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Introduction

EcoDynamo (Ecological Dynamics Model) is an application built to enable
physical and biogeochemical simulation processes of aquatic ecosystems. It's
an object oriented program application, built in C++ language, with a shell that
manages the graphical user interface, the communications between classes
and the output devices where the simulation results are saved.

The simulated processes include:
- hydrodynamics of aquatic systems: current speeds and directions;
- thermodynamics: energy balances between water and atmosphere and
water temperature;
- biogeochemical: nutrient and biological species dynamics;
- anthropogenic pressures, such as biomass harvesting.

The ecosystem characteristic properties are described in a model database
(Configuration Files): morphology, geometric representation of the model,
dimensions, number of cells, classes, variables, parameter initial values and
ranges.

The user can choose between file, chart or table to store the simulation
results. These output formats are compatible with some commercial software
(like MatLab®) products, enabling their posterior treatment.

Different classes simulate different variables and processes, with proper
parameter and process equations. Classes can be selected or deselected
from shell dialogs determining its inclusion or exclusion in each simulation run
of the model.

This application has an interface module (implementing the EcoDynamo
Protocol) that enables communications with other programs for external
control. For example, the simulation runs can be controlled by commands like
start/stop/pause/restart/step simulation.

Simulation activity can be spied with the help of log files, activated previously
before the simulation run.

This document describes the operation of the EcoDynamo application and the
files used for configuration, properties and output results.
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Main Window

The EcoDynamo's main window is the privileged interface for the user to
manipulate the models simulation.

Title - name of the open model Cutput Fanel
T'f._:_'-,El:uD?namu - RiaFZD100mNew
Model Specs  Outpuk Execute  Help

Status: Idle
|

Save Output
Froperties Hrowise,. | I

[T Only MeanYalues

Step: - -
Forezeen Mrof Steps: = -

Elapsedtime : — - - [ Chart Fiopesties. |

Estimated time lgft - - - —
[~ Tahle

= v |-

Propeties

Simulation Fanel Communications Area

k/ Status Bar

| Model initilised

When a model is opened, its name is added to the name of the application in
the title area.

The Main Window has five principal areas: Menus, Simulation Panel (also
called Execute Panel), Output Panel, Communications Area and Status Bar.

The Status Bar area indicates the current task or the last action made by
EcoDynamo. The other areas are described in detail in the following pages.
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Model Menu

The Model Menu is used to define new models, open and remove existing
models, close the working model and set the default model when the
application starts.

The exit command is also present in this menu.

'.f;‘;f EcoDynamo - RiaFZ2D1
[ Model Specs Cutpub Ex

Mew, . Ckpl-+ =
CpEr, ., Ch+
Cloze ZErl+L

Remove.,. Ctrl+M
Defaults,,, Cerl+D

Exik Ztri+F4
|

o

New Model... - define a new model with proper Configuration Files.
Open Model... - open a defined model.

Close Model - close the working model.

Remove Model... - remove an existing model.

Defaults Model... - set the default model for the application.

Exit - exits EcoDynamo application.
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New Model

The New submenu opens a dialog where the user defines a new model for
simulation.

In this dialog the user must browse for the directory where the model is
defined (Configuration Files present), supply a name for the model, define if
the model will be the default model on start-up of the EcoDynamo application
and if the model is automatically initialised on opening.

When the entire mandatory Configuration Files are present in the directory
browsed, the dialog looks like (if some configuration file misses background
will be grey):

New Model |

Directories Files *xls
IIEI (] _v_! CR2DClazzes s
CRZ20Marphalagy. xlz
) CRZ2Dparameters. «l=
= T CRZ20vanables.xlz
= DITTY kodelo de comprimenta de miztura »

[= EcoDynFiles

e Lrestuma Lewver 2DY
£ Ficheiros com caudais para um .
£ Ficheiros com nova batimetria

Eretault files found

Il.'_“"'-.E'i [ TE colipnFileshCrestuma Lever 200

Set bModel

bodel Mame IErestuma Lewver 200 ;]
™ Default model on star-up

™ Automatic Initialisation on opening

Morphology Time Specs ‘ Clazzes ‘

J (1] 4 x Cancel ? Help

The user can select the Classes, Variables and Time specs for the simulation.

After click OK button, one entry is added to the Model Properties File.
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Open Model

The Open submenu opens a dialog where the user selects one already
created model for simulation (saved in Model Properties File).

If the model was defined as automatically initialised on opening, it is initialised

after the click on the OK button.

Open Model ]

hodel Mame: [FERENIE

Location: |I.'.“"~.Di'l TAEcaliynFilesyRiaF 200 00m ew

o 0K

X Cancel

P Help |

If one model was in use, the EcoDynamo Properties File is saved in the model
directory, with the simulation properties (Time specs, Classes and Variables).
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Close Model

The Close menu closes the working model.

The EcoDynamo Properties File, with the simulation properties, is saved in the
model directory.
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Remove Model

The Remove submenu opens a dialog where the user selects one already
created model for deletion.

The corresponding entry in the Model Properties File is removed.

i
tdodel Mame: |
Location: IE SEIT T A\ EobunFilezhaanan
o OK X Cancel P Help
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Defaults Model

The Defaults submenu opens a dialog where the user selects the default
behaviour for each model and the default model on start-up.

