


WELCOME  

This year the seventh annual International 

Meeting of Students of Physical 

Oceanography (IMSPO) will be held at the 

Physical Oceanography Department of 

CICESE in Ensenada, Baja California, Mexico 

at November 19 – 21, 2014. 

We hope you, an enjoyed experience. 

Sincerely, the IMSPO Committee: 

 René G. Navarro Labastida 

(gnavarro@cicese.edu.mx) 

 Froylán Rosas Villegas 

(frosas@cicese.edu.mx) 

 Nathalí Cordero Quirós 

(ncordero@cicese.edu.mx) 

 Mauro W. Santiago García 

(msantiag@cicese.edu.mx) 

 Héctor A. Inda Díaz 

(aleinda@cicese.edu.mx) 

 Maribel Montiel Vera 

(mmontiel@cicese.edu.mx) 

 Salvador Torres Gutiérrez 

(torresg@cicese.edu.mx) 

 

1. Welcome to CICESE 

CICESE is one of the 27 research centers 

coordinated by Mexico’s National Council for 

Science and Technology (CONACYT) and is 

a recognized scientific institution at a national 

and international level. Its main goal is to 

generate knowledge that may contribute to the 

solution of problems that affect Mexico’s 

social and economic environment. Its graduate 

programs rank among the best in the country, 

and some programs are leaders in Latin 

America. 

CICESE’s activities of research, teaching and 

services will center on: Telecomunications 

and telematics, Biological, Earth, Physical and 

Ocean Sciences. 

 

 

1.1 Oceanology Division 

The Division of Oceanology has the most 

consolidated ocean sciences research group in 

Mexico. It is also the only division of its kind 

in the public research centers of CONACYT, 

and one of the most highly recognized 

oceanographic institutions in Latin America. 

Research in this division involves the majority 

of the seas of Mexico at the fourth major 

disciplines: Aquaculture, Marine Ecology, 

Biological Oceanography and Physical 

Oceanography. 

1.2 Physical Oceanography Department 

The Department’s mission is to investigate the 

ocean’s physics in general, and the Mexican 

seas in particular through projects directly 

developed by its academic personnel as well 

of human resources generated through its 

academic activities and thesis at all-three 

levels: undergraduate, M.Sc. and Ph.D 

2. About IMSPO 

IMSPO arises to fulfill the great interest 

generated during the 2005 CICESE-SIO 

Mexican-American Physical Oceanography 

Summer Student Seminar Series. In present, 

it’s an international forum  with the primary 

goal of bring together students in physical 

oceanography and related fields of 

environmental fluid dynamics, atmospheric 

physics, biophysical and ocean-atmosphere 

interactions to engage in scientific discussion 

and forge future relationships in a friendly and 

supportive environment. 

Previous meetings have been held at CICESE 

in 2007, 2009 and 2011, at the Scripps 

Institution of Oceanography (SIO) in 2008 and 

2012 and at the University of Washington in 

Seattle in 2010. In Previous IMSPO’s we have 

had the presence of Dr. Rick Salmon’s, Dr. 

Benoit Cushman-Roisin and Dr. Valle 

Levinson. 

This year, we have as keynote speakers Dr. 

Oscar Velasco, Dr. Markus Gross and Dr. 



Enric Pallàs from Physical Oceanography 

Department of CICESE. We have plenary 

talks from oceanographic researchers of other 

institutions: Dr. William K. Dewar (Earth, 

Ocean and Atmospheric Sciences; FSU), Dr. 

Arnoldo Valle-Levinson (Civil and Coastal 

Engineering Department UFL), Dr. Pierre 

Flament (University of Hawaii at Manoa) and 

Dr. Diego A. Pantoja González (Centro 

Universitario de Ciencias Exactas e 

Ingenierías; UDG). 

3. General information 
3.1 Transportation 

Ensenada has public transportation system, 

with a service between the city and CICESE. 

One line of orange buses, called “Transportes 

Brisa” serves the Boulevard route, and the 

other bus line, with white buses, called 

“Transportes Vigia” both take you from 

downtown to CICESE. However daily shuttle 

service from the Hotel Corona (at the 

boulevard Costero) is offered at 7:40.  We also 

shuttle back at 17:00. 

 
Registration 
A registration table will be set morning of 19th 

November during breakfast, next to the Pedro 

Ripa auditorium. You may pick up a name tag 

and schedule there. You will also be asked to 

pay the conference registration fee of $30 at 

that time.  

3.2 Presentation information 

All talks will take place on the Pedro Ripa 

auditorium (first floor, Oceanology building). 

Student presentations should take no more 

than 20 minutes. We will enforce a 15 minute 

time limit on talks to provide time for 

questions and discussion after each talk. A 

laptop and projector will be provided. 

Please naming the file with the number of 

presentation and your last name (example: 

3_Fulanito) and upload your talk to the laptop 

in the registration (at breakfast each day). 

 

3.3 Venues and Meals 

All IMSPO participants are invited to 

breakfast, lunch, and dinner each day. We will 

also provide coffee break. 

Breakfast and Coffee break will be served in 

the lobby of Oceanology Building, until the 

lunch will be served at the reunion hall at the 

fourth floor.  

3.4 Internet Access 

You may access the CICESE wireless network 

Username: 

Password: 

4. Social events 

These are just a few of the awesome events 

you can look forward to: 

Tuesday 18th  

Take a chance to meet each other and also get 

to know the plenary speakers by coming to our 

Welcome dinner, which will be held at 

CICESE at 4:00 pm at “La casa del 

academico” 

Wednesday 19th 

Want to continue the scientific talk? Join us to 

share a cold beer, delicious BBQ wings and a 

good chitchat at the local Irish Pub at 8:00 pm 

Thursday 20th 

Need a break? Join us to happy hour at Baja's 

oldest bar: Cantina Hussong's at 8:00 pm 

Friday 21th 

Farewell meal at CICESE After-party (place 

to be determined) 
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6. CICESE plan 

Figure 1. CICESE campus plan, showing the location of the entrance (1), Oceanology building (4) 

and (17) “Casa del academico” 

 

 

 

 



7. Meeting floor plan 

Figure 2. First floor of the Oceanology Building, showing the location of the Pedro Ripa Auditorium 

(PR), Registration Desk and Breakfast Foyer (BF/R) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



8. Schedule 
8.1 Program at glance 

 

 

 

 

 

 

 

 

 

 

 Wednesday 19 Thursday 20 Friday 21 

7:40 Transport Transport Transport 

8:00 - 8:50 Breakfast 

& Registration 

Breakfast 

& Registration 

Breakfast  

& Registration 

8:50 - 9:00 Welcome Announcements Announcements 

Plenary session  

9:00 -10:00 

 

Plenary session  

William K. Dewar 

Plenary session  

Diego Pantoja 

Plenary session  

Arnoldo  

Valle-Levinson 

10:00 - 10:20 [1] Rosmery Sosa  [13] Lucia Gutiérrez  [25] Beatriz I. García  

10:20 - 10:40 [2]  A. Sanchez-Rios [14] Rafael André Ávila [26] Mauro Santiago  

10:40 - 11:00 [3] Braulio Juárez  [15] Juan C. Rubio  [27]  Katherine Zaba 

11:00 - 11:40 Coffee-break Coffee-break [28]  Marco Larrañaga 

Coffee-break 

11:40 - 12:00 [4] Héctor S. Torres  [16] Victoria Futch 

12:00 - 12:20 [5] Janin Guzmán  [17] Alma Castillo Plenary session  

Enric Pallàs Sanz 

 
12:20 - 12:40 [6] Nathalí Cordero  [18]  Froylan Rosas  

12:40 - 13:00 [7] Vladimir G. Toro  [19] Marion S. Alberty 

13:00 - 14:00 Plenary session  

Markus Gross 

Plenary session  

Oscar Velasco  

Lunch 

14:00 – 15:00 Lunch Lunch [29]  Andrea Burgos 

[30]  René G. Navarro 

[31]  Jorge M. Montes 

15:00 - 15:20 [8] F. Gómez-Valdivia [20] Lindsey Benjamin Plenary session 

Pierre Flament 15:20 - 15:40 [9] Esther Portela  [21] Eugenio Ruiz  

15:40 - 16:00 [10] Héctor A. Inda  [22] Maribel Montiel  

16:00 – 16:20 [11] Verónica Tamsitt [23] Leonardo Tenorio  Closing ceremony 

16:20 – 16:40 [12] Erica Rosenblum [24] Isaac Rodríguez   

17:00 Transport Transport  



Wednesday 19th of November, 2014 

8:00 - 8:50 Breakfast & Registration 

8:50 - 9:00 Welcome: Opening and Introductory Remarks 

Plenary Lecture 

9:00 -10:00 

 

 

CENTRIFUGAL INSTABILITY:  

A NEW PARADIGM FOR OCEAN MIXING? 

William K. Dewar 

 

Session 1 Mesoscale and submesoscale processes (1) 

10:00 – 10:20 

 

[1] Caracterisation of the vertical structure of mesoscale  

eddies in the Gulf of Mexico 

Rosmery Sosa 

10:20 – 10:40 

 

[2] Submesoscale dynamics in the North Wall of the Gulf Stream,  

following a Lagrangian float 

Alejandra Sanchez-Rios 

Session 2 Wind and their effects 

10:40 – 11:00 [3] Hydrodynamics of Punta Banda: wind effects 

Braulio Juárez 

11:00 – 11:40 Coffee-break 

11:40 – 12:00 

 

[4] Coastal circulation driven by short-period upwelling–favorable winds in the 

northern Baja California region 

Héctor S. Torres 

12:00 – 12:20 

 

[5] Six and a Half Decades of Hourly Santa Ana Winds 

 

Janin Guzmán 

12:20 – 12:40 

 

[6] Seasonal variability of wind-driven circulation in the Gulf of Campeche. 

