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User-guide for CAMDT Python code

-Prepared by Eunjin Han" at IRI, Columbia University —
(Jan, 2016)
*What is Python?

*  Pythonis a programming language whichiis .....

Simple and easy to learn

Free and open source

Cross platform — Mac, Windows, Linux....

Interpreted — no need to compile to binary code

Object oriented

* In Python, everything is an object
* Aunique ID, or location in the computer’s memory
* Aset of properties (or attributes) that describe the object
* A set of methods, or things that the object can do

AN NN

*What is Tkinter?

* Tkinter is the Python interface to Tk, the GUI toolkit for Tcl/Tk
(source: Grayson, John E. "Python Tkinter Programming." (2011).

*What are Classes in Python?

= A Python class is a user-defined data type
= A class provides the following object descriptions:

° The attributes (data-members) of the object

° The behavior of the object (methods)

o Where behavior is inherited from other classes (superclasses)
* Calling the class as a function creates an instance of the class
* Initializing an instance: Fields (instance variables) of an instance may be initialized by including an
__init__method in the class body. This method is executed automatically when a new instance of the
class is created. Python passes the instance as the first argument. It is a convention to name it self.
(source: Grayson, John E. "Python Tkinter Programming." (2011).

*Installing Python, PMW and (PythonWin)
To run CAMDT, you need to have Python installed.

There are several ways to download Python, but | recommend to install the free Anaconda SciPy
environment.
http://continuum.io/downloads

| want you to have Python2.7 version to avoid any compatibility issues between different versions.

Second, in order to better use Tkinter (Python interface for GUI), you also need pmw?” widget. You can
have information about download and installalation here...

1 . . .. .
Contact info: eunjin@iri.columbia.edu
> Pmw is a toolkit for building high-level compound widgets in Python using the Tkinter module.



http://continuum.io/downloads
mailto:eunjin@iri.columbia.edu

http://pmw.sourceforge.net/doc/starting.html

After installing pmw, you will have a folder "pmw" under Anaconda\Lib\site-packages (in my case
C:\Users\eunjin\AppData\Local\Continuum\Anaconda\Lib\site-packages\Pmw)

Third, It will be also helpful if you have PythonWin integrated development environment (IDE) to write
code and debug (even though you don't need to write/debug...). [OPTIONAL!]

You can download PythonWin here
(http://sourceforge.net/projects/pywin32/files/pywin32/Build%20219/). My laptop has Windows 7 -
64bit, so | downloaded 'pywin32-219.win-amd64-py2.7.exe'

1) Installing Python by installing the free Anaconda SciPy environment
(https://store.continuum.io/cshop/anaconda/)

Default directory for Anaconda would be like this....
C:\Users\eunjin\AppData\Local\Continuum\Anaconda\Lib\site-packages

2) download pmw from http://pmw.sourceforge.net/doc/starting.html

And unzip the original file. Copy pmw folder to
C:\Users\eunjin\AppData\Local\Continuum\Anaconda\Lib\site-packages

3) To run the installation command “python setup.py install (asroot)”, | need to copy Python
application file (both python.exe and python27.dll) to
C:\Users\eunjin\AppData\Local\Continuum\Anaconda\Lib\site-packages

4) Run the installation command “python setup.py install “on the DOS window which will
install pmw automatically.

*Installing PythonWin for the Anaconda-based Python [OPTIONAL!]
1) download PythonWin (http://sourceforge.net/projects/pywin32/files/pywin32/Build%20219/)
pywin32-219.win-amd64-py2.7.exe
2) Install the downloaded Pythonwin under the Anaconda directory (default)
3) Make a short-cut on Desktop (C:\Users\eunjin\AppData\Local\Continuum\Anaconda\Lib\site-
packages\pythonwin.exe -> make a shortcut)



http://pmw.sourceforge.net/doc/starting.html
http://sourceforge.net/projects/pywin32/files/pywin32/Build%20219/
https://store.continuum.io/cshop/anaconda/
http://pmw.sourceforge.net/doc/starting.html
http://sourceforge.net/projects/pywin32/files/pywin32/Build%20219/
http://sourceforge.net/projects/pywin32/files/pywin32/Build%20219/
http://sourceforge.net/projects/pywin32/files/pywin32/Build%20219/
http://sourceforge.net/projects/pywin32/files/pywin32/Build%20219/
http://sourceforge.net/projects/pywin32/files/pywin32/Build%20219/pywin32-219.win-amd64-py2.7.exe/download

1. Import all required modules

&) CAMDT July_2015
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21
22
23
24
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26
27
28

title = '"CAMDT User-Interface’

# Import Pmv from this directory tres., —
import svs
sys.path[:0]

from Tkinter import *

import Tkinter #Tkinter i1s the F¥thon intd

import Pmw #Pmv (Fvython megavidgets) ars od

#Pmv provide a8 convinent wavs teo ad

import datetime #to convert date to dow

from tkFileDialog import * # Importing =1
fmall addendum: tkFileDialog 1s renamed

import subprocess #to run sxecutable

import shutil #to remove a foler which 1

import o= #operating system

import numpy as np

import matplotlib.pyvplot as plt #Fto creaf

import fomatch # Unix filename pattern m

import o=s.path PR

-class CAMDT:

2f = frame = HNone

++ Import required modules |sam1

= plots

te tkinter.filedialeog 1n Pytheon

atching =» to remove PILIO*.WTD

def  init (self, parent):

Define a class called CAMDT

glokhal startyear?d

Initializing an instance

global endyear2

2. Calling main program/module

2214
2215
2216
2217
2218
2218
2220
2221
2222
2223
2224
2225
2226
2227
2228
2228
2230
2231
2232
2233
2234
2235

# main program
-1if name = ' main t

1) _name__

F RN R R R R R T R F TR TR R R TR FF TR+

root = T]{int;.'lk:}_ #The m| 2) ”root" toplevel

#Setting application-vide de

the "root" (Grayson

root.option_readfile('C:\\IRI\\PHM\\CREMDT

The constructor initial

Pmw.initiali=e (root)

a 3) Change default fonts

opf

izes Pmw

root.title(title}) #add title =| 4) Add a title on the main window n window

#Add a loge image as a button 5) Add
imgy = PhotoImage (file="C: " NIRIYWN

a logo image

logo_button=Button(root, background='white', image=img).pack(side=TCF)

widget = CAMDT (root) #£Calling CAMDT cla

s5| 6) Call “CAMDT” class

=

#Add an Exit button teo destroy ths

exitButton = Tkinter.Button(raot, | 7) Add an “Exit” button to destroy the main

exitButton.pack()

window

#call Tkinter mainloop to procsss
root.mainloop ()

8) Call mainloop to process events




1) Amodule’s __name__

Every module has a name and statements in a module can find out the name of its module. When a
module is imported for the first time, the main block in that module is run. What if we want to run
the block only if the program was used by itself and not when it was imported from another module?
This can be achieved usingthe  name  attribute of the module.

Every Python module hasit's name  definedandifthisis '  main ', itimplies that the
modaule is being run standalone by the user and we can do corresponding appropriate actions.
(source: http://ibiblio.org/g2swap/byteofpython/read/module-name.html)

2) Toplevel

The Toplevel widget provides a separate container for other widgets, such as a Frame. For simple,
single-window applications, the “root” Toplevel created when you initialize Tk may be the only shell
that you need.

(Source: Grayson, John E. "Python Tkinter Programming." 2011 p.32).

3) Change default fonts

Setting application-wide defaults for fonts or colors.
The purpose of this line is to set the font for all widgets except labels to Verdana 9 as indicated in a
file called optionDB. We can apply the values using an option_readfile call.

optionDB.txt X |

| |='ff|:u:1t: Verdana S

4) Add a title on the main window

f ¢ CAMDT User-Interface ! =

""""""" Fom, (=)
I‘&,‘__r l-el‘ FRLOi T§£ﬁ! R O EF},EB F

Simulation setup | Temporal Downscaling | DSSAT setup 1| DSSAT setup 2 | *Scenarios setup | *CREDIT

Simulation mode

*+ Hindcast " Forecast

5) Add alogo image

7% CAMDT User-Interface =

=" USAID @ ®©

I I&‘*-r. 45‘ FROM THE AMERBCAN PEQPLE UPLBF

Simulation setup | Temporal Downscaling | DSSAT setup 1| DSSAT setup 2 | *Scenarios setup | *CREDIT

Simulation mode

* Hindcast " Forecast

6) Call “CAMDT” class
- The “CAMDT” class has almost all components for the CAMDT GUI including creating pages, tabs and
combox etc. to get user’s input.



