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MODULO 3
MODELACAO INTEGRADA DE ECOSSISTEMAS

Utilizacdo conjunta da experimentacdo e modelacdo na
monitorizacdo de &gua e nitratos em ecossistemas agricolas

Aplicagéo do modelo
Root Zone Water Quality Model (RzZwWQMm)

Modelagao Integrada de Sistemas: RZWQM

UC Monitorizagdo de Ecossistemas / Eng? do Ambiente - 1° ciclo- 5° semestre

Simula os processos desenvolvidos na zona do solo explorada pelas
raizes das plantas, permitindo por isso simular e avaliar o impacto
ambiental das diferentes préaticas de gestdo em agricultura sobre as
aguas subterraneas.

MRCameira /Dep Engenharia de Biossistemas

b RZWQM2 (1.80.2009) - — .
ﬂ File  Input Ulatic 0 t Window
A0 DRE O wenlE PEledkl &m0 "X
| FIRST TIME USE OF PREVIDUS VERSION SCENARIOS NEEDS
O modelo ROOt | I'INPUT" IMPORT RZ=DAT" AND "RUN/SAVE AS" TO UPGRADE  sirmulation Peiod
Scenario Description Beginni :
:ginning Ending
Zon_e Water [villual_ pesticidas Date Date
Quality Model » 01/JAN71885 |31/DEC/1985
Detailed Descriptive Summary
(RZWQ M) Sprinkler lrigation 1385 - Treatment Number 4 Range of Dates from Datafiles

1711984 (el JIS!NZJ'IBBS

[~ Scenario Status

Daily Meteorology File % [The simulation results
I ;I akronmet are curent
Breakpoint Rainfall File
I.ﬂ akron.bik lteration Modifiers  View
Count State  Output

Snowpack Dynamics File
0 [ inactive | Files
I ;] akron.sno

[™ Delete all RZWAM2 output files at close
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O modelo Root Zone Water Quality Model (RZWQM)

O RZWQM é um modelo conceptual (com uma forte base fisica) e
deterministico.

v

Modelo matematico no qual o estado de
um sistema é definido por causas que se
podem determinar e identificar e descrito
adequadamente sem recorrer a elementos
probabilisticos. O modelo determina os
resultados, exactamente, a partir das
condi¢Bes iniciais, ndo considerando
incertezas.
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Um modelo conceptual € uma descri¢édo de alto
nivel (“abstracta”) do sistema proposto , em
termos de um conjunto integrado de ideias e
conceitos.

Como tal requer um conjunto detalhado de dados e parametros de
entrada.

Modelagéo Integrada de Sistemas: RZWQM
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Alguns dos parametros ndo podem ser faciimente medidos ou
calculados, porque as caracteristicas do sistema real solo-planta-

atmosfera sdo dificeis de definir, sendo necessaria uma calibragédo

para as condicdes particulares a estudar.

MRCameira /Dep Engenharia de Biossistemas

Cabe ao utilizador determinar:

quais os parametros a calibrar e;

o
ar

ey
w

gual a metodologia de calibragéo a aplicar.
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Modelagéo Integrada de Sistemas: RZWQM
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UC Monitorizag&o de Ecossistemas / Eng? do Ambiente - 1° ciclo- 5° semestre

Sub-modelos que constituem o0 RZWQM

infiltrac&o e redistribuicao de agua

O processos fisicos ——  transporte de nitratos

evapotranspiracao

O crescimento das plantas — LA, altura, raizes, biomassa, producao

. Volatilizacao, nitrificacao
O nutrientes — N [ ¢ ¢

Imobilizac&o, desnitrificagdo

sementeira

L. N rega
U préticas de gestéo

fertilizacdo

Modelagao Integrada de Sistemas: RZWQM
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Identificacdo do Projecto de trabalho e do
Cenario de simulacdo

<« Meus Programas » RZWQM2 »

Organize v New folder

< Documents
& Music
] Pictures

e data
Videos

databases

documentation

1= Computer
& Local Disk (C)
& Local Disk (03)
Carreira

projects
startup
Project.rzp

Docéncia
Equipamentos
Investigacdo

Meus Programas.
MyDocuments_variados
MyPrograms

PregramData v 74

File name: Project ~  [RzwQMIB project files (rzp) ~
Cancel |
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1. Ficheiros de dados meteorolégicos

