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Background to R-Instat

« Crowd Sourcing campaign 2015

» |dentified a gap in statistical software

” e Work in Africa and UK

?4 e e P /=

/9 Statistical Pract /2 .

/e SRR IS e B SLAR IO e The R-Instat softwa re will be offered

Even by people with
low computer literacy

v 4 Easy to use:

%/) Free: And the;fscr; epractical %// for the first time
_ Making it adaptable \ &
o Open Source: and sustainable e R-Instat

« Based on the R statistical system
« With the same ideas as the original Instat

L} The missing tool =4 }




The Original Instat

Simple Statistics package

Easy to use
5 Current Worksheet - SAMARU.. | = | & With a special climatic menu.
Calurmnz |Eu:unstants| Stringsl Lal:-elsl Tiﬂﬂiw

WEF | B4 | Wb | b [Evets Stort ofthe fains.. [~ St|” USEd (201 7) by many

Extremes...

WL | o= coell. - National Met Services

File Edit Submit Manage Graphics Statistics | Climatic | Window

D@E§|%E\X|E| Manage
Display Daily...

My
oo Fandouput  [o)io s

171 g a g process: Water Balance...
e 0 b B R  Free to download
174 03 0 S " . "
N — : e Sum- _ _ * Includes “tailored products
127 0 4 Mt S . Start of the rains
i ; 74 12 . « Length of the rainy season
13 ; . .
@] o : 14 - - Risk of long dry spells
183 40.2 29 16 ] 13.2
184 B9 ] 17 . 16.0
185 0.3 0 == 18 £A 2

< <
<

Current Worksheet: SAMARLISE WOR Server ready Warnings On 4

Soon to be replaced by R-Instat
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The R Statistical System

) Rstudio
file Edit Code Miew Plots Session Build Debug Profile Tools Help

o - R - - Addins ~

@] examples.R @] map_examples.R @] data_object_R6.R @) labels_and_defaults.R Qe

Source on Save L /- = Run 5% ¥ Source -
1165 2
1166 selffadd_columns_to_data(col_name = col_name, col_data = new_col)
1167
1168 ~ if(keep_attr) {
1169 -~ if(to_type %in% c("numeric”, "integer") && signif_figures_label
1170 tmp_attr[[signif_figures_label]] <- NULL
1171
1172 selfSappend_column_attributes(col_name = col_name, new_attr = t
1173
1174 }
1175 selfidata_changed <- TRUE
1176 selfévariables_metadata_changed <- TRUE
1177 }
1178 )
1179
1180 - data_objectsset("public”, "copy_columns”, function(col_names = "") { |
1181 - (pmam =7 moe feomed eeeon )
1171:1 <function>(col_names, to_type, factor_values, set_digits, set_decimals, keep_attr, ignore_labels, keep.labels) +
Console  Terminal
N -
> rm(survey)
>
> # Code generated by the dialog, Boxplot
> survey <- InstatDataObject$get_data_frame(data_name="survey™)

> last_graph <- ggplot2::ggplot(data=survey, mapping=ggplot2::aes(y=Yield, fi
11=village., x=Vvillage.)) + ggplot2::geom_boxplot() + theme_grey()

> InstatDataObject$add_graph(graph_name="Tlast_graph", graph=last_graph, data
name="survey")

> InstatDataObject$get_graphs(data_name="survey", graph_name="last_graph™)

>

Environment

g

History

¥ Import Dataset ~ y

R Project: (None) ~

Connections

List =

Global Environment ~

upper_quar.. "upper_quartile™
var_label "summary_var"
versions chr [1:231] "1.4-5" "1.12" "1..
wet_buld_1.. "wet_bulb"
wind_direc.. "wind_direction”
wind_speed.. "wind_speed"
year_label "year"
year_month.. "year_month"
Files Plots Packages Help Viewer
A zoom | = Export + | 9 4 RO
60- |
50- Village
‘ B3 kesen
o
D - & B3 nanDA
>
BE niko
B3 saseY
30- -
20- ‘
KESEN NANDA  NIKO SABEY
Village

