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1. Introduction

This manual is the handbook of the program CRITERIA Test Bench version 2015,
developed in Arpae Emilia-Romagna.

CRITERIA Test bench interface differs from the geographical version CRITERIA because
local study cases composed by weather data, crop data and soil data can be generated
and simulated. The model and many of the masks are the same in both versions.

The command descriptions follow the order on the menu bar, from left to right, top to
bottom. When a command opens a new interface, commands associated are described
in correspondence to the command itself.

CRITERIA, developed at the Agrometeorology Area and Hydrometeorological Service
Territory of Arpae Emilia-Romagna, is the result of a collective effort that began in the
nineties, directed by Franco Zinoni and Vittorio Marletto. The interface is the work of
Gabriele Antolini, Fausto Tomei, Tomaso Tonelli and the modeling code is by Gabriele
Antolini, Fausto Tomei, Vittorio Marletto, Franco Zinoni, Giorgio Ducco, Margot Van
Soetendael, Luca Criscuolo and Marco Bittelli.
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2. File Menu Commands

This menu includes commands for creating, opening and registration of the project
settings, set controls and management of printing, setting of printing and data export.
Some of these commands are used frequently and thus can be performed using special
combinations of buttons and icons.

Note: registration and saving of the project occurs as it is composed, without a specific
command.

File/New Project... Ctrl+N O

e

This command opens a window for naming the new project.

Window for the iw. Create new Projeck

creation of a new

project Criterta I

New database:

(W “eather

[ Crop management

[ Experiment

The project name should not contain spaces. The inclusion of a name with spaces
entails replacing with the character _ (underscore) by the program.

All the new project files are placed in a folder that bears its name, and is also placed in
the Projects folder.

The main program window appears after entering the name of the new project.
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8 CRITeRIA 2015.12 -— test

File Edit Data Project Tools Windows ?

i

0D = | & & [ 2]
Mew Gpen | Print Preview | Copy  Paste
w 12
Project Sol Weather | Cropmanag. | Waldation Results ol profile
‘B Project: test o =] 3]
+ X B
N Case Delets Duplicate Options | Project Options | Run Model

Nare: \weather Crop management

[04/01/2018

|© Simulation executed 4

Main window Project

File/Open Project... Ctrl+O

]

L=
Dpen

This command opens an existing project. If there is a project already open then it will

be closed automatically when the chosen one is opened.

kivwi

MOSES

SPC
testFrumentoMet

5 Open Project e | Window for opening an
existing project.
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File/Delete Project...

The command is currently non active, if you want to delete a project, simply delete the
folder with that name, located in the folder "Criteria/caseStudies ".

File/Import...

The command is available only if a weather data window is opened. You can import
data in order to modify existing weather series or to add a new weather series. You
can import a csv format (comma separated values), with a mandatory header row,
listed as follows (it is not mandatory to include all the variables):

- year

- month

- day

- tmin: minimum temperature

- tmax: maximum temperature

- tavg: average temperature

- prec: rainfall

- etp: potential evapotranspiration
- rh: relative humidity

- wind: wind intensity

- rad: global radiation

- watertable: hypodermic groundwater depth

The date-related fields are required.

After the import you will see a preview window in order to verify whether the data
was imported correctly, before proceeding to save it in the database. Through this
window you can also choose to recalculate the average temperature and the ETP.
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F B
[, File Preview =5
Date Trniry Tawvg Tmax Prec ETF RH Wind Fad -
1ot/ 0.E0 240 41490 nan 053
2 |02/ 4201 1.E0 3.20 4.70 n.aa 0.46
3 |034012001 -0.70 320 .80 nan 0.
4 |04/01/2011 -2.80 0.10 330 0.aa 0.56
5 |05/01/2011 020 1.00 200 0o 0.32
E |06/01/2011 0.E0 1.30 1.70 0.aa 0.25
7 |0Fsm 2o 1.20 240 340 0.0 0.38
g |[08/01/2001 1.10 280 450 0.0 0.4
o | |
Recompute TMED | HecomputeETF’ Cancel Import »3»> |
b
File/Export...

The command is available only after you open or create a new project. The File/Export
command allows to export the data of the window currently displayed: for instance, if
the weather data plot is displayed, the data will be exported.

A window appears where you can choose where to save the file and you can also
choose the format of the file (depending on the current displayed data type: table,
picture, etc.).

saveas R Screenshot for the

Save i | 0 progeti T @B import of the set of all
g% cases contained in the
test open project.

=
4y Computer

File name: I j Save
Save as type: ITab-deIimited text file [ txt) ﬂ Cancel /l
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File/Print... =
Prinkt

This command is available only after you open or create a new project and allows you
to print the data of the window currently displayed. The program will print the current
document belonging to the selected database (project, crop history, weather data,
etc..).

File/Print Preview... [&

Preview

It opens a window where you view the currently active document (project, crop
history, weather data, etc.) through the commands on (paragraph 2.1) you can choose
the layout of the document

File/Exit

This command closes Criteria.

2.1. The Print Preview window commands

TR - S G P § W w e e e ® = [ Sl |

S — —_ Window Print
o e Preview.

[& CRITeRIA - Print Preview

File
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2.1.1. File Menu commands

=i

File/Print CTRL+P Prink

Opens the window to start printing where you can choose the printer, the number of
copies and other options normally found in printing operations.

File/Close Print Preview CTRL+Q Close

It closes the print preview window.

2.1.2. Main Bar commands

The print preview window has a main bar with a series of commands. Below there is a
description of only those present on the bar.
. — ay, Detail of the main bar

Prewvious  Mext Lo

With the Previous and Next commands is possible to view all the pages that contain
information and that can be printed.

With the Zoom command is possible to enlarge the print preview page.
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3. Data Menu commands

This menu contains a series of submenus for the managing of databases necessary to
operate the model, such as meteorological, agronomic and soil data, as well as the
results of the model.

Data/Project B Project

The command (also operated by the icon with the same name on the toolbar of the
Project) allows the opening of the window with the project and the creation on the
main bar of a new menu: Project.

A project may consist of one or more cases, that is, combinations of meteorological,
pedological and agronomic data referred to a point in the territory studied.

#: CRITeRTA 2015.12 — SPC — ol =] H H
Fle FEdit Data Project Tools ‘Windows 7 Wlndow WIth
e
E
D = & R = the toolbar of
Mew Open Print  Presiew Copy  Paste
" .
ki g
Praject Sail | ‘Weather Crop manag. Walidation Resulks Soil praofile the PrOJECt
o/ x| open
+ x £
Mew Case Delete Duplicate Options Project Options Run Madel
Run Mame ‘wieather Soll Crop management _‘
1 ¥ |SPC incolto GIAS_01578_numerico GlaS_01579 SPC SPC
12 _|[EPC incolte GIAS 01578 empiico GlaS_01578 SPC SPC
4 L4

|04/ /2018 [& Simulation evecuted 2

In the lower right there is a LED that indicates if the open project has already been
executed (green), or still to be performed (red). In addition, the button turns red every
time changes are made to a project already executed: in this way it highlights the need
to run again the model to update the results.

0401 /2016 | Simulation executed Green color indicates that the
project was executed

3.1. Commands of the Project window

10
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The Project window has a main bar of commands and a series of lines representing a
case. The cases are numbered automatically by the program in ascending order.
Following the structure of a line in the first column labeled Run, there is a checkbox
that allows you to specify which cases to include or exclude from the simulation. In the
second column - Name - appears the appropriate identification name: when it is
created it will automatically appear the name of weather data, soil data and agronomic
data, and is however still freely editable by the user (by double clicking the left
button).

In the third column - Weather - is the name of the meteorological data file. In the
fourth column - Soil - the name of the type of soil on which simulation is being
performed. In the fifth column, Crop management, is the name of the agronomic data
file.

By positioning on the columns and clicking the right button of the mouse, you access
the database or the column you are placed on. This procedure will be described below.

3.1.1. Right mouse button commands active on Study Cases

Right Button/Modify case study...