UC Monitorizag&o de Ecossistemas / Eng? do Ambiente - 1° ciclo- 5° semestre

* met

*. brk

com hidrograma de precipitacao

com valores diarios de temperatura maxima, temperatura
minima, humidade relativa, radiacao, velocidade do vento

/ RZWQM? (2:50.1.2013) - [Scenario-> MonEco1]

P File Input Simulation Controls Modifiers Run.. Output Window Help

A0 DH @ @7 welE fElelS| G0 %k K

| FIRST TIME USE OF PREVIOUS VERSION SCENARIOS NEEDS
“INPUT* "IMPORT RZ" DAT" &ND "RUN/SAVE 45" TO UPGRADE

Scenatio Descriplion

[scenaior

Detaded Descriptive Summary

renoso, ega aspersio

Daily Meteasology File

Range of Dates fom Datafles

1717201 :m,...{am 202012

Scenario Status

[=

Breakpoint Rainfall File

Auda2011-12-13(/MET

I=]

Ajuda20111213() BRK

‘ T ion resulls
ate curent

il
o]

lteration  Modiiers  Wiew
Count  State  Dulput
Snowpack Dynamics File -

= o || AU e [ e |
PM
y PM
™ Delete all RZWOM2 output fles ot close M
M

TEO TS, 20T IR EZ1 PM
Feb 18, 2013 04:06:45 PM
Sep 02,2010 0111316 PM

T TRECFIST
@ LNEC_TL_ST
@ Mew Scenaiio

TED T, 2013 TRTE 2T i
Feb 18, 2013 04:06:45FM
Dec 06 2012 033455 PM

Scenario Description
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a de Biossistemas

MRCameira /Dep Engent

. HydruslD
. loggerNet3 31
4 |, RZWQMm2

bin
data
databases
documentation
projects
startup

UC Monitorizagdo de Ecossistemas / Eng? do Ambiente - 1° ciclo- 5° semestre

4 |, RZWQM2-Project_aula ME
bin
data
databases
documentation
- projects
. Analysis
v &
<

9

New Scenario

Over-Fit Run

Post_Pest_Final
startup

8/26
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2. Dominio de simulagéo Parametrizacdo do modelo

T

< Fisico: Dominio 1D, ETa P R ) )
limitado  superiormente H_ _ﬂ_ _ﬂ _ _t [Fronteira superior

pelo copado e
inferiormente pela
profundidade radical
maxima
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< Temporal: Periodo de
tempo com inicio um dia
antes da sementeira,
terminando um dia apos a

Q/2)

=

o .

2 colheita

ox —

z !
g Balanco de agua: 3

e P+R-ETa-D=A60.AZ, o

g NO;-N s

£ Balanco de azoto: D

E3l F +O. - Abs-Lix -0, =A(NO, -N).AZ, —-ﬂ—

E Fronteira inferior
=
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[%]
[ . ~
I < Caracterizacdo do local
i
g fionAmbienta =101 %) =
p PR site Description
% FFRE Site Description
£ &Es o | PET | tanews | N3
= o | SolHydaudics |  Sol Physical Propetties
= Sur
o ‘, Identifying Name IMade Monitorizagdo de Ecossistemas
Q ation 1
£ County [V Sate poX  Fed#t i
g
& File Soil series name for your site |fram:carenuso
s
|File - Field Specics -
Area 2 tha)
ics File Hevation 1348 m)
Aspect 0 (degrees)
lottude  [0757 | (ogees) Longtude® % (degrees)
1aM2
200002
Slope (degrees)  Cimate Zone * lz_-tm‘lyr1<1ﬁ1:2-1ﬂ-2ﬂ1:3>2&|)

[ o 1]
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3. Solo )
Textura e densidade aparente

7&‘ RZWQM2 (2.50.1.2012) - [Scenario-> MonEcol]

B File Input Simulation Controls. Modifiers Run.. Output

Aln| D|R@E O[T v|sliE o Elel& lem| x|

| FIRST TIME USE OF PREVIOUS VERSION SCENARIOS NEEDS
IINPUT" "IMPORT RZ* DAT" QLPGRAD

Scenario Description Site Description

Window Help

scenaiiol

MRCameira /Dep Engenharia de Biossistemas

Detailed Descriptive Summal

arenoso, rega aspers3o)

Hydrauic Control
General Information

Set Number of Soil Horizons
Select a row to insert before orto delete.
Venfy all horizon specic data after changing