 

Nathalí Cordero  

12:40 – 13:00 

 

[7]  Analysis of fetch-limited wave growth using high-frequency radars  

in the Gulf of Tehuantepec 

Vladimir G. Toro 

Plenary Lecture 

13:00 – 14:00 

 

 

GEOPHYSICAL MODELS:  

FROM SMALL SCALE FORCINGS TO LARGE SCALE EFFECTS 

Markus Gross 

 

14:00 – 15:00 Lunch 

Session 3 Circulation (1) 

15:00 – 15:20 

 

[8]  the seasonal variability of the California undercurrent off Baja California: 

Numerical model 

Felipe Gómez 

15:20 – 15:40 

 

[9]  General Circulation in the Eastern Tropical Pacific, with Focus in the Mexican 

Coastal Current 

Esther Portela 

15:40 – 16:00 

 

[10]  Surface connectivity in the East Mexican Pacific, a numerical study 

 

Héctor A. Inda 

Session 4 Heat Fluxes 

16:00 – 16:20 

 

[11]  Zonal variability in the Southern Ocean heat budget and implications for multi-

decadal upper ocean heat content trends 

Veronica Tamsitt 

16:20 – 16:40 

 

[12] How well does natural variability explain the difference between observed and 

modeled sea ice trends in both hemispheres? 

Erica Rosenblum 



Thursday 20th of November, 2014 

8:00 - 8:50 Breakfast & Registration 

8:50 - 9:00 Introductory Remarks 

 

Plenary Lecture 

9:00 -10:00 

 

NUMERICAL MODELLING OF THE COASTAL ZONE IN THE BAY AND LAGOON 

OF BARRA DE NAVIDAD, MEXICO: THE EFFECTS OF MORPHOLOGICAL 

CHANGES AND SEDIMENT TRANSPORT 

Diego A. Pantoja 

Session 5 Coastal Processes 

10:00 – 10:20 

 

[13] Air-sea carbon dioxide fluxes in the coastal zone 

 

Lucia Gutiérrez 

10:20 – 10:40 

 

[14] Using an ADCP to Estimate Suspended Matter Concentrations 

 in the Patos Lagoon Estuary, Brazil 

Rafael André Ávila 

10:40 – 11:00 [15] Fluctuation of the macrobenthic community due to physical variables 

 

Juan C. Rubio 

11:00 – 11:40 Coffee-break 

Session 6 Non-linear Processes 

11:40 – 12:00 

 

[16]  A study of downstream instability and vortex formation 

 

Victoria Futch 

12:00 – 12:20 

 

 [17] Non-linear vorticity balance south of Oahu, Hawaii 

 

Alma Castillo 

12:20 – 12:40 

 

[18]  Hydraulically-controlled overflow in the Gulf of California 

 

Froylan Rosas  

12:40 – 13:00 

 

[19]  Spatial Patterns of Mixing in the Solomon Sea 

 

Marion S. Alberty 

 

Plenary Lecture 

13:00 – 14:00 

 

 

‘CORIOLIS’ THEOREM: FROM GALILEAN INVARIANCE TO THE 

EQUIVALENCE PRINCIPLE 

Oscar Velasco Fuentes 

 

14:00 – 15:00 Lunch 

Session 7 Circulation (2) 

15:00 – 15:20 

 

[20]  Currents of the 2011 Tohoku tsunami south of Oahu, Hawaii, 

 from high-frequency Doppler radio 

Lindsey Benjamin 

15:20 – 15:40 

 

[21]  Evidence of a westward current in the Yucatan shelf sea:  

Eulerian observations and modeling 

Eugenio Ruiz 

15:40 – 16:00 

 

[22]  Numerical study of oil dispersal mechanisms in the Gulf of Mexico 

 

Maribel Montiel 

Session 8 Tides 

16:00 – 16:20 

 

[23]  Tidal variations in a highly frictional tropical lagoon 

 

Leonardo Tenorio 

16:20 – 16:40 

 

 [24]  Long-term variations of the M2 tidal constituent in San Francisco 

  

Isaac Rodríguez 



Friday 21th of November, 2014 

8:00 - 8:50 Breakfast & Registration 

8:50 - 9:00 Announcements 

 

Plenary session 

9:00 -10:00 

 

 

COMPARING ‘APPLES TO APPLES’  

IN COASTAL PHYSICAL OCEANOGRAPHY 

Arnoldo Valle-Levinson 

 

Session 9 Mesoscale and Submesoscale Processes (2) 

10:00 – 10:20 [25] The Spatial distribution of Near-inertial energy in the Gulf of Mexico 

 

Beatriz I. García 

10:20 – 10:40 [26] Mesoescale eddies in the Gulf of Tehuantepec 

 

Mauro Santiago 

10:40 – 11:00 

 

 

[27] Submesoscale dynamics in the north wall of the Gulf Stream,  

following a Lagrangian a float 
Alejandra Sanchez-Rios 

Session 10 Circulation (3) 

11:00 – 11:20 [28] Surface circulation variability in Todos Santos Bay 

 

Marco Larrañaga 

11:20 – 12:00 Coffee-break 

 

Plenary Lecture 

12:00 – 13:00 

 

 

MESOSCALE DYNAMICS, NEAR-INERTIAL GRAVITY WAVES,  

AND WAVE-MEAN INTERACTIONS 

Enric Pallàs Sanz 

 

13:00 – 14:00 Lunch 

14:00 – 14:20 [29] Gravity currents in the Mexico City Basin:  

Upslope and downslope laboratory experiments 

Andrea Burgos 

14:20 – 14:40 [30] Seasonal cycle of near-bottom transport, temperature, salinity, and surface 

geostrophic velocity at the Sills of Gulf of California, a M.S. project. 

René G. Navarro 

 

14:40 - 15:00 [31] Circulation in the Upper Gulf of California 

 

Jorge M. Montes 

 

Plenary Lecture 

15:00 -16:00 

 

 

Pierre Flament 

 

 

16:00 Closing and concluding remarks 

 

 

 

 



 

8.2 Plenary Lecture 

 [1] CENTRIFUGAL INSTABILITY: A 

NEW PARADIGM FOR OCEAN MIXING?  

William K. Dewar. Dept. of EOAS Florida 

State University.  

wdewar@fsu.edu 

A regional numerical study of the California 

Current System near Monterey Bay, 

California is conducted using both idealized 

and regional embedded models. Frequent 

sighting of strong anticyclones ('Cuddies') 

have occurred in the area, and previous studies 

have identified it as an apparent region of 

strong unbalanced flow generation.  A domain 

just downstream of Point Sur is analyzed and 

argued to be a preferred site of diapycnal 

mixing. The scenario suggested by the 

simulations involves the generation of 

negative relative vorticity in a bottom 

boundary layer of the California Undercurrent 

on the continental shelf break. At Point Sur, 

the current separates from the coast and moves 

into deep waters where it rapidly develops 

finite amplitude instabilities. These manifest 

as isopycnal overturnings, but in contrast to 

the normal Kelvin-Helmholtz paradigm for 

mixing, we argue the instability is primarily 

centrifugal. The evidence for this comes from 

comparisons of the model with linear results 

for ageostrophic instabilities. Mixing 

increases the potential energy of the fluid, 

either by negatively buoyant fluids being lifted 

and positively buoyant fluids deepened by 

overturnings. We argue the regional potential 

energy generation near Point Sur in the upper 

few hundred meters is larger than that found in 

open ocean regions of strong diapycnal 

mixing, either by abyssal tides and lee waves 

near topography. We compute diapycnal 

fluxes and estimate turbulent diffusivities to 

argue mixing by centrifugal instability is 

characterized by diffusivities of (2-4) x10^-4 

m^2/s.  A highly resolved idealized model 

supports these results. 

[2] GEOPHYSICAL MODELS: FROM 

SMALL SCALE FORCINGS TO LARGE 

SCALE EFFECTS 

Markus Sebastian Gross. Dept. of Physical 

Oceanography, CICESE.  

mgross@cicese.mx 

In this talk we will present results and illustrate 

how small scale forgings can have large 

impacts on model performance and physical 

systems studied. Examples from atmospheric 

models will be presented, in areas such as 

interpolation and mass conservation. We will 

present currently ongoing projects in coupled 

ocean/structure models and provide details of 

a high resolution model which aims at 

resolving local precipitation events (but so far 

fails). 

[3] NUMERICAL MODELLING OF 

THE COASTAL ZONE IN THE BAY AND 

LAGOON OF BARRA DE NAVIDAD, 

MEXICO: THE EFFECTS OF 

MORPHOLOGICAL CHANGES AND 

SEDIMENT TRANSPORT  

Diego A. Pantoja González. Centro 

Universitario de Ciencias Exactas e 

Ingenierías, UDG.  

diegoseb1@gmail.com 

Barra de Navidad is a littoral system 

consisting of a bay and coastal lagoon at the 

Mexican Central Pacific between the Jalisco 

and Colima states. The lagoon has seasonal 

run-off discharge at the eastern side and a 

permanent and direct communication with 

Navidad Bay at the western side through a 

channel with depths up to 8 m, 700 m long and 

90 m wide. Since 1960 and mainly during 90´s 

decade, the channel or the transition zone 

connecting the bay with the lagoon, has 



suffered significant morphological changes 

due to urbanization and touristic 

developments, that although they count with 

the construction requirements, there is no 

doubt that the entirely set of modifications 

have affected all the system in a bad way. 