7) Add an “Exit” button to destroy the main window
Exit

8) Call mainloop to process events

Call the Tkinter mainloop to process events* and keep the display activated.
(Source: Grayson, John E. "Python Tkinter Programming." 2011 p.10).

*What are events?

-Events are natifications (messages in Windows parlance) sent by the windowing system to the client
code. They indicate that something has occurred or that the state of some controlled objet has
changed, either because of user input or because your code has made a request which causes the
server to make a change. (Source: Grayson, John E. "Python Tkinter Programming." 2011 p.96).

2. CAMDT class
2-1) First Page

22 -class CAMDT:

23 sf = frame = None #initially, no frame

24

25 - def init (self, parent): #initializing an instance

28 global startyear?Z #declare| global variables to take user's Inputs

27 global endyear?

28 global startyear3

22 global endyear3 Declare global variables to take user’s

30 global CheckVar, CheckWVar2l, (T CheckVar5l
31 global v name input and write them into a param.txt

32 global pEanting_date

=Z global Rbuttonl,RbuttonZ,Bbutton3, cul Bbutton, Fouttonl, IRbutton

34 global groupZé,group3s

22 # Create and pack a NoteBook. Use Pmw NoteBook widget which implements the
37 notebook = Pmw.NoteBook (parent) | popular property sheet motif. Methods allow a

38 notebook.pack() L,

o 1) Packer number of pages or panes to be created

40 f===============s=========== "Zimulation Setup™

41 #FAdd

oz page wlation setup') Add a page to the notebook using “add” method
FHE notebook.tab('S5imalation se .focus_ set ()

44 # page.configure (background = 'white')

45 # Create the "Simulation mode" conten

46 # 1) ADD SCROLLED FRAME 2) Add a ScrolledFrame

47 2f = Pmw.ScrolledFrame (page,usehullsize=]l, hull widcth=400, hull height=220)

48 sf.pack (padx=5, pady=3, fill='koth', expand=YES)

1) Packer

The Packer positions slave widgets in the master by adding them one at a time from the outside edges
to the center of the window. The Packer is used to manage rows, columns and combinations of the
two.

Examples:

-Side=LEFT tells the Packer to start locating the widgets in the packing list from the left-hand side of

the container

-Expand=VYES tells the Packer to fill the available space within its parcel; whether it does expand is

controlled by the “fill” option.

-Using fill=BOTH allows the widget to use all of its parcel.
-The padx and pady options allow the widget to be packed with additional space around it.




‘ (Source: Grayson, John E. "Python Tkinter Programming." 2011 p.79).

2) ScrolledFrame

The ScrolledFrame widget is to provide a Frame widget with associated horizontal and vertical
scrollbars.

The scrollbars can be dynamic, which means that a scrollbar will only be displayed if it is necessary — if
the frame is smaller than the surrounding clipping frame, the scrollbar will be hidden.

(Source: Grayson, John E. "Python Tkinter Programming." 2011 p.79).

45 # 1) ADD SCRALLED FEAME

47 sf = Pmw.) 1) Create a group within the Scrolled Frame (named as “sf”) with a

48 sf.pack| . B . ”

= / specific title (‘Simulation mode”) and font.

50 group = Pmw.Group(sf.interior(), tag _text = 'Simulation modes',tag font = Pow
51 group.pack(fill = 'x',anchor=N, padx = 10, pady = 5)

52 . . |

SiE) CheckVar = Tkinter.IntVari() 2) Tkinter variables

54 8 modelist=[('Hindcast', 0}, {'Forecast', 1}] S)Ustoftuples

4)For|oopto for text, value in s _modelist:

. Radicbutton (group.interior (), text=text, wvalue=values, wvariable=CheckWVar)
create multiple CheckVar.set (0} #Byv default- hindcast mods

Radiobuttons

= # (Create the "Simulation horizon"™ contents of the page.

&0 group2 = Pmw.Group (3f.interior(), tag_text = 'Simulation horizon',tag font =
6l group2 .pack(fill = 'x", expand = 1, padx = 10, pady = 5)
1) Group

The Group widget provides a convenient way to place a labeled frame around a group of widgets.
(Source: Grayson, John E. "Python Tkinter Programming." 2011 p.57).

2) Tkinter variables

There are several ways for Pmw widgets to provide access to the widget’s content. Tk provides the
ability to link the current value of many widgets (such as text) to an application variable. Tkinter does
not support this mode, instead it provides a Variable class which may be subclassed to give access to
the variable, textvariable, value and other options within the widget. Currently, Tkinter supports
StringVar, IntVar, DoubleVar and BoolenVar. These objects define get and set methods to access the
widget.

(Source: Grayson, John E. "Python Tkinter Programming."” 2011 p.152).

CheckVar.set(0) — CheckVar is set with 0 (hindcast mode) by default

3) List of tuples to set integer variables for each Radiobutton

Two sequence classes — lists an¢ 3) List of tuples a types in Python. Lists and tuples have a lot in
common. The major difference 1stnattne erements or a list can be modified in place but a tuple is
immutable: you have to deconstruct and then reconstruct a tuple to change individual elements.

Lst =[1,2,3,4] # Integer list

Lst=[[1,2,3],[ ‘@’, ‘b, ‘c’]] #List of lists

Lst=[(1, ‘@’),(2, ‘b’),(3, ‘c’)] #List of tuples

(Source: Grayson, John E. "Python Tkinter Programming." 2011 p.5).

s_modelist=[('Hindcast', 0), ('Forecast', 1)] — s_modelist was created to assign 0 and 1 to Hindcast




| and Forecast Radiobutton respectively.

4) For loop to create multiple Radiobuttons

For each Radiobutton, IntVar is assigned.

The Radiobutton widget is for exclusive selection: selecting one button deselects any button already
selected. (Source: Grayson, John E. "Python Tkinter Programming." 2011 p.37).

Text and values are from the s_modelist=[("Hindcast', 0), (‘Forecast', 1)]

59 # Create the "Simulation korizon® coptente oFf fhe soge
0 group2 = Pmw.Group(sf.int| 1) Create a second group for “simulation horizon” - 1001
&1 group?.pack(fill = '=x', e
62 #frame 1 within groupZ
&3 fm gp2l=Frame (groupd.interior ()
2 B startyear? = Pmw.EntryField (fm _gp2l 2) Create a frame for start year and month
685 label text = 'Start Year (4digit):',
66 validate = {'wvalidatoxr': umeric', 3) EntryFieId ' 2020, 'minstrict' 1}
67 # modifiedcommand = self.ck =d)
&8 startyear?.pack(fill = 'x', padx = 10, pady = 5}
63 #starting month
70 # mth list = ("Januarv","February","March", "April", "May", "June", "July", "August",
71 mth I_'I-.St = E“'_“,“2“,“5“,“:.“,“E“,“E“,“_“,“i“,“E’“,“'_:'”, 'II_E,:.,_,IIJ
T2 = startmonth2 = Pmw.ComboBox (fm gp2l, label text='Start Month:', labelpos='wn',
73 listbox width=15, dropdown=l1
. ! o o 4) ComboBox
74 selectioncommand = self.saveMonth2l,
75 scrolledlist items=mth list,
76 entryfield entry state=DISABLED)
77 startmonth2.pack(fill = 'x', padx = 10, pady = 5)
78 # Display the first colour.
79 first = mth list[12]
80 #print 'first=", first
81 startmonth.=selectitem|(first)
82 fm gp2l.pack(fill='x', expand=l,padx=10,side=LEFT)
83
24 #frame 2 within groupZ
BN fm gp22=Frame (group2.interior()
=1 #end year
87 = endyear2 = Pmw.EntryField(fm gp22, labkelpos = 'w',
88 label text = 'End Year(4digit):',
89 validate = {'wvalidator': 'num c', '"min' : 1850, 'max' 2020, '"minstrict' 1}
S0 endyear?.pack(fill = 'x', padx = 10, pady = 5)
91
a2 #ending month
93 = endmonth2 = Pmw.ComboBox (fm gpZ2, label text='End Month:', labelpos='wn',
1) Create a second group for “simulation horizon”
Simulation mode | Group 1
+ Hindcast " Forecast
Simulation horizon-| Group 2
Sttheaﬁ4mgtk| EndYeaﬂ4mgtﬁ|
Start Month: |-99 x| End Month: |-99 x|
Prediction horizon{ Group 3
Sttheaﬁ4mgtﬁ| EndYeaﬂ4mgtk|
Start Month: |-29 x| End Month: |-92 x|