The corresponding entries in the Model Properties File are changed.

Defaults x|

bodel Name: [CEERE

¥ Default model on star-up

¥ Automatic Initialisation on star-up

Location: |C:\DiT TY\EcaDvnFiles\RiaF 2071 00mMew

a X Cancel ? Help

For the default model on start-up the background colour of the Location
textbox is changed to smooth yellow.
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Exit
This option exits the EcoDynamo application.

If one model is in use, the corresponding EcoDynamo Properties File is
saved.
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Specs Menu

The Specs Menu is used to define the simulation options for the model run,
like time specs, classes selected, variables to output and sub domain of the
model.

The user can enable/disable the communications to trace the messages
between EcoDynamo and the other applications (behind the EcoDynamo
Protocol) on the communications area.

".* EcoDynamo - RiaFZD 1 00mMNew

Marphalagy. ..

—  Timespecs;,,

T (Classes..,

| Sub Domain..

| Enable Communications

Morphology... - check morphology values

Time specs... - define time specs for simulation and output register.
Classes... - select Classes for simulation and Variables for output.
Sub Domain... - select domain for simulation.

Enable / Disable Communications Area - enable / disable the
communications area.

January 2005



EcoDynamo — Quick Reference 13

Morphology

This dialog shows the model's general morphology - name, grid size, number
of lines vs. number of columns.

Morphology B ﬁl

| El:uunl:lan'esl Tal:uSheetSI

A

E cozyztemn name: |F|iaF2D1 00 e

Grid zize: |1 32540

todel dimensions |282 w470

[rid type I

The information of this panel is filled only after the model initialisation.

The panels "Boundaries" and "TabSheet3" are not used in this version of
EcoDynamo.

The field "Grid type" is not used in this version of EcoDynamo.
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Time specs

The Time Specs submenu opens a dialog where the user defines the time
specifications for simulation and output in different tabs.

The Simulation tab selects the simulation time step and length:

x

§ Simulation | Integratinni DutputHegisterI

— Unitg
% zeconds
Tirne: Step |5 ' minutes
 haurs
{ dayz
" manths
[~ EcowWinreference time T pears
Lenigth of simulation Run mode —
Start Tirne |15.|:|-|.2|:||:|4 0000 % Momal
Firish Time  |30.01-2004 0000 " Cycle
‘f ok x LCancel ? Help

If the checkbox "EcoWin reference time" is selected the time for each time
step is based on the Ecowin® reference time.

The "Run mode" option is not yet implemented.

The Output Register tab select the output register frequency and length:
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x

Simulaiinnl Integration  Dutput Fegister |

Qutput Frequency Eveny:

—

— Units
zeconds
minutes
hours
days

CECRL N Y

months
" years

Dutput Start Tire |‘I 5-01-2004 00:00

Butput Finish Time |3|:|.|:|1 2004 0000

' OK

? Help ‘

X Cancel

The Integration tab is:

x

Simulation  Integration | Cutput Fiegiste:l

— Time |ntearation

O Blngesttta 2

& R lngestlta 4

Only "Euler" integration mode is implemented in this version.
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Classes

The Classes submenu opens a dialog where the user selects the classes for
simulation and the variables to output results in different tabs.

The Classes definition tab selects the classes for simulation:

Classes and Yariables Definition

Classes definition I W anables output selection I

Available classes

TBiDlimenzionalRiaFormoza
TBiDimensionalTimeSernes

TLight

TRiaF2DMutrients

TRiaF 20 Phytaplanktar

TRiaFormozadirT emperature
TRiaFarmosaFlow

TTide

TwaterT emperatureTwoDimenzionalF oS angs

2>

<4

x Cancel

Selected classes

TTide
TBiDimensionalRiaFormosa
TRiaF 2D M utrients

P Help

The LI button selects classes for simulation (transfers the classes

marked in the "Available classes" list to the "Selected classes" list).

The LI button deselects the classes marked in the "Selected classes"

list.

In the "Variables output selection” tabbed panel the user selects the variables

for output register.
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Variables

From the Classes submenu the user selects the variables for output results.

The tab for variables output selection is:

Classes and Yariables Definition 1 x|

Clazses definition.  Wariables output selection |

Available variables FILE Dutput

Arnrnonia Bow depth

BoundaryMHAconcentration = 2 Salinity
BoundaryMOZcancentration U Flow ;
BoundayMO3concentration L Welocity )
Box depth ‘water density
Calurnz W elocity
DIM ¥ W Flow
—— | Ammonia

[irag coetficient

Dynamic height <<
Lires

LoadColurans

LoadLines GRAPH QOutput
LoadM ame

tMean Box depth
tean Drag coefficient
tean Dpnamic height
tean Salinity

tean L Flow

tean L Welocity <<
tean % Flow

Mean V¥ Welocity

tean W ater denzity

MH4Load

Mitrate

Hitrite: TABLE Output
MOZLoad

MO3Load 33
S alinity

Tidal height

U Flaw =
L Welocity

W Flow

W elocity

“Water density

>

x Cancel ? Help

et 5 3
The button transfers the selected variables in the "Available variables"

area to all output options.

Each > I button copies the variables selected in "Available variables" list

to the related output area.