Among the principal modifications made at 

the channel are the reduction of the cross-

section area due to a sand-filling toward an 

islet to create an artificial cape, and the placing 

of a pair of groins at both ends of the channel. 

Because of this, the lagoon has shown 

accretion at its interior and erosion at the bay 

side. In recently years the problem of erosion 

at the bay has been of great interest for the 

government sector and touristic industry 

making different efforts to undertake the 

erosion and the loss of the beaches at Barra de 

Navidad. Among the strategies that have been 

raised are the implementation of a numerical 

model with the aim to quantify the changes of 

the system, as well as using the model like a 

diagnostic tool to simulate potential changes 

in the rehabilitation and nourishment of the 

beach. This talk will describe a practical and 

ongoing research of the hydrography and 

sediment transport that affect the morphology 

of the system due to the different changes 

throughout the years of Barra de Navidad bay 

and lagoon, based on numerical outputs of 

Delft3D numerical model. 

[4] CORIOLIS’ THEOREM: FROM 

GALILEAN INVARIANCE TO THE 

EQUIVALENCE PRINCIPLE 

Oscar Velasco Fuentes. Dept. of Physical 

Oceanography, CICESE.  

ovelasco@cicese.mx 

The deflection of moving objects seen from 

within a rotating frame of reference was 

discussed by Galileo (1632) in his 'Dialogo  

sopra i due massimi sistemi del mondo', two 

centuries before Gustave Coriolis (1835) 

obtained his celebrated theorem on relative 

motion.  Pierre-Simon Laplace (1775) used the 

Coriolis force in his study of ocean tides, and 

there are even  earlier instances of the use of 

it: Leonhard Euler's (1752) equations 

governing the motion of a liquid in a rotating 

tube and Alexis Clairaut's (1742) equations 

governing the constrained motion of two 

masses in a plane. None of these antecedents, 

however, undermines the fact that Coriolis' 

theorem is one of the great achievements of 

classical mechanics. Sometimes it is cursorily 

stated that Coriolis "derived the force acting in 

a rotating system", but his theorem actually 

gives the complete transformation of the 

equations of motion for any moving frame. So, 

for example, Jean-Baptiste Belanger (1847) 

used Coriolis' theorem to study the motion 

relative to a translating system: for uniform 

motion he found that the equations are the 

same as in a system at rest (Galilean 

invariance), whereas for accelerated motion he 

found that a uniform force field has to be 

added to the equations (equivalence principle, 

Einstein 1907). 

[5] COMPARING ‘APPLES TO 

APPLES’ IN COASTAL PHYSICAL 

OCEANOGRAPHY 

Arnoldo Valle-Levinson. Civil and Coastal 

Engineering Department, University of 

Florida 

arnoldo@ufl.edu 

It is clear that non-dimensional numbers allow 

the comparison of ‘apples to apples’ to 

elucidate the competition of forces driving a 

specific motion.  In this presentation, I will 

illustrate the applicability of non-dimensional 

numbers through examples of motion at tidal 

and subtidal temporal scales in semienclosed 

basins.  At tidal time scales, the Stokes number 

represents the dynamical depth of a basin and 

characterizes whether the motion is diffusion-

like or wave-like.  At subtidal time scales, the 

Ekman and Rossby numbers represent a 

basin’s dynamic depth and width, respectively.  

These numbers determine whether the subtidal 

density-driven flow is vertically sheared or 

laterally sheared.  Also at subtidal time scales, 



a proposed new number, the tidal Froude 

number, is hypothesized to predict whether the 

subtidal flow is produced by baroclinicity or 

by tidal non-linearities.  These concepts will 

be explained with examples from diverse 

systems influenced by various forcings.  

[6] MESOSCALE DYNAMICS, NEAR-

INERTIAL GRAVITY WAVES, AND WAVE-

MEAN INTERACTIONS 

Enric Pallàs Sanz. Dept. of Physical 

Oceanography, CICESE 

epallas@cicese.mx 

Geophysical flows under the influence of the 

earth’s rotation and gravitational field, such as 

the oceans and atmosphere, show a wide range 

of currents at different spatial and temporal 

scales. A large fraction of the dynamical 

phenomenas in the ocean and atmosphere can 

be described in terms of large scale and slow 

movements, i.e., balanced flow (slow 

manifold), filtering out shorter scales and fast 

movements, i.e., near-inertial gravity waves 

(NIGWs) or unbalanced flow. Investigations 

during the last two decades show that a 

balanced flow, initially free from waves, can 

spontaneously generate NIGWs, questioning 

the existence of the strict slow manifold in 

favor of the slow quasi manifold. Mesoscale 

balanced flows such as vortices, fronts, 

meandering jets, and filaments are ubiquitous 

in the world oceans and they contribute to the 

mixing the ocean interior and transformation 

of oceanic water masses. Moreover, oceanic 

vortices, which can propagate long distances, 

participate in the transport of heat, 

momentum, and biogeochemical tracers 

across the oceans. In this talk the dynamics of 

mesoscale flows, near-inertial gravity waves, 

and wave-mean flow interactions are 

discussed from analytical, observational, and 

numerical approaches. I present observations 

from towed vehicles (SeaSoar), moorings, 

buoys, and satellites in the Mediterranean Sea, 

California Current system, and Gulf of 

Mexico; an experiment with rotating tank and 

numerical simulations from a three-

dimensional non-hydrostatic contour semi-

Lagrangian model and NEMO. Vertical 

velocity associated to mesoscale coherent 

structures is computed experimentally from 

density and horizontal velocity and 

numerically. Mesoscale vertical velocity is 

important because connects deep and dark 

rich-in-nutrients layers with the upper photic 

layer driving vertical fluxes of heat, 

momentum, and biogeochemical tracers. 

Recent high-resolution numerical simulations 

suggest that mesoscale is a smooth/averaged 

view of a very rich ocean structure. 

Accordingly, we need to move towards 

understanding the smaller scale processes 

driven by very energetic coherent structures of 

the O (1-10km), i.e., small- and sub-

mesoscale. 

[7]  

Pierre Flament. University of Hawaii at 

Manoa 

pflament@hawaii.edu 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

8.3 Speaker Abstracts 

[1] CHARACTERIZATION OF THE 

VERTICAL STRUCTURE OF MESOSCALE 

EDDIES IN THE GULF OF MEXICO 

Author: Rosmery Sosa-Gutierrez 

Co-author: Enric Pallas-Sanz, Julio Candela, 

Alexis Chaigneau 

Dept. of physical Oceanography, CICESE 

 

The typical vertical structure (thermohaline 

and kinematic) of the mesoscale anticyclonic 

eddies (AEs) and cyclonic eddies (CEs) 

ubiquitous in the Gulf of Mexico (GOM) is 

obtained using a combination of altimetry 

imagery and vertical profiles of horizontal 

velocity, temperature, and salinity measured in 

32 moorings of the CANEK group during the 

period of 2007-2012. A method for the 

identification of the periphery and center of 

the eddies is used (Chaigneau et al., 2009). 

Eddy composites are constructed in two 

regions: (i) the Loop Current (LC) system 

where warm AEs (young eddies) propagate 

westward and (ii) the Western GOM where the 

AEs arrive (old eddies); both are regions of 

CEs' generation. AEs of the LC (Western 

GOM) have the maximum temperature 

anomalies at z ≈350m (z ≈160 m) of +3.25ºC 

(+2.25ºC), and maximum salinity anomalies at 

z ≈450m of +0.39 ppm (+0.27 ppm). A 

comparison between CEs in both regions 

shows the maximum temperature anomalies at 

the same depth for both eddies (z ≈160 m) but 

the CEs of the LC have temperature anomalies 

~3.4 times larger; while the maximum salinity 

anomalies of the CEs of the LC (Western 

GOM) of -0.35 ppm (-1.1 ppm) occur at depths 

of z ≈200m (z ≈250 m). Maximum speed 

anomalies of the AEs and CEs of the CL and 

of the Western GOM are similar with values 

of │u’│ ϵ [0.52-0.6] m/s and ϵ [0.26-0.28]m/s, 

respectively. CEs and AEs of LC are larger, 

with more vertical extension, saltier, colder, 

and with higher speeds than CEs and AEs of 

the Western GOM. Even though the AEs and 

CEs of the Western GOM have different 

mechanisms of generation, they have the same 

water masses. This is explained by the fact that 

the waters of Caribbean origin are transformed 

into common GOM waters during the 

propagation of the AEs to the Western GOM. 

In contrast, the water masses present in the 

AEs and CEs of the LC region are very 

different and this is because they have 

different mechanisms and regions of 

generation. 

