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Statistical DAS+R a companion of
Data . this book (Wiley, 2008).
~Analysis
- Explained

Emphasis:
e Spatial Data
e Strong Graphical Tools
Applied Environmental Statistics with R e Data from
Geochemistry
o Little Mathematics
e Provided Software:
DAS4+R 1
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DAS -+ R (future package of R) ViERna

e Basis: DAS, (all) functions of R, Tcl/Tk

e Emphasis:
— easy to use (e.g. Rcommander)
— fast reproducibility (with small changes) of the results

— interactive definition of subsets (numerically and graphi-
cally)

— strong interaction between statistical data and spatial
information

— graphical analysis



DAS+R LL

DAS+R(0.0-2) —

File Edit Select Stafistics Worksheet Diagrams Maps Text & Symbol  Advanced Tools Windows Help

Data set; =Mo active dataset= | Edit data set View data set Model: =Mo active model=

Script Window

~l |i=

OutputWindow M
i

P~ 1=

Messages

NOTE: DAS+R Version 0.0-2: Fri Aug B8 8:88:88 2008 J
V] 3
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Open Data File e

DAS+R(0.0-2) =

File | Edit Select Statistics Worksheet Diagrams Maps Text & Symbol  Advanced Tools Windows Help

HEW |set=- | Editdata set J View data set Model:  <No active model= |
Open " TextFile

Save # DAS_Import Data File s
-------------------- R-file (Dump)

script < fram Workspace J
-------------------- from Packages F List Data Sets in Packages :"f

Save Output SPSS Data Set Data Set from an Attached Package | ==
Save Output as Minitab Data Set Submit]

"""""""""" STATA Data Set I
Load Symbol Sets

Save Symbol Sets

Save . Workspace

Save E Workspace as
Frint Setup

Print Freview

Print

Status -
Parameters

T1=data file= ...

-

Exit P | =
Messages

L=



Read DAS/Imp (Preview)
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VIENNA

Read Data From DAS/Imp File: /home/duttTEACHING/2[...]_prak_05/schwind/inew. '— ‘&

Enter name for data set: [KOLASS C2WM
Missing data indicator: !NA—“
Field Separator

White space

Commas 3

Tabs »

Other I Specify: |_
Decimal-Foint Character

Period [] iy

Comma [] -

Preview: /nome/duttTEACHING/2004-05/proj_prak_0S/schwindinew/new/DASplusR7/KOLASS C2WMM.csv

HEADER. KOLAPROJECT. regional sampling 1235 (Finland (FIN), Norway {
COMMWENT DATASET C-Horizon of Podsol profiles, air dried, fraction =2 mm
SAMPLE IDENTIFIER. 1D
COORDINATES ®COO YCOO
CONMMENT WARIABLES
EXTRACTION Aqua Regia
WMETHOD GF-AAS
DL
LOL 0.001
LIMIT meast mnorth masl cm malkg
VARIABLE ID ¥C00 YCOO  ELEY COUM ASP TOPC LITO Ag
1 547980 7883790 135 FIM MW 35 20 001
2 770025 7873170 140 RUS SW 52 4 0.01
3 488651 7668150 255 FIM N 52 31 0021
4 785152 7569390 240 RUS HKE 40 20 0022
N P5¥
0]3 Cancel Help




Read DAS/IMp (Types of Variables) viEnn

Read Data From DAS/Imp File: /hor - ‘& |
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Make DAS Data

VIENNA
X Make DAS Data o) [x]
Active Data Set. KOLASS_ C2WM I
Header: |KGLA FROJECT, regional sampling 1225 (Finland (FIMN), Morway (MOR) and F
Comment: Eﬁty}_
Variable containing sample identification (pick one)
D
Ir_IMAA ’_'
K
K20 Nl
#-coordinate (pick one) Y-coordinate (pick one)
®COO0 b IMAA /
\d YCOOo _:
b IMAR — =
YO0 o Zn_INAA V]
Fanges of
¥-coordinate; Y-coordinate:
min: ¢empty; ma: IEm_pt'_u.? min: |¢:empty=~ EES |¢empty=*
Wariahle Specific Labelling
Linits Extrac. Meth. heth. of Anal. Lo, Detec. Limn. Up. Detec. Lim. Comments
D | | | | | |
XC00 m east | | | | |
YCO0O0 ‘m north | | | | |
ELEV ma.s.l. | | | | |
COUN | | | | | |
AP | | | | | 7
TOPC  [m | | | | |
Lmo | | | | | |