Each = button removes the variables selected in the corresponding

output area.
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Sub Domain

The Sub domain submenu opens a dialog where the user selects the points
for simulation:

Sub Domain Poinks x|

" All Boxes

+ |iReadfromfie...} |F'|:|nt|:|s_ria.:-:ls

i Boxes |
Enter boxes numbers and/or ranges zeparated by
commaz: For edample 0, 3. 512 The boxes ;
considered will be 0,3 and frorn 5 thu 12,
Adrmizzible values:

Boxes -0 .. [Mumber of Boxez - 1]
"
Columns |

Lines |

Enter lines and columnz numbers anddor ranges

separated by commas. For example 1, 3. 5-12. The

intersection pointz between linez and colurmns will be

the boxes considered. Admizzible values:
Columnz-1 ... Mumber of Columns

Linez-1 ... Humber of Lines

(] Cancel Help

The different exclusive options for points selection are:
"All Boxes" - complete domain.
"Read from file..." - read sub domain points from a file. Button click opens
a dialog enabling the user to browse the file's location. Files must
have the format described in Points File to be considered.

"Boxes" - select only the boxes listed in the textbox.

"Columns" and "Lines" - the boxes selected are the intersection of the line
and column numbers listed in the textboxes.
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Enable / Disable Communications Area

This submenu shows / hides the Communications Area panel.

The selection of this menu when its text is "Enable Communications”, displays
the communications area panel and its text changes to "Disable
Communications".

The selection of this menu when its text is "Disable Communications", hides
the communications area panel and its text changes to "Enable
Communications".
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Output Menu

The Output Menu is used to select the options for register the model output
results.

The user can choose different output devices like file, chart and table.

It is also possible to log the messages exchanged between the different
classes and at different simulation steps.

“17EcoDynamo - RiaF2D100mNew

Model Specs |-O|_|t|:||_|t Execute  Help
| R

Chart...
.STEITUS Table. .,

| Logs...

I Etiis

Output File... - select output filename and register points.
Output Chart... - select output chart register points.
Output Table... - select output table register points.
Output Logs... - select log simulation steps and file type

The selection of the output options can be done in the Output Panel
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Output File

The File submenu selects the filename and the boxes for register the
simulation variables output results in two steps:

Step 1 - Select file name

2]
Saveir | (3 RiaF2D100mNew ~| « @®ckER-

1l @riafzdvariables.xls
_1Run @test.xls

08 |RiaF2Dtide. xls

File: nanme:; I j | Save
Save as hpe: IE:'!':El Files [*.+ls] :I Cancel |

T

The file types can be "xIs", "hdf" or "txt".

The "xlIs" format is obtained with Tab Separated Values and is similar to the
"txt" format.

The "hdf" format follows the HDF specifications - see NCSA http server
(http://hdf.ncsa.uiuc.edul/)
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Step 2 - Select points to reqgister

After entering the filename and click on the "Save" button, one dialog (similar
to Sub Domain) appears for select the register points:

File properties: Boxes 5

= All Boxes

£ | Head from file: | I

"

b

Boxes

Enter boxes numbers anddor ranges separated by
commas. For edample 0, 3. 512 The bores ;
considered will be 0, 3 and frorm: 5 i 12
Admizzible values:

Bowes -0 ... [Mumber of Bozez - 1]

Columns

Lines

Enter lines and columns numbers and/or ranges
zeparated by commas. For example 1, 3, 512 The
interzection points between linez and columns will be
the bowes considered. Admizzible values:

Columnz-1 ... Mumber of Columns
Linez-1 ... Humber of Lines

OF Cancel Help
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Output Chart

The Chart submenu selects the boxes for register the simulation variables
output results in chart format. One dialog (similar to Sub Domain) appears for
select the register points:

Chart properties: Boxes ﬂ

" All Boxes

£ |'Head frar fle:. | |

" Boxes |

Enter boxes numbers anddor ranges separated by
commas; For example 0, 3. 512 The boxes ;
conzidersd will be 0,3 and from: 5 thro T2,
Adrmizzible values:

Boses -0 ... [Numberof Boxes - 1]

Columns ||

Lines |

Enter lines and columns numbers anddor ranges

zeparated by commas. For example 1, 3, 512 The

intersection points between lines and columnz will be

the boxes considered. Admizsible walues:
Columnz-1 .. Humber of Columng

Linez-1 ... Mumber of Lines

(] 4 Cancel Help

To create the output charts, one for each variable, the EcoDynamo launches
the MatLab® application and benefits from all the features that MatLab®
supplies to manipulate the chart images.
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Output Table

The Table submenu selects the boxes for register the simulation variables
output results in table format. One dialog (similar to Sub Domain) appears for
select the register points:

Table properties: Boxes ) ﬂ

+  AllBoxes

£ |'Head frar fle:. | |

" Boxes |

Enter boxes nurmbers andor ranges separated by
commas; For example 0, 3. 512 The boxes ;
conzidersd will be 0,3 and from: 5 thro T2,
Adrmizzible values:

Boses -0 ... [Numberof Boxes - 1]

Columns |

Lines |

Enter lines and columng numbers and/or ranges

zeparated by commas. For example 1, 3, 512 The

intersection points between lines and columnz will be

the boxes considered. Admizsible walues:
Columnz-1 .. Humber of Columng

Linez-1 ... Mumber of Lines

(] 4 Cancel Help

The table output format isn't implemented in this version.
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Output Logs

The Logs submenu presents a dialog to specify the steps where the
messages exchanged between the different classes are logged:

Log Dialog x|

¥ Log option enahbled

Steps 15|

Enter stepz numbers or ranges separated by commas, For esample: 1-5,
10. The stepz T thiu 5 and 10 will be logged.