 

[2] SUBMESOSCALE DYNAMICS IN 

THE NORTH WALL OF THE GULF 

STREAM, FOLLOWING A LAGRANGIAN A 
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Co-Author: Kipp, R. Shearman  

Institution:  College of Earth, Ocean, and 

Atmospheric Sciences (CEOAS) at Oregon 
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Abstract: The Southern Ocean displays a zonal 

dipole (wavenumber one) pattern in sea 

surface temperature (SST), with a cool zonal 

anomaly in the Atlantic and Indian sectors and 

a warm zonal anomaly in the Pacific sector, 

associated with the large northward excursion 

of the Malvinas and southeastward flow of the 

Antarctic Circumpolar Current (ACC). To the 

north of the cool Indian sector is the warm, 

narrow Agulhas Return Current (ARC). Air-

sea heat flux is largely the inverse of this SST 

pattern, with ocean heat gain in the 

Atlantic/Indian, cooling in the southeastward-

flowing ARC, and cooling in the Pacific, 

based on adjusted fluxes from the Southern 

Ocean State Estimate (SOSE), a ⅙° eddy 

permitting model constrained to all available 

in situ data. This heat flux pattern is dominated 

by turbulent heat loss from the ocean (latent 

and sensible), proportional to perturbations in 

the difference between SST and surface air 

temperature, which are maintained by ocean 

advection. Locally in the Indian sector, intense 

heat loss along the ARC is contrasted by ocean 

heat gain of 0.11 PW south of the ARC. IPCC 

AR5 analysis of 50 years of upper ocean heat 

content trend shows surprising similarities in 

its spatial pattern, with upper ocean warming 

in the ARC contrasted by cooling to the south. 

Using diagnosed heat budget terms from the 

most recent (June 2014) 6-year run of the 



SOSE we find that surface cooling in the ARC 

is balanced by heating from south-eastward 

advection by the current whereas heat gain in 

the ACC is balanced by cooling due to 

northward Ekman transport driven by strong 

westerly winds. These results suggest that 

spatial patterns in multi-decadal upper ocean 

temperature trends depend on regional 

variations in upper ocean dynamics. 

 

[3]  HYDRODYNAMICS PUNTA BANDA: 

WIND EFFECTS 

Author: Braulio Juárez Araiza 

Co-author: José Gómez Valdez 

Dept. of physical Oceanography, CICESE 

 

Abstract: The Estero de Punta Banda is an 

inverse estuary, located at 31º 51’ N and 116º 

38’ W, at west coast of Baja California, 

Mexico to 13 km south of Ensenada City. The 

hydrodynamics has been few studied, the most 

studies are about tidal induced flows. Also the 

knowledge about the wind induced flows in an 

inverse estuary is scarce. At April 2014, began 

a campaign of observations at Estero de Punta 

Banda, with the objective of a better 

understand of the hydrodynamic of this coastal 

body. Were placed two pressure sensors, one 

in the mouth and one in the head of the coastal 

body for observe the vertical changes of the 

sea level, also in Todos Santos work two 

meteorological stations.  In this study we 

observed the effect that have the Santa Ana 

conditions in the coastal body. 

 

[4] COASTAL CIRCULATION DRIVE 

BY SHORT-PERIOD UPWELLING- 

FAVORABLE WINDS IN THE NORTHEM 

BAJA CALIFORNIA REGION 

Author: Hector S. Torres 

Co-author: Jose Gómez-Valdés 

Dept. of physical Oceanography, CICESE 

 

Abstract: Coastal upwelling in the California 

Current System depends on the synoptic 

variability of wind stress fields. In this system, 

the effects of short-period (days) wind stress 

fluctuations on coastal ocean circulation are 

particularly important south of Point 

Conception. Upwelling and relaxation events 

in northern Baja California’s coastal waters 

are examined using shipboard measurements 

of water properties and currents during 

October 2009. Satellite-derived variables are 

also included in the analysis. An upwelling 

event and a relaxation event, both with short 

periods (4-3 days), are reported here. The 

quasigeostrophic theory is used to elucidate 

differences in upwelling and relaxation ocean 

behavior. There are noticeable differences in 

the potential vorticity budget on two typical 

isopycnals from the study area, namely, the 

24.1 σθ and the 26.0 σθ. Planetary vorticity is 

the leading term (10-9) on the two isopycnals 

not only during upwelling but also during 

relaxation. However, in the upper isopycnal, 

relative vorticity is larger during upwelling 

than during relaxation, while the stretching 

term is of the same order in both events; 

conversely, in the lower isopycnal, relative 

vorticity is of the same order in both events, 

while the stretching term is larger during 

upwelling than during relaxation. As a 

consequence of the conservation of potential 

vorticity, two ageostrophic circulation cells 

are established during upwelling, one in the 

upper isopycnal and the other in the lower 

isopycnal. The upwelling front dynamics 

generates the upper ageostrophic circulation 

cell, and the symmetric instability generates 

the lower ageostrophic circulation cell. The 

geostrophic balance tends to be restored 

during relaxation. 

 

[5] SIX AND A HALF DECADES OF 

HOURLY SANTA ANA WIND 

Author: Janin Guzman-Morales 
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ABSTRACT: Southern California and 

northern Baja California experiences dry, hot 

offshore downslope seasonal winds known as 

Santa Ana winds (SAW).  SAWs accelerate as 

they descend the slopes and canyons of coastal 

topography where they are associated with 

catastrophic wildfires. Definitions of SA 

winds and therefore their climatology have 

been based on meteorological variables 



measured at locations, traditionally considered 

embed in the affected region.   

This work uses the California Reanalysis 

Downscaling at 10km resolution (CaRD10) to 

provide the most extensive record to date of 

hourly SAW variability from 1948 to 2012 

over the region. This record is validated 

against available remote automated weather 

station (RAWS) wind observations. Initially, 

we diagnose hourly SA wind events by 

applying wind speed and duration thresholds 

at every grid cell over the available period. 

The resulting spatial pattern of annual hours 

with SA wind conditions shows excellent 

coherence with the pattern of ratios of mean 

SAW to all other local winds.  Noting the 

coherence of these patterns with the regional 

topography, we use them to define the SAW 

domain. As expected, the SAW domain lies at 

the leeside of San Gabriel, San Bernardino, 

San Jacinto, Santa Ana and Laguna Mountains 

extending west to the coastline. 

We develop a regional SAW index to describe 

the climatology and variability of SAW 

occurrence and intensity. In accordance with 

literature, duration and intensity are strongly 

seasonal peaking in December, with a 

negligible number of low-intensity SAW 

events in summer. We explore the climate-

scale space-time sensitivity of SAW events, 

focusing particularly on extremes. 
 
[6] SEASONAL VARIABILITY OF 

WIND-DRIVEN CIRCULATION IN THE 

GULF OF CAMPECHE 

 Author: N. Cordero-Quirós 

Co-author: Puala Pérez-Brunius 

Dept. of physical Oceanography, CICESE 

 

Abstract: The Gulf of Campeche is a semi-

enclosed region at the southwestern Gulf of 

Mexico. Circulation at the Gulf of Campeche 

exhibits a semi-permanent cyclonic pattern. It 

has been suggested that this circulation has 

seasonal variations that are determined by 

changes of the wind stress curl, being more 

intense during fall-winter. It has been 

observed that the gyre has topographic 

restraint and that it flows along closed 

contours of potential vorticity (PV). Also, the 

vertical structure of velocity shows that 

cyclonic circulation extends through the whole 

water column (2000m), which suggest that 

Campeche gyre can be considered as an 

equivalent barotropic flow. In this study we 

use a linear analytical model consisting in a 

potential vorticity balance for an equivalent 

barotropic flow, forced with the wind stress 

and bottom friction as dissipation, not taking 

into account lateral diffusion of PV. We 

compare the transport predicted by the model 

with observations derived from moorings and 

satellite altimetry in order to determine wind 

influence over Campeche gyre variability. The 

results of this study show that first order 

transport is geostrophic and along closed PV 

contours. Correlation within geostrophic and 

predicted transport shows that the equivalent 

barotropic model is a suitable approximation 

to reproduce seasonal variations of the first 

order flow. Nevertheless, comparison of the 

model with calculated transport from 

moorings, results in poor correlations at the 

analyzed seasonal scale. This suggests that 

variability of the Campeche gyre is driven by 

other processes rather than the wind, such as 

interaction with Loop Current eddies. We 

conclude that lateral diffusion of PV must be 

taken into account in order to complete the 

model. 

 

[7]   ANALYSIS OF FETCH-LIMITED WAVE 

GROWTH USING HIGH-FREQUENCY 
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Flores-Vidal, Reginaldo Durazo 
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Abstrac: Fetch-limited wave growth was 

analyzed using high spatial and temporal 

resolution measurements obtained with high-

frequency (HF) radars. To calculate the wave 

spectrum, the second-order echo (S2N) was 

extracted from the Doppler spectrum and 

mapped to the wave frequency domain. The 

conversion of S2N to the wave frequency 

spectrum was carried out using a linear 

parametric model dependent on wind speed. 

Wave growth, represented by the 

dimensionless energy and peak frequency as a 



function of dimensionless fetch, was 

determined from the spectra calculated for 25 

cells (~400 km2) in the vicinity of a moored 

Air–Sea Interaction Spar buoy. The buoy data 

were used as reference and to provide the wind 

information required for the wave growth 

analysis. The simultaneous data from the buoy 

and HF radars showed a suitable agreement 

with the wave growth curves. The analysis of 

the 25 cells showed an adequate agreement 

and certain dispersion around the growth 

curves. Possible causes of this dispersion are 

related to errors in the estimation of the 

frequency spectrum and fetch, and the 

assumption of homogeneous wind conditions. 

From the limited data set used, it was not 

possible to prove any impact of swell on wave 

growth; however, it is possible that analysis 

over a wider range of swell heights may 

provide this evidence. Nevertheless, the 

results suggest that the linear parametric 

model is able to reproduce fetch-limited wave 

growth. This work represents the first effort 

focused on fetch-limited wave growth using 

HF radars. 