Opens a window where you can modify the case study, described in
Project/Edit Case Study...

Right Button/Options of case study...

Opens a window where you can view and edit the options of the study case, described
in Project/Options of case study...

- Column Name/Right Button/Open...

Opens the Results window, described in the .Data/Results..... from which you access
on the results database of the simulation model.

3.1.2. Column Weather/Right Button/Open

Opens the Weather Data window, described in Data/Weather... from which you access
the weather data database of the simulation model.

- Column Soil/Right Button/Open

Opens the description of soil window, described in Data/Soils... from which you access
the pedological data database of the simulation model.

11
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- Column Crop management/Right Button/Open

Opens the Crop History window, described in Data/Crop management... from which
you access the agronomic data database of the simulation model.

3.1.3. Right mouse button commands of the Main Bar

Below we will describe the commands that are not present in the menus.

%

Project Options Project Options

Opens a tabbed window where you can edit the project options. In the window there
are three separate tabs, as described below

(Pisswa] > Window Project Options:
Piocesses | Ficaults | Variables |
Processes Tab

¥ Evaporation [~ wafost
¥ Tianspiration
V' Suiface runoff
¥ Hyppodermiz wnoff [~ Heat flux
I~ Capillary rige from water table

™ Nitrogen balance

V¥ ETF recalculation
¥ Ciop

¥ Automalic imigation
[+ Optimal irrigatian

Cancel oK

On the Processes tab you can choose which processes you want to simulate in
modeling. Some processes (precipitation, evaporation, transpiration, crop) are
essential to achieve meaningful results and therefore should never be excluded, while
others may be included in cases where they are considered influential on the results,
or if you intend to obtain a desired behavior of the model (for example, the form of
automatic watering).

[soprions x| Window Project
Processes  Results |Variables| Options: Results tab

Print range: I[)aih_. vl t axirum depth of the zoil [cm]: I 200
Days: I 7 Thicknesz of the computational layer [cm): |2 'I

Aggregation of the resultz in output: IFixed layers 'l

Thicknesz of layers [cm: I 2

Cancel ak

12
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Highlighting the Results tab, you can choose: the print range, which is the scan rate of
outgoing data, the maximum depth of the soil, that is, the maximum depth of
application of the model, the thickness of the computational layer (1 cm or 2 cm). The
program also allows choosing how to set the aggregation of the results in output for
the thickness of soil assigned. There are two options: aggregation by fixed layers or
variables layers. Choosing variables layers must be set the thickness of different layers
while by setting fixed layers simply assign a single thickness.

Note: If you set a maximum depth of soil than that which you have the available soil
data, the simulation of the layer remaining is resolved in the repetition of the last
layer.

S o == Window Project

Options:

Pracesses ] Results |

|W’ater Al | Naone | Irwert theselecti0n| Variables tab

-Wwiater content [Laver]

- W ater potential [Layer]

- Available water [P

- Readily available water
-wiater balance

- M ax height of surface storage
- Rooting layer total deficit

- Taotal deficit

- Drainage

By activating the Variables tab, you can choose the variables you want to store the
data base at the end of the simulation. The variables are divided into two groups:
water and crop. By highlighting the group are listed all the variables contained, and
you can make quick selection via the commands of all variables, none or invert the
selection.

#

Model run Maodel run

The command allows you to run the simulation model (for description, see section 5
Tools / Model run)

3.2 Commands of the Project Menu

The Project menu commands are also present on the window Project

13
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==

Project/Add Study Case... Mew Case

When activated, a window appears where you can choose the pedological,
meteorological and agronomic data of the weather station on the extent of the
territory on which to perform the study. Such data must be present in the CRITERIA
database before starting a project. The initial name of the event (editable by the user)
will be formed from the names of the crop history, soil and weather station.

e T Choice of data necessary

to define a new study
case

P

Project/Delete case study... Delete

Allows you to delete the selected case. When activated appears a message to confirm
elimination.

Project/Duplicate case study Duplicate

It duplicates the selected case.

Project/ Edit Case study...

It allows you to change the selected case. Appears a window with the list of input data
related to the case shown, where you can change the data.

14
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Modify case study - actinidia_1996_2008 #  Editing required data of an
5o existing study case
{DoG1 =l

Wiheater

[Meteq_1996_2008 =

Cin Modify |

Cloze

d

Project/Options of case study... Opkions

It allows you to choose options of Case Study. A tabbed window appears where you
can change a number of parameters relating to the study case selected.

or: actinidia_1996_2008

X Window of the case
option: Algorithms tab

Sail/Profile Infiltrationl Nitrogenl Heat I
—Wwofost

Potential evapotranspiration:

T f th:
I Hargreaves j I ;IDD:B:“:DW j
Global radiation:
IEampbeII-DonateIIi j - E;Tﬁlao':?ln';ent of L&) and raots of
Retention curves:
Imodified vah Genuchten j

[~ Use laboratory data if available

[~ Use potential air inlet defined by the user

Cancel oK

In the Algorithms tab you can choose from among those available in the program, the
algorithms for the estimation of some variables:

e potential evapotranspiration: you can choose the formulas of Hargreaves,
Priestley and Taylor, or Penman and Monteith

e retention curves: you can choose from that of Campbell or that of van
Genuchten, and also you can choose whether to draw the water retention
curves, take into account laboratory data entered in the database of soil data,
in the sub tab of Data on the Horizons tab.

e In the case the Wofost process is activated is possible to choose the algorithms
for the type of growth, that is if simulating Wofost in potential grow conditions
or in growth conditions limited by water.

e In the case it has been chosen to simulate the nitrogen balance, it activates the
option to choose the algorithm for the soil temperature between that of
Robertson and Parton.

15
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S S Window of the case

options: tab Plot/Soil

Algarithms l Infiltration] Nitrogen] Heat 1

Characteristics of the plot

Length [m]: | 200 Drepth of drains [m]: 1
widh Wl | 100 Mivimum roughness [mm]: 0
Slope [%]: 2 Ploughing angle [*]: 10

Initialization of the soil profil . .
nitialization of the soil profile Simulation start

feml [zweigh [kaha1] kaha1]  [ppm]

. W ater
Thickness & %AD [ 50 M-MNH4 HN-NO3 P-Olsen 01/01/1900 -
-

Fvol . .
Simulation end

Ploughed scill g0 3 2 10 20 2 oo 1s00 7]
Subsail M EN 2 10 n 2

Cancel |

In the Plot/Soil tab are set characteristics of the plot as the length, width, slope of the
plot, depth of drains, the minimum roughness and the working angle, that is, the angle
between the horizontal and the groove. Next to items is shown the unit of
measurement in which to insert the data.

In the same tab you can enter the starting conditions of the soil in "Initialization of the
profile." Please note that the simulation is tipically performed on a soil depth of two
meters. The thickness is divided into two parts: the ploughed soil and subsoil.

Putting the ploughed soil thickness, the program automatically assigns as subsoil
thickness the remaining of the two meters of total soil. For each layer it is possible to
place the percentage of water present, the content of ammonia nitrogen and nitrate
nitrogen in kg per hectare, the content of phosphorus assimilable by Olsen, in ppm,
parts per million, the content of pesticides in ppm. It is also possible, by highlighting
the box SO, insert any organic matter content, in % by weight

In this tab there is the option to reload from groundwater, which leads to soil field
capacity on a given day of the year set in the same option.

. Options for: actinidia_1996_2008& ﬂ window case options.
Algarithms | Sail/Profile | Infiltration tab

I 10 numerical model

10 numnerical madel
Max eror on the mass balance: FIS_ [2-10]
Mir duration time step [sec]: IB_ [1 - 3600]
Max duration time step [sec]: IW [1 - 3600]
Max number of iterations: IT [10-1000]
M ax number of appraximations: I‘ID— [1-100]

I Simulates aquifer

Cancel oK

16



CRITERIA 2015 - User manual

In the infiltration tab you can choose how to happen infiltration: according to the
semi-empirical model by layer, or as 1D numerical model. If you want to use this last
one you must also choose the type of infiltration on the surface to be simulated,
according to Dunne Horton, and set the other calculation parameters that, in case of
infiltration by layer cannot be changed.

