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Preparation

* Copy D:\1Kim\APCC_TP_SDM _Aug2016 into
C:\.

Temp
4 BC C|A3 E2HD|E (2) Temp Program Files (xB6)
23 A3 () Eg 023 (D) Program Files (x86) Program Files
._M., S— e [— Program Files PerfLogs
200GE = 233GB ME 7 631GB = 397GE M2 s PE'I—'LDQS
O[S A O[C[oT A ) Lozt $ Logs b
i inetpu
3 & tpub
h@ PR E=SREE :;CPCU_TP_SDM_DEEED‘E ""‘PCC—TP—SDM—DEEEE':5
UFD-T7 384D (G7) 3 Open C drive APCC TP SDM Aug=0To |
W’ 20.4GE = 302GB AFE It |
4. Paste the
copied folder
1. Open APCC_TP_SDM_Aug2016 into C drive!
the D drive! Display and system language depend

> Coov folder! on your computer system
. Copy folder!

APEC CLIMATE CENTER




Preparation

* Copy your observation data into
C:\APCC_TP_SDM_Aug2016\WGenerator

* At D:\ODbase\OBS,
prcp_table, tmax_table, tmin_table.

Copy
Temp Into WGenerator!
Frogram Files (x86)
Frogram Files
FerfLogs Dc-cumm l
Logs WGenerator L] prcp_table
inetpub =
APCC TP SO Dec2015 @ tmax _table
APCC_TP_SDM_Aug2016 L] tmin_table

D:\ODbase\OBS




Preparation

« APCC_TP_SDM_Aug2016/WGenerator

i R-3.2.2-win
{& RStudio-0.99.489
. Install
. Korea Data
Py (BH Quick_R_Start
- (BE| Weather Generator
. R-script
. SimData

@ orcp_table | 7| WG_Analysis
| 7] WG_Analysis_synData

=
(all small letters) 4 tmax_table %) WG_Evaluation
@ tmin_table || WG_Evaluation_Functions

p re p—ta b I € | 2| WG_Functions
tmax_table 3] WG_Simulaticn

tmin_table

Check the file name




Preparation

* Check your data files! All capital letters!  Site names check!
. . A B C D £ £ G H I

— Data file format is CSV. 1 |YEAR MONTH DAY Andong Bongwhoa Tawbaekk | |
2| 1988 1 1 0 0 0
— First line shows names:  |3fw 1 2| o o 0

41 1938 1 3 0 0 0 | |
YEAR, MONTH, DAY, sl 1 o4 1 o w
. 6] 1988 1 5 0 0 0
rests are site names. 7| 1988 I 0 0
6] 1988 1 7 0 0 0
o 9] 1988 1 8 0.2 0.8 16
Check spelling and w1 osf 0 0 o
. 11} 1988 1 10 0 0 0
capital/small letters pfws 1wl oo 0
13) 1988 1 12 0 0 0
14) 1986 1 13 0 0 0
Of the namES! 15) 1988 1 14 0.2 0 0

Data have to be sorted Display depends on your data.
in date (YEAR,MONTH,DAY)!!
No missing in YEAR, MONTH,DAY!!




Preparation

e |Install R

— Open Install folder
— Double click R-3.2.2-win (Start to install)

|ﬁ! R-3.2.2-win

(@ RStudio-0.99 489

Install

korea Data
BRT
R-script
simData
(EL] Example_Data
(=] prep_table
(EL] tmax_table
(=] tmin_table




Preparation

e |Install R

— Select your language.

Click here!
Drop down menu
| appears.

Choose language!
Now, the window displays Korean.
The display language depends on your
computer system!




Preparation

Install R
— Click Next button repeatedly by completlng

= 2z

DJStup R for Windows 3

Welcome to the R for Windows
3.2.2 Setup Wizard
This will install R. for Windows 3.2, 2 on your computer,

Itis recommended that you dose all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup,

Click for Next!

[ Mext = ]l Cancel |




Preparation

* |nstall R Studio

— Go to Install folder

— Double-click
Rstudio-0.99.489

iS R-3.2.2-win

Install

(& RStudio-0.99 489

Korea Data

{5 RStudic & = )

Click for Next!

Ces Jlc 32 )

FET

R-script

simData
L] Example_Data
L prcp_table
L tmax_table
EL] tmin_table

Now, the window displays
Korean.

The display language depends
oh your computer system!




Preparation

 Make icon on wallpaper

Click!

