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Introduction 2

Introduction

The DSSAT4 Shell program provides a user-friendly working environment in which various stand-
alone tools and applications are seamlessly integrated with the DSSAT4 crop models. Within the
shell, the user can launch applications for creating and modifying data files, running the crop models,
and analyzing the results. Each of the component applications of the DSSAT4 system are installed
separately so that the user can customize the DSSAT4 setup and the shell program recognizes the
components which are present.

The following sections give a brief overview of the menu system and capabilities of the DSSAT4 shell
program.

DSSAT

Version 4
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Running the Crop Models

The CSM model is run by first selecting the experiments and treatments to be simulated. A group of
experiments and treatments can be run in a single simulation in "batch" mode. A single
experiment/treatment can be run either as a batch simulation or in sensitivity mode.

The list of installed experiment files can be seen by expanding the "Models" directory tree. Crops are
organized by type, i.e., cereals, legumes, etc. within the "Model" category. Each crop can be
expanded to show a list of available experiments and under each experiment, a list of treatments can
be viewed. In the screen shot below, treatments 1, 2 and 3 of the rice experiment, DTSP8502, and

treatment 1 of IRMZ8601.RIX, have been selected for simulation.

[} DSSATwv4 Version 4.0.1.0

File Data Model Analysis Help Fun the crop model:
| TiNew - | & & | @G
3 DSSATv4 - Rice
@ E
L4 .
_____ - =1 [ Experiments |
B~ EE,':; =7 DTSPES0ZRIX .
E—" killet E@ Treatments
Crap Management Data _____ i'_'ﬂ Rice ..... B‘ [1] 0-0-0 MPE, L
s S arghurn vl B‘ [2138 kg ha-1 of applied M E
u L~ :*-_—'I‘ Whgeat =} vl (3 [3175 ka ha-1 of applied N
& . EI FrpLae O B‘ [4] 113 kg ha-1 of applied M L
H,:,E,I:,t Crons O [} [5]1 150 kg ha-1 of appled M
il Cra Sp |:| B’ [E] 188 kg ha-1 of applied M
Ve etapl:ules - [][E4 Ewperimental Data
Fibir =7 IRMZ8601.RIX
Feiapas L =& Treatments
FruitEII:ers g 1] Contol 0N
Warious hal E E [%] ?E .kg N a8 ”’EE'E“’E ]? 91 ™|
11:33:42 &M Run the crop models p

When an experiment is highlighted, the first line of the file is shown in the information bar at the
bottom of the DSSAT4 screen to give the user additional information about the experiment:

March 2004
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2.1

Run Modes

Once the experiments and treatments have been selected, the model can be run in two ways. The
run icon can be selected from the menu bar. In addition to starting a batch run directly from the "Run
menu icon, either batch or sensitivity mode simulations can be started from the "Run" pull-down

menu.

CBX

- DSSATv4 Version 4.0.1.0
File Data Model
J?_thew "la\l H Eun '|II|

" DSSATv4 - Fab |l
E S,

analysis  Help

Al HEEE |6

.
|_:_| E:rz?.ll.ls =M [ Experiments
%l ..... |"\_—’|‘g|:hi,:k - =~ = CORDEE0T.FEX
. _____ o5 Enwpza - M & Treatments
Crop Management Data [ . D-q Diybean s ..... Ea 1196 R IR N2 Fl:, ALAMEDA
_____ B Fababear [ [ [2186 R IR M FERTILALAMEDA,
1 - li_'lﬁ P - #-[1 =4 Experimental Data
e o5 Sopbean =-[][F CORDS701.FBX
..... L -
_____ - Velvet bean (17 Sirnulation Outputs

@ Roaot Crops e
EEI--- 0il Crops

- Vegetables

..... Fiber

- Forages bl
< ] || ¥

10:14:435 AM
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2.2

Batch Run

When batch run mode is selected, treatments can be selected or de-selected, the experiement file
viewed (Properties icon), and the model simulation started.

L+ DSSATv4 Version 4.0.1.0
File Data Model Analysis Help

= ; b adels

Cereals
[j‘ Barley
I‘ i

= =% B €
= |j E speriments ~
= @[ DTSPES0ZRAIX !

DSSATwv4 Simulation

odel I Analyzie I
[+ I:mp | Rice b
gi Experiment | IRMZA601.Rl -
[3... [1]0-0-0 NPE. I~
[2] 38 kg ha-1 of applied M
B @ Treatment [3] 75 kg ha-1 of appllgd ] = % Properties
I:EI-" [ [4]1 113 kg ha-1 of applied N
- [ [51150 kg ha-1 of applied N —  + Selectal
oy [] [6] 188 ka ha-1 of applied N
E gr [1] Control 0 N @ Unszelect All
[ [2] 35 kg M az urea[2/313DT | @ Bun Model
12:42:56 PM g%gggg%g:i il [ Run sensitivity analysis
DTSPEs0Z AL |

When the "Run Model" selection is made, the list of experiments and treatments are written to a batch
file. By default, this file is called "D4Batch.dv4". If the batch file exists, the shell program will inquire
if it can be overwritten. The user can opt to give an alternate hame to the batch file for future

retrieval or to accept the default name.

If the debug option is set (see "Configuration”), another window opens so that the user can run the
program in a debug window, which can be useful if problems are encountered. (See

"Simulation in Debug window " for more information.)

When the "Run Model" icon is selected, the CSM model simulation runs in a DOS shell.
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= - - [B]X]

:Eile Data Modél. Analysis  Help

[Hew ~ ‘{‘u ] il
_ = 1 Models \DSSATAADSCSMO40. EXE
1 - Cereals
|l TBaly
TRT FLO MAT TOPWT SEEDY PESY THUP THLF TSON TSOC
kgsha kgsha kgsha kgsha kgrsha trsha
| 98 5788 248 a gg 11 5318 53
Model i
l Analysis ] 184 18
| : 55 6
Crop Rice 112 6
Experiment | IRMZBE01.Rl=
| [w] [1]0-0-0 NPK.

[l [2] 38 kgha1 of ¢
[3175 kg ha1 of ¢
] #1113 kg ha-1 of
1 (51150 kg ha-1 of o
[C1 [6] 188 kg ha-1 of applied M
12:02:33 PM [1] Contral O M

[ [2]35 kg N as urea(2/3 180T

‘DTSPSSDZHIX ~

Treatment

DTSPER0ZRIx [ Run sensitivity analyzis
DTSPES0ZRIX 2

T EANER

x Cancel |




DSSAT v4.0 - User's Guide to Cropping System Models

2.3

Simulation in Debug Window

When the debug option is selected, the simulation occurs in a debug window, allowing the user more
opportunity to view the output if problems arise.

2+ DSSATw4 Version 4.0.1.0
File Data Model Analysis Help
JENEW'P& % ( [BAun ) al
m Rice Runtime Debugger

Start Directory | CAD55AT4NRICE
- - e Command line  |C:A\DSSAT4\DSCSMO40.EXE B D4Batch D4
DS5ATv4 Simulation Crop lHice

Madel | Analysis | Experiment | IRMZE60T.RIX 2 |
Crap |Rice *BATCH ~
| e |
EHDEFimentl|F‘MZSED1-H|>< & | Directory : C:4DSSAT4\RICE
| Coumand Line : C:3DESAT4\DSCSMO40.EXE B
(1150 ORI D4Eatch. DV

[2] 38 kg ha-1 of applie

Treatment [21:75 karha-1.of apple @ [ Sensitivity Analysis ﬁK_I

[] [4] 113 kg ha-1 of applis

[] [5] 150 kg ha-1 of applidere —

[[] [E] 188 kg ha-1 of applied () Linzelect Al #f3180T

[1] Control O K ) #f3180T

[T [2] 35 kg M as ureal2/318 0T | @ Bun Madel 2/318D0

DTSPEE02 Al - S /318D v
DTEPEENZ Bl = ur senzitivity analysis

DTSPES0Z.RI R i

1 DSSAT Debugger

EUH TRT FLO HAT TOPWT SEEDW RAIN @ TIRR CET PESW THUF THLF TSOH TSOC
dap dap kg-ha lkg<ha TiLTiL T T mn kg-ha kgsha lkgsha t-ha

1 RI 1 62 90 5700 2486 436 B2 169 60 56 11 5310 53
2 RI 2 62 91 B8L06 3628 436 B2 200 54 B3 10 5310 53
3 RI 3 62 91 10096 4627 436 B2 210 54 104 10 5310 53
4 RI 1 &8 8 G580 3174 13 782 245 154 55 6 3686 37
5 RI 3 58 86 11359 62685 13 760 357 152 112 ] 3686 37 -
6 RI 4 LS8 8p 1353 7481 13 756 379 152 1349 6 J6E6 a7

=

C:~DSSATA-~DSCEM040 EXE returned 0

App hame IE:\DSSAT%DSESMMD.EXE 2::- Erowse im #% Exe |nfo I
“""--—-—"""
B D4R atch. D4
Parameters I x ol i

Exelnfo  Unknown
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2.4

Sensitivity

Sensitivity analyses are run on a single experiment and treatment in an interactive mode. The user
interface is the same as that of DSSAT v3.5 and documentation for this mode of run can be found in

the DSSAT v3.0 documentation (Volume 2, Chapter 7).
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2.5 Seasonal, Sequence and Spatial Analyses

Seasonal, sequence and spatial analyses are selected and run in the same way as batch simulations.

(3 DSSATwv4 Version 4.0.1.0 M=
File Data Model

JﬂNew v| ‘b E:k | EU” '| il
| i+ DSSATv4 - Seasonal

Maodels
Analyziz

B Seasonal
|:| Sequence

. ; --|:| Spatial
Crop Managemernit Data . i Data

analysis  Help

-

----- l [B [11Dav B5
----- [ [2]Day 80
----- [ [31DaY 95
----- [ [41Day 110
----- [ [5]1DaY 125
----- [ [5]DaY 140
----- [ [F1Day 155
----- 2 [B1D&Y 170
----- [@ [91Da7 185
- [7 UFGATE2.5Hx
- [7 UFGABZ0T.5Hx
-7 UFGASZO.5N
-7 UFGAST02.5N
- [ Simulation Outputs

3:05:22 PM
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2.6

CSM vs. Legacy models

Most of the crop simulations in DSSAT4 will use the modular Cropping Systems Model (CSM).
This model incorporates the previous CROPGRO, Ceres-Maize, millet and sorghum, Ceres-Rice,
and SUBSTOR-potato models into an single system with shared soil and weather simulation
routines. Some of the crop models which were available in previous versions of DSSAT, and have
not yet been adapted to the CSM model, but are still available as "legacy models".

Legacy models:
-- sugarcane

-- cassava

-- pineapple

-- sunflower

In addition, two crops have been added to the DSSAT4 system in legacy format:

-- taro
-- tanier

Selection of experiment and treatment for legacy models is done interactively through the model,
while selection for CSM crops is done through the DSSAT4 shell.
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Analysis of Results

At least four methods can be used to start a graphical analysis of the results of a simulation.

1. From the "Analysis" tab of the Run dialog box, the output files of interest can be selected. Choose
"Plot" from the buttons at the right. The appropriate application for the type of file(s) selected will be
started.

L} DSSATv4 Version 4.0.1.0
File Data Model Analvsis Help

| > DSSATv4 - Rice

Cereals

o Fruit
I:]--- W ari

[+ 5 Analpsis
[+ o Data

[ TiNew - | & X | @A | g

=) q Models s
--ﬁ Barley
" q e

DS5ATv4 Simulation

L

Ewn @R

B [ Experiments
; EIE[E"; DTSPaR02 Rl

1 ET.OUT

[] Ewaluate.0UT

[] Flood.OUT

[] Floodw OUT

[] HEADER.OUT

[ ListOUT

[ OVERWIEW.OUT

PlantG ro. out

Planth).out
SoiM.OUT

[1 SoiMbal.OuUT
[ SeilTemp.OUT

[ SoibwatOUT
M1 SnibasatRal AT

A

@ Wigw |
ﬁ Flot |
Refresh |

x Cancel |

2. Select the "Graph" icon from the top menu. This will bring up a dialog box which prompts the user

for the files to be analyzed.
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L} DSSATwv4 Version 4.0.1.0

File Data Model Help P

JﬂNew v|‘b E':i |Eun

Analysis

ﬂ—ﬁ =2, B ¥ (2

Models
= _;-—.rEBa:”E = [ Experiments |
s - =¥ [ DTSPES0ZRIX
o M;::te EIEI@ Treatments
i~ M 1] D00 NPK

F, v : .
& Sorchis Bﬂ' [2] 38 kg ha-1 of applied M

3 [l @ [3] 75 kg ha-1 of applied N =
E]--- Eg:\;ﬁat ----- O B’ [4]1113 kg ha-1 of appl?ed M
- @ Root Craps % 13 [5]150 kg ha-1 of appl!ed M
E]--- 0il Crops - B" [E.] 188 kg ha-1 of applied M
m- @ Vegetables [+ EA Experimental Data B
..... Finer =B IRMZEE01RIX

1]

& Treatments

Sl g (1] Control 0N

(| B’ [2] 3B kg M az ureal2/318 DT

B‘ [A]F0 kg M as ureal2/3183 0T

i B’ [4] 105 ka M az urea(2/3 18D

----- DB’[E]MDngasurea[ﬂﬂBD v

E]--- Forages
#-§2 Frit Crops
-3 various

[+ g Analyzis
#- ¢ Data

3. The simulations outputs tree can be expanded, and files selected. To plot, right-click and select
"Plot".
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| DS5ATw4 Yersion 4.0.1.0
fle Data Model Ansbysis Help
[TiNew + B & | @Bw - ol

4631 PM *SIMULATICN OVERWIEW FILE

| ossamame
g

s B Y@

[ [3] 75 kg ha-1 of spphed N
|‘|E:[4]113kg|m of appiisd N
1 3 (5] 150 kg ha1 of applhied H
[] [ [6] 1653 ka harl of appbsd B
¥ 154 Expesimerial Data
. [P \RMZS500.AE:
+ % IRPIBO0T RDE
o [ \RPLESD RIX
6% IRPLESDE RiE<
¢ 167 PULUDOOT REx
= [ PULLDMO RS
= B T Simedation Dutputs
& ET.oUT
&3 Evahuate.OUT

163 Floed OU[*SIMULATION OVERVIEW FILE
[ Floodw.0
e

[ Seidba OUT
O SollempOUT
[ SodwaOUT
& SoiwatBalouT
[ Summany OUT
& Wammng OUT
[y Waather OUT

W

+

Additonally, the graphics programs can be started from the Tools menu and the files selected within

the application.
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3.1  Output Files

The following table summarizes the output files generated by CSM and the Application associated to
analyze each.
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Output file

name Applhication  Tvpe of File Desciaption

Error OTT LA Detail Echo of screen errors

ET.OTT Crhald Daily =otl-Plant- Atmosphere (evaporation and
transpiration)

ETFhot OTTT Fhuld Doaily Leaf'lewel photosynthesiz (CEOPGEO
crops only)

Evaluate. OTT huald Ut ary Ieasured ws. observed values

{evaluate mode)

Flood OTTT Fhuild Doaily Flooded field nitrogen processes

FloodW OTT Ghuld Daly Flooded field management

List OTIT IS Aumihiary List of unit assignments fior outpat files

OUTPUT LET HNiA Amlary List of cutput files

Owerview OUUT  Stats Sutnary Detalled seasonal summary of plant
growth processes

Pest OTTT Ghald Daly Pest and disease damage

PlantC OTTT Fhuld Doaily Flant catbon (CEOPGEO crops only)

PlantGro OTUT  Ghudld Daly Plant growth

Plant! OTIT bl Daily Plant nitrogen

PlantIbal OTTT DA SUTIn ATy seasonal balance of plant nitrogen
processes (CEOPGED crops only)

SodliZ OUT Fhuld Doaily Soil carbon

Soll OTTT Chauld Daly Zotl nitrogen

sollbal OTTT A4 sutntnaty f Dailly Seasonal and datly balances of sodl
fnitrogen processes

solTemp OTTT  Ghald Daly =oll temperature

SodWat OTTT Fhuld Doaily Sodl water

solWathal OTTT HNYA cummary f Daly Zeasonal and daily balances of soil water
processes

somlit] OTTT Ml Detail / Daily =otl orgamc matter detaled by soil layer

SOMLTTC O Ghald Daly =otl orgamc carbon

SOMLITI . OTUT  Ghaild Doaily Sodl organic nitrogen

cummary, O] NP4 Sutmary measonal summary of simulation

Warning OTTT VA Detail Warttngs 1ssued by various maodules
related to condiions of simulation

Weather OTTT Ghuild Daily Weather

Worle OTIT I Detail smilation detads for CSCEEES wheat or

batley sunulations only
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4

Data

The soil, weather, genetics, economics and pest files can be selected, viewed and edited using the
Data directory tree. Right-click on a selected file to bring up the menu.

(+DSSATv4 Version 4.0.1.0
File Data Model

JTJNEW v| i, 13 | Eun *|Il.|
| g5 DSSATY4 - Drybean Genotype Data

fnalysis  Help

Modsls - B | B
[’;J;"g:zsmal ----- ] &= BNGROO30.CLL
: B Secpence. W [[] E5 BMGROD30ECO
P JEHEERRE 1l i 7| 5=
7 Spatial = )] Yiew file
e-§oasta ] CIIMR| BNGROPE
poee  WIT SR —
weather || L1 BNGRO gl plt Fie
; . ||| O BNGRO
Em---nE:r::als = || - [] &5 ENGRO " Callapse
|_:_|ﬁ Legumes | LR BNGROZ Expand
----- ﬁ Chickpea Clear:al
----- [T Cowpea
----- E-’:* Drybean
----- [T Faba bean
----- [ Peanut Ld
..... T Sapbean "u- Small icon
----- ﬁ Yelvet bean Bp Largeicon
[+ &5 Root Crops
[+ g2 Ol Crops
+-§3 Wegetables .|
[ R il
L




17

DSSAT v4.0 - User's Guide to Cropping System Models

5

Menus and Icons

The following screens list the capabilties of the DSSAT4 shell which can be enacted thorugh the

various menus and icons.

IJ DSSATy4 Yersion 4.0.1.0

2:06:06 PM

=

Models
. Cereals

L——_Iﬂ Legumes

.H

|’j Chickpea

|’j Dybean
[“* Faha bean
|’j Peanut

|’j Sovbean
|j Welvet bean

f-lgd Root Crops
&2 Oil Crops
i e Yegetables

E| O E!:I RDA601.FE
- B Treatments
Pk Bv‘ [M186 R IR M2 Fl=, ALAMEDA

- [J[3 [2186 R IR N FERTILALAMEDA
: I 154 Experimental Data
m-][F CORDE70.FBX

----- O |j Simulation Outputs
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51 Menu Bar Icons

[} DSSATv4 Yersion 4.0.1.0

(B E @

Cereals :
=3 Legumes B |:||_‘| E:-:penments
----- ﬁ Chickpea . DE" B
_____ T A C B Treatments
..... 5 D,ybpean 1 0@ N86R IR N2 FIX, ALAMEDA

[ [2186 R IR M FERTILALAMEDA

I:ﬁ?: Eibaiiean : B[] B4 E xperimental Data
5 B b [ [7 CORDETO.FEX
..... s _
_____ I_-'I'i {aleat b (I Simulation Outputs
[ R oot Crops

-
=@ il Crops
F- g2 Wegetables

EEI--- Forages
EEI--- Fruit Crops LI

2:06:06 PM 7
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511

Configuration

The shell environment can be tailored to the user's needs using the configuration menu.

Lk DSSATw4 Versissmwmm
File Data Mu:udel '_ .

?_EINE:W

Crop Management Data

AN

3:053:28 &M Configure
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51.1.1 System

The system configuration menu allows the user to specify file locations (System), general operating
procedures (Options) and whether or not to generate a log file for a particular DSSAT4 session (Log

File).
Configuration g|
System l Madels] D ata ] T oiolz ] .ﬁ.pplicatinns]
Syztem Log File
Prafile CADSSATHDSSATPROFLE ﬂ @ [v Write log file %j i
Directory CADS554AT4 ;-
| = &) Freset Registy
Defaults ] Contact | FTP |
Options
[ Debug mode v Generate EXP.LST at startup
[w 30 Bar [ Generate"WTH.LST at ztartup
[ Prompt before ovenwrite of batch file [ Generate SOILLST at ztartup
v Dizplay random image at startup [v Show Hints
| ,ﬁ W Show preview pane [ Lined preview
Lo OK
(1) System:
Profile:  Specify the name and location of the DSSATPRO.FLE file
Refresh new or changed file in memory
Directory: Specify the root directory for the DSSAT4 directory structure
(2) Log File:

Specify whether to write a log file for this DSSAT4 session
View current log file.