The model 1D takes into reference the modified retention curve of van Genuchten,
and the program will automatically select it even if another curve has been chosen.

17
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A

Data/Soil Soil

To display the general soil data window, two ways can be used: the command on the
menu bar Data/Soil and the icon Soil on the main bar. To display the soil data of a
specific study case, it is possible to right click on the Soil field of the specific study case
and then choose Open in the contextual menu.

K] Project: MOSES

+ x [ %

Mew case Delete Duplicate Options Project options Model run

Run Mame Wwieather Sail Crop management

1 ¥ |winterSugarBeet Cadriano_2011_2015 SMBEZ winterSugarBest
2 ¥ |im wheat Cadriano_2011_2015 SkB2 imgatediwheat
3 R EE R Cadriana_2011_2015 SMBZ alfalfa
4 w0 |kiwaifruit Cadriano_2011_2015 SkB2 Fiwaifruit
I} *  |con Cadriano_2011_2015 SMBZ2
[ ¥ |ealy com Cadriano_2011_2015 SMEZ Open...
7 ¥ Jrainfed wheat Cadriana_2011_2015 SMBZ

Modify the case study...
Options of the case study...

Example to open and display soil data of a specific study case

‘@ CRITeRIA 2015.12 -—— test

File Edit Data Soil Tools ‘Windows 2

0O = 2 [& [ <]
Mew  Open Print  Preview Copy  Pasie
S
Praject Soil Weather | Cropmanag. | Yalidation Resuks Soil profile
*BProject: test =[0] x|
+ x g
Wew Case Delete Duplicate Options Project Options | Run Model
(ol x|
I
o = Set defaut | - wieter retenion curve I~ Uselaboralo data [ it ey fved
sai | Edionjort bl derisity modiied van Genuchten ¥
USDA textural sana-ns 1 HOEGE ] Water itention | Laers | Deseription | Hydraulic conductiviy |
triangle Bilt:87.3 i
Clay:09.6 + ks =]
Harieor | Horizon Data
Upper Lawer ngur‘;“’::ts Sand(z) | sitpm Clag [z | Diaenic |Buk density| K Sat A ety o i ;1
depih [em | depthem] | 5T 4 4 YU matter 1) | Tademd) | emod] [kPal
4 »
Coarse =
Upper Lower B B o1 | Omanic |Bulk densi| K Sat
Q\Fs depth o] | depih o] | Mgt | Sl | SR BB g | Spadend] | (e g S L Mo
j il j—‘
1T
[T IO ||

Window highlighting the window with soil data access and the window Project in the
background

18
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The window allows the access to the soil database, from which to do the viewing and
editing operation.

3.3. Commands of the Soil window

3.3.1. Window accessories

The Soil Data window has two columns and five tabs: Horizons, Water retention,
Layers, Description and Hydraulic conductivity.

A Suolo: AGO1 = AGOL =R =R
| .

|§ P - W R L ™ Use laboratory data [~ air entry fised

Sail Edit On/OFf = modified van Genuchten v

Horizons | w/ater reteriion | Layers | Descrption | Hychauiic conductivity |

USDR

cextural  JEENA  Silpoeess

Data

Coarse )
U || Lew . s o | Orgaric |Bukdensiy| KSat | ey
depin om] | deptn o] | 199geTe | el | SWED BB i | Cgrona) | omid | al —

0 B0 1} 66.00 25.00 9.00 324 060 -993300  -9399.00

1
2
3 80 110 o 44.00 46.00 10.00 20 142 993300 -9399.00
4 110 150 o 83.00 1300 400 08 176 -339300  -3339.00

) i
L RRRNNNARRARANAARATN
4

SAT = 0.661
FC = 0.417 d X ’—
Ay = 0 oas u L Losrse Drganic | Bulk density| K 5at i eril I =
AR - 0 a4t prer ower T [ o1 | Ogaric |Bukdensiy| KSat | srenw | s g
T depin om] | deptnfor] | "0gers | SendlEl | SRED | BarlE iy | Cpgrona] | e | Pl | gRat | "0 Mot
PotEC = 10.00
1 5 ® I T G 0 ERRE L

Sat = Saturation (-] = L2
FC - Field Cepacity (-] 3 i 10 0 M4m0 100 20 142 1318 023 o7 1210
W = Wilting Pesnt (-] 4 110 150 0 mW 130 4m 08 178 7480 01 0E 1500
|BW = RAvailable Water [-] 4
EH = Hygroscopic Humidity [-]
PotFC = Potential at FC [J/kg]

o | [

Window highlighting the tabs and the two columns

The left column presents the USDA textural classification triangle. Each layer in the soil
profile is colored according to the textural class of belonging while in the USDA triangle
is placed a red circle representing the layer. In the upper right of the triangle you can
see the percentages of clay, silt and sand of the points of the USDA triangle indicated
by the mouse pointer.

Under the USDA textural triangle is shown information obtained from the textural
class, such as field capacity and wilting point.

The narrower column positioned to the right, represents the layers, and is divided
according to the number of layers forming the ground, takes on the color of the layer it
represents. By positioning on a piece in which the column is divided it highlights the
information layer it represents.

The Horizons tab

It contains all information related to the layers forming a soil.

19
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Horizans | \wWater retsnliun} Layers} Dascﬂpliun] Hydraulic conductivity

Data
Coarse =
Upper Lower = - o Organic | Bulk density K. Sat Air entry
dopih fom] | doptnfom] | "SEer'S | Semd PSRBT i g | Cigromal | fomed) | el —
1 0 B 1] EE (0 26.00 9.00 324 060 -9933.00  -3335.00
2
3 a0 10 0 44.00 46.00 10.00 20 142 9958500 -5593.00
4 110 150 0 83.00 13.00 4.00 0g 1.76 -9333.00  -9933.00
‘4 [
C -
Upper Lowwer arse = . = Organic | Bull density K Sat air entiy alfa g
deptr e | depin o] | o9t | Sand B\ SO | BB gic | Cpgvena) | el | e | ean | e
1 d 1) 1} 66.00 25.00 9.00 324 0.50 130.79 015 0.29 1.400
2
3 a0 110 1} 44.00 46.00 10.00 20 142 1318 023 017 1210
4 110 150 0 83.00 13.00 4.00 0.8 1.76 74.60 01 0.35 1.500
4
-
| o[

Detail of the window Soil Data activating the command Horizons

The Horizons tab, as shown in the figure above, is divided into two parts. The upper
part is manageable by the user and there are commands to create or modify a soil. The
lower part is run only by the program, and there are all collected data on soil, both
those placed above by the user and those derived from the program, and necessary for
the simulation. In particular, if the data entered by the user is not consistently held by
the program, it will show it at the bottom of the figure, colored coral pink, as you can
see from the picture above.

Commands of the Horizons tab

4=

Horizon + Horizon

By activating Horizon + a new line appears in both the top and bottom, which
represents the layer that you are creating. The line is divided into columns
representing the different soil characteristics, for example the first two columns allow
you to enter the depth, compared to ground level, upper and lower layer. Other
information to be included in the other columns and necessary for the characterization
of a soil are:

— Percentages of clay, silt and sand,
— Content of organic matter;

— pH;

— BD, bulk density;

— K Sat, hydraulic conductivity at saturation;

20
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— Total lime;
— Active lime;
— CSC,

As you enter data textural columns are colored red and at the end of the correct data
entry, they assume the color of the textural class of belonging.

Horizon X

Delete the line/layer selected.

Data -

By activating the command displays a window where you can enter and display
laboratory data on tensiometric curve of a layer, each layer/line thus has a related
Data tab.