Very powerful statistical system
Free and open source

RStudio makes it easier to use
Use through commands or scripts

Over 5,000 extra packages add to the
facilities

Including CM SAF package used in
this workshop

« Together with special scripts for specific
analyses



R-INnstat

File  Edit  Prepare
DEHS |y aa|&EF | @
Data View
non_ mean_TMPM | min_TMPMI | max_TMPM| |count TMPM | count_n A
9.0
-3.0
-8.6
-8.5
-75
-9.0
-10.5
-10.5
-11.0
55
93
-9.0

323
3.85
533
4.89
4.26
4.27
3.98
4.50
513
6.34
413
4.98
4.05
5.20
535
5.08
514
537
546
522
5.48

4 b SheetS | SheetS_by_yyyy | Sheetsh by yyyy_month_sbbr
Showing 30 of 30 rows (57) | Showing 14 of 14 columns

Describe

5.3
-7.3
9.5

9.4
9.2
95
6.6

Model

14.0
151
154
14.0
155
13.0
14.3
15.0
15.0
17.0
175
16.0
16.6
15.9
15.0
154
154
14.8
18.0
16.4
15.8

Climatic

365
365
365
366
365
365
365
365
366
365
365
365
366
365
365
366
365
365
365
366
365

Procurement

345
36
356
30
365
350
365
363
365
351
344
363
361
364
364

Tools View Help

Output Window
data_name="Shest5_by_ywyyy_month_abbr")

a4

mmilist=c("Sheets_by_yyvy_month_abbr”, "last_graph™)

# code generated by the dialog Scatter Plot
Sheeth_by_vyyyy_month_abbr <- InstatDataObject$get_data_frame
(data_name="Sheetb by vy month abbr")

Sheet5_by_yyyy

Menu-driven front end to R

Designed to make R really easy
to use

Particularly for those who
already use a spreadsheet.

Like Instat it is a general
statistics package

With a special climatic menu.
Free to download



In this workshop

‘ M SAF Users File  Edit Prepare Descri be Model  Climatic t  Tools View Help

DEHdE|taao|&EF|e
EERE Quiput Window
non_ |mean_TMPM | min_TMPMI | max_TMPMI | count_TMPM | count_n » || data_name="Sheetd_by_yyyy_month_abbr’}
Others = State authorities T TR TR
0% 8‘% 18 533 8.6 154 365 356
. . 18 4383 -85 14.0 366 340
20 426 75 155 65 365
Research P 2 21 4.27 9.0 13.0 365 350
. : u 398 -10.5 14.3 365 365
|n5t|tute$ : nvate v 26 4.90 -10.5 15.0 365 363
companies 2 513 -11.0 15.0 66 365
46% 28 6.34 55 17.0 365 351
0,
. 12/0 29 413 9.3 175 365 344 |- =T
: | 30 4.98 9.0 16.0 365 363 I R
£l 4.05 -16.0 166 366 361 o .
‘ 2 520 8.3 15.9 365 364
‘ 539 73 15.0 365 364
‘ 5.08 9.8 154 366 365 . T Lol
\ 514 -10.5 15.4 365 362 e
\ 537 9.4 148 365 365 " — T
546 92 13.0 365 364 L B
v , 39 522 95 16.4 366 357 — — -
| Meteo rOIOglcaI | 40 548 66 158 65 261 o || rmilist=c("Sheets_by_yyyy_manth_zbbr”, "last_graph’))
J 4 » SheetS | Sheett_by_yyyy | SheetS_by_yyyy_month_abbr R4 # code generated by the dialog Scatter Plot
Services ‘ Showing 30 of 30 rows (51) | Showing 14 of 14 columns || s by menth.abbr < InsetDataObiectSaet data_frame
Sheet5_by_yyyy

34%

 R-Instat will support the comparison of
» CM SAF will be used to manage the satellite data with the data from the

and analyse the satellite data ground stations
 And could do further analyses of the

satellite data 6



CM SAF R TOOLBOX R-Instat

* Prepare CM SAF NetCDF data, from ¢ Click and point (menu based) general statistics

tar-file to ready-to-use NetCDF software

* Analysis and visualization of CM SAF ¢ Special climatic menu to analysis historical
spatial data records