Daly Meteorology File

-

Breakpoint Rainfall File
-
Snowpack Dynamics File

Insedt Horizon

Delete Horizon

Murierts |
Sol Hydeuics | Soil Physical Properties
Choose Soil From Database

Waming: Choasing a new soil will
ovenwrte many soil properties

[ e il |

Soil Type

1_|loamy sand
2 |sandy loam

|

25 2.650
43 2.650

- Particle Bulk
Horizon : s
e fon | Doy | Dereiy

i Fraction Fraction
Porosity | " gand silt

1.492
1.450

0.437
0.453

0.850
0.650

0.100
0.250
»

™ Delete all RZWOM2 oul

Modelagao Integrada de Sistemas: RZWQM
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Propriedades fisicas do solo

Prof % % %

(cm) | areia | limo | argila

0-30 85 10 5
30-60 65 25 10

Ks
(cm h™)
6.11
2.59

cC | cE
(cm®*cm?)
16.1| 47
26.3 | 85

dap

1.49
1.45
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Qual a designacao da
textura deste solo?

Argilo-
sillosa

siltosa.

Areia (%)

Modelagao Integrada de Sistemas: RZWQM




[ : Proprledades hidrodinamicas:
v | Hotaon Sol Hydrudcs determinam o movimento da

- Method To Estimate Brooks Corey Parameters Only One Method)
| Minimum Inpt ( 173 or 1/10 bar WC along with

| Full BC Parameters ( Liser Input or Estimated. Constrained )

| Ful BC Parameters { User Inpust or Estimated. Not Constrained )

agua e o transporte de
solutos no solo

3
g
2
0
k|
o
8
g | Estmate BC Parameters Using 15 And 1/3 bar Water Content
£ | Estimate BC Parameters Using Their Correlations With 1/3 bar Water Content
f‘é’ Saturated Field
1 ol e
@ (em7hi) Content | Capacity . L
Q 3 AT AT Condutividade hidraulica
& 2 | 14.0000 0.2356  1/3Bar _~
Q i
g 1 10 are.noso
04 argiloso
s
m
hel
€01
6 £
& oie | |€
= Curva de pF 5 gua no <
E solo devida o
* ou de 4 aforgas de
Q - arglloso adsorgio
5 retencdo da L s
B agua no solo franco limoso .
[ | retencéio de 0
° 2 | égua no h (m) -10
] arenoso solo devida * [
(g \ aforgas de 5 solo seco
=) 1 |
g %557 oz 63 04 05 06
3 o
<] 13/26
s
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4. Préticas de Gestdo Agronémica
a) Cultura

0001 CORN (GPSR)
0002 CORN (NEBRASKA VARIETY)
0003 CORN (EASTERN COLORADO [
0004 QORN (OHIO)

0005 CORN (MINNESQTA)

0006 CORN (MISSOURI)

0007 CORN (EASTERN COLORADO |
0008 CORN (IOWA)

0101 SOYBEAN (GPSR)

0102 SOYBEAN (MISSOURI)

0103 SOYBEAN (MINNESOTA)

0104 SOYBEAN (OHIO)

0201 WINTER WHEAT (AKRON)

0
<

]

k7]

‘o

g

o B File Input Simulation Controls  Medifiers Runi. Output  Window Help

> L

g - : = o = [=e o1

o A0 DIQ@| O[T veilE| PlEle|s| || =6 2|

S FFIHST TIME USE e ——

< WeLT TuPORT Mensgement Qoo s

= Scensiio Descid| ¢ = | | gt | Pt | Pesticidon | Tisge |

] scenarinl 2 . =

o Crop 1D'5: <2000 - Genenic
3 Detailed Descip Select Avatatie Cros it have been paametsnzed 7000-7995 - DSSAT CSM
o for RZWQM2. Push Select Arow to select for 8000-8939 - Gk Tut
© atenoso, reg simulation. Reset removes all crops from simulation. 9000-9499 - Qek Pint
= 9500-5935 - Qck Tree:
E - Awailable Crops | r 2
[§)