3
O

=pRERREREEFFRRE]

Horizons tab with the particular tab Data — Layer 1

3

SR

B
=
—
=
=
=
=
E
o
&
5
7
B
BT
B3
3
e
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Horizons tab with the particular tab Data — Layer 3

=

Data + Datka

It allows you to insert a new data item/line in the Data tab. The command is active
only if you are in the process of editing, that is, after activating the command Edit

On/Off
by

Data X Daka

It allows you to eliminate a data item/line in the Data tab. Also this command is active
only if you are in the process of editing, that is, after activating the command Edit
On/Off.

Water retention tab

From Water retention tab is possible to view the water retention curves associated to
the layers, in equal number to that of the layers. The curves are colored fuchsia when
the layer to which they are associated is highlighted.

Layers tab

Layers tab contains information relating to the computational layers. Each soil layer is
divided into computational layers of the same size or different. The greatness of a
computational layer is inserted through the Results tab in the Options project, under
"aggregation of the output layers" (described in the relevant section).

Description tab

In the Description tab, you can better characterize the soil, to allow its immediate
identification. In the tab you can enter the date on which the soil was created,
location, family and other useful information.

3.3.2. Soil window - main bar commands

Soil Soil
Allows you to open a window with the list of available soils, previously entered, where
you can choose the one you want to work on.
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Window for the choice of soils

I T S — St default
Sail Edit OnjOFf sandieblcar bulk dersity

&G0z + AGOz o
&RCY = ARCT
ARCZ + ARCZ = Lower f g
BAD + BAD [em] | depth[om] | @
ban + banl
BART + BART

BARw + BARwW e o
B4Ry + BARy

B4Rz + BARz 80 o
BAST + BAST 110 150
BAUT = BALUT

BAU4 - BAUS

BEGT < BEG1

BELT + BELT

ABGT1 < BGT1 =l

cc = 0417 f] | I | | c
na . Upper Lower -

Edit On/Off ‘ Edit On/OFff

The command allows the start and end of all editing operations. For an example of
these operations see section Soil/New Soil...

When activating the command become active other commands specifically designed to
change operations or creation of new information.

Wwater retention cure:

riodified van Genuchten j

Window Retention Curves

modified wan Genuchten
wah Genuchten
Campbell

In this window you can choose the retention curve to be used for the soil that you are
viewing. The retention curves available are two: van Genuchten and Campbell.

Use laboratory data if available [ Use laboratary data

Checking this box the program interpolates the available laboratory data to derive the
water retention curves of the soil in question (according to the formula chosen for the
curve). The figure below shows you the tab with the graph of the water retention
curves obtained from laboratory data. If you do not select this option, or there are no
laboratory data, the curves are estimated according to the textural classes of each
layer.
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Toas Waterretenton | Layers | Descipton | Hydrauic conductiviy

06
058
058
0.54
052

1E-02 1E01 1E+10 1E+M = 1E+HI3 1E+04 1EHIS 1E+IB
Water potential [Veg]

Window with the detail of the Curves tab

Note: The choice of the water retention curve and of the laboratory data in the model
calculations are not carried out in this menu, but in the Options Case/Algorithms
menu. The controls on the Data/Soils menu serve merely to view the curves and the
data available.

3.4. Commands of the Soil Menu

As already mentioned, the opening of the Data/Soil... menu, causes the appearance of
a new menu called Soil, in the main bar of Criteria.

Soil/New Soil...

The command allows you to create a new soil. Activation of the command displays a
window where you can name the new soil, and then a window where you can enter all
necessary data.
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e S
Y 4 Gl cefall Waler retention curve:
= Use laborstory dat wy fived
= | Edit Onfort | bulk densiy modited van Genucheen 7] | Doc Poow das [ aienty fze
USDA textura L ' Horizons | water retention | Layers | Description | Hydraulc conductviy |
eriangl + % =
Horfzon Horizon, ‘ Data
Upper | Lower | SRE | o | siga | o | Opme [Sdkdensts|  KSat | are | oo Fa Tessiura N o [
depih o] | depih o] | 290 % g | matterl | [gromB) | [omid] | kPal
5
Enter the name of the soil
Careel
Fs
Q\
= I Jﬂ
< >
Upper Lower arse o - - | Organic |Bulk densit| K Gat
depth [er] | depth [cm] "ag{;:]*”‘s Sand(%] | Siklel | Clylel | ey | forema] | femid] J K L L N 0 P 0 -
o I

Window for entering data for the new soil

A soil is composed of layers with different characteristics, both in terms of both soil
and in terms hydraulic point of view. Through the Edit On/Off command, present on
the main bar, is possible to create every single layer, represented by a line in the
database. At the activation of the command become active other two commands in
the tab Horizons: Horizon + and Horizon X.

After entering all the data for the layers that constitute the ground, it activates once
again the Edit On/Off command that lets you close the editing phase. Before closing, a
confirmation message appears to save the changes on the layers.

Note: the composition of a layer can be determined by inserting the percentages of
sand, silt and clay in the corresponding line, or alternatively by moving the symbol that
identifies it in the textural classes triangle until the desired "point".

Soil/Delete Soil...

It allows you to remove the soil that you are viewing. When activated, a confirmation
message appears.
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'-.-'-.-'ea;:her
Data/Weather Data

The window called Weather Data can be opened from the menu or icon located on the
main bar. Simultaneously with its opening appears the new menu Weather in the main
bar.

The window allows the management of the weather database of the project, and
displaying the list of weather stations/points of the territory.

3.5. Commands of the Weather Menu

Weather Data/New Station...

It allows the creation of a new weather station, which in the case of Criteria BdP
represents a point of the territory in which you want to simulate.

A window appears in which to insert the name of the weather station/point of the

territory.
Window for entering the

ES
E nter the name af the ‘eather Station name of a ne'W Weather
station

Cancel

After entering the name the Weather Data window appears with blank tabs Chart,
Table and Description. The compilation of the Data table can be initiated and
completed by activating and disabling the Edit On/Off command. At the end of the
compilation of the table and after activating the Edit On/Off command a confirmation
message appears.
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"-"'Meteurnlngical Data: stationl

@ E M ‘ ﬁ lr ﬁ From: To: Period:
‘Weather  Variables | Edit On/OFf Tools Dravy Im Mgz x| |31a’1 3z x| l"'\’ear | LI
Chart | Descriptionl
T riin T max | T average | Prec | Evapotransl Aquifer

01/01/1972
02/01/1972
03/01/1972
04,/01/1972
05./01/1972
06/01/1972
07/01/1972
08/01/1972
03/01/1972
10/01/1972
11/01/1972
12/01/1972
13/01/1972
14/001/1972
15/01/1972
16/01/1972
17/01/1972
158/01/1972
158/01/1972

Anad HATA

Window Weather Data of a new station

Weather/Delete Weather Station...

The command allows you to delete from the project the selected weather
station/simulation point and meteorological data associated with it. After activating it
a confirmation message to delete data appears.

|

Weather/Draw BIELE

The daily or cumulative values can be displayed through graphs and tables. The
command allows you to draw or update the graphs and tables of selected variables.

3.6. Commands of the Weather Data window

The Meteorological Data window has a main bar and three command tabs: Chart,
Table and Description. From the Chart tab the available weather data can be viewed as
graphs, from the Table tab is accessed to numeric values of reference, while the
Description tab allows you to post notes concerning the station/point of the territory
and its data

Please note that the program allows you to the view weather data related to a single
station/point, the one selected by using the command Weather.
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4 Meteorological Data: Cadriano_2011 2015 [E=3(E=R )
Fram Ta: Period:
a = Edit Kmﬂ‘ Ti!ls [E’W ‘ [ovozom ~|[sinzmz ] A ||

Weather  Variables

Chart |Tahla| Desmiptinnl

(L coocotue |
w ¥ — Max temperature “ Cadriano_2011_2015
& I~ g temperature 48
. 45
;Jll.a. ¥ [ Frecipitation "
42
40
&
36
34
3z
30
28
26
24
22
20
18
16
14
12
10
8
&
4
2
0
2
4
3
3
-10 t f ; t f ] t f f T f f T f
0101111 16/02/11 07/04/11 27/05/11 16/07/11 04/08M11 241011 131211 310112 210312 1000512 29006112 18/08M2 0710012 2601112
Weather data - chart
Weather weather

Through the icon Weather you can access to the list of weather stations/points of the
territory from which you want to display data.