Make Subset
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Subset list
sub1

sub?2 J
sub3 7

Type of definition

0/1 vector v
T/F vector N/
Vector of row names -
Vector of row indices -
Expression 4

“Make Subset by Specification of a Locigal Expression —

Active Data Set: KOLA95_Chor

aF B

Enter a Logical Expression: " Al < 10000

‘ OK | Cancel

New subset: |sub4 Description: |<empty>

oK Cancel Help




(Pre-)Select Variables
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VIENNA

File Edit Select Statistics Worksheet Diagrams Maps Text & Symbol Ad

Jata set:
Script Win|
LA S
1nvis]
summa j
f.hist
make S

make S
select

i~
Qutput Wi

1] 27

> make
Subset

> make

" Select Variables: KOLA95_Chor 2

Variables (pick one to select resp. to deselect)

Ag_INAA
2. Al
Al203
Al_XRF
5As
As INAA
ASP

E

Au_INAA

Ca_INAA
CaO

iy

Selectall
Deselect all ¢

Fa




View Data Set

e Numerically

e Graphically
— Histogram
— Boxplots
— Xy-plot
— Ternary Plot

— Scattermatrix (Draftman)

10



View Data Set
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Histogram

DAS+R(0.0-2)

File Edit Select Statistics Worksheet Diagrams‘l‘u‘laps Text & Symbol  Advanced Tools Windows Help

Editd Histogram

_ Density
ScriptWindow Cf

Data set: KOLASS C2MM |

Iet | Maodel: =Moo active moaodel=

activeDataSet ("KOQLASHE Boxplot

importDASImpData (" /hon xyplot
Ternary Plot

A '

Smooth
Qutput Window

Save Graphto File -
> activeDataSet ("KOLA95 Chor")

> importDASImpData (" /home/dutt/TEA

Messages

Frequency

NOTE: The dataset KOLASS5_C2MM has

300

200

100

ING,/2004-05/proj_prak 05

Submit

Histogram of KOLA95 Chor$Al

12




Boxplots
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X Boxplot: KOLA95_C2MM

=lal [x]

Plottitle: |

Variakle ipick ong)

Ad
Ag_IMNAS
Al

AlZ03

Al XRF
As

Az IMNAA
All

Al INAS
B

Plot by subsets...

LLA

Log
Maotches
Harizontal

ol 0N BN

Further details

Flot by "COUN" RUS, NOR,

0K

Cancel |

Add plotto existing ane
|[dentify outliers with mouse

Group Variables (pick one)
SP ;
COLIN

‘ 0K

s | e

Groups: KOLAS5_C2MI _

Cancel

O

Mames of "COUN" (pick one to selectresp. to deselect)

FIN X
2:NOR I
1:RUS V|
‘ QK | Cancel I

Select all
Deselect all

Help

%

=

X Select Group Elements: KOLA95_C2! |_|o (x|

13



Boxplots

=gl [x]

X R Graphics: Device 2 (ACTIVE)
o
o
o
D —
o
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© g = (o]
o) o o 4
o o g‘
g - S g e
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o — : | i
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Al [mg/kg] Al [mg/kg] Fe [mg/kg] Fe [Mg/kg]
RUS (290) NOR (128) RUS (290) NOR (128)
Groups / COUN
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Xyplot: Specifications

“Xyplot: KOLA95_Chor —

Plot title: |

X-variable (pick one
of the Selected Variables)

Plot symbol: |a42

Plot color:  |red
Size: 1
_| Additionals

OK

Y-variable (pick one
of the Selected Variables)

AL [sms |8
B J Ba

Ba Bi J
Bi , |Ca /
_| Log-scale _| Log-scale

Details: Details:

v Vv
Symbols

(click for ‘Select Symbol Menu")

"
« [(click for 'Select Color Menu’)

