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IRI 출장 보고서

[ 2016.1.20. 김광형, 기후변화연구팀@연구본부/APEC 기후센터 ]

□ 출장개요
○ 출장자 : 기후변화연구팀 김광형

○ 출장지 : IRI, 뉴욕, 미국 

○ 기  간 : 2016.1.10 - 1.18 (총 9일 중 이동시간 포함)

○ 목  적 
- 출장 목적
  1) CAMDT에 대한 기술적 정보 및 잠재적 활용가능성 이해 - 

지난 3년여간 CAMDT를 개발해온 IRI의 전문기술(계절기후정보, 
상세화, 작물모형, 운영 프로그램언어 등)을 집중 교육(자문)을 
통해 단시간 내에 습득함으로써 병해충 위험도와 같은 잠재적 
활용가능분야에 대한 APCC 독자적 연구수행이 가능하게 함

  2) 현재 APCC에서 확보하고 있는 병해충모형(EPIRICE 등)을 활
용해 CAMDT-Disease 컴포넌트 프로토타입을 개발하여 2월 기
술워크숍에서 계절기후정보 Hindcast를 활용한 병해충 위험도 
결과 발표

  3) 기타 – BAWP 프로젝트 업무협의, 계절기후예측정보 상세화 
기술에 대한 논의, 향후 프로젝트 방향성에 대한 논의 등

○ 출장을 통한 기대성과
- CAMDT와 같은 의사결정시스템을 활용한 APCC에서의 독자

적 연구수행이 가능 (2016년 연구수행에 필수적임)
- CAMDT-Disease 프로토타입 개발을 통해 본 연구과제의 기
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반 기술 및 예비 결과 확보 (향후 다양한 병해충모형을 활용
한 CAMDT-Disease 컴포넌트의 개발이 가능)

- APCC 농업분야의 중장기 계획인 작물·토양·병해충 통합농업
모형 개발의 기반 기술 확보

- BAWP 프로젝트에 대한 전반적인 자료 확보
- BAWP 프로젝트 산출물 중 CAMDT의 향후 개발방향에 대한 

의사결정에 참여함으로써, 사용자가 활용가능한 의사결정시스
템을 개발하는데 기여

□ 출장일정

날짜 장소 일정

1/10 부산→뉴욕 이동 및 도착

1/11 IRI, 뉴욕
• IRI 관계자와 업무협의
• Understanding CAMDT I
-System code interpretation (SCF to downscaling)

1/12 IRI, 뉴욕
• Understanding CAMDT II
-System code interpretation (Downscaled SCF to 
DSSAT crop model)

1/13 IRI, 뉴욕

• Understanding CAMDT III
-System code interpretation (Inputting various 
management options to DSSAT)
• SCF Downscaling in the CAMDT
-Understanding various downscaling skills

1/14 IRI, 뉴욕 • Development of CAMDT-Disease I
-Coding the CAMDT-Disease component using Python

1/15 IRI, 뉴욕 • Development of CAMDT-Disease II
-Coding the CAMDT-Disease component using Python

1/16 IRI, 뉴욕 • CAMDT-Disease simulation
• Final discussion and Wrap-up

1/17-18 뉴욕→부산 이동 및 도착
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□ 출장결과
○ CAMDT에 대한 기술적 정보 및 잠재적 활용가능성 이해

- 필리핀을 대상으로 하는 BAWP 프로젝트의 최종산출물 중 하나인 
CAMDT(Climate-Agriculture Modeling Decision Tools)는 
계절기후예측정보를 상세화 한 후 다양한 시나리오의 작물관
리방법을 바탕으로 CERES-Rice 작물모형을 구동하여 예상되
는 잠재적 생산수량 정보를 바탕으로 사용자들의 재배의사결
정을 지원하는 의사결정도구임

- 본 출장을 통해 CAMDT에 적용된 전문기술(계절기후정보, 상세
화, 작물모형, 운영 프로그램언어 등)에 대한 광범위한 교육과 
분석을 통해 향후 새로운 작물이나 병해충 모형, 상세화기법을 
활용한 APCC 독자적 연구수행 기반을 다짐

- 결과물: 현재 CAMDT 코드에 대한 자세한 설명 및 유저 가이드 
작성 완료 (첨부1: CAMDT_user_guide_0116_2016.docx)