 

[8] THE SEASONAL VARIABILITY OF 
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Abstract: We have analyzed the coastal 

circulation seasonal variability off Baja 

California using a hydrostatic numerical ocean 

model. Our model implementation reproduced 

the regional coastal dynamics, characterized 

by an energetic annual component that 

dominates the seasonal variability of the 

surface equatoward California Current. Below 

∼100 m the coastal circulation was governed 

by the poleward California Undercurrent 

(CU). In agreement with reported 

observations, our model reproduced stronger 

poleward velocities over the continental slope 

and between 150 and 300 m deep, where the 

CU reached an averaged speed of ∼8 cm/s. 

The semiannual component dominated the 

seasonal variability of the CU and explained 

30% of the subsurface coastal velocity 

between 1980 and 2007. During June-July and 

October-November the CU was stronger and 

reached seasonal-averaged speeds greater than 

10 cm/s. The lagged-correlation of the 

alongshore-coastal velocity, and the main 

empirical orthogonal function of the 

subsurface velocity, indicate that the 

semiannual CU variability was induced by the 

propagation of remotely-generated coastal-

trapped waves that reached the southern tip of 

the Baja California. 

[9] GENERAL CIRCULATION IN THE 

EASTERN TROPICAL PACIFIC, WITH 

FOCUS IN THE MEXICAN COASTAL 

CURRENT 

Author: Esther Portela Rodríguez 

Co-authors: Emilio Beier, Miguel Lavín 

Peregrina, Desmond Barton 

Dept. of physical Oceanography, CICESE 

 

Abstract: The Mexican Coastal Current 

(MCC) flows poleward parallel to the coast 

from the northern edge of the Tehuantepec 

bowl  to, at least, Cabo Corrientes, although its 

limits have not been precisely established yet. 

It is an important link in the general circulation 

of the eastern tropical Pacific (ETP). To the 

moment, the MCC has been found to be in 

Sverdrup balance in its long-term mean but 

nothing is known about its variability at 

practically any scale. The only direct 

observations until now were made by Lavin et 

al. (2006) and showed that the MCC was 

between 90 and 180 km wide and 250 and 400 

m deep with surface speed between 0.15 and 

0.3 ms-1 and associated transport between 2.5 

and 4 Sv. However, there is not an explanation 

yet about the forcing of the MCC at seasonal 

scale, although it seems to be related to the 

pass of coastal trapped waves of equatorial 

origin. One of the goals of this project is to 

separate and identify the coastal processes that 

take place simultaneously to characterize the 

MCC and mostly its variability at seasonal 

scale. For this, satellite altimetry, and data 

from a oceanographic cruise and a glider will 

be combined. 
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Abstract: East boundary ecosystems are the 

most productive regions in the world and they 

sustain a large percentage of world fisheries. 

Understand and describe the connectivity and 

exchange between different regions of the 

ocean is very important for larvae dispersion 

study and other tracers like pollutants. In this 

work we use an “off-line” model to simulate 

Lagrangian particle trajectories in the Eastern 

Mexican Pacific (between 112-92 W and 13-

35 N). Particles are advected whit velocity 

fields generated with the model ROMS 

(Regional Ocean Modeling System) in the 

period 1980-2006. We define connectivity 

indexes in order to classify different zones by 

their capacity of exporting, receiving and 

retaining particles. We aim to identify the most 

transited pathways, connectivity between 

different regions of EMP and their seasonal 

variability. We quantify the exchange through 

connectivity matrix. It has been identified 

zones of high isolation and retention (Vizcaino 

Bay, Northern of Gulf of California), high 

retention and importation (between Ensenada 

and Point Conception) and high exportation 

and importation (Cabo Corrientes). 

Connectivity has clear equatoward preference 

in the California Peninsula region dominated 

by the influence of California Current with an 

increase in winter and spring, and also 

equatoward in the south region of Mexico 

(from Cabo Corrientes to Tehuantepec Gulf), 

dominated by the anticyclonic circulation of 

Tehuantepec Dome. We describe the seasonal 

variation of the basic patron of connectivity 

and preferential pathways. Results suggest 

that the scales of connectivity does not 

significantly change for simulations over 3 

months. 
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Abstract: The Southern Ocean displays a zonal 

dipole (wavenumber one) pattern in sea 

surface temperature (SST), with a cool zonal 

anomaly in the Atlantic and Indian sectors and 

a warm zonal anomaly in the Pacific sector, 

associated with the large northward excursion 

of the Malvinas and southeastward flow of the 

Antarctic Circumpolar Current (ACC). To the 

north of the cool Indian sector is the warm, 

narrow Agulhas Return Current (ARC). Air-

sea heat flux is largely the inverse of this SST 

pattern, with ocean heat gain in the 

Atlantic/Indian, cooling in the southeastward-

flowing ARC, and cooling in the Pacific, 

based on adjusted fluxes from the Southern 

Ocean State Estimate (SOSE), a ⅙° eddy 

permitting model constrained to all available 

in situ data. This heat flux pattern is dominated 

by turbulent heat loss from the ocean (latent 

and sensible), proportional to perturbations in 

the difference between SST and surface air 

temperature, which are maintained by ocean 

advection. Locally in the Indian sector, intense 

heat loss along the ARC is contrasted by ocean 

heat gain of 0.11 PW south of the ARC. IPCC 

AR5 analysis of 50 years of upper ocean heat 

content trend shows surprising similarities in 

its spatial pattern, with upper ocean warming 

in the ARC contrasted by cooling to the south. 

Using diagnosed heat budget terms from the 

most recent (June 2014) 6-year run of the 

SOSE we find that surface cooling in the ARC 

is balanced by heating from south-eastward 

advection by the current whereas heat gain in 

the ACC is balanced by cooling due to 

northward Ekman transport driven by strong 

westerly winds. These results suggest that 

spatial patterns in multi-decadal upper ocean 

temperature trends depend on regional 

variations in upper ocean dynamics. 
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Abstract: Observations indicate that the Arctic 

sea ice cover is rapidly disappearing while the 

Antarctic sea ice cover is steadily expanding. 

State-of-the-art climate models, by contrast, 

predict that global warming should cause 

relatively moderate rates of sea ice retreat in 

both hemispheres. A number of recent studies 

have suggested that, in the Southern 

Hemisphere, this discrepancy is the result of 

the global warming signal being overwhelmed 

by natural variability which causes the 

observed expansion. Similarly, other studies 

have suggested that the rapidly diminishing 

sea ice in the Northern Hemisphere arises from 

a global warming signal that is being increased 

by natural variability. We investigate these 

hypotheses using output from climate model 

simulations carried out for the two most recent 

IPCC Assessment Reports (CMIP3 and 

CMIP5). Separating the simulated sea ice 

change in each hemisphere into a component 

associated with global warming and a 

component associated with natural variability, 

we quantify the likelihood that the model 

simulations are consistent with observed sea 

ice changes in both hemispheres. By placing a 

probability on the scenario in which neither 

models nor observations contain a significant 

deficiency, our results may have direct 

implications for the uncertainty of future sea 

ice projections generated usingcurrent climate 

models. 
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Abstract: Gas exchange processes between 

ocean and atmosphere are commonly 

parametrized only as a wind speed function. 

Some studies have already shown that other 

physical processes may also be important on 

the gas transfer modulation. Direct 

measurements of CO2 fluxes and the effect of 

wind-waves are still missing. In coastal waters 

many physical processes occur due to the 

presence of wind-waves and this processes 

have an important influence on the air-sea 

interaction and gas flux behavior, thus more 

studies are necessary to better understand the 

mechanisms which control the gas exchange.  

Direct measurements of CO2 fluxes are being 

carried out in a coastal station at Punta Morro, 

in the Northwest of Todos Santos Bay, BC, 

Mexico. A measurement tower has been 

implemented with two open-path gas 

analyzers (LI-7500, LICOR biosciences), a 

close-path gas analyzer (LI7200, LICOR 

biosciences) and a sonic anemometer (R3-100 

Professional 3D Anemometer, Gill 

Instruments) so that CO2 and H2O fluxes can 

be directly estimated through the eddy 

covariance method. The tower is located right 

in the shoreline and the instruments are 

approximately 13m above the mean sea level. 

Simultaneously, information of waves and 

currents has been recorded using an Acoustic 

Doppler Current Profiler (Workhorse Sentinel 

ADCP, Teledyne RD Instruments) deployed at 

a depth of 11m and approximately 500m from 

the tower. Fluxes of CO2 and H2O were 

estimated through eddy covariance over 

every15 minutes of data. Only on-shore wind 

directions were taken into account and wind 

speeds encountered were up to 10m/s. 

Preliminary results show no tendency of CO2 

fluxes in spite of variations of wind speed 

under low to moderate conditions. Values of 

CO2 fluxes are in accordance with previous 

results obtained nearby at Todos Santos 

Island. Although surface wave conditions 

have been low to moderate so far, direct 



estimate of the influence of waves on CO2 

fluxes will be done making use of the full 

directional wave spectrum being retrieved. 

The performance of a cleaning system in one 

of the gas analyzers is to be addressed, and a 

comparative analysis of the behavior of the 

H2O fluxes as a function of wind and waves 

will be presented. 
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Abstract: Estuaries are very complex coastal 

systems. Suspended particulate matter (SPM) 

is a very important property of the estuarine 

circulation, which results from the drainage of 

rivers located in the system. The dynamics of 

SPM varies greatly, due to estuary 

hydrodynamics, major forcings and 

morphology, given that estuaries tend to 

imprison elements from continental drainage. 