Log file type. [:L file [+ xmi] -l

1] LCancel Help

The log file format can be specified by the user within "xml", "xIs" and "txt".

The "xIs" format is obtained with Tab Separated Values and is similar to the
"txt" format.

The "xml" format is more elaborated and is used for more sophisticated pos-
processing methods.

The format of the file behind each type is described in Log Files.
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Execute Menu

The Execute Menu controls the simulation runs.

'_ji'__;-f_ EcoDynamo - RiaFZD100mMNew
Model Specs Output | Execute Help

Initialise Ckrl+1 —
: Step kT
Status: Idle
AR e e S N ZEr|+R, I
I Fause CHlHF ——s
—c Stop LS .’
Forezeen Mrof Steps @ - o=
Elapzed time; - - - 0o
Eztimated time left; - - -
5]

Initialise - initialise model for simulation.
Step - run the simulation step by step.
Run - run the simulation.

Pause - pause the simulation.

Stop - stop / end the simulation.

The control of the simulation runs can be done in the Simulation Panel
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Help Menu

The Help Menu presents the contents of the manual and the about screen.

"‘ EcoDynamo - RiaFZD 1 00mMNew
Model Specs Cutput  Execute | Help

Conkenks i
Irdex
Zommands

Status: Idle

| Frotedures

Keybimard

search for HelpEm ..,
Tatarial

Haw o se Help
About. .

Elapzed time ; -~ -

Eztimated tirme left ;- -

Contents - presents this help manual.
Commands - presents the main window commands

About... - presents the application's authors, version and rights
information.
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About

The About Menu presents the application’s authors, version and rights:

EcoDynamo - Ecological Dynamics Model il

Coupled physical biogeochemical modeling
EcoCiynama Yersion 1.0
Copyright ® Pedo I:_Ji.:arte:and Sntonio F'e'néira,: 2003-2005
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Simulation Panel

The Simulation Panel presents the simulation state and enables the control of
the simulation runs. This panel synthesizes the Execute Menu.

'f_* EcoDynamo - RiaFZ2D100mMNew

Model Specs Qukput  Execute Help

Status: Idle
I
| Jiee
Step: - - B
Foreseen Mrof Steps - -
Elapzed ime ; - - - 0o
Estimated time [eft; - - -
o

The buttons have the general symbols used in hi-fi control panels:

= 1 Step button - run one step of the simulation.

—— 1 Run button - execute the simulation until stopped or paused.

_—" I Pause button - exchange between pause and run mode.

Stop button - stops the simulation run.

The labels has the following meaning:
"Status" - simulation status (Idle, Running, Paused, Stopped).
"Step" - simulation step number.
"Foreseen Nr of Steps" - expected number of steps for all simulation.
"Elapsed time" - simulation time from the beginning.

"Estimated time left" - presents the expected time for simulation end.
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Output Panel

The Output Panel presents the outputs selected for the simulation run and
enables the control of the output type.

Save Output

¥ File F'ru:uperties...l Brnwse..?i IE:'\DITTY\EanynFiIes\HiaF2D1DDmNew\nutputZHIs _v__!

I~ Oy Mean Yalues

[ Chart Froperties

[ Tahle

The checkboxes enable / disable the corresponding output device (File, Chart
and Table).

Each Pmpﬂl button opens the dialog to select the points for the
corresponding output (see Output File, Output Chart and Output Table).

The Emﬂl button opens the dialog to select the filename of the output file
(see Output File). The filename is printed in the combo box area.

The checkbox "Only Mean Values" enables a special kind of output register
that saves only the mean values (see Mean Values Files). In this case nothing
is done with the filename.

This panel is an extension of the Output Menu.
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Communications Area

The Communications Area panel enables the visualisation of the messages
exchanged between EcoDynamo and other applications.

| | o | ‘ [~ Table  Fropetics.. |

pSGE:

Cend M5G:

| Model initialised

In the area "MSGs:" the messages received and transmitted are displayed
with the prefixes "R: " and "T: ", respectively, followed by the name of the host
and the message.

The user can format messages and send them to other applications. The
messages must follow the EcoDynamo Protocol format and are entered in the
"Send MSG:" area; when the "Enter" key is pressed, the message is sent.

For information on messages format see the EcoDynamo Protocol
documentation.
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Configuration Files

The configuration files are the files used to initialise and run the model for
simulation. Each file has its own significance and utility.

The mandatory files are:
1. Morphology File - describe the morphology of the ecosystem, including
the number of cells, localisation, geometry and boundary types of each
one.

2. Classes File - list all classes that can be used by the simulation.

3. Variables File - list the variables treated by each class and their initial
values.

4. Parameters File - list the parameters used by each class and their
initial, minimum, maximum and increment values.

The next files are not mandatory but can be useful in some ecosystems or
simulations:

5. Loads File - requested when the loads process is active.

6. Points File - list sub domain points.
All these files are saved in text format, with Tab Separated Values, and can
be accessed and modified by any text editor or commercial application (Excel,

Word, Wordpad, Notepad,...).

