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Introduction

This document provides an overview of:

e the general system setup,
e preparing and running simulations with the CANDY interface,
e the usage of batch files for simulations without CANDY interface, and

e a checklist to avoid errors.

CANDY simulates the dynamics of carbon and nitrogen in the unsaturated (vadose)
zone of agriculturally used soils. The model application should preferably be focused
on sites with a rooting zone of up to 2 m. If required, simulation of water and
nitrogen movement may be extended to deeper profiles. The soil profile is divided
into homogeneous layers of 1 dm thickness each. The simulation proceeds in daily
time steps. Starting from initial values for all state variables the model simulates the
impact of management and climate on them. The following processes are included:

e climate conditions (access to database or generating climate data, correction of
systematic errors of observed precipitation),

e soil water dynamics (potential and actual evapotranspiration, percolation
through soil),

e soil temperature dynamics,

e turnover (mineralization and humification) of organic matter in soil,

e nitrogen dynamics (mineralization, immobilization, uptake, leaching, gaseous

losses, symbiotic N fixation).

CANDY comprises a user interface (Figure 1) that is organizing the access to the
data, the preparation of simulation tasks, and the simulation model itself. The data is
kept in a database. A list of recently used databases (red box in Figure 1) is shown in
the main window where you can quickly select the appropriate one. Each database
may contain a number of folders representing meaningful subunits, e.g. different
experiments or groups of fields or farms. Each folder contains a number of single
farm fields or experimental plots whereby each of them is treated homogeneously
over time. That means if fields have been divided in the past it is necessary to handle
them as separate plots. In standard mode the plots are the smallest units for the
process simulation. For site heterogeneities it is recommended to apply the GIS
mode.
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Figure 1: CANDY User interface - starting window

A simulation task consists of a site description and the scenario data. The site
description includes climate data and parameters of the horizons in the soil profile.

The climate data (daily time steps) consist of:

e air temperature at 2 m height (°C)
e global radiation (J cm-?) or daily sunshine duration (h)

e precipitation (mm)

For each horizon the following parameters are used:

e depth of the horizon (dm)

e stone content (Vol. %)

¢ bulk density and particle density (g cm3)

e soil moisture (Vol.%) at field capacity and wilting point

e soil texture: mass fraction (M.%) of clay, fine silt, and silt (the model also
accepts the amount of particles < 6.3 pm as FAT parameter)

e saturated hydraulic conductivity (mm d-1)



e Corg concentration (%); if physical parameters are considered to be state
variables, the value has to be consistent with the given soil physical

parameters

The scenario data include the agricultural management and the description of initial
conditions. These can be reconstructed from detailed observations. If no
measurements are available, the model initialization can be based on information
about former SOM reproduction. It may be helpful to apply the CCB model (see
http:/ /www.ufz.de/index.php?en=13999) to reconstruct carbon reproduction flux
from crop rotation and average yields in history. Furthermore required are
information about soil moisture (given as part of field capacity) and an indication of
the nitrogen state at starting time. Alternatively it is recommended to include several
years as ‘pretreatment’ for model spin up.

The model needs the description of the following farming activities (management) on
each field:

e soil tillage: date, used device, tillage depth (cm), maximum regarded depth
(dm)

e irrigation: date, applied water amount (mm)

e application of mineral N fertilizers: date, N amount (kg ha), type of fertilizer,
share of NHs-N (%)

e organic amendments: date, type of organic matter, fresh matter amount
(dtha?), C amount (kgha?) (Note: In case of slurry application, additional
information about dry matter content, total nitrogen content, and mineral
nitrogen content can be used by the model.)

e cropping: date of sowing and/or emergence and harvest, crop yield (dt ha')
and N uptake with main and side product (kg ha'), usage of the side product
(removed or left on field) (Note: If by-products are not removed and data are
available it is recommended to apply this as organic amendment instead of
using the ‘left on field” option.)

e ploughing: (see soil tillage)

e cutting of grassland and forage crops: date, yield (dt ha?)

e grazed grassland:

o start grazing: day, number of cattle units driven to the plot

o stop grazing: day, number of cattle units removed from the plot


http://www.ufz.de/index.php?en=13999

General system setup

You should have the candy.exe, borlndmm.dll, and an empty CANDY database
(demo.mdb), which is based on a MS ACCESS database with the CANDY-specific
tables and parameters. Copy all files to a directory where you have read and write
access and start CANDY.exe. Starting CANDY the very first time you will see a

window like this (Figure 2):

cdy_UIF.ado_cdyprm ConnectionString W
Source of Connection
Use Data Link File
| - | Browse...
+ Use Connection String
|EDB:C0mpact Without Replica Repair =False;Jet OLEDE:5FP =Falze;; | Build...
Ok Cancel Help

Figure 2: Building a data connection

Click on [Aufbauen/Build] to tell the model how it can connect to the database. Turn
to the tab “Provider” and choose a DB-Provider (Figure 3). The selection of Microsoft
jet 4.0 OLE Provider is recommended, but the Microsoft Office 12.0 Access Database

[...] Provider works as well.

EF | Data Link Properties

[=]

Select the data you want to connect to:

QOLE DB Providenis)

Esii GeoDatabase OLE DB Provider

Microsoft Jet 4.0 OLE DB Provider

Microsoft Cffice 12.0 Access Database Engine OLE DB Provide
Microsoft OLE DB Provider for Analysis Services 10.0
Microsoft OLE DB Provider for Indexing Service
Microsoft OLE DB Provider for ODBC Drivers
Microsoft OLE DB Provider for Oracle

Microsoft OLE DB Provider for Search

Microsoft OLE DB Provider for SQL Server

Microsoft OLE DB Simple Provider

M5DataShape

QLE DB Provider for Microsoft Directory Services

4 | (1 (3

[ ok |[ canca |[ Hew

|

Figure 3: Select a data provider

Click on [weiter/next], which switches to the tab “Verbindung/Connection” and
specify the filename (and path) of the CANDYAccess database that came together

with the candy.exe by clicking on the [..

.] button

(Figure 4). It is strongly

recommended to make a copy of the demo.mdb database and give it a new name
that reminds you to the content (e.g. cdy_my_experiment.mdb).



Ef | Data Link Properties =]

Connection | Advanced | All

Specify the following to connect to Access data:

1. Select or enter a database name:
F:\Schae T\SIMUAST mdb ()
2. Enter information to log on to the database:

User nama: Admin

Blank password  [] Allow saving password

Test Connection

[ ok |[ cancel |[ hHep |

Figure 4: Select the required data base (.mdb)

After finishing this step click on [OK]. You may check the connection with [Test
Connection/Verbindung testen]. The connection string is now built up (Figure 5).
After clicking [OK] you should have a proper running CANDY showing its data
connection in a list box.