* Quick and easy-to-use functions * Many dialogs for further analysis e.g.

comparison between satellite and station data

| CM SAF satellite-based data records | | Time series of station data
[ Prepare ordered jlqtq with CM SAF | ( ‘1’ A
P Check the quality of your station data
. R Toolbox ) L b
‘1' r v N
[ Extract satellite-based data at A Compare satellite and station data. Get an
_station locations ) Kesﬁmon‘e of satellite data quality )
( Go spatial — have a look how CM )
P Analyze CM SAF data at locations of your
SAF data can complement your choice
i

[Explore parameters, which are not provided by station measurements J




R-Instat easy to use?

maximum - Micros...

. File Edit Submit Manage Graphics Statistics | Climatic | Window Help
Hanm | Inse | Pag: | Forr || Dati| Revi | Wiev | Tear | & a = R = = §| ¥ B x | E'| Manage
B =) A L3 > ——— Display Daily.. :
|| p il ! Y B9 Current Worksheet - SAMARU.. [ = | 6 ¢ and Output [ = | = ==
GetDExternal Refresh A Filter ¥, Data | Outline ED'U'“”S|C-3ﬂ|stc'mt3|StrinnglLabelsl Tiﬂeiml Events Start of the Rains.. ul ~
ata - Al == % Tools - = | [ xma H540 | WEET | XEET : ST |
Connections Sort & Filter E’:ZZ:: Spells... ;
G1 - (- f< | mm File Edit View Data Transform Analyze DirectMarketin Graphs Utiliies Add-ons Window Help S Water Balance. il
A B lc Dl F 6 H| I |[§es D . =~ LElE R &5 o — I Z'%e o
I|5tati0n long lat elevat yyyy Im_dd tmax Heat Sum... - - 5.1 0.5 --
7 OXBOW  28.37 -28.43 2600 1961 1 1 155 | |Visible: 5 of 5 Variables Markev Modeling ookE T
3 OXBOW  28.37 -28.43 2600 1961 1 2 156 | DateD | Year | Mon | Day | Ran | var | ’ T T A 8
4 OXBOW  28.37 -2843 2600 1961 1 3 15 1 01-Jan-1952 1952 1 1 1.3 Bl & 2 - - T s
5 OXBOW  28.37 -28.43 2600 1961 1 4 17 02-Jan-1952 1952 1 2 0 = P TRl A
6 OXBOW  28.37 -28.43 2600 1961 1 5 16.8 03-Jan-1952 1952 1 3 0 i o A
7 OXBOW  28.37 -28.43 2600 1961 1 6 17.7 04-Jan-1952 1352 ! 4 0 | - — — 03 a6og
8 OXBOW 2837 -2843 2600 191 1 7 19.2 08-Jan-1952 1952 ! 8 {0 5 2
9 OXBOW  28.37 -2843 2600 1961 1 8 19.6 6 | 06-Jan-1952 1952 ! 6 & Server 1eady [Warmings On
10 OXBOW  28.37 -28.43 2600 1961 1 9 216 g;j:::::i 1::? 1 ; E
11 OXBOW  28.37 -2843 2600 1961 1 10 224 B 09tan 1952 1952 ; 0 E
12 OXBOW  28.37 -28.43 2600 1961 1 11 21.3 10Jan 1952 1962 ; 10 0
13 OXBOW  28.37 -28.43 2600 1961 1 12 211 11Jan1952 1952 ] 11 142
M 4 » M| maximum ¥J [l "" | »i 12-Jan-1952 1952 1 12 0
Ready | |[EO M 100 o) U N 13 | 13Jan19s2 1952 1 13 0
T 14-Jan-1952 1952 1 14 0 ~
1 _ [+
ata Vi Varaleiew
|IEIM SPSS Statistics Processoris ready| | |Unic0de:DN| | | 8




Similar to a spreadsheet for data analysis?