The name of the first five files must have a common prefix; the suffix
distinguishes the file type — see following pages.

January 2005



EcoDynamo — Quick Reference 33

Morphology File

The morphology filename must terminate with the suffix "Morphology.xIs".

It must have the format showed in the next figure:

A [ 8 [ & | & | E | F [ & [ H | s K [t |

1 |MumberOfCalumng 470

2 |MumberfLines 262

& |humberOfBoxes 132340
|4 |Columnz Lines BoxDepth |BoxLength | Box\idth BoxElevation BoxTyvpe  Mboundary Eboundary Shoundary Whoundary  ModelType
5 | 1 282 5762043 100 100 26285824 1 1] a 2 2
6| 2 282 57 62843 100] 100 2628524 1 1] a 2 a
T 3 282 &7 62843 100 100 2E25524 1 1] a 2 1}
8 | 4 252 57 .B2843 100 100 225524 1 a a 2 1}
9 | 3 252 5762843 100 100 2625824 1 a a 2 a
A0 5} 282 5762843 100 100 26285824 1 o a 2 a
A1 7 282 5762043 100 100 2628524 1 o a 2 1}
12 g 282 57 62843 100! 100 2625524 1 o a 2 1}
13 9 282 57 62843 100 100 2628524 1 i} a 2 1}
14 10 282 57 62843 100] 100 2628524 1 o a 2 a
A5 11 262 o7 52843 100 100 2525524 1 a a 2 1}
16 | 12 252 5762843 100! 100 225824 1 a a 2 a
17| 13 282 5762843 100 100 2628824 1 1] a 2 1}
18 14 282 5762843 100] 100 2628824 1 1] a 2 a
19 | 15 282 5762043 100 100 2628524 1 1] a 2 1}
20| 16 252 57 62843 100! 100 225524 1 1] a 2 1}
21 | 17 252 5T .B2843 100 100 2628524 1 a a 2 1}
| 22 | 18 262 57 52543 100] 100 2525524 1 a a 2 a
(23 19 282 5762843 100 100 26285824 1 1] 1] 2 1}
24 20 282 57 62843 100 100 2E25524 1 o a 2 1}

aE 1 Aonl o7 choan ann ann ' cnoona 4 " n A n

The field names NumberOfColumns, NumberOfLines and NumberOfBoxes are
mandatories and the columns that follow each one of them define the
dimensions of the model grid:

NumberOfColumns - number of cells in the longitude direction
NumberOfRows - number of cells in the latitude direction
NumberOfBoxes - product of the two previous values

After the model initialisation these values are displayed in the dialog of the
Morphology menu.

There must be a headline with the following mandatory labels:

Columns - number of cell column

Lines - number of cell line

BoxDepth - cell depth (meters)

BoxLength - cell length (meters)

BoxWidth - cell width (meters)

BoxElevation - cell elevation of free surface (meters)
BoxType - cell type (1 - border cell, O - inner cell)
Nboundary - cell North boundary type

Eboundary - cell East boundary type

Sboundary - cell South boundary type
Whboundary - cell West boundary type

Boundary types are coded like:

0 - no frontier
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1 - river boundary
2 - sea boundary
4 - solid boundary (earth)

The column with the label ModelType indicates the model type (p.e. 2DH
means two-dimensional horizontal). In this version of EcoDynamo this field is
not used.

The following lines are filled with the values for the corresponding fields.
NOTE: The grid is viewed as a rectangle:

line number increases from North to South (top-down)
column number increases from West to East (left-right).
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Classes File

The classes filename must terminate with the suffix "Classes.xIs".

It must have the format showed in the next figure:

A, | B |
1 |Mumber of Classes 5
2 |Class name otatus
3 |TTide Active
4 |TBiDimensionalRiaFormosa Active
5 |TRiaF20Mutrients Active
B |TRiaF2DFPhytoplankton Active
7 | TLight Active
g8 | TWWaterTemperatureTwallimensionalF arsSango Active
3 |TRigFormaosaAirTemperature Active
10 |TEiDimensionalTimeSeries Active
11 |TRiaFormaosaF low Active
12
13
14

The labels Number of Classes , Class name and Status are mandatory.

The column that follows the label Number of Classes must define the number
of classes that will be used by the model.

The line with labels Class name and Status head those with the classes
names and their initial state of activation. There must be an agree between
the number of classes defined and the number of lines with class names.

The names of the classes are the names of the class objects defined by each
DLL, included with the EcoDynamo code, which implements the simulation of
the different processes.

In this version of EcoDynamo the field Status is not taken into account
because the class activation is done in the Classes menu and activation
changes are saved when the model is closed in the EcoDynamo Properties
File.
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Variables File

The variables filename must terminate with the suffix "Variables.xls".

This file lists all the classes' variables, with their initial values, and each class
imposes its own format for the variables filling.

For further information read the EcoDynamo manual.
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Parameters File

The parameters filename must terminate with the suffix "Parameters.xIs".

This file lists all the classes' parameters and their initial, minimum, maximum
and increment values, and each class imposes its own format for the
parameters filling.