‘Computer’. ' Eealtek . bin CE| rpDEt.b;ack
Go to Cdrive ' _ 'R ®] rsession
Reference Assemplic | resources __[m rsinverse
G / RStudio ) WWW € rstudio
e W T | e | ) s
Duseire R I | Right.click the con and
| Program Files (x86) Windows NT ! : TR make shortcut into
A TEmn | Windows Photo Viewer || SOURCE wallpaper!
+ Windows | Windows Portable Devices & Uninstall
| AL | Windows Sidebar L VERSION g
e

RSTUdIO

* Displays depend on your computer system

APEC CLIMATE CENTER




Preparation

e Start R Studio by following a way:

— Double-clicking in wallpaper |
Then, R Studio starts!

— If the icon not appear, then
Start > Search > Searching RStudio > Click!
(See the next page for illustration!)



Preparation

e Start R Studio EERETS

€3 rstudic
=AM (5)

£k | rstudio

shiny.min

4 | ion.rangeSlider.skinShiny
€ Debugging

| ANNOUMNCE-0.10.0

oh (2)
(& RStudio-0.99.489
(@ RStudio-0.99 484

P? Microsoft PowerPoint 2010

R Rx64 3.1.2 »

/L Adobe Reader XI

,
E Microsoft Excel 2010 »

X 2 =8

% APCC Messenger
2 E2m

2. Type RStudio in Search blank O T B 27|

ZZ J28 O QIO HAX
||——€—= =L =55

5 v
i~ -..
MATE CENTER %’iﬁ
wnRe

3 e » Tyl



Preparation

e Start Rstudio! (Display can be slightly different.)

Console -/ (m!] Environment = History -]

% |5l | _4*Import Dataset~ ;:I [E] List =

R version 3.1.2 (2014-10-31) -- "Pumpkin Helmet"
Copyright (C) 2014 The R Foundation for Statistical Computing
Platform: x86_64-w64-mingw32/x64 (64-bit)

"} Global Environment =

R is free software and comes with ABSOLUTELY NO WARRANTY. Environment is empty
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()’ for distribution details.

R is a collaborative project with many contributors.
Type 'contributors()" for more information and
"citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, "help()' for on-Tine help, or

"help.start()' for an HTML browser interface to help. Files Plots Packages Help Viewer -]
Type 'q()' to quit R. g
- -

APEC CLIMATE CENTER




Preparation
* Open R-code file Quick_R_Start
— File menu > Open File

— Selecting the file in
C:\APCC_TP_SDM_Aug2016\WGenerator
\R-script\

Next page, the illustration is presented.



 Open Quick_R_Start

3. Find Quick_R_Start by double click.

(Searching start C:\)

Temp
Program Files (x86)

Preparation

2. Click Open File...

Program Files
PerfLogs

) Documentation

, WGenerator |

Logs
inetpub
APCC TP SDM Dec2015

APCC_TP_SDM_Aug201e

=

1. Click File

'EE@ -

File || Edit Code View Plots Session Build Debug Tools Help
—
Mew File »
MNew Project...
i 1 R)
Open File... Ctrl+0 G_Simulation R Ly
Reopen with Enceding... i
Recent Files r
Open Project...
Open Project in New Window...  Dec2015/" )
Recent Projects »
Save Ctrl+5 i
Save As...
' Install ncoding... .
) s Quick_R_Start
, ROrea LA ;
|3 WG_Analysis
— pebook- WG_Analysis_synData
. R-script — - ysls_sy
\ CimData |:> | 3| WG_Evaluation
(=] Example_Data | 7| WG_Evaluation_Functions
= .
£ prep_table 8 |3| WG_Functions
£5) tmax_table : :
= o = |3 WG_Simulation
(EL] tmin_table

APEC CLIMATE CENTER




Preparation

* R studio has several windows

(Y sicas]

File Edit Code Wiew Plots Session Build Debug Tools Help

Q|- =~ - R Project: (None) =
13 ] Quick_R_Start.R = Environment = History =
[T Source on Save h). / - = ~= Run el _**Source =~ [+ (=] _* Import Dataset ~ j( = List =
1 i . = "} Global Envirecnment =
2 # Begin of Quick R Start [
3
4 # set the working directory - o
5 setwd( "C:/APCC_TP_SDM_Dec2015/" ) Environment is empt,
[¥]
7
8 # Reading data
9 prcp.table <=- read.csv( "prcp_table.csv" )
10 tmax.table <- read.csv( "tmax_table.csv" )
11 tmin.table =- read.csv( "tmin_table.csv" )
12
13 # Glancing data
14 head( prcp. table ) Files Plots Packages Help Viewer |
15 hoand?f +masw #abhla b =2 .
s 4| 1 3 25| Export =
1:1 (Top Level) = R Script =
Console -/ = |
R version 3.1.2 (2014-10-31) -- "Pumpkin Helmet" o

Copyright (C) 2014 The R Foundation for sStatistical Computing
Platform: x86_64-w6e4-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "license()' or "licence()' for distribution details.

m

R is a collaborative project with many contributors.
Type 'contributors()' for more information and
"citation()"' on how to cite R or R packages in publications.