2) Create a frame for start year and month

Simulation horizon

e — e m—m————————) . |-
1

Frame 1
| Start Year(4digit):

1
1 -
L StartMonth:-99 _______________ L]

End Year(4digit): Frame 2

End Month: |-99 xl

3) EntryField

The EntryField widget is an Entry widget with associated validation methods. The built-in validation
provides validators for integer, hexadecimal, alphabetic, alphanumeric, real, time and date data
formats. Some of the controls that may be placed on the validation include checking conformity with
the selected data format and checking that entered data is between minimum and maximum limits.
(Source: Grayson, John E. "Python Tkinter Programming." 2011 p.56).

- fm_gp21-> create the EntryField within the frame, fm_gp21

- labelpos = 'w' = label position is “west’

- label_text = 'Start Year(4digit):' = label has a text, 'Start Year(4digit):'

- validate = {'validator": 'numeric', 'min’ : 1950, 'max' : 2020, 'minstrict' : 0}) = entered data type
should be ‘numeric’ in a range of min = 1950 and max=2020.

*Note: Due to this validator, the EntryField has pink color initially. If a user give correct input (i.e.,
numeric value greater than 1950 and less than 2020, the pink color will be gone. However, if the user
give incorrect input, it will not allow the incorrect input to be written.

4) ComboBox

The ComboBox widget allows the user to select from a list of options. The list may be displayed
permanently or as a dropdown list. Using the dropdown form results in GUIs which require much less
space to implement complex interfaces. (Source: Grayson, John E. "Python Tkinter Programming."
2011 p.52).

Simulation horizon

Start Year(4digit}:|

Start Month: |-99

=]

Prediction ht

4
5
Start Year(4c|s
7
Start Month: |g

Planting date (D¢




- mth_list = list to contain values for dropdown list
- fm_gp21-> create the ComboBox within the frame, fm_gp21
- dropdown=1 = dropdown is activated (true)

- selectioncommand = self.saveMonth21 - When a user selects a number on the dropdown list, it
calls a function, “saveMonth21” which takes the selected variable (by default ‘string’ data type) and

save it as integer variable, month21

2126 = def saveMonth2?l (self, string):

2127 global monthZl

2128 # print 'Text-startmonthf is: ', Integer
2129 monthZ2l=int (string)

- scrolledlist_items=mth_list = items for the ComboBox are from the list mth_list

- entryfield_entry_state=DISABLED - to disable the combobox' entry (i.e. user is not allowed to

enter any input on the entryfield of the ComboBox

144 #Planting date

145 fassign frame 1

146 fml=Frame (sf.interior())

147 = planting date=Pmw.EntryField(fml, labelpos='w', label text='Flantl .
148 validate = {'validator': 'nmumeric', 'min' : 1, 'max' : 366, "mins=st )
149 planting date.pack(side=LEFT) #/

150 labelll= Label (fml, text='+#NOTE:| 1) label |e should be within the "Start Month"
151 1labelll .pack (anchor=N)

152 fml.pack(fill="x"', expand=]1,padx=10,side=TOP)

153

154 # Create and pack the ButtonBox.

IS5 buttonBox = Pmw.ButtonBox (sf.interior(), 2)buttonBox

156 labelpos = 'w',

157 label text = 'Validate inputs 7',

158 frame borderwidcth = 2,

159 frame relief = 'groove')

1&0 buttonBox.pack (

161 #self.buttonBox.pack (£111 = 'both', expand = 1, padx = 10, pady = 10)

162

163 # Add some buttons to the ButfonBox.

164 buttonBox.add('Yes', command = self.validate_in)

1) Label

Label widgets are used to display text or images.
(Source: Grayson, John E. "Python Tkinter Programming." 2011 p.35).

_______________________________ Label [----.
1

Planting date {DOY)| FNOTE:Planting date should be within the "Start Montm—oT Smm horizon:
Lo e o o O D o O e
Validate inputs ?| Yes

ButtonBox
2) buttonBox
The ButtonBox widget is to implement a number of buttons and it is usually used to provide a

command area within an application. (Source: Grayson, John E. "Python Tkinter Programming." 2011

p.51).




- Add a button with a label “Yes”. If a user click this button, it will activate a command
“self.validate_in” and start to run the function “validate_in".

2144 = def validate in(self}:

2145 print 'stcart year is ', startyearZ.getctwvalue ()
2146 print 'end year i=s ', endyearZ.getvalue ()
2147 print th iz ', monthzl

2148 print 2 , month22

2149 print Tl ', month3l

2150 print 13 , month3z2

2151 yearzl=int (starcyearZ.getvalue () )

2152 yvearZz=int (endyearZ.getwvalue () )

2153 yvear3dl=int (startyear3d.getvalues())

2154 year3Z=int (endyear3.getvalue ())

2155 print 'start year? is ', yearZl

2156 print 'end year? i= ', year2?

2157 print 'stcart year3 is ', year3l

2158 print 'end year3 is ", year3z

2159 print 'simulation mode is ', CheckWVar.get ()
2160 print 'Flabtubg date is ', planting date.getvalue()

=> The function, “validate_in” check all user’s inputs including starting year, month, endi

month etc. and then generates an error message if the input does not make sense (e.g., starting year

is greater than ending year).

ng year and

2-2) Second Page

167 F===

12: Add the second page to set up temporal

170 downscaling method

A1

172 # 1) ADD SCROLLED FRAME

173 sf_p2 = Pmw.5crolledFrame (pagez2) #,usshullsiz=e=1, h Add a ScrolledFrame 20)

174 sf p2.pack(padx=5, pady=3, fill='both', expand=YES)

175

176 #assign frame 1

177 fml=Frame (sf p2.interior()) 1) Frame

178

179 # Radio butteon to select "Downscali thod"

180 group2l = Pmw.Group (fml, tag_ text th 1i ion (Temporal Downscaling) Method',tag font =
181 group2l.pack (fill = 'koth', =2ide=TOP, padx =

182

183 CheckVar21 = Tkinter.IntvVar () Add a Radiobutton to select downscaling

184 down method=[ ('FResampler', 0}, I . . .

oo for text, value in down method: method (either FResampler or Stochastic Disag.)
18& Radiobutton (groupZ2l.interior(), text=text, wvalue=value, wvariable=CheckVar?l) .pack(=side=LEFT, ex]
i87 CheckVar2l.set (1) #By default- Stochastic Disag

188

i8g # Create button to launch the dial

150 = down_button=Tkinter.Button (fml, 2) BUtton

181 text = "Click to add more e tl .

152 command = self.getmoreinput,bg='gray70',font = ("weight bold",10)) .pack(=side=TOCP, anchor=N)
153

194 # Create the "Downscaling method" contents of the page.

1585 group22 = Pmw.Group(fml, tag_text = ' sampler',tag_font = Pmw.logicalfont ('Helwvetica', 0.7})

196 group2Z?.pack (fill = 'x', side=LEFT,anchor=N,expand=YES, padx = 10, pady = 5)

1) Frame

Frame widgets are containers for other widgets.
(Source: Grayson, John E. "Python Tkinter Programming." 2011 p.33).