_| Add plot to existing one

Cancel Help

15




Xyplot: Specifications e

X Xyplot: KOLA95_Chor <2> " Plot Symols With Tdentification Numbers =
Plot title: | 0[]
X-variable (pick one Y-variable (pick one 1 2% |2 4 5
of the Selected Variables) of the Selected Variables) © + X <>
Bi b
B | 65/ (|7 ||83k |[9<p ||109D
Ba Fe
Bi ; |Zn o
12 13 14 15
_| Log-scale _| Log-scale . o - M u
Details: Details: A
v & 16@ |17 184 |[19@ ||20@
Symbols 210 (220 ||230> 24/\ 25N/
Plot symbol: 511 « [(click for 'Select Symbol
Flot color:  |red ~ [click for 'Select Color M OK. | Cancel | Help
Size: 1
T, X1aD- COUN ; CaCLa-RULAYD LN
_| Additionals

" ) " e
| Add plot to existing one ] ®. ]l ab="C0N", data=KOLASS Uho

y] ", x1ab="COUN",data=KOLA95 Cho

S s Al |:F, span=F, data=KOLAY> Chor, 1

16



Xyplot: Specifications

X Xyplot: KOLA95_Chor <2>

"""Details: x-axis (variable "Al") 2

Plot title: |

X-variable (pick one
of the Selected Variables)

5 ]
Ba

Bi /
_| Log-scale

Details:

4

Symbols

Plot symbol: |s11

Plot color:  |red

Size: |1

_| Additionals

_| Add plot to exis ‘

‘ oK

Margins: bottom: |5

top: |4
Limits: min: NA~ max: [NA

Label: [Al[mg/kg]  font: [plain text - size:[1
Line type: m line width: |1— color: |b|ack

(lines!)

W Tickmarks, number of ticks: [10
M Ticklabels: size:[1  font: |plain text -
_| grid: type: dashed - color: red | width: [1
l Frame (additional, in black)
_| Jitter points, factor: [1
OK | Cancel | Help
F el | il | n=F, span=F, data=KOLA95

17



Xyplot Y

R Graphics: Device 2 (ACTIVE)..:%'
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Worksheet

>tatistics Worksheet Diagrams Maps

5 Chor Edit data set

View dat:

" "Define the size of the worksheet

H Worksheet

width (in cm) height (in cm)

|25 1§
ok | cancel

HELP |

19




Worksheet Menu
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" Worksheet Menu =

Worksheet

(double click to activate frame)

—ry

Red = active frame

New frame

Clearffill active frame | with the color |transparent 1

Delete active frame |

Refresh window |

Clear worksheet |

Modify a frame by its numerical coordinates
left bottom corner

right top corner

4 0 X [825
Y 9 Y [18
2 : . set
: ~ ]
<| MOVE > |
0 5 6 7 ﬂ
i (; ; 1‘0 1|5 2|0 25 ;l Ll

;lENLARGELl > DECREASE;I
v =]

cancel | HELP |

20



Filled Worksheet
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VIENNA

" R Graphics: Device 2 (ACTIVE

Frequency

Histogram of KOLAS5_Chor$Al
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Mapping: Boxplot

"R Graphics: Device 2 (ACTIVE) &
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Mapping: Boxplot

i £ Graphics: Device 2 (ACTIVE) =
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Mapping: Proportional Plot

"R Graphics:
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Mapping: Simple Smoothing
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R Graphics: Device 2 (ACTIVE) ©
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Mapping: Simple Smoothing
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R Graphics: Device 2 (ACTIVE) —
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Mapping: Kriging
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X DAS+R(0.0-2) =l [

File Edit Select Statistics Worksheet Diagrams Maps Text & Symbol  Advanced Tools Windows Help

Mo active model=

L

¥-coordinates (pick one) Y-coordinates (pick one)
Coo £ ih_INAA R
E Ay oo -
b INAA = n =
Coo b n_IMNAA N
Variahle (pick one) . ""’f
g 2 =
0_INAA = Suhmit|
I | 4';
1203 v
Enter Mame for geoR. Data Object:
|KOLASS_Char
Ok Cancel Help
Messages
NOTE: The dataset KOLAY5 Chor has 606 rows and 111 colum::_]
: ...£
i Shell - Konsole <5 Create geoR Object: £ . 00:10:46
R i A x t g = . Eﬂaﬂﬂ E% .. Werdnesdav