Type "demo()' for some demos, "help()' for on-Tine help, or
"help.start() " for an HTML browser interface to help.
Type "q()' to quit R.

=

APEC CLIMATE CENTER




Preparation

* R-script window

[ [lsourceonsae & /' 1§ “#Rn 5% _Fsource -

# Begin

m

setwd( "C:/APCC_TP_SDM_Dec2015/" )

prcp.table <- read.csv( "prcp_table.csv” )
tmax.table <- read.csv( "tmax_table.csy" ) R = - ==

File Edit Code View Plots Session Build Debug Teols Help

LD SO T S W e Ll e

: n : n Ql-| & - = R Project: (None) ~
tmin.table <- read.csv( "tmin_table.csv" ) SR
——TTTTT m— i History ==
[ Source on Save Q - ~%Run o8 | _#Source ~ fc B _#*Import Dataset~ 3" (&) List =
; o or . ILI ") Global Environment -
# Begin of Quick R Start |
10 head( prcp.table ) R
4 # set the working directory Environment is empt
5 twd( "C: /APCC_TP_SDM_Dec2015/" ) crmentE e
11 head( tmax.table ) 3 == =
. 7
8 # Reading data
12 head( tm-l n L] ta'b-| e ) ] ;rcp. table <- read.csv( "prcp_table.csv" )
10 tmax.table <- read.csv( "tmax_table.csv” )
13 11 tmin.table <- read.csv( "tmin_table.csv" )
12
13 # Glancing data - -
61 | (Top Level) : 14 head( prcp.table ) - =l o | el el =
a2 4 (0 ] » & Export~
1:1 (Top Level) = R Script +
Console -/ p—r—
R version 3.1.2 (2014-10-31) -- "Pumpkin Helmet" ol

Copyright (c) 2014 The R Foundation for sStatistical Computing
Platform: x86_64-wbd4-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()’ or 'Ticence()’ for distribution details.

I

R is a collaborative project with many contributors.
Type ‘contributors()’ for more information and
"citation()' on how to cite R or R packages in publications.

Type ‘demo()' for some demos, "help()' for on-line help, or
"help.start()"' for an HTML browser interface to help.
Type 'gq()' to quit R.

>




Preparation

e Console

Console ~/ =[]

R version 3.1.2 (2014-10-31) -- "Pumpkin Helmet"
Copyright (C) 2014 The R Foundation for Statistical Computing
Platform: x86_64-wbd-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'Ticense()' or "licence()' for distribution details.

R is a collaborative project with many contributors.

Type 'contributors()' for more information and (3 Rstudio| £
'C'itat'ion() ' on hOW to C'ite R or R packages -in pUb"'I File Edit Code WView Plots Session Build Debug Tocls Help
Ql-| =~ G K Project: (None) ~
. @9 Quic art. = Envi Hi =]
Type 'demo()' for some demos, 'help()' for on-line H ©°¢ KK*;‘ — Wi - =
. SourceonSave | 4, - ~#Run | =% o Source ~ # [ | [ ImportDataset~ | & | List~
'help.start()' for an HTML browser interface to helyg 1] i i s e
Type |q() [ to qU'lt R. % # Begin of Quick R Start [
4 # set the working directory B
5 setwd( "C:/APCC_TP_SDM_Dec2015/" ) - -
6
> 7
8 # Reading data
9 prcp.table <- read.csv( "prcp_table.csv" )
10 +tmax.table <- read.csv( "tmax_table.csv" )
11 tmin.table <- read.csv( "tmin_table.csv" )
12
13 # Glancing data
14 head( prcp.table ) Files Plots Packages Help Viewer =1}
15 l:rl-ﬁrllt Ao fﬁh?,r A | : Sz = Exq
Py port -
1:1 (Top Level) = R Script =
Console -/ =
R version 3.1.2 (2014-10-31) -- "Pumpkin Helmet" ol

Copyright (c) 2014 The R Foundation for sStatistical Computing
Platform: x86_64-wbd4-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()’ or 'Ticence()’ for distribution details.