(3) Reset Registry

(3) Default Options:

Enable or disable Debug Mode

Change DSSAT4 window to 3D look

Specify whether user should be prompted for overwrite of batch file

Enable or disable random image at startup

Generate LST files at startup (these can also be refreshed by user in menu)
Show hints when cursor is placed over icon

Shows a preview of a FILEX when highlighted

Additionally, contact information for DSSAT4 (Contact) and location of the ftp site where updates are
found (FTP) are provided.
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5.1.1.2 Models

The location of data files for each crop can be modified with the Configuration -- Models menu. The
"Update" icon writes the revisions to the DSSATPRO.FLE file for use by CSM and the various
applications.

Configuration

Syztern  Models lData ] Toolz ] .ﬁ.pplicatinns]

+-[ " Cereals [ Data
"
= Ligumgs Crop Crop Extenzion
Chickpea
T Cowpea |Drj,l|:uean * b
2
" Faba Bean Command Line
5
g [CADSSAT4DSCSMO40 EXE
Pearut
" Pigeonpea Drata Directony
5
Sovbean .
F o basn |E.'\DSS.&T4RD RYBEAM
;1
+ . Hl:ll:lt EIDDS = |F Enabled
+ 0l Crops a
-0 Yegetahbles 2| Update
+- " Fiber
+- " Forages M

3

' 0K
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5.1.1.3 Data

Much of the data which control the input files, output data and general information about the DSSAT4
system are controlled by external files. These files can be edited by the experienced user via this
menu.

Configuration [§|

System] Modelz: Data lTn:n:nIs ] .ﬁ.pplicatinns]

Codes
Data CADSSATADATACDE ﬂ
Phenology CADSSATAGRSTAGE.CDE ﬂ
Soil CADSSATSOILCDE ﬂ
Wieather CADSSATHMWEATHER.CDE ﬂ
Ex=p. Details CADSSATHDETAILCDE ﬂ
Gen. Coefficients  C:ADS5AT4MGCOEFF.CDE ﬂ
Julian Dates CADSSAT4WDATE.CDE ﬂ
Pests CADSSAT4WPEST.CDE ﬂ
Simulation CADSSATMSIMULATION.CDE ﬂ

o 0K
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5114

Tools

This menu allows the user to specify the tools which are to be used to analyze, edit or create files for
various aspects of the DSSAT4 system. Most users will not modify these selections, with the
exception of the "Generic" category, which can be used to specify an alternate text editor (default:

Notepad).

Configuration

Editorz

Soil
Weather
Frices
Generic

&5 Files

System] Madels] Data Tools l.ﬁ.pplicatians]

‘\;'} Editors l @ .ﬂ.nal_l,lsisl

Experiments |E: WDSSATANTOOLS \=BUILD<BUILD . EXE

|E:RDSS.&T#'\TDDLS'\SBUILD'\SBLIILD.EKE

|E: SDSSATANTOOLSNWEATHERMANYSWEATHERMAN EXE

INOTEFAD EXE

|E: WProgram FilesJraEdit\UEDI T 32.EXE

|E:'\DSS.&TMTDDLS'\.-'-‘-.TEFEE.-’-'-.TE"-.&TEHE.-’-'-.TE.EKE

R [ ] R ] R]

X
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5.1.1.5 Applications

24

This menu allows the user to specify the tools and accessory application which can be accessed

through the DSSAT4 Toolbar menu.

Configuration

System] Madels] Data ] Tool:  Applications l

- Tools
8| CADSSATINT aolsv<BLildy<Build exe
_ CADS5AT AT oolshGEuIdYWGE . exe
B2 CADSSATHT oolz\SBuildYSBuild. exe
g CADSSATMNT ools\AT Create®AT Create exe
CADSSATANT oolshiw'eatherrnan'yweatherman. exe
CADSSATAMT oolsh arant aran. exe
ot CADSE5SATANT oolsh3ustainhS ustain exe
- Arcoeszones
[T82 CADSSAT 4T ools\GenCalchGenCalc. exe
%8 CADSSATAAT oolsACSimsCSim exe
B CADSSATAAT nolshStatshStats exe
CADSSATAMT oolz\E asyGrapheE asyGrapher. exe
CADSSATAMT oolz\CropT est\CropT est. exe
[TES C:ADSSATANT oolshAeaizwindeaizwin, aor

| %

| <
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5.1.2

Run

The "Run" icon can be used to start a simulation in either sensitivity (single-treatment, interactive) or

batch (multiple treatment) mode. See "Running the Crop Models" for more information.

(- DSSATv4 Version 4.0.1.0
File Data Model

Help

analysis

CBX

J?jNew "l?l' % 2] Bun T|||.

DSSATv4A - Fab @ Sensitivity
L Nees
Cereals

Legumes

----- |“_‘| Chickpea

-t

e
=

Crop Management Data

----- ﬁ Diybean
----- * Faba bean
m u ----- S‘ Peanut

= . I ﬁ Sovhean

----- ﬁ Welvet bean
r-- g2 Foot Crops
+-§2 Oil Crops
F- g Wegetables
..... Fiber
- Forages
2| i1l

| =

10:14:435 AM

Al Te
EI---.['_‘l E =periments

=% (@ @

=¥ [ CORDSET.FBX
- Treatments
WS Y N 1155 F IR N2 Pl ALAMEDA,
[ [2186R IR N FERTIL ALAMEDA,
@[] 4 Experimental D ata

-7 CORDB701.FBX

----- 10" Simulation Outputs
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5.1.3 Graph

This icon provides the user with one method of initiating the graphical analysis program (GBuild).
See "Analysis of Results" for more information.

L} DSSATwv4 Version 4.0.1.0
File Data Model

J ﬂNew

Analysis

-l B A | BAw

Help

Models
Cereals

-[“_‘l Barley
-["_‘T Maize
[T Millet

@€ 3
=1-[# [ Experiments |~
= [ DTSPE502.RIX i
EIE@ Treatments

B‘ [110-0-0 NPE,

i g‘mh [ 12138 kg ha-1 of applied N
o J;gea‘t‘m [ [2]75 kg ha-1 of applied N =

B Legumeg -0 [ 41113 kg ha-1 of applied M
=+ Root Craps LI 81150 kg hal of applied N
&3 0il Crops b ] B’ [E]188 kg ha-1 of applied M
- Vegetables f-[] B4 Experimental Data

..... : 7= IRMZ8601 RIX

E]--- Forages E@ Treatments

#-§2 Frit Crops

H
M
=3
m
0
IIIH"‘

: el (1] Contral 01
----|:| [P (2135 kg M as wrea[2/318 DT

.9 .E]"'ar:izm ¥ [3170ka N as ureal2/3 18 DT
- Data}l B" (41105 kg M az urea[2/3 18 D

----- O B’ [B] 140 kg M as ureal2/318 D

<

R
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5.2

Toolbars

[+ DSSATv4 ¥Yersion 4.0.1.0 - IEIIﬂ

File Data Model Analesis Help

| TiNew | & & | @A - | ol
DSSATvy4 - Faba bean

HrH @@

= |:||_‘| E:-:penments

LI [@ D185 F IR N2 FIx, ALAMEDA,
~[J [ [2]%6F IR N FERTILALAMEDA
[ 4 Experimental Data

- Dl[;‘ﬂ CORDE7OT.FEX

e SR [ [T Sirulation Outputs

[+ Root Crops
-2 Oil Crops
- Vegetables
----- Fiber
-3 Forages
-2 Fruit Crops
B3 Varous
Bl j Analysis
G- i Data *E¥P_.DETAILS: CORDSE0LFE FABABEAN, IRRIGATED, +MN; Nz
*ENERAL
BEPEOPLE
F. SAU _M.I. MINGUEZ
BADDRESE
k)
EEITE -

8:58:51 PM

i

March 2004



Menus and Icons 28

521

Tools

The standard DSSAT4 applications are recognized by the shell program and when these applications
have been installed they appear automatically in the "Tools", "Accessories" and "Utilities" sections of
the the menu system. As shown in the screen shot below, the "Tools" menu includes the Crop
Mangement Data editor (XBuild), the Graphical Display Tool (GBuild), the Soil Data Editor (SBuild)
and the Experimental Data Editor (ATCreate). Each of these application programs is documented
separately in Volume 2 of the DSSAT4 Documentation.

U DSSATvS Yersion 4.0.1.0
File Dats Model Anslysic Help
[ Titew + [ & & | @En - | ok

by Shoriculs
11:28:10 AM 3
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5.2.2 Accessories

Accessory programs and tools appear in the "Accessories" menu as shown below. These accessory
programs include the Introductory Simulation Program (ICSIM), Statistical Evaluation program
(STATS), Easy Grapher, and CropTest. Each of these application programs is documented
separately in Volume 3 of the DSSAT4 Documentation.

O DSSATw4 Yersion 4.0.1.0

File Dets Model fnahysiz Help

f TiMew »| % & | @Es - | ale
| DSSATYE
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5.2.3

Utilities

L+ DSSATY4 Yersion 4.0.1.0

File Data Model

analysis

Help

30

—ioix]

J lJ‘["_"ll‘*«lewwl

| & | @B -] el

| 3 DSSATvYS - Cowpea

42145 PM

----- ﬁ Sopbean
----- [T Welvet bean
H-lga Foot Crops
=-§2 0l Crops

-l Yegetables

[+- 4 Forages
[+ &5 Fruit Crops
[+~ lgd Warious
ﬂ Analpsiz

- &g Data

AL

- Dl[;‘f-H CCPAS701.CPX

-1 GAGRIS0.CPX

B

E

-7 GAGRIB0Z.CPX
-1 Treatments

L1 [ [1]INDIA 23415
[1[3 [2]INDI& 28/20
(1 [3 [3]1INDIA 33/25
C1 [ [41KENYA 23415
C1 [ [5]KEMYA 28720
[1 [ [B]1KEMYA 33/25
C][@ [FIMIGERIA 23415
[ [3 [SIMIGERIA 28420
[ [ [9NIGERIA 33/25

- [] 54 Experimental Data
- [ ][7 UFGAS401.CF%

17 Simulation Dutputs
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5.3

Pull-Down Menus

[} DSSATv4 Yersion 4.0.1.0
File Data Model
e

Analysis

Help

:10:50 PM

Cereals

L——_Iﬂ Legumes

-3
=2
-3

H

ﬁ Chickpea
ﬁ Cowpea

Diybean
Faba bean
Pearut
Sovbean

d Welvet bean

R oot Crops
0l Crops
Yegetahbles

Forages
Fruit Cropz

(B E @

= I:l d E:-:penments

1‘ T reatments

m
D 4

E m-C1 65 E xperimental D ata
[ [7 CORDETO.FEX
----- O d Simulation Outputs

[ [1186 R IR N2 FIx, ALAMEDA
[ [2186 R IR N FERTIL ALAMEDA
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53.1

File Menu
The file menu provides a means to:

-- Access the configuration menu (See " Configuration™)

-- Update LST files, which list experiments (EXP.LST), weather (WTH.LST) and soils (SOL.LST)
-- Print file

-- Printer setup
-- Exit DSSAT4

(% DSSATw4 Version 4.0.1.0
File | Data Model Analvsis Help

ib.[Q:unFiu;juratiu:un | Eun T| ils

Update LST Files

<& Print

= Print Setup :

s e - Analysis e =
i Exit #- i Data

anagement Data

10:33:57 AM  Configuration
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5.3.2 Data Menu

(+ DSSATw4 Version 4.0.1.0
File |Data | Model Analysis Help

8=

X

J ﬂ Background
Codes

| LH

_— \Weather

= Experiment

Genekics
Economics
Pests

% Web Data

A

10:35:39 AM

1 | BB - | sl
[

JEE

» q Analyzis

v =9 Data

[
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5.3.3 Model Menu

(} DSSATv4 Version 4.0.1.0
File Data |Model | Analysis Help

Experiment ¥ B 1o v| il
Seasonal
Sequence

Spatial todels
I_J--- Cereals
Legumes

l
'F Root Crops
il Crops
"v"egetal:ules
------ |_‘| Bell Pepper

+

@@
|’:| E=periments

|’:| Simulation Qutputs

(-B- -H-

-H-

EEI--- Forages
EEI--- Fruit Crops
EEI--- " arious
[—:Ig Analysiz

----- ﬁ Seazonal

n—-qlh—-ru o

----- |’:| Spatial
#-id Data

10:40:07 AM -
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534

Analysis Menu

L+ DSSATw4 Version 4.0.1.0
File Data Model

Analysis

Experiment

Seasonal

Seguence

Spatial

BERL @ E| R
EREIE): --iiveris

-l UFBRITO1.TMX

E;f'f:tm':'zps w17 UFBRI201.TMX

E =17 UFBR94DT.TMX
Yegetables El |:|
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i Dol Fepper (1 [@ (11180 N AUTO IRR. N-B "ON"

o
£ g ?2':;‘?53 (1 [ [2]255 N AUTO IRR. N-B "ON"
..... Fiber [ [@ (312333 N AUTOIRR. N-B "ON"

| B‘ [4]4WG. AUTO IRA. M-B "ON"
E"" Forages . 19 Experimental Data
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[+ o Analyziz
- Data

March 2004



Menus and Icons 36

5.3.5 Help Menu

(+ DSSATv4 Version 4.0.1.0 Mi=E
File Data Maodel Analvsis |Help
J T New v| Bt |- Readme
Docurnentakion
| . DSSATv4 - Spi
i) Contents
E A mETL @B

Eind Help on ..
3: Search help for ..

"-|:| ﬁ Ewxperniments
=0T Simulation Qutputs

@ Report a problem
£ Check for Updates

[B# view D3SATv4 License

LCASA homepage ..

About ..

Forages

Fruit Crops
Y anious
Elﬂ Analyziz
] Seasonal

O

10:44:06 AM

[ DTCM7001.0EY
(]2 DTCM7001.05U
“[] i Wamning.OUT
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5.4

Directory Tree Icons
The right window contains the following menu capabilities:

Show directory tree structure
Show detailed file list

Show simple file list

Show small icons

Show large icons

Show saved batch files (*.dv4)
View selected file

Refresh tree structure

ONoO~WNE

P DSSATwv4 Version 4.0.1.0
Fle [ata Model Anabesic Help
[ TiNew + | % @ | BEn | ok
|: . DSSATv4 - Sorghum

R T @ CIE CSKUB201.SEX
o T #- 6= ITHY2001 56X
it # 01 Simudstion Dutputs
L L=

i

g

it

§
3
%
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1.1

1.2

1.3

General Description

Crop ssimulation models rely on large amounts of data and information. Most use classic
ASCII format. Classical information system, like ASCII files, had often shown their weakness
in various data management aspects when working together with simulation models. The
purpose of XBuild program isto provide more effective tool to access al of the functionality
of the crop models. It allows usersto specify any combination of management options for
simulation of several crops for purpose of validation (comparison with observed data),
seasonal analysis, crop rotations, and spatial analysisthat areavailable in DSSAT.

XBuild program is based on a mouse driven windows program that allows the user to select
the options from an interface, freeing the user from normally tedious tasks associated with the
creating of aDSSAT FileX datafile.

XBuild isa MS Windows application program. It makes use of the DSSAT directory
structure, including the use of the DSSATPRO.FLE file, which designates the locations of all
programs and data files used in DSSAT. Using a windows friendly environment, users can
create/modify experimental files, run simulations and view results.

XBuild uses the DSSAT v4 files, directories, and crop models, and therefore the
documentation available in Tsuji et al. (1994) applies to this software.

The purpose of thisreport isto provide a description of the installation of XBuild and
introduce the main options of the program.

System Requirements

Hardware:
IBM or compatible PC
At least 35 MB of free disk space
Software:
Windows 95/98/2000/NT/XP Operating System
DSSAT v4

Installation

Insert the installation CD/Disk and run SetUp.exe. Windowswill execute the setup
program and display the dialog box in Figurel. Although the Setup program lets the user
select thedirectory toinstall the program, it is recommended that the default directory be

used. After clicking on the button shown in Figure 1, the installation begins.

DSSAT v4
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1.4

141

#3 ¥Build Setup

Beqin the installation by clicking the butkon below,

directory,

Click this button ko install XBuild software ko the specified deskination

Directary:
’7C:1DSSAT4'I,T00LS'I,><BuiId'I,

Change Directory

Exit Setup

Figure 1. Start of theinstallation.

During the installation, the program registers any OCXs(ActiveX controls) and copies all
necessary files. If some of the files already exist on your system, awarning message will be
displayed. It isrecommended that you keep the newest version of thefiles when you are

prompted.

After installation is complete, XBuild is ready to use without rebooting the computer.

Tutorial User's Guide

Getting Started

XBuild was designed to help the users create experimental files easily to avoid major errorslike typos,
format errors, errorswith dates, etc. Animportant role of the program isto makeit easy to select
information default valuesand retrieved information from DSSAT4 files. For anew designed scenario:

Defaults:

- Most of the numeric type values have defaults as numbers:-99', '-9', '-99.0', etc.

- Panting date is a default year for al other inputsin anewly designed scenario. Planting dateis

a default date for starting simulation.

- Initial Condition layers are default values, which wereretrieved from the soil profile, selected
in Field section assuming Water 100% and Nitrogen 25kg/ha.
Default files: Simulate_Seasonal .def, Simulate_Sequence.def, Simulate Spatial .def, Simulate.def.

provide default information for Simulation Option.

Required DSSAT 4 files:
- DSSATPRO.FLE

- DETAIL.CDE

- DATA.CDE

-  GRSTAGE.CDE

- Simulation.cde

- [Sail files]

- [weather fileg]

- [genotypefileg]

DSSAT v4
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1.4.2

XBuild program is specially designed for the DSSAT4 software package and can be installed
and used only is the database is available on the system. XBuild can work as stand-alone
program and as part of the DSSAT4 Shell (see Shell Manual).

When the program started, the user may select an option to create anew FILEX or edit an
existing file.

Although the program is designed to protect the user from some errors, knowledge of the
structure of FILEX is necessary. Theuser will find many help tips on the program screens,
these are pop up messages, messages, |ook up lists. The related entries are painted with same
color. For example, Weather Station on the Fields screen and Year list on al other screens;
Soils on the Fields screen and Soilson the Initial Condition screen.

We hope, that XBuild will be auseful tool for creating or editing thefiles.

New Simulation

Afile, referred to as FILEX, documents the inputs to the models for each "experiment” to be
simulated. The file contains a heading of the experiment code and name, the treatment
combinations, and details of the experimental conditions. The experiment code uses the same
conventions as the file naming system to provide information on institute, site, planting year,
experiment number, and crop.(e.g. UFGA8201.MZX is the name of an experiment at
University of Florida (UF) in Gainesville (GA) conducted in 1982 (82) on maize (MZ). The
"01" indicates that this is experiment #1). The file contains details of the experimenta (field
characteristics, soil analysisdata, initial soil water and inorganic nitrogen conditions, seedbed
preparation and planting geometries, irrigation and water management, fertilizer
management, organic residue applications, chemical applications, tillage operations,
environmental modifications, harvest management), smulation controls, and treatment
combinations. Most experiments have more then one treatment. Many treatments are
conducted on only one site with treatments confined to such factors as fertilizer rates,
varieties or irrigation treatments. Alternatively, an experiment may span severa sites where
the sitesand varieties are treatments. To accommodate these different possibilities, FILEX
has been designed with specific sections dedicated to particular categories of inputs. It should
be noted that for any particular simulation, only afew of these sections would be needed.
However, the minimum required information for the simulation are the Experiment Name,
Cultivar, Field, Planting Details, and Simulation Controls sections.

XBuild is a developer tool for creating anew FILEX. The program leads the user through
steps for creating the basic structure of FILEX. The users smply fills the required fields on
the screen, and then saves thefile. XBuild will prompt for necessary data and to alert users of
incorrect entries.

To create a new simulation:
1. From the File menu, choose New.

2. Select File Typeand fill inthe text boxes for Experimental I dentifier on the
General Information screen. Fill in other information on the screen if desired. Click
Next button. (Figure 2)

3. On the Cultivar screen, select Cultivar from the drop down list. Click Next button.

DSSAT v4
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(Figure 3)

On the Fields screen, fill inthe text boxes for Field 1D, Weather Station Name, and
Soil Name. Fill other information if necessary. Click the Next button (Figure 4).

On the Planting Screen, fill in thetext boxes for Planting Date, Row Spacing, Plant

Population, and Planting Depth. Click OK to save the entry and close the screen.

6. The Smulation Control section will be added automatically.
7

. The Treatment combination will be set up automatically using default values from

the files described earlier.
8. From the File menu, choose Save.

The new experimental fileis created and saved in the directory under DSSAT4 for the crop in
the experiment. The name of the file is automatically created using the required information

shown in the screen. You may edit or closethe file.