○ CAMDT-Disease 컴포넌트 프로토타입 개발
- CAMDT-Disease 컴포넌트는 기존 CAMDT의 개념에 병해충 계

절전망 및 병해충 피해로 인한 생산량 손실 정보를 더함으로써 보
다 현실적이고 종합적인 의사결정을 지원하는 추가적인 도구임

- 본 출장을 통해 기존 CAMDT 플랫폼에 병해충 모형인 EPIRICE 
모형을 탑재하여, 주어진 계절예측정보로부터 상세화, EPIRICE 
모형 구동, 병해충 위험도 결과의 표출로 이어지는 시스템 구축

- 본 시스템을 활용하여 2016년 2월 필리핀 현지에서 열리는 기술
워크숍에서 CAMDT-Disease 컴포넌트의 프로토타입을 소개하
고 과거 계절예측정보를 활용한 병해충 위험도 정보를 발표할 
예정임

- 향후 CAMDT-Disease 프로토타입을 기반으로 추가적인 병해충 
모형 및 상세화 기법의 탑재, 방제와 같은 의사결정 옵션의 강
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화, 작물생육모형과의 통합을 통한 생산량 손실량 예측 등 추가
적인 연구를 수행할 예정임 

- 결과물: 파이썬과 R 코드로 이루어진 CAMDT-Disease 컴포넌
트 코드 (첨부2: CAMDT_EPICRICE_0115.py)

○ BAWP 프로젝트 업무협의
- 2016년 2월 예정인 BAWP 프로젝트의 기술워크숍(Technical 

Workshop) 기획
(1) 워크숍 프로그램 확정 

(2) 워크숍 첫째날 오전 시간대에 오프닝 이후 APCC에 대한 
간단한 소개를 하고, 오후 시간대에 병해충모형에 대한 발표 진
행 예정

 (3) 초청한 병해충 전문가(Dr.Raymundo@UPLB, Dr.Trinidad 
@DA RFO5)에게 20-30분 정도 발표시간을 할애하여  병해충 
모형 및 현지 발생상황을 설명할 수 있도록 할 것임

Time 2/17 (W) 2/18 (TH) 2/19 (F)

8-9am -Registration Practical exercise by
groups on CPT, CC
scenario
methodology
CAMDT and WEAP
(I)

Each group prepare
presentation of their
exercise,
highlighting how
they interact with
other tools (when
applicable),
concluding with a
wishlist of how the
KP present the
results in operational
mode

9-10am -Opening
-BAWP program
updates
-Introduction about
APCC

10-11am

11am-
12pm

-Break
-Overview of
workshop (Amor)

12–1pm lunch lunch lunch

1-2pm - Introduction of
Disease Model (1.5
hrs)

- Overview/review
of CPT, CC
scenarios, CAMDT,
WEAP, KP (0.5
hr/tool)

Practical exercise by
groups on CPT, CC
scenario
methodology,
CAMDT and WEAP
(II)

-Each group
present their
presentation to all
-All discuss the
tools and their
KP/Maprooms
representation to
refine wishlists

2-3pm
3-4pm
4-5pm
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- 계절기후예측정보의 상세화 기법에 관한 논의: 현재 CAMDT에
서 사용하는 상세화 기법은 2가지 종류를 사용하고 있음, 병해
충 모형에 적합한 상세화 기법을 활용하기 위해 APCC에서 개
발한 Weather generator를 이용한 상세화 기법과 기존 2개 
방법과 성능평가를 통해 활용가능한 상세화 기법을 선정해야 
할 필요가 있음, IRI 담당자와 함께 관련된 공동 연구를 수행하
여 결과를 논문화 하기로 함

- 향후 프로젝트의 방향성에 대한 논의: 현재 IRI에서는 BAWP 
프로젝트의 프로젝트 책임자로 한은진박사가 담당하고 있음, 
따라서 본 연구결과의 활용성을 강화하기 위해 APCC 연구자가 
한은진박사와 면밀한 협력관계를 통해 적어도 CAMDT에 관해
서는 향후 2년여간의 방향성을 설정할 필요가 있음을 논의함. 
보다 구체적인 내용은 2월 기술워크숍에서 논의하기로 함

□ 후속조치계획
○ CAMDT-Disease

- CAMDT-Disease 컴포넌트의 기술적 완성도를 높이고, 결합된 
EPIRICE모형을 적절하게 보완하여 프로토타입 베타버전 완성 
-> 2월 Tech. Workshop에서 소개

- IRI 계절기후예측정보에 대한 과거 hindcast자료를 확보하여 
필리핀 비콜지역에 대한 주요 병해충 계절전망 생산하여 관측
값과 비교를 통한 계절전망 활용성 평가