14

=

!:aakpumt Fainfs

Snnwpack DynJ {l

™ Delete 4l R |

Add Qckturf | Add Qokdree |  Edt DSSATCSM Set Ste Specific
Cmp Pﬂlamdas Paramaess Parameters Parameters Parameters Generic Parameters
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g a) Cultura
3
é Cultura Data C{clo Absorgag N Densidade /-\:Itura LA’I PI:OT radical Espagamento
& (dias) (kg ha™) max (cm) max maxima (cm) (cmxcm)
) . .
Hl  Absbora 21-mai 120 135 90000 50 7 40 100 x 150
5
- Alface 30-mar 0 130 120000 20 5 15 25x30
[=2}
& Alho francés 12-jun 129 160 127000 55 5.5 45 25 % 30
&
g )
el [Beringela 20-mar &0 130 90000 50 6 40 40x 50
‘©
8 Beterraba 10-abr 120 120 90000 30 6 0 25 x40
Sl (Cebola 03-abr 102 120 500000 30 3 35 25 % 30
Cenoura 03-mai 80 150 500000 20 3 30 2530
Couve flor 20-abr 75 160 85000 20 3 20 40 80
%, Couve repolho 26-jul 66 180 88000 30 5 40 40 x 80
g
i Espinafre 07-mar  7° 90 350000 25 6 20 45x30
o] Y
§ Feijdo verde 23-abr 0 80 130000 90 5 40 120 x 50
R
. Nabo 25-jun 59 120 160000 30 3 30 25 % 20
[} .
g Pepino 01-mai 90 90 100000 30 4 25 100 x 100
Q .
£ Pimento 18-abr 60 140 100000 40 5 30 40x50
%
[}
2 15/26
=
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Caracteristicas da cultura

B RZWQM2 (2.50.1.2012) - [Scenario-> MonEcol]

B File Input Simulation Controls Modifiers Run... Output ~Window Help

Al DRE O tlelE OEel& Clem (=] e

MRCameira /Dep Engenharia de Biossistemas

| FIRST TIME USE @ B E
RO oA | Mensgemen:Opsions ]| T
Scw Crop W@l Crop Planting | Manure | imigation | Ferilzation | Pesticides | Tilage |
scenatio’ "
Edit QckPInt Paramete: e % § |5
Detaied Descript Tt kPNt P TS o ———— - .- e -
080, tog Add Plant QUICK PLANT PARAMETERS Save
4 Select plants from the database, enter your own values,
Delete Plant and save to wiite the qekpint dat input file. Cancel
Daily Metecrology
I_."J Total ‘Winter
= Length of | ¢ oasonal | Max Crop | Max Leaf | S¥®T | c:M Ratio| Domant
Breskpoint Rainfa Plant Name Sealur? Nitrogen | Height Area Harvest | of Stover | Recovery
E— I ) Uptake (cm) Index (ka/ha) Material Date
25] | [kgsha) 2 lidate)
% Snowpack Dynarf 1 _|9008 Cabbage > |83 180.00 35.00 3.00 0.00 0.00 0.00]
2 7= 2 |9061 Pumpkin >|110 230.00 50.00 7.00 0.00 25.00 1.00}
E 3 |9072 Salad crops ~|70 80.00 30.00 1.00 0.00 25.00 1.00;
I 4 _|9016 Chicory - |70 80.00 30.00 1.00 0.00 25.00 1.00]
i [~ Delete all A2} 7] i
=
[}
@
(2]
9
=}
&
=}
S
=)
)
=
o
bS]
S
e 0K Cancel Help
=]
<}
>
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Informacdes relativas & sementeira

B8 RZWQM2 (2.50.1.2012) - [Seenario-> MonEcol] ad [

1% File Input: Simulation Controls Modifiers Run.. Output Windos
Ale| DEE 0T elE fElels s

| FIRST TIME USE - _— -
NPUT" IMPORT | Management Options A —

| M2|7%|

sce?ﬂ“?f Crop Selection  Crop Planting | Manure | Imgation | Fertiization | Pesticides | Titage |
SCENANO

] Please enter data for each planting operation in a separate row of the
Detailed Descripty following spread sheet. Crops can be planted in any order.

arenaso, reg o =
e Curent Row
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= Planting Row Planting Emergence
Reference Cro Date of Planting| o | Spaci Depth |Method of iy after
Daiylj_ghielwolc " (dd/MON/yyyy) l“seedsfyhel I:nm]ng| [cﬁ] Flariting (nla:limll
] 1 [9008 Cabbage -] 13FEB-2012 103734 70 3 Seed ~| 99
Bieskport Rainfdll |5 19061 Pumpkin 21-MAY-2012 8696 80 3 Seed -99
v | 3 [9072 Salad crops 12-SEP-2012 150000 20 1 Seed -99
|4 _|3016 Chicory 22-NOV-2012 150000 20 1 Seed -99
Snowpack Dynar | 5
>, L6
L
8
™ Delete all R2{ || T