27



TU

Mapping: Kriging

X DAS+R(0.0-2) =z (%
File Edit Select Statistics Worksheet Diagrams Maps Text & Symbol  Advanced Tools Windows Help
" - - Mo active model=

Variogram Estimation: KOLAS5 Cho
Mame for new Variogram ohject: !KOLASS_Chur I
Select geoR data object: br.nos Chor$YCOO
Carb_180.geoDat Al - ;
Carb_36.geoDat
Carbonate_Gehalte_Sedi

OLASS ChorgeoDat 4 /
7]

. . . — | | =
Maximal distance (optional): | s
Direction {optional): Ml
Tolerance angle (optional): js
Binning (optional): |
Angles inradians 0
Angles in degrees &

il h bLA95_Chor$ycoo,
Directional Variogram [
Title of Variogram plot (optional): | LAa3 5_Chor$YCOC' L
(0],9 Cancel I Help
Messages
NOTE: The dataset KOLAYS5 Chor has 606 rows and 111 column |
: o v 28
g & Shell - Konsole <3> & Shell - Konsole <5> X Variogram Estimation: (@]



Mapping: Kriging
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X R Graphics

: Device 2 (ACTIVE)

EAEIRES

LD
5
o
g -
o L » o
o e}
@]
(]
g i Parameters Function
o o Max. Distance e O cauchy
o < ' | || Il gencauchy o
g e ; " circular
g ov. Parameters e
Sill (sigmas); .
g I& onoc| ™ exponential
e 1 " gaussian
E g Range (phi): " gneiting
o 20118155 2011 O gneiting.matern
8_ | | |  lingar
o — i~ matermn
Mugget
" power
Mugget (tausqg): :
——| " powered exponential
0.00 1.450 - P tp
7 ure.nugge
B £t g
" spherical
Kappa
8 T wave
[Kappa 1:
§ = 050 0.5
S | : ~ [ I
0e+00 1e+05 K1'f‘ gga = e+05 6e+05
i 1.0
8 |

Clear

Save Quit
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Principal Components
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_ Principal Component Analysis: KOLAQS_Chor.

Variables (pick several of the Selected Variables)
AY

~ Select all
J ~ Deselect all
7

M Log-transform

Use of

_| Previously Calculated Principal Components
B Correlation (Standardization)

_| Robust Covariance Matrix Estimation

Plot Type
M Screeplot
M Biplot

Name for the object to be returned

Iprincomp.obj -

Default

‘ OK Cancel |

Help

30



Principal Components

Output Window

Suhmill

> summary{princomp.ob)

Standard deviaticn i
Prepeortien ef Varlance [
Cumulative Proportion O

Standard deviaticn 0
Proporticon of Variance 0
Cumulative Proportion 0

Importance of components:

BC1 BCZ

; 98808ds 1.01b8b22 1.
.23954866 0.2297308 0.
.3954866 0.6252674 0.

PCOH Bl

.65051344 0.53951065
QA28 16T B2 9107971 7
92882200 L. 90242967

> primcomp.obi ©— princenmpbaS (data=KOLA9S Cher, vars=c("AL"™, "CaQ" . "Fe" , "ALZ03

BECS pC4 IZa8s
0274947 0.9298835 0.79809531
1055744 0.0864683 0.06369561
7308418 0.8173101 0.88100572

PES Bef Bl
0.44207959 0.389335841 0.358792949
0.01954344 0.01515821 0.01286868
0.9%197E8LL O.98%1L8L3E L. 00000000

" "
r
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Principal Components

" Screeplot. KOLA95_Chor ©

Plot Title:

KOLAY5_Chor

X-axis Label: |Principal Component Number

Eigenvalues Details

Axis Label:

Plot Color:

Plot Symbol;

Plot Symbol Size:
Line Type:

Line Width:

Eigenvalue

gray3z2

L« |4

51

:

dashed

|

:

Cumulative % Details

(click for ‘Select Color' menu)
(click for ‘Select Symbol' menu)

Axis Label: Cumulative %
Plot Color: red 7
Plot Symbol: 54 7
Plot Symbol Size: |1
Line Type: solid B
Line Width: 1