5

Variables Yariables

The icon opens a window where you can select the variables of which you want to
know the data and relevant graphs.

The following are variables in the list along with a brief description
o Minimum — maximum — average temperature [°C]
o Rainfall [mm]

o ETP [mm]: value of daily potential evapotranspiration reported in the weather
data

28



CRITERIA 2015 - User manual

o Temperature range [°C]: difference between maximum and minimum
temperature

o Watertable depth [cm]: depth of the water at ground level

After choosing the variables of interest, singularly or by commands that allow you to
select all or none variable, you should ask the program to do the Draw operation
directly from the main bar. If you do not ask the program to draw variables, you do not
get the updating of the required data both in the graph and in the data table. From the
window variable you can also choose to display the cumulative values and set some
default variables.

To view the cumulative values of the variables, after choosing the type of variable
through the activation of the Variables command of the main bar, you must activate
the Draw command.

it

Tools Tools

Activating this button displays the list of variables drawn in the Chart tab, and whose
data are provided in the Table tab. From the bar you can choose the variables to
display, and change their drawing style.

Chart | Table | Description | Window with the list of variables in the graph. To
each one is listed the drawing style and the color

if_‘g’wg W — T max
illl_* ¥ Prec

For each variable there are (from left to right): an icon that indicates the type of graph
used for the representation (line, histogram, area, etc.), a box to delete/insert the
variable in the graph, the indication of color used, and the variable name.

Selecting the icon of the graph type with the left button, appears a menu from which

you can change the style of representation of the variable. Depending on the type of
variable, you can select only certain styles of graph from those present.
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=10l Menu for choosing the graph
eres
Standard |Dther I Extendedl Financiall Stats I type to use for the seIeCtEd
Shape Gartt Bubble Arrow variables.

o
g §' o © ® ﬂ/é}; The icons of the styles not

usable are displayed in gray

Line Bar Hariz. Bar Area
Fie Fast Line Hariz Line

Feay @B |

ok | cancel | (i)

By selecting with the left button the icon color appears a menu from which you can
change the colors used for the variable.

21 x| Menu for the choice of colors to be used
Basic colors: for the selected variable.
| [t el el

U |
T
HM AN
EEEEEEEN
e

Cuztom colors:

Define Cuztomn Colorg > |

k. I Cancel |

Note: To display the legend used in the graph you must disable the Tools button.

y

Edit On/Off Edit OnJOFf

The command must be activated before and after changing weather data. The editing
operations are concluded by reactivating the Edit On/Off command, followed by a
confirmation message for the registration of operations carried out in memory.
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From: Tor Period:
m/otizo0s =] [31r122008 ] A [vear -] »|
Al

'ear

Period and Display for tanth

Using these commands you can choose whether to display the variables for the entire
simulation period, or by month, year or for a set period. Through the red arrows you
can temporarily move back and forth an equal period of display.

To view the results for the period, you choose the starting and the ending date you
want by the two windows on the left, (for example, the first fifteen days of February
2005), then you can scroll through data while maintaining the chosen temporal
window, displaying the next fifteen days, and so on up to cover the entire period.
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okl

Crap manadg.

Data/Crop Management

This command allows the opening of the interface window of the agronomic data
database and the creation of a new menu (Crop Management) in the main bar. The
command also works using the icon on the main bar of the project.

#:CRITeRIA 2015.12 - test

Window access to
the database of

File Edit Data CropHistory Tools ‘Windows ?

b = g [ e
Mew  Cpen Print  Preview | Copy  Paste Crop information
anc 123
El & ak £ B Al (below)
Project Sail Weather Crop manag. Walidation Resulks Soil prafile

*F Project: test

.
=Y + X

Hiskary | Edlit: Oy D | Gl crop .. ‘ fdd evert... Delsts evert...

Through this window you can see all the crops present within the project and
associated with different cases, or create new crop conductions.

3.7. Commands of the Crop History Menu

Crop History/New History...

Is the only active command of the menu at the opening of the data base agronomic
data. Selecting it opens a window for entering the name of the crop history you want
to create.

Crop History/Delete History...

The command allows the elimination of a crop history and is active only if you are
viewing the history, that is, if you have selected the history from the list through the
History command, which will be described below. When activated, a confirmation
message appears where you can choose whether to delete the selected crop history.

Crop History/Add Standard Crop...
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The command is active only after selecting editing operations by the Edit On/Off
command present in the main bar.

The command is similar to that in the Main bar and will be described later.

-+

Crop History/Add Event... Add event. ..

The command is active only after unlocking the editing operations through the
command in charge, Edit On/Off present in the main bar. Allows you to add an event
to the crop history that you are viewing

When activated, the crop history is enriched by the event, represented by a new line
divided in the columns Date, Category, Type, units (measurement unit), Quantity,
Depth, and notes.

.-'jl:rop History: actinidia

B b ¥ + X
Histarsy: Edit OnfOFf &dd crop... &dd event... Delete event...

D ata Cateqary Tvpe LIk Cuantity D epth Mates
1 | M/01/1355 | Crop = ||Actinidia - Actinidia
2 |MA01A1996 Crop 7 |Actinidia - Actinidia
3 |MA01/1357 Crop x| Actinidia - Actinidia
4 |0/01/41998 Crop 7 |Actinidia - Actinidia
5 |M/01/41993 Crop x| Actinidia - Actinidia
£ |01/01/2000 Crop 7 |Actinidia - Actinidia
7 | MA01/2001 | Crop | Actinidia - Actinidia

Window with the crop history and the event added

By selecting the Category box shows the list of the different categories implemented in
CRITERIA: crop, crop operations, working, irrigation, fertilization, and pesticide
treatments.

ﬁl:rop History: actinidia

=3 b4 ¥ + x
Hiskarsy: Edit OnfoFF Add crop... Add event.., Delete event. ..

Type LIk Guantity Diepth Mates

1 |o1/01/1935 Actinidia A Actinidia
| 2 |01/01/1996 : Actinidia A Actinidia
| 3 [01/01/1957 | iop Operafions Actinidia v Actiidia
|4 |msms9ss lm;'atggﬁ Atinidia - Actinidia
|5 |01/01/1999 | Fertilization Actinidia hd Actinidia
|6 |01/01/2000 |Pesticide Treatments Actinidia hd Actinidia
| ¢ |01/01/2001 Crop = |Actinidia - Actinidia
| & |01/01/2002 Crop ¥ |Actinidia - Actinidia
| 9 |01/01/2003 Crop ¥ |Actinidia - Actinidia
| 10 |01/01/2004 Crop = |Actinidia - Actinidia
| 11 |01/01/2005 Crop ¥ |Actinidia - Actinidia
| 12 |01/01/2008 Crop ¥ |Actinidia - Actinidia
| 13 |01/01/2007 Crop = |Actinidia - Actinidia
| 14 |01/01/2008 Crop ¥ |Actinidia - Actinidia
| 15 |01/01/2003 Crop = |Actinidia - Actinidia

16 [01/01/2010 Crop ¥ | Actinidia A Actinidia
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Window with the crop history highlighting the list of categories

For each category there are different types of events, selected from the window Type.
Depending on category and type of event are activated other columns of the
line/event. The following is a list of event types for the category Irrigation.