This procedure is only required if you copy the CANDY system on a new computer
where it has not been used before. The following CANDY starts will always show the
database that you have used the last time.

Technical preparations

There may be some adaptations required to make CANDY running properly

If you edit the data with the CANDY interface it is essential to use a decimal point as
decimal symbol (!) because all data changes are made via SQL which is using the
semicolon as list separator! Furthermore it is recommended to have a short date
format as dd.mm.yyyy. These settings can be customized or checked at the MS-
Windows Control Panel under “Region and language” (German: Systemsteuerung
“Region und Sprache”) and [Additional Settings/Weitere Einstellungen] (Figure 5).



Change sorting method

Date and time formats

Short date: [ddMMayyyy - Decimal symbeol:

Long date: [dddd, d. MMMM yyyy V] No. of digits after decimal:

Short time: [HH:mm v] Digit grouping symbol:

Long time: [HH:mm:ss v] Digit grouping: 123,456,789
First day of week: [Montag v] Negative sign symbol:

What does the notation mean? Negative number format:

f’ Region and Language @ 9 Customize Format @
Fomats ‘ Location I Keyboards and Languages | Administrative Numbers |CU"E"‘C¥ | Time | Date I SWW‘Q‘
Format: Example
[German (Germany) ,I Positive:  123,456,789.00 Negative: ~ -123,456,789.00

" ' - o] -
[
Ll 4 4 4 Ll Ll

Examples Display leading zeros: 07 -
Short date: 02.06.2015
. . List tor: :

Long date: Dienstag, 2. Juni 2015 15t separator ‘ M

Shart time: 1503 Measurement system:

Long time: 150301 Standard digits: 0123456789 -
Additional settings... Use native digits: —Never =

Go online to learn about changing languages and regional formats Click Reset to restore the system default settings for
numbers, currency, time, and date.

Figure 5: MS-Windows Control Panel “Region and Language” (left) to control the [short date/Datum (kurz)]
entry and the [additional settings/Weitere Einstellungen] (right) to customize the
[Decimal/Dezimaltrennzeichen] and [Digit grouping symbol/Symbol fiir Zifferngruppierung]

If required, the user may change the settings in the registry database of the windows
system (Figure 6). Therefore you need to start the program regedit.exe that is

localized in the windows folder. The information is stored under
= HKEY_CURRENT_USER/Software/candy
and

= HKEY_CURRENT_USER/Software/candy/switches

If changes are necessary users should proceed very carefully to avoid problems with

the CANDY model.

ﬁ

candy

- 1. switches
| cch

) Classes

- | CSTAG

b |l ESET

- b JavaSoft
< i >

w

& Registry Editor
File Edit View Favorites Help
4 {8 Computer A || MName Type Data
b~ ) HKEY_CLASSES ROOT g?J(Default) REG_SZ (value not set)
4- 4y HKEY_CURRENT_USER gﬂado_parm REG_SZ User ID=Admin;Meode=>5hare Deny None:Jet OLED...
bl AppEvents 4 auto_soil REG_DWORD 000000000 (0)
by Console 24 BD_dynamics REG_DWORD 000000000 (0)
b-ul Control Panel 58] cdy_can REG_DWORD 0x0DD0000T (1)
i~ Environment =\ | w8 ces REG_DWORD 0x00000000 (0)
b-u EUDC 3B database REG_SZ Shedy\ST.mal;
b-ili Keyboard Layout ab] dpath REG_SZ si\edy
b~ Network
g 2t gdmoade REG_SZ -
b [} Remote f,l_']ppath REG_SZ Y\ Gruppen'bophy'\Projectshcandy
4.1 Software — E}_ﬂprovider REG_SZ Provider=Microsoft.)et. OLEDB.4.0;
© bl Adobe ab| rectab REG_SZ RS_demo
bl AppDatalow ab]path REG_SZ siledy

Computer\HKEY_CURRENT_USER\Software\candy

Figure 6: Registry Editor with the keys for the CANDY model
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Preparing a simulation run

Any preparation should include at least following steps:

e provide and check soil data

e provide and check climate data

e create a field or a plot in order to define the simulation object (plot selection)
e provide and check farming activity data

e provide and check measurement data (optionally)
General functions on the database form
Creating a new folder and deleting folders

Right-click on the uppermost (database) symbol in the tree view and click on [create
a new folder] in the context menu (Figure 7).

N R I = P le_db.mdb
£ create a new folder

Figure 7: Creating a new folder

In the subsequent dialog you have to enter the name (5 characters) of the new
CANDY folder (Figure 8) and click the [create] button. For details of the tree view
structure see Figure 9.

R | Create

Figure 8: Enter name of the new folder
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=58 Y:\gruppen\simo\carbiocial\uncas database path

= KOELI data folder
S B files group symbol files
B FX_KOELI_dat

B MA_KOELI_dat

B SL_KOELI_dat

M MV_KOELI_dat data tables (raw)

@ MS_KOELI_dat

&) MG_KOELI_dat

S__KOELISTC soil state files (binary)
=8 plots group symbol: plots

p-B ___10:1131-11311  active plotitem

B __ 20:1131-11312

B __ 3012111121 other plots

Figure 9: Tree structure overview

The context menu of a folder also includes a deleting option [delete folder]. There
will be a warning that you are going to delete all plots in this folder.

Creating a new plot and deleting plots

Right-click the plots symbol of the database to be extended, select the [add a new
plot] option in the context menu. If you want to use data from another plot (even
from another database) open the appropriate tableau and move the data (drag and
drop) from one plot item on (of?) the tree view to another.

For deleting plots select the option [delete active plot] from the context menu (right-
click on the plots symbol) to delete the activated plot (indicated by a yellow symbol in
the tree view). Or use the [delete this plot] option by right clicking on the selected
plot.

Editing tables of the user data

Activate the files symbol of the appropriate database and then the table that is to be
changed. You may edit the data directly in the table view. To insert new records,
move the pointer to the last record and press the [|] key. The data is saved by leaving
this record. To delete a record you have to press [CTRL]+[DEL] and confirm the
deleting action. Deleting a record in your FX table means to remove a plot from the
database, but without deleting the corresponding records in the other tables.

The MS table holds the simulation results. With a right click you can switch between
the file mode (plain table) and evaluation mode (graphic display).