I

R is a collaborative project with many contributors.
Type ‘contributors()’ for more information and
‘citation(Q" on how to cite R or R packages in publications.

Type ‘demo()' for some demos, "help()' for on-line help, or
"help.start()"' for an HTML browser interface to help.
Type 'q()' to quit R.




Contents

* Variables and Operations

APEC CLIMATE CENTER 85
1000



Variables and Operation

* Creating variable and vector

| Source on Save L S~ “#Run | ®% | _“Source -
lx -1
y <- c¢(1,2,3)
Z <- double(3.

(op Level R Scrpt
 Variable X’ is created with value 1.
 Variable ‘y’ is a vector with initial values.
 Variable Z’ is a vector with length 3 and default
value 0.

e Other characters and digits can be used for
variable name. e.g., ‘x1’, z2’, ‘ab1’, etc.



Variables and Operation

e How to run the code 2. Click!

—

13
16
17
19

21

18 ~

Source on Save Q /-

neaqal, tTmax.taple )
head( tmin.table )

B e o e e

s 1. Make block (blue colored) by Dragging!

20 =
x <- 1

@ Y Source =

22| y <- ¢(1,2,3)

23| z <- double(3)

24 |

25 # A =

26 y[2] Console

gg 1‘?’2“ 4 x <- 1

29 1Yy <- C<1!2!3)
30 4 z <- double(3)
31 # B{

The code is automatically copied into Console
and run!




Variables and Operation

* Checking variables

Console

= X <— 1

v <— c(1,2,3)
<— double(3)

[11 0 0 0
> |

* Type “x” on Console directly and push ‘Enter’!
You can check the value of variable ‘X’
* The others can be checked in the same way!



Variables and Operation

* You can check by seeing Environment window.

Environment  History

? [ | PImportDataset  § List~
Global Environment =

values
X 1
y hum [1:

Debug Tools Help

Environment  History
FRun | o9 Source - g  Import Dataset ~ o List= |

& Global Environment =

or
lec2015/" )

"prcp_table.csv
“tmax_table.csv
“tmin_table.csv

13 # Glancing data
14 head( prcp.table ) Files  Plots Packages Help Viewer

15 ypdcimaieoni ; e
1:1 (Top Level) R Script

Console

R version 3.1.2 (2014-10-31) -- "Pumpkin Helmet" o

Copyright (c) 2014 The R Foundation for sStatistical Computing
Platform: x86_64-wbd4-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()’ or 'Ticence()’ for distribution details.

I

R is a collaborative project with many contributors.
Type ‘contributors()’ for more information and
‘citation(Q" on how to cite R or R packages in publications.

Type ‘demo()' for some demos, "help()' for on-line help, or
"help.start()"' for an HTML browser interface to help.
Type 'q()' to quit R.

>




Variables and Operation

e # Comment

Source on Save Q i #Run | 9% |  Source ~
L2 neaqal, Tmax.tTaple )

16 head( tmin.table )

17

18  #-mmmmm o
19

20 | # Making variables

21 ==t

22 y <- ¢(1,2,3)
23 z <- double(3)
24
25 | # Accessing vector component and checking vector Tength
26 ~yt2]

27 length(y)

28 vy[2] <- 4

29
30
31 J# Basic Operations -

* The sentences with # head and green color are
comments which describes the code.
* They are not run when copied into Console.




Variables and Operation

* Operation
| O SourceonSave | & A= | ; “#Run | % _Source ~
| y[2]
Tength(y)
y[2] <- 4
(Top Level) R Script

* Accessing the second entry of ‘y’.
* Length of vector ‘y’.
 Changing the value of y[2] to 4.



Variables and Operation

Operation 2. Click!

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

20:1

M = X S

#
yl
le
y[
|
#
X
Y

.
4

SourceonSave @ & S - @*’* Source ~

Making variables
<=1

<- ¢(1,2,3)

<- double(3)

1. Make block (blue colored) by
Accessing vector component and checking vector length

2]

ngth(y)

2] <- 4

Basic Operations
<=1
<= 2
3

(Untitled) R Script

Remind: The sentences with # head and green color
are comments which describes the code.
They are not run even though copied into Console.

Dragging!

APEC CLIMATE CENT




Variables and Operation

* Operation

Console

= X <— 1

=y <— c(1,2,3)
= 7 =<— double(3)
= X

1] 1

=Y

(11 1(2 )3
= Z (:>

(11 00 0

= y[2]

[1] 2

> length(y)
[11._3

}ly[E] < 4 |

Value changing!