Eequired information

Gros ok Area per rep, m2 Harwny 1 Arna, m-1
Rarees per Plat [' """"""""" Tl Harves Row Humbey [__ _______
Plod Lomgth, = |_ Harveil Row Longh, & [__ ____
Plod: Bolaben io Drains, degrons Harwvesd Maothod I
Flod Spacing. on

li
I
Flod Laynut l—

Addimonsd [nfermation | [ e s I

Figure 2. The first screen of XBuild that allows usersto define general information, including

the experimenta file name.
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& [

Fis Erraormect | Mosgement | Tresbmerdn

SEredston Options

Eequired information

SHOH

CRn
LiGEE

P 3995

SEAL
V.EHORT SEASOM
CORMLZET

Click into the cell to display the

drop down list

Cameal |

or |

Figure 3. The second screen of XBuild that allows usersto define cultivars information.

Fiedd D {8 characters]

Sorface Texture

ALK
GRGA
Gritin, Georgis, LUEA

HOHEWHE M. STUTTGART GERMANY
Hyderated, indin

LS Agron Farm, Slory Co_ I

15U Johnson Farm, Stony Co., LA

j Diepth, om

o

Dvain Dapik, cm

Drain Spacing, m

Surfaco stones

=

s
—

cagest | [ Wew >

Figure 4. The third screen of XBuild that allows users to define field information (including

weether and soil).
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Eequired information
SRS Planting Dabes [mmfddfymar|
FEET I
::::: Emergonce Date (mmSddfynar]
EEE Parting Mot r
::::; Planting Dicirvhution [
13 T
j: ;l: Plamt Population af Sesding. planis m-F r_ Row Dirmchon, depgress ftom
197e
E:': :: =1 Plant Popubafion ab omongencs, plants sl I_ PFlanfing Depth, om
Gt | ox | |
Figure 5. The fourth screen of XBuild that allows usersto define planting information. On the
left Site, years are identified that have westher data.
1.4.3 Edit afile

The newly created or an existing FILEX can be modified with XBuild.
If the file has not been opened yet, go to the File menu, click the Open command, and select
afile.
Modifications of FILEX will be started with modifications of the specific sections or factors
dedicated to particular input categories.
- Tochange the data: type anumber in acorresponding cell, or select information from
apull down list.
- Toadd anew level/ layer or date: Select thelevel/layer or date you want to use as a
template. Pressthe Add button.
- Toremove an existing level/ layer or date: Select the row youwant to remove in the
corresponding table. Press the Delete button.
- Tocance al changesto the section: Pressthe Cancel button.
- To save the changes to the section: Press OK button.
- Tosavethechangestoafile Select File/Save or Save As.
- Toclose thefile: Select File/Close.
After all changes to the indicated sections arefinished, the treatment combinations can be
selected.
XBuild is much like many other Windows applications; it has amenu bar at the top of its
main window. The corresponding menu option will open the section screens.

Menu ltems
- File
- Environment

DSSAT v4
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- Management

- Treatments

- Simulation Options

- Hep
The File menu option allows users to: (1)create a New scenario for simulation, (2)Open an
existing file for smulating ascenario previously defined, displays the General Information
screen, (3)display a ssimulation scenario while it is being edited (Print Preview), (4)Print,
and (5)Save the current scenario.

The Environment menu option allows users to make changes to (1) Field information, which
includes daily weather variables, soil data, etc., (2)Soil Initial Condition which defines the
initial soil water and nitrogen conditions at the start of simulation, (3) Soil Analysis,

(4) Environmental M odification which alows oneto make changes to weather variables
such as daylength, daily total radiation, maximum temperature, minimum temperature,
precipitation, CO,, humidity, and wind.

In the M anagement menu option, the user can (1)select the crop and Cultivar that will be
simulated, (2)enter management inputs of Planting details which defines the planting date,
plant density, row spacing and planting depth, (3)Irrigation and water management which
defines the dates and amounts of irrigation applications, (4) Eertilizer which defines the
dates, amount, and types of fertilizer applications, (5)residues and other

Organic Amendments which defines initial residue from the previous crop present at the
start of smulation, (6) Tillage, (7) Har vest which defines final harvest date and other harvest
parameters, and (8) Chemical Applications.

The importance of the above sections depends on the treatment factor levels that one defines
for an experiment. The Treatments section allows oneto select combination of thefactors on
section entries for each treatment.

The Simulation Optionsmenu button defines the various options available for simulation,
such as water balance and nitrogen balance simulation, crop management options, also it
defines the output files and output frequency.

1.4.3.1 General Information

The Experiment Identifier or File Name can be modified by changing the datain the
corresponding text boxes. While changing the data, you will seethe changed file name on the
upper panel of the screen(Figure 6).

3 xBuild
Fle Erwvironment Management Treaggaaﬁ’—ws

General Information-- C\0DSSAT4\MALIPE\ABCDOZ01 MZX(Expetirnental )
File Type | Expowagptal

Frnarimant Namao ’

Figure 6. The name of the file asit is shown on the top of the screen.
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Note: You may not modify File Type or Crop.
The user can enter an Experiment Name, General, Plot, and other information.

1.4.3.2 Environment

There are four options under the Environment menu button: Fields, Initial Conditions, Sail
Analysis, and Environmental Modifications.

1.4.3.2.1 Field

The Field menu button opens the main field window (Figure4). These datainclude
description, Field ID, weather station, soil, location, drainage, and other field information.
Some data haveto be entered manually, some are chosen from drop down menus. The Add

and Ddlete buttons will add or delete alevel inthe field sections. The OK button will save
the data and close the window.

Bl e
e Erracrimeel  Marsgement  Trasbments S dabion Cptong T el
[T T ILT

0 T3P LA Al LA e Eapsrirrental ) I

IMIIIQKW

A Bewbere | |
|
Field ID 8 characher i] B N et
| FLGARK N
: Franher Sadiw [oRFAb LT - PEER SILTY CLAY b | [
Surface Testure
Mame l B
Gamnesyvilie Flonda, LISA -__] HFGA _:] Depth, on Surface fones
Lrasmage
Drrainape Typs Drvain Depth, cm
l j D ain Spacing. m |__

Caneel | oE |

Figure 7. The Field screen.

Note: When a new field id added (the Add button) Field I D will be incremented by one
number. The Field I D can be changed in the cell, but beit must be unique in the field section.

1.4.3.2.2 Initial Conditions

The Initial Conditions menu alows the user to modify the input variables used to initialize
the crop model when a simulation is started. The screen (Figures 8,9) has a detail initial
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condition information, including: measurement date, previous crop, rhizobia, residue, and
initial condition layer data. While entering the date, the user may use as reference the list of
available years. Theyears are identified that have weather data. Thisinformation is obtained
from the weather site(s) selected in Fields Weather Station.

Soil layers initial conditions can be modified either by editing the valuesin the table or
calculating the values accordingly to the selected Soil profile and Water and Nitrogen . The
list of Soil Profiles contains al Soil Names that were selected in Fields section.

Once a Soil is selected and Soil Layers are Recalculated for acertain Initial Conditions
level, the program will remember the Soil name, Water (%), and Nitrogen (kg/ha) for this
Initial Conditions level. If the fileis closed, the information about the Soil name, Water
(%), and Nitrogen (kg/ha) will be erased. If the user selects a Soil, and/or Water (%), and
Nitrogen (kg/ha) but does not Recalculated the Initial Layers - thisinformation will not be
saved.

Note: When Treatments are set, be surethat the Soils, which were selected in I nitial
Condition section, are consistent with the soils on Field section.

DSSAT v4
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Figure 8,9.The Initial Condition screen/Profile.Figure .The Field screen.
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Figure 10.The Initial Condition screen/Residue.

1.4.3.2.3 Soil Analysis

The command Soil Analysis from menu, will open the Soil Analysis screen (Figure 11).

This allows adding information related to soil analysis for the experiment, such as: analysis
date, determination methods, and information about soil analysis layers, that are: depth, water
content, organic carbon, nitrogen, phosphorus, and others.
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Figure 11. Soil Analysis screen.

The data can be modified. Soil analysis levels can be added or deleted. OK button will save
the data and close the screen.

1.4.3.2.4 Environmental Modifications

The Environmental M odifications menu option allows users to set or change weather
conditions for the crop smulation (Figure12). This screen allows users to modify up to 8
different environmenta variables for smulation. These environmental variables and their
units are: Daylength (hour); Solar radiation (MJ m'zday'l); Maximum daily temperature (°C);
Minimum daily temperature (°C); Precipitation (mm); (6) CO, (vpm); (7) Humidity (%); and
(8) Wind speed (km d™).

Each environmenta variable includes the Adjustment box and the Factor pull-down list.
The Adjustment box alows users to enter avalue for adjusting daily values of that variable.
The Factor pull-down list provides 3 menu options: Add, Multiple or Replace. For an
environmental variable (i.e. Radiation), users can enter avalue in Adjustment cell and
specify the type of adjustment using menu items in the Factor pull-down list.
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Figure 12. Edit the Environmental Modification Screen.

After all necessary modifications, the OK button returns to the main menu screen.

1.4.3.3 Management

There are eight options under the M anagement menu button: Cultivars, Planting,
Irrigation, Fertilizer , Organic Amendments, Tillage, Harvest, and Chemical
Applications.

1.4.3.3.1 Cultivars
The Cultivars option allows selection of one or more cultivars for the experiment.

Data can be added or removed by using the corresponding buttons.
Button OK saves the information and close the screen. (Figure 13).
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Figure 13.The Cultivar Screen.

1.4.3.3.2 Planting

The Planting option allows modifying planting and emer gence dates, plant populations,
planting methods, planting distributions, row spacing and other information.

For references, alist of yearswith daily weather datais displayed on the screen(Figure 14).
The information is deriven from the weather stations selected on the Field screen(Figure 7).
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Figure 14.The Planting screen.
Note: Be surethat planting date is before emergence date.

After all necessary information is entered, the button OK saves the data and closes the screen.
Tip: Data are saved only in the program but not to afile at this point. To save data to thefile,

you must select File/Save or Save As option fromthe bar menu. It is recommended, to
periodically save the datato a file.

1.4.3.3.3 Irrigation

Irrigation option alows users to modify theirrigation dates, and various options and
variables associated with the water balance simulation and application depth (Figures 15,16).
The user may select aManagement option On reported dates (Figure 15) or Days after
planting (Figure 16). In thefirst case, the table has the first column Dates (mm/dd/year) and
in the second case, the column will have the header Days.

Note: Be surethat the selected Management option is consistent with the option in the
Simulation Option section .

For experimental files that are located in DSSAT4/RICE folder, Irrigation type columnis
added to the Irrigation Application table. (Figure17)

The list of available Year sis givenfor references.

You may edit, add or remove irrigation data on the screen. After al necessary modifications
the screen data can be saved with the OK button. To save the information to the file, select
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File/Save menu option.
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Figure 15. Edit Irrigation Applications On reported dates.
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Figure 16. Edit Irrigation Applications on Days after planting.
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1.4.3.3.4 Fertilizer

The Fertilizer option allows the user to modify variables and options associated with
fertilizing, which includes fertilizer date, fertilizer material, fertilizer application/placement,
application depth, amount of N, P, K, Ca, and other elements in applied fertilizer.

The user may select aManagement option On reported dates (Figure 18) or Days after
planting (Figure 19). In thefirst case, the table has a thefirst column Dates (mm/dd/year)
and in the second case, the column will have the header Days. The selection of M anagement
option has to be consistent with Simulation options.

The list of Yearsisgiven for references.
You may edit, add or remove fertilizer data on the screen. After all necessary modifications

the screen data can be saved with the OK button. To save the information to the file, select
File/Save menu option.
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Figure 19. Edit Fertilizer Applications on Days after planting.
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1.4.3.3.5 Organic Amendments

The Organic Amendments option alows the user to modify/enter data related to crop
organic amendments at the start of smulation. Thisincludes incorporation date, residue
material, residue Nitrogen concentration, residue Potassium concentration, residue
incorporation percentage, and residue incorporation depth.

The user may select aManagement option On reported dates (Figure 20) or Days after
planting (Figure 21). In thefirst case, the table have the first column Dates (mm/dd/year)
and in the second case, the column will havethe header Days. The selection of the
Management option has to be consistent with Simulation options.

Thelist of Yearsisgiven for references.

You may edit, add or remove organic amendment data on the screen. After all necessary
modifications the screen data can be saved with the OK button. To save the information to
the file, select the File/Save menu option.
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Figure 20. Edit Organic Amendments Applications on On reported dates.
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Figure 21. Edit Organic Amendments Applications on Days after planting.
1.4.3.3.6 Tillage

The Tillage option alows entering detail information about thefirst tillage application, which

includes tillage application date, tillage implement, and tillage depth. Users may change any
values in the corresponding boxes on the screen, and select a description from the pull-down
list.

The list of Yearsisgiven for references.

After all necessary modifications on the screen, data can be saved with the OK button. To
save the information to the file, select the File/Save menu option.

DSSAT v4



XBuild 22

Haroweipike
Harrom-sprmgioath
Haa

M ariual Toineeny g
Mokdhosd plow

S| et disk

Omaosre didh | Add Applacation | Delote Applcanom |

| Cancel | or | I
| 1

Figure 22. Edit Tillage Applications.

1.4.3.3.7 Harvest

The Harvest option allows one to optionally define the conditions for crop harvesting. If this
section is omitted, the DSSATv4 model will assume that harvest occurs at the crop stage
simulated as Harvest Maturity, that isindicated inthe Simulation options. These are
harvest date/days after planting, harvest stage, harvest component, harvest size group, harvest
percentage. (Figure 24). Users may change any valuesin the corresponding boxes on the
screen and select adescription from the pull-down list.

The Management option on the Harvest screen allows selecting On reported date(s) or
Days after planting. (The selection of Management option has to be consistent with
Simulation options.) The first column of the Harvest Number table will reflect the
selection.

The second column of the table is harvest Stage. The code can be selected from the
dropdown list that will appear when the cell is selected. The list of harvest stages depends on
the selected from Crop list crop. If the new Harvest level is added, the Crop list will have all
crops from Cultivar section (Figure 23). If no description is specified in the Harvest table
L evel/Description, as default, the name of the crop will be entered.

Thelist of Yearsisgiven for reference.

Harvest Component and harvest Size group are to be selected from dropdown lists other
variables should be entered.

After al necessary modifications the screen data can be saved with the OK button. To save
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the information to the file, select File/Save menu option.
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Figure 24. Harvest Screen.

1.4.3.3.8 Chemicals

The Chemical Applications option allows editing of detailed and information about a
chemical application. Thisincludes the chemical application date, chemical application
material, chemical applications amount, the chemical application method, chemical
application depth, and chemical application target. Users may change any valuesin the
corresponding boxes on the screen and select a description from the pull-down list (Figure
25).

The list of Yearsisgiven for reference.

After all necessary modifications the screen, data can be saved with the OK button. To save
the information to the file, select the File/Save menu option.
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Figure 25. Chemicals screen.
1.4.3.4 Treatments

FILEX can have one or more treatments. Every treatment is acombination of different factors
that corresponds to the specific section defined for this particular experiment.

The program allows creating new treatments and modifying existing treatments. The
Treatment screen will display atable for creating/editing the treatments (Figure26). The
program design does not alow entering manually the factor level; instead it allows selecting
the factor level from drop down lists.

Important: The user must first add information to Fields, Planting, I nitial Conditions, and
Cultivars, and THEN open Treatment page to select the combination of those section for
each desired treatment.

Note: If data are incorrect or no dataarein Simulation section, the program has already
added default Smulation control data to the scenario. The default data depends on the type
of file isbeing designed (experimental, seasonal, sequence, or spatial). The data are been
read from one of the files: Smulate.txt, Seasonal.txt, Sequence.txt, or Spatial.txt. The files
come together withthe installation of the programand can be found in the same directory,
where the XBuild program hasbeen installed.
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Figure 27. Initial Conditions Screen.
After all necessary modifications the screen data can be saved with the OK button. To save
the information to the file, select File/Save menu option.
1.4.3.5 Simulation Options

The Simulation Options section in FILEX has two basic functions. It specifies the options to
be used in aparticular ssmulation run and controls the types and frequencies of outputsto be
obtained. The Options specifies whether the water and nitrogen and other will be used. The
M ethods specifies the methods for computing processes such as evapotranspiration and
photosynthesis. The Management section specifies whether different management
operations, such as planting and irrigation, are to be based on recorded data as input in the
FILEX or are to be smulated internally based on automatic management options specified in
this section. The Output line specifies the frequency of daily outputs and the types of outputs
towrite. The second function of the Simulation Control section is to specify the parameters
for controlling Automatic Management in the smulation (if any are used) for Planting,
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Irrigating, applying Nitrogen and Organic Amendments, and Har vesting. While changing
optionsin the Automatic Management section you need to be consistent with the
experimental datain the file. Asan example, take Irrigation applications section. First,
check treatment combinations, and for each treatment make the correspondence between
Irrigation factor and Simulation factor levels (the arrows <> and <> on Figures 31 and 32)
Second, check the management options (the arrow <> on Figures 31 and 32). Check the dates.

One Simulation Control section is required for each FILEX, and more than one could be used
to control simulation for different treatments if needed.

If XBuildiscreating anew FILEX, or if it of reads afile with an incorrect Simulation
Control section,, default data are added.
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Figure 28. Simulation Options screen/General.
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Figure 29. Simulation Options screen/Methods.
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Figure 32. Simulation Options/Management/Irrigation. (the arrows <> and <> show the level
factors for Irrigation and simulation control option for aselected treatment The arrow <>
show the correspondence between Management options in Simulation options Sections and
Irrigation section.

Print Preview

The print preview option is available under the File menu in XBuild. When users click on the
Print Preview option, the File preview window will appear. Print preview allows users to
display an experiment file while they are being created or edited. Using the scroll bar on the
right corner in the window, users can go to the bottom of the file. Users have to click on the
Refresh button to see current changes. To close print preview, click on the OK button. An
example is shown in Figure 34.
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Figure 34. An example of a FILEX opened/edited with the XBuild program.
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1 SBuild

1.1 Purpose

The soil file (Sail.sol ) contains data on the soil profile properties. These data are used in the
soil water, nitrogen, phosphorus and root sections of the crop models. The purpose of SBuild
isto provide an effective tool for creating and modifying the soil files.

SBuild is a key-mouse driven windows program that allows the user to enter data into tables,
freeing the user from possible formatting errors associated with entering data directly into an
ASCII file. The program will also calculate missing data before saving.

1.2  System Requirements

- PCwith at least 35 MB of free disk space

- Windows 95/98/NT/2000/XP Operating System

- DSSAT v4

- A display with at least 800x600 resolution recommended

1.3 Installation

Insert the installation CD and run the setup program. Windows will execute the setup
program and display two preliminary dialog boxes. Then the program will display the
dialog box (Fig.1). Although the setup program lets the user select thedirectory to
install theprogram, it isrecommended that the default directory be used. The default
directory for installing SBuild is C\ADSSAT4\Tools\SBuild\. After clicking on the
button shown in Figure 1, the installation begins.

#3 SBuild Setup

Beqin the installation by clicking the butkon belov,

Click this button ko install SBuild software ko the specified destination
directory,

Direckory:
’VC:'I,DSSF'.T‘}'I,TOOLS'I,SBuiId'I, Change Direckory

Exit Setup

Figure 1. Window displayed by Setup.exe, prompting the user to click the button to begin
installation, and offering an opportunity to change installation
directory.
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During installation, the program registers all OCXs (ActiveX controls) and copies all
necessary files. If some of the files already exist on your system, warning messages will be
displayed. It is recommended that you keep the newest version of thefiles when you are
prompted.

If during the installations some problems occur, see DSSATv4 Help, Troubleshooting

After the installation is completed, SBuild is ready to use without rebooting the computer.
Tutorial User’s Guide

SBuild was designed to help the users createor edit soil files easily to avoid mgjor errorslike typos,
format errors, errors with calculated values, etc

Soil file

The file contains information that is available for the soil a a particular experimental site,
and supplementary information extracted from asoil survey database for asoil of the same
taxonomic classification as the soil at athe experimental site (Fig.2).