Simulation setup] Temporal Downscaling | DSSAT setup 1| DSSAT setup 2| *Scenarios setupl *CREDl‘I'l

= Woeather Realization (Temporal Downscaling) Method Group21

1
: 1
1
: " FResampler wStochastic Disag 1
1
1
: Click to add nmdel;ishlheselectednﬂimdl—? Button Frame 1
1 L
! — FResampler| Group22 — Stochastic Disag. Group23 i
: Sampling factor [I==x <10): | Mot added Num. of realization: I Not added 1
1
1
1| Start Year: Mot added *Rainfall Target variable for *.MTH (1 indicates "chosen") :
1  EEEE—— 1
: End Year: Mot added Amount: Mot added :
i S—
: Frequency: Not added :
—_ 1
: Intensity: Not added :
Lecooooooooomonooocccccooocoooooooo00o oo oSS oSS oo ooooooocooooooo o 1
i~ Tarcilalbased Conennal Eoracaet] . ., LS S SS SN ST SRS TSI T SRS SRS f
|~ Tercile-baesd Seasonal Forecast| .24 !
: " From CPT * User-specified :
1 1
. Click to add more details for SF input Frame 2
1
'~ CPT input Group25 User-specified|{ Group26 !
: CPT_file: Not added Below MNormal: Mot added :
1 [r— [r—— 1
: Latitude: Mot added Mear Normal: Mot added :
: Longitude: | Not added Above Normal: | Not added :
e e e e e 1

2) Button

Strictly, buttons are labels that react to mouse and keyboard events. You bind a method call or callback

that is invoked when the button is activated. (Source: Grayson, John E. "Python Tkinter Programming."
2011 p.36).

# Create button to launch the dialog
down_button=Tkinter.Button(fm1,
text = 'Click to add more details for the selected method',
command = self.getmoreinput,bg="gray70',font = ("weight
bold",10)).pack(side=TOP,anchor=N)
—>Add a button to activate a new window which is to get more detailed information about the selected
downscaling method. If a user click this button, it will activate a command “self.getmoreinput” and
start to run the function “getmoreinput”.




2064
2065

def getmoreinput (self):
print 'simulation mode is '

if CheckVarZl.getl()
—®»=zelf.FRdialog.activate |
print 'FResampler Sampl
self.labell?.configure (

If FResampler is
chosen, activate
a new dialog (a)

2071

2072 else:

If Stochastic
Disag. is chosen,

print 'Stochastic Diskg
gelf.labell2.
self.labelZb.
gelf.labelZb.
self.labelZ0.

activate a new
dialog (b)

self.labelld.configure (text=self.FRyearl.getvalue (), background="h
self.labellé6.configure (text=self.FRyear2.getvalue () ,background="h

1 =elf.Disagghialog.activate ()

configure (text=self.nRealz.getvalue () ,background='honey
configure (text=CheckVar3l.get () ,background=
configure (text=CheckVar3izZ.get () ,background=
configure (text=CheckVar33.get () ,background="honeydewl"}

Get user’s inputs from the new dialog (a) and save
them on labels in the group 22 above. If the new
inputs are added, the color of the labels turns to

‘honeydew’ color from originally grey (see (c)).\

ﬂ

. target (amount) is CheckWVar3l.get ()

]
r

'honeydewl')
'"honeydewl"')

(a)

(b)

2L

74 FResampler details |

74 Stochastic Disag. details |2

Sampling factor (1~10): |

Mum. of realization { > 1D):|

Start Year{4digit):|

End Year{4digit):|

o

*Choose target to translate SF to monthly
values
*MOTE: Chose only one or two
combinations)

[T Rain amount
[T Rain frequency
[” Rain intensity

OKl

(c)

Simulation setup] Temporal Downscalingl DSSAT setup 1] DSSAT setup 2| *Scenarios setupl *CREDFI’]

— Weather Realization (Temporal D
74 Stochastic Disag. details

—

ing

) Method
* Stochastic Disag

Num. of realization { = 10): |100
\

*Choose target to translate SF to monthly
values
*NOTE: Chose only one or two
combinations)

¥ Rain amount

¥ Rain frequency
[~ Rain intensity

o]

Amount:

Intensity:

MNum. of realization: 100

*Rainfall Target variable for *.MTH (1 indicates "chosen")

Frequency:

BER




918 #to add mors specification for FResampler . " ) ”
919 #contents for FResampler 1) DIalOg Add EntryF|€|d son
S20 self.FRdialog = Pmw.Dialog({parent, title='Fr——ommpre—ooto==—7 .
. z o . s 4 the new dialog (a) to
921 self.SanpFactor Pmw .EntryField(=self.FRdialog.interior (), labelpos
S92z label text = 'Sampling factor (1~10):', H
- et more details on
923 validate = {'wvalidator': 'real', : 1.0, 'max' : 9.99, 'mins g
924 #validate = {'walidator': 'rezl', 'min' : 0.1, 'max' : 1, 'minsty the FResamp|er
925 self.SampFactor.pack(fill = 'x', padx = 10, pady = §5)
926 #-start year of historic weather records
927 £ self.FRyearl = Pmw.EntryField(self.FRdialog.interior(), labelpos = 'w',
928 label text = 'Start Year(4digit):',
929 wvalidate = {'walidator': '"mumeric', 'min' : 1910, 'max' : 2020, 'minstrict' : 0})
8930 self.FRyearl.pack(fill = "x', padx = 10, pady = 5}
931 #-last year of historic weather records
932 o self.FRyear?Z = Pmw.EntryField(self.FRdialog.interior(), labelpos = 'w',
933 label text = nd Year (4digit):"',
934 validate = {'walidator': 'numeric', 'min' : 1910, 'max' : 2020, 'minstrict' : 0})}
935 self.FRyear2.pack(fill = "x', padx = 10, pady = 5}
936 self.FRdialog.withdraw()
837
938 #to add mors spscificaticon for Stochastic Disag.
content. £ Stoc tie D1 ¢ “ H ”
939 #contents for Stochastic Disag. Add EntryF|e|d and
940 self.DisaggDialog = Pmw.Dialog(parent, title='Stochastic Disag. detail
941 #-number of realization Checkbutton on the
942 o self.nRealz = Pmw.EntryField(self.Disagglialog.interior(), labelpos = .
943 label text = 'Num. of realizati [ > 1 H™ new d|a|0g (b) tO get
944 validate = {'wvalidator': 'numeric', 'mi 10, 'max" : 500, 'min .
945 self.nRealz.pack(fill = 'x',=ide=TOF, anchor=W,padx = 10, pady = 5) more details on the
948 #-checkbutton for targset valuss to creste * MTH for DisAg.exs . .
aan N ) ; : S e ...| Stochastic Disag.
abel=Tkinter.Label (self.Disagglialog.interior(), text="*Choose targe
948 label.pack (side=TOF, anchor=W)
949 CheckVar3l = Tkinter.IntVar|()
950 CheckVar32 = Tkinter.IntVar ()
8951 CheckVar33 = Tkinter.IntVar() 2) Checkbutton
952 o bl = Tkinter.Checkbutton (self.DisaggDialog.interior(), text = 'Rain amount',
953 wariable = CheckVar3l,onvalue = 1, offwalue = 0).pack(side=TCF, anchor=W)
954 = b2 = Tkinter.Checkbutton (self.DisaggDialog.interior(), text = 'Rain fregquency',
955 wariable = CheckVar3Z,onvalue = 1, offwalue = 0).pack(side=TCF, anchor=W)
956 = b3 = Tkinter.Checkbutton (self.Di=aggDialog.interior(), text = 'Rain intensity’,\
457 wariable = CheckVar33,onvalue = 1, offwalue = 0).pack(side=TCF, anchor=W)
958 self.Di=sagglialog.withdraw()
1) Dialog

The Dialog widget provides a simple way to create a toplevel containing a ButtonBox and a child site
area.

2) Checkbutton

Checkbutton widgets are used to provide on/off selections for one or more items. Unlike
radiobuttons there is no interaction between checkbuttons. (Source: Grayson, John E. "Python
Tkinter Programming." 2011 p.38).