Variables and Operation

* Operation

| Source on Save L L~ ~=* Run % | | _*Source -

1
2

-
% -

HxoH oK R
|
R

(Top Level) R Script

 Two variables x” and ‘y’ with initial values
* Addition (+), Multiplication (*), Subtraction (-),
Division (/)




Variables and Operation

* Operation

Console

= X <- 1
>y <- 2
=

[
<

([ o I S Y
- <

=t

[
i A
|
et

R e B e U e BT e BT
[
[ R
W




Variables and Operation

* Operation

| Source on Save g S| ~=* Run b | _**Source

X <- c(1,2,3)
vy <- c(4,5,6)

HoX X X

(Top Level) R Script

 Two vectors X’ and ‘y’.
 Operations are same, but every operation is
made component-wisely!




Variables and Operation

* Operation

Console

= X =- c(1,2,3)
=y <- c(4,5,6)
-

[

%o 4

g
Lo

1] 4 10 1s

Y
-3 -3

=t

Lad

R SN
P

=t

.25 0.40 0.50

R e B e U e BT e BT

Note: operations are applied to every component,
separately.



Variables and Operation

* Practice:

— Create variables ‘@’, ‘b’ and vectors ‘Z/, ‘w’ with
length 5 and initial values you want.

— Access components of vectors ‘Z’ and ‘w’.

— Operate the variables. For instance, z + w.
Check the operation results.




Variables and Operation

e Character variable and vector

[ -4

| Source on Save QK /i “#Run | 2% | _**Source -

- "WET"
< - HDR\(H
- c( "PRCP" , "TMAX" , "TMIN" )

(Top Level) R Script

Variable ‘X’ is created with “WET” as initial.
Variable ‘y’ is created with “DRY” as initial.
Variable ‘Z’ is a vector of length 3 with the

initial characters.




Variables and Operation

e Character variable and vector

Source on Save L L i “#Run | ®% _FSource ~

z[2]

Tength(z)

c(

o

X, Y

(Top Level) R Script

— Accessing the second entry of vector ‘7.
— Length of vector ‘7.
— Connecting two character variables x” and ‘y’.




Variables and Operation

e Character variable and vector

Consale (L APCC T
X <- "WET"
y <- "DRY"
7 == CC PRCP" , ["TMAX" |, "TMIN" )

= length(z)
[1] 3

>c( x , v )
_[1] IIWET" IIDR_Y"
=

Note: “c(x,y)” connecting two variables ‘x’ and ‘y’ into a vector
of length 2.




Variables and Operation

* Practice:

— Create character variables x’, ‘y’ and vectors ‘Z/, 'w’
with length 3 and initial characters you want.

— Access components of character vectors,
— Connecting

e x"and Y/,

e ‘77 and ‘W,

e ‘X" and ‘Z’.




Variables and Operation

* Creating matrix and access

| Source on Save KX 2~ i

M <- matrix( data = ¢(1,2,3,4,5,6)

(Top Level)

nrow = 3

“* Run

ncol

o

2

U Source T

l\'.
|
-~

R Script

— ‘M’ is a matrix of 3 X 2 with initial values.




Variables and Operation

* Creating matrix and access (cont.)

| Source on Save L 2| i “#Run | 2% | _**Source -

M[1,2]
M[3,1]

(Top Level) R Script

— Accessing the entry of matrix ‘M’
* The entry of the first row and second column.
* The entry of the third row and first column.



Variables and Operation

* Creating matrix and access (cont.)

Console

= M <- matrix( data = c(1,2,3,4,5,6) , nrow = 3 , ncol = 2 )
-

= M

[,1] [@
[1,] 1
[2,] 2

[3,] 3 )
>

= M ]
fo
= M1 ]

[1] 3
=




Variables and Operation

* Creating matrix with column names

| Source on Save Q S~ i “#Run | % _FSource -
M.with.colName <- matrix( data = c(1,2,3,4,5,6) , nrow = 3 , ncol = 2 ,
dimnames = list( nNULL , c( "Seoul”™ , "Busan" ) )} )
(Top Level) R Script

— ‘M.with.coIName’ is created with column names
“Seoul” and “Busan”.



Variables and Operation

* Accessing matrix with column names

| Source on Save Q /S “#Run | 2% | | “Source ~
M.with.colName[ 1 , "Busan” |
M.with.colName|[ , "Busan" |
(Top Level) R Script

— Accessing the entry of the first row and
“Busan” column.