TLHODOOON0: IBSMAT 3 0 150 DEFAULT - HERIUM SILTY CLA&Y
AEITE COUMTEY LAT LOMG BCS FANILY
GanEE ie CEnayio =30 =80 Ganeric
B ScoM  SALE  SLU1  SLBR SLEO SLNF SLPF  SHED  SHPX  SHEE
&3 D.it 6.0 0.0 A7.0 1.00 1.00 IBODL JEO0: IBDA1
B SLE SLAH  SLLL  SDUEL  SSAT  SRGF  SSES O SEPE SLOC SLOL SLSI SLOF SLHI O SLHW SLEB SCEC SADGC
5 95 0.230 0.380 D.420 1.000 93 1.35 1.7T4 530 45.0 a.o D17 &.5 o5 a9
13 -85 0.330 0.380 0,420 1.000 -39 1.3% 1.7¢ 50,0 &5.0 a.00,17 g -95 -ag
3d -55 0.280 J.380 D.£50 0.319 -33 1.36 L.6& 3E0.0 45.0 a.0 o017 &5 - L)
45 —9E 0,280 0,380 0,490 0,607 —E9 1,36 1.45 50,0 45,0 0.0 0,15 &5 -G -
[ =25 0.z30 J.380 D.420 0,607 -33 1.3 Ll.45 5.0 45.0 a.0 DL1E 5.5 -85 -9g
] =28 0,280 0,380 0,420 0,366 =@2  1.37 1.0% 50,0 &5.0 .0 0,11 &8 -3 -9
120 -85 0.290 J.380 0,£20 0,202 -33 1.33 0.6% 50,0 45.0 .0 0,07 5.5 -85 -39
180 =98 0280 0.380 0,490 0,144 =02 1,38 0.3% E0.0 45.0 o.o 003 4.8 o =09
*IHODIODDO3  IBSMAT 2IC B0 DEFAULT IHALLOY IILTY CLAY
BSITE COUMTEY LAT LOPG SC5 FARALLY
Genprie GEmaris -5 =03 GEnerie
B o5COH 2ALE SLUL SRR SLEO  SLEF SLEF SHEHE  SHPY SHEE
=53 D.ll €.0 0.10 83.0 L.00 1.00 IBODL JIEO0L IE0AL
B ELE FLHE SLLL SROL SSAT  SRGF S5KS  SBDH SLOC 3LSL SLET O SLCF SLNT SLEW SLAE  SCRC SADG
5 =25 0.280 J.380 0,420 1.000 -33 1.35 l.7T¢ 50,0 45.0 a.0 0,7 5,5 -85 -39
15 =23 0.280 0,380 D.420 i.000 =@9 1.35 1.74 ED0.0 &5.0 .0 0,17 &.58 o@ =09
ad -22 0,200 J.380 0,420 0,019 =33 1.3¢ Ll.66 50,0 45,0 Lo R P A LR -85 -9g
45 Q% 0.280 J.380 0.490 0,607 g9 1.36 1.45 3SD.0 A45.0 a.o D.1= &.5 a3 a9
& -3% 0,200 0.380 0,420 0,007 =533 1.36 1.4% 50,0 45,0 a.0 0,15 G -5 -39
TIRODOOOO04  IESHAT S1L 210 DEFAULT - DEEF SILTY LOAK
#EITE COUNTEY LAT LONG BC5 FARNILY
GanEr i GEaE s —&3 -58  CEnecic
f SCOM BALE SLU1  SLOR SLRO  BLNF SLFF SHHE GHPI SHEKE
-0 0.1z £.0 0.40 7.0 1.00 1.00 IBOD1L JEQO: IBDO1
f SLE SLMH SLLL SDIL  SSAT SRGF 55ES SEDH SLOC SLOL SLSI 0 SLOF SLNI O SLEW  SLEB BCEC SADC
5 Q99 0.10& D262 D.4&2 1.000 92 1,37 1.1é dD.0 &0.0 a.o D.1i2 “. 5 oF a9
L5 =22 0,106 J.262 DL, E52 1,000 =33 1.77 1.1 10,0 60,0 0.0 0,12 LR —-95 -9
30 9% 0.105 O.26ZX D.4&52 0.319 93 1,37 i.iD0 10,0 60.0 .0 D1 &.5 o5 a9
35 -85 0,107 0.362 0,842 0,407 -39 1.37 0,97 10,0 60,0 a.0 0,10 B -95 -a9
1 o s0.0 a.0 D10 &.5

=] -85 0.107 J.282 D.£&2 0.607 =43 -37 D.97 1D,

Figure 2. Soil.sol file (fragment)

The first line of data contains the soil identifiers, information on soil texture (Ref.1) and
depth, that derives from the soil layer information, a description that could relate to the soil
classification according to a specified, locally used system and a country. Thethird line
contains geographic data together with taxonomic information. Thethird line contains
information on soil properties that do not vary with depth, such as surface albedo, and on
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measurement techniques. The forth line contains data on the first layer; the fifth line on the
second layer, and so on for each succeeding layer in the soil profile. The second tier of the
information for the soil layers is optional and contains variables related to the soil phosphorus
balance and the nutrients. Soil organic carbon isincluded in thisfile because it is frequently
used to compare other soil properties. The percentage of sand is assumed to be 100 minus the
percentage of clay and silt, and thusis not included as an input. The number of layers, and the
thickness of each layer should be the same as those in the soil analysisand initial condition
sections of the experiment file whenever possible. The file may contain properties for severa
soils. The datafor each new that is created soil are smply appended to the file.

Program menu

SBuild is like many other Windows applications. It has a menu bar at thetop of itsmain
screen with the following menu options:

- File

- Profile

- Hep

File

The File menu options allows usersto
- New: Create anew soil file.
Soil files may contain properties of one or more soils. The soil file normally used is
SOIL.SOL. However, usersmay create other files soils with names **.SOL, where
the ** refers to the 2-character institute code used in DDSAT (such as CO.SOL,
EB.SOL, and RO.SOL shown in the dialog box Fig.3). A new soil file will be started
with a new soil profile. When a New file option is selected, the program will prompt
with screens for creating anew soil profile. Entering the datain the corresponding
boxes and tables and following Next buttons allow the user to create the profile. Menu
Save File will finish creating the new soil file.
- Open: Opens an existing soil file.
The common dialog box allows the user to select any Sail file (Fig.3).

=

Flez of g [Sod Ebes 500 -1 Cencel |

Figure 3. Common dialog box for selection asoil file.
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- Close: Closes the opened Soil file.

Before opening a soil file, the user must close an open file. If the file was not saved
warning message will prompt

to save thefile.

- Save As: Saves the opened file with a selected name.

- Save: Saves the opened file. The file will be saved with the name indicated on the
upper panel (Fig.4).

;E:uild .. Jorking with file C:\DSSAT4\Soil\EB.SOL
|Fle Profle Hep —TT—u  —

Save

Preview

Print

Exit
Figure 4. The file "C:\DSSATASOIL\EB.SOL"will be saved if File/Save is selected.

- Preview: Previews the opened soil file. Before saving or printing the user can view
the soil file that isindicated on the upper panel.
- Print: Prints the opened soil file.

1.4.2.2 Profile

Since each soil file may contain properties for anumber of soil profiles, this Profile button
allows users to create a New soil within a file that is open, Edit soil properties (one soil
profile at atime), etc.

- New: Create anew soil profile inthe currently opened soil file. To create anew
profile the user must enter the data in the corresponding boxes and tables, follow the
Next buttons and then Save the profile. To save to profile in the file the user must also
Save the file. The new profile will be added to theend of the file.

- Edit: Displaysthelist of al available soil profilesfor selection.

- Delete: Deletes a profile from the opened soil file. This profile will be selected from
the list of all available soilsin thefile.

- Close: Closes an opened profile. After all necessary modifications the profile must be
closed.

- Save As. Saves the opened profile with a selected name. The name of the profile has
predefined format of 10 characters (Fig. 5). This is "aabbyynnnn", where:
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"aa' - the Ingtitute ID (for example "IB" (Fig. 6));

"bb" - Site ID;

"yy"—Year (for example "91" (Fig. 6));

"nnnn" — the profile number (for example "0001" (Fig. 6));

Note: If the Institute ID or the Year of a soil profileischanged , the Save menu option will
activate the Save As option.

If the changes to the profile to be saved, then the Save or Save As option must be selected
before closing the profile.

2 profi ' [1Bbba10001

Hote: Format of the soil profile name|ic the fo g "aabbyynnom”,
whete "a4" is the Instiute 1D, “bh* iy the site 1D, * s the year in

which the sample was collected and rnnn is the profite number
Example: "UFGARINBGL"

Cancel | 4] 4 |

Figure 5. 4 so1l profile Save As screen

Gemaral infvmanion
Cowandny M doil Data Seurce
Sile Hamm T Sampling Year YY) 1991
Imstitute Code Fﬂ‘w Soil Series Hame IEIUhUPFE! ]-'im; Sand I
Latatade " Soil Classilication [L.ums,ﬂul:.hrperln Gross. Palewdults | 15)

Figure 6. General information screen.

- Save: Savesthe changesto the profile.
- Preview: Previews the selected profile.
- Print: Prints the opened profile.

Note: No changes to the opened file will be saved unless File/Save or File/Save Asis
applied.

1.4.2.3 Help
Opens helpfile
1.4.3 Getting Started

SBuild is designed for userswho need to create or modify soil information needed to run
DSSAT crop modules. First the program starts with opening the SOIL.SOL file located in the

DSSAT4



7 SBuild

indicated in the DSSAT4 registry folder (DSSATPRO.FLE, Fig7).

-‘_:l DSSATFRO,FLE - Motepad
Fiz Edit Format Help

WED C: Y DESATY\WEATHERY GEN
C: Y DESATAVUE W CLIMATE
< LD C: Y“YDSSAT4\S0IL
CRD T7 OTYPE
FID C: “DSSATS\BACKGROUND
ALD C: YDEIATA)ALFALFA
ARD C: YWDSSATH
BAD C: “D3SAT4,BARLEY
BND C: Y D33AT4\DRYEELN
BRD C: Y“DSSATA\BRACHIARIA

Figure 7. The file DSSATPRO.FLE.

1.4.3.1 Open soil

The program starts with opening SOIL.SOL file. If the user wants to work with other than
SOIL.SOL file, it can be closed with the File/Close menu option and another file can be
opened with the File/Open menu option.

After the desired soil file is opened, the user can select the option to edit, create anew, or
delete a selected profile. When New is selected, the program will open screens with empty
boxes and tables. When a selected profile is Opened, the boxes and tables will befilled with
the corresponding data. The data can be modified/entered on the screen, and then saved into
the file. The program will prompt when incorrect entries are made, and guides the user in
creating anew profile using the Next, and Finish buttons.

Start the program and consider an example of editing the profile "DEFAULT - MEDIUM
SILTY CLAY (1B0O0000002)". in the SOIL.SOL file.

(1) Start the program and close the Help pop up message.

(2) Goto menu options and select Profile/Edit (Fig. 8).

M sBuild ... Working with
File E_Flmﬁle Help
MNewwy

Celete

EFETE

Erirt

Figure 8 The Profile/Edit option is selected(3)
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(3) Select the profile "DEFAULT - MEDIUM SILTY CLAY (IB00000002)" (Fig 9).

Soil profile.

DEFAULT
iDEFALILT -
DEFAULT
DEFALLT
DEFAULT
DEFAULT
DEFALULT
DEFALLT
DEFALLT

Figure 9.

- DEEF SILTY CLAY [IE0D000007

- SHALLDW SILTY CLAY [IBO0000003)
- DEEP SILTY LOAM [IB00000004)
- MEDIUM SILTY LOAM [1B00000005)

- SHALLDW SILTY LOAM [IEDO0D0D0E]

- DEEP SANDY LOAM [IB00000007]

- MEDIUM SANDY LOAM [IBOD00000S]

- SHALLDYW SANDY LOAM [IB00000003)

MEDILIM SILTY CLAY [IB00000002]

Selected the "DEFAULT - MEDIUM SILTY CLAY (1B0O0000002)" profile.

After the profile is selected and the button OK pushed, the screen with
General and Surface |nformation of the soil will be shown.

1.4.3.2 General and

Surface Information

Eckiry & ol profie ; 180000000

et AR
Country IGEnEﬁu Sweil [rata Source IBSHAT
Site Hame Gemeric Sampling Year (¥¥YY) FITT
Indfibate Code i Swil Serier Namo ||:|EEMrLT - MECIUM SILTY CLAY
Lattihade | [T} Swil Classification TRRmAEND
SR l_“ ..... B

e RN
Color [ Firormm =] * Slope il—l
D aifage [Somawhet poorly e Rusoll Piasitial Moderasaly High |

Fertility Factor (0 ba 1) i]_"_
capcet | [ wWems |

Figure 10. The first screen of the program.
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The General Information section corresponds to thefirst two lines on the soil profile.
The Surface I nformation section includes (Ref.2):
The Color of the upper horizon is used to approximate the Albedo (SALB) as shown

inthe Table 1:

Table 1. Color Modifiers

Color Albedo (SALB)
Brown 0.13

Red 0.14

Black 0.09

Gray 0.13

Y ellow 0.17

The Drainage coefficient (SLDR) can be approximated from soil description based
on classification givenin Table 2:

Table 2. Drainage Classifications.

Drainage Drainage coefficient
(SLDR)
Excessive 0.85
Somewhat excessive 0.75
Well 0.60
Moderately well 0.40
Somewhat poorly 0.25
Poorly 0.50
Very Poorly 0.01

To determine the runoff curve number for cropland soils, it is necessary to decide
which of four hydrologic soil groups best describes the soil. Description of the Runoff
Potential groupsisgiven in Table 3. The curve number (SLRO) is determined from

the Slope of the site usinginformation in Table 4.

Table 3. The soil hydrologic groups needed for selection of a runoff curve number for

croplands.
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Hydrologic group

Description

A - Lowest Runoff
Potential.

Includes deep sands with very little silt and clay, also deep,
rapidly permeable loess

B - Moderately Low
Runoff Potential.

Mostly sandy soils less deep then A, and loess less deep or less
aggregated then A, but the group as awhole has above-average
infiltration after thorough wetting.

C - Moderately High
Runoff Potential.

Comprises shalow soils and soils containing considerable clay
and colloids, though less then that of group D. The group has
bellow-average infiltration after thorough wetting.

D - Highest Runoff
Potential.

Included mostly clays of high swelling percent, but the group
also includes some shallow soils with nearly impermesble
subhorizons near the surface.

Table 4. Runoff curve numbers (CN2) for various hydrologic conditions, slops, and

conservation practices.

Hydrologic Condition

% Slope A B C D
0-2 61 73 81 84
2-5 64 76 84 87
5-10 68 80 88 91
>10 71 83 91 94

When all necessary General information and Surface information is entered, the
Next button will lead to the next screen,

Input Table

The second screen is caled Input Table. It contains the table for soil layers data (Fig.11).
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Figure 11. The screen for entering/editing data for the soil layers

The data can be modified in the table. The Add Layer button will add asoil layer, the Delete
Layer button will delete aselected layer.
The button More Inputswill open a table with other properties then displayed (Fig.12).
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Figure 12. The screen with additional entry for the soil layers.

Note: The More I nputs table does not have an option to add or delete soil layers. It does not
allow making changes to Depth values. These changes can be done only on the I nput Table
screen.

The OK button will save the data and return to the Input Table screen;
the Cancel datawill cancel any changes and return to the I nput Table screen.
If the More Inputs table does not have any data, these variables will not be shown in the soil

profile.

When all necessary modifications to the Input Table are finished, the Next button will save
the data and open the second soil layers entry screen.

Calculate/Edit Soil parameters

Calculate/Edit Soil parameters isthe last screenin SBuild. The user can edit or calculate
some values using the screen utilities.

The table (Fig.13) on the screen is divided into two parts. One is asnapshot from the previous
screen table and displayed only for reference. The other part of the table can be edited by
typing the values into the table or calculated by using the Calculate Missing Values button.

DSSAT4
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Figure 13. The table for calculating or editing data for soil layers.

There are four columns in the table that cannot be edited: Depth(SLDP), Clay(SLCL),
Silt(SLSl), and Stones(SLCF).

There are six columns in the table that can be edited/calculated.: Lower limit(SLLL),
Drained Upper limit(SDUL), Saturation(SSAT), Bulk density(SBDM), Satur ated
hydraulic conduct(SSK'S), and Root growth factor (SRGF).

The values can be typed into the cells or can be calculated with the button Calculate Missing
values.

Calculations are based on:
- Soil Bulk density (minerals + SOM + pores) is calculated according to equation
in_Rawls & Brakensiek 1985 .
- Saturated hydraulic conduct, Saturation, Drained Upper limitor Lower limit is
calculated with Saxton or Rawls method: If Organic Carbon(SLOC) values are missing for
any of the layers, then Saxton method )(Ref.4) isused, if Organic Carbon(SLOC) values are
known for all layersof the soil, then Rawls method (Ref.5) is used.
- For calculating Root growth factor , the formula bellow is used:

If [Center Of Layers] > 20

then [Root growth factor] = EXP(-0.02 * [Center Of Layers]
Else [Root growth factor] = 1

DSSAT4



SBuild 14

1.4.4

1.5

Finish modifying the soil profile

When all calculation and other modifications are complete, the soil can be saved with the
original name or Save Aswith a new name. Then the soil profile will be closed and program
is ready for modifying, creating or deleting another profile. If al no more changesfor the soil
fileis needed, the soil file has to be saved or Saved Asand closed. Now the program can
open another soil file or create a new one, or the program can be closed(Exit). The saved soil
profile can then be used in DSSAT v4 to simulate any cropping System.
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Welcome to WeatherMan

WeatherMan is an object-oriented tool for importing, analyzing, and exporting climate data for use in crop
simulation modeling and other activities. The Windows version has elements similar to the original DOS
version, although a key difference exists in that the new version uses Paradox databases to store climate
data. The DOS version used a flat-file ASCII system for storing and manipulating data. This help file
contains information on most of the key elements of the program, and context sensitive help is also available
for most functions of the program.

Some of the topics covered in the help file are listed below, including a complete users guide with sections

Introduction

Getting Started
Managing Weather Data
Climate File Structure
References

There are also help topics dealing with the functionality of WeatherMan. You can browse or search the help
file for more information on related topics. The primary reference topics on the functionality of WeatherMan
include

Accessing WeatherMan Functions
Setting Program Preferences
Importing Exisiting Climate Stations
Importing Raw Data and Creating New Stations
Editing Station Information

Editing Monthly Means

Editing Weather Data

Plotting Daily Weather

Plotting Summary Statistics

Save and Export Options
Generating Weather Data

Locating Weather Stations
Accessing Web Resources

About WeatherMan

Page 1
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User Guide

1. Introduction

Intoduction to Weatherman

Daily weather data are commonly used as input to mathematical models used in water related projects and
agriculture. While the models expect the data to be complete and reliable, raw data from a weather station,
or even a reliable secondary supplier of weather data, are often flawed. Common data problems include
format errors, missing data, unreasonable values, data recorded in different units than needed, and data in
an inconvenient format. Often there are no data available for a specific site, or a particular variable is not in
the available weather record.

ICASA has focused on the development of crop models and software tools such as the DSSAT to aid
research and development in agriculture. Available and reliable weather data are essential for good
predictions using these crop models.

ICASA has specified a minimum daily weather data set and format for use with the crop models. In DSSAT
v2.1, (IBSNAT 1986), the required daily variables were solar radiation (MJ/m */d), maximum temperature (°
C) minimum temperature (° C), and rainfall (mmg. An extended DSSAT v2.1 data set included
photosynthetically active radiation (PAR, mol/m “/d). DSSAT v35 uses the same minimum weather data set
and allows optional variables, such as PAR, dew point (° C) and wind speed (m/s).

The WeatherMan program is designed to simplify or automate many of the tasks associated with handling,
analyzing, and preparing weather data for use with crop models or other simulation software. WeatherMan
has the ability to translate both the format and units of daily weather data files, check for errors on import,
and fill-in missing or suspicious values on export. WeatherMan can also generate complete sets of weather
data comprising solar radiation, maximum and minimum temperature, rainfall, and photosynthetically active
radiation. Summary statistics can be computed and reported in tables. The summary statistics or daily data
can be viewed graphically.

WeatherMan checks for and flags format or range errors on import. On export, data flagged as missing or
suspect can be replaced with estimates using several methods. The GENERATE menu permits generation of
synthetic sequences of solar radiation, maximum and minimum temperature, rainfall, and photosynthetically
active radiation for any duration. The ANALYZE menu includes the ability to display the results using tables
or graphs.

2. Getting Started

Getting Started

WeatherMan is installed via a CD. If your computer is configured to Auto-Start a compact disc, the
installation should proceed automatically. If not, you will need to run the Setup.exe program in the
WeatherMan directory of the CD. You can do this by clicking on Start|RUN and browsing the CD until you
find the correct program (not sample dialog below). You drive letter may vary.
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Type the name of a program, folder, document, ar Internet
rezource, and YWindows will open it far pau,

Oper: !F:HWeathermanHWeatherM anhSetup. exe j

Canicel Browsze. . |

After starting the Setup program, WeatherMan will install itself. The default directory is C:\WeatherMan. It is
advised that you choose the default directory. You can install WeatherMan in an alternative directory,
however you may then need to run the Borland Database Engine (BDE) configuration utility, supplied by the
WeatherMan Installation.