Definition of simulation objects

A simulation object is a plot or subplot that is considered homogenous in terms of
climate, soil, and management. Different plots are aggregated in a database

11



consisting of (i) fixed data (FX_xxxxx_dat), (ii) management data (MA_xxxxx_dat),
(iii) measurement data (MV_xxxxx_dat), (iv) results from manure/slurry analysis
(SL_xxxxx_dat), and (v) data about the system state that can be used as initial values
(S__xxxxx.stc [binary file]) (Figure 9).

After opening the Database with [Plot Selection] (Fehler! Verweisquelle konnte
nicht gefunden werden.) you can edit the data on the sheets [Basic-Info],
[Management], and [Experimental Values].

ua CANDY - userinterface [ 180 || wer DATABASE - plot selection =1 e
ﬁ HELMHOLTZ B8 Ddatencandsanple_db.mdb Basic-Info  Management Experimental Yalues I

CENTRE FOR Er@ bt

ENVIRONMENTAL ] fles

RESEARCH - UFZ =1 plot ‘N 40+40

___1DNULL-N
Datapath: [FAGRZSIMUAGRZ_mod 2 == P-B __20:N: 20440 Site Conditions Initial Values
B _ 30 M:E0E0
=se ~B 40N 1204120 soil | M521BL - Clevel 8 |dtha
Parameters
View * RES-iles
latituct ‘N moisture level 100 %
S0L - module Medeposition 50 kgha
Change Datasource air temperature © start 01111998 ~
Change Data Provider precipitation T stop 31122004 ~
system database
SIOLEE G 3 bl achve fime i
\GRZASIMUAGRZ mdb; .
V| show dialog with experimental values uick start Wl-moce
Er create status model run (plot) N - prediction
2015 Version: 3201551 4

Figure 10: Plot and Basic-Info overview

Basic-Info

The [Basic-Info] sheet shows all data describing the plot and the simulation scenario,
which includes the plot name and the panels Site Conditions and Initial Values.

Site Conditions

The description of site conditions is based on:

e soil: profile selection from popup (should be prepared in advance, see
chapter Soil data)

e weather: climate station selection from popup (should be prepared in
advance, see chapter Climate data)

e latitude: only required to transform sunshine duration into global radiation
¢ N-deposition: an annual average of solid, liquid, and gaseous N compounds
e air temperature: long-term annual average temperature

e precipitation: long-term annual rainfall

e Dbiologic active time: if available it will be used to estimate the initial SOM
pools

12



Initial Values

The panel Initial Values shows indicators of plot history together with the time
frame of the planned simulation task.

-plot history

C-level: average annual input of reproducing carbon into SOM (Crep ~ 8..12)
N-level: indicator of the intensity of previous N fertilization

Note: link to soil parameters nin0 and k_nin (see chapter Soil data), which are useful
for a quick start without evaluation of the Nmin content. Nevertheless, it is
recommended to add an appropriate Nmin estimation to the [Experimental Values]
(See chapter Experimental values), rather than this indicator.

moisture level: relative filling of usable field capacity at simulation start

Note: if information about the water content is available it could be added as initial
value to the [Experimental Values] with model adaptation checked.

These data are used to determine specific initial values for the SOM pools, the
mineral soil nitrogen, and soil moisture according to the farming intensity as a rough
estimation. A better adaptation to real site conditions is possible if measurement data
are available. The SOM initialization routine will try to use information about
biologic active time (BAT). If not available, BAT will be calculated from soil texture,
air temperature, and precipitation. These options have no impact on the result if the
SOM pools will be adapted from measurement values.

-time frame

Start: simulation starting date; from this date climate and management data are
required. Be aware of starting a simulation run before sowing or emergence of the
crop.

Stop: simulation will finish at this date

If you want to use status file support you should as well press the [create status]
button. The status calculation is based on the plot history data, the selected soil
profile, and the BAT that will be calculated from soil texture, temperature, and
precipitation. If you change these data you should create a new status record in any
case.

Management data

Select the [Management] sheet to insert or edit the farming activities for the
simulation scenario. Click on the [Insert Record] to edit and add a new record.
Therefore, specify the date, select the farming action (upper drop down), and edit the
details (subject and intensity). For a further specification of the intensity you may
change the auto-filled content of the field at the bottom (green box).

13



To overwrite data, select the specific record in the table and change the information
using the drop down menu on the lower part of the form.

To save and store the data, press the [insert] or [update] button. Furthermore records
can be deleted with the [delete record] button and be printed with the [print] button.

wa DATABASE - plot selection | X
=@ g\fa‘e';\““d”\samp'e—db meb Basic-Info | Management | Experimental Values
5 rarml
- files __20:M:40+40 I v crops v minfit. + oigam. + tilage | imigin. v/ pest.am. v/ grazing I
= Iot
W bt ENULLN DATE  ACTION SUBJECT INTEMSTY UNIT -
B _ 20:N: 40+40 » 16111998  emergence W, Weizen 585 ditha
‘B ___30: N:80+80 11.031993  mineral M fertiizer caleium ammonium nitrate 20 kg Miha
el AN 120+120 22041999  mineral M fertilizer calcium ammanium nitrate 20 kgMsha
27051993 mineral M fertiizer calciurm ammonium nitrate 20 kgMiha
13.08.1999  harvest, crop res. removed W, Weizen 53.5 di‘ha
11.10.1399  emergence W wWeizen 43.3 di‘ha
20.03.2000  mineral M fertiizer caleium ammanium nitrate 40 kg M/ha
26.04.2000  mineral M fertilizer caleium ammanium nitrate 20 kg M/ha
30052000 mineral M fertilizer caleium ammanium nitrate 20 kg M/ha
-
Management Event
Ingert Fecord « Owverwrite Fecord
16.11.1998 ~| Action |emergence -
Subject | Weizen hd
wield goal [58.5 ditha MN-uptake (kg/ha)=  1567.95
End print delete record update

Figure 11: Editing management data

The check boxes in the upper part (red box) may be helpful to filter long data sets for
a better overview. You can add or remove ticks to set which parameters should be
displayed: crops, mineral fertilization (min.frt.), organic amendments (org.am.),
tillage, irrigation (irrigtn.), pesticide application (pest.am.), grazing.

Experimental values

Select the [Experimental Values] sheet to edit your observation data. If you want the
model to fit right through a data point, you should check the adaptation option
[model adaptation] (ADAPT =Y, default = N). In this case internal model values will
be overwritten with the observed value. Usually you won’t check this option and
CANDY stores the calculated values for an evaluation of the simulation results.

To reduce the number of selectable properties you can filter the parameter type and
select the corresponding parameters in the drop down field below.