Modelagao Integrada de Sistemas: RZWQM
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= Verificacdo da data de sementeira e da colheita da cultura

= Verificacdo da leitura correcta das caracteristicas da cultura
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File Input Simulation Controls _Modiiers Run Scenano  Output Window  Help </ Eng" do Ambiente - 1° ciclo- 5° semestre

A6 D|RE| BT v|olE #Elels e kx| 2R

B Project-> JARZWQM\RZWQM2-Project MonEc [ o || 6 B ruant st o e =

PLANT HEIOHT (€A
R e
B Scenario-> MonEco_A £

! FIRST TIME USE OF PREVIOUS VERSION SCENARIOS e /
“INPUT" "IMPORT RZ" DAT" AND "RUN/SAVE AS" T GRADE  _ simulation Peri
Scenario Description - = |
Parte horticola - hortas da CML = 3. ‘
AutoPlot Selection |
= |

Detailed Descriptive Summary
Check all RZWQM2 plot files to be 3
“You will get a seperate window for i |

within that fle. || . / |

] avgbin.pit

Daily Meteorology File:
- Ajudd

Breakpoint Rainfall Fils
¥, Ajudd|

[ plantZ pit
| plant3.plt

Snowpack Dynamics File
B oerTH OF ROOTS (CM) =
w CL20110026. 402

S (118300 431 B0

= —| ==

Modelagao Integrada de Sistemd :
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[%] ~ ~ .
8 b) Rega: dotacbes e frequéncia
Q
2
0
[0
o
o
iE 2 ——
g 37 Management Options
° i
S 11“. Crop Selection | Crop Planting | Imgation jzation | Pesticides | Tilage |
% 2 Schedule imigation Events Overall Summary of irigation Events T — B
8 k- s Latest Event:  [25/NOV/2012 Seasonal fppication: 33367 cm
E
£ ol -Use? Specfic Dates
8 Eadlest Evert: [04/MAR/2012 Accumulsted
14 V¥ Speciic Dates Nurmber of Everts: [61 Specfic  [33367cm
= intd) Latest Evert: [25/NOV/2012 Amourts
Fixed Intervals
: dm Accumulated
nalll | Fxed interval Number of Everts: LN nterval =
Latest Event: Amounts
s Root Zone Depletion
g al — Eadiset Eveik: Accumulated e
" Root Zone Dep Number of Rules: Maximum cm
N .
04 Latest Event: Applications
"
g ET Defict
o Eariest Event:
1%}
2 c
% ET Defict Number of Rules: e
=l
©
g
g ok |
°
ug
T
©
)
g
o
s
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Construcéo do cenéarios de rega original

Calcular rega com base na ETp;

Afectar a rega calculada em 1 pela eficiencia do sistema de rega
(80 %) (cenario original);
Verificar valores acumulados de ETp e ETa;

vap 7 x|

i
¥
£
£
2
£
g

POTENTIAL EVEOTRANSP. (€M)
it il

(3w zums

| SCENAFI) 2> ankc conaiol

S |

Determinacéo das
dotacdes de rega para
frequéncia semanal, com
base na
evapotranspiracao
potencial estimada pelo
modelo numa primeira
simulagédo, apds
parametrizacao.

21/26
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Ab ri r f|Ch ei ro de UC Monitorizagdo de Ecossistemas / Eng? do Ambiente - 1° ciclo- 5° semestre
saida “Daily.plt” no
excel

Dia ETP (cm)

do ano didria__semanal

140 0.39

141 0.35 . ~

w 037 Introduzir data de rega/dotacgéo

143 037 7 -

144 0.46 4 irrigation Management - - &

145 029 i

146 015 238 Specific Dates. | Fxed Intervals | Root Zone Depletion | ET Defict |

147 0.34

148 0.30 1

149 0.32

150 0.22 NOTE: Define up to 10 imgation events to occur on specfic dates for each row in the table below.

151 0.34

152 0.44 Al insedt Row

153 049 | 24 — —

154 0.43 Applicatio

Plant Identification Type n Rate Total Date Amount

155 0.35 fem/hi) Seasonal [cm)

156 0.28 b | z

157 019 1 IBIII]B Cabbage _ ~ ||Sprinkle ~ | 2.00 0.00 04-MAR-2012 5.47

8 2 _|9008 Cabbage Sprinkler 2.00 0.00 08-APR-2012 5.47
158 0.29 3 |9061 Pumpkin Sprinkler | 2.00 0.00  21-MAY-2012  5.47
159 0.28 4 |9061 Pumpkin Sprinkler 2.00 0.00 25-JUN-2012 5.47
. .