The Installation CD also contains other programs that may be needed to complete installation. An upgrade
to the Microsoft© Common Control is supplied, along with a copy of the Adobe Acrobat Reader for reading
the documentation file. Both reside in a separate directory on the CD and need only be installed if you
experience operational difficulties.

Borland Database Engine

The Borland Database Engine (BDE) is the default database driver installed with WeatherMan. The Borland
Database Engine (BDE) offers a rich and robust set of features used in client-server applications. The BDE
database-driver architecture includes numerous shared services utilized by database drivers and other
functions. The included set of database drivers enables consistent access to standard data sources: Paradox,
dBASE, FoxPro, Access, and text databases. BDE is object-oriented in design. Runtime objects are created
and then used to manipulate database entities, such as tables and queries. The core database engine files
consist of a set of DLLs that are fully re-entrant and thread-safe. You configure the BDE system using the
BDE Administrator (BDEADMIN.EXE). BDE provides flexible and powerful configuration management
capabilities.

WeatherMan is installed as a Paradox database. You should not need to modify any settings after
installation by WeatherMan. If you should, you can access the BDE administrator via the control panel.

Page 3
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Shown is the default settings for WeatherMan. If you need to change the Path (change NOTHING else) you
can edit this entry.

3. Managing Weather Data

Managing Data

WeatherMan is designed to work with the user to import weather data (in ICASA, DSSAT, or undefined
weather format) into a WeatherMan database for export and use in applications that require daily climatic
data, such as crop simulation models. The weather data, stored in Paradox databases, are associated with
climate stations with a PRM extension. The default directories for searching for climate data and saving the
data are defined in the Preferences dialog; the data is stored in the system registry.

4. Climate file structure

File Structures

There are several climate file structures associated with WeatherMan.

e Summary data are stored in PRM files

o Data can be imported from and exported to DSSAT v35 files
e Data can be imported from and exported to ICASA 1.x files
o Weather can be generated from Monthly Target Files



WeatherMan Manual

2.4.2.

PRM file

PRM climate files

$CLI MATE: ARPE

* GENERAL
@atitude Longitud Elev Zone
-33.930 -60.549 65 16.5 6.7
@WR WFIRST  WL.AST
68 1931001 1998120
@PECPLE
Gui Il ermo Podest a
@A\DDRESS
@VETHODS
@ NSTRUMENTS
@PROBLEMS
@,UBLI CATI ONS
@l STRI BUTI ON
@NOTES
Created on day 2/20/01 at 12:13:03 PM
* AVERAGES
@ Mean JAN FEB MAR APR MVAY
SRad 25.49 21.25 17.10 13.75 10.64
Tvax 30.39 29.32 26.77 22.77 19.62
TMn 16.22 15.52 13.85 10.06 7.44
Rain 112.17 97.23 128.14 89.14 52.47
RNum 7.72 6. 83 7.97 6. 83 5.69
SunH 68.01 68.52 63.01 60.64 54.37
*H GH FREQUENCY PARANMETERS
@par am JAN FEB MAR APR MVAY
TXMND 30.51 29.44 27.00 22.88 19.68
TxSDD 3.312 3.360 3.730 3.720 4.004
TXMNW 30.01 28.94 26.10 22.40 19.35
TxSDW 4.161 3.990 4.225 4.069 4.067
TnMND 15.70 14.87 13.17 9.17 6. 65
TnSDD 3.278 3.317 3.808 4.084 4.500
TnMNW 17.79 17.50 15.80 13.04 10.96
TnSDW 2.719 2.583 3.154 3.416 3.943
Ku 0.811 0.729 0.748 0.743 0.803
XWND 1.419 1.566 1.310 1.535 1.114
XSDD 0.995 1.070 1.016 1.110 1.026
XMNW 0.181 0.172 -0.132 0.014 -0.209
XSDW 1.217 1.195 1.167 0.961 0.753
Al pha 0.2525 0.2036 0.2337 0.2962 0.3032
Betal 1.401 0.814 0.904 1.242 0.473
Beta2 18.82 17.54 20.58 17.87 12.89
PDDW 0. 2243 0.2163 0.2040 0.1698 0. 1350
PWDW 0. 2048 0. 1967 0.1954 0.1801 0. 1469
PWN 0. 3387 0.3390 0.4180 0.4137 0.3966
PW 0. 2489 0.2440 0.2571 0.2278 0.1835
* LOW FREQUENCY PARANETERS
@par am JAN FEB MAR APR MVAY
TxSDC 0.380 1.575 0.233 0.738 0.000
TnSDC 0.836 0.509 0.492 1.137 1.499
XSDC 0.160 0.113 0.070 0.284 0.237
PWSDC 0.0702 0.1277 0.0000 0.0423 0.0391
TxPH 0.342 0.474 0.393 0.170 0.146

1.5

. 891
0. 5498
1. 055
15. 85
0. 1347
0. 1806
0. 4005
0. 1917

JUN

0. 000

1. 147

0. 316

0. 0879
- 0. 046

. 047
0. 3226
0. 402
11. 37
0. 1049
0. 1354
0.3770
0. 1490

JUL

0. 000

1.564

0. 208

0. 0535
0. 225

TAV  TAWP REFHT WNDHT SI TE
3.0 Pergam no

.17
.80
.59
.53
.67
.93

17.
39.

57.

AUG
17.79
4.271
16. 04
4. 656

4.29
4. 350
8.23
664
7777
178
071
314 -
. 762
0.2948
0.710
11.76
0. 1035
0. 1294
0. 4048
0. 1489

SEP
19.93
4.297
19.21
5. 145

5. 85
4.079
9. 80
692
819
131
070
385
. 016
0. 3596
1. 481
14. 31
0. 1377
0. 1507
0. 4000
0. 1890

eerrkrow
rOoPPOW

AUG
0. 000
0.443 0.000
0.170 0.245
0. 0342 0.0907
-0.098 -0.017

SEP
0. 000

Argentina

oCcT
22.52
4.092
22.33
4.428
8.74
3.828
12.11
3.329
0. 889
. 977
. 230
. 586
. 208
0. 3586
1. 489
18.74
0.2282
0. 2310
0. 4033
0.2769

R ORrO

oCcT

0. 000

1.103

0.271

0. 0967
0. 041

.11
.87
.37
.19

.58

NOvV
25.99
3.701
25.56
4.491
11.75
3. 550
13.99
3.064 2
0.910 O
275 1
080 O
-0.051 O
.283 1
0.2172

0.723
14. 31
0.2479
0. 2346
0. 3611
0.2769

PokRpk

NOvV
0. 000
0. 642
0.270
0. 0556
0.108
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TnPHI
XPhi

RTXTn
RTx_X

RTxRa -0
RTn_X - 0.
RTnRa O
R XRa -0

0
0.
RaPhi 0.
0
0

oocoooo00

451
296
016
316
320
282
. 038
. 102
. 187

DSSATV35 Files

DSSAT v35 file structure

*WEATHER DATA :

@1 NS

GAPL
@DATE
93001
93002
93003
93004
93005
93006
93007
93008
93009
93010
93011
93012
93013
93014
93015
93016
93017
93018
93019
93020
93021
93022
93023
93024
93025
93026
93027
93028
93029
93030
93031
93032
93033
93034
93035

0.321 0.241 0.260 0.209
0.162 0.271 0.163 0.262
-0.014 0.037 0.263 -0.111
0.490 0.587 0.591 0.595
-0.032 0.330 -0.080 0.213
-0.108 -0.105 0.124 -0.130
-0.190 -0.086 -0.476 -0.214
0.257 0.119 0.312 0.244
0.013 -0.118 -0.233 -0.224
Pl ai ns, Geor gi a, USA
LONG ELEV  TAV
-84.370 172 17.7

MAX MN RAIN

LAT
32.040
BRAD
9.2 22.
5.7 16.
10.7 18.
2.5 19.
4.9 20.
3.7 17.
1.6 16.
2.4 20.
2.8 13.
1.6 9.
2.0 10.
1.5 11.
9.6 17.
6.3 11.
2.9 9.
11.5 14.
12.8 16.
10.8 18.
2.3 12.
2.2 10.
5.5 19.
14.2 20.
14.6 19.
2.5 17.
11.4 10.
6.1 8.
15.0 17.
12.5 17.
8.1 17.
12. 2 16.
15.7 17.
15.1 18.
16.0 13.
16.0 14.
10.8 16.

OPRUCIOWNNONOUINNUIOFROPRAPOWNOONONOORFR,ONOIOOON M

7.
9.
8.
9.
14.
13.
11.

=
N

WNNNOITOWNUITOOOOOORODWOROODOR,ROOOFRLRNONORFRWAOUOA~O

CPRNUONOOOCOSRONRLWORRANWOINOO®

w o1

COO00O00O00OOROORWOOOOOOOUODONWRARENOOO
O00000000O0ONOWPOUIOOPOOWOUIOOOWPOOOOO

ocooocooocoo

197
396
098
708
104
223
437

. 450
. 169

9.2

ocooocoooco0

000
337
048
583
226
044
098

. 173
.091

2.0

Coooooo000

AMP REFHT VWNDHT
3.0

Ceoooo00oo

Ceoooo0o0o

ococoocoo00

536
458
099
474
215
452
038
. 090
. 083
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2.4.4. ICASA 1.1 Files

ICASA 1.x weather files

SWEATHER: GAPL1994

* GENERAL
@atitude Longitud Elev Zone TAV TAWP REFHT WADHT SI TE
32.040 -84.370 172 -99.0 -99.0 2.0 3.0 Pl ains, Georgi a, USA

@WR WIRST  W.AST
6 1992010 1997364

@PECPLE

@\DDRESS

@VETHODS

@ NSTRUMENTS

@°ROBLENS

@°UBLI CATI ONS

@Dl STRI BUTI ON

@NOTES
Created on day 3/5/01 at 10:02:59 AM

*DAI LY DATA

@ DATE RAIN TMAX TM N SRAD
1994001 1.5 10.1 0.4 2.3
1994002 0.0 15.1 1.1 6.6
1994003 5.8 16.2 5.4 3.7
1994004 0.0 6.2 1.7 2.8
1994005 0.0 11.0 -2.2 13.1
1994006 0.0 15.4 -2.8 6.3
1994007 0.3 21.3 8.8 7.8
1994008 0.3 9.7 -2.3 11.3
1994009 0.0 8.8 -5.1 13.3
1994010 0.0 9.9 -2.5 11.0
1994011 7.6 11.0 4.4 4.5
1994012 0.8 12.5 8.4 3.5
1994013 1.5 9.7 4.0 2.8
1994014 0.0 11.8 1.3 11.0
1994015 0.0 4.7 -3.8 13.7
1994016 0.0 3.0 -7.6 10.3
1994017 15.0 14.9 0.5 1.8
1994018 0.3 5.9 -6.9 14.1
1994019 0.0 1.7 -11.7 14.3
1994020 0.0 8.8 -5.4 13.4
1994021 0.0 10.1 -3.8 14.6
1994022 0.0 15.2 -7.4 15.3
1994023 0.0 13.2 -3.2 7.3
1994024 0.0 19.7 0.3 13.8
1994025 0.0 21.6 2.1 12.4
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2.4.5.

2.5.

2.5.1.

Page 8

1994026 0.0 22.2 7.6 10.1
1994027 0.3 15.9 10.6 1.6
1994028 37.1 19.6 13.1 3.7
1994029 11.2 14.5 5.5 2.9
1994030 3.6 9.8 3.5 4.6
1994031 0.0 11.1 -2.0 15.3
1994032 0.0 6.1 -3.7 13.5
1994033 0.0 7.4 -3.9 16.2

Monthly Target Files

Sample Monthly Target file used in climate file generation.

@StYr Stivnh SpYr SpMh

1931 1 1998 4
@yr nmo srorm srsd txmm txsd tnm tnsd ramm rasd
1931 1 25.44 -99.0 30.47 -99.0 16.82 -99.0 4.10 -99.0
1931 2 23.43 -99.0 29.51 -99.0 15.96 -99.0 1.92 -99.0
1931 3 17.35 -99.0 27.45 -99.0 16.16 -99.0 2.79 -99.0
1931 4 15.04 -99.0 24.62 -99.0 11.58 -99.0 7.52 -99.0
1931 5 10.63 -99.0 20.59 -99.0 8.46 -99.0 7.07 -99.0
1931 6 7.65 -99.0 16.99 -99.0 7.42 -99.0 1.72 -99.0
1931 7 8.51 -99.0 15.88 -99.0 1.45 -99.0 0.22 -99.0
1931 8 10.91 -99.0 16.05 -99.0 4.24 -99.0 3.51 -99.0
1931 9 15.28 -99.0 18.43 -99.0 4.19 -99.0 0.77 -99.0
1931 10 21.43 -99.0 23.48 -99.0 10.21 -99.0 2.77 -99.0
1931 11 26.66 -99.0 24.16 -99.0 10.55 -99.0 5.71 -99.0
1932 12 27.92 -99.0 29.42 -99.0 14.22 -99.0 2.58 -99.0
1932 1 28.15 -99.0 33.33 -99.0 16.21 -99.0 3.42 -99.0
1932 2 19.63 -99.0 30.18 -99.0 15.26 -99.0 3.74 -99.0
1932 3 16.81 -99.0 27.79 -99.0 13.86 -99.0 4.64 -99.0
1932 4 11.89 -99.0 23.65 -99.0 11.77 -99.0 2.32 -99.0
1932 5 9.53 -99.0 17.93 -99.0 4.17 -99.0 0.83 -99.0
1932 6 7.15 -99.0 15.63 -99.0 3.26 -99.0 4.44 -99.0
1932 7 6.16 -99.0 17.81 -99.0 7.76 -99.0 3.54 -99.0
1932 8 11.53 -99.0 15.19 -99.0 4.07 -99.0 1.91 -99.0
1932 9 15.90 -99.0 21.18 -99.0 6.30 -99.0 0.76 -99.0
1932 10 16.83 -99.0 22.49 -99.0 11.03 -99.0 2.69 -99.0
1932 11 25.57 -99.0 28.11 -99.0 12.89 -99.0 2.69 -99.0
1933 12 23.81 -99.0 28.36 -99.0 14.65 -99.0 3.70 -99.0
1933 1 22.42 -99.0 30.28 -99.0 15.00 -99.0 3.51 -99.0
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Rudloff, W. 1981. World-Climate. Wissenschaftliche Verlagsgesellschaft, mbHStuttgart, Germany.
Variables

Abbreviations Used In WeatherMan

DAILY WEATHER VARIABLES

SRAD Total daily solar radiation.

TMAX Maxi mum daily air tenperature.

TM N Mninmumdaily air tenperature.

RAI'N Total daily precipitation.

DEWP Dew poi nt tenperature or vapor pressure.
WND Total daily w nd run.

SUNH Total daily sunshine hours.

PAR Total daily photosynthetic radiation.
TWET Wet bulb air tenmperature at 9 a.m

EVAP Total daily pan evaporation.
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Summary Files

TIME VARIABLES

DOC Nunber of days since January 1, 1801.

MIH Month (1 - January, 2 - February, etc.).

MNO Mont h nunber, counting fromthe first nonth in the data set.
YR Year of century (eg., 94 can represent 1994).

YRNO Year nunber, counting fromthe first year in the data set.

MOMENTS

The first character in moment variables represents the weather variable type.
The second represents wet state. The final two represent the type of statistic.

S  Total daily solar radiation.

X _ Maximumdaily air tenperature.

N  Mnimumdaily air tenperature.

R Total daily precipitation.

P Total daily photosynthetic radiation.
D Dry days (i.e., without precipitation).
W_ Wet days (i.e., with precipitation).
A Al days

__IWN Mean.

__SD Standard devi ation.

___SK Skewness coefficient.

KT Kurtosis coefficient.

PERCENTILES

PO M ni num

P25 25th percentile.
P50 Medi an.

P75 75th percentile.
P100 Maxi mum

DISTRIBUTION

BINI The relative frequency of observations falling within the ith interval.
SDEV Standard devi ati on.

LAG Lag i (i=0..5) autocorrelation coefficients.

PW Probability of a wet day.

PWN Probability of wet day followi ng a wet day.

PDW Probability of wet day followi ng a dry day.

PWAV Pr obabi lity of wet - wet - wet sequence.

PDWV Probabi lity of dry-wet -wet sequence.

PWDW Pr obabi lity of wet - dry-wet sequence.

PDDW Pr obabi lity of dry-dry-wet sequence.

SURE ORI G RE R

2.5.3. Climate File Format

CLIMATE FILE FORMAT
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The climate file contains summary information on a site in five sections. The *CLIMATE section contains
characteristics of the location. The *MONTHLY AVERAGES section contains monthly means and Angstrom
coefficients used by the SIMMETEO weather generator. The *WGEN PARAMETERS section contains the monthly
distribution parameters used by the WGEN weather generator. The *RANGE CHECK VALUES section contains the
values used to check for outliers and suspect data during the Import process. The *FLAGGED DATA COUNT
section contains counts of total, erroneous, and suspect data in the archive file.

*CLIMATE

LAT Latitude, degrees north.

LONG Longitude, degrees east.

ELEV El evation, m

TAV  Mean annual tenperature, °C

AMP  Half of the nean tenperature difference between the warmnmest and cool est
nont h.

SRAY Mean annual daily solar radiation, MI/m 2 /day.

TMXY Mean annual daily maxi mum tenperature, °C

TWNY Mean annual daily mni mumtenperature, °C

RAIY Mean annual daily rainfall, nmm

START Mean day of year of the first frost-free day.

DURN Mean nunber of days between the last and the first frost.
ANGA Intercept Ain the Angstrom equation (Prescott, 1940).
ANGB Multiplier Bin the Angstrom equation (Prescott, 1940).
REFHT Hei ght of weather instrunents above ground, m

VWADHT Hei ght of annenoneter above ground, m

GSST First year of observed weat her data.

GSDU  Nunber of years of observed weat her data.

*MONTHLY AVERAGES

MONTH Month (1 - January, 2 - February, etc.).

SAMN Mean daily solar radiation for nmonth, M/ m 2 /day.

XAMN Mean daily maxi mumtenperature for nmonth, °C.

NAWN Mean daily mnimumtenperature for nonth, °C

RTOT Mean total rainfall for nmonth, mm

RNUM Mean nunber of days with rainfall for nonth.

SHW Mean daily hours of bright sunshine for nonth, percent of dayl ength.
AMIH Intercept Ain the Angstrom equation for nonth.

BMIH Miltiplier B in the Angstrom equation for nonth.

*WGEN PARAMETERS

MIH Mnth (1 - January, 2 - February, etc.).

SDWN Mean daily solar radiation on dry days, Ml/m 2 /day.
SDSD Standard devi ation of solar radiation on dry days.
SWW Mean daily solar radiation on wet days, Ml/m 2 /day.
SWED Standard devi ation of solar radiation on wet days.
XDWN Mean daily maxi mumtenperature on dry days, °C

XDSD Standard deviation of maxi numtenperature on dry days.
XWWN Mean daily maxi mumtenperature on wet days, °C

XWED Standard deviation of maxi numtenperature on wet days.
NAVWVN Mean daily mni mumtenperature, °C

NASD Standard devi ati on of m ni mum t enper at ure.

ALPHA Al pha coefficient of ganma distribution for rainfall.
RTOT Total rainfall, mm
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PDW Probability of a wet day followi ng a dry day.
RNUM Mean nunber of days with rainfall.

*RANGE CHECK VALUES

M N M ni mum val ue for range check.
MAX  Maxi mum val ue for range check.
RATE Maxi mum change between days for range check.

*FLAGGED DATA COUNT

BEGYR Year of first daily weather record.

BEQY  Day of year of first daily weather record.

ENDYR Year of |ast daily weather record.

ENDDY Day of year of last daily weather record.

TOTAL Total nunber of observations.

VALID  Nunber of observations w thout error flags.

M SSI NG Nunber of mi ssing val ues.

ERROR  Nunber of values with non-nuneric strings encountered.
ABOVE  Nunber of val ues above the maxi mum

BELOW  Nunber of val ues bel ow t he mi ni num

RATE Nunber of values with greater than maxi nrum change from previ ous day.
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WeatherMan

Accessing Weatherman Functions

This is the main form displayed on the initialization of WeatherMan. All functionality of the program can be
accessed via the menu system or buttons. The buttons reside on tool bars, that themselves reside on
resizable bars (rebars). These can be moved, expanded, or contracted to suit the users wishes. Hints are
displayed whenever a mouse is held over a control; a longer hint is displayed in the status bar on the bottom
of the screen.
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4. Preferences

4.1. Preferences

The WeatherMan preferences and default settings are accessed by the Preferences dialog. All setting are
stored in the system registry. The data is stored in the Primary key of HKEY_CURRENT_USER in the
\Software\WeatherMan directory. WeatherMan automatically reads and writes data to the Registry at startup
and shutdown. Four pages are available in the preferences dialog;

Data Fill Options
Directories
Temporary Files
Environment

gistry Editor
Registry Edit Wiew Help

D Smileviare 2l | Name | Data

D SaftZuad [i.;][Default] [walue not set)

D Software F, Inc E!] D 3wth Directony "CADSSATIENWEATHERN!