14



) TO:NULLN

B ___20:N: 40+40
__30: N:80+30
40N 1204120

End

Basic-Info Management | Experimental Values

__20:N: 40+40
DATUM  PROPERTY TOP BOTTCWALLUE LIMNIT ADA

» 01.11.1998  organic Carbon [Corg) 0 3 204 % N
26.04.2002 M20-M fhux a 0 4.14784725379156E-5 ko/ha M
27.04.2002 M20-M fhue a a 0 katha M
28.04.2002  N20-N flus 0 0 0 katha M
29.04.2002  N20-M fhus 0 0 0 katha M
30.04.2002 M20-M fux a a 0 katha M
01.05.2002  M20-N flux a a 0 katha M
02.05.2002 M20-M flux a a 0 katha M
03.05.2002 M20-M flux a 0 5.33094709984307E-5 ko/ha M
04.05.2002  N20-N flus 0 0 0 katha M
05.05.2002  N20-M fhus 0 0 0 katha M
06.05.2002 N20-M flur 0 0 0 kgtha N .!

'# Inset Record  Ovenwiite Record || model adaptation
sampling date sampling depth absersatian
ot v | [0 -3 Jdm Ve

|0rganic: Carbon [Corg) V| |2.D4 %
‘ l shart evaluation J l print J l delete record J l inzert

Figure 12: Editing measurement data
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Soil data

There are two ways to access soil data. After starting CANDY, click on [Parameters]
to open the sheet [Soil Profiles] with the profile and horizon description (Figure 13
A). Alternatively you can access this sheet by double clicking the [soil] label from the

[Basic-Info] sheet in the Plot Selection window (Figure 13 B).

am  CANDY - userinterface [ =1~ |23 | wer DATABASE - plot selection | Ly
ﬁ HELMHOLTZ = Didatenicandytsample_dbmdb Basic-Info  Management Experimental ‘alues
CENTRE FOR Ee gl
ENVIRONMENTAL i fies
RESEARCH - UFZ -1 plots N 40+40
B __10NULLN - — ”
Datapath: | \dater!delphi XE5'ody_aim_dyn ? =B ___20: N: 40+40 Site Conditions Initial Values
TS B __ 30 N:a0E0
ot Selection
p— 5216L - Clevel  [3 |diha
Parameters
= g lau - MN-lavel high ~ +
Climate Data Iafitude ™ moisture level -IIE 0 =
S0L - module Ndeposiion 51 |kgha
Change Database airtemperature 'C start 01111938~
Change Data Provider A precipitation mmyr stop 31122004
1
i GLEDEAD, N biol. aclive time dir
U =
D wple_db mdb:
e erae e + show dialog with sxperimental values uick start Wikmode
Jet OLEDB: Rexgistr b
End
End creats status model run (plot) N - prediction
2015 Version: 3.20.15.91 4
wr DATABASE - Parameters v | L&

General parameters  Actions | Soi Profiles WoiopPam  Grassland + Livestock  Grassind  OM-Pam  Fertilzers Properties Resulilbjects T_model  SB4 parameters  ACCESS-DATARASE
IM521EL ~| 7 create new profile soil parameters
HRZ_NAME DEFTH |~ TOPSOIL{acti] FaT 294 Mz 2
» IM521BLT 3 stores | 0] Walx SILT 70| Mz
i > 1el. rooting resist. (0 o pritfizm ELer Gl
estoLe " | f 1% oen
: 2E6
IM521BL4 20 129 pampeetls O et
FC 329 volz
NIND | B kashaddm WP 16.9] val%
KMING | kathatdm ks 459 mmed
HYDROMORPH HC 06| Jeme/K.
55D oplion
Cag | 21M
long term stabilized carbon pool fram:
fine particles ICP=
clay content
- * paiticle surface
4 IR0 3
] L » M|+ = |a|v X |U End

Figure 13: Soil Profile Sheet for editing soil data

You should describe the soil profile for the specific scenario. In order to create a new
profile, replace the [?] with the name of the new profile and press the [create new
profile] button. Then it is possible to edit the depth (lower boundary) and the soil
parameters of each horizon. The cursor has to be moved to an empty line ([|] key) or
click the [+] button in order to insert a new horizon record.

The parameters of each horizon are listed on the right hand side of the sheet. Soil
texture is mainly characterized by the FAT value that represents the particles
< 6.3 pm (clay + fine silt). If available, the values for clay (particles < 2 um) and silt
(particles = 2 ym and < 63 um) should be added. FAT will be calculated internally
based on clay and silt content by clicking the [?] button while the FAT field is active.

16



Other parameters are:

TOPSOIL (active):

rel. root resist:

stones:

HYDROMORPH:

NINO:
K_NIN:
FAT:
CLAY:
SILT:
BD:
PD:
FC:
WP:
Ks:
HC:
Corg:

Yes (1) = tillage horizon, modelling of OM-turnover,
No (0) = otherwise

modifier (0..1) to adapt default root development to the specific
soil conditions

stone concentration [Vol. %]

if checked horizon is permanent saturated with water
standard value (level 2) of nitrate N (kg ha) in a 1 dm soil layer.
describes the changing of NINO amount per level

soil particles < 6.3 pm

soil particles <2 um

soil particles > 2 uym and < 63 um

bulk density (g cm™)

particle density (g cm)

water content at field capacity (Vol. %); usually at pF 1.8
water content at permanent wilting point (Vol. %); at pF 4.2
saturated hydraulic conductivity (mm d-1)

heat capacity of soil substrate (default: 0.16)

organic carbon [M. %] should be only filled if using the SSD
option and the impact of SOM on soil physics should be
simulated.

Furthermore, the description of a topsoil horizon includes a selection of the model
type that will be used for the calculation of long-term stabilized carbon (LTSC). The
available options are:

e Fine particles: LTSC := FAT * ICP; selecting this option you have to specify
the parameter value for ICP. Its usual range is 0.04...0.06.

e C(lay content : LTSC := f(clay); see Rithlmann (2002) (see CANDY Manual)

e Particle surface: following Puhlmann et al. (2006) and Kuka (2005); LTSC is
associated with the surface area of micropores, indicated by WP
(recommended option) (see CANDY Manual: chapter Soil organic matter

turnover).
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Climate data

The module climate data provides the possibility to edit or verify the climate data. Of
course you could as well use other tools to compile the data. The table view of the
selected climate data file supports also pasting of data from other sources. This has to
be done separately for each column. Click on [Climate Data] to open the window
with the climate data (Figure 14).

