What is ECOBAS?

Joachim Ben?z

4th August 2004

*Kassel University, Germany
email: benz@mail.wiz.uni-kassel.de




dx/di=k*x

In contrast to many othesimulationor modelling system&COBAS
main focus is the creation and management of

ECOBAS and EMA. ...

. Complete, Simulation (SIMUL)

Simulation and Data

Home Page
Title Page
>
RN NN
Page 2 of 18
Go Back
Full Screen
Close
Quit

« correct and

« consistent

mathematical formulations of ecological processes.



dx/di=k*x

In contrast to many othesimulationor modelling system&COBAS
main focus is the creation and management of

ECOBAS and EMA. ...

. Complete, Simulation (SIMUL)

Simulation and Data

Home Page
Tite Page
E%OOI?],ZS; Lr;tsgrates the two working stepsdellinganddocumentation RN
Page 2 of 18
Go Back
Full Screen
Close
Qi

« correct and

« consistent

mathematical formulations of ecological processes.



dx/di=k*x

e ;

In contrast to many othesimulationor modelling system&COBAS

main focus is the creation and management of
ECOBAS and EMA. ..
o Comp|ete1 Simulation (SIMUL)
Simulation and Data
. correct and
Home Page
. consistent
Title Page
mathematical formulations of ecological processes.
44 »»
ECOBASIntegrates the two working stepsdellinganddocumentation
into one step. [
Page 2 of 18
) . Go Back
source code is not an ecological model!
Full Screen
Close

Quit



source code is not an ecological model!

... but a technical document, which can be used to execute simulation:

Modelling and. ..



http://zebu.uoregon.edu/~js/glossary/principle_of_falsification.html

source code is not an ecological model!

... but a technical document, which can be used to execute simulations. it

dx/di=k*x

From scientific understandirsgmodel is a hypothesabout (functions, CCOBAS and EMA.

structure and) behaviour of a system. But the core element of a scientifiC simuiation (simuL)

hypothesis is its capability of being proven faléaiification):. Smuiaton and Data

Thus it is necessary that a scientific hypothesis is Home Page
. easy to access, Tile Page
. as easy as possible to understand and « | »

. the requirements above (complete, correct and consistent) are fulfilled. y ,

Page 3 of 18
Go Back
Full Screen
Close
Quit


http://zebu.uoregon.edu/~js/glossary/principle_of_falsification.html

source code is not an ecological model!

... but a technical document, which can be used to execute simulations. el

dx/di=k*x

From scientific understandirsgmodel is a hypothesabout (functions, CCOBAS and EMA.

structure and) behaviour of a system. But the core element of a scientifiC simuiation (simuL)

hypothesis is its capability of being proven faléaiification):. Smuiaton and Data

Thus it is necessary that a scientific hypothesis is Home Page
. easy to access, Tile Page
. as easy as possible to understand and « | »

. the requirements above (complete, correct and consistent) are fulfilled. y ,

Page 3 of 18

An ecological model is more than a
mathematical model!
Full Screen

~ 1For example, the hypothesis that “atoms move because they are pushed by small, Close
invisible, immaterial demons” is pseudo-science since the existence of the demons
cannot be proven false (i.e. cannot be tested at all).

[source:http://zebu.uoregon.edu/~js/glossary/principle_of_falsification.html ] Quit



http://zebu.uoregon.edu/~js/glossary/principle_of_falsification.html

An ecological model is more than a mathematical
model! T

Modelling and. ..

ECOBAS and EMA. ..
Simulation (SIMUL)

dx/di=k*x

... because we need not only

. the declaration of variables, Simulation and Data
. the equations and the Home Page
« the definition of values. =
itle Page
(this is only sufficient for a mathematical model) « "

< >
Page 4 of 18
Go Back
Full Screen
Close
Quit



.. but also information about
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practical situations are often like this:

x=a*b
X [cm]
plants under humide cond.

found = r_by_name(0, "name_table",tmp);
for (j = 0; j < found; j++) {

> x1 = t(j) —zlower

}
zupper =x1 — 3.5

or

x=a*b
X [m”2]

birds

in the blue sky
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an improvement of this situation can be achieved

x=a*b
X [cm]
plants under humide cond.