----- z0p [a_!] DB Directomny "CAweatherman'D atah”

""" ﬁ Three D Graphics Inc. E!]GEN Directary "CADSSATIENWEATHERNVGENY"

----- {21 TimeSink, Inc. [a_l;]DBS Directony “CADSSATIBVWEATHERY!

D Ulead Systems [aj] Station U ik

D Walent [i!]WMSEIi Directary "CADSSAT3ANWEATHERACLIMATEN

D WB and VB Program Settings

D YOO

EID Wwieathertdan

D Wintertree

[0 Hdrive _lj
| | ' | | -
|M_I,I ComputersHEEY _CURREMT _USERS aftwarehweatherkd ansDirectones %

4.2.  Data Fill Options

The data fill options for WeatherMan dictate how missing weather data is handled in WeatherMan. Using
checkboxes, you can decide on default policies for filling missing data and flagging the data in the database
files, the method to use for filling missing data, and how to calculate data in special cases, i.e. short periods
of missing data or converting sunshine hours into solar radiation.

Page 14



WeatherMan Manual

4.3.

Directories

This sheet defines the default directories for WeatherMan. Click on the Get From DSSAT button to get path
setting stored in DSSAT in the file DSSATPRO.FLE. Double-click on the displayed path for DSSAT to
search for other DSSATPRO.FLE files on your computer to use, assuming you do not have DSSAT installed
in the C:\\DSSAT directory. Double-click on any of the directories listed (observed data, generated weather,
DSSAT v35 wearther, and the WeatherMan database directory) to change the current setting. The
SelectDirectory dialog will be displayed in that case.
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4 E3

- [CADSEATIEADSSATPROFLE

CADSSAT3BVAEATHERN i

B —
BT —

4.4. Temporary Files

The Temporary Files tab sheet displays the options for handling temporary files that may be created during
normal functioning of WeatherMan.
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Freferenceas

4.5. Environment

The environment options are displayed on this tabsheet. You can select any of 5 languages (4 defined) for
use in WeatherMan.
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The language file that holds the literal string translations is in a file called WeatherMan.sil. This file can be
edited with an included utility program, SilEditor.exe. The last language included has been left blank; the
user may in fact translate the program string to any language, save the SIL file, and use it in WeatherMan. <
It may be advisable to backup the SIL file before editing.

After selecting a new language, all strings in the program are immediately translated. An example of is
displayed below. The English version of this same dialog is displayed here.
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5. Importing Exisiting Stations

5.1. Importing Climate Data

WeatherMan allows the user to import DSSAT v35 and ICASA 1.x data files, along with DOS WeatherMan
climate files into a WeatherMan database. From the File|Import Station menu or by clicking on the
approriate tool bar button, choose to import DSSAT or ICASA weather data or DOS WeatherMan climate
stations. A list of candidate files will be shown. Select the station to import by clicking on your choice. After
importing, WeatherMan will calculate statistics and display the Edit Station dialog.

Station to Import EdEd |

T GAAL ICKH

A A7 DTCM GAAT ICFU

AL CL DTSF GABL ICTH

ALKE EBAF GAGR IEER

A L EECH GaPL [EJI

ARPE EBGO GATI IEKH

ACE EBRE BT IETH

BAER EBSL HHIH IFEO

P, FIBR IEEU IFEL

ccau FIFU IBSI IFRO

CHDU FISI [Ehaish [FShf

COPA FISU ICER [GAS

CSke, FLkI ICHY GG

CSEL FLSC ICH IMSP

i | i
Q Wiew | g/ Qk x Cancel |

Selecting the View option after choosing a climate file(s) for input brings up a dialog box to view and/or edit
any of the prospective files that will be imported as a WeatherMan data set.

Look jr: | (0 Weather N =

1 Climate Gapl9501
1 crud Gaplg701
|1 Gen

GAPLIZ01

gapld301

Gapl3401

G aplas01

File narme; | Qpen I
Files of twpe: IG.i'-.F'L weather files ;I Cancel |
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Importing and Creating Datasets

Import Raw Data

The Data Import dialog is used to import data from non-ICASA based weather file formats into WeatherMan,
where they can be edited and exported as ICASA weather data. The default grid is displayed when the
dialog box is created; you may enter data manually or import the data. To construct the data manually, use
the Grid Wizard button (button 2 on the tool bar).

~* Data Import
filz

EEER- SR | Y

| 0% 4

To selecting a file to import, click on the Open folder icon. A list of files is displayed; sample data for ASCII
format, CSV format, and Excel XLS format is installed with WeatherMan. Select a file for import from the
Import directory or browse the disk for data in other locations. Currently, WeatherMan supports space-
delimited text (TXT) files, comma-delimited (CSV) files, and Excel work sheets (XLS files).
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File narne; Iﬁ Open I
Files of type: |;a|| files -] Cancel |
A

After importing a raw data file, the data is displayed in the grid. No columns are defined as yet as to content.
This is noted by the X in the column header. Numerous functions are are defined for editing the grid data.
Both rows and columns my be inserted or deleted using the buttons on the tool bar. You can manually edit
any of the cells using the in place editor. You can navigate from cell to cell by clicking on a cell or to advance
to the next cell, just hitting return. Hitting return on a cell with out making any changes returns the cell
contents to the original value. Before you can save/export/import the data into a WeatherMan database, the
columns need to be defined as to variable and units. Right-click on a column header and the Column
Property Editor is invoked.
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~ Data Import

file

EEER- SR | Y

* 3 X x X j
o004 F18.9 30.2 18 £.3
90005 144 27.4 195 0.1
90006 166 28,5 20 0
30007 151 28 19,8 4D
0008 15.1 275 19 175
90009 175 29 20 0
0010 203 297 192 3.3
o011 177 29 19.8 1.3
0012 7.8 238 192 l27
0013 188 29,4 18.2 0
0014 184 293 19.4 0
0015 176 297 20 0
0016 18.2 299 19 0
0017 207 305 185 0

&

-
A

After you have defined all the columns and edited the data, you need to save the data by choosing the Write
Data icon. Note that data columns that you have NOT defined will be ignored and not included when the
data is imported into the WeatherMan database. You may simply wish to delete any unneeded columns to

simplify the editing and assignment process.

Page 23



WeatherMan Manual

= Data Irmport

File

eI RE R Ao R e |

DATE |SRAD  |TMAX  TMIN B
0004 184 30.2 18

90005 144 27.4 195

90006 166 288 20

30007 151 28 198

0008 15.1 275 19

90009 175 29 20

0010 203 292 19,2

0011 177 2 198

0012 7.8 238 192

0013 188 29,4 18.2

0014 184 293 19.4

0015 176 297 20

0016 18.2 299 19

0017 207 305 185 &
| 0% 4

6.2. Using the Grid Wizard

The Grid wizard allows a user to set up a grid for entering raw data by hand by defining the start and end
dates for the climate record and the number of data columns. A blank grid is created with the data column
populated and defined; you need only fill in the met data for the station.

Grid Wizard x|
Sn_eieu:t [ ates ;
Starting Date Ending Date
| 2113/01 =l | 4 =l

Nurnber of Data Colurine |1 vl & 0K X Cancel

Selecting a combobox for either the Starting or Ending date will allow the user to select the exact starting and
ending dates for his new file. Note that you can always add or delete columns and/or rows once you have
begun editing the data grid.
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6.3.

6.4.

Ex May 2001 ]

Sun Mon Tue Wed Thy Frn Sat
2 30 1 2 3 4 &
E 7 8 9 10 11 12
13 14 15 16 17 18 119
20 A 22 23 Edx MmO
&8 29 ;N 12
3 4 H B 7 8 18

e aToday: 3412401

Save Raw Data Dialog

This dialog allows the user to save the data defined in the Import Data grid. You can either

o Merge the data the currently selected database
e Change the current database by double clicking on the station name (INTA in this case), or
o Create a new climate station from scratch

If you create a new station from scratch, the station will use the 4-character name you have chosen (ABCD in
this case). The imported data will be analyzed. put in the ABDC.db database, and the Edit Station dialog will
be displayed. You will need to fill in all the correct parameters for the station at this time (latitude, longitude,
etc.).

File Options | 2] %] |

— Optiohz

[ Merge the data into the cunent database |INT.£‘-.
[+ Create new climate database and merge data I,.-:-.,E;ED

[T Lose all edits - Do naot zave

g/ QK. x Cancel

Column Property Editor

The column property editor is invoked by right-clicking on a column header in the Import Raw data grid. You
must choose the variable that that column represents and then select the units for that variable. Note that a
unit called undefined is available for each variable; this allows a unit of measure not included in the
translation table to be used by setting the multiplier and offset properties for conveting the raw data into
ICASA default units. The climate file variables and constants are defined in the file weather.var in the
WeatherMan directory. Do NOT delete this file.
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Colurnn Property Editor

1 v |nclude thiz column’
Laian |_ 2 kin Max Delta
“arable |SRAD - ITu:utaI daily salar radiation |5 |EE |m
Fultiplier Offzet
Lnits I j Ih-'legaju:uules per square meter per day [Def I'I a IEI.EI
W 0K X Cancel |
Climate Units
Climate units
*DATE Date/Time Variables 1.0 1.0
Year Year of weather (yyyy) 1.0
Month Month of the year 1.0
Day of Year Julian day of year 1.0
Day of Mon Day of associated month 1.0
YRDOY DSSAT Year Day-of-Year Format (yyddd) 1.0
LDate ICASA Long Date Format (yyyyddd) 1.0
Encoded Windows encoded date-time 1.0
*SRAD Total daily solar radiation 5.0 85.0
MI/my Megadoules per square meter per day (Default) 1.0
kJ/my KiloJoules per square meter per day 0.001
cal/cmy Calories per square centimeter per day 0.04184
W-h/my Watt-hour per square meter per day 0.0036
BTU/fty British Thermal Units per square foot per day 0.011357
New Undefined radiation unit 1.0
*TMAX Maximum daily air temperature 5.0 40.0
oC Degrees Celsuis (Centrigrade) (Default) 1.0
10th @C Tenths of a degree Celsuis 0.1
oF Degrees Fahrenheit 0.555556
10th gF Tenths of a degree Fahrenheit 0.055556
oK Degrees Kelvin (Absolute) 1.0
New Undefined temperature unit 1.0
*TMIN Minimum daily air temperature -20.0 30.0
aC Degrees Celsuis (Centrigrade) (Default) 1.0
10th @C Tenths of a degree Celsuis 0.1
oF Degrees Fahrenheit 0.555556
10th gF Tenths of a degree Fahrenheit 0.055556
oK Degrees Kelvin (Absolute) 1.0
New Undefined temperature unit 1.0
*RAIN Total daily precipitation 0.0 600.0
mm Millimeters per day (Default) 1.0
10th mm Tenths of a millimeter per day 0.1
cm Centimeters per day 10.0
inch Inches per day 25.4
10th in Tenths of an inch per day 2.54
100th in Hundredths of an inch per day 0.254
New Undefined rainfall unit 1.0
*DEWP Dew point temperature or vapor pressure 0.0 25.0
aC Degrees Celsuis (Centrigrade) (Default) 1.0
oF Degrees Fahrenheit 0.555556
oK Degrees Kelvin (Absolute) 1.0
Pa Water vapor pressure (Pa) 0.001
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kPa Water vapor pressure (kPa) 1.0 0.0
MPa Water vapor pressure (MPa) 1000.0 0.0
mbar Water vapor pressure (mbar) 0.1 0.0
bar Water vapor pressure (bar) 100.0 0.0
New Undefined dewpoint unit 1.0 0.0
*WIND Total daily wind run 0.0 500.0 300.0
km Kilometers per day (Default) 1.0 0.0
Miles Miles per day 1.609344 0.0
m/s Meters per second (average daily speed) 86.4 0.0
Knots Nautical miles per hour (average daily speed) 44.448 0.0
Miles/hr Miles per hour (average daily speed) 38.624 0.0
New Undefined wind unit 1.0 0.0
*SUNH Total daily sunshine hours 0.0 100.0 90.0
%Hrs Percent of day with bright sunshine (Default) 1.0 0.0
n/N Fraction of daylength with bright sunshine 0.01 0.0
Hrs Hours of bright sunshine 1.0 0.0
10th Hrs Tenths of an hour of bright sunshine 0.1 0.0
New Undefined sunshine hours unit 1.0 0.0

* PAR Total daily photosynthetic radiation 5.0 85.0 70.0
Mol/my Moles PAR per square meter per day (Default) 1.0 0.0
New Undefined PAR unit 1.0 0.0
*TDRY Dry bulb air temperature at 9 am 0.0 35.0 20.0
oC Degrees Celsuis (Centrigrade) (Default) 1.0 0.0
10th @C Tenths of a degree Celsuis 0.1 0.0

oF Degrees Fahrenheit 0.555556 -32.0
10th gF Tenths of a degree Fahrenheit 0.055556 -320.0
oK Degrees Kelvin (Absolute) 1.0 -273.15
New Undefined dry bulb unit 1.0 0.0
*TWET Wet bulb air temperature at 9 am 0.0 25.0 20.0
oC Degrees Celsuis (Centrigrade) (Default) 1.0 0.0
10th @C Tenths of a degree Celsuis 0.1 0.0

oF Degrees Fahrenheit 0.555556 -32.0
10th gF Tenths of a degree Fahrenheit 0.055556 -320.0
New Undefined wet bulb unit 1.0 0.0

oK Degrees Kelvin (Absolute) 1.0 -273.15
*EVAP Total daily pan evaporation 0.0 15.0 15.0
mm Millimeters per day (Default) 1.0 0.0
10th mm Tenths of a millimeter per day 0.1 0.0

cm Centimeters per day 10.0 0.0
inch Inches per day 25.4 0.0
10th in Tenths of an inch per day 2.54 0.0
100th in Hundredths of an inch per day 0.254 0.0
New Undefined evaporation unit 1.0 0.0

*
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7. Edit Station Information

7.1.  Editing Station Information

The Edit Station Information dialog allows the user to modify the existing information stored in the selected
PRM file. The first page of data displays the location of the data set, latitude, longitude, elevation,
instrument height, and anemometer height. This data is normally imported from DSSAT or ICASA weather
files; when creating a station from scratch, you will need to edit this information manually.

tion Informartion

| D ocumertation I

Eciit ¢

Location |Tarauaca_.-’-‘-.u:re_BEBEl?_lNMET

Clirmate clazsification I j

Degrees Minutes  Second:

Lt g alfin 21t 2][sout :Il
|

Longitude 70 3 46 E " 3 IWest =

Elevation [m above sea lewvel] I1 90.0
Instrurnent height [m above ground] I-EIEI.EI

Annemometer height [m above ground) |-EIE|.EI

x Cancel |

The second tab sheet in the dialog deals with documenting all facets of the climate data, from the people
who collected it to where the data is published. WeatherMan by default always inserts the date and time that
the file was created in the Notes section as a reference; Each section can contain as many lines that are
needed to fully document the data set and all the data are stored in the PRM file.
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Created on dap 372/01 at 3:05:25 Ak
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8. Edit Monthly Means

8.1.  Edit Calculated Monthly Means

The calculated monthly means may be viewed and/or edited by choosing the Edit|Monthly Means menu
option. The grid displays the calculated monthly means based on all data that has been imported for that
station. you can edit and change these values, if you wish, by editing any cell. You may right-click on the
grid to bring up a menu for printing, saving, or exporting the grid data.

Edlit Monthly Means

kanth SRad Thdax THin Hain et SunH
JAN N0 219 27n7 227 490
FEB 132 308 213 2816 219 930
MAR 124 30 27 3271 230 890
APR 132 308 216 2013 199 940
MY 133 306 207 1223 144 930
JUN 134 306 197 B81 123 930
JUL 156 309 184 759 40 990
AUG 168 319 191 872 83 930
SEP 1656 (323 |204 [1132 (130 |990
ocT 160 321 211 188 181 990
MO 149 38 217 269 B3 990
DEC 143 3.2 218 2970 209 930
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Editing Weather Data

Editing a climate database

The daily weather data may be edited by selecting the Edit|Daily Weather menu option. A database grid is
diplayed that is linked to the Paradox databse containing all of the climate data for the station. You can edit
any of the climate data at this time and changes are written to the database. If you make changes, you
should recalculate the station PRM file.

Date |Rain | [tmax | [tMin | [sRaD | | =
171770 7.4 30.3 221 123N
| 02uan1970 148 8.4 22.0 B.5 N
| 03Jan1970 82.9 271 23.3 9.2 N
| o4dan1a70 3.4 0.7 22.0 144N
|| 05dan1970 0.0 235 22.4 B.5 N
| 08Jan1970 2.4 296 21.9 159 N
| 07Jan1970 0.0 305 21.8 161 N
| 0adan1a70 0.0 0.5 227 273N
|| 03dan1970 0.5 341 231 153 N
| 10Jan1970 0.0 346 23.4 200 N
| 11Jan1970 0.0 31 23.4 E.8 N
| 12dan1970 513 2.4 22.4 6.2 N
| 13dan1970 2.1 36 23.3 1.3 N
| 144an1970 42 291 22.4 101 M
[ | 154an1970 175 30,1 21.4 8.6 N

&

] el o = a0 W 0K X Cancel

For ease in navigating the database, a series of navigator buttons are placed on the dialog. The
DBNavigator provides users a simple control for navigating through records in a dataset, and for

manipulating records. The navigator consists of a series of buttons that enable a user to scroll forward or
backward through records one at a time, go to the first record, go to the last record, insert a new record,
update an existing record, post data changes, cancel data changes, delete a record, and refresh record
display. The following table describes the buttons on the navigator.

Button Purpose

First
Prior
Next
Last
Insert

in Insert state.
Delete Deletes the current record. If the ConfirmDelete property is True it prompts for confirmation before
deleting.

Calls the dataset's First method to set the current record to the first record.

Calls the dataset's Prior method to set the current record to the previous record.

Calls the dataset's Next method to set the current record to the next record.

Calls the dataset's Last method to set the current record to the last record.

Calls the dataset's Insert method to insert a new record before the current record, and set the dataset
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Edit Puts the dataset in Edit state so that the current record can be modified.

Post  Writes changes in the current record to the database.

Cancel Cancels edits to the current record, and returns the dataset to Browse state.

Refresh Clears data control display buffers, then refreshes its buffers from the physical table or query.
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10.
10.1.

10.2.

10.2.1.

Plot Daily Data
Graph Data

Daily data can be graphed for the selected climate database by clicking on the Graph icon or choosing the
Analyze|Graph menu item. The primary graph is then displayed.

Weatherman Chart

Graph Data

This is the main screen for displaying daily data. The data table at the bottom is the data being displayed;
this data is live. You can interactively edit and of the data points and the chart changes accordingly. The
changes you make are written to the database so edit with caution. The tool bar at the top encapsulates
much of the graph functionality. The buttons (from the left) ..

Display the plot options dialog

Access the print/export menu options

Zoom In

Zoom Out

Reset Zoom

Scroll Left

Scroll Right

Scroll Up

Scroll Down

Open an additional or new database

Plot Summary data for this station (if it exists)

In addition, drawing a rectangle with the left mouse button zooms in on a particular subsection of the plot,
and clicking on the Graph key show the statistics for that plotted series. Holding the right mouse button down
allows you to drag the graph in all directions.
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gsvme\@n.@g AN

Weatherman Chart - c.\WeatherMan'\Data'GAPL
i PO N N OO OO N O O O OO
;o) ] D R L e L i
) |
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el |
20| D R L e L i
|
= 1an| D R L e L i
E wmll] it S | T N v
& . |t---- P R e e s P
= 1404 i i i i i i i i i i i
|
oo ] F """" R L B L g
102 62382 1M&83 6MA3 12183 55084 1284 552505 12085 52686 12186 572997 121497
[rate
|Date ’HMN |[FRam|TMax  [FTMas[TMIN |[FTMiM[sRaD  |FSRaD] =
» 0 127 1.9 5.4 =l
10:24:36 &M i

10.2.2. Select Data

Selecting a subset of data to view with the mouse allows you too zoom in an a particulat X-axis range. This
particularly useful if you are plotting labels on the graph and have many data points to view.
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~ Weathernan Chart

= 8§ I

| [

| 54 |

10.2.3. Plot Chart Options
Chart options are displayed on a three tier dialog. This page allows the user to choose which series to plot

(none or any combination of variables) , whether the labels are plotted, and the color for that series. The
same dialog is used if a second dataset is being plotted simultaneously.
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[ Label: |EE Defaul i_|

10.2.4. Labels

With the labels option checked, the data values for each point are displayed on the chart. This is useful
when verifying the veracity of data imported into the database.
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[ 1241795
12/18/95

| 1211996
| |12/20096

10.2.5. 3D Chart Options

This page displays options for displaying the chart in 3D.
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10.2.6. Plot Labels

This page defines the title and axis-labels for the chart, including the font. Clicking on the Font icon will bring
up a FontDialog, where you can choose the font, color, and size of the text on the chart.
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Weatherman Chart - c:\weathert anhD atahGAPL |

FI ain [rarm]

10.2.7. Series Statistics

Series Statistics are generated by clicking on a series name in the chart key.
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10.2.8.