4 Stochastic Disag, details 2

Num. of realization { = 10):|

*Choose target to translate SF to monthly
values
*NOTE: Chose only one or two
combinations)

[~ Rain amount
[ Rain frequency Checkbutton -> User can select one or multiple items

o]

[” Rain intensity




239 #assign frams 2
240 fm2=Frame (sf_p2.interior())
241 # Radio button to select "How to -get seasonal forscast™”
242 groupd4 = Pmw.Group (fm2, tag text = 'Tercile-bassd Seasonal Forecast',tag _font = Pmw.logicalfont ('H
243 groupZ4.pack(fill = BOTH, side=TCFP, padx = 10, pady = 5)
244
245 CheckVar22 = Tkinter.IntVar
245 SF data=[('From CET', 0}, (-(3_1353_313.3(;-_]5-_5:1- , Add Radiobuttons to select Options for how
247 W for text, wvalue in 5F data: .
248 Radicbutton(groupZ4.interior(), text=text tO get Seasonal forecaSt (elther CPT OUtpUt
249 CheckVar22.=set (1) #By default- FResampler flle or User'SDECifiEd)
250
251 # Create button to launch the dialog for seasonal '
252 - down_button22=Tkinter.Button (fm2, Add Button to get more details about the
253 text = 'Click to add more details for 5F )
254 command = self.getSFinput,bg='or y.od selected seasonal forecast input.
255 x’ T
256 # Create contents for seasonal forecast from C . . . .
- group2S = Pmw.Group (Em2, tag temt = 'CBT inpuc’,i 1) Clicking this button will generate new pop-
258 grouplS.pack(fill = '=', anchor=HN,side=LEFT, expaj up WindOWS.
259 #Label to fill user-input for downscaling detail
260 self.label3l = Label (group25.interior(), text='CPFT_file:", padx=5, pady=3)
26l zelf.lakel3l.grid(row=0,column=0, sticky=W) #rowvspan=I1,columnspsn=1)
262 self.label32 = Label (group25.interior (), text='Hot added',relief='sunken', width=10,padx=5, pady=5)
263 self.label32.grid(row=0,colunn=1, sticky=W) #rovspan=1,columnspan=1)
264 self.label33 = Label (group2S.interior(), text='Latitude:', padzx=5, pady=3)
265 zelf.lakel33.grid(row=1,column=0, sticky=W) #frovspan=I1,columnspsn=1)
266 self.label3d4 = Label (group25.interior(), text='Not added',relief='sunken',width=10, pad=zx=5, pady=E5)
267 self.label34.grid(row=1,column=1, sticky=W) #rowvspan=1,columnspan=1)
268 self.label35 = Label (group25.interior (), text='Longitude:', padzx=5, pady=5)
263 self.lakel35.grid(row=2,colunn=0, sticky=W) #frowvspan=I1,cclumnspsn=1)
270 self.label36 = Label (group25.interior(), text='"HNot added',relief='sunken',width=10, padx=5, pady=35)
271 zelf.lakel36.grid(row=2,colunn=1, =sticky=W) #frovspan=I1,columnspsn=1)
272
273 #Create contents for usser-specified seasonal forscast input (BN-NIN-AN)
274 groupdé = Pmw.Group (fm2, tag text = 'User-specified’',tag font = Pmw.logicalfont('Helvetica', 0.7))
275 groupZ6.pack(fill = '=x', anchor=N,side=LEFT,expand=1l, padx = 10, pady = 5)
276 self.labeld4]l = Label (group2&6.interior(), text='"EBelow Normal:', padx=5, pady=5)
277 zelf.lakeldl.grid(row=0,colunn=0, sticky=W) #rovspsn=I1,columnspsn=1)
278 self.labeld4? = Label (group26.interior (), text='Hot added',relief='sunken',width=10, padx=5, pady=5)
273 self.label42.grid(row=0,colunn=1, sticky=W) #rowvspan=1,columnspan=1)
280 self.labeld43 = Label (group26.interior(), text='"Hear HNormzal:', padzx=5, pady=3)
1) Button for seasonal forecast input sources
2078 i def getSFinput (self):
2079 print 'Seasonal forecast iz from ', CheckVar22.get ()
== =

If from CPT” is . Che:}fwgii g:t“ civar

. —» =e ialog.activatce () 1_a) CPTDiang
chosen, activate # print 'CPT file is ', sel Fralus ()

# self.label’Z.configure (text=s=1f.CFT J..'I.J.E'.JE"JV&J. 1=())

a new dialog (a
g ( ) self.label3l.configure (text=CPT_path)

2085 self.label34.configure (text=self.latitude.getvalue (})

2086 gelf.label36.configure (text=self.longitude.getvalue())
‘ slse: 1-b) UserDialo

If ‘User- —» self.UserDialog.activate() ) 8

specified" is print 'Bel normal is ', self.SampFactor.getvalue ()

gelf.labeld4?.configure (text=self.BEN.getvalue () ,background='honevdewl")
) Hear normal=100-float (self.EN.getvalue())-float(self.AN.gecvalue () }
a new d|a|0g (b) self.label44.configure (text=str (Near normal) , background='honeydewl")

chosen, activate

=== gelf.labeld46.configure (text=self.AN.getvalue () ,background=




(a)

74 Seascnal Forecast from CPT output |

“# User-defined seasonal forecast

(b)

Latitude (5~20 deg):|

Longitude(116~126 deg): |

CPT file location: I No file name yet

Mear

Below Normal{%): |

Above Normal{%):|

Mormal{%): | No need to add

Click to find CPT output ﬁlel

o]

B

1-a) CPTDialog

459 #to add more specification for CPT-based seasonal forscast.
980 2elf.CPTIDialog = Pmw.Dialog(parent, title='Seaszonal Forecast from CPT output')
961 fmept=Frame (2elf.CPTDialog.interior ()
G462 #-latitude of the target location
963 = zelf.latitude = Pmw.EntryField (fmcpt, labkelpos = 'w',
964 label text = 'Latitude (5~20 deg):',
965 validate = {'wvalidator': 'real', 'min’' 5, 'max' 20, 'minstrictc' 0%)
966 gelf.latitude.pack(fill = 'both', expand = 1,anchor=W,padx = 10, pady = 5)
Qg7 #-longituds of the targst leocation
S968 = zelf.longitude = Pmw.EntryField (fmcpt, labelpos = 'w',
969 label text = 'Longitude (116~12& deg):',
970 wvalidate = {'va;;daqc:': 'real', 'min' 116, 'max' 126, 'minstrict' : 0}
971 self.longitude.pack(fill = "x', anchor=W,padx = 10, pady = 5)
972 fmept ..pack (side=T0OPR)
973 fmept2=Frame (self.CPTDialog.interior|()
aT74 CPT output file
97% 3elf.CPT_labelO=Label (fmcpt2, text='CPFT file location:', padx=5, pady=5)
976 3elf.CPT labelO.pack(fill = 'x', s5ide=LEFT, anchor=W, padx = 10, pady = 5)
977 5elf.CPT_label = Label (fmcpt2, text='No file name yet',relief='sunken', padx=3,
o978 5elf.CPT label.pack(fill = "x', =side=LEFT, anchor=W, padx = 10, pady = 3)
a974a fmept2 . pack (side=TCF)
S80 fomept3=Frame (self.CPTDialog.interior|()
981 # Creste button te get file path
g82 = self.flle_button=?k1nter.Button(fmcpt3 If user click the button “Click to find CPT
983 text = '"Click to find CPT outp
i - . . “ S
o84 command = self.getCPTEile).pac| Outputfile”, it will activate “getCPTfile
983 fmept3. pack (s1de=TC0F) , function to open a pop-up window to
986 #5elf.CPT file = Pmv.EntrvField(self.(]
987 # label text = 'CPT file location:'| Search foratarget file.
ag8 # validate = {'validator': 'alphabe
Q89 #5elf . CPT file.pack(fill = 'x', padx = 10, pady = 5)
930 2elf.CPTDialog.withdraw()
2021 #find CPT output file path * Use “askopenfilename” to get a file
2022 = def getCPTfile (=elf):
2023 global CET path name to open. Initial searching directory
2024 CPT path = askopenfilename itialdir="C:N) . U~ N\\»
2025 prth "CPT filename is', CPT path Is set as C'\\
2026 self.CPT_label.configuIettexE=CPT_path]
2027 self.label32. configure (background='honeydewl'} |n order to use this, tkFileDialog module
2028 gelf.label34.configure (background: ewl') .
2029 self.label36.configure (background='honey 13| should be imported.