OK Cancel

(click for ‘Select Color' menu)
(click for ‘Select Symbol' menu)

Default

Help

32




Principal Components
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"R Graphics: Device 2 (ACTIVE).@-‘

Eigenvalue

KOLA95_Chor

Principal Component Number

100

80

60

40

20

Cumulative %
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Principal Components

- 17115 30 L R e = D

Plot Title: |KOLAS5_Chor

X-variable (pick one) Y-variable (pick one)
AN
PC3 J
PC4
PC5
PCe ;
Scores Details
Plot Color: gray32 -~ (click for 'Select Color' menu)

Plot String: +
Plot String Size: 1

Loadings Details
Arrow Color: red j ~ (click for 'Select Color' menu)
Arrow Head Length: (0.1

Flot Symbol Size: 1

Default

OK Cancel Help
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Principal Components
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"R Graphics: Device 2 (ACTIVE).@-‘

Principal Component 2

KOLAY5_Chor

-0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6
| | | | | | | |
CaO
Ca
Al203
- +
*Co_INAA h
: +# +Ba

Principal Component 1

0.6

0.4

0.2

0.0

-0.2

-0.4

-0.6

-0.8
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Principal Components: Export

o —

Export Principal Components: KOLA95_Chor =

Select ‘princomp’-Object:

princomp.obj E

‘ OK ‘ Cancel Help
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Principal Components: Mapping
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VIENNA

" "Select Variables: KOLA95_Chor ©

Pb

PC2
PC3
PC4
PC5
PC6
PC7
PC3
PC9
Pd

pH

Pt
Rb

S
Sb

PO4_IC

P_XRF

OK

7: PC1

PC10

Cancel

Variables (pick one to select resp. to deselect)
P205

AN

Selectall
Deselect all -

Help
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VIENNA

Mapping

Principal Components
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Background: Convert

=]
p__
)

VIENNA

"""Loading Image intoR =

Select an existing image or load a new one

Load PNM-image

Existing images in workspace:

OK Cancel

Load PS-image

Help

~.|
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Background: Convert

TU

VIENNA

7900000

rie LJull ogicel Jldalioliva

VYU DI T

—

Dataset: KOLAS5 _Chor

Edit d

Script Window

6000

5000

4000

3000

2000

1000

X R Graphics: Device 3 (ACTIVE)

&)

" Selecting Reference Points: KOLAS5_Chor —

Click for; Add/Identify a Reference Point
(First click=image, second click=data points)

Transformation Type:
@ Similarity Transformation ( min: 2 )
- Affine Transfarmation { min: 3)

~ Nonlinear Transformation { min: 4 )
.~ Robust Similarity Transformation ( min: 5 )

Reset | Save Background Map |

Cancel | Help |

X e R A R W S T B M

ggl Le="30" amax="100" 22

871910,347446,7834874)

tname="KCOLA95 Chor",va:

EACHBING f2004~D5 pro] o

5/proj prak 05/schwind,

EACHING/2004-05/proj_p:
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Background: Convert

"~ Selecting Reference Points: KOLA95_Chor =

Move

Click for: Add/Identify a Reference Point
(First click=image, second click=data points)
Image Coordinates Data Coordinates
# X Y X Y Delete
1 1271.43 6009.21 401650  |7850000 v
2 |875.96 1168.07 372602  |7400000 v
3  |6565.86 1416.34 853146 7420000 v
4  8162.33 4312.74 833075  |7690000 v
Delete All |
Transformation Type:
¥ Similarity Transformation ( min: 2 )
.~ Affine Transformation { min:3)
.~ Nonlinear Transformation ( min: 4)
.~ Robust Similarity Transformation ( min:5)
Reset | Save Background Map |
‘ OK Cancel | Help

|L><<<<

L

| <
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Background: Convert
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Summary iEwia

e DAS+HR is user friendly

e enables to construct complicated R-commands via the GUI

e high repeatability (fast prototyping)

e using of subsets (of variables/observations)

e emphasis on graphical analysis.

e Finally: Embedding of new functions should not be diffi-
culttn
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Outlook i

To do:

e Complete intended methodology

e Enter all the subsets functionalities in the procedures where
applicable

e Remove most of the bugs

e Fill all help buttons

e Submit the package to CRAN.
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