10.2.9.

Page 40

Selecting an additional dataset

A new data set can be loaded, or a second data set can be loaded for comparison to the original data set.
Choose the Open Folder icon and select a second database (do NOT select the current database). When
you choose a new databse, the View Chart as dialog is displayed. You can either

o Load this climate dataset and plot it out, or
o Load this dataset in conjunction with the currently selected database to plot both simultaneously for
comparison.

chart as ..

D atbaze Options
% Miew climate data for thiz datazet

{ Load this datazet for comparizan to the curently selected dataset

0K X Cancel |

Capturing Graph Output

Selecting the Graph Output option in the toolbar allows you to copy or save the current chart in a variety of
formats; choosing to print the chart displays displays the Print Preview dialog box. Here, you can set the
orientation of the chart, select the printer, and other print options.
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11. Plot Summary Data

11.1. Summary Data Plots

This is the main screen for displaying summary statistical data. The tool bar at the top encapsulates much
of the graph functionality. The buttons (from the left) ..

Display the plot options dialog

Access the print/export menu options

Zoom In

Zoom Out

Reset Zoom

Scroll Left

Scroll Right

Scroll Up

Scroll Down

Select the aggregation of data; Monthly summary, monthly time series, or yearly time series.

In addition, drawing a rectangle with the left mouse button zooms in on a particular subsection of the plot.
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11.2.

_[o[x]
[

B THAXALL |
o THINALL

There are several plot types available to graphs the summary data; Time plots, Box Plots, Histograms,
Cumulative distibution, Autocorrelation, and Rain probability. Simply click on the selected Tab to view that
plot.

There are several plot groupings to choose from: a monthly summary of data, a monthly time series, and a
yearly time series. These are selected by clicking on the combobox in the toolbar. In some cases, a up-
down control will appear on the screen. Use this control to rapidly scroll thorough months and years on the
screen when looking at monthly or yearly summary data.

Plot Chart Options

Chart options are displayed on a three tier dialog. This page allows the user to choose which series to plot,
whether the labels are plotted, the color for that series, the subset of data used (All days, Wet days, Dry
days), and the statistical parameter to plot (mean, standard deviation, skew, or kurtosis)..
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11.3. 3D Chart Options

This page displays options for displaying the chart in 3D.
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E.:Eii urnmdry Statistics Plots

Pl O fuabes]

11.4. Plot Labels

This page defines the title and axis-labels for the chart, including the font. Clicking on the Font icon will bring
up a FontDialog, where you can choose the font, color, and size of the text on the chart.
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11.5. Print Plots

Selecting the Graph Output option in the toolbar allows you to copy or save the current chart in a variety of
formats; choosing to print the chart displays displays the Print Preview dialog box. Here, you can set the
orientation of the chart, select the printer, and other print options.
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12.
12.1.

Page 48

Save and Export Options

Saving and Exporting Weather Data

The Weather Data to Save Dialog is used when you choose to save your data from the main menu
(File|Save Station). You can choose to write out either observed weather data and/or generated data,
depending on which databases exist for the currently selected climate station. You also have an option of
generating ICASA 1.x weather structures or for back-compatibility, DSSAT v35 weather data. You may only
export data up to and including the limits of the data in the database. By double-clicking on the destination
edit boxes, you can choose an alternate destination for the weather data that is written out.

To generate more synthetic weather data, choose the Generate option.

—Obzerved data
v whrite pearly files

fd anth Y'ear
Fit flan o fiom 3

=
Last |Dec = |1a?a |

— File Farmat
& [CASA 1.0 {~ DSSAT w35

— enerated data

[T white vearly files

I arth fear
Fist pan = [1970 &

=
Last |Dec = |1a?a —|

— File Format
i |CA5A 1.0 {~ DSSAT w356

— Desztination

— Destination

|E:'\DS SATIEMWEATHERN

|E:"-.DSS.-’-‘-.T35"~WE.E'-.THEH"~GEN"~

X Cancel | W OK
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13.
13.1.

Generate Weather Data

Generate Synthetic Climate Data

This dialog is shown when you choose the option to generate weather data (Generate|Stochastic Weather).
Weather data can be generated from the calculated means and variances of the currently selected weather
station, by filling in gaps in the observed weather, scaled to match monthly targets, or conditioned on ENSO
phases. New and/or improved weather geneators may be implemented for generating stochastic weather.

Generate Weather Da..

" Fill gaps in observed data

& From calculated reans and vanances

" Conditioned on EM50 phaszes
" Bescaled to match monthly targets

120

—Mode of Weather Generation—————

—HRange of date

kanth rear
Fit [lan o [1970 3]
Last [Dec = [1978 2]
V" 0K X Cancel
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14. Locate Proximate Weather Data

14.1. Locating Proximate Climate Stations

The Locate Proximate Weather Data dialog displays a dialog that searches all WeatherMan data files,
DSSAT v35 files, and ICASAL.1 files for stations or climate files and sorts them by latitude and longitude. ou
can sort the results by site, latitude, or longitude by clicking in the header bar for each variable. Clicking on
the Filter button allows you to refine your search. The purpose of this functionality is to hasten the search for
weather data that you have may have that is closest to a particular lat\lon location that weather data may not

exist.
ximate Weather Data x|

Target Coordinates & march Criteria

Latitude IEE! j IH? j Id? j Weatherman Data Files

: ] DSSAT V3.5 files

Longitude [

ongivde fe2 3] [22 2 2 = || casa 1.0 Data Fies
Site Latitude Longitude ﬂ

10,000 10.000

CAWEATHERMANADATANMNCS . PRM 7630 | 72670
CAWEATHERMANADATANOSED PRM 45,820 119.280
CAWEATHERMANADATANALFR PRM 40,736 19521
CAWEATHERMANADATANTEST PRH -35.000 149,000
C:awWEATHERMANADATANMFRO. PRM 52 500 oo 1=} Fillter
CAWEATHERMANADATAMNT A PRM 8170 70770
CMWEATHERMANADATAMARER PRM -33.930 | A0.549
CAWEATHERMANADATANEECH.PRM 15590 47 700 4@ Clear
C:\WEATHERMANADATANFIER. PRI 45,700 | 25,530 X Cancel
rWEATHFRRAMADATAVHHIH PRRA AL NN 1 0 ﬂ e —

14.2. Search Filter Criteria

This dialog is displayed after you search for all climate data and then choose to filter the results to narrow the
results.
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Search Filter Criteric
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15. Web resources

15.1. Web Climate Data

A selected list of some helpful web resources for finding, creating, and modifying climate data is installed
with WeatherMan. Simply click on the web site you wish to visit and your default browser will be loaded.
You can add more shortcuts to web sites you visit by saving them in any of the WEB folders.

2] x|

{:l Install =] @ Clirate Change Contact |nformation. url
Cl SF'UV'IEIS @ Clirnate Prediction Center.url
L] Videos &] GCTE.u

EH:I%E e &] IFDC Home Page. url
. nztitutes

-] NO&A, @ MASA Goddard Institute for Space Studies. il
{77 Radar Images @ MaSA-Goddard Climate and R adiation Branch. il
@ The HASA Homepage. url

— @ Wiorld Metearalagical Organization, url

| | &] World Water and Climate Atlas, il
|

|
Ix- url ¢' ok x Carcel

Page 52



WeatherMan Manual

16. About

16.1. About Weatherman

The About screen displays information on the WeatherMan executable, including the file version (build
number) of the EXE file. The System Info button will attempt to load the installed system information utilities
that gives detailed information on your system which may be useful in debugging problems.

Weatherman
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Merge 25
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new 25
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preferences 14
printing 40
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Raw Data 21
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Save 48
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system registry 14

Page 55



WeatherMan Manual

T

title 38, 45
TXT 21

V

v2.12

W

Weather 31
WeatherMan.sil 17
web site 52

X

XLS 21
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Introduction 2

1

Introduction

GBuild is amouse-menu-key-driven plotting tool for data visualization. It provides users with
the capability to easily plot graphs that are routinely used during the development and
validation of crop models. Different graphic options will give different views of the research
results. GBuild lets one compare data from experimental measurements with results from
simulation models. Additionally, GBuild calculates statistics based on experimental and
simulated data. The output can be seen on the screen, printed, and can be saved in afile. It
also provides the possibility of exporting the data into an Excel spread shest, or to atext file.
The program is user-friendly and leads thought the consequences steps for the desire results.

The basic design of GBuild is based on a set of codes that are used as headers over each
column of data. The variables, those are properly documented in DSSAT v4, will be
presented with the corresponding description. Simulated data corresponds to output simulated
results, which are saved in the *.out files (for example PlantGro.out (Fig. 1)), Experimental
data— T-files, or time course data for acrop experiment (for example UFGA8601.BNT(Fig.
2)), and Evaluated data— overview information comparing simulated results and
corresponding average performance data for the crop experiment . (for example
Evaluation.out (Fig. 3)).

SRECNTH ASPECTS OUTROT FILE

JESAT Cropping Syscem Hodel Ver. 4.0,.001 Amy 16, 2003; 17:01:53

N1 i IRRIGATED

10DEL : CRGROO30 - SOYEEAN

CEPERTMENT : UFGATIOL 3B TRATGATION 31

[REATHENT 1 : IRRIGATEL

FEAR DOY  DAS  DAP LESD GSTD LAID LWAD SWAD GWAD FWAD CWAD GEAD  GWGD HIAD PWAD FPHAD WSFD  WSGD
LB78 170 n o @.0 o 0.00 a a a gl Q Q 9.0 0.000 ] 0 0.000 0,000
Le7a 173 3 3 .o 0 0.0 a il i i il il L0 0L000n o O 0,000 0,000
L8789 176 5 & 0.2 0 0.03 1B 4 o 26 23 o 0.0 0.000 o 0 0.000 0.000
1879 178 ] 8 0.8 0 0.0 20 4 ] 40 24 o 0.0 0.000 ] D 0.000 0.000
Le7e 1S3 12 12 1.3 0 Q.07 1] ] 1] 9% 33 o Q.0 0,000 o O 0,000 0,000
1879 188 15 18 2.1 R E] 48 ] o 54 5 ] 0.0 0,000 o 0 0.000 0,000
1879 1EE 1B 1B 3.0 D 0.25 22 15 1] EE 57 o 0.0 0.000 o D 0.000 0.000
LB79 191 21 i1 3.B D 0,39 132 26 o #0157 o 0.0 0.000 o D 0.000 0.233
1979 194 24 24 4.4 0 0.58 155 45 i 124 43 il .0 0.000 o O 0.000 0.175
JEE E 2% 27 5.8 0 0,81 2é4 EEl o 170 387 ] 0.0 0.000 o 0 0.000 0.000
L8739 ZOD o D E.3 D 1.1z 337 154 D 217 4% o 0.0 0.000 D D 0.000 0.000
BT 203 33 33 7.2 D 1.47 435 246 0 231 63 o 0.0 0.000 o 0 0.000 0.000
Le79 206 &1 &1 8.1 o 1.&87 542 359 il 395 a0z il L0 0000 o O 0,000 0,000
1878 208 EE] e 5.0 0 .28 670 518 o0 4zs 1187 1] 0.0 0.000 o 0 0.000 0.000
1979 212 1z iz 9.8 D .74 7FT B35 0 47 1432 o 0.0 0.000 o D 0.000 0.000
1979 15 45 45 10.7 1 3.i5 923 900 o 554 1333 1] 2.0 0.000 o O 0.000 0,000
L8789 216 46 46 11,6 1 3.7@ 1067 1142 0 419 2209 a 0.0 0,000 o 0 0.000 0.000
1879 221 51 5L 12.4 1 4.14 1215 1409 0O 638 Z6ZB o 0.0 0.000 o D 0.000 0.000
LeTe 224 4 B4 13.3 1 4,51 1311 1639 0 740 2930 o 0.0 0.000 ] D 0.000 0.000
L1979 227 57 57 14.1 1 4.82 1479 1916 il a0l 3395 i .0 0,000 o 0 0,000 0,000
1878 230 1] G0 18,0 1 5.0% 1611 21% 0 Ad0 3807 o 0.0 0,000 o 0 0.000 0.000
1979 233 &3 £3 15.8 3 5.Z5 1735 2420 D 91z 4214 o 0.0 0.000 ] D 0.000 0.000
LB 36 1 66 15.6 3 5,37 1846 275@ 0 961 4617 o 0.0 0,000 12 F1 0.000 0,000
Le7a 239 3] &2 15,6 I 5.490 1941 3029 O 1001 5045 i 0 0,000 TE 280 0,000 0,000
Le7e 242 72 72 15.6 5 5,36 2011 3264 0 1027 5474 44 0.0 0.000 198 495 0.000 0.000
1978 245 75 75 15.8 5 5,26 2039 3423 24 1031 5328 310 7.BE 0.004 367  66L 0.000 0.000
Le7e 246 76 76 15.6 5 5.08 1980 3390 103 957 5985 627 16.4 0,017 615 TeR 0,000 0,000
1979 251 51 81 15,6 54,93 1930 3367 246 947 G262 1100 22,3 0,038 S65 5944 0,000 0.000
1979 254 =4 B4 15.8 5 4,74 18948 3276 487 855 6455 1419 34.3 0.075 1372 1104 0.000 0.000
L8798 25T 57 87 15.8 5 4,54 1757 3179 TS0 S4% 6654 1742 44.B 0.117 1716 1238 0.000 0.000

Figure 1. PlantGro.out file.
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1.1

1.2

LDATA (Ty: UFSATI0LZR EBRAGC, IRRICATED & NOMN-IRRICATED

H BATE LiFSD LAID FHAD SHAD GWAD LUAD CHAT FEAD SHAD GrWAD SHxD SLan CFHGT HIAD LNxD SN SHND
1 79105 1.2 0.1 -99 az -39 G 68 -39 -9% -39 -59 Z09.9 -99 -5 5.89 5.00 -99
1 79192 2.8 D.28% -9% 49 -39 104 153 -9 -9% -§93 -55 283.3 -gg -58 5.31 3.18 -gg
1 75199 4.2 0.71 -9% 137 -9 2z8& 365 ~-98 -9 -99 -58 310.6 -93 -58 5.43 2.66 -gg
1 TIE06 5.3 1.7 -9% 390 -58 446 ©36 -58 ~95 -53 -58 381.2 -5g -98 5.06 1.71 -89
1 79213 8 2.75 =895 871 -39 7985 1669 =58 =99 =93 -58  3ES -5 -98  5.04 1.44 -89
1 TR2I0 S.8 4.4d2 9% 1EB3 99 1168 2750 S8 ek a9 S8 370.4 a9 D9 5,03 1.47 29
1 TRLET 10,1 4,00 9% 1230 -20 11692 20090 -20 =0 =29 -0 348.4 =09 -0O 5_0& 1.5E =00
1 Te2Eg 10, & 4.71 =S5 29491 - 1499 IV == -g% -Hg -H9 315.5 -&g -H 4 .86 1.58 RS

TEEEL 11.8 4.47 £98  I649 -39 1548 44944 248 EEL -p2 -98 265.7 -p2 -89 5.08 1.71 4.P5

TFE40 10,9 3.¥2 1421 596 71 ipzs 5603 1170 [eTF 3452 24.7 215.1 B.4 0.0352 5.1% 1.03 3.1

FFE5E 1l.4 %.69 L1560 2214 642 1670 G260 130% T4z Z0O51 46,39 ZDO.F  JL.3 O.102 .56 1.74 3,12
5

TFIES 1l.% .42 L2892 FL37 1309 L5771 &S13 2111 B0z 2092 62.01 83,3 EZ.6 D.192 4.66 Ll.894 2,71
TEZEF  1l.1  %.03 L1792 2555 1735 1147 6643 I64B B53 2093 87.79 ZTT.E S5.5 D.2T0 4.34 1.6 2.38
TEZTE 11.1 4.1 935 27T 2885 1453 TETE  Feds 9891 2235 TI.09 ZBO.1 119.2 D.338 3.65 1.01 1.7&

B e b e

1 T@2as i1 2.EB 5% 2387 X9e0 100% FETE 3908 Q4& 1999 T5.7E ZEE 148.1 D.407 Z.& 0.7 1.39
1 @293 11.1 i 10ZE 2241 3053 373 ES4a  F92E B8BTS  1B3IZ TI.TR ZED 1E&.7 D.A&8 2.24 O.74  1.15
1 TR2OT 11.1 0.0 QO& 14558 296 2O 5Di1% 3530 Bli 1£98 T7.0B ZT4.T 160.7 D.544 3,13 oD.F  1.33
2 eE1as 1.%¥ 0o.13 Bl a3 - q1 3 -5 -99 - - F310.6 - - s5.7 q.54 RS
2 P18z Z.6 0.3% -2 a1 -=9 106 s -29 -9y -89 -28 320.5 -29 -P8 5.2494 Z.82 -2g
2 TP19T 4.1 0O.76 -3z 146 -=9 21 A5 -99 -3z -89 =98 347.32 -39 -23 3.14 Z.62 -99
2 TII0E G 1.G5 -3g 51 =20 325 TS5 =99 -3z -83 =99 2A9Z.2 -93 -23 5.22 1l.82 -0g
2 TIZ13 T2 2.53 -as TEZ -=0 743 1510 =99 -a9 -83 -20 334.5 -83 -20  %.87 1.7 —qg
2 TR2Z0 2.9 3.35 -85 1131 -55 915 zD46 -55 -85 —35 -55 365 -95 -85 4.84 1.45 -58
2 TR2ET  10.1  4.38 -85 1510 =38 1207 3017 =58 =895 =23 =55 3e6i =23 =88 4.1 1.45 =25
2 T@234 10,1 3.51 9% 1803 99 1079 &8I 29 99 ag 90 324.5 o9 99 4.57 1.&7 o9
2 Thad1 11 3.81 &53% X103 =30 1445 3803 1E8 168 =09 =00 z&7.4 =09 =00 d_.Té 1.8E 1.8
2 TRLEE 10,7 3.7 1173 £44% 185 1B8& 517§ BE& TOL 931 19.0%5 2077 S.6 D.032 q4.86 1.88 .08
£ THISE 10,7 & .05 09 ZE0E L ul] 1428 J3023 e bl=1-1 1718 40,93 ZEZ.5S  TI.6 0.0 &.TR 1.71 3,15
2 TFE6z 10,9 %.27 s 2671 21 1613 3F%7  1600% T43 1917 55,35 2T71.7 0 0,155 4.493 1.63 2,05
2 TFIGS: 10,0 1.3% 915 2353 1494p  1235F 5¥E3 217D G605 1770 60,11 275.5 ©O4.1 D.257 %.10 1.90 2,35
2 TREVE 10,3 Z2.86 935 ZLEF7Y Z0LT 1334 E3TO0 Ze4T Bz 1210 TO.85F ZT4.7 1l1.4 0.317 3.7& L.08 1.7
2 TR2EF 1006 2.E6 Do4  zZied 3130 L0744 7403 £149 L01®  ZLET T6.44¢ Z5F.2 145.1 D.423F Z2.32 O.91 1.39
2 72290 10.7 0.54 a7 133z 3097 2z BLTE  AOZ0 az3 1977 77.0% 243.9 15867 D.EDZT 2.04 O.61  1.19
2 7227 10.7 0.04 o972 1395 ZEED 13 42926 3420 gzd  1&78 7TE.5 TS5 159 0.545 Z.& 0O.57 -
3 T@a1ac 1.2 0.1 =9 3z =39 IE &8 =20 =99 =29 -89 ZED.D =29 9@ 5.88 L. 08 =09
A oz Z.8 0D.z29 =% 49 =20 i04 15% =29 =29 =29 -9 2B%.3 =29 Q@ 5,31 3.18 =09
3 TEaes 4.2 0.71 - 137 - P41 J65 - -g9 - - JIi10.6 - -HS 5.43 Fa =W

Figure 2. UFGA7901.SBT file.