*askopenfilename

tkFileDialog
If you want to open or save a file or to choose a directory usi

ng a filedialog you dont need to




implement it on your own. The module tkFileDialog is just for you.
(source: http://tkinter.unpythonic.net/wiki/tkFileDialog)

— Tercile-baesd Seasonal Forecast

[ TE

-

74 Select files
& From CPT
Look in: I .. Philippines Forecasts

t? I = Marme =
— CPT input = || FMAM_2009_Fcst_Probs
=t Flaces JFMAM_2010_Fest_Prob
CPT_file: Mot added = cULFest Frohs

TEE—— | OND_2009_Fcst_Probs

Latitude: Mot added | OMD_2010_Fest_Probs

Longitude: | Mot added

[ 74 Seasonal Forecast from CPT output

»
v

CPTDialog

CPT file location:

Latitude (5~20 deg): |13.5

Longitude(116~126 deg): |1

I C:/IRI/PH/Philigpines Forecasts

Click to find CPT output fil

GetCPTfile function

-> askopenfilename

737018 U9 P M
2/13/2014 1:09 PM
2/13/2014 2:04 PM
2/13/2014 2:04 PM

m

File name:

o]

[oND_2010_Fest_Probs

=

Files of type: INI Files (*.7)

=

*Example of seasonal Climate Forecast from CPT output - Based on the given latitude and longitude,
the seasonal forecast (BN-NN-AN) will be determined from the CPT output file as shown below.

OND_2009_Fest Probs.tet X |
xmins:cpt=http://iri.columbia.edu/CET/v10/
cptincata=3
cpt:field=prcp, cpt:C=1, cpti:clim prob=0.333333333335, t:T=2005%-10/12, cpt:nrow=30, cpt:ncol=22, cpt:row=Y, d
R Tongitude
117.250000000 117.750000000 118.250000000 118.7350000000 119.250000000 1192.750000000 120.250
19.7500000000 -999.000000000 -999.000000000 -999.000000000 -999.000000000 -999.000000000 -999.000000000)
19.2500000000 -99%9.000000000 -999.000000000 -999.000000000 -999.000000000 -999.000000000 -999.000000000|
18.7500000000 -999.000000000 -999.000000000 -999.000000000 -999.000000000 -999.000000000 -999.000000000)
18.2500000000 -999.000000000 -999.000000000 -999.000000000 -999.000000000 -999.000000000 -999.000000000)
17.7500000000 =999.000000000 =999.000000000 =999.000000000 =999.000000000 =999.000000000 =999.000000000|
17.2500000000 =999.000000000 =999.000000000 =999.000000000 =999.000000000 =99%9.000000000 =999.000000000|
[i§] 16.7500000000 -589.000000000 -995.000000000 -999.000000000 -999.000000000 -999.000000000 -999.000000000
?g 16.2500000000 -999.000000000 -999.000000000 -9995.000000000 -999.000000000 -992.000000000 535.1795321705
b= . : BN (%)
?ﬁ 15.7500000000 -999.000000000 -999.000000000 -995.000000000 ~-999.000000000 -995.000000000 :35.197Q&06612 (4]
=l 15.2500000000 -999.000000000 -999.000000000 -999.000000000 -999.000000000 -999%.000000000 E?ﬁ:fp?????§?§_
14.7500000000 -999.000000000 -999.000000000 -999.000000000 -999.000000000 -999.000000000 -993.000000000)
14.2500000000 -999.000000000 -999.000000000 -999.000000000 -999.000000000 -999.000000000 -999.000000000|
13.7500000000 -999.000000000 -999.000000000 -999.000000000 -999.000000000 -999.000000000 -999.000000000)
13.2500000000 -999.000000000 =999.000000000 -999.000000000 =-S99.000000000 =999.000000000 =-999.000000000|
12.7500000000 -999.000000000 -999.000000000 -999.000000000 -999.000000000 -999.000000000 -999.000000000)
12.2500000000 -99%.000000000 -995.000000000 -999.000000000 -999.000000000 -999.000000000 S50.0836299273
11.7500000000 =399.000000000 =999.000000000 =999.000000000 =999.000000000 =999.000000000 49.1025050307
11.2500000000 -%99.000000000 -999.000000000 -9%99.000000000 -599.000000000 53.5592449163 54.505532854%

1-b) UserDialog



952
953
954
955
998
as7
ag8
453
1000
1001
1002
1003
1004
1003
1006

#Fto add more specification for user-defined seasonal forecast.

self.UserDialog = Pmw.Dialog (parent, title='User-defined =easzonal forecast')
self.BN = Pmw.EntryField(self.UserDialog.interior(), lakelpos = 'w',

label text = "Below Normal (%):',

validate = {'wvalidator': 'real', 'min' : 1, 'max' : 99, 'minstrict' : 0})
zelf.BN.pack(fill = "x', padx = 10, pady = 35)
#-Above normal
self.AN = Pmw.EntryField(self.UserDialog.interior(), labkelpos = 'w',

label text = "Rbove Normal (%):',

validate = {'wvalidator 'real', 'min' : 1, 'max" : 99, 'minstrict' : 0})

self.AN.pack(fill = "=x', padx = 10, pady = 3)
#-N=ar Normal

self.NHN=Label (self.UserDialog.interior (), text='Near Hormal(%):', padx=5, pady
self.NN box = Label (self.UserDialog.interior(), text='lo nesd to add',relief=’'
self.UserDialog.withdraw ()

2-3) Third Page to set up DSSAT inputs

2580
291
2592
283
294
285
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
3la
317
318
319
320
321
322
323

¥

Third page for "DSSAT bag -
page3 = notebook.add('DSSAT setup 1) Add a new page to set up DSSAT inputs
notebook.tab ('D55AT setup 1').focus_set ()

# 1) ADD SCROLLED FRAME
=f p3 = Pmw.ScrolledFrame (page3) #,usehullsize=1, hull width=700, hull height=220)
2f p3.pack(padx=:, pady=3, fill='both', expand=YE3

Add a ScrolledFrame

#assign frames 1

fm3l=Frame (sf p3.interior(})
fm in0=Frame (fm31,width=230)
# Radio button to select "Irrigation method"

group3l = Pmw.Group(fm in0, tag_text = 'Irrigation option',tag_font = Pmw.logicalfont('Helvetic
group3l.pack(fill="both', expand=l, s5ide=TCP, padx = 10, pady = 2)

Frame

FEbuttonl = Tkinter.IntVar|()
irr_option=[('Rainfed’, 0), ('Irrigated', U Add Radiobuttons to select irrigation options
for text, wvalue in irr option:

Radicbutton (group3l.interior(), text=text, wvalue=value, wvariable=Rbuttonl) .pack(side=TO0PF,an
Fbuttonl.s=set (0) #By defsult- Rsinfed

# Radio button to select "Planting method"
group32 = Pmw.Group(fm in0, tag_text = 'Planting method',tag_font = Pmw.logicalfont ('Helvetica'
group32.pack (fill="both', expand=l,side=T0P, padx = 10, pady = 2)

FEbutton2 = Tkinter.IntVar()
plt_option=[('Dry se=d’, 0}, ("Iransplantinl Add Radiobuttons to select planting method

for text, wvalue in plt_option:

Radicbutton (group32.interior(), text=text, wvalue=value, wvariable=Rbuttonz) .pack(side=TOPF,an
Fbutton2.set (1)
fm in0.pack(fill = 'both', expand = 1,2ide=LEFT)
fm inl=Frame (fm31)

# s=t up "Planting details"
group33 = Pmw.Group(fm inl, tag text = 'Flanting details’,tag font = Pmw.logicalfont ("Helvetica
group33.pack(fill = 'x"', =2ide=T0P, padx = 10, pady = Z)

ult- Transplanting

**Widgets used to create the rest of pages are similar to the previous ones. Therefore, all details for
the pages 3 and 4 are skipped.