DataTable

Here you can fill in your climate data.

e CANDY - user interface L 5 wer Climate Data | %
ﬁ HELMHDLTZ cimate station raphics  Generator

CENTRE FOR
ENVIRONMENTAL
RESEARCH - UFZ

datum nied Item glob wslat append data

» 0101195 53 3 lau
0201193 £1 741 lau

a 03011336 41 237 lau yesr 2003
L 04011336 31 106 lau

Parameters lay_1993 0501133 77 3145 lau

au_2000 0601199 57 @2 lau

Check Result Table -
au_2001 07.01.13% 22 140 lau sun shine duration in h/d
1103 lau

Jau_2002 08011336
03 257 lau

SQL - module 03.01.1336
Jau_2004 1001195 04 2581 create data set
Change Database Iau_2005 11.01.19% Ex 2774 lau

station name [3 char.
Datapi: [D:\daten\delph _EShcdy_gim_dyn 2 ( 1772

=)

Plot Selection

*  global radiation inJ /o

=)
Cooococoomooo~oo
o

Please use cul and pasie
14 3304 lsu mechanism fo fllin data
13 3905 lou fiom other sources

Change Data Provider lau_2006 1201199
syrtem database lau_2007 13011986 i '
AROLEDEAD: z lau 2008 14071956 R T moshanin i working
dysample_db. mokb: 7 22003 b’ only columnwise!
Isu_2010 «Ju »

- § « 3 [ + - - v X 3] apy to EXCEL

retur

Figure 14: Editing climate data

Copy the data to the clipboard as usual and click the right mouse button on the first
(upper) cell where you want to start the pasting. Click on the paste command of the
appearing context menu.

For the whole time interval of the simulation scenario the climate data have to be
provided in daily time steps without any gaps. Practice shows that temperature and
radiation data can also be used from distant stations, but precipitation data should be
used from a local data set. The available data can be checked selecting a climate
station and the appropriate year. Users who don’t want to edit the data directly in
the ACCESS database can append a new dataset using the elements on the right
panel (Figure 14, red box). You may use the copy and paste function (right click on
empty field) to fill the data grid. The option [copy to EXCEL] may be helpful to use
the climate data in another task.

For larger datasets it may be possible that the climate data contain for several years
sunshine duration and for other years global radiation. In this case it is necessary to
replace the GLOB values with -999 as symbol for missing value. CANDY will check
during the program start if records with sunshine duration are found where GLOB is
not indicated as “missing” and ask if it should replace these values automatically.
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Graphics

This sheet can be used to empirically check your weather data within your data set
(Figure 15). For each relevant element (temperature, precipitation, sunshine duration,
and global radiation) a plot can be generated for every year and controlled for
patterns of natural occurring conditions and/or appearing uncertainties, e.g. data
gaps. Furthermore precipitation and global radiation data can be plotted as either
observed data or corrected and generated data, respectively.

wmr Climate Data | £3
climate station DataTable | Graphics = Generator
wids — Elements
b lau 1336 “l.
la_1337 * Temperature 20 l | [" J' ﬂ |r‘|
lau_1998 ﬂ ||. ‘ HEAC
lauy_1999 | 15 Al il {WU' .
Jau_2000 | s 1l J ot 'y J‘ I
lau_200T1 ERTTONI 10 4 C\] ! W I |
w2002 recipitation [kor 1 H'I N I |i i |
lawy_2003 5 1n I .‘1 F'| ' W ,'1 I
lau_2004 oMW l-.l'l,. Ay l Wy W !
Jau_2005 . . Y | T i
o 2006 recipitation [obs| " 'u ", II | i
lau_2007 f‘-]] | I
lau_2008 -0 i I
au_2009 \ b
Jau_2010 Glob. R adiation(db) -18
Jan Feb Mrz  Apr  Mai  Jun Jul Aug  Sep Okt Mov Dez Dez
-
return

Figure 15: Graphical overview for a selected year within the given data set

Climate generator

The climate generator is an option that may be helpful to provide long term data
series. From a number of available annual data sets the monthly statistical
parameters of temperature, rainfall, and global radiation can be identified. These
parameters are stored in a file and can be used during simulation runs to generate
randomly weather data.

Parameter environment

Any simulation result is based on the parameters used. As a first step the user should
verify that the available parameters are fitting the special purpose. It may be possible
to extend the parameters provided with CANDY database (add new crops or
fertilizers) or to adapt single parameter values (e.g. the C/N ratio of straw) according
to local peculiarities. It is strongly recommended to look at the description of model
algorithms before changing the parameter set. Sensitivity analyses may help to find
the most important parameters to be adapted to local conditions.
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Simulation runs

Single simulation run

This paragraph explains how to start single model runs. In the [Basic-Info] sheet of
the Plot Selection module you will find the [model run (plot)] button (blue box) to
start the simulation model (Figure 16 A). The system creates a batch file to document
the simulation run (last_candy_run.bat). This batch file can be modified by
experienced users in order to run the model without using the interface program (see
chapter Batch file settings).

Before starting the actual simulation you have to decide about the use of
measurement data. The dialog in Figure 16 provides the opportunity to select records
from either existing observations [existing data] or generating new data sets [new
data]. All records compiled within this dialog will be moved from the CDY_MVDAT
table into the CDY_MSDAT table (used during simulation) where model results will
be stored. The dialog is only activated if the appropriate option is checked (red box).

wer DATABASE - plot selection | [=] W
E‘"'; g\dta‘e';\w“d?\wmp'e—db ek Basic-Info | Management Experimental Values A
rgml
= fies
- plets [IN: 40-+40 |
CoB 10 NULLN
B _ 20:M: 40+40 Site Conditions Initial Values
30 N:B0+80

A0 M 1204120 sail | IME21EL - Coevel deha
wosther R e
latitude “N moisture lewvel %
. -
-

MN-deposition koyfha
air temperature = start
precipitation  |500 mmpyr stop
hial. active time diyr