EVALDATION FILE - SIMULATED W3. OE3ERVED VALUEZ

ADAFF ADAFO  PDAPP FD1PD PIFFF  POFPD  MDAPP HDAPD  EVANR HUAND  PUWAHF  PUANO  EHEAMP BSAND  HUUMP

14 93 63 &0 T2 =55 114 113 3133 z391. IDET 3T 2011 1765. 0,158
44 45 64 1 " =59 114 119 3085 2aea. 3931 3ITEE 1963 1827, 0,157
44 -39 63 -9 T2 -5 102 -33 945 -g99 1344 -53 204 -23  0.104

Figure 3. Evaluate.OUT file.

GBuild program is specialy designed for the DSSAT v4 software package and can be
installed and used only is the database is available on the system. GBuild can work as stand-
alone program and as part of the DSSAT v4 Shell (see Shell Manual)

System Requirements

- PCwith at least 35 MB of free disk space

- Windows 98/NT/2000/XP Operating System

- DSSAT v4

- A display with at least 800x600 resolution recommended

Installation

1. DSSAT4 must beinstaled prior toinstalling GBuild.
2. Insert the installation CD and run the setup program. Windows will execute the setup

DSSAT v4
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1.3

program and display two preliminary dialog boxes. Then the program will display the
dialog box (Fig.4). Although the setup program lets the user select thedirectory to
install the program, it is recommended that the default directory be used. The default
directory for installing GBuild is CA\DSSAT4\Tools\GBuild\. After clicking on the
button shown in Figure 4, the installation begins.

#3 GEuild Setup

Beqin the installation by clicking the butkon below,

lick this button ko install GBuild software to the specified destination
direckarsy,

Direckory:
’7C:'|,DSSP.T4'|,TOOLS'|,GEuiId'|, Change Directory

Exit Setup

Figure 4. Window displayed by Setup.exe, prompting the user to click the button to begin
installation, and offering an opportunity to change installation directory.

During installation, the program registers all OCXs (ActiveX controls) and copies all
necessary files. If some of the files already exist on your system, warning messages will be
displayed. It is recommended that you keep the newest version of thefiles when you are
prompted.

After the installation is completed, GBuild is ready to use without rebooting the computer.

Guidelines

GBuildisaMS Windows application program. The user interface with the program isvia
menus and dialog boxes, and the program information viawindows. GBuild makes use of the
DSSAT directory structure and communication protocol, which designates the location of all
programs and data.

GBuild can be used as stand-alone program and as part of DSSAT4 Shell:
- When running GBuild under the DSSAT Shell, the user selects thefiles from Shell list and
by selecting the button Plot activates GBuild (See the Shell Manual).

- When running GBuild as a stand-alone program, the user has to select the file(s) from
File/Open menu option of the GBuild program.

DSSAT v4
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2.1

Menu Structure

GBuild is like many other Windows applications. It has amenu bar at the top of itsmain

window. With thefollowing main menu options:
- File
- Variable Selection
- Options
- Hep

File

The File menu option allows user to
(1) Open file(s)
(2) Close the files and Exit the program

Open file menu option will display acommon dialog box .
Under List files of type the users can select typeof the file(s) (Fig.5):
- Output Files: all output filethat are listed in the file List.out.(Fig.6);
- Alt..Files: all output files that are available in the folder;
- T-Files: dl experimental t-files that areavailable in thefolder;
- Evaluation: Evaluate.out and (*.oev) files (Fig.7);

- All Files.
open HH|
File name: Folders:
I.u:uut; zpam. aut; weather. out chdszatdimaize
Cancel
MamtOps.OUT = e =] 4|
PlantGro.OUT
[=r DS5ATS
Plantt.OUT = Mai
Saill.OUT alee
SoilTemp. OUT
Sailafat. QLT
SPAM.OUT -
‘wieather,OUT =l =
Lizt files of type: Drives:
Output Files x| |=cilocapisk x| Metwerk. |
Al Outputs
T-Files
Evaluation
All Files

Figure 5. Common dialog box with list of available Filetypes

DSSAT v4
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2.2

File name: Folders:

|aiTermp.OUT Saifw/at OUT  chdssatdimaize

o ;I Cancel |

Bime

Soifsfat QT

S oathen LT =l =
List files of type: Dirives:

| Output Files x| |=cilocapsk x| Netwnrk...l

Figure 6. .Selection of Output files.

File name: Folders:

PlantM.OUT Soifwat0UT cthdzeatdimaize

Cancel
Evaluate OUT =] = ] —l

[= DSSATS
Bz M aize

Lizt files af type: Dirives:
Evaluation |E=clocapisk w]| Metwark. |

Figure 7. Evaluation files.

Note: Not all listed files can be plotted. The program will alert the user if the file selected for
plotting cannot be plotted.

The use may open one or more Output files.
T-file or Evauation type of file can be opened only one inatime.

After the files are selected, the Selection screen is displayed. This screen gives users access
to the selected files. The user may select any combination of the variables and
runsg/treatments, remove selections, reload data, and proceed to the next step, which isto

display the graph.

Variable Selection

The Variable Selection menu option is disabled before the files are selected. This menu
option opens Selection screen on any step of the program.

DSSAT v4
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2.3  Options

The Option menu button offers various options for type of graph, that istime series or scatter
plot, showing experimental data together with simulated data, displaying data in markers or
connected lines and other. The options may be different for different file types.

fype | Data Series | Data Files | Edit Chart

&+ Time Sarias Plot & Date
" Scatter Plat " Days after planfing
r situlated Data s Expetituetital

[Data

[T Sawe on Start/Load program

Figure 8. Option Screen.
Note Options are available only after the fileis selected.

- Graph Type
- Time series (display the ssmulated data as afunction of Date or Days after
planting).
- Scatter Plot
- Simulated Data vs. Experimental Data
- Data Series
- Experimental Data (plot or don't plot)
- DataFiles
- Database Path
- FilePath
- Edit Chart (Lines, Gridlines, Markers)
Default options can be changes by checking the corresponding boxes. These valueswill be
kept for the further program use if the user selects the Save on Start/Load Program box.

2.4  Help

Displays help.

DSSAT v4
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3 Getting Started

- Select filetype and file(s) from File/Open menu option; open the file(s)
- Select, if needed, Graph Type, and other options from Options screen.
- Select variable(s) from Selection screen and press the Next button.
Graphic will be displayed.
Under File List Type three basic file types options are available: OUTPUT FILES,
EXPERIMENTAL FILES and EVALUATION FILES Selecting one of the options enables
the user to plot agraph.

3.1 OUTPUT FILES

Output file arefiles that contain ssmulated results, for example

WaterC.out (Water balance); PlantGro.OUT (Growth).The user may select one or more
output files for plotting as seen in Figure 6.

Two Options are available for output files: TIME SERIES PLOT and SCATTER PLOT.

3.1.1 Time Series Plot

Time series option allows user to plot smulated data over aperiod of time., that cold be
calendar dates or daysafter planting. In some cases, if days after planting are not available,
days after smulation will be presented on the time axis. Default time axisis Days after
Planting.

Simulated data are plotted together with available experimental data. On the Selection screen,
the variables with available experimental date are listed in bold.

When one or more files are selected, the Selection screen will be opened (Fig.9). The user
may select any combination of the variables and runs. . The Clear All button will remove all
selections. The Reload Data button will read the selected file again and reload the data. The
Close button will closethe screen. The Next button will open the Graph screen and display
the graph.

DSSAT v4
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Time Series Plot
iPIarﬁGrn auT -I Preyiew File
Variablas Runs
O Leet ramicer per stam 2101 Ivigeted. 200 kg Mhe
L Grerwth stage L2 Hosrgated 200kgtyh
FLeaf area index B RAINFED L0V NITROGEN

OLes wighil (kg dmyhs)

O Stem weight (kg drhe)

[#] Grasin weight (kg dm/ha)

O Fioat weagh (kg diryha)

O Tops weight (kg dmfha)

O Genin nambiar nofmz]

114 grain weaight (mg dmy'grein)

O Hervast indax [grainfop)

O Fod weight (kg drmfha)

O Fod surbier (nofm?) .
O wvster stess - pholosyrithesis (0-1)
O ater strass - grow (1)

O rirogen slhass tasios [0-1)

O Excess Wahar Stass - (-]

[ Lest rirogen conceration (%)

O Shalling % (seed whipad w100
DPLHJ harsesl mdes (podiop)

(5K RAINFED HIGH MITROGEN
05  IRAIGATED LW MTROGEN
Os IRRIGATED HIGH MITROGEM
07 VEGSTRESS LOWMTROGEN
e VEGSTRESS HIGH MITROGEM

O Dtached pod weight (kg dmiha)
[ Totel pad weight (kg dirha)
O Specific l=af arsa (cmi/g) -
Clear Al | Eeload Data | Close I Haxt > ]

Figure 9. Selection screen for OUTPUT FILES (Example: PlantGro.out)

After the selection is complete, the Next button opens the screen with the graph, where the

time axis can be Days after planting(Fig. 10) or Dates(Fig. 11).

T mariss
b
non =
%00 +
1 v
2000 4
1400 <+ i -
- -
| L}
1000 =
[ ]
50 = .
L
o : + —_ 1 t
1] 40 [ ] ] 120
Days after Planting
— L&) (FLAFELY LW MTROGEN) = 1000 » LA (LRSI MET) TRT 1 « 1000
GRARWT kgphs (RS FED LOW MTROGER) GRAR WT lghs (UP GRS MET) THT 1
= L&) (FLAMFEL) HIGH MTROGEN) = 1000 LA (UFGES0T MET) TRT 2 1000
= GRARWT ngha (RARFED HGH MTROGEER) AR W kghn (UPGRES MET) TRT 2

Figure 10. Graph screen with Days after Planting as time axis.
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Tt ovhes
3600
3000
3500
-
2000
a4 -
= u
= Satirtic
100 |
Print |
a0+
Expart i
' teat file
a ¥ + i = J
98 e 1352 10 b 1382 30l 1553 15 e 1382 Mg 15812 25 ey 19682 18 o 5637 Bl 1952 Expart o
Excel
Drarte
= LB RAPFED O WTRIOGER) « 100 WA (UFCREN WITITRT 1 2 1000 < Back |
OFUEIAT kg CRLAIFED LW MTRO0EN) CERLAAT ks (LF3AAI01 MET) TR ¢
LA (RANFED HEOH MITROOEH] = 100 L&l (UFOAEA HITITRT 2% 1000
= AT kg (RANFED HIGH MTROGEN) v ORAMWT ks (LFOARIH NIT) TRT 2

Figure 11. Graph screen with Dates as time axis.

There are five buttons on the lower right comes of the Graph screen( Fig.10, 11):

Statistic — displays statistics based on experimental and simulated data (Fig 12);

For comparison of the difference between estimated parameters and field-measured values,
the mean absolute error { MAE = 1:"N*Z| B = Oy |J, root mean square error

i=l

b
( RMSE = [”N*Z(E ~0,9* 17 ) and the index of agreement

iml
(d=1- i(ﬁ.’ - 0)° Ii(|ﬁ'| +0}p? ) were computed (Willmott, 1982); in these
il il

equations P and O are, respectively, the predicted and observed values, I 15 the number
of casesand B =B -0 and O, =0, -0 .
Willmott (1982) described MAE and RM SE as "among the best overall measures of model

performance”, of which RMSE is more

sensitive to extreme values due to its exponentiation; it therefore can be considered as a high
estimate of the actual average error. The

index of agreement (Willmott, 1981) is astandardized measure (scale O - 1) of the degree to
which a model's predictions are error

free.

Print — prints the graph.

Export to Text file — displays the selected columns from output file in text format. If the data
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are not saved, it will be rewritten each time when the Export to text file button is selected
(Fig. 13).

Export to Excel — Thisoption is available for the user who has Excel 2000 or higher on the
system. The button will export data and graph to the Excel spread sheet (Fig.14).

Note: GBuild adjusts the scale of data for plotting. Exported data are NOT adjusted.

Back —returns to the Selection screen.

Tk
Hean Mean Mean SdDev. (S Dev. [SdDev. [Meen Meen fbs | EMEE Used
Vit Hama (Obs)  |@Bm]  (Reso) (jObe)  (Sm)  ([Refio] (DiE | D B e R
I
LAI | Bun 3} L [[HH Ll (T I LEa? ] LI JEELH EED KL [E
GEAIN WThkghs  (Rund)  [lam |1 |LEd (BLLTH JEGLRET LIS T JEE] ] I 113
LAL | Bun 4 [X] i [ims i & TRER il J[RE] [T i (13
GRAIN T hgha  (Ran®) 135 10k [ T T T T T - T T C I [13
Figure 12 Statistic table.
File: CADSSAT#\Maize\Graph_datal ba

File|wp: C:iDSSATE Mtz Flantbes. 00T Al

Date LAID IR 31 CMADIPue 31 LAIDIDue 41 CMADIDwem 41 Dake LAIDITET Ledi CHADITRET L0 LAIDCTRT Evdl CMADCTRT Erd)
&S BEXIFED o ] 1] ] OESEEF 18D o ] o

0ESETH LR o o o o 037305 e .17 o .18 o
0z ERrLEER n o [ o 04/ 13005ES 0,56 [ 0. RE [
0370151963 o o o o 04/ 2651962 L.43 [ z.e2 a
03/02r19492 o o o o 0571171962 I.Z6 [] .04 ]
03703 r 1982 o o o o 0571751982 L.06 ] z.11 []
037045 1982 [ ] [ ] 0528 r %82 L.18 ] L.88 k]
03088 192 [ ] ] 0 08 /018 1852 L.37 It L.8% 287
0306 r w2 o ] 0 o &S 075 LREE L.ag LEL] L.a? Loan
LERI RS o o o o o 06/ 16 F 1 RE] L.33 Loss L.a LagE -
03/ 08 FES [ o o [ 06/F10 1582 1 Z1RE 1,25 zamn
03 /0851562 o o o o 06/ E0F 1062 066 zons 0.51 2333
03710519493 o o o o 07/0051962 0.1m zonz 0.16 113z
03711 r1%02 0.01 o 0.01 o

[ETFEFE 001 [ 0.01 ]

[ERFEEFEEH 0.0z ] 0.0E ]

LEEF RS S [N 1] 0.0E L]

LERE BT 0. 04 o 0. 04 o

03/ 167 R 0.07 o 0,07 [

03717 AR 0.0% o 0.0% o

03/10719492 0.13 o 0.13 o

037195102 0.17 o 0.17 o

03/ E0F 1%L 0.1 ] 0.EL ]

[ERFSVFEEH 0.E8 [ 0.E8 0

03sEErIFEE 0.z ] 0.3 o

LERFER o 0.38 o 0.38 Q

03/ P4 FEE 0,26 o 0,a7 [

03/ 2551562 0,43 o 0. 45 o

D3/Z6rAE2 D42 o 0.5 o

DaszTrANEE 0.5 ] 0.54 ]

LERES TP EH 048 [ U.ES u

LERES T 0.8 ] [ ]

LEREIRE 2 0.6k 0 0.87 0

LEREF RS o 0. 54 o 078 o

LETR Rt s 0.&5& '] [+ -1 ']

04/027 1562 0.&1 o 0.86 o

04/027 1392 0. 64 o 1.06 o

LIRLTHEE S 0.65 ] 1.1% ]

nasnrowE 0 e n ' rn n b |

3{““1; mﬂll

Figurel3. Data are exported to the file "C:\DSSAT4\Maize\Graph_datal.txt".
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Fha ESt Wiew [reert Fomat Took Chat Wirdow Helo
O ey &0 - L £ G4 Tl E] T Anal =0+ B F U b o e

Char Ama = =

3500 - w

3000 <

2500
000 - e
1500 4 a

S
1000 < &er

500 +
L
&

-y ,-:?’"”E 4 aF ._-Jﬂ & ) 3,:-" &

1

a— LAl (Plardding Fun 3 —a— CIRAIM YT ks (Plat0ng Run 3 —a— LAl (PEsrGmy Rin 4
#— SRAIM WT kphhe (FlacbGno) Run & a Ll UFCAZI01 MIT) TRT 113 i GRAINWT kpha (UFEAZ201 MIT) TRT 1 a
& LA PRGN MET) TRT 20 i GRAH YT koS AR GAZ201 MEIT) TRT 1
W & lk b Chartl Tata f Sistisie f Sheet [/ [ 1+

Figure 14. Excel spread sheet with exported graph and data.

3.1.2 Scatter Plot

a) Scatter option allows users to select avariable for the X-axis and several other variables for
the Y-Axis. Simulated datawill be plotted together with experimental dataif it is not
indicated otherwise. On Selection screen, the variables with available experimental date are
listed bold. When one or morefiles are selected, Selection screen will be opened. The user
may select any combination of the variables and runs. . The Clear All button will remove all
selections. The Reload Data button will read the selected file again and reload the data. The
Close button will closethe screen. The Next button will open the Graph screen and display
the graph (Fig.15).
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Scatter Plot

PanbGng CLT -f Prayiaw Fila F

LN
X - Ayt

O Ceowth stage
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Figure 15. Selection screen for X vs. plotting.
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Figure 16. Scatter plot.

Every run is presented with adifferent color. Simulated data are plotted vs. Simulated data,
and experimental data vs. experimental data.
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There are five buttons on the lower right of the Graph screen( Fig.16):

Print — prints the graph.

Export to Text file — displays the selected columns from output file in text format. If the data
are not saved, it will be rewritten each time the Export to text file button is selected.

Export to Excel — Thisoption is available for the user who has Excel 2000 or higher on the
system. The button will export data and graph to an Excel spread sheet .

Back —returnsto the Selection screen

b) GBuild can plot Simulated data vs. Experimental, if experimental data are available. If this
option is selected from Options menu, The Selection screen will list the variables available
for plotting (Fig.17)

Figure 17. Simulated vs. Experimental selection screen.

Note: Only the variables where experimental data are available are listed.

After the selection is complete, the Next button opens the screen with graph (Fig.18).
Thisgraph has 1x1 line that shows users how close simulated values areto observed values.
This screen has the same buttons as that for output file time series plotting:

Statistic — displays statistic based on experimental and simulated data;

Print — prints the graph.

Export to Text file — displays the selected columns from output file in text format. If the data
is not saved, it will be rewritten each time when the Export to text file button is selected.
Export to Excel — Thisoption is available for the user who has Excel 2000 or higher on the

system. The button will export data and graph to an Excel spread sheet.
Back —returnsto the Selection screen.
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Figure 18. Simulated vs. Experimental Selection screen.
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3.2

EXPERIMENTAL FILES

Experimental datafile, which isreferred to as FILE-T (Example IUCA7901.SBT), can be
plotted with GBuild. If the file is selected, the Selection screen will be opened (Fig.19). Only
one experimental data file can be opened at atime. The user may select any combination of

variables and treatments to graph.
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Figure 19. Selection screen for experimental data (UFGA8201.MZT).

The Clear All button will remove all selections. The Reload Data button will read the
selected file again and rel oad the data. The Close button will close the screen. The Next
button will open the Graph screen and display the graph (Fig.20).
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Figure 20. Graph of experimental data (UFGA8201.MZT).

The user can Print the graph, Export the datato text file, Export the data and graph to
Excel.

3.3 EVALUATION FILES

Evaluation files are files used for comparison of average values of performance data with
summary model results. Only one evaluation file can be opened at a time. If the fileis
selected, the Selection screen will be opened (Fig. 21). The user may select any combination
of the variables. The Clear All button will remove all selections. The Reload Data button
will read the selected file again and reload the data. The Close button will close the screen.
The Next button will open the Graph screen and display the graph (Fig 22).

Note: Thereisno option for selecting Runs or Treatments for Evaluation files.
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4

Tips

The Selection screen liststhe description of variables for plotting. If the description is
bold, this means that experimental data are available for at least one treatment in the
list..

The Graph screen may has the Export to Excel button. If the computer has MS Excel
98 or lower version osM S Excel, this button will be disabled.

There are no limits on the number of variables to be plotted. GBuild uses different
patterns and colors for different data. Although, when too many variables are selected
—the color or pattern can be repeated. To find a necessary pattern — the user must
click on the marker/line in the legend. The corresponding data series will be selected
on the plot.

Data on the Graph are adjusted to the scale. The same multiplier will adjust the data
for the same variable. The exported data are NOT adjusted.

All plot options may not be available for different types of the files.

Days after planting is an option that available for OUT files. If this option is
selected, X-axis will present Days after planting. If the output file does not have a
DAP (daysafter planting) column, Days after Start of Simulation (DAS) will be
presented as X-axis. If more than one output file is selected, and at least one file has
Days after planting column — the graph will have Days after planting as X-axis.

The File Open dialog box may list the files that cannot be plotted with the program.
Multiple selections of the files are available only for OUT files.

Itisrecomended to select an option Days after Planting instead of Date if yearsfor
more then three years: it may take a few minutes to create a graph fo calendar dates.
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