File Edit Prepare Describe Model Climatic  Procurement Toels  View  Help

DEde|sanp|aF|e

v" Name at the top of column Data View Output Window
wiif) Date (O] year |mont| day | doy RR - :

Saltpond 1944-071-071 1844 Jan
X Datastartatrowl = Saltpond 1944-01-02 1944  Jan
Saltpond 1944-071-03 1844 Jan

Saltpond 1944-01-04 1944 Jan
X Results in a different window NPT VOUSU- Iy Y R—.
Saltpond 1944-01-06 1944 Jan
Saltpond 1944-071-07 1844 Jan

v Data in “columns” — one it 0=0438 1944 Jan

Saltpond 1944-071-09 1844 Jan
type of data only per column Seltpond |1944-01-10 1944 |Jan

Saltpond 1944-01-11 1844 Jan

Saltpond 1944-01-12 1944 Jan

Saltpond 1944-01-13 1844 Jan

Saltpond 1944-01-14 1944 Jan

Saltpond 1944-01-15 1844 Jan

SaMpond 1944-07-16 1944 Jan 0.0
SaltpoM 1944-07-17 1944 Jan 0.0
4 » N&hanz_Dat | Wkna_Data by Stat < >
Showing&l 000 of 53021 rows | Showing 17 of 17 columns
Ghana_Data

=
>

0.0
0.0
0.0
0.0

o4

- oo

0.0
0.0
0.0
0.0
0.0
0.0
0.0

396
0.0
0.0

W 0o = o W R L R —
Lo T B = 3 B I e L

—l —l

—i

—h —h

R =]
m=a1 THFRIY

—i
k3
—
3

v Multiple sheets (data frames)

[
L5 T S S
R — N
[ IR S S

X Just a window onto the data
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The menus in R-Instat

File  Edit  Prepare Descnbe Model  Chmatic
1‘ A A A
Import data from Excel ,etc T

Organise data for the forthcoming analysis

Descriptive analyses: Produce the required tables and
graphs according to the objectives

Fit and use the appropriate statistical model s

All of the above for climatic data
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Example: Prepare - Annual totals from daily data

Prepare | Describe

Model

Climatic

Data Frame

Check Data

]

]

month_abbr |day_in_mont | o

Procurement

N L R —

Column Summaries...

Column: Calculate  »
Column: Generate » pan
Column: Factor p pan
Colurmmn: Text 3 Jan
Column: Date 3 Jlﬂn
Column: Reshape 2 1
Keys and Links 3
Data Object 2
R Objects 3

nd— 1o

nd  1944-01-11 1944

nd 1944-01-12 1944

nd 1944-01-13 1944

nd 1544-07-14 1544

nd 1544-07-15 1944

General Summaries..,

Stack...
Unstack...
Merge...

Append Data Frames...
Subset...
Random 5ubset...

Transpose...

Data Frame:
Ghana_Data

Numerics

Date

day_in_month
doy_366

RR

Tn

Tx W

Cptions
Store Results in Data

[] Print Resutts to Output

Cimit Missing Values!

Comment:

Ok Reset

Data
Options

Close

Wariablels) to Summarise:

Ghana_Data
RR

By Factor(z):

Ghana_Data
Station
year

Summaries...

Proportions/Percentages. ..

code generated by the dizlog Column Statistics

Help

Station (f) year (f) |count_n | count RR | sum_RF
1 Saltpond 1944 366 366 724
2 Saltpond 1545 365 365 644
3 Saltpond 1546 365 365 1001
4 Saltpond 15947 365 365 1017
B Saltpond 15948 366 366 1085
& Saltpond 1945 273 273 172
7 Saltpond 1550 365 365 776
B Saltpond 1551 365 365 1425
2 Saltpond 1552 366 366 1376
10 Saltpond 1553 365 365 699
11 Saltpond 1954 365 365 986
12 Saltpond 1955 365 365 1435
13 Saltpond 1556 365 366 1151
14 Saltpond 1557 365 365 702
15 Saltpond 1558 365 365 749
16 Saltpond 15955 365 365 789
17 Saltpond 1560 366 366 1004

1 d; Ghana_Dats | Ghana_Data_by_Station_year | L2
Showing 146 of 146 rows | Showing 5 of 5

Ghana_Data_by_Station_year



Example - Describe: Boxplots to check data

Describe | Model Climatic  Procurement Tools  View

One Variable 3
Two Variables 3 _
Three Variables P § day_in_mont | doy 366
Specific ¥ Frequency Tables...
(General r Summary Tables...
Multivariate " Multiple Response...
Use Graph... Scatter Plot...
Combine Graphs... Line Plot...
o Histogram...
View Graph... Boxplot...