- APCC의 Weather generator를 이용한 상세화기술을 기존 IRI
의 상세화기술과 비교하여 병해충 모형을 이용한 성능 비교

- APCC 계절기후예측정보에 대한 hindcast자료를 사용하여 IRI 
계절기후예측정보와의 기후 예측성 비교 및 병해충 계절전망 
예측성 비교
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○ 2월 기술워크숍
- 기술워크숍 계획안 확정하여 예산집행 결재 완료 (늦어도 2월

초까지)
- 병해충 관련 외부인사 초청 및 발표 내용 조율, APCC를 포함 

전체 발표 계획 안 완료, 발표자료 준비 (2월 첫째주까지)
- IRI와 필리핀 BAWP 팀과 협력하여 워크숍 venue 및 프로그램 

확정 -> 기술워크숍 개최 (2월17-19일)



 

User-guide for CAMDT Python code 
 

 -Prepared by Eunjin Han1 at IRI, Columbia University –  
 (Jan, 2016)  

*What is Python? 
• Python is a programming language which is ….. 
 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 
• A unique ID, or location in the computer’s memory 
• A set of properties (or attributes) that describe the object 
• A set of methods, or things that the object can do 

 

*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) 
  ◦ 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 I recommend to install the free Anaconda SciPy 

environment.  

http://continuum.io/downloads  

I 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 pmw2 widget. You can 

have information about download and installalation here...  

                                                           
1
 Contact info: eunjin@iri.columbia.edu 

2
 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 I 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 (as root)”, I 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 

 
 

2. Calling main program/module 

 

Import required modules 

Define a class called CAMDT 

Initializing an instance 

1) __name__ 

2)  “root” toplevel 

3)  Change default fonts 

4)  Add a title on the main window 

5)  Add a logo image 

6) Call “CAMDT” class  

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

window 

8) Call mainloop to process events 

The constructor initializes Pmw 



1) A module’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 using the __name__ attribute of the module.  

Every Python module has it's __name__ defined and if this is '__main__', it implies that the 
module 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. 

 
 
4)  Add a title on the main window 

 
 
5)  Add a logo image 

 
 
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 

 
 
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 notifications (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 

 
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=YES 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. 

Use Pmw NoteBook widget which implements the 

popular property sheet motif. Methods allow a 

number of pages or panes to be created 

Declare global variables to take user’s 

input and write them into a param.txt 

file 

1) Packer 

Add a page to the notebook using “add” method 

2) Add a ScrolledFrame 



(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). 

 

 
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 and tuples- are unique data types in Python. Lists and tuples have a lot in 
common. The major difference is that the elements of 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],[ ‘a’, ‘b’, ‘c’]]    #List of lists 
Lst=[(1, ‘a’),(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 

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

specific title (‘Simulation mode”) and font. 

2) Tkinter variables 

3) List of tuples 

4) For loop to 

create multiple 

Radiobuttons 

3) List of tuples 



and Forecast Radiobutton respectively.  
 
4) For loop to create multiple Radiobuttons 

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)] 

For each Radiobutton, IntVar is assigned. 
 

 
1) Create a second group for “simulation horizon” 

 

Group 1 

Group 2 

Group 3 

1) Create a second group for “simulation horizon” 

2) Create a frame for start year and month 

3) EntryField 

4) ComboBox 



 
2) Create a frame for start year and month 

 
 
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). 

 
        startyear2 = Pmw.EntryField(fm_gp21, labelpos = 'w', 
            label_text = 'Start Year(4digit):', 
            validate = {'validator': 'numeric', 'min' : 1950, 'max' : 2020, 'minstrict' : 0}) 
 - 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). 

 
        mth_list = ("1","2","3","4","5","6","7","8","9","10","11","12","-99") 
        startmonth2 = Pmw.ComboBox(fm_gp21, label_text='Start Month:', labelpos='wn', 
                        listbox_width=15, dropdown=1, 

Frame 1 Frame 2 



                        selectioncommand = self.saveMonth21, 
                        scrolledlist_items=mth_list, 
                        entryfield_entry_state=DISABLED) 
- 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  

 
- 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 

 

 
1) Label 

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

 

 
 
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). 
 

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

1) Label 

2) buttonBox 

Label 

ButtonBox 



- 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”. 

 
=> The function, “validate_in” check all user’s inputs including starting year, month, ending year and 
month etc. and then generates an error message if the input does not make sense (e.g., starting year 
is greater than ending year). 

 
2-2) Second Page 

 
1) Frame 

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

 

Add the second page to set up temporal 

downscaling method  

Add a ScrolledFrame  

1) Frame  

Add a Radiobutton to select  downscaling 

method (either FResampler or Stochastic Disag.) 

2) Button  



 
 
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”. 