In this paper was applied a methodology that 

allows to estimate SPM concentrations from 

the acoustic backscattering data from a 

1,5Mhz frequency bottom track SONTEK 

Acoustic Doppler profiler in the estuarine area 

of the Patos Lagoon, Brazil. The data were 

collected by seven cruises carried out in the 

study area from February to October in 2012. 

The results showed a good correlation 

obtained in the calibration process (r2 = 0,75) 

and a good concordance between the in situ 

data and the estimated data. However, it was 

shown a better fit for small concentrations, 

which was reflected on the comparison of both 

series. This problem was due to the calibration 

procedure (lack of an optical instrument for 

calibration) and the dynamics and distribution 

of the SPM in the study area, especially during 

the sampling period. In addition, the 

conversion equation was applied on acoustic 

data obtained on a short term survey carried 

out in 2010 on the study area with the same 

ADP, in order to estimated SPM exportation. 

The results demonstrated good concordance 

with the velocity profiles from the ADCP, but 

the low fit for the higher concentrations 

produce some bad data (very high SPM 

concentrations). In conclusion, for a first 

attempt, this study produced good results for 

the study area, but a more a detailed survey 

must be applied in order to improve the results, 

especially regarding the calibration procedure. 
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Abstract: The macrobenthic communities 

have different distribution patterns that are 

affected by environmental variables as 

temperature, salinity, rains and storms; these 

variables can change the abundance and 

biomass of these communities. In the Estero 

Punta Banda between winter 2009 and winter 

2010 sediments samples were taken in the 

Zostera marina meadow, and the temperature 

and salinity were measured in field. These data 

were used for calculate the density anomaly. 

The relationship between environmental and 

biological variables was tested with a 

correlation analysis. The abundance of 

macrobenthic community fluctuated between 

1839 Ind m-2 in spring 2010 and 25250 Ind m-

2 in summer 2010 while biomass fluctuation 

range was 7.53 g AFDW m-2 in winter of 2010 

and 37.09 g AFDW m-2 in summer 2010. The 

temperature fluctuated between 16.25°C in 

winter 2010 and 22.58°C in summer 2010, 

while the salinity range was 34.67 in spring 

2010 and 35.63 summer 2010; the density 

anomaly fluctuated between 24.03 in spring 

2010 and 25.69 in winter 2010. The sampling 

team reported a strong storm that transported 

big size particles in January 2010; this 

removed the first layers of sediment; while in 

April 2010 rains (12 mm and 15 mm) covered 

the meadow with sediment. The correlation 

analysis provided significant values between 

the organisms abundance and temperature, 

and the salinity with the biomass (0.89 and 



0.95 respectively). The correlation between 

temperature and organisms abundance is due 

the temperature effect in their metabolic rate, 

which increase in the summer. The salinity 

effect over biomass is reported for deeper 

areas than Estero; meanwhile, the rains and 

floods affect the organisms abundance 

because they are transported to other areas. 

The seasonal fluctuation of temperature and 

salinity was in the range reported for the 

Estero by other authors. 
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Abstract: The Ballenas Channel (BC) is 

located in the Midriff Islands region at the 

Northern Gulf of California (NGC); it’s a very 

deep basin (~1400m depth) that has 

particularly different –most oceanic- features 

from those observed out of the channel, 

making the BC an interesting place for study 

of turbulent mixing. 

Hydrographic, current and microstructure data 

collected on the NGC, during TURBO1 

survey on March 2009, are used to explain the 

main processes that enhance bottom mixing at 

the surroundings of San Lorenzo sill, which is 

located at the southern entrance of the BC. By 

direct estimations of turbulent kinetic energy 

dissipation rate (ε), and using a model 

proposed by Osborn (1980), we computed 

diapycnal diffusivity profiles for those stations 

near San Lorenzo sill. These are the first 

known direct turbulence measurements for the 

NGC using microstructure profilers.  

A mean inward overflow that accelerates 

downstream, reaching velocities greater than 

1ms-1, has been reported previously by López 

et al. (2008). This acceleration, mostly due to 

semidiurnal variation of the sea surface level, 

induces an internal hydraulic control of the 

water volume whose effect is observed both on 

the 26.5 kgm-3 density contours, and in the 

internal Froude numbers computed for this 

location. Also, this hydraulic control and its 

interaction with bathymetry, raises diapycnal 

diffusivities to levels above 10-2 m2s-1, leading 

to a locally well-mixed and nearly isothermal 

bottom layer of 500m depth approximately. 
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Abstract: As a part of an integrated ocean 

observing system in the Pacific Islands, 

(PacIOOS), two High Frequency Doppler 

Radars have been measuring ocean surface 

currents south of the island of Oahu, Hawaii 

since 2010. Working at a frequency of 16 Mhz, 

with a spatial resolution of 1.5 km and a 

working range of ~100 km. Each radar 

transmits while the other is quiet yielding a 

temporal resolution of 15 minutes on realtime. 

These HFDR have been assimilated on a 4-km 

spatial resolution ROMS numerical model in 

order to compare model with observations. A 

relatively slow (~20 cm/s) westward flow was 

observed with eastward reversals in winter and 

spring. To understand these reversals, their 

dependence on local wind forcing was 

investigated using buoy measurements and a 

1.5 km resolution operational atmospheric 

model developed at the University of Hawai'i 

at Manoa. While during most of the year north 

easterly winds were present, southerly winds 

were found when the reversals occurred. To 

further assess the effect of the winds, the 

vorticity balance was estimated. The advective 

non-linear term was mostly balanced by 

vertical stretching of the water column with a 

significant contribution of the eddy flux terms. 

The residual term derived by the balance was 

significantly correlated with the Wind Stress 

Curl indicating the main vorticity generation 

process in the area. 

 

 

 

 

 

 
 



[18] A STUDY OF DOWNTREAM 

INESTABILITY AND VORTEX FORMATION 
Author: Victoria Futch 

Co-authors: Pierre Flament, Lawrence Armi, 

Brian Powell, Francois Ascani 

Institution: University of Hawaii at Manoa 

 

Abstract: As the North Equatorial Current 

passes South Point, HI, it separates into a 

lateral shear layer which is unstable, forming 

vigorous anticyclonic mesoscale vortices 

observed west of the island. To fully examine 

the dynamics of vortex growth and merging, a 

historical analysis of the area downstream of 

the separation point was carried out using 

drifting buoy tracks, shipboard ADCP 

sections, satellite altimetry and SST. Drifting 

buoys show that instabilities appear 

predominantly in fall and winter, when the 

current intensifies and many buoys are trapped 

into eddies with a Rossby number frequently 

reaching Ro=-1. We propose that (i) the 

anticyclones are predominantly caused by 

shear layer instability, with wind stress curl 

inthe lee playing a secondary, possibly pre-

conditioning, role through downward Ekman 

pumping, and (ii) that the zonal Hawai’i Lee 

Countercurrent which extends over 1500km 

westward is forced mostly by the meridional 

convergence of the flux of zonal momentum 

carried by the instability vortices. 

 

[19] SPATIAL PATTEMS OF MIXTING IN 

THE SOLOMON SEA  

Author: Marion Alberty 

Co-authros: Janet Sprintall, Jennifer 

MacKinnon 

Institution: Scripps Institution of 

Oceanography, UCSD 

 

Abstract: The Solomon Sea is a semi-enclosed 

sea located in the Equatorial southwest 

Pacific. With its complex topography and 

enhanced channel flow, the Solomon Sea has 

the potential to strongly mix water masses 

traveling equatorward to join the Equatorial 

Undercurrent. Observations of temperature 

and salinity relationships from the primary 

entry and exit points of the Solomon Sea 

display erosion of the transported water 

masses and relaxation of the temperature-

salinity gradients. In addition the surface 

signature in the northeast channels indicate the 

presence of a different water mass implying 

recirculation and variability in the surface 

transport which is consistent with model 

simulations of the region. The spatial and 

temporal variations in mixing through out the 

sea are investigated using CTD and LADCP 

profiles taken during two cruises in the 

Solomon Sea. Turbulent diffusivity is 

estimated by two fine scale parameterization 

methods. The first method takes advantage of 

an empirical ratio of Thorpe to Ozmidov 

length scales below the mixed layer and 

estimates diffusivity from overturn length and 

local stratification. This method employs data 

from the CTD at 1 m resolution. The second 

method uses shear derived from LADCP data 

and compares the variance of the spectra to 

that of the canonical Garrett-Munk model. The 

same is done with strain variance from CTD 

estimated buoyancy profiles and the ratio of 

the shear to strain variance is estimated for the 

region. Further estimates of mixing can be 

derived from ARGO profiles, utilizing the 

region’s shear to strain variance ratio derived 

from shipboard profiles. The spatial patterns 

display enhanced mixing near abrupt 

topographic features and in channels where 

vertical shear is strongest. Mixing in the 

thermocline layer is enhanced during the first 

cruise, which was concurrent with strong 

regional monsoonal wind forcing. 

 

[20] CURRENT OF THE 2011 TOHOKU 

TSUNAMI SOUTH OF OAHU, HAWAII, 

FROM HIGH-FRECUENCY DOPPLER 

RADIO 

Author: Benjamin, L. 