For further information read the EcoDynamo manual.
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Loads File

The loads filename must terminate with the suffix "Loads.xIs".

It must have the format showed in the next figure:

| B [ B[l ¢ | b | E [ F]6[H]
1 |MumberOfLoads [MumberOaysFarLoads Loadlines LoadColurmng [LoadMame Flow  Flow2 Flow3
_2__! 3 365 72 94 ETAR1 0 0 0
IEGE 73 94 ETARZ 0 0 0
e 449 147 ETARZ 0 0 0
=S| 0 0 0
5] o B 0
i 1
Al n n n

The field names NumberOfLoads , NumberOfDaysForLoads , LoadLines ,
LoadColumns and LoadName are mandatories:

NumberOfLoads - The line behind contains the number of load discharges
points.

NumberOfDaysForLoads - The line behind contains the number of days
with load discharges.

LoadLines - The lines behind contain the line numbers of each load
discharge point. The number of lines filled must agree with the
number of loads defined.

LoadColumns - The lines behind contain the column numbers of each
load discharge point. The pair Line x Column defines the cell point.
The number of lines filled must agree with the number of loads
defined.

LoadName - The lines behind contain the names of the load discharges
entities. The number of lines filled must agree with the number of
loads defined.

For each discharge point, one column labelled FlowN must be added to the
file (N is the flow number) with NumberOfDaysForLoads lines, one load value
for each day.

NOTE: The grid is viewed as a rectangle:
line number increases from North to South (top-down)
column number increases from West to East (left-right).
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Points File

The points file should have a format like the one showed in the next figure:

T ) DL S = |

1% ¥ COLUMNA_¥_ LINHA_Y_

2| 222000 -400 131 251
3| 222100  -400 132 251

4 | 222200 -400, 133 251

5 | 221700 -300 128 250
B | 221800  -300 128 250
7| 221900  -300 130 250
8 | 222000 -300) 131 250
9 | 222100 -300 132 250

10| 222200  -300 133 250

11| 222300 -300 134 250
12| 222400 -300, 135 250
13 FTARNN =3nn 13R AN

The field names COLUNA_X_ and LINHA_Y_ are mandatory:

COLUNA X_ - The lines behind contain the column numbers of each
point. The pair Line x Column defines the cell point.

LINHA_Y_ - The lines behind contain the line numbers of each point. The
pair Line x Column defines the cell point.

In the example shown above the values of columns COLUNA_X_ and
LINHA_Y_ were built from X and Y (extracted with the help of one GIS
application).

NOTE: The grid is viewed as a rectangle:
line number increases from North to South (top-down)
column number increases from West to East (left-right).
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Output Files

The output files are the files generated by the EcoDynamo application during
the simulation.

The results can be saved in one General Output File or several Mean Values
Files.

The Log Files save the communications between classes during the
simulation in some specified steps.
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General Output File

The General Output File have, by default, 3 formats: "xIs", "hdf" or "txt".

The "xIs" and "txt" formats are text files saved with tabs separating values.
The "xIs" format is used for Excel application quick view with Tab Separated

Values. The format is:

o E F
1 |Timethours) TimeStep GridColumn| GridLine BoxMumber | DIM
s 1 1 1 aa ] 1]
=i 1 1 2 aa 1 0
4 1 1 3 a8 2 0
5D 1 1 4 a8 3 1]
IEED 1 1 5 35 4 1]
D 1 1 fi 38 ] 1]
EER 1 1 7 35 ] ol
i 1 1 a a5 T 1]
10 1 1 g a5 ] 1]
e 1 1 10/ a8 g 0
JEE 1 1 11 a5 10 0
GRS 1 1 12 el 11 1]
14 1 1 13 a5 12 0
D 1 1 14 35 13 1]
16 1 1 15 a5 14 ol
17 1 1 16 a5 14 1]
18 1 1 17 a8 16 1]
Ik 1 1 18 a8 17 0
20 1 1 18! a8 18 0
R 1 1 20 a5 19 1]
22 1 1 21 35 200 3529125
! 1 1 17 T 71 1 E0Q198

Fhiyto

The header row contains the fields significance. The first five columns are
fixed for all registers: time (in hours), register step, column, line and cell

numbers.

After the fifth column appear the variables in the order selected in Variables

Dialog to file output.

Only the cells selected in the Points File are registered.

The "hdf" format follows the HDF specifications - see NCSA http server
(http://hdf.ncsa.uiuc.edu/). When this option is chosen all the points of the

model domain are saved.
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Mean Values Files

The option to generate only Mean Values Files enables the user to run the
model with a minor time step (normally only the hydrodynamic part of the
model) and save the mean values of flows and velocities in files. To do that
the classes file must include classes with this feature implemented.

The user will use this files to run the model later with a time step greater than
the used in the previous simulation.

The Mean Values Files are formatted as "xIs" files and their names follow a
special order. Each file saves 10 register steps.

The first file to be saved has the name "HydroTimeSeriesValues_0.xIs", the
second "HydroTimeSeriesValues_1.xIs", and so on.