M3\ Crop History: actinidia

& b y7 + x
Histarsy: Edit CnfiOFF Add crop... Add event... Delete event...
I

[ ata Cateqaory Type LIk Juantity I [epth I Mates
1 | 01/01/1995  Imigation lad - Actinidia
2 |0/01/1996 Crop = |Met imigation Actinidia
3 [01/0141997 Crop =] Drip imigation Actinidia
4 |01/01/1958 | Crop = gﬂ[}g’;’:'"'r'i;ga?i‘;" Actinidia
5 |0/M/1333 Crop | Micravist imigation | | Actinidia
5 | 01/01/2000 | Crop | Irrigation with hases | | &ctividia
7 101/0/2001 | Crop - |Actinidia - | | Actinidia

Window with the list of event types of the category Irrigations

The column measurement units (UM) shows in which unit of measurement you should
enter the amount of irrigation. In the column Notes, always active regardless of the
category and type of event, you can enter additional information characterizing the
event.

After entering one or more events, to be able to return to the main window of the
project you have to activate the command present in the main bar Edit On/Off,
described below.

X

Crop History/Delete Event... Delete evert...

The command is active only after unlocking editing operations from the Edit On/Off
command (described later). It allows deleting the selected event/line of the crop that
you are viewing. After you have enabled the operation, you must disable the Edit
On/Off command to close the editing operations.

3.7.1. Main Bar commands

=

History Histary

When activated, shows the list of crop histories in the project.
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4 CRITeRIA 2015.12 -—-- KiwiTest . .
File Edit [ata CropHistory Tools Windows 7 WIndow WIth
D & | & [a =] i
Mew Qpen Print  Preview Copy  Pasle the IISt Of crop
123 . .
Praject Sail | Weather Crop manag. Yalidation Resulks | Soil profile hIStorles
] Project: KiwiTest
+ x £
Mew Case Delete Duplicate Options Project Options Run Mode!
ﬁtrnp History: actinidia
History | Edit OnjofF | Add cropi., | Add event.,, Delete s\:ent.‘.
Uit Quantity Depth Notes
= Actividia
altalfa = Actinid
com chincia
= Actividia
= Actividia
= Actividia
= Actividia
= Actividia
= Actividia
= Actividia
= Actividia
11| UA0TA2008 | Lrop > |Actridia - Actinidia
12 [0140142006 Crop > | Actinidia hd Actinidia
13 [014042007  Crop > | Actinidia hd Actinidia
i di f
Edit On/Off Edit OnjOf

The command must be activated before and after editing. Following its activation is
made active a series of commands that allow you to enter or edit a crop history, such
as commands that allow you to enter a new history or an event.

The editing operations are concluded by reactivating the Edit On/Off command,
followed by a confirmation message for the registration in the memory of operations
carried out.

Add crop... !E
Add crop...

The command opens a window from which you can choose a predefined set of crops
to be added to a crop history.
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& Crop Rotation x|
Crop: Earliness: Crop rotarion:
Sunflower I Medium ¥ I Add > | -
. . ) - ok .
‘working peniod: Sowing: Delete <- | Crop Earliness pg:iglgg Sowing —I
I!—‘«utumnal j IMedium j
r Fertilization

— Crop operations

Plensing W Dray of the year [hegative if prew. year]
Harrowing |_5 Daps of sowing [hegative value]

Sawing m Dray of the year [hegative if prew. year]

Fialling I Daps of sowing d J ’I
‘Weeding I Daps of zowing
Start year:l 1960 v|
Furrowing I Daps of sowing

. LCancel Ok
Harvest [ gg  Masimum days after sowing [optional] End _l,Jear.I 2ma 'l I

Choice of a default crop (Sunflower).

From this window you can choose the crop, whereby become available the choice of
the working period of the crop and the sowing, and the class of earliness.

The data concerning the various stages of working and fertilizer cannot be edited from
this window, (the changes should be entered on the menu Tools/Standard Crops ...). If
for a project appears as temporal data the value -999, it means that the operation is
not defined for the crop.

After the choice of crop you must specify the period during which simulate the crop
(by selecting the initial and final years), and then insert the crop in the table on the
right side of using the Add button.

isi. Crop Rotation ﬁl

Crop: Ealliness Crop rotarion:

ISuanowel j I Medium j Add > -
“Working period: Sowing: Crop Earliness Wil Sowing —‘
2 g J Delete <- petiod

IAulumna\ j I Medium

Sunflower Medium Auturinal  Medium

(%)

- Ferilization

— Crop operation:
Flowing I 70 Day of the year [negative if prev. year]
Harrowing I 5 Days of sowing [hegative valug]
Sawing I g0 Day of the year [negative if prev. year)
-
FRiolling I Daye of sowing P J »
‘wieeding I D aye of sowing
5 . B q . Start vear |2DU4 vI
urowing I aps of sowing
LCancel |
End year; Izm 0 ,I

Harvest I 1p0  Mawirurn days after sowing (optional]

Selection of crop period

By selecting Ok, the events associated with crop will be aggregated to the main crop
history.
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a8 Crop History: irrigatedWheat

5 25?
History Edit On/Off
[ata Cateqory Type LM Quantity | Depth | Motes
1 |2310/2000 fSoil tilage _ |Ploughing - 35 Ploughing
2 |28A10/2000  Soil tilage _ |Harawing - 10 Harrowing
3 |02/411/2000 Crop _ |Inigated wheat - Imgated wheats owing
4 |05/06/2001  Crop event _¥ |Harvest - Harvest forced by user
5 |23A0/2000  Soil tillage _ |Ploughing - 35| Ploughing
£ |28/10/2001  Soil tilage _ |Hamowing - 10 Harrowsing

Inclusion of events associated with the sunflower crop to the existing crop history.

If you enter periods during which other crops are already present, a message reports
the problem, because it is not possible to create two crops growing simultaneously in
the crop histories model.

rCRl'I'eRl.'l\ - &’

Error message in case of overlap or the
Some entered dates are included in the date range of other crops. grOWth periOd in the same CrOP hiStOi‘y.

You can not enter the crop indicated.
Checl: Days max harvest + Days sowing should be <= Days plowing.
Change parameters in the table 'MP_coltivazione'

123

Data/Results Results

The command allows you to view the results of the model using graphs and tables.

Its activation (also possible from the icon on the main bar) causes the opening of the
window Results and the creation of the menu Results on the bar of the project.
Through the window you can see the trend of the output variables of the simulation
carried out. The window has a command bar, a menu of commands and two tabs:
Graph and Tables. Graph tab shows a graphical representation of the chosen variable,
while in the Tables tab, you can see all the numerical values shown in the graph.
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£} CRITeRIA 20141 ---- SPC [e
File Edit Date Risuhati Tools Windows ?

0O & & [ =]
New  Open Print Preview | Copy Faste
El A % 2
J Project ‘ Soil | Weather Crap Management Validation | Results | Soil profile
{22 Risultati: SPC_incolto_GIAS_01578_numerico [c=][-=|[eE3a] JPC_incolte_GIAS 01578 _numerico [=1C
Period
g g Period ) E “ g
Instances Variables Tlu"l; Draw WEHQUUS LI I3W12fZUUE LI illA” LI LI &I riables Tools Draw IDUDHZDDE 5 |31;‘12.HZDDE = l“A” =l
Broph | Tabe | I
A
SPC_incolto_GIAS_01578_numerico SPC_incolto_GIAS_0157&_numerico

-100
110
-120
-130
-140
-150
-180
-170
-180
-190

T T T T u u u T T
01/01/05 02/03/05 07/05/05 12/07/05 16/08/05 21/11/05 26/01/08 02/04/08 07/08/08 12/08/06 17/10/06 22/12/06 105 10/03/05 22/05/05 04/08/05 17/10/05 30412/05 14/03/06 2€/05/06 08/02/0€ 21104

05/06/2015 @ Simulation

Example of window results

3.8. Commands of the Results Menu

i)

Results/Draw Cor au

The command allows you to create or update windows Graph and Tables with the
variables and the time period selected.

3.9. Commands of the Model Results window

3.9.1. Main Bar commands

5

. Case studies
Case studies

It opens a window with the list of simulation cases in the project.
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123

P Results

5

Al

Case studies  Variables Tools Draw

= i i |

Mohe |

com
early carn
rainfed wheat

winterSugarBest
i wheat

alfalfa

ke inifruit

Window with the list of cases

Before you can display the variables, you must choose the case to which these
variables must report. If you have not selected any case, a message appears requesting

the selection.