160 0.18 2.00 5 |9061 Pumpkin Sprinkler 2.00 0.00 30-JUL-2012 5.47

161 0.37 6 |9072 Salad crops  Sprinkler 2.00 0.00 16-SEP-2012 5.47

162 0.37 7_|9016 Chicory Sprinkler | 2.00 000  25-NOV-2012 547

163 036 i

164 0.32 Al » |:J

165 0.38

166 036 oK Cancel | heo |

v
167 0.37 2.53 A

11
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» Executar o modelo
« \Verificar os dados de rega
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Schedule Imigation Events Overall Summar
= Eaest Ev
e
Use? Specific Dates
o Earliest Event: |26/MAR/2011 Accumulated
¥ Speciic Dates Number of Events: [20 Specfic  [47.400 cm
Latest Event: [15/SEF/2012 Amounts
|
Foed Intervals

5 Accumulated
I Fuced interval Number of Events: 3‘“;"“ el i
fest Event: unts

Root Zone Depletion
p e [— Earliest Event: Accumulated h
Root Zon Number 2 Madmum cm
e Latest Event: Appiications
ET Deficit
Eariiest Event: Ww ,_
: laimum om
€ ET Defict Number of Rules: Latest Evert: ]— Aopications

0K|Came| i Help
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c) Fertilizacao

5&' RZWQM2 (2.50.1.2012) - Scenario-> MonEcol

file Input Simulation Controls Modifiers Run.. Output Window
A6 DR @ T« o Ele|& 50 % ] W2
= w -

B project-> DAY, ,

Help

——

Options
P

Projegt.
E

Crop Selection | Crop Plarting | Manure | imigation \ Feriizatigh | Pesticides | Tilage |
Crop ID's: <2000 - Generic

Select Avialable Crops that have been parametenzed 7000-7999 - DSSAT CSM
for RZWQM2. Push Select Arow to select for 8000-8999 - Qck Turf
simulation. Reset removes all crops from simulation. 9000-9495 - QckPint
9500-9399 - Qck Tree
2ob Avaiable Crops Crops Selected for Simuiation

MRCameira /Dep Engenharia de Biossistemas

Deta) 0001 CORN (GPSR) 7 9063 Radish

0002 CORN (NEBRASKA VARIETY)
I 0003 CORN (EASTERN COLORADO [ s
0004 CORN {OHIO)
0005 CORN (MINNESOTA) |
| 0006 CORN (MISSOURI) = E—

Daif 0007 CORN (EASTERN COLORADO ||
0008 CORN (OWA) ' {
0101 SOYBEAN (GPSR) \]_
0102 SOYBEAN (MISSOURI) =

Breal| 0103 SOYBEAN (MINNESOTA) Deselect
0104 SOYBEAN (OHIO)
0201 WINTER WHEAT (AKRON) = Reset

nek

Edit Genenc Edit Qckpint | Add Qcleturf Add Qcktree | Edt DSSAT CSM Set Stte Specific
Crop net nets net ran Generic Parar
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Cenario original

= Aplicacao de fundo, a sementeira (amoniacal): 20% necessidades;

= Aplicacdo de cobertura 20 dias apds a sementeira (nitro amoniacal)
» Aplicagcéo a seco “broadcast” com e sem incorporacao
respectivamente

e Biossistemas

2013) - Scenario-> MonEco_cenariol
_—

lation Controls Modifiers  Run Sc

8| O\ o E| #E|e|&| £D

[EE———

nario  Output  Window  Help

3
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Management Options

Crop Selection | Crop Plarting | Manure | Imigation  Fertiization ‘ Pesticides | Tilage |

| Enter information for controlling fertilizer application

Delete Fertilizer Entry
-
Timing of Date Dffset S NO3-N NH4-N —|
Application for Applicaton Method of Appiication (kg/ha) (kg/ha) |
> |Preplant | o Incorporated Broadcas! v | 24.00
9061 Pumpkin Specific Date 08-JUN-2012 Surface Broadcast 48.00 48.00