— Accessing the entries of “Busan” column.



Variables and Operation

* Accessing matrix with column names

Console
> M.with.colName <- matrix( data = c(1,2,3,4,5,6) , nrow = 3 , ncol =
+ dimnames = list( NuULL , c( "Seoul"™ , "Busan" ) ) )
>
> M.with.colName
Seoul Busan

[1,] 1 4
[2,] 2 EN
[3,] 3 6
>
> M.with.colName[ 1 , "Busan" ]
Busan
4
>
> Mowith_colName[ , "Busan" ]
[1] 4 5 6

> |

2

APEC CLIMATE CENT




Variables and Operation

* Practice

— Create a new matrix ‘Mat’ of another size.
Note: ‘data vector length’ = nrow X ncol!

— Access entries of the created matrix ‘Mat’.

— Access entries of “Seoul” column of
‘M.with.colName’.




Contents

* Data Analysis using R



Data Analysis

* Set working directory.

= Source on Save QK S~ i

setwd("C: /APCC_TP_SDM_Au 02016/WGenerator™)

“*# Run

o9

U Source T

FS




Data Analysis

* Read data file Example_Data.csv

| Source on Save QK /i “#Run | 2%

example.data <- read.csv( "Example Data/Example_Data.csv" )

(Top Level)

S Source -

R Script

— Variable example.data is a matrix.

— It has 5 columns whose names are
MONTH, DAY, PRCP, TMAX, TMIN.




Data Analysis

e Variable example.data

| Source on Save b O b

example.data <- read.csv( "Example_Data.csv" )
head(example.data)
nrow(example.data)

ncol (example.data)
colnames (example. data)

(Top Level)

~=* Run B | | #Source -

R Script

* nrow(): the number of rows
* ncol(): the number of columns
 colnames(): the names of columns



Data Analysis

e Variable example.data

Console
> example.data <- read.csv( "Example_Data.csv" )
> head(example. data)

MONTH DAY PRCP TMAX TMIN

1 6 1 0 26.4 15.7
2 6 2 0 27.8 14.8
3 6 3 0 29.0 13.6
4 6 4 0 30.8 15.8
5 6 5 0 31.6 17.4
§) 6 6 0 29.2 18.4
> nrow(example.data)

[1] 61

> ncol(example.data)

[1] 5

> colnames (example. data)
[1] "MONTH" "DAY" "PRCP" "TMAX"™ "TMIN"

> |

APEC CLIMATE CENT




Data Analysis

e Let’s calculate
— Averages of TMAX and TMIN for each month.
— Accumulations of PRCP for each month.

— Averages of TMAX and TMIN for wet/dry days.
 wet day: PRCP > 0.
* dry day : PRCP ==



Data Analysis

* Choosing a part of vector by condition.

| Source on Save L 2| i “#Run | 2% | _**Source -

| x <- c¢(1,1,3,3,4,5)

X
X
X

i
Loy

(Top Level) R Script

* Variable x’ is a vector of length 6.
e ‘x==1":every component is examined
to be equal to 1.

If true, the result is represented as TRUE,
otherwise, FALSE.



Data Analysis

* Choosing a part of vector by condition.

Console

> x <- c(1,1,3,3,4,5)

=

> X ==

[1] TRUE TRUE FALSE FALSE FALSE FALSE
> X ==

[1] FALSE FALSE TRUE TRUE FALSE FALSE
> X ==

[1] FALSE FALSE FALSE FALSE FALSE TRUE
=




Data Analysis

* Choosing a part of vector by condition.

| Source on Save L 7 - “#Run | 2%

|
1 1 &

(Top Level)

S Source T

R Script

— Variable ‘i’ is a vector whose values are TRUE or

FALSE.

— ‘y[i]" is a sub-vector of ‘y’ consisting of
components with TRUE.




Data Analysis

* Choosing a part of vector by condition.

Console

> X <- (1,1, 3.3 4,5)

>y <- c(5,6},7,3]1,4)

>

> 7 «- X == 3

>

> i The 37 and 4% of ‘i’ components are TRUE.
[1] FALSE FALSE |TRUE TRUE|FALSE FALSE

>

> y[i]
[11 7 3 By ‘¥, the 3" and 4t components of ‘y’ are chosen!
>




Data Analysis

* Averaging

| Source on Save y, - : +R bl o So
X <- c(1,1,3,3,4,5)
y <- c(5,6,7,3,1,4)
1 X == 3
mean (y)
mean( y[i] )
(Top Level) R Script

* Function ‘mean’ is used.
* mean(y): averaging all components
 mean(y[i]): averaging the chosen components



Data Analysis

* Averaging

Console C:/APCC_TP_SDM _Dec2015/ = ]
x <- c(1,1,3,3,4,5)
y <- c(5,6,7,3,1,4)

i < X == 3

11156 7 31 4

1] : |
-3 Averaging!

