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Contenido
@ Aspectos generales entre calculo Lagrangiano online y offline
@ Algunos modelos Lagrangianos
@ Activacién del modelo lagrangiano CROCO
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Aspectos Generales
@ Existen varias formas de representar la deriva de particulas en
CROCO.
@ Las podemos dividir en dos secciones:

Online: Cuando la trayectoria y/o propiedades de las particulas
son calculadas en simultdneo con el modelo.
Offline: Cuando el célculo es a posterior.

@ En ambos casos, es una interacciéon one way. La fisica impacta
las particulas, mas no viceversa.

o Si la fisica estd mal, las trayectorias de las particulas no saldrdn
bien.
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Aspectos Generales

o Estos enfoques tienen ventajas y desventajas

@ Online:
\Ventaja: Mayor precisién en la trayectoria; esta es calculada en
cada paso de tiempo del modelo (cada pocos minutos).
Desventaja: Modificar un experimento significa recalcular todo.
Desventaja: Nimero limitado de opciones dentro del cédigo.

o Offline:
\Ventaja: Repetir o modificar un experimento es rapido.
\Ventaja: Podemos usar varios cédigos.
\/entaja: Permite trayectorias en reversa.
Desventaja: Hay que grabar los modelos con alta resolucién
temporal.
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GNOME

Oil and Chemical spills

https://response.restoration.noaa.gov/oil-and-chemical-spills/oil-spills /response-

tools/gnome.html
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@

Environmental Restoration

GNOME

‘GNOME Overview  Downloadinstall  ManualrTour
GNOME (General NOAA Operational Modeling
Environment)is the modeling tool the Office of
Response and Restoration's (OR&R) Emergency
Response Division uses to predict the possible
route, or trajectory, a pollutant might follow in or
on a body of water, such as in an oil pill
Download the latest version of GNOME

GNOME supports different user experience levels
through user modes. To quickly set up spill
scenarios customized for each incident, OR&R
modelers use GNOME in Diagnostic Mode, which
enables them to incorporate a number of outside
atmospheric and oceanic circulation models.
However, anyone can use GNOME in Standard
Mode and with the help of regionally specific
location files, set up their spill scenarios to:

« Predict how wind, currents, and other
processes might move and spread oil
spilled on the water.

« Learn how these predictions of where and
how oil might move are affected by

Marine Debris  Training and Education

LocationFles  Toolkit  FAQs  News

Blog

(GNOME modelcutput depctng relative distributian of o,

uncertainty in observations and forecasts for ocean currents and wind.

time that it remains on the water surface.

See how spilled ol is expected to change chemically and physically, known as weathering, during the

Office of Response and Restoration

Multimedia  About

On Our Radar

Response Tools for spills

21/01/2021

6/23



Particulas
ICHTHYOP

ICHTHYOP  simutating ichthyoptankton dynamics

M DOWNLOADS  DOCUMENTATION

LOGIN

A Lagrangian tool for simulating
ichthyoplankton dynamics

G Select Language | v

Downloads
About Ichthyop Download Ichthyop. It is free and open
source
Ichthyop is a free Java tool designed to study the effects of physical and biological factors on
ichthyoptankton dynamics. S——
It incorporates the most important processes involved in fish early fe: spawning, movement, grovth,
mortaity and recrutment. The tool uses as input time Series of velocty, temperature and salnity felds
archived from ROMS, MARS, NEMO or SYMPHONIE oceanic models (either s or OpenDAP)
Latest News

~ Anew website for lchthyop
Ichthyop has now its own dedicated
website: hitp:/wwwichthyoporg and its
own contact email address:.

Read More

Latest Forum Threads

Vertical Migration
Equations

+ the simulation Is not done
Time value problems
Simulating HYCOM

http://www.ichthyop.org/
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OPENDRIFT

OpenDrift

OpenDriftis a software for modeling the trajects d fate of objects or subs drifting in the.
ocean, or even in the atmosphere.

‘OpenDrift is open source, and is programmed in Python. As the software is very generic, it is rather

a"framework” than a "trajectory model" in the traditional sense. Trajectory models for specific

purposes (e.g. oil drift, search and rescue, larvae dift etc) may reuse all common functionality from

the core model, and need only implement a Python Class describing the purpose-specific processes.
jology etc). See d Data model for more detailed information.

A journal paper about OpenDrift is published in Geoscientific Model Development.

https://github.com/OpenDrift/opendrift /wiki
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Home.
Background requirements
Data model

Gallery: Leeway (Search and
Rescue)

penoil (oil drift

Gallery: releasing particles
on a regular grid

Graphical User Interface

How to choose which model
touse

How to run a trajectory
simulation

How to write a new module

Interaction with coastline

Miscellaneous tips.