Modelagao Integrada de Sistemas: RZWQM

1| MANAGE - Notepad

0 File Edit Format View Help
E . . - FRZwQM2 OUTPUTS version 2.4 Nov 19, 2015; 15:08:51
I Verificar a fertilizacao N )
2 B R B A R RS A R R RS R R AR R
{43
=] . . e
8 Ficheiro de saida —ee- 19/ 572012 o 10 -
EVENT ==> FERTILIZING BROADCAST (INCORPORATE WITH TILLAGE)
manageout i AMOUNT OF NH4 [KG/HA] 24.000
AMOUNT OF NO3 [KG/HA] 0.0000
AMOUNT OF UREA [KG/HA] 0.0000

EVENT ==> INCORPORATION TILLAGE EVENT
WITH IMPLIMENT: FIELD CULTIVATOR

EVENT ==> PLANTING OPERATION

CROP PLANTED: Pumpkin

PLANTING DENSITY 20000.0

.

—--- 26/ 5/2012 ----- 147 -

MRCameira /Dep Engenhari

EVENT ==> IRRIGATION EVENT

IRRIGATION OCCURRED ON 5/26/2012 BASED ON IRRIGATION OF SPECIFIC DATES
DEPTH OF IRRIGATION OF 3.10 €M

L T T N N e P P

-—-- 2/ 6/2012 ---—- 154 ---
EVENT ==> IRRIGATION EVENT

IRRIGATION OCCURRED ON 6/ 2/2012 BASED ON IRRIGATION OF SPECIFIC DATES
DEPTH OF IRRIGATION OF 3.70 CM

---- B8/ 6/2012 ---—— 160 ---—-
EVENT ==> FERTILIZING BROADCAST (LEAVE ON SURFACE)
AMOUNT OF NH4 [KG/HA] 48.000
AMOUNT OF NO3 [KG/HA] 48.000
AMOUNT OF UREA [KG/HA] 0.0000
B R B A R R AR KR AR AR R R AR R AR R RRRRRRNE
mme= 9/ 6/2012 =m--= 161 =m--

EVENT ==> IRRIGATION EVENT

IRRIGATION OCCURRED ON 6/ 9/2012 BASED ON IRRIGATION OF SPECIFIC DATES
DEPTH OF IRRIGATION OF 2.90 CM
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5. Condic¢des iniciais de simulacao

P& RZWQM2 (250.1.2012) - [Scenario-> Mankcol] = L
B Fie Input Simulation s Modifiers Run.. Output Window Help -l&
A6 DEB @ teEl O Ee& &0 D R

r FIRST TIME USE OF PREVIDUS VERSION SCENARIOS NEEDS

INPUT" "MPORT R2" DAT" AND "RUN/SAVE A5" TO UPGRADE - gimuiation Period.

de Sistemas: RZWQM

Modelag&o Integr
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Detailed Descriptive Summary

’
[scenaiot | Initiel System State

= | =

Waer and Temperature | Soi Chemistry State | Pesticide Sate |

Input Mode for Hydraulic State
" Tensiometnic Potential
' Volumetric Water Content

asenoso, rega aspersio
Daiy Meteorology File

Reset Sod to " Intial Conditons Inpdt “on
Planting Day or Starting Day of Each Year ?
" Yes. on Planting (Day of Year)
" Yes, on Start (Day of Year)
&' No. Run Continuously [Defaut]

Breakpoint Rainfal File
- Volumetiic | Temperature
Water Content )
Snowpack Dynamics File nuf.;ve oltseprms T 01028 100000
[=] nd 2] o18ss 10.0000

I Delete all HZWEIMZW!WJ!
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6. Outputs

UC Monitorizag&o de Ecossistemas / Eng? do Ambiente - 1° ciclo- 5° semestre

% RZWQM2 (2.50.1.2012) - Scenario-> MonEcol

File: “Input Simulation Controls  Medifiers

A6 O|QE @i o

Qutput Window Help

5P| W EE A ]

B4 Project-> D:\Docéncia\AULAS\® Ciclu\Mu}uv’uagio de Ecossistemas... [ o || @ |[ 3 |

Project

a H Scenario-> MonEcel

Program Qutput Control

! FIRST TIME USE OF PRI
“INPUT" "IMPORT RZ* DA]

Daiy Meteniology File
- Number of Scalar
Variables selected:

Scanaio D Scalar Variables: Vector Variables:
~ Seley scenariol ‘cortent (vol)
. . [Push Pressure head (cm)
Detailed Descriptive Sumnt amow Moisture flx (cm/
., U to
arenaso, 1ega asperd

