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O Que é um Modelo?

« Wikipedia: Um modelo € um padrao, um plano, uma
representacao ou descricao feita para demonstrar o
funcionamento de um objeto, um sistema, ou conceito

* Modelos de simulacao sao representacoes relativamente simples
do mundo real a nossa volta.

« Do latim: modulus — uma pequena proporcao ou reducao de um
padrao



MODELAGEM / MODELOS

« Um modelo € umarepresentacado simples de um processo ou fenémeno
mais complexo;

« Parainterpretar dados precisamos sempre de algum tipo de
modelo, implicito ou explicito;

 Modelos variam quanto a
1. Escala
2. Complexidade
3. Tipo (...)

« Um modelo permite entender e prever fendmenos, analisar
sensibilidades, indicar necessidades de pesquisa e
experimentacao, ...




“Everything should be made as simple as possible,

but not simpler”
Albert Einsteln

Qualquer modelo do sistema agricola ou ecologico
requer conhecimento sobre seu funcionamento, bem

como as condicoes Iniclals e de contorno.




Tipos de Modelos

— Modelos Empiricos

« Modelos descritivos consistem em uma ou mais equacoes, e
normalmente estdo associados a caracteristicas locais, com
dificuldade para sua extrapolacao.
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Tipos de Modelos

— Modelos Empiricos
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Tipos de Modelos

— Modelos Mecanisticos

Sistemas vivos sao

compostos por
subsistemas e
componentes e cada
deles interage entre
simultaneamente de
forma nao-linear e
cadtica, por natureza.

Por causa dessa
complexidade, métodos
classicos (matematicos-
estatisticos) tém se
mostrado inadequados
guando aplicado para
sistemas vivos (Jones &
Lyuten, 1998).
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Tipos de Modelos

— Modelos Mecanisticos

« Consiste numa descricao guantitativa dos mecanismos
e processos que causam as respostas da planta ao

ambiente.
modelled real
. phenomenon phenomenon
Para criar e desenvolver um modelo
describe

explanatorio, seus mecanismos sao analisados | gimulate

e seus processos guantificados analyze
separadamente. Por isso, normalmente,
modelos mecanisticos tém maddulos especificos
para fotossintese, expansao da area foliar,
desenvolvimento radicular, etc.

(process - 7 process)
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process

bullding process /

Modelo Sistema real

"‘PROCESS BASED

CROP MODELS”



Tipo de Modelos

° Empl'ricos vS. Mecanisticos (em sistemas bioldgicos)

Plant Modelagem Empirica ~ Variaveis da
ara ~ Planta inteira
A
Reducao Sintese de
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Modelagem Mecanistica .~
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Orgdos g TR,
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“Crop modeling is hard science” Thornley & Johnson (1990)
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What 1s DSSAT?

Decision Support System for Agrotechnology Transfer (DSSAT) is a software application
program that comprises crop simulation models for over 42 crops (as of v4.6). DSSAT is
supported by data base management programs for soil, weather, and crop management and
experimental data, and by utilities and application programs. The crop simulation models in
DSSAT simulate growth, development and yield as a function of the solil-plant-atmosphere
dynamics, and they have been used for many applications ranging from on-farm and precision
management to regional assessments of the impact of climate variability and climate change. It
has been in use for more than 20 years by researchers, educators, consultants, extension
agents, growers, and policy and decision makers in over 100 countries worldwide.