Frame 1 

Frame 2 

Group21 

Group22 Group23 

Group24 

Group25

 

 Group21 

 Group21 

 Group21 

Group26

 

 Group21 

 Group21 

 Group21 

Button 



 
(a) 

 

(b) 

 
(c) 

 
 

If FResampler is 

chosen, activate 

a new dialog  (a) 

If Stochastic 

Disag. is chosen, 

activate a new 

dialog  (b) 

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)). 



 
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). 

 
 

Add “EntryField”s on 

the new dialog  (a) to 

get more details on 

the FResampler 

Add “EntryField” and 

Checkbutton on the 

new dialog  (b) to get 

more details on the 

Stochastic Disag. 

 

2) Checkbutton  

Checkbutton -> User can select one or multiple items 

1) Dialog 



 
 
1) Button for seasonal forecast input sources 

 

Add Radiobuttons to select options for how 

to get seasonal forecast (either CPT output 

file or user-specified) 

Add Button to get more details about the 

selected seasonal forecast input.  

1) Clicking this button will generate new pop-

up windows. 

If ‘from CPT” is 

chosen, activate 

a new dialog  (a) 

If ‘User-

specified” is 

chosen, activate 

a new dialog  (b) 

1-a) CPTDialog 

1-b)  UserDialog 



(a) 

 

(b) 

 

 
1-a) CPTDialog 

 
 

 
*askopenfilename 

tkFileDialog 
If you want to open or save a file or to choose a directory using a filedialog you dont need to 

If user click the button “Click to find CPT 

output file”, it will activate “getCPTfile” 

function to open a pop-up window to 

search for a target file. 

* Use “askopenfilename” to get a file 

name to open. Initial searching directory 

is set as “C:\\”  

In order to use this, tkFileDialog module 

should be imported.  



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

 

 
*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. 

 
1-b)  UserDialog 

CPTDialog 

GetCPTfile function  

-> askopenfilename 



 
 
 
2-3) Third Page to set up DSSAT inputs 

 
 
**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.  

Add a new page to set up DSSAT inputs 

Add a ScrolledFrame  

Frame  

Add Radiobuttons to select irrigation options 

Add Radiobuttons to select planting method 



 
 
  

Frame 1 

Group31 

Group32

 
 Group31 

Group33

 
 Group31 

Frame 2 

Frame 3 

Frame 4 



2-5) Fifth Page to set up What-If scenarios 

 
 

 

Add a new page to set up what-if scenarios 

Add a ScrolledFrame  

Frame 51 

Frame 52 

Group51 

Group53

 
 Group51 

Group52

 
 Group51 

Frame 53 Frame 54 Frame 55 



 
 
(a) RunCAMDT 

 
 

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) 

List of output file names which will 

be moved to a new directory  

If user click the button “I. 

Run CAMDT”, it will run 

“RunCAMDT” function (see 

(a) below).  

 

If the label 54 in Frame 55 is NOT 

same as “Not added” (which means 

a scenario name and param*.txt  is 

created successfully), then change 

working dir to the specified one.  

 

1) Run executable (CAMDT_exe.exe) 

with an argument 

 

Output files (specified in the 

“entries” list above) after running 

DSSAT will be moved to a newly 

created folder for the specific 

scenario.  

*Note: “print” statements are only 

for debugging purpose (i.e. not 

related to any modeling processes 

at all) 

 

Run “Yield_Analysis” 

function (see (b) below).  

 

Run “WSI_Analysis” 

 Run “Risk_Analysis”  

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. ) 

 

 
 

 
  



(b) Run “Yield_Analysis” 

 
 

1) Numpy 

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

Get contents of 

labels in Frame 

55  

Count number of 

scenarios (by 

counting non-“Not 

added” labels). Full 

path of each output 

file (YIELD.txt) is 

added to a list 

“fname”. 

1) Use “loadtxt” 

from NumPy to 

read “YIELD.txt”  

Concatenate matrics read 

from loadtxt using “vstack” 

(Stack arrays in sequence 

vertically (row wise).) 

Last value of the 

output is from the 

observed weather 

data (in this case, 

hindcast mode) 

2) Create a line plot using “obs” 

data (‘go-‘ is properties of the 

plot-> ‘g’ means green color and 

‘o’ means marker etc. 

Create a boxplot using data 

saved in “yield_data”. 

Show mean and meanline 



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” 
output 

                        
            After loading using “loadtxt” 

 

 
 
→ Original data from YIELD.txt is loaded as one long row as shown above. Therefore, 
the loaded data are vertically stacked (np.vstack) to create a matrix which will be an 
input to create multiple boxplots. 

 
*Example output (three scenarios with different planting dates) 

 
 
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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