepackets are present.

STUDIES IN SATELLITE MULTI-SPECTRAL DETERMINATION OF
BOUNDARY LAYER DEPTH

Troy L. Teadt-Lieutenant, United States Navy
B.S., University of Arizona, 1984

Master of Science in Meteorology and Physical Oceanography-March 1996
Advisor: Carlyle H. Wash, Department of Meteorology

Satellite derived images of boundary layer properties are generated from AVHRR data collected during SHAREM 110
(6 February - 18 February 1995) and during a Naval Postgraduate School cruise (16 May 1995) for comparison with in-
situ data. The technique, proposed by Kren (1987), verified by Smolinski (1988) and applied by Walsh (1994) uses
NOAA AVHRR channels 1, 2, 4 and 5 and the relationships between radiative extinction and relative humidity and
atmospheric absorption and column water vapor. The percent of total atmospheric water vapor contained in the MABL
is determined, via the method of Walsh (1994), and is provided to the algorithm. The technique successfully mapped
boundary layer heights for two different coastal regimes, Persian Gulf and Monterey Bay region. The method failed in
the Gulf of Oman region for a case strongly affected by continental influences containing a large concentration of land
aerosols. The results also show that the algorithm is closely tied to the sea surface temperature and can only retrieve the
layer depth most closely associated with the surface. Therefore, this technique cannot indicate the presence of elevated
layers not associated with the surface.

ANALYSIS OF SHIPTRACK PERSISTENCE WITH IN SITU CLOUD
MEASUREMENTS AND SATELLITE RETRIEVED REFLECTANCE

Scott A. Tessmer-Lieutenant Commander, United States Navy
B.A., Saint Cloud State University, 1985

Master of Science in Meteorology and Physical Oceanography-March 1996
Advisor: Philip A. Durkee, Department of Meteorology

Shiptracks detected on Advanced Very High Resolution Radiometer (AVHRR) satellite images possess longer detec-
tion lives and down-track brightness than expected. A simple model of physical processes is developed to correlate the
ship injected aerosols to the subsequent affects on cloud condensation nuclei, droplet distribution, effective radius, and
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albedo. The theoretical dispersion model is tested using measured values corresponding to the terms of the model
equation. The data sets consisted of in situ aircraft droplet concentration and effective radius cross-shiptrack profiles
and AVHRR satellite reflectance values collected during the Monterey Area ShipTracks (MAST) experiment. Strong
reinforcement of the model’s droplet concentration, effective radius, and reflectance relationships is shown. The near
constant value in the observed downtrack fractional change of droplet concentration disputes the decreasing fractional
changes of droplets predicted by dispersion associated with track widening. The results indicate down-track modifica-
tion of cloud and droplet concentrations able to maintain track brightness and track detection life.

EVALUATION OF NORTHWEST PACIFIC TROPICAL CYCLONE TRACK FORECAST
DIFFICULTY AND SKILL AS A FUNCTION OF ENVIRONMENTAL STRUCTURE

Benny H. Webb-Lieutenant Commander, United States Navy
B.S., Eastern Kentucky University, 1982

Master of Science in Meteorology and Physical Oceanography-March 1996
Advisors: Russell L. Elsberry, Department of Meteorology

Lester E. Carr, III, Department of Meteorology

A Systematic Approach for tropical cyclone track forecasting by Carr and Elsberry defines the Synoptic Environment
of each cyclone in terms of ten Synoptic Pattern/Region combinations. Because storms in each Pattern/Region combi-
nation have characteristic tracks that are dramatically different, it is hypothesized that the degree of difficulty in fore-
casting the tropical cyclone track, and the skill of the Joint Typhoon Warning Center (JTWC) track forecasts will be a
function of the Synoptic Environment. The degree of forecast difficulty is defined by comparing forecast track errors
(FTEs) of the operational CLImatology and PERsistence (CLIPER) technique in each of the ten Pattern/Region com-
binations with the overall CLIPER FTEs. The most difficult combinations are the recurving scenarios of Weakened
Ridge Region of the Standard Pattern and the Southerly Flow Region of the Multiple tropical cyclone Pattern. The least
difficult combinations are the Dominant Ridge Regions of the Standard and Gyre Patterns. The JTWC forecasts have
statistically significant skill compared to the no-skill CLIPER forecasts for storms in the Standard/Dominant Ridge
and North-Oriented Pattern/North-Oriented Region, which comprise nearly 77% of the five-year sample of JTWC
forecasts. As transitions occur between the Synoptic Pattern/Region combinations, the degree of forecast difficulty
increases, and the JTWC forecast skill decreases. Although the JTWC track forecasts are generally slow and slightly to
the left, significant differences are found in many of the Pattern/Region combinations.