Variables

5

Yariables

It allows you to open a window with a list of variables to be displayed through graphics
and tables. Can only be selected variables set on the Variables tab described in

Tools/Options... .
;\2 Results
E = it ki
Case studies  Variables Tools Draw
all ‘ Mone ‘ Set az default | [ Summed values
W ater ] Crop ]

Hz0
Hz0
Hz0
Hz0
Hz0
Hz0
Hz0
Hz0
Hz0
Hz0
Hz0
Hz0
Hz0
Hz0
Hz0
Hz0
Hz0

1 content [mm)
=W ater deficit [to FC) [mm]
- Fraction of available water [-]
- Degree of saturation [-]
- Available water P CAWPT [mim)
- Readily available water [rmm)
- W ater balance [rmm)
- Max height of surface storage [mm)
- Fioating layer total deficit [rmm)
- Tatal deficit [rn]
- Drainage [mm)
- Masimum evaporation [rmm)
- Real evaporation [mm]
- Masimum evapotranspiration [mm]
- Paotential evapotranspiration [mm)
- Fraction of readily available water [water deficit sensitivity] [-]
- Irrigation [mm)
- Surface water content [mm)

|01/01/1833 ~| |31/1201838 -

m
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The following are the variables contained in the list with a brief description:

o variables Water:

H20 — water content [mm]: water content per layer

H20 — water deficit [mm]: difference between water content and field capacity
per layer

H20 - fraction of available water [-]: fraction of available water, >1 when the
water content is greater than field per layer

H20 — degree of saturation [-]: ratio between water content and saturated
content per layer

H20 — available water (WC-WP) [mm]: difference between water content and
wilting point summed on the whole soil profile

H20 —readily available water [mm)]: readily available water content summed on
the rooting profile (see also the Technical Manual)

H20 — water balance [mm]: water balance, it should be equal to 0 (values close
to 0 are possible with the numerical model)

H20 — max height of surface storage [mm]: maximum storage capacity on the
soil surface due to roughness and soil tillages

H20 —total deficit on rooting profile [mm]: difference between water content
and field capacity summed on the rooting profile

H20 - total deficit [mm)]: difference between water content and field capacity
on the entire soil profile

H20 — drainage [mm]: amount of water drained to the groundwater
H20 — maximum evaporation [mm)]
H20 — actual evaporation [mm]

H20 — maximum evapotranspiration [mm]: maximum daily evapotranspiration
for the current crop

H20 - potential evapotranspiration [mm]: maximum reference
evapotranspiration

H20 — fraction of readily available water (water deficit sensitivity) [-]: sensitivity
to water deficit expressed as the fraction of readily available water for the
current crop

H20 —irrigation [mm]
H20 - surface water content [mm]: water stored on the soil surface

H20 — precipitation [mm]
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e H20 - hypodermic runoff [mm]: sub surface water runoff
e H20 - surface runoff [mm]: surface water runoff
e H20 —Total runoff [mm]: hypodermic + surface water runoff

e H20 - transported sediment [t/ha]: eroded sediment and then transported by
surface runoff (currently not calculated)

e H20 — maximum transpiration [mm]
e H20 — actual transpiration [mm]
e H20 —daily capillary rise [mm]

e H20 — capillary rise sum [mm]: sum of the daily capillary rises from the first day
of simulation

e H20 - real transpiration (stress only by drought)
e H20 - real transpiration (stress only by water surplus)
o variables Crop:

e crop — root density [-]: ratio between root density in the layer and the total
root density

e crop —degree days [°C]: degree days sum for the current crop
e crop — LAl [-]
e crop —rooting depth [cm]: root depth in the profile

In the window there are some commands for easier selection. It is also possible to
choose the cumulative values of the variables.

After each change, to update graph and data table you must use the Draw command.

Tools “’

Tools

Activating this button displays the list of drawn variables in the Graph tab, and whose
data are provided in the Table tab. From the bar you can choose the variables to
display, and change their drawing style. For a more detailed description of these
commands, see the chapter Weather Data/Tools.

Note: To display the legend used in the graph you must disable the Tools button.

Period:

monzs x| [sinzeomn x| dfvea =] w| Edi
Al

V' ear

Period

Period / Display for
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Using these commands you can choose whether to display the variables for the entire
simulation period, or by month, by year or for a set period. Through the red arrows
you can temporarily move back and forth for an equal period of display.

To view the results for the period, you choose the starting and ending date you want
through the two windows on the left, (for example, the first fifteen days of February
2005), then you can scroll through data while maintaining the chosen temporal
window, displaying the following fifteen days, and so on up to cover the entire period.

After each change, to update graph and data table you must use the Draw command.
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T

il profil
Data/Soil Profile... Sol profile

The command (also operated through the icon with the same name on the bar of the
Project) allows access to graphs in the soil profile. It appears a window from which to
view the trend in soil water content and the deficit, and the profile menu on the main
bar, from which you can directly choose which variables to display.

@ CRITeRIA 2015.12 -—-- KiwiTest
File Edit Data |Profile Tools Windows 7

B B

0 & v rmidy
Copy  Paste

New Open v Defidt

b
Froject Crop manag. | Validation Results 5ol profile

Sal | Weather

1o/ x|

B Profile: actinidia_1936_z008 =1l
B & M # L | [ Speed(l-05ec)

Case Humidiy Fist 10 41 10 lat | Fim —

i : ; : 1 g i i
: “olumetric Water Contert, : : : Deficit :

Window display of profiles in the soil

At the top we can see the Profile menu open

The trend water content with depth is shown in blue, the deficit in red. The graph
shows other four profiles in black, representing the water content in the soil. Going
from left to right, profiles are hygroscopic moisture, the wilting point, field capacity
and the water content at saturation.
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3.10. Commands Soil Profiles window

3.10.1. Main Bar commands

=

Case _ase

It opens a window with the list of cases present in the project.

=

Humidity Hurnidiky

Opens a window where you can choose to have the water content in the soil through
the volumetric water content, water content percentage or the ratio of saturation,
after its activation, the graph changes.

HlProfile: actinidia_1996_2008

B B M -

Window for selecting

aDaw .
the water content in

_]IIZIMD1.:’2DEIS "I

> = ]|

Case  Humidity  First -10 +1 +10 Lask
percentage
Yalurnetic ' ater Content [mrm) (LY jl
A0 Water Content Percentage [0-1] [ (UW-PA)/ [CC-Fe | i
Ratio of Saturation [0-1) [Uv/SAT] ric Vvster Content
=20 H
20 i ‘ ‘
-40 !
Window with the trend of volumetric water content
Time Commands 4 - o > b >
First -10 851104401 /2005 g +1 +10 Last

You can view the trends of soil water content in the daily temporal scanning. The
commands in figure allow moving along the time frame in which you have results. The
First and Last commands allow visualization of the water content profile of the first
and last days of simulation. Commands -10, -1 and +10, +1 allow you to move, back
and forth, respectively, of 10 days or of one day than the one displayed. However from
the list of the Day box is possible to access a specific day of interest.

Film and Speed . [ | Velocita (1-0Sec.)
Film !
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Through this command you can view the progress of the water content in soil over
time as a film, that is a continuous sequence of developments. The trend starts from
the day set in the window Day and continues, unless interrupted, until the last day of
simulation. Sequence stops by reactivating the command during the sequence.

Through the command Speed you can adjust the speed at which you want to show
trend.
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4. Tools Menu commands

Tools/Model run... = 3

Madel run

The command allows you to run the simulation model; it means to perform all
calculations from the data entered and the settings. The simulation is done if you have
entered weather data, soil data and crop data.

After having started the simulation, a window appears that gives an estimate of time
required to complete the calculations, and report the name of the event being
simulated and the related data.

r:'g Mathematical Model [ Mathematical Model
window, where you observe
the progress of the
simulation.