Co-Author: Flament, P.; Luther, D.; Cheung, 

K. F. 

Institution: University of Hawaii at Manoa 

 

Abstract: A 16-MHz high-frequency Doppler 

radio (HFDR) deployed on the south shore of 

Oahu, Hawaii, as a part of the Pacific Islands 

Ocean Observing System (PacIOOS). It 

detected oscillatory radial currents following 

the 2011 Tohoku tsunami. Observations of 

tsunami currents over a two-dimensional area 

provided an opportunity to validate a non-



hydrostatic wave model of the tsunami, the 

predicted currents, and the predicted current 

spatial patterns. Over the 50-m deep Penguin 

Bank, which extends west from Molokai, 

currents were split into two distinct areas, with 

stronger (0.27 ms-1), longer period (43 min) 

currents that lasted 6 hours on the south part of 

the bank, versus 2 hours of 27-min oscillations 

of 0.14 ms-1 on the north part of the bank. The 

EOF spatial maps suggested that standing 

half-waves and full-waves in sea level formed 

over the bank. Modeled currents over Penguin 

Bank were similar to the observations, but the 

north-south asymmetry was less pronounced. 

In the near-shore, along-shore currents 

showed a long-period (43 min) oscillation that 

stretched the entire coastline, while modeled 

currents showed strong evidence for edge 

waves. EOF analysis of the near-shore 

suggested that the HFDR and the model reveal 

different processes. Both Penguin Bank and 

near-shore results were limited by HFDR 

sensitivity to azimuthal side lobe 

contamination and decreased angular 

resolution at high steering angles. 

 

[21] EVIDENCE OF A WERTWARD 

CURRENT IN THE YUCATAN SHELF SEA: 

EULERIAN OBSERVATION AND 

MODELING 

Author: Eugenio Ruiz-Castillo 

Co-author: Jose Gomez-Valdes 

Dept. of physical Oceanography, CICESE 

 

Abstract: The wind-driven circulation in a 

large shelf sea is examined. The Yucatan shelf 

sea is located in the intertropical zone, 

between the deep Gulf of Mexico and the 

Caribbean Sea basins. It is a tropical, shallow 

body of water with a smooth sloping bottom 

and is one of the largest shelves of the world. 

The Yucatan shelf sea is affected by the 

easterly winds throughout the year and the 

coast is zonally oriented. This study describes 

the wind-driven circulation in the Yucatan 

shelf sea, using data obtained from 

oceanographic surveys, acoustic profilers and 

time series analysis of satellite data. The study 

area was divided into two regions, from the 40 

to the 200 m isobaths (deep region) and from 

the coast to the 40 m isobaths (shallow region). 

The geostrophic method for shelf seas was 

implemented for each survey. In addition, an 

analytical model was applied aiming to 

reproduce the currents in the deep region. 

Results of the numerical model NEMO were 

then used to study the currents variability 

through an EOF analysis. In the shallow 

region, the analyses revealed upwelling events 

throughout the year and a wind-driven 

westward current with velocities of 0.15 ms-1. 

In the deep region a westward current with 

velocities of 0.5 ms-1, was calculated. The 

momentum of this current comes from the 

wind. In addition, the theory developed by 

Pedlosky (2007) for shelf seas adequately 

explains its main characteristics. The first 

spatial mode for both regions, using the 

numerical results, explains 46 and 39 % of the 

total variance, respectively, with an 

orientation towards the west. Further analysis 

of coherence and correlation indicates that 

both currents are induced by the easterly 

winds. 

 

[22] NUMERICAL STUDY OF OIL 

DISPERSAL MECHANISM IN THE GULF 

OF MEXICO 

Author: Maribel Montiel Vera 

Co-authors: Alejandro Francisco Parés Sierra, 

Ana Laura Flores Morales. 

Dept. of physical Oceanography, CICESE 

 

Abstract: Oil spills affect marine ecosystems 

and fisheries. The economic losses due to an 

event of this type are very large. México has 

important oil reserve for example in the Gulf 

of México. This has been a significant amount 

of oil spills from extraction. The last major oil 

spill associated Britisth Petroleum Company 

for a period of almost three months (April 20, 

2010 to July 15, 2010). Approximately 4.9 

million barrels of oil (Mariano et al.2010) 

were spilled. Circulation in the Gulf of Mexico 

spill area is complicated. Due to the interaction 

between the currents near the coast, rivers and 

open ocean wind driven mainly by the 

influence of the loop current, energy eddies 

(Chang et al.2010). Knowing the circulation in 

the area of the spill is essential to implement a 

numerical model for oil spills, however, to 

understand and quantify the contributions of 



dispersion mechanisms are important for 

possible routes and destinations oil spill. A 

regional model of the Gulf of Mexico ROMS 

was implemented, AGRIF Version v3.1 was 

used. The model is composed of 40 sigma 

levels in the vertical, resolution of about 6 km, 

dimensions 98 ° W-78 ° W longitude and 16 ° 

N-31 ° N latitude. Forcings on the border are 

glorys data bases (Global Ocean Reanalyses 

and Simulations) from 2000-2012, ¼ ° 

resolution in the horizontal and 75 vertical 

levels. The forcing of NARR surface (Nort 

American Regional Reanalysis) 2000-2010, 

resolution (32Km / 45 layers). 

 

[23] TIDAL VARIATION IN THE HIGHLY 

FRICTIONAL TROPICAL LAGOON  

Author: Leonardo Tenorio Fernandez 

Co-authors: Gomez-Valdes J. Marino-Tapia I. 

Enriquez C. Valle-Levinson A 

Dept. of physical Oceanography, CICESE 

 

Abstract: This study analyzes the relative 

importance of the pressure gradient and the 

frictional force in the tidal propagation inside 

a highly frictional coastal lagoon with a 

diurnal tide. Sea surface elevation and 

barotropic currents at the entrance to Chelem 

lagoon were examined with one current 

profiler at the inlet and six bottom-mounted 

pressure sensors that produced time series of 

60 days. The Chelem lagoon is a branched 

tropical coastal body of water in the Yucatan 

Peninsula portion of the Gulf of Mexico. Tidal 

constituents and tidal ellipse parameters were 

extracted using harmonic analysis techniques. 

Spatial variations of the tide were described in 

different zones of the lagoon by a linear 

analytical model and compared to 

observations. Results showed that the coastal 

lagoon is highly frictional. The pressure 

gradient and the frictional force control its 

hydrodynamics. The pressure gradient is the 

more sensitive forcing term, since wavelength 

of the tidal wave and geometrical 

characteristics of the basin (length and depth) 

are the variables that control tidal propagation. 

The tidal signal was attenuated between 30% 

and 40% toward the lagoon heads. Tide was 

predominantly diurnal and the tidal 

wavelength was at least 20 times longer than 

the dimension of the basin. Although a 

causeway divides the lagoon, the diurnal 

signal was detected at the west head of the 

basin. In contrast, the causeway damps out the 

semidiurnal signal because it acts as a 

hydraulic low-pass filter, typical of choked 

systems. 

 

[24] LONG-TEM VARIATIONS OF THE 

M2 TIDAL CONSTITUIENT IN SAN 

FRANCISCO 

Author: Isaac Rodríguez  

Co-author: Modesto Ortiz 

Institution: Department of Physical 

Oceanography, CICESE 

 

Abstract: Hourly Sea-level observations at 

Fort Point station in San Francisco has been 

analyzed from 1901 to 2012 in an attempt to 

find variations in the principal semidiurnal 

tide. Complex demodulation implemented 

with a Godin filter window of 8760 hr was 

employed to extract both, the amplitude and 

phase of M2 as a function of time. To remove 

the additional 18.6 yr nodal signal, admittance 

amplitude and phase difference was 

determined. The results confirm significant 

trends up to 4 cm per century in amplitude, and 

phase shifts of 19 minutes. Moreover, 

admittance amplitude suggest to be closely 

related to river flow discharge.  

 
[25] THE SPATIAL DISTRIBUTION OF 

NEAR-INERTIAL ENERGY IN THE GULF 

OF MEXICO  

Author: Beatriz Ixetl Garcia Gomez 

Co-author: Enric Pallas - Sanz 

Dept. of physical Oceanography, CICESE 

 

Abstract: The wind generates oscillations with 

a frequency close to the local inertial 

frequency f in the surface mixed layer. The 

important characteristics of this oscillations 

are: the horizontal velocity vector rotates 

clockwise (Northern Hemisphere) with a 

frequency slightly above f, vertical coherence 

scales are of order of a few ten of meters 

whereas the horizontal coherence scale is the 

order of a few kilometers.  The objective of 

this work is to describe the spatial and 

temporal distribution of the kinetic energy 



(KEi) of the near-inertial oscillations using the 

observations of 30 moorings at the southwest 

Gulf of Mexico in the period of September 

2008 to September 2012.  The horizontal 

velocity was filtered using a band width  

centered at the local inertial frequency for each 

mooring ([0.9 – 1.1] f).  The mean KEi in the 

surface (<66 m) has a maximum at 22° N 

between 94°-96° W. The winter is the season 

with more KEi while the summer is the season 

with less energy. The percentage of inertial 

events also is maximum in the winter and 

minimum in the summer.  We analyze the flux 

of energy or the wind work (Ww) done to the 

inertial oscillations using the database of 

NARR. The mean Ww has a spatial 

distribution and seasonally like the KEi. The 

meridional component of the Ww is the most 

important suggesting that the events named 

“Nortes” are the principal generator of the near 

inertial oscillations.  