Simulation setup | Temporal Downscaling | DSSAT setup 1| DSSAT setup 2| *Scenarios setup

— Imigation option —  — Planting details —
@« Rainfed | Group31 pntign distribution:

Group33

" Trrigated p

t population at seedling(plt/m2):

ning row spacing{cm):
" Dry seed| Group32

direction(deg from MNorth):

|
|
— Planting method - :
: |
& Transplanting |

Planting depth{cm):

Frame 1

1
1
1
1
1
1
1
: Plt population at emergence(plt/m2):
1
1
1
1
1
1
1

— Weather station

Station name {4char): |

WTD file location: I Mo file name yet

Frame 2

Frame 3

— Cultivar selection
& Calibrated " User-specified

(ic:kmaddnmdelzisfurultivartypel

— Calibrated — User-specified cultivar
e Cultivar ID: Not added

Cultivar name: | Not added P20:| Mot added
Ecotype code: | Not added G1: | Mot added
P1: Not added G2: | Not added
P2R: Mot added G3: | Mot added
P5: Mot added G4: | Mot added

Cultivar name: | Mot added

1
1
1
1
1
1
1
1
1
1
: Cultivar ID: Mot added
1
1
1
1
1
1
1
1
1

Frame 4




2-5) Fifth Page to set

up What-If scenarios

679 # 5th page for "DSSAT) ) .
880 paged = notebook.add (' *=Scenarios setup Add a new page to set UD What'lf scenarios
681 notebook.tab (' *Scenarios setup').focus_set(]

682

683 £ 1) ADD SCROLLED FRAME

684 s2f p5 = Pmw.ScrolledFrame (page5) #,us=shullsig I height=2Z20)
685 sf p5.pack(padx=5, pady=3, fill='both', expan Add a ScrolledFrame [~

686

687 group51l = Pmw.Group (sf p5.interior(}, tag text = 'Working directory')

688 groupSl.pack(fill = 'x', expand = 1, anchor=HN, padx = 10, pady = 3)

689 #Working directory

6890 fmSl=Frame (groupSl.interiori(}}

691 self.WDir labelO=Label (fm5l, text='Working directory:', padx=3, pady=3)

6892 self.WDir_label0.pack(fill = 'x', side=LEFT, anchor=W, padx = 10, pady = 5)

893 self.Whir label = Label (fm5l, text='lo file name yet',relief='sunken', padx=3, pady=3)
694 self.WDir_label.pack(fill = 'x', side=LEFT, anchor=W, padx = 10, pady = 5)

895 fmsl.pack (=ide=TOF)

6968 fmS2=Frame (groupSl.interior(}}

897 # Create button te get file path

698 = gself.file_button=Tkinter.Button (fms52,

6899 text = 'Click to select working directory',

T00 command = self.getWdir, bg="gray70"') .pack(21ide=TCP, anchor=H)

701 fmi2 .pack (=2ide=TOF)

Simulation setup | Temporal Downscaling | DSSAT setup 1| DSSAT setup 2

|| =cREDIT

— Working directory

Group51

1 i >
L Click to select working directory : Frame 52

Group53

— Threshold for water stress index

Threshold for water stress index? |

— What-If scenarios

Group52

No. Scenario Name(4char) :: 1 Created param.txt

How many scenarios? |

1:|

1
11 Click to write paraml.txtl.l Not added
1

]

Frame 53

1
gk ".txtl" o ted
1 1

i

1
:: Click to write param"l-.txtll’ Not added

1

1

1

1

|

—n Frame 54 1 Frame 55 !
11| Click g .txt|,l ed :

:

1

1
|: Click to write paramE.txtJ:l Not added

L.Run CAMDT

II. DSSAT output (1) yield

III. DSSAT output (2) Water Stress Index

IV. DSSAT output (3) Probability (Risk) of exceeding X% water stress

|

Exit




778 #2. Run CAMDT . P
779 = buttonéZ=Tkinter.Button(sf p5. 1nterlort] , Lext = If user CI|Ck the bUtton l.
;:2 command = self.RunCAMDT,bg= Tparrl') pac]{(flll Run CAMDT”, it WI” run
782 #3. Retrisve DSSAT simulation output/graphs (1) yield “RunCAMDT” function (see
783 = buttoné3=Tkinter.Button(sf pS.interior{),text = "II. DS5AT
T84 command = self.Yield Analysis,bg='peachpuffl') .pack| (a) belOW)-
T85
786 # Create button to sxscute graphs (Z) vater stress Index Run ”Yie|d_Ana|ySiS"
787 o buttoné4=Tkinter.Button(sf p5.interior(), text = "III. D35AT oy .
“ mmand = self.WSI Analysis,bg='peachpuffl').pack(fill functlon (See (b) bE|OW).
Run “WSI Analysis” l¢&—
790 # Create button teo sxecute graphs (3)prob of sxcesding X% water ==
791 o buttoné5=Tkinter.Button(sf pS.interior(), text = 'T Run ”RiSk Analysis” o
792 command = self.Risk Analysis,bg='pesachpuffl’ ] .pack(fil]] — F.d
(a) RunCAMDT
1657 = def BunCAMDT (self) :
1658 b entries = ("AveStress.txt", "SumStress.txt", . . . )
QFEE WET.OUT", "OVERVIEW.OUT", "Plantn.of LISt of output file names which will
1660 "5011NiBal.OUT", "50ilHoBal.0UT", "] he moved to a new directory
1661 "SolHNBalSum.OUT", "Summary.0UT™, "Wy
1662 e if self.labelS4.cget ("text™) !'= "Hot added":
1663 #change directory } If the label 54 in Frame 55 is NOT
1664 hdir (Wdi th .
os.chdir (Wdir path) same as “Not added” (which means
1665 #Delete *.WTD from previous runs
1666 WID names=self.stn name.getwvalue ()+"0%.WI| 2 scenario name and param*.txt is
1667 = for file in os.listdir("'.'"):
1668 = if fomatch.fnmatch (file, WID names): Created successfully), then change
1669 # print file working dir to the specified one.
1670 = try:
1671 o=z .remove (file)
1672 = except Exception,e:
IS print *Note: “print” statements are only
1674
1675 print 'new directory is', os.getcwd() for dEbUggmg purpose ('-e- not
1676 print '=elf.lzkbelfd4.cget:', =self.labelS4.cgg related to any modeling processes
1&77 param txt ="param "+self.namel.getvalue()+".
1678 args = "CAMDT exe " + param txt
1679 #===Run executable with argument
1680 subprocess.call (args) M 1) Run executable (CAMDT_exe.exe)
1681 fcreate a nev folder to save outputs of with an argument
1682 new_folder=self.namel.getvalue () +"_outpul
1683 = if os.path.exists(new_ folder):
1684 shutil.rmtree (new_folder) #remove existing folder
1685 os.makedirs (new_folder) ] o ]
1686 #copy outputs to the new folder Output files (SpeCIfled in the
3 =] 5 o . . .
1687 dE?t_dlI Wdir path + W +n?w_f01der “antries” list above) after running
16838 print 'dest dir is', dest _dir
1689 - for entry in entries: DSSAT will be moved to a neWIy
1630 source file=Wdir path + "\\" + entr ™
1691 shutil.move (source file, dest _dir) created folder for the SpECIfIC
1692 b if self.labelSS.cget ("text") !'= "Not added": # scenario. i

1) Run executable using subporcess

The subprocess module allows you to spawn new processes, connect to their input/output/error

pipes, and obtain their return codes.