‘Sample output file

Clone this wiki focally

https://github. con/opendr | g
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CROCO - FLOATS

o GNOME:

Amigable, Windows, orientado a derrames de petréleo, deriva de objetos.
Incluye efecto del viento (windage), evaporacién de petroleo, incerteza en las
trayectorias.

e ICHTHYOP:
Java (Linux/Windows). Foco inicial en larvas. Adaptado a ROMS/CROCO.
o OpenDRIFT:

Python. Médulos de célculo especificos para cada tema: petrdleo (similar a
GNOME), larvas.
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CROCO - FLOATS

@ Online

define FLOATS
/*  Lagrangian floats model */
# ifdef FLOATS
# wundef FLOATS_GLOBAL_ATTRIBUTES
# undef IBM <=== (7)
# undef RANDOM_WALK
# ifdef RANDOM_WALK
# define DIEL_MIGRATION
# define RANDOM_VERTICAL
# define RANDOM_HORIZONTAL
# endif
# endif
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CROCO - FLOATS

o Cédigo relevantes

def_floats.F
floats.h
random_walk.F
step_floats.F
wrt_floats.F

o La versién offline de FLOATS se llama ROFF, y fue desarrollado por
Xavier Capet (UCLA — CNRS).
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CROCO -FLOATS

@ Archivo extra - floats.in

1 Ftitle (a80)

ROMS 1.0 - Initial Drifters Locations - SMB exp.

2 Ft0,Fx0,Fy0,Fz0, Fgrd,Fcoor,Ftype,Fcount,Fdt,Fdx,Fdy,Fdz
0.0 -17.666 20.636 -10.0 0 1 0 1 0.00 0.000 0.000 0.0
0.0 -17.583 20.480 -10.0 0 1 0 1 0.00 0.000 0.000 0.0

99 END of float input data

Este archivo debe estar en el directorio donde corre el modelo.
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CROCO - FLOATS

@ Archivo relevantes - croco.in

floats: LDEFFLT, NFLT, NRPFFLT / inpname, hisname
T 6 0
floats.in
floats.nc
float_fields: Grdvar Temp Salt Rho Vel
T T T T T
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CROCO - FLOATS

IBM

@ Podemos convertir nuestras particulas en un IBM (Individual Based Model
dandole propiedades a las particulas como:
Tamano
Madurez (estado larval)
Densidad
Activa/Desactiva (Viva/Muerta)
Fase (peldgica,benténica)
@ Podemos hacer variar estas propiedades en funcién de
Tiempo
Temperatura (°C acumulados)
Salinidad (rango minimo tolerable)

@ Se pueden configurar opciones para especies distintas.
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CROCO - FLOATS

IBM
@ Nuestro resultado es un archivo (NetCDF) con
Latitud
Longitud
Tiempo

Temperatura/Salinidad /Tamafio/ ...
Status (Activa/Desactiva/Missing/En Tierra)
para cada particula.
@ Con esta informacién podemos analizar.
Origen/Destino
Distancia recorrida (Final/Trayectoria)
Matriz de Conectividad (fuentes/sumideros)

Teoria de Grafos (vertices y enlaces)
Identificar procesos fisicos (filamentos, remolinos)
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Experimentos de Dispersidn

Teoria de grafos

Fig. 5 Difference in connectivity between years for a 30-day common to all years are highlighted in yellow. Unique
PLD during the coral mass spawning season of October connections occurring in only 1 year are plotted for the El
through December (Table 3, a—c). Dispersal connections Nifio (1997), La Nina (1999), and neutral year (2001)

Figura: Tomado de Treml et al., 2008
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Resultados de Dispersion

Matriz de Conectividad

20mg1 Conectividad Normalizada

50
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]
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Figura: Matriz de Conectividad entre regiones
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Validacién

o Global Drifter Project
http://www.aoml.noaa.gov/phod/gdp/index.php

@ ARGO repository at NODC
http://www.argo.ucsd.edu/

o ;Métricas?

MSantiago (UABC) MAO 21/01/2021 18/23



Particulas

Drifters

@ , ' STATUS OF GLOBAL DRIFTER ARRAY
E oot _.October 36,2020 =+

60°N
40°N
20°N

0
20°S
40°s
60°S
80°S

30°E  60°E  90°E  120°E  150°E  180°  150°W 120°W  90°W  60°W  30°W 0 30°E
Deploying Country

“ Australia (50) Denmark (6) ®Indonesia (3) ® Mauritius (2) ®Seychelles (4) “UK (135)
® Brazil (23) “France (266) ® Italy (21) ®New Zealand (59)  ®South Africa (78)  ®USA (737)
© Canada (28) ®Germany (17) ®Japan (7) Netherlands (8) Spain (9) “Unknown (6)
“ Chile (8) ®|celand (25) ®Kenya (11) ®Palau (1) ® Thailand (3)
“ China (6) ®India (4) “Korea, Rep. of (94) ®Portugal (12) “Tonga (1)
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Experimentos de Dispersion

Anilisis de la intrusién de la corriente de Kuroshio en el NE de Taiwan usando el método
Lagrangiano

N oS L
120 e e

Figure 2 Trsjecaris o the drfers sssembled i esch morh, Red sirs i the figures ssnd forth stating pasitions of the tsjecores inthe region. Red
» wh o

Figura: Tomado de Liu et al., 2015
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