 

[26] MESOSCALE EDDIES IN THE 

GULF OF TEHUANTEPEC 

Author: Mauro W. Santiago García 

Co-author: Alejandro Parés Sierrra 

Dept. of physical Oceanography, CICESE 

 

Abstract: The Gulf of Tehuantepec is one of 

the few regions of the world with strong 

influence of intermittent winds named as 

Nortes or Tehuanos and occurs throughout the 

year, with greater frequency and intensity 

during autumn-winter. The Nortes produce a 

cooling of the ocean surface and an 

asymmetric bipolar flow. The observations 

and numerical models show the generation of 

a cold water plume perpendicular to the coast 

with anomalies ~ 8 ° C and trace the formation 

of a mesoscale anticyclonic eddy, which is 

larger and intense compared to the cyclonic 

eddy. The anticyclonic eddies are stronger and 

longer-lived compared to the cyclonic eddies 

that are not always visible or attenuates, which 

has been associated with bathymetric effects 

and the persistent coastal flow (westward 

along the coast). Knowledge of eddies in the 

Gulf of Tehuantepec by events of Nortes are 

few studies. Layer models have shown some 

elementary processes in the formation of 

eddies, such as the development of dipoles 

with symmetric forcing wind, attenuation of 

eddy due to vertical mixing processes and the 

structure of thermocline. However, there are 

other factors that can influence the formation 

and intensity of the eddies, such as frequency, 

intensity and persistence of the winds; also 

coastal flow (westward) which apparently is 

persistent and intense in certain periods and 

can attenuate the eddy, phenomena that can be 

explored by numerical modeling. The aim of 

this study is to analyze the formation of 

mesoscale eddies for several scenarios Nortes: 

intense, weak and with different degrees of 

persistence and interannual variability; using 

high-resolution numerical modeling. 

 

 [27] A CLIMATOLOGY OF UNDERWATER 

GLIDEN DATA IN THE CALIFORNIA 

CURRENT SYSTEM 

Author: Katherine Zaba 

Co-Author: Daniel Rudnick 

Institution: Scripps Institution of 

Oceanography, UCSD 

 

Abstract: In order to obtain sustained 

subsurface observations of the coastal ocean, 

the California Glider Network was initiated in 

2006. For eight years, Spray underwater 

gliders have continuously occupied CalCOFI 

lines 66.7, 80 and 90. Repeat sections along 

the three lines extend to 350-500 km in across-

shore distance and 500 m in depth. Following 

a sawtooth trajectory, each dive cycle spans 

approximately 3 hours and 3 km. Measured 

variables include pressure, temperature, 

salinity and velocity (depth-averaged and 

depth-dependent). With a sampling pattern 

that is well resolved both spatially and 

temporally, autonomous Spray gliders are a 

pragmatic observational platform for long-

term monitoring of the southern California 

Current System (CCS) structure and 

variability. In an effort to synthesize the repeat 

sections of the dataset, we generate a 

comprehensive climatology on each of the 

three lines. The climatology is comprised of 

objectively mapped fields, uniformly spaced 

in depth, time and offshore distance. I will 

discuss mean structures, annual cycles and 

interannual anomalies. More specifically, I 

will examine the ENSO signal of 2009-2011 



and the anomalous surface warming of 

summer 2014. Intended to be a current data 

product, the climatology will be periodically 

updated for continued monitoring of 

mesoscale and large-scale features in the CCS. 

 

[28] SURFACE CIRCULATION VARIA-

BILITY IN TODOS SANTOS BAY 

Author: Marco Jesús Larrañaga Fu 

Dept. of physical Oceanography, CICESE 

 

Abstract: The variability of the dynamics and 

oceanographic variables in semi-enclosed 

bays are affected by the bathymetry and 

coastline, as well as local and synoptic 

processes generated by the winds, tides and 

another forces. In order to understand the 

superficial dynamics of the Todos Santos Bay 

(TSB), an array of two HF radars was used to 

generate hourly surface currents data during 

2010. Additionally, meteorological data from 

an AANDERA station and sea surface 

temperature reanalysis data were used. 

Average and principal axes analysis from 

wind and surface currents showed greater 

variability in winter and less variability in the 

summer. A spectral analysis from wind and 

surface currents showed that diurnal processes 

generated greater variability, followed by 

semidiurnal processes. Coherence and vector 

correlations between wind and surface 

currents showed significant covariances in 

diurnal processes. These results indicate a 

strong influence of high and low frequency 

winds on surface currents. Finally seasonal 

circulation patterns are proposed for winter 

and summer. 

 

[29] GRAVITY CURRENT IN THE 

MEXICO CITY BASIN: UPSLOPE AND 

DOWNSLOPE LABOTORY EXPERIMENTS 

Author: A. Burgos Cuevas 

Co-author: A. Ruiz Angulo 

Centro de Ciencias de la Atmósfera (CCA), 

in the Universidad Nacional Autónoma de 

México (UNAM) 

 

Abstract: Gravity currents are observed in a 

variety of scenarios and scales. In the 

atmosphere, there are certain places where 

gravity currents are present and they are 

associated to the diurnal cycle. In the ocean, 

when a volume of water is displaced within 

another volume of less dense water, gravity 

currents are also formed. Also, the scaling to 

generate analogue gravity currents in 

laboratory conditions is possible and has been 

well studied. Besides, the interest of studying 

gravity currents is enhanced by the fact that, as 

they move, gravity currents are able to 

transport fluid parcels including dissolved 

particles with them. In the atmosphere, this 

situation is of primary importance, because it 

means that contaminants present in a 

particular geographical place, may be 

transported to another. In the present work we 

study gravity currents in a laboratory tank, 

scaling the experiment using water volumes of 

different salinities to simulate the atmospheric 

conditions. Visualization techniques are used 

to observe the phenomena. This visualization 

will be done in two cases that will result in 

conditioning the movement of the gravity 

current depending on the density contrast. The 

first case will be with the gravity current 

moving upslope and the second with the 

gravity current moving downslope. Those 

experiments are then associated with the 

valley dynamics flow in Mexico City, which is 

part of a deep basin surrounded by mountains. 

The first case (upslope) corresponds to a 

gravity current moving away from Mexico 

City's basin and possibly, transporting 

contaminants out of it. The second case 

(downslope) corresponds to a current entering 

into the basin and thus being able to bring 

contaminants into it. 

 

[30] SEASONAL CYCLE OF NEAR-

BOTTOM TRANSPORT, TEMPERATURE, 

SALINITY AND SURFACE GEOSTROPHIC 

VELOCITY AT THE SILLS OF GULF OF 

CALIFORNIA, A M.S. PROJECT  

Author: René Navarro 

Co-Author’s: Manuel Lopez 

Dept. of physical Oceanography, CICESE 

 

Abstract: The goal of this study is to obtain the 

seasonal cycle of currents, near-bottom 

transport, temperature, salinity and surface 



geostrophic velocity at the region of the sills 

of the northern Gulf of California. ADCP 

currents were used to estimate near-bottom 

transport at the San Lorenzo (SL) sill, which is 

the southern bottom entrance to the Ballenas 

Channel. Annual and semi-annual harmonics 

were fitted to monthly and hourly time series. 

Some preliminary results show that the annual 

cycle of near-bottom transport at the SL sill 

has an amplitude of 0.04 Sv with the 

semiannual harmonic accounting for 0.024 Sv. 

The resulting seasonal cycle has a maximum 

in early October and a minimum in June. The 

seasonal cycle of surface geostrophic velocity 

at the southern entrance of Ballenas Channel 

is almost 180° out of phase with the seasonal 

cycle of near-bottom transport in accordance 

with a two-layer exchange at the southern 

entrance of this basin. Phase of the surface 

geostrophic velocity (near-bottom transport) is 

approximately in (out of) phase with the 

outgoing horizontal heat flux estimated by 

other authors. Maximum outgoing geostrophic 

velocity and horizontal heat transport occur 

during the fall, presumably when the Gulf is 

exporting the accumulated heat during the 

spring and summer. This also suggests that the 

maximum horizontal heat flux entering the 

Gulf during spring and early summer must 

match the minimum water exchange at the 

sills. The seasonal cycle of near-bottom 

temperature and salinity is also 180° out of 

phase with the incoming near-bottom 

transport, confirming that on these scales, an 

increased transport is associated to fresher and 

colder subsurface subtropical water coming 

from the Pacific Ocean. Finally, the seasonal 

cycle of the surface geostrophic velocity at the 

southern entrance of Ballenas Channel is 

about 1 to 2 months out of phase with the 

corresponding geostrophic velocity across the 

entire gulf. This suggests that the surface 

geostrophic velocity is not in phase at all 

points across the entrance to the northern Gulf 

of California. 

 

 

 

 

 

 

[31] CIRCULATION IN THE UPPER 

GULF OF CALIFORNIA 

Author: Jorge M. Montes Aréchiga 

Co-authors: Alejandro F. Parés Sierra, Miguel 

F. Lavín Peregrina 

Dept. of physical Oceanography, CICESE 

 

Abstract:  A high resolution numerical model 

(ROMS) was implemented for the Upper Gulf 

of California to aid in the identification of the 

relevant dynamical factor involved in the heat 

and salinity balances. The main feature of the 

AGC circulation consists of a cyclonic surface 

flow that extends downward as a laterally 

sheared flow pattern, with an inflow at the 

Sonora coast side and outflow at the Baja 

California coast side. Although the cyclonic 

circulation pattern remains most of the year, 

the maximum velocities (0.20 m/s) are reached 

in June. Our results indicate that the major 

exchange between the UGC and the NGC 

occurs in June and July when the net volume 

transport (0.9 SV) is dominated by the 

horizontal overturning transport. 
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