Heat fluxinto GW (MJ/cm2/day)

Soil bulk density {g/cm3)
Macropore percent
Sat hyd conductivty (cm/hr)

I - e

Breakpoint Rainfal Fie

= — |

Concurrent | Post Simulation | Tabular |~

Variable Name | Graphics |  Graphics | Dutput

: Scalar Accumulated infiltration (cm) = ] =

. Smw&cw Scalar  H20 flux at brkth node (em/d 7 =
= Scalar Actual evapotranspiration [cm = 7 i

Scalar Total NO3-N in profile (kg/ha = g =

I Delete RZWOMZRY 1o 0, T NO3 fiux ot brkth node (ug/el = % ]

o]

14



[§] =revremae 'NO3 FLUX INTO GW (UG/CM 2DAY)
Samtent 133070

(gl  Graficos a apresentar (em uncao do tempof ~

% Gerais =

3 « Altura da planta; -

A - LA ~exemplo

il - Profraizes -

L%” Para cada cenario ot

|l - Drenagem; - f

% * NO,-N armazenado no perfil; - " i -

£ ° IXiVi 3 _ ; MY P Bt Ak bR o
§ Lixiviagao. L - - - LU L "
=

Figura x — Drenagem para a agua subterranea
Quadros a apresentar

Quadro x — Termos do balango de agua e N para o cenario original

==
original

N° de regas

Nede fertilizagdes

ETa total (mm)

Absorgao total N (kg ha'?)

Perfil residual de NO4-N (kg ha't)

Drenagem (mm)

Lixiviacéo (kg ha't)

Modelagao Integrada de Sistemas: RZWQM

UC Monitorizag&o de Ecossistemas / Eng? do Ambiente - 1° ciclo- 5° semestre

Quadro x — Perdas de agua e N nos trés cenarios estudados

D D Lix NO3-N Lix NO3-N Perfil
(mm) () (kg hat) (%) Residual NO3-N
(kg hat)

Cenério original

MRCameira /Dep Engenharia de Biossistemas

Cenério optimizado de rega

Cenério optimizado de
fertilizacéo
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UC Monitorizag&o de Ecossistemas / Eng? do Ambiente - 1° ciclo- 5° semestre

Onde procurar os resultados de interesse para apresentar no relatorio

Abertura no excel do ficheiro “daily.plt” para:
altura da planta,

LAI,

drenagem,

NO5-N no perfil do solo e

fluxo de NO;-N.

31/26

=
g
N
ox
1%}
a
£
)
8
0
<
]
8
=]
S
=3
G
=
o
s
S
)
<
s]
5]
=

MRCameira /Dep Engenharia de Biossistemas
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Fechar o cenario e abrir a tool “project summaries”. Na janela superior
seleccionar o cenario a analizar e na janela inferior seleccionar a

variavel a analizar.

& RZWQM2 (2.42.2013) - Project-> C: do de :_navo\Projecto_
File: View Meteorology Batch Sim Project Summary Window Help

Na janela da 4| D[ E|m] 6 (%] 59

direita pedir 54 prject> CAU

armeira\Dropbox Aediet izagdo de Ecossi... | o || & || &2 |

acumulacéo de = Projet

Enter project de iption he
valores

Choose Which Scenanios to Summarnze

Select Time Resolution

“whole Simulation |

Ajuda_Conv_ST (2} ana

Ajuda_Conv 5T ana
MonE co_cenariol [2) ana

Selsct 5 scenario for curtent project
C\Users\ascameira\Driopbor\ulsd

I Specific Dates:

From:

13052012 -

Uniit

= —
Select Summary

I Minisuen

™ Matimum

I Average

Name La|l
@ MorEco_cenaiiol [
@ New Scenaio !
Choose Multiple Variabies to Summarize
[Water Balance Oulputs
S laved S oi Wales [cri]
Precipitation (cm/day]
Scenaiio Desciption Inigélion ea/chl,
[etiginal Actual Evaporation (cm/dsy)

Actual Transpiation [cm/day]
Potential Evaparation (c/day) *

Deep Seepage (cr/day)
Tike Drainage (cm/day)
¥ i Elmre o bAns

Potential Transpiration [cm/day] *

I Standard Devistion

. Summation

Generale Closs
Summary
Delete
Convest *ANA
inio % TAB L
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