T | N SO = =20 O ==l [ - | G|
1 |Time(seconds) | TimeStep BoxMumber Mean U Flow Mean U Welocity |Mean Y Flow Mean ¥ Velocity
2 48087789y 1 14700 ] 1] a 1]

B YE087789Y 1 14701 1] 0 -0.813602 -0.0020095

W 48087789y 1 14702 0.04518862 000012979 -0.6B975267 -000182016

i 9808778497 1 18167 n i o i

BT 9808778497 1 18168 i i a 1]

T 480877849y 1 1687169 1] 1] a 1]

Mz 4808778497 1 18170 1] 1] a 1]

IESE 98087 r8ay 1 18171 1] ] a 1]
1a | 9808y 7897 1 168172 ] 1] a 1]

11 Y8087 789y 1 15173 1] 1] a 1]

12 YE087 789y 1 18174 ] ] a 1]

13 480877897 1 161745 1] 1] a ]

M 480877897 1 16176 ] 0 -04541567 -000122211

15 9808778497 1 18628 i 1] a n
1R aoneTraaqT 1 1REAT I I n I

The header row contains the fields significance. The first three columns are
fixed for all registers: time (in seconds from January 1, 1970 00:00), register
step and cell number.

After the third column appear the mean variables in the order selected in
Variables Dialog to file output.

Only the cells selected in the Points File are registered.
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Log Files

The log files save the communications between classes during the simulation
in some specified steps (specified in Output Logs). Each step is saved in one
separated file named "LogfileN", where N is the step number. The extension
name reflects the format used.

The "xIs" format is obtained with Tab Separated Values and is similar to the
"txt" format. The header row describes each column field:

STEP - time step

Class_Name - origin class of the communication
Type - method invoked: “Update” or “Inquiry”
Data_Class - destination class of the communication
Variable - variable of destination class
Value - value of the variable
Box_Number - number of cell

The Type "Update" means that class Class_Name will update the variable
Variable in the class Data_Class with the value Value in the cell Box_Number .

The Type "Inquiry" means that class Class_Name asks for the value of the
variable Variable in the class Data_Class in the cell Box_Number . The value is

returned in Value.

[ A | B c D E | E |
_uSTEP Class_Mame Type Data_Class Yariahle YValue Box_MNumber
11123 89| TSangoPhytoplankton Update  TSangoMutrients Ammonia 0 108
11124] 89 TSangoPhytoplankton Update  TSangoResuspendDeposit POM 5.90E-08 108
11125 88 TSangoPhytoplankton Update  TSangoResuspendDeposit | TRM 5.90E-08 108
111268| 89 TSangoPhytoplankton Inquiry  TBiDimensiohalSango3 Box depth 6370641 104
11127 89 TSangoPhytoplankton Ingquiry  TBiDimensionalSango3 Box depth 6370641 104
11128 889 TSangoPhytoplankton Inquiry  TSangoResuspendDeposit  Extinction coefficient Kot 1.36414 109
11124 88 TSangoPhytoplankton Inquiry  TLight PAR surface irradiance 0 104
11130 89 TlLight Inquiry  TSangoResuspendDeposit | Extinction coefficient Kot 1.36414 109
11131 88 TSangoPhytaplankton Inguirg  TLight Sub-surface PAR irradiance 1] 108
11132 83 TSangoFhytoplankton Update  TSangoMutrients Amrnonia n.ooo1o07 108
111133 89 TSangoPhytoplankton Update  TSangoMutrients Amrnonia ] 108
11134 39| TSangoPhytoplankton Update TEangoResuspendDeposit (POM 5 80E-08 109
11135 89| TSangoPhytaplankton Update  TSangoResuspendDeposit ' TPM 5.90E-02 108
14490 (=i R = R S ST B B T [T TOIMirn ameinm A D e D O dend EAN140R 1440

The "xml" format is more elaborated and is used for more sophisticated pos-

processing methods:
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<?xml wersion="1.0" encoding="UTF-57"2>

< LG

<3TEF Number="59™:>

<BREGISTRY>
<ClasS_Name>TWaterTemperatureTquimensiDnalFDrSangD<IClass_NamE>
<TyperInquiry</Type>
<Data_Class>TBiDimensiDnalSangDS<IData_Class}
<Variashler3alinity</Variablex
<Waluer-99</Valuex
<Box_ MNurmber>0</Box MNumber:

</REGISTRY>

<BREGISTRY>
{ClasS_Name}TWaterTemperatureTquimensiDnalFDrSangD{fClass_NamE}
<TyperInquiry</Typex
{Data_class>TBiDimensiDnalSangDS{HData_Class}
<WariashlexBox depth</Variahle:x
“Waluex—-10</Valuex
<Box_ MNurmber>0</Box Number:

</REGISTRY>

<BREGISTRY>
{ClasS_Name}TWaterTemperatureTquimensiDnalFDrSangD{fClass_NamE}
<TyperInquiry</Typex

sNMara Claza=TRAiNHdmenadimmna l Sanca < Tiara Claass-

The root of the XML file is the LOG element.

This element is composed by one STEP element, with the time step number,
and multiple REGISTRY elements, each one with 6 elements containing the
information described previously (one registry for each line).
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Properties Files

There are two kinds of properties files:

1. Model Properties File saves the models already created by the
EcoDynamo application.

2. EcoDynamo Properties File saves, in the model directory, the
simulation properties defined in the last usage by EcoDynamo
application.
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Model Properties File

The file "Models.properties” belongs to the EcoDynamo application's directory.