Caze: |
Soil: |
Weather: |

Crop: |

Run Project %

Run current case 2

LCancel | Bun... |

Tools/Options...

Brings up the tabbed window where you can edit the project options. For description,
see the chapter Data/Project/Commands of the main bar ....

Tools/Parameters...

Opens a menu from which you can change a variety of parameters on standard crops
and crops operations implemented in the project.

The commands on the main bar are to access the existing tables and to highlight
information on the parameters selected.
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Project Parameters ;IEIEI

[aroup: Dezcrphion:
I Crop I

Main bar of the window Project Parameters.

Groups menu 1# Project Parameters

[aroLp:

Crop ﬂ

Tillage
[rigation
Fertilization

This menu allows you to view one of the four tables in which are organized the default
parameters on crops and crops operations.

1# Project Parameters EI @
Group: Default: Range: Description:
NN -] o [ 00 |

Farameter Crop cycle | Thermal threshold | Emergence | Transplant | L&l increase | -
Caorm 175 g 30 1] oo |
Winter sugar best 240 ] 30 0 900
Spring sugar best 190 ] 50 0 950
Soybean 175 10 5 i G50
Wwiheat 260 1} 120 i 1400
Imigated wheat 2E0 1] 120 0 1400
Barley 220 i} 120 a 200
Tranplanted tomata 115 10 0 150 575
Sorghum 175 10 =] a GE0
Sunflower 180 10 =] a GE0
Rice 175 10 =] a 200
Potato 150 5 100 a 300
Horticultural crop 165 5 100 1] q00
Ornion 150 1} 150 a 1150
Surnmer carmot 150 5] 100 a 300
Summer pasture grass 145 2 30 0 q00
Alfalfa 1gt vear 225 5] 100 1] 1020
Alfalfa 365 5] 0 1] 7oo
Undersowing grazs [aut-zspring] 240 1] 120 0 1155
Gramineas grass JE5R 2 0 0 1400
A zparagus J65R ] 0 0 a00
Fallow 365 2 0 i 500
Sparze Fallow 3ER 2 0 0 E00
Grapevine 3ER a 0 0 1200
Graszs covered peach tree 3IER 7 20 0 1000
Peach tree 3JEG 7 20 1] 1000
Grazs covered pear e 365 7 0 i 1a00
Grass coverad kiwifruit 365 5 0 a 1600
Kiwwifruit 365 5 0 a 1600
Citrus tree 365 128 0 a 1500
Sugarcane 365 18 0 i ann
Blusberny 3R 7 0 a 1200 -
< | am

Table of parameters implemented in CRITERIA for the standard crops
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By selecting any item in the table, on the main bar appear: The default value, the
interval of values within which the parameter can vary, a brief description of the
meaning of the parameter within the model.

Modified items on the table are highlighted in yellow. If necessary, you can set back
the initial value of a parameter, pressing the default button on the main bar.

The modified values can be saved by changing the table from the Groups menu, or by
closing the Project Parameters window. In both cases a message appears asking if you
want to save your changes.

i The request window
9 allows you to save your
,./ Do wou want ko save the current parameters?

- changes

Vs Mo |

Tools/Crop Standards...

It opens the window interface of the database of information about crop histories.
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Window interface to database
of the characteristics of a crop
Crop: Clazz of the Ealliness
- i - Add
ISuanower J IMedlum J combination
YWorking: Sawing
- i - Delete
I.t'-‘«utumnal J IMedlum J combination
r lrrigations
‘Wwiater volume [mim]: ID
r Fertilization:
Fertilizer

INP [10-40) vI Add
Quantity
Il— ka‘ha Delete |

Depth
I cm

Dray of the year [negative if prev. year)

— Crop Dperations
Plowirg: W Day of the year [negative if prev. year]
Harrawirg: |_5 Daps fram zowing [hegative walue)
S owitg: Iﬁ Day of the wear [negative if prev. pear]
Fiolling: I_ Days from sowing
Weeding: I_ Days from sowing
Furrowing: I_ Daps from zoming
Harwvest: Iﬁ M airum days after sowing [optional]

Save | Cancel |

From the window you can define a standard crop, the type of work, the class of the
earliness, the type of seeding, fertilizing etc. For every choice and every operation
must match the specific day, expressed in relative terms (e.g., days from sowing, day of
the year);Other optional information concern the water volume, the quantities of
fertilizer used during the various phases and the total quantities of nitrogen and
phosphorus to be supplied. The interface also lets you change the default information
already present.

The image here presented shows the sunflower crop, with an autumnal work, medium
earliness class and medium sowing, to which correspond a certain number of days for
each processing phase.

The defined crop standards are used when selecting a crop to fit into a crop history
(Agronomic Data menu, Add Crop command) in a specific year, at this point the related
days associated with various crop operations materialize in actual dates, however,
editable by the user.

Tools/View Log File...
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It opens the text file containing information about simulation. The file contains the
date and time of simulation start, a list of various data of the working point and any
failures or errors found during the simulations.

Il

File Edit Format Wiew Help

start simulation 13/01/2016 - 15:02:41

1 actinidia 1996 2008 started at 13/01/2016 - 18:02:41 - s0i1: DoGl weather: mMeteo_1%%6_2008 crop History: actinidia slope: 2
25/06/1995 Error of water bhalance:0.1554482
20/08/1955 Error of water bhalance:0.1007814

End simulation at 13,/01,/2016 - 18:13:14

Kl 1z

Detail of Log file
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5. Window Menu commands

Opening windows of various interfaces of the data base and of the project, under the
Window menu shows the list of the various elements.

Window/Close All

It closes all windows except the one of the project.

Window/Horizontal

It allows arranging the data base windows horizontally.

EN 7 m w [ Te Peiiod:
ibles | EdtOn/Oft || Tooks  Draw nzo0s <] [3100008 ¥] A flan = >

AmE7 2

] H H P /!
gty ; mflk""”‘
T ﬂ'imw%w; b 1

06 1108 P ST 160 O

ER
Rl
s|E

2!

======

Orgenic | Bulk density] K Sat | Airenty
Clopl] | e ol et o i = Pa Tessh N a P a n |
veor | Lover | (08 | canat | s | core | Qe [Bukdnss| K ot J [3 L b N o P 0 i 5 T
depth e | depin e | 142 WL maten (1] | loroma] | (ow/d)
A |
Ll ‘ <] | e | 4
e Duplcate: Options__| Project Options | _Run bodel
‘ Mame | Sol | Ciop manag
[ [Weteo_155% 2008 [boGT [ctrida
|| actinidia_1936_2008 Metmo_1 336_2008 DOG1___________aclini icia

Image showing the windows horizontally

Window/Vertical

It allows arranging the data base windows vertically.
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sand 0zt Hateins | Womm stecion| Lapes | Disciption| Hudmdecort 2]
vt b w |

Clay:717

b B TerosswaMeds
ld. @ Il Preconsson

010105 117,05 40206 0TOACE 240307 247007 XU0SCS 151208

Image showing the windows vertically

Window/Overlap

It allows overlaying the windows of the data base.

& CRITERIA 2015.12 — KiwiTest

Fle Edt Data Weatherdata Tools Windows 7

0D & | & [ | B B
Wew Open | Priot Preview | Copy Pic
Project Sol Weather | Cropmanag. | vVeidation | Resuls | Sol profie
O Project; KiwiTest =l

n

#®-Meteorological Data: Meteo_1996_2008

o T W Fiom: Te: Period:
EdON/OR || Took  Draw ovrz0s = [aiavenes =] [Alfm =1 >
3| ™ [Ghat] rable | Descrion |
b
Mt P — Temperatura Massina
W@ Tempaauateda

lall, & I Precipiaziori 1

— B &
< [0 weather  varishles

Metea_1898_2008

F

Al 1,

P ool i
TN D i i
L I iy
T L |
LTIt il o e Il

Image showing overlaid windows
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