The recommended way to launch subprocesses is to use the following convenience functions.
subprocess.call(args, *, stdin=None, stdout=None, stderr=None, shell=False)

Run the command described by args. Wait for command to complete, then return the returncode
attribute. (source: https://docs.python.org/2/library/subprocess.html)



https://docs.python.org/2/library/subprocess.html

- This subprocess will run “CAMDT_exe.exe” with an argument “param*.txt”. This is same as running
the executable on MS-Dos window by typing “CAMDT_exe param*.txt”

The executable, “CAMDT_exe.exe” was created from Fortran compiler. The Fortran code developed
by Eunjin will run temporal downscaling algorithm and then run DSSAT using the user-provided input
written in param*.txt (simulation period, management practices, soil, irrigation etc. )

While CAMDT is running, Dos window shows progress

1
3
4
6
?
8

9

) MAT

dap kg~

149
141
1392
153
148

TOPWT HARUT
kg-h
246

1685
1798
1643
1631
1678
1721
1997
1912
1782
1855
2286

B ° CARDNPHAVCAMDTAGUL Test\CAMDT _exe.exe

PESY

THUP
mm kg-h
89 81
69
46
63
33

i41

a kg-ha

[ E] -]

THLF TSON

118

12978
12979
12978
12978
12963
12974
12788
12957
12988

New folders for be created and all its outputs are saved .
- - R — 1
€I~/ L » Computer » BOOTCAMP R CAMP (C) » IRI » PH » CAMDT » GUITest » PLTL output
|  Organize v Include in library v Slide show } Organize ¥ Include in library ¥ New folder
Favorites hame Favorites — - ‘ o
Ml Desktop PLT1_output B Desktop VIELD d for 1~ T
& Downloads PLT2 output & Downloads SumStress o] ‘ I
23 Dropbox PLT3 output | 22 Dropbox ~ PgtTHRESHPct DSSAT OUT file |xTFi
& Google Drive T fort ; & Google Drive AVESIESS DSSAL OB | TXT
K| Weather ™= 2 2015 7:01 PH OU e
y Libraries X Summary P
t| Documents X' SolNBalSum OuUT
@' Music X' SoilWatBal " T
&= Pictures I SoilWat | O
B videos K SoilTemp ; OUT File
I SoilNoBal
1M Computer & SoilNiBal !
&, BooTCAMP (C) ] Soilli Ic
a Macintosh HD (D:) & RunList | ot e
5# rsensing (\\irione) (T:) T PlantN .
54 eunjin (\\irione) (W:) X' PlantGro PI
5 shared_data (\\irione) (Y:) X OVERVIEW 2 7:01 PI T File
X Mulch
| @ Network &) INFO 272 e
X' Evaluate
= ET =_— 2/20/20157:01 P T




(b) Run “Yield_Analysis”

1800 = def
1801
1302
1803
1304 =
1805
1306
1807
1308
1809
1810 =
1811 o
1312
1813
1814
1315
1816
1817
13118
1819
1320 =
1821
1322
1823

Yield Analysis(self):

#G=t output ¥IELD.trt from all scenario
fname=[]

scename=[] #scenarioc name

temp entries=[[self.label54.cget("text”),self.namel.getvalueth]

[=zelf.lakbelSS.cget ("text™) ,self.name.getvalue ()|] Get contents Of
[self.label56.cget ("text") ,2elf.namel.getvalue () labels in Frame

[zelf.labkelS7.cget ("text™) ,self.named.getwvalue ()]
[2elf.label58.cget ("text") ,self.name5.getvalue (Y] 55

count=0
for entry in temp entries:

Last value of the
output is from the
observed weather
data (in this case,
hindcast mode)

if entry[0] '= "Hot added":
print 'vield.txt is ', Wdir path + "\\" + entry[1l] +| | Count number of
fname.append (Wdir path + "\\" 4 entry[l] +" output"+L" .
= - scenarios (by
scename . append (entry[1])
count=count+l counting non-“Not
”
#R=ad ¥IELD.trt from all scenaric output added Iabels). Full
vield data=[] path of each output
obs=[] i .
for x in range (0, count): 1) Use “loadtxt” file (YIELD'tXt) IS
temp data = np.loadtxt (fname [x] ]f from NumPy to added to a |i$t
n_col=temp_data._ len_ ()} #n real
net_data=temp data[0:n_col-1] read “YIELD.txt” “fname”.
b=. ditc dat 1-1 .
obs.append (fenp_dataln_cei-il) Concatenate matrics read
print 'yield file name i= ', fname[x],=scename[x]
if x == 0: from loadtxt using “vstack”

vield_data=net_data
else:

fransposse array befors plotting

(Stack arrays in sequence
yield data=np.vstack((vield data,net_data)) verticaIIy (row Wise).)

leld date=np.transpose (yield data)

Create a boxplot using data
saved in “yield_data”.
Show mean and meanline

1833 #X data for plot

1834 # myXList=[i+1 for 1 in range(3)]

1835 myXList=[i+l for 1 in range (count)]

1836

1837 #Plotting

1838 fig = plt.figure()

1839 fig.suptitle('Yield Forecast', fontsize=14, fontweight='kbold')

1840 . . % ”

Taar ax = fig.add subplot(111) 2) Create a line plot using “obs

1842 #fig.subplots adjust (top=0.85) data (‘go-‘is properties of the

1843 #ax.set_title('Yield Forscast') .

18344 ax.zset_xlabel('Scenario', fontsize=14) plOt_> § means green coIor and

1845 ax.set_ylabel ('Yield [kg/ha]',fontsi 'O’ means marker etc.

1846

1847 # Plot 2 line between the means 4f each dataset

1848 plt.plot (myXList, obks, 'go-'}

1843 ax.boxplot (yield data,lasbels=scename, showmeans=True, meanline=True)
- ¥

1) Numpy

things:

NumPy is the fundamental package for scientific computing with Python. It contains among other

- a powerful N-dimensional array object

- sophisticated (broadcasting) functions

- tools for integrating C/C++ and Fortran code

- useful linear algebra, Fourier transform, and random number capabilities
Besides its obvious scientific uses, NumPy can also be used as an efficient multi-dimensional




container of generic data. Arbitrary data-types can be defined. This allows NumPy to seamlessly and
speedily integrate with a wide variety of databases.
(source: http://www.numpy.org/)
Original
“YIELD.txt” After loading using “loadtxt”
output
YIELD.txt X >»> temp data = np.loadtxt('C:\\IRIN\PEAMVCAMDTANGUI Test)\PLT1 cutput’\\Y¥IELD.txt'
>>> temp data
161? array([ 1613., ., 1B55., 17&5., 1868., 1683., 2777., .
1942 1105., ., 1976., 3503., 2106., 2539., 2135., ,
15535 2279., ., 1e52., 1942., 1664., 2001., 4999., B
1785 5781., .. 3960., 3903., 1989., 3235., 3797., .
iig: 4476., ., 2981., 2394., 2628., 3503., 6247., .
2?;? g49., , E5485,, ©5§85., ©5384., 5058., 4753., y
S 5013., , 5793., G5&73., ©5665., 5311., 5278., y
5873., 189., 2e838., 4099., 5734., 5806., 257 B .
iigi 3412., 5945., 5922., 3See0., Sez2o., 4753., 4815., .
1976 4215., 4517., 5945., 4e64%., 3730., 51e0., 4169., B
3753., 3689., 4119., 3427., 3510., 3430., 3295., ,
?503 404%., 3888., 3678., 4219., 3477., 3118., 3992., .,
flos 3383., 349%9&., 37 , 3799., 2203.]
2533 >»> temp data. len ()
2135 T - —
2548 —
2279
2094 -> Original data from YIELD.txt is loaded as one long row as shown above. Therefore,
i:if the loaded data are vertically stacked (np.vstack) to create a matrix which will be an
156; input to create multiple boxplots.
2001
4999
1243
5781
2372
3960
3803

*Example output (three scenarios with different planting dates)

Figure 2 =

OO+ BEV

Yield Forecast
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2) Pyplot/plot



matplotlib.pyplot is a collection of command style functions that make matplotlib work like MATLAB.
Each pyplot function makes some change to a figure: e.g., create a figure, create a plotting area in a
figure, plot some lines in a plotting area, decorate the plot with labels, etc.
plot() is a versatile command, and will take an arbitrary number of arguments. For example, to plot x
versus y, you can issue the commanplt.

plot([1,2,3,4], [1,4,9,16])d:
(source: http://matplotlib.org/users/pyplot tutorial.html)

** Script for “WSI_Analysis” and “Risk_Analsys” functions are similar to “Yield_Analysis”. Therefore
detailed explanations are skipped.



http://matplotlib.org/users/pyplot_tutorial.html
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