-O0T-09 1754 Jan Dot Plot...

F-01-10 1544 Jan Rug Plot...

-01-11 1544 Jan Bar Chart...

H-01-12 1544 Jan Cumulative Distribution...

N1 124044 lon

Boplot

Data Frame:
Ghana_Data w

Variables

RR

Tn

Tx

SunHr

AvWind

RH.06.00 v

Boxplot Options
Options
[] Variable Width
[] Horizortal Plot
[] 5ave Graph
Comment:

Ok Reset

Jitter Plot Violin Plot
Single Variable
[Tz
Add
Data Factor {Optional):
Options .
month_abbr

Second Factor (Optional):

code generated by the dialog Boxplot

Close Help To Script

TX

40-

35~

30-

25~

Jan Feb Mar Apr May Jun

Saltpond

Jul Aug Sep Oct Nov Dec

Tamale

{1

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
month_abbr
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Example - Climatic: Inventory

Clirnatic | Procurement  Tools  Wiew  Help
File k Output Window

Dates k RH.12.00-
Define Climatic Data... SunHr Ao\iin RH.09.00 o
I
RH.0E.00-
Check Data r Inventory... ;’.
. . Avilingd -
Prepare * Display Daily... o
SunHr -
Climdesx.. Boxplot
I3~
Describe » OC Procedures...
Tn=
2 RR - key
= Pregent
Data Frame: Date: E o
Ghana_Data Date i Kis - . Miszing
Numerics Blementls) oo -
Station Ghana_Data —
RH.1500-
year
manth_abbr RH.1200
day_in_month Data
- HH.D2 .00 -
doy_366 Options Station (Optional): )
Station RH.0E.00 = |
W
Aviind -
Plot Type
_ _ SunHr =
(@) Date Plot () Year- DOY Plot Facet By: | Default unir
T~
[] Flip Coordinates
[] Display Rain Days Tn-
Graph Title: Inventory Plot RR -
1 1 L} 1
L] Save Graph 1960 1980 2000 2020
Comment: |code generated by the dialog Inventory Plot 13

Ok Reset Close Help




In this workshop

File | Edit Prepare Descibe  Model  Climatig
Mew Data Frame... Ctrl+N
Open From File... Ctrl+0

Open From Library...
Impeort from ODE...
Import from C5PRO...

Import from Databases...

Allatafiles

File > Open From File
for the station data
In many different -
formats

Comma separated files

Text data file

Excel files

R Data Structure files

SP55 files

Tab separated files

C5V with a YAML metadata hea
Feather R/Python interchange f
Pipe separates files

Saved R objects

150N

Y AML

Stata files

#BASE database files

Weka Attribute-Relation File For
R syntax ohject

SAS Files

SAS XPORT

Minitak Files

Epiinfo Files

Systat Files

Data Interchange Format
OpenDocument Spreadsheet
Shallow XML documents
Single-table HTML docurments

Al Eiler

Climatic | Procurement Toeols  View  Help
File b Open S5T...
Dates b Import Gridded Data
Define Climatic Data... Open MNetCDF...
Check Data b Clim5oft...
Prepare b CliDiata...
Climdex... Export to CPT...
Open NetCDF E

File: »doma/CMSAF_S15_DaityMean_1983-2015_Dodoma.nd Browse

Show Details ==

Prefoc for Data Fremes:  [CMSAF_SI5_DaibMean_1383.2015_L Options
Commert: |code generated by the dialog Open NetCDF
s Feset Close Help To Script

Climatic > File > Open NetCDF
For satellite data in nc files.