Y
]
Y
1]

Wormah Y W Y Y Y Y

> mean(y)
[1]]4.333333
= mean( y[1] )
[1] 5
s

APEC CLIMATE CENT




Data Analysis

* Exercise
— Choose part of ‘y’ corresponding to x ==
— Average the part.



Data Analysis

* Choosing and averaging column of matrix

[ ] Source on Save K 7~
nrow = 5
i <- M[,"group"] ==

M[i,"value"]

mean( M[i,"value"] )

(Top Level)

“* Run bl 4

M <- matrix( data = ¢(1,1,2,2,2,1,2,3,4,5) ,

, hcol = 2
U

dimnames = Tist( NULL , c( "group” , "value" ) ) )

S Source T

R Script




Data Analysis

* Choosing and averaging column of matrix

Console
> M <- matrix( data = ¢<(1,1,2,2,2,1,2,3,4,5) ,
- nrow = 5 , ncol = 2 ,
- dimnames = 1list( NULL , c( "group"” , "value™ ) ) )
-
> M
group value
[1,] 1 1
[2,] 1 2
[3,] 2 3
[4,] 2 4
[5,] 2 5
>

> i <= M[,"group"] ==
>

> 1
[1] TRUE TRUE FALSE FALSE FALSE

Elgﬂfis;‘fame"l ‘value’ with ‘group’ == 1 are chosen!

> mean( M[i,"value"] )
[1] 1.5
>
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Data Analysis

e Return to example.data

* Calculating averages of TMAX for Jun. and Dec.

[ Source on Save L : ~ % Run B | | " Source -

1 <- example.datal, " "MONTH"] == 6 _
mean( [example.data| 1, "TMAX"]]) TMAX with MONTH == 6 are chosen!

Jj <- example datal "MONTH"] —— 12 )
mean( |example.datalj,"T™MAX"]1|) TMAX with MONTH == 12 are chosen!

(Top Level) R Script




Data Analysis

* Calculating averages of TMAX for Jun. and Dec.

Console

-

> i <- example.datal[,"MONTH"] == 6
> mean( example.data[i,"TMAX"] )
[1] 28.92667

-

> j <- example.data[,"MONTH"] == 12
> mean( example.data[j, " "™™MAX"] )
[1] 5.909677

|




Data Analysis

e Exercise:

— Calculate averages of TMIN for Jun. and Dec.




Data Analysis

* sum()

| Source on Save Q S~ i “#Run | % _FSource -

X <- c(1,2,3)
sumix)

(Top Level) R Script

Console
> x <- c(1,2,3)
> sum(x)
[1] 6
> |
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Data Analysis

* Calculating the accumulation of PRCP

|- [7] Source on Save K S “#Run | 2% | _*sSource =~
i <- example.data[, 'MONTH"]
sum( lexample.datali, "PRCP"]

|
o

PRCP with MONTH == 6 are chosen!

L | ]

j <- example.data[,"MONTH"] == 12
1) PRCP with MONTH == 12 are chosen!

sum( anmpie.data[j,"PRCP”

(Top Level) R Script

Console

> i <- example.data[,"MONTH"] == 6
> sum( example.data[i,"PRCP"] )

[1] 187.2

-

> j <- example.data[,"MONTH"] == 12
> sum( example.data[j,"PRCP"] )

[1] 12

>




* Operator ‘&’

Data Analysis

[ ] Source on Save K S

TRUE & TRUE

TRUE & FALSE
FALSE & TRUE
FALSE & FALSE

(Top Level)

~# Run

S0ource

R Script

Console

> TRUE & TRUE
[1] TRUE

> TRUE & FALSE
[1] FALSE

> FALSE & TRUE
[1] FALSE

> FALSE & FALSE
[1] FALSE

>

EC CLIMATE CENTER §




Data Analysis

e Operator ‘&’

[ ] Source on Save Q S~ i “#Run | % | **Source ~
X <- c(1,2,2,4,5)

Y <= C'i2,2,3,4,1:'

z - c'i“,lljll“,“B“,“C‘!,!‘D‘!,!‘E‘!j

1 < X == 2
i< y=3
]

i & j

z[i & J]