enters all
information

Oh, I see, now I understand
x=a*b
X [cm]

plants under humide cond.

complete

documents, ECO BAS

which are *

Oh, I see, now I understand
x=a*b easy to read

X [cm]
plants under humide cond.

source—code generated
by the system

found = r_by_name(0, "name_table" tmp);
for (j = 0; j < found; j++) {

Xl = t(j) —zlower
}

zupper =xI - 3.5
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ECOBAS consists of

. a database (ECOBAS_ TWIXT) and Modelling and....
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the main tasks of EMA are:
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I #8 ll ECOBAS modelling assistant SIE S : - P
Main  Document (DB) Export/import CheckifAnalyze Queries UserTools Help
Presentation | Tree-options Retresh || || Document Eat msert Tools mna www  [l[El[ /@[ =/[]| Simulation
i | modelling assis!
Text processing e o | A Modelling and. .
I T r ] ECOBASandEMA... |
. B = ECOBAS and EMA. ..
- TeX (postscript,pdf) £ﬂim S ' - SIMUL
(Z3 CONTERT o .

—HTML S Simulation (SIMUL)

Simulation and Data
Export/Import Home Page
Exchange -
e
- ECOBAS XML | Title Page
—saL ¥ .y | = :

DE: eramples DEpath: fecad backup complete
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To specify models or sub-

models (modules) 10 dif-

ferent document types in 3
main groups (Models, MATH-

modules, Context and Refer-
ences) are defined in ECOBAS

All documents are stored in

ECOBAS model database. The
user can navigate in the content
of the database using the tree
view in the left frame of EMA.

amore detailed information about modularization in
ECOBAS can be found inModularization of ecological
models

Main

Document (DB)

Export/import  Simulate

Tree-

Options  Refresh |

Doc

ECOBAS modelling assistant

Ié—% MODELS

Wl
test_0 (spec) AGGREGATE
test_1 (spec) AGGREGATE
test_2 (spec) AGGREGATE
= @ westlake 0 (spec) AGGREGATE
= algzeall_0 (spec)
Algae total_0 (spec)
dynamic algae Bacillariophyta_(
dynamic algae Chlorophyta_00
dynamic algae Cryptophyta_0
dynamic algae Cyanophyta 0
— dynamic zooplankton_0 {spec)
— phosphorus_0 {spec
= physical properties_0 (spec)

B[] MATH-MODULES
= COMTERT
DOMAINS

REFEREMCES

LITERATURE
FERSOMNS

V& [

I =

M

=]

atabasze:

Wes |DBpath: fecobhbenz/_ecobasidb

| backup comg
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I} Export{lmport Simulate Checkffinalyze Queries UserTools Help [l ;

|Ducument Edit Tools Find WYY @@@@E |

To create or modify d
ECOBAS modules the ¥

Modelling and....
Il g ht fl'am e Of E MA dyniamic: algae 0 (mathmodule) Simulation (SIMUL)
can be used. This is an ROUND: PA = PA_O T
easy-to-use and com- BOUND: 84 =540
fortable XML-Editor. 5 ~ EQUATION_BLOCK: 1, dynanics o algae bionass Home Page
The underlying for- & GBI ot [vorsore

mat of all documents is = socev(BA, T, 13=BA* ( GROW-RES—5 TNK—C/ ) — Title Page
ECOBAS_XML= by

- == || L w ]

AE(Q: SINK = Kset/D

3see: Document Type Definition of AEQ: RES = RO%exp¢ TCOEF*T)

ECOBAS_XML http://eco.wiz. AEQ: GROW = U_max*EL¥ET¥EP p >
uni-kassel.de/ecobas/new_db/ AFQ: ET = T/TO;,EXPO_T/TOP)
mif.dtd. xt AEQ: EP = PS/(DPs+PS) IF PS-0.0 /

) | = “ Page 11 of 18
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the following mathematical concepts (types of equations) can be used in
ECOBAS:
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So far we have dealt with ecological base-processes and how they can  [aeid

be entered into ECOBAS as generic modules. Meaningful ecological _

models or sub-models generally require that we connect several bas
process modules to form more comprehensive systems. To enter or mod-simuiation (simut)

ify this structural informationthe toolECOBAS Graphical Model Ed- S
itor (GME), is applied. GME s started from the main menu of EMA and Home Page

modules can be copied from the tree-view onto the GME canvas.
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Comprehensive checks are done to proof if a certain connection between

two modules is valid or not.