http://dssat.net/

 Download

 Lista de discussao
* Trelnamentos
 Dados

% DSSAT


http://dssat.net/

Model Application
Examples

 Climate change impact assessment
 Irrigation management

* Fertilizer management

« Crop improvement

 Pest and disease management

« Spatial analysis

« Tillage simulation

« Crop rotations



Estrutura do DSSAT




Componentes do

DSSAT
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Interface do DSSAT

on 45.0.0
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AGOWTE SCX JUAZZRD AGROVALL 150948, Fr, 23 Sep 2011
ADPT245 5CX ADGUMP RET2454 CANEQRO FOR S5CT 2012 - 1357 24, \Wed, £ A2c 2012
CSATION SCX EBATIONISC VALDACAD - APARECDA DO TASOADD-. 145524, Men 22 Nwr 2010
CSCOOT01 SEX EXPERMENTO USHA CORURST - ENBRASA CAATC . CA 104344, \ved. 5 Ozt 2010
CSA401.50% EBPO4D15C EXPERMNENT DATASET | - PRADCABA -5 132380, Wed, 24 Ner 2010
CSUNETI1 SCX EBUNITOISC EXPERMENTO COMVAR - CASUPRD 134050, Men, 22 Mar 2810
EBTE0T01 SCX PARAVETRZACAO RETS1S 195444, Thu 3 Now 2011
EBTS0T02 SCX FARAVETREZACAD RETHS 173002, Wed, 29 Jar 2094
ESTE0NR SCX FARAMETRIZACAD RETS1S - Teste Chuplase 63058 Tue, 2 Ai2013
ESTH1503 SOX PARAVETRZACAD RETE1S NCOITE 231522 Tuw, 10 549 2002
22847 50X NALEMINT DATASET POR ABED 2047 . PRACICADA 18:4814, P, 7 Oct 2011
EBATOE01 50X VALDACAD - APARECDA DO TABQADO-RS 119842, Wed, 50ct 2011
ESCLOM.SCX EXPERWENT COLMA - S5 114502, Wea, 5021 2011
ESCOUMS SCX EXPERNENTO USHA CORURPE . ENBRARA CRATC . C 172905, Thu, 26 Ju 2812
EBJADN1 5CX EXPERMENTO BRIX D 7 VAREDADES . CANEGRO 20:9210. Thu, & Feb 2050
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Apresentacao
das ferramentas
 Soll

e Weather

 Genetics
e XBuild



Ferramentas do DSSAT




Iniciando no DSSAT

DSSAT

EDSSAT Version 4.6.1.0

Localize o experimento UFGA7801.SCX na pasta /Legumes/Soybean do

1) Na aba Legumes,
selecione Soybean—_

2) Depois escolha o
experiment
UFGA7801.SCX

3) Cligue em Run

Experimental Data

Weather Data

i

Seasonal Analysis

Rotational Analysis

Genobvpe Coefficient
Calculatar

ACCessaries
Utilities

Reference

File  Data Model  Documentat =lp
_:] Mew - B p </Run (<]
N

Tools
/’- ¢ Crops

i cereals

W

Faba Bean
¥ Peanut
f Pigeon Pea

Wegekables
Fiber
Forages
Sugar/Energy
Fruit Crops
Warious

CoGaEEe

~ - J Applications

T Seasanal
il Sequence
f Spatial

A J Data

T Soil
- weather
E Genetics
E Econamics
¥ Pests
% Standard Data

% Experiments

d Data

= Qukputs

+ | #  Experiment

LFG .
UFGEATE01, 58,

Descripkion

BRAGE, 1976,EQUIDIST

BRAGE, IRRIGATED & MON-IRRIGATED
BRAGG, IRA*INSECT DAMAGE

IRRIGATION, 1979, THREE WATER LEVELS
IRRIGATION - WILLIAMS

COEB, IRRIGATED, YEG. & REPROD, STRESS
BRAGG, IRRIGATED & NON-IRRIGATED
COEE, IRR & NON-IRR, RKM (IRR & MON-IRR)
ROW SPACING 2 GEOMETRY, COBE, IRRIGATED
CRAWFORD, IRRIG LEFLORE, GREEMWOOD
CRAWFORD, IRRIG LEFLORE, GREEMWOOD
SOYEEAM, MO PEST DAMAGE

BRAGG, DEFOLIATION STUDY

25 UFGATI01.5B%
26 UFGATI0Z,5BR
27 UFGAS101.5B%
28 UFGAS401.5B%
29 UFGASS01.5BX
30 URGASTOL.SEX
31 UPGWSEE01.58X
32 UFGWES01.58%
33 URQUFI01.5ER
34 URQU7I0Z.5ER

OoOoooooOoono

Modified

12:50:09, qua, 1 jul 2015
12:50:08, qua, 1 jul 2015
12:50:08, qua, 1 jul 2015
12:50:07, qua, 1 jul 2015
12:50:06, qua, 1 jul 2015
12:50:06, qua, 1 jul 2015
12:50:05, qua, 1 jul 2015
12:50005, qua, 1 jul 2015
12:50:04, qua, 1 jul 2015
1250003, qua, 1 jul 2015
12:50:02, qua, 1 jul 2015
12:50:02, qua, 1 jul 2015
12:50:01, qua, 1 jul 2015
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%| [ 1] 73 IRRIG, light rate,freg
%| [ 2] 78 RAINFED BRAGG

*EXP.DETATLS: UFCATES012E BRACG, IRRIGATED & NON-IRRICATED

*GCENERAL
EPEOPLE
EOOTE,K.J. JONES,J.W. HAMMOND  L.C.
GADDRESE
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Inicilando no DSSAT

e —————l

DSSATy46 Simulation

" Moded | Analysis

| soybean . m

Mo | Treatment Expetiment

75 IRRIG, light rate,freq UFGATE01.56
76 RAINFED BRAGES UFGA7E0L, 56

Selecione os dois

() S

-
tratamentos -

disponiveis para este . i
experimento e clique |1 s+ ) properties
em Run Model— ceRo____lz