I v show dialog with experimental values I guick start WN-rnode
End create status model run (plof) M - prediction
— s
——
wor Measurements for Simulation | = wer Measurements for Simulat | =
evisting data | Bew data existing data
®| aigaric Carbon (Coral depth B
8 soil moisture [VOL%) sol moistue VOL%] L] dm
o m N2ON fl -
fime interval
evetyday stardate (77171398 -
e PEAEEES enddate (37122004 ~
* decades
invert
monthly i
weedtun
s dafum fomdepth todepih  adaptafion propety - s daum  fromdepth todepth  adaptafion propetty
3 2 0111133 ] 3 oigaric Carbon [Corg - » 2 01198 0 3 organic Carbon [Corg =
2 26.04.200; 0 0N H2O0-H fls FIORINE:S 0 E soil maisture{Mz]
2 27.04.200 0 0N H2O-H fls 2 301193 0 El soil maisture{M%)
2 20.04.200 o 0N H20M s 2 :1219% 0 3N sall moisture{H72)
2 29.04.200; 0 0N M2 flus 2 30195 0 E soil maisture{Mz]
2 30.04.200: 0 0N H2O-H fls 2 802195 0 3N soil maisturs(M%)
2 01.05.200: o 0N H20H s 2 303195 0 3N sall moisture{H72)
2 02.05.200 o 0N 20N fhat 2 3004195 0 E sol mosture (M%)
2 03.06.200: 0 0N 2O fls 2 3105195 0 3N soil maisturs{M%)
2 04.05.200: 0 0N 20N fhat = 2 3006195 [ B sol misture (M) =
feset o back un CANDYY foset aoback un CANDY

Figure 16: Dialog for model run (A) with measurement data dialog for existing data (B1) and new data (B2)
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For taking your existing data into account, select the desired parameters and press
[use4run] (Figure 16 B1). For new data, choose the appropriate parameter from the
drop-down list, specify the soil depth in dm (only for properties that require this
input) as well as the output frequency (everyday, pentades, decades or monthly),
select the start and the stop date, and click [add] (Figure 16 B2). Please be aware that
some properties make only sense with the proper setting of model switches.

The dialog with the compilation of the control data with an opportunity to edit
model switches and result recording option appears after clicking on [run CANDY]
(Figure 16 Bl and B2). To omit the Measurement data dialog you have to check the
quick start option before clicking on the [model run (plot)] button on the [Basic-Info]
sheet.

wor CANDY: runtime parameters L I_|ij

datapath |0 datentdelphi <E Sedy_gm_dynt,

SCEnano result output settings standard switches expert switches
start |01.11.1998 A4 optianz parmset uge CANDY crop model
no output init ati
stop [21.12.2004 - . HORM 7| wait after 1un /| precipitation data not et cormected
zily
range. |tigrf pentades CIPS present wnoff (lvsimeters) risk analysis; runs= a0 :
plat |__20 + dekades 550 use generated climate data ramdom distribution of mineral fertilizer; 2= |0
zoil  |IMBZ1BL matithly DARCY i = A
) RERE ¥ new generated initial conditions e (R, WAL BaalE -
climate |lau annualy 2 . use non-default initial condions
v 50M in steady state " 5 ¢

res. kable  |AS_demo o e g ile name |7 recond=(q

z z MeszageClazs [g
Provider=Microsaft Jet OLEDE. 4.0; -
I zer |D=ddrin; . T
Data Source=D:datenscandwssample_db.rmdb; activate GlS-mode  object:D =
Mode=5hare Deny Mone; 3 precipitation adaptation with factor= |1
Jet OLEDB:Spstem database="":
Jet OLEDE:Reqistry Path="";
Jet OLEDB:Database Password=""";
Jet OLEDE:Engine Type=h; e
Jet OLEDE:Databasze Locking Mode=0; ; ;
Jet OLEDE:Global Partial Bulk Ops=2; - start simulation

Figure 17: Dialog for runtime parameter environmental settings to start a simulation run

Scenario

In left panel of the window is a summary of the scenario that will be simulated.
Changes are still possible.

Result output

You may select the results that you want to be recorded as well as the selected output
frequency on panel result output (Figure 18). The recording frequency of result
records (additional to measurements that have been selected in a previous dialog)
may be chosen between different time intervals. For annual recording the date may
be specified (e.g. hydrologic year ends at 31.10.). If any result output is selected it is
possible to edit the table name (RS_*) and the single elements of the result record
clicking on [select results]. The set of selected results is kept within the database and
can be used for following simulation runs without further activity. It is possible to
store and re-load a specified list if you have to use different compilations of results
and want to switch between them.

The names of the result tables have to start with RS_. From the user interface you
may start a special viewer for these tables with an option to export data into an
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EXCEL sheet. The name of the result table can be changed by the user. CANDY
provides the last given name as default. One result table may contain result sets of
different plots (see database description). Only results of the current simulated plot
will be rewritten.

wir CANDY: runtime parameters | 238 | wor Select Results | x
datapath [D-\dater'daiphi_<E Shedy_amm_dpn'
scenario result output settings standard switches expert switches + BAT -
stait |01.11.1998 hd e pamsat use CANDY crop mag | flowe to groundweater
1o output "
ston [3112.2004 - - p NORM = R ! precipitati not vet conected | water halance
1an ot aly N leaching =
ge g . =
pentades RS prevent runoff (lysimeters) sk analpsisiuns= |0 =8 7 Nincrop
plot [__20 * dekades 550 random distribution of mineral fertizer; s=|0 gaseaus N loss 1
soil [IM521BL monthly DARCY _ — P 4
e € generated inial conditions | | '8P53t managem. untl peat_count= [{ - N mineralization
climate |lau annually . use non-default initial condions CinAOM [0-30cm)]
| 50M in steady state ; .
tes 1able. [R5_demo fie name: 7 recordk | Cin 50M (0-30cm)
- ) Messagellass |9 decomposable carbon (0-30c none
Provider=Hicrosaft.Jet OLEDB 4.0; -  soil water 0100cm
Uaet ID=Adnin: fivale GIS mods abiectiD =
Data Source=D:\daten’candysample_db.mdb; EEREIDEEHITED G | soil temperature 0-30cm
Mods=Share Deny None: ~ | precipitation adaptation with factor= [1
Jet OLEDE:System database="" N D.n soil surface ivert
Jet DLEDE:Fegistiy Path="" | N 0-30cm =
Jet OLEDB: Database Password=" — R,
et OLEDB:Engine Type=5: P
Jet DLEDE: Database Locking Mode=0; oK
Jet OLEDB:Global Partil Bulk Ops=2; - start simulation

Figure 18: Selecting output results

Settings

The drop down selection controls the record of CDYAPARM that is used for the
simulation run. Usually the standard selection of NORM (normal) will be
appropriate. Furthermore, special submodels like Soil Structure Dynamics (SSD),
Carbon In Pore Space (CIPS), and DARCY for water dynamics may be switched on -
if the CANDY version is enabled for this option.