0O

File Edit View Action Options Debug

ECOBAS Graphical Model Editor (GME)

W connectioncheckresut [P
Cluse|
Cunnectiun analysis: j;
from: {algaeall 0} {BA 1}
to : {phosphorus_0} {LPD}
# INFO: Go backward from {olgoeall 0} {BA_ 1}
o {dynomic algoe Cyonophyta_0} {BA}
# INFO: {phosphorus_0} {LPD} has 1 sinks
Connection analysis:
from: {dynamic algoe Cyonophyta 0} {Ba}
to : {phosphorus_0} {LPD}
— check of units of time - =
—————— end of check of units of time —
HERROR: unequal prefactors at assign
g/ (mxmen) = gf (mxnsnxs)
| Prefactor of left hand side: 1.000000
Prefactor of right hand side: 0.000012
| | source | sink | stotus
| | I I |
[ unit of time [ d [ d [ consistent
| range of time | D:365 | = | unchecked
[ unmit [ g/{mxnxn) | g/ (mxmin*s) [ inconsistent
| method | - | - | unchecked
| Input—output | output | Input | consistent
| dimension | SCALAR | SCALAR | consistent
| variable types | float | floot | consistent
| scale | metric | metric | consistent
[ Domain{—> indomain) | Cyonophytal - [ unchecked, see{9) | il
| (outdomoin —)Domain| - | Hest Lake | unchecked, see(10)
[ range [ o: [H [ consistent, see(11)]
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Finally the main aim of modelling isimulationandanalysis of systems
behaviour For this task ECOBAS providéSCOBAS SIMUL (simula- Vodeling and. .

tion syste m) ECOBAS and EMA. ..

Simulation and Data

—— models —— —— methods —- —- data —— e R

Setup, modify and simulation
manage models and parameter estimation
modules sensitivity analysis Title Page
EMA/GME SIMUL
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Not only simulation can be done with SIMUL. Also functions are imple-
mented to dgarameter analysigparameter estimatiomndsensitivity

analysis

O ECOBAS_SIMUL {version 0.0.3) - der voll krasse Simulator fiir Skologen, der nix her macht = E
Main  Set Value Execute Select Mode Show Result Remote processing Help |
Models: Outputs: selected Outputs (y) reset |
left select, middle recompile, right delete select y with left botton, x with middle (desslect with eft button click)
select with double click export right, info with shift-right button -
- J#biomass_0:B;[kg/Mhal;
streaml IS [1#hiomass_0:k_1;[1]; X =
siream? 2#soil-plant-flow_D:fert;[kg/a];
stream3 -—---QUTPUTS:
streamd 3#biomass | |
sireams d¢hiomass_|
streamb a#biomass_|
stream7 Gxhiomass_|
siream8 F#biomass_0:R_I;[kgf(ha*d)];
strubed B#soil-plant-flow_0:H_org;[kgmal; 7
th ictionvelocityd 9xsoil-plant-flow_0:H_min; [ky/ha)
transpirationrate0 10:#soil-plant-flow_0:f_1;[kgf{ha*d)]; selected Outputs (x)
zooh0 J =
Figure No. 1
zooplanktond B -
A File Edit View Inzet Tools Window Help