E‘._gml Options.___ v

(% [1]178RR
%] [2]73RA

+EXD.DETAI | [ cancel
*GENERAL
@PEOPLE
EOOTE,K.J. JONES,J.W. HAMMOND,L.C.
EADDRESE




Inicilando no DSSAT

1) Selecione o arquivo
PlantGro.out

2) cligue em Plo

para apresentar
graficamente os
resultados

—

DSSATv46 Simulation

Model | Analysis |

(Fies available MEE

< 5| |PlantGro,cUT) |

F S
£

[ | Evaluate,oUT
[ INFO.CUT

[ Mulch. oUT

[ | OWERNWIEW,CUT
g PlankC.OUT

PR OUT

[] PlarkmBal. olT
[ ] RunList, QUT
[ Soilri,oUT

[ Sairigal. QUT
[ SoiMoBal.oUT
[ Soilorg, QUT
[ SailTermp. oUT
[ Soilwat.ouT

[ | SoilwatBal.oUT -

|| ETPhot,oUT —H

L view

D

@ Refresh

_ﬁ, Yiew Warning Messages

.,-f Select All

7 Unselect all

E| Zancel




Iniciando no DSSAT

Time Series Plot

File

1°.

PlantGro OUT =] Preview File

Variables

2°.

Runs

|

M1 eaf area index(LAID

ed ml/ha){LyYAD)
[0 stem weight (kg [dm]/fha){(SYYAD)
[J Grain weight (kg [dm]fha){G¥WWAD)
ORoot weight (kg [dmlha)(RyWALY
[vegetative weight (stem+lean(kafha)(VwWaD)
O Tops weight (kg [dm}/ha)(CYWWAD)
O Grain number (no/m23(G#AD)
Ol Unit grain weight (mg [dmligrain(GyyYGD)
CHarvest index (grainftop){(HIAD)
CPod weight (kg [dm}/ha)(P¥WAD)
OPod number (no/m2)(P#AD)
Clvater stress - photosynthesis (0-1AWSPD)
Cl'vwater stress - expansiondpartioning/development (0-1)
O Mitrogen stress factor (0-13(NSTD)
O P stress factor for reducing photosynthate (0-13(PST1.
O P stress which affects vegetative growth (0-13(PST24)
O Potassium stress factor (0-1(KSTD)

< >

[CJLeaf number per stem(L#SD) Q

W

M1 7B IRRIG, light rate freq

M2 J78 RAINFED BRAGG

3°.

Clear All

Reload Data

Close { Mext > | )

\_/



Iniciando no DSSAT

Time Series Plot

File |FlantGro. QUT j Preview File
Variables /_\ Runs v
[CJLeaf number per stem(L#SD) ~ _1 /B IRRIG, light rate freg
m] M2 J78 RAINFED BRAGG
< Leaf area index(LAID J/
ed ml/ha){LyYAD)

[0 stem weight (kg [dm]/fha){(SYYAD)

[J Grain weight (kg [dm]fha){G¥WWAD)

ORoot weight (kg [dmlha)(RyWALY

[vegetative weight (stem+lean(kafha)(VwWaD)

O Tops weight (kg [dm}/ha)(CYWWAD)

O Grain number (no/m23(G#AD)

Ol Unit grain weight (mg [dmligrain(GyyYGD)

CHarvest index (grainftop){(HIAD)

CPod weight (kg [dm}/ha)(P¥WAD)

OPod number (no/m2)(P#AD)

Clvater stress - photosynthesis (0-1AWSPD)

Cl'vwater stress - expansiondpartioning/development (0-1)
O Mitrogen stress factor (0-13(NSTD)

O P stress factor for reducing photosynthate (0-13(PST1.
O P stress which affects vegetative growth (0-13(PST24)
O Potassium stress factor (0-1(KSTD) v

€ >
Clear All Reload Data Close { MNext = | ’




Iniciando no DSSAT

Graph
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Export to Excel

Statistic

Print

Export data to
text file

< Back




Iniciando no DSSAT

Model .F'.nal';.-'sis '

* Argquivos de saida: EaE

| ET.oUT

||| Evaluate, OUT

| INFO, QUT

| Mulch. QUT
Q| OVERYIEW.OU]
| PlanbGro, QUT
JIEII'I':N.':'UT
| RunList, QUT

| SailMdi. oUT

| SailMiBal. oUT
| SailMoBal. oUT
| SoilTernp. QUT
| Soilwak, oUT

(| SnilwatBal OOD
|| SolMEalSurm, oUT

Q| Summary, QUT >

|| WARMING, OUT
|| Weather. QUT

N\ N