Standard switches

wait after run: model window stays on screen after finishing the simulation
prevent runoff: no surface runoff occurs, water surplus stays on top

generated climate: climate data will be generated during simulation; to use this
option, the preparation of a generator file (*.per) in the climate module is required

new initial cond.: model initialization from basic data (FXDAT) and not from a
status record

SOM in steady state: assuming the scenario represents also the past management, the
initialization of SOM will be based on the farming activity during the scenario and
not on the Crep value in the basic data (C-level in Initial Values)

Expert switches

precipitation data not yet corrected (default): the model compensates the systematic
errors of precipitation measurements

risk analysis: here you can specify the number of repeated model runs with random
climate data from the weather generator

repeat management: use this option if you want to repeat a crop rotation for N
succeeding years
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non-default initial conditions: you may read the initial condition from any status file
(*.stc). Specify the file name and the record number that should be used

message class: a higher message class will suppress less interesting messages

GIS-mode: to be checked if the model is used in GIS mode

precipitation adaptation factor: all precipitation data will be increased by this factor

Clicking [start simulation] will start the model. The simulation protocol is written

into the ASCII file CANDYMSG.msg

You may stop [wait] and continue [go on] the simulation at any time. If the model
run is stopped you can go on for certain time steps [step] to watch the model
behavior at these dates. You may as well cancel [end] the simulation and return to

the initial window.

wet CANDY

| X

CAMNDY run : trgraf___ 20 [241]25.08.2002

80: 30.10.2001 147.0 kg M/ha uptake by crop [above ground) Kartoffe) &
81: 30102007 -63.9 kg M/ha balance(input-uptake]

82: 30102001 53.8 kg N/ha Residue-lnput of potato

83: 3010.2001 1195.96227004225 kg Crep/ha of potata

84 2001: total M-Immizzion = 52.0 kg/ha

85 coverage with green crop: 136.0d  of 3654

96 Year 5 Climate: 2002 Mnmt:2002

87 calculated PET

98: seazonal partition of M-immissions activ

89:11.04.2002: emergence Sommergerste[CANDY)

90: 08.05.2002 40.0 kg M/ha min.Fert.

91: 03.06.2002 0.0 kg N/ha minFert.

92:11.06.2002 40.0 kg M/ha min.Fert.

93: 12.08.2002: surface runoff: 10.672132 mm

94: 21.08.2002 symb. M-Fis.= 0.0 ka/ha

95: 21.08.2002 Transpiration=223.5 mm

96: 21.08.2002 harvest

97 21.08.2002 132 days active Sommergerste

98: 21.08.2002 97.0 kg M/ha uptake by crop (above ground] Sommerg
99; 21.08.2002 66.2 kg N/ha balance[input-uptake] b
100: 21.08.2002 14.8 kg M/ha Residue- nput of zpring barle

step = goon end
-

Version: 3201591

Figure 19: CANDY protocol of the simulation run
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Group simulation

If you want to bundle your simulations for a number of plots in a given folder, you
can activate group simulation from the context menu of the folder (right click, Figure
20A) in the tree view. There will be a list of all plots shown, where you can make a
selection for the simulation run. All selected results are recorded in the given (RS_)
table. Special parameters or switches can be set in the parms field (Figure 20B).
Switches relate to the batch file setting (see chapter Batch File Settings).

. DATABASH

wer DATABASE - plot selection

= % Y\Bruppenibophy\Projectshcandyhsample_db.mdb
3

create GIS support

518 Di\datenveandyvsample_db.mab:
=& gt
1 fies
-1 plots
B _ 10 NULLN

| group simulation :

30 N:80+80

B
E] 40 N: 1204120

End

End

¥ Plot 10: NULL-N
¥ Plot20: N: 40+40
| Flot 30: N:a0+80
! Plot40:N: 120+120

B

all none

imvert

gt

start 01.11.1995 -
SR 5112 2004 -

| generate inifial state
 SOM in steady state

ysimetet mode
/| precipitation data not pet corected

pams [ ]

output frequency
s outpLt
dayly
pertades
dekades
monthly

o annualy

selectresults

eble |

use all measurements

madsl run (groug)

Figure 20: Preparation of group simulation runs
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Result evaluation

All messages about the model activities are stored in a message file
(CANDYMSG.msg). For each simulated date listed in the CDY_MSDAT table the
respective model value is stored as s_wert. Further, depending on the settings, you
will find a user defined table with result recordings (RS_*). Start the RS_-table viewer
from the user interface to work with this model output. To use this facility all result
table names have to start with ‘RS_’. Activate the record set and the plot number that
you want to analyze. Then you may select the variable of your interest. You will see a

numerical and a graphical representation as well as the average value of this result
variable.

wor Check Result Tables | — W

RS DERMO z0il temperature 0-30crm[*C] -
RS_drcy

]
]
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20011.1938 : 4787158001 239014 |
30.11.1995 : 0.660538375377655
100121993 -0.604036330781402
20121938 : 4132731 38046265 \
31121938 5.15783023834229 | | v |l'l
10.01.1999 : B.3767294883728

20.01.1939: 5.41287231445313
31.01.1993: 51023325520105
10.02.1999 : 4108131 28552856
200219333 : 1.34587083723303
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Figure 21: Result overview

Click on [export2XL] to move the whole result data set (all variables) into an EXCEL
spreadsheet. Be patient until export is finished! To reduce time it may be useful to
select an appropriate starting date.

Another tool for model assessment is the usage of the evaluation module that can be
activated directly after a simulation run (launch evaluation mode?) or can be started
from the context menu of the MS_xxxxx_dat item in the files group.
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Figure 22: Comparing measurement and simulation results with the evaluation module

In the evaluation module the user has to select plot, property, and depth.
Measurement values (dots) and simulation results (line) are shown as table and
graphic. Data may be moved into an EXCEL sheet and simulation results can be
permanently saved to the CDY_MVDAT table.
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Soil state recording

If you did not activate the option for new generated initial conditions, the system will
initialize from a valid record in the status file (5___*.stc). During simulation a new
status record is written after each year and additionally at the end of the simulation

scenario.