GHUPLOT: log-scale: x-axis: «- yes % no

y-axis: - yes * o

[ E Y Y YA -

(—add ommlot comwmands- L
O ECOBAS_SIMUL: Parameter analysis of soilplantsystem0 A s0il_plant_system_0, database. /ecoBihenz/_ecobas/dbivorlesung, Tue Aug 3 08:17:24 CEST 2004
Main  Execute Remote processing Help |
1. constant:
Constants of sollplantsystem0: i
select with double click .00
1. constant left, 2. constant middle button upper value: 0.011 0.025
0.16#hiomass_0:c_1;[unitless]; lower value: |0.003 E
0.01#biomass_0:k_1;[1/4d]; 2. constant: g
l].[ll]Z#_hlomass_l]:k_Z;[unltless]: stepsize: [0.02 o
0.05#biomass_0:k_3:[14d]; b
1.0#soil-plant-flow_D: RRHCIgaled] 5 e
0.2#s0il-plant-flow lovrer value: 0.9 -
0.2#soil-plant-flow_0: R S |
7 time domain (onorr) | "
Selection: constant: biomass_D:k_1;[1/d];
constant?: soil-plant-flow_0:fert;[kg/hal;
time domain: off
hinmass k<Ml nnna na PR S
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In many cases we have to provide data (e.g. input time series). In it
particular if we want to do parameter estimation, verification or

validation for certain boundary conditions, we have to provide time Modelling and. .
series of measured data. Also it is advantageous to store the results of ecosasanaewa. ..
simulations for analysis and presentation, which we will do later. Simulation (SIMUL)
Therefore ECOBAS provides a subsystem for data management.
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! EMA/GME SIMUL ECOBAS |

! datamanagement |

: system |

U I

U I

! I

documentation

ECOBAS-

ECOBAS_TWIXT|

of data

‘data-’

model-

database database
exchange

of models simul_lib

— math. formulation of
ecological processes

library of
methods

— structural information



ECOBAS data management systers still under development and in
an experimental state yet.

[B]  EcOBAS_Data Editor (v0.1) —experimental - JERmfFR
bain Help Modelling and. . .
Edit simulated:Algen Gesamt:0 Variable: Blaualgen_1=PHYT:EMMO:unknown:0 R
L&' simulated: Algen Gesamt:0 ECOBAS and EMA. ..
Variable: _1=PHYT:EMMO 0 . .
‘ selection: | selacted series for export/statis Repetition: 1 Simulation (SIMUL)
AL reset | export I stal start time: 2004:03:01:19:10:00, time urit: min
- [@] Algen+Gesant 0 (deselect with left bu sigma: |0.0 weight: 10
E E"o‘:la‘QE”_T =PHYT | ) space aggregalion: none — | space scale:
=8 exp%entlalj Ume aggregation: none - | time scale: Home Page
Heverywhereunkn longitude: |0 latitude
- [H] fish_0
AC time [min] {delete=double click) value [kJim~3] sigma. weight
[H] soll_plant_system_0 = :
| [ stream_2 0.000000 (2004:03:01:19:10:00) | 0.600000000000E+01 va] 10 Title Page
- [H] straam_§ 86383333 (2004:03:01 :20:36:23) 048707100351 4E+01 nn T
B} (1 CONTEXT 172.800000 (2004:03:01:22:02:48) | 049415674561 3E+01 | 00| 10
EER alaatt 259.200000 (2004:03:01:23:29:12) 04912631 24374E+01 | 0o 10
345.600000 (2004:03:02:00:5535) | 046364049240 +01 'n"n: 0 <
432.000000 (2004:03:02:02:22:00) 0.455521423020E+01 | 0o 10
510.363333 (2004:03:02:03:46:23) 042675150661 E+01| 00| 0
604.783333 (2004:03:02:05:14:47) | 04795451 36543E+01 | on| T
| £91.183333 (2004:03:02:06:401:11) | 0.477051292302E+07 | 10
4 777.563333 (2004:03:02:08:07:35) 047423551 AAT1E+01 | | T <
| - £64.000000 (2004:03:02:09:34:00) | 0471451 725352E+0 il 10
|Selected database: local@ 950.400000 (2004:03:02:11:00:24) |  0.466665621105E+01) 00| 1.0
1036.500000 (2004:03:02:12:26:48) |  DA4G5335712348E+01 | 00| 0
1123183334 (2004:03:02:13:53:11) | 046520151 0464E=01 | 0o 0 Page 18 of 18
1209.563333 (2004:03:02:15:19:35) |  0AB0462523160E+01 | | 10
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