It saves the models used by EcoDynamo application and is created when the
application ends.

Here is an example of model properties file:

DefinedModel=s=2

Model 0O=RiaFZD100wlilew

Path 0=C:\DITTY\EcoDlynFiles' RiaF2D100nHew
Default O=true

lutoInit O=true

Model 1=3ango

Path 1=C:\DITTY\EcoDlynFiles) Sango

Default 1=false

lutoInit 1=false

The first line contains the number of models already created and opened by
EcoDynamo (property name is DefinedModels ).

For each model created 4 properties are included:

Model - name of the model

Path - location of the model directory

Default — “true” if the model is the default model, “false” otherwise
Autolnit — “true” if the model is initialised when opened, “false” otherwise.

Each model property has the suffix _N where N is the order number of the
model in the file.
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EcoDynamo Properties File

Each model created by EcoDynamo application will have a file named
"EcoDynamo.properties” in its directory.

The file is created when the model is closed, and saves the properties of the
simulation.

Here is an example of one EcoDynamo properties file:

PrefixtName=RIAFZD

Type=

PathMName=C:\DITTY  EcoDbynFiles) RiaF2D100nkew
NrZlasseslivailakbhle=8

bvailabhle 0=TTide

bvailable 1=TEilimensionalRiaFormosa
Availakbhle Z=TRigFZDMNutrients
bvailabhle 3=TRiaFZDPhytoplankton
bvailahle 4=TLight

bvailahle S5=TWaterTemperatureTwolimensionalFor3ango
bvailahle g=TRiaFormosabirTemperature
bvailahle 7=TEiDimensionalTime3eries
NrClassesielected=2

Selected 0=TTide

Zelected 1=TEiDimensicnalRiaFormosa
NrWariahleslhvailabhle=16
brailakhleVars 0=Tidal height
bvailshleVars 1=Columns
bvailableVars Z=Lines
bvailableVars 3=0 Flow
AvailableVars 4=V Flow

AvailabhleVars S=Dynamic height
bvailahleVWars 6=3alinity
bvailabhleVWars 7=0U Velocity
bvailahleVars 8=V Velocity
bvailahleWars 9=Water density
bvailahleVWars 10=Drag coefficient
bvrailshleVars 11=FEox depth
bvgilahleVarzs 12=Mean U Flow
bvrgilsbhleVarzs 13=Mean V Flow
brailabhleVars 14=Mean T Velocity
bvailabhleVars 15=Mean V Velocity
NrWarisbhlesielectedFileCutput="7
SelectedVarsFilefutput O0=Eox depth
SelectedVarsFilefutput 1=3alinity
SelectedVarsFileoutput Z2=0 Flow
SelectedVarsFiletutput 3=0U Velocity
SelectedVarsFiletutput 4=Water density
SelectedVarsFileOutput 5=V Velocity
SelectedVarsFileoutput 6=V Flow
NevariablezsZelectedraphoutput=0
NevariablezsZelectedTableoutput=0
StartTime=980377 600
FinishTiwme=983383200

Timestep=3

Timelnit=Seconds
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FunMode=Hormal
Integration=Euler
output3tartTinme=950537 7600
outputFinishTime=933383200
outputFrequency=300
outputTimelUnit=Minutes

The properties saved in the file are:

PrefixName - prefix that heads each mandatory file

Type - not used in this version of EcoDynamo

PathName - location of the model directory

NrClassesAvailable - number of classes available in classes file

Available_N - list of available classes [N is the class order number]

NrClassesSelected - number of classes selected [Classes dialog]

Selected_N - list of selected classes [N is the class order number]

NrVariablesAvailable - number of variables available from classes
selected

Availablevars_ N - list of available variables [N is the variable order
number]

NrVariablesSelectedFileOutput - number of variables selected for file
output [Variables dialog]

SelectedVarsFileOutput_N - list of selected variables to file output [N is the
variable order number]

NrVariablesSelectedGraphOutput - number of variables selected for graph
output [Variables dialog]

SelectedVarsGraphOutput_N - list of selected variables to graph output [N
is the variable order number]

NrVariablesSelectedTableOutput - number of variables selected for table
output [Variables dialog]

SelectedVarsTableOutput_N - list of selected variables to table output [N is
the variable order number]

StartTime - simulation start time (seconds from January 1, 1970 00:00)
[Time specs dialog (Simulation tab)]

FinishTime - simulation finish time (seconds from January 1, 1970 00:00)
[Time specs dialog (Simulation tab)]

TimeStep - simulation time step (in seconds) [Time specs dialog
(Simulation tab)]

TimeUnit - simulation time step unit [Time specs dialog (Simulation tab)]

RunMode - simulation run mode [Time specs dialog (Simulation tab)]

Integration - simulation time integration [Time specs dialog (Integration
tab)]

OutputStartTime - output register start time (seconds from January 1,
1970 00:00) [Time specs dialog (Output Register tab)]

OutputFinishTime - output register finish time (seconds from January 1,
1970 00:00) [Time specs dialog Output Register tab)]

OutputFrequency - output frequency time (in seconds) [Time specs dialog
(Output Register tab)]

OutputTimeUnit - output frequency time unit [Time specs dialog (Output
Register tab)]
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