R Script

(Top Level)




Data Analysis

e Operator ‘&’

i <- X
J <- Yy

& ]

e T e T L e e T

L

> z[1 & 7]
[1] "C"

p=

Console C:/APCC_TP_SDM_Dec2015/
X <- c(1,2,2,4,5)
vy <- c(2,2,3,4,1)
z <- c("A","B","C","D","E™)

2
3

FALSE' TRUE ' TRUE FALSE FALSE

3
]
]

1] | FALSE |FALSE | TRUE |[FALSE FALSE
1
]

FALSE |IFaLSE| TRUE |FALSE IFaLsE| Operation is done component-wisely!

The components of ‘2z’ with x == 2 and y == 3 are chosen

-
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Data Analysis

* Average of TMAX for wet day in June.

[] Source on Save K S “#Run | 2% | _*sSource =~

i <- example.datal, "MONTH"] ==
J <- example.datal,"PRCP"] > 0
k <- 1 & j

mean( |example.datalk,"TMAX"]|) TMAX with ‘MIONTH == 6 and PRCP > 0’ are chosen

(Top Level R Script
Console

i <- example.datal,"MONTH"] == 6

j <- example.datal,"PRCP"] > O

k <= 1 & ]

mean( example.datalk,"TMAX"] )
1] 27.33

Yo W oW N Y Y
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Data Analysis

* Exercise: Calculate the others:
— Average of TMAX for dry day in June,
— Average of TMAX for wet day in Dec.,
— Average of TMAX for dry day in Dec.

— The same averages of TMIN.



Data Analysis

mean(): average

sum(): total sum,

sd(): standard deviation,
max(): maximum,

min(): minimum.

Their usages are the same to mean().



Data Analysis

* Exercise: Calculate
— Standard deviation of TMAX in June,
— Standard deviation of TMAX in Dec.,
— Minimum of TMIN in Dec.,
— Maximum of PRCP in June.



Contents

* Reading your Observation Data



Data Reading

* First, set working directory. 2. Click!

4 [ sourceonsave | & A= i @ % | _#Source ~

i

# For the next session!

# Set the working directory 1 Dragglng!
setwd( "C:/APCC_TP_SDM_Aug2016/WGenerator"” )

&

# Reading data

prcp.table <- read.csv( "prcp_table.csv" )
tmax.table <- read.csv( "tmax_table.csv" )
tmin.table <- read.csv( "tmin_table.csv" )

m

# Glancin| Somsole
head( prc|~
head( tma] =~
head({ tmi| ~
> setwd( "C:/APCC_TP_SDM_Aug2016/WGenerator"” )
(Top Level) >

The line is copied into
Console and run!

APEC CLIMATE CENT




Data Reading

 Read data files.

[ ] Source on Save QK S i “#Run | 2% _“#*Source -~

FS

prcp.table <- read.csv( "prcp_table.csv" )
tmax.table <- read.csv( "tmax_table.csv" )

tmin.table <- read.csv( "tmin_table.csv" )

— The files have to be in the working directory!




Data Reading

* Glancing at the data.

F = : oDy b1 3 Criwrrn = |

| ] Cruwen mn Soun
| Console
heal = head( prcp.table )
YEAR MONTH DAY Andong Bongwhoa Tawbaekk Yeongju Mungyeong Uisung Gumi Daegu
heal ; 1988 1 1 0 0.0 0.0 0.0 0 0.0 0.0 0.0
hea| 2 1988 1 2 0.0 0.0 0.0 .0 0.0 0.0
3 1988 1 3 0 0.0 0.0 0.0 0 0.0 0.0 0.0
4 1988 1 4 1 0.3 0.2 0.2 0 0.8 0.7 0.9
(Top| 5 1988 1 5 0 0.0 0.0 0.0 0 0.0 0.0 0.0
6 1988 1 b 0 0.0 0.0 0.0 0 0.0 0.0 0.0
yveongcheon Geochang Sancheong Hapcheon Milyang Jinju
1 0 0.0 0.0 0.0 0.0 0
2 0 0.0 0.0 0.0 0.0 0
3 0 0.0 0.0 0.0 0.0 0
4 1 0.8 2.5 0.8 2.4 1
5 0 0.0 0.0 0.0 0.0 0
6 0 0.0 0.0 0.0 0.0 0
= |

* NOTE: The display depends on your data set.
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The End of Session 1

Welcome any Questions.

Soe s
R
A A

R
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