SYSTEMATIC AND INTEGRATED APPROACH TO TROPICAL CYCLONE TRACK
FORECASTING IN THE EASTERN AND CENTRAL NORTH PACIFIC

Sean R. White-Lieutenant Commander, NOAA Corps
B.S., The Pennsylvania State University, 1981

Master of Science in Meteorology and Physical Oceanography-December 1995
Advisors: Russell L. Elsberry, Department of Meteorology

Lester E. Carr, III, Department of Meteorology

This study is the application of the meteorological framework in the Systematic Approach to tropical cyclone track
forecasting of Carr and Elsberry to the eastern and central North Pacific tropical cyclones. All eastern and central North
Pacific tropical cyclones from 1990-1993 are examined using 500 mb Navy Operational Global Atmospheric Predic-
tion System streamline and isotach analyses, geostationary satellite imagery, and the tropical cyclone best-track infor-
mation. Application of the Systematic Approach to the eastern and central North Pacific requires modifications in the
Environment Structure and TC-Environment transitional mechanisms: (i) A Low Synoptic Pattern is defined; and (ii) a
Weak Westerly Synoptic Region is defined in the Standard Synoptic Pattern. A four-year climatology of Synoptic
Pattern, Regions, Pattern/Regions, and transitions is developed. The Standard Pattern and Dominant Ridge Region are
the most common because of the dominance of the subtropical ridge in eastern and central North Pacific tropical
cyclone motion. However, two subregions in the subtropical ridge with different tilts account for track direction varia-
tions from south of west to north of west within the Standard Synoptic Pattern. Storm tracks in each Pattern/Region
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combination reveal a characteristic track motion for each Pattern/Region. Subtropical Ridge Modification is found to
be the most important transitional mechanism.

NAVY OPERATIONAL GLOBAL ATMOSPHERIC PREDICTION SYSTEM (NOGAPS)
ANALYSIS AND FORECAST CHARACTERISTICS OF EXTRATROPICAL

CYCLOLYSIS OVER THE NORTH PACIFIC OCEAN
Thomas P. Wojahn-Lieutenant, United States Coast Guard

B.S., United States Coast Guard Academy, 1989
Master of Science in Meteorology and Physical Oceanography-June 1996

Advisors: Paul A. Hirschberg, Department of Meteorology
Patrick A. Harr, Department of Meteorology

Concentrated research has lead to improved understanding and prediction of extratropical cyclone development. Little
research has been done on cyclolysis even though the decaying portion of a cyclone’s life cycle, which begins after
maximum intensity, poses maritime operational concerns. Numerical simulations with high resolution coupled air/sea
models and several detailed case studies have lead to the hypothesis that friction parameterizations could have a pro-
found affect on the accuracy of numerical analysis and prediction of decaying cyclones. In this study, analyzed and
forecast characteristics of decaying cyclones over the North Pacific Ocean are related to the hypothesized importance
of friction-induced cyclone spin down. It is found that many observed and forecast characteristics of cyclolysis, includ-
ing gale area size and decay rate, vary according to the synoptic-scale conditions in which the cyclone exists. Further-
more, no evidence is found for the hypothesized relationship between cyclolysis and frictionally forced spin down in
the analyzed and forecast model data. This result might be expected since friction spin down is parameterized based on
analyzed and forecast winds over synoptic space and time scales. Therefore, it is concluded that over these scales other
factors, which may include energy transfers due to barotropic processes, contribute in a major way to cyclone decay as
portrayed in a global-scale numerical model.