The viewer for this file will be activated if you click ona S___-file item:

- —
[:datentdelphi_<EShgrassmindsS__brasi.STC
1 records
Stat-Record
layer  TEMP MOIST NH4-M NO3M| | FaRM WalLLUE PaRk WALLIE
1 43275 35.75E 0 01 FPNR 1] daynr 0
2 074 11431 0 01 weganf 1) year 2007
3 58222 31431 0 01 vegend ] plat _ 120
4 E.BESE 32655 0 01 tempant a oW ]
5 FAEE J2E5E 0 01 dbgman 0 speisch 0
E 8.0641 32685 O 01 matanf 1] s2ep 0
7 8.811E 34265 0 01 wutief 0
g 95586 34.265 0 01 bedgrd 0
3 10.30E 34.265 0O 01 bestho 0
10 11.082 34.265 0 01 apoal 0
1 11.80C 30 1] 01 rvirt 0
12 12548 30 a 01 maxpflent ]
13 13,258 30 0 01 kurnplent 0
14 14.042 30 1] 01 legans M
15 14.79C 30 1] 01 mina 0
16 15.537 30 1] 01 besruh hs
17 16.284 30 1] 01 forts 0
18 17.03z 30 1) 0.1
19 17.772 30 1] 01
20 18.52€ 30 a 01
layer  C_OM. C_OM: OPM1 OPM2 OPM3 OPM4 0OPM5E OPME
1 50096 1408.€ 0 1] 1] 1] 1] 1]
2 ENsETaBE0 0 0 0 0 0 Lcsee JLLom»
3 500.9€ 1408. O 1] 1] 1] 1] 1]
g g g g g g g g g compress file
E 1] 1] 1] 1] 1] 1] 1] 1]
a a a a a a
0K

Figure 23: Checking soil state records
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Batch file settings

Description

CANDY simulation can be performed without opening the graphical user interface
using batch file calls. Therefore some specific parameter settings in the batch file are
required. Some settings are mandatory (A, E, S, D, P, and W).

The general call is: <Data path>\ Candy.exe <parameters> <switches>

Parameters
attribute meaning
A= start date (A=dd.mm.yyyy) (same as startdat in CDY_FXDAT)
E= end date (E=dd.mm.yyyy) (same as stopdat in CDY_FXDAT)
p= name of soil profile (link to standort in CDY_FXDAT)
D= data folder name (link to frname in CDY_FXDAT)
O= object id for GIS simulations
S= plot index as 5 digit string (from snr and utlg in CDY_FXDAT and “_"
for free digits): “___snrutlg”
W= short name of the climate station (sss) (link to wetter in CDY_FXDAT)
= result table name (will eventually be created)
OF= output frequency for simulation results
= Name of text file for result output
PDB= database path
DP= data path
LTEM= average air temperature
RF= factor to change precipitation
LT= longitude
DS= standard deviation of randomized N fertilizer application
PSET= selection of general parameters
UNIT= selection of global climate dataset
ST= state record
= number of years the simulation will repeat
ZOF= offset (years) for cyclic simulation
RAnn risc analysis with nn replications of the scenario
Remarks

“u__nm

Be aware of correct using, there should be no space before the equal sign “=".
S=_snru with snr=plot number and u=subplot (UTLG); e.g.: __123: snr=12, utlg=3
W=INKUB for the simulation of incubation experiments

OF=possible options are 1 (daily), 5 (pentades), 10 (decades), 30 (monthly);
default: annual
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Also be aware of setting spaces between each attribute.

Model switches

All switches have +/- options; if a switch is not used in the model call at all, the
default setting will be active anyway.

attribute Meaning

Z+ generated climate data, default Z- (real climate data)

S+ generates initial conditions from fixed data (C_rep), no status file
necessary (S__xxxxx.STC), default S-
optional SS (generation of SOM pools in steady state)

W- no stop after simulation run, default W+

GO simulation starts immediately (usually combined with W-)

G+ simulations in GIS mode, default G-

P- no graphical results during simulation, default P+

K- precipitation data will be taken as given and won’t be corrected
L+ lysimeter mode

P+ presentation mode

An example of a batch-file setting is given in Figure 24, where a master batch-file
(Figure 24 A) defines the command “call ???.bat” to initiate a model run, which is
described with its settings in the slave batch-file (Figure 24 B). The name of the slave
batch equals the name within the master batch-file. The term “call” therefore assures
that the start of the model call in the next row is initiated. The terms “%1” (Figure 24
B, green box) and “%2” (Figure 24 B, orange box) in the slave batch-file work as a
placeholder, which automatically call a certain attribute that is described within the
tirst stake (Figure 24 A, green box) and the second stake (Figure 24 A, orange box) of
the master batch-file. This might be used for different states of the system, e.g. when
different soil profiles, climate situations, plot index” or any other variable condition
will be addressed.

ijaster_(all_GRZ-Editnr o= | =]

Datei Bearbeiten Format  Ansicht ?

rem master file callipa gy vdith different soil profiles (soill...soi74) for the management of the plot with SNR=1 UTLG=0
call run_cdy_GrRz.bat §__1d soill

call run_cdy_GrRzZ.bat J|___10 soil2

call run_cdy_GrRzZ.bat J|__10 soil3

call run_cdy_GrRZ.bat |___10 soil4 A

Mjrun_:dy_GRZBAT-Nntepad [al®]=]
File Edit Format View Help
F:\GRZ\SIMU\candy A=01.08.2008 E=31.12.2014 D=gc|er P=%Z W=GRZ PDB=F:\GRZ\SIMU\GRZ.mdb DP=F:\GRZ\SIMU\GRZ_mod W- P- S5+ 55 K+ R=RS_GRZ OF=30 GO ' -

copy F:\GRZ\SIMU\ST_mod\CANDYMSG.msg F:\GRZ\SIMU\msg\msgkl_%2.msg B

Figure 24: An example for running the model via batch calls from master (A) and slave (B). Latter is using
parameters for the plot index (%1) and soil profile name (%?2). The message file is stored in a separate
directory after each model call
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CANDY error handling

A number of typical errors will be recognized by the model during a simulation
run. Normally the model stops showing a message box with some hint to
identified problem and terminate after quitting this box. In some cases this hint is
only showing the last reason for the model to give up. It is well possible that the
real cause for the termination is not directly shown - so use your common sense
to find the solution for this problem.

There are applications where this stop and wait for a button click may not be
appropriate. It is possible to avoid this waiting behaviour inserting a text value in
the CANDY registry with the name “wait_on_error” and the value “no”. In this
case the model will terminate immediately without any error hint.

Checklist to avoid errors

e Do you use’.” as decimal separator? (Figure 25)

[ 23 ]

candy

IQI Mumber of query values and destination fields are not the same.

oK

Figure 25: Error message possibly caused by wrong decimal separator

e Isaname of the data source correct?

o Is the date format set to [dd.mm.yyyy]?

e Are all required parameters for modelling in the database?

¢ Do you have gaps in your climate, soil or management data?

e Is the order of actions in your management data correct? (Figure 26)
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BD'F‘IJ

no crop active; harvest event will be ignored

OK

Figure 26: Message caused by starting the simulation between sowing and harvesting

¢ Are climate data sets complete for the current simulation run?

e Check availability of climate data.

candy @

”ﬁ“‘) Zugriffsverletzung bei Adresse 000FF055 in Maodul "candy.exe’. Lesen
S von Adresse 00000000,
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