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SAGA | System for Automated Geoscientific Analyses
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Key Features
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Drivers of Development

* SAGA's development is mainly driven by the research interests of its
iInventors and developers
* Physical Geography, Hamburg University
e SciLands GmbH, Goéttingen
e Laserdata GmbH, Innsbruck

* SAGA's publication as FOSS lead to several external inputs enriching
the spectrum of developments

* V. Olaya: SEXTANTE (Sistema Extremeno de Analisis Territorial), SAGA manual,
module & system development

* T. Schorr: GEOSTEP project, Linux, Unicode and 64bit compatibility, SAGA-Python
interface

* V. Wichmann: PhD Thesis (rockfall modelling), Laserdata GmbH, support &
documentation, module & system development

* V. Cimmery: SAGA 2 User Guide, documentation
* A. Brenning: RSAGA plugin, accessing SAGA modules from R environment

* J. Van de Wauw: Linux support and distribution (Debian/Ubuntu), bug fixes, module
development

* J. Brunke: Power User, Environment Agency, County Gifhorn
* and many other contributions, mainly modules and documentation
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Drivers of Development | Selected Projects,Physical C

W e CARBIOCIAL - Carbon sequestration, biodiversity and social
b-_ ol structures in Southern Amazonia: models and implementation of
10Cla carbon-optimized land management strategies.

* The Future Okavango — Scientific support for sustainable land and
resource management in the Okavango basin — GIS-based landscape
analyses, environmental modelling, and decision support for integrated
resource management.

* CHELSA - Climatologies at High Resolution for the Earth’s Land
Surface Areas. A research cooperation of Institute of Systematic
Botany, University Zurich, Biodiversity, Macroecology & Conservation
Biogeography Group, University Gottingen and Physical Geography,
University Hamburg.

* SALEM - Development of a Model for the Spatial Prediction of
Periglacial Deposits — Funded by the German Federal Institute for
Geosciences and Natural Resources (BGR)

* SAGA-REKLIM - Climate Change and Forestry: Researches and
developments for a SAGA based problem oriented regionalisation of
spatially distributed climate data for Baden-Wirttemberg*.

* Spatial high resolution regionalization of urban climates, integrating
statistical-dynamical downscaling and remote sensing techniques.
Integrated Climate System Analysis and Prediction (CliSAP).

* Apart from any project: GIS Training and Education
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SAGA's architecture is modular.

Its base is the Application
Programming Interface (API),
which provides data object models,
basic definitions for the
programming of scientific modules
and numerous helpful classes and
functions.

Tool libraries are Dynamic Link
Libraries (DLL), or Shared Objects
in Linux context, and provide the
scientific methods. To access and
run the tools you need a front end
program.

A Graphical User Interface (GUI)
and a Command Line Interpreter
(CLI) are the two generic SAGA
front ends. Alternatively SAGA
tools can be used with scripting.

SAGA 2.2.3 | News & Outlook

System Architecture

FOSDEM 2016

Front Ends
Graphical User Command Line Script
Interface Interpreter Languages
Interactive Data
Management, Analysis Shell, RSAGA, Sextante Python, Java
and Visualization
Tool Libraries
Library A Library B
Library C Library D Library E

Application Programming Interface

Data Management

Tool Management

Data Structures
Tables, Vector and
Raster Data, TIN

Helpers
Memory Handling,
Files, Strings,
Numerics, Statistics

Tools
Library Interface,
Parameter Lists,

User Interaction
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Tool Programming

Analptical Hilit.h.ading.

CHillshade: :CHillshade(void)

{
Parameters.Add Grid(
NULL, "ELEVATION", "Elevation", PARAMETER INPUT);
Parameters.Add Grid(
NULL, "SHADE" , "Shade" , PARAMETER OUTPUT) ;
}

bool CHillshade::0n Execute(void)
{
CSG_Grid *pDEM
CSG _Grid *pShade

Parameters (“ELEVATION") ->asGrid();
Parameters (“SHADE") ->asGrid();

for(y=0; y<Get NY(); y++)
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FOSDEM 2016
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{
for(x=0; x<Get NX(); Xx++)
{
if( pDEM->Get Gradient(x, y, s, a) == false )
{
pShade->Set NoData(x, y);
}
else
{
d = acos(sin(s) * sin(Dec) + cos(s) * cos(Dec) * cos(a - Azi));
pShade->Set Value(x, y, d);
}
}
}
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The SAGA Toolset

Data Import & Export
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SAGA offers a comprehensive

SAGA 2.2.3 | News & Outlook

and growing set of free tools.
* Data Import & Export

* Cartographic Projections
* Numerous Raster & Vector Data

Tools

* Image Processing

* Terrain Analysis

* Spatial & Geostatistics
* and many more...

Numbers af Tools availabie
in different SAGA versions
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Front Ends | Graphical User Interface
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B 09, log{ Einzugsgebietsgrafe ) Braunerde, sandig-schiufig, miteie.
Braunsvds, sandig-lshimiy, et -
apply || Restare | LnadJ Saws

Ll ;
g Modules | & Data EI Maps - Parametsrs | €9 Description | FE Legend - Parameters | €§ Description FH Legend
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Front Ends | Command Line Interpreter

o G\Windows\system32\cmd.exe =[O x|

:Nrsaga_cmd ta_morphometry B

* The SAGA Command Line Interpreter
(CLI) makes it possible to execute
SAGA tools from a command line or
shell console.

HHHHHE #H i #H
# W #

# ik

i # #H Hi HEHE # HH
HHE #HEE i # g
HHHHE # #H fi # i

library path: cinsaga_2.1.8_win32\modules\ta_morphometry.dll
library name: Terrain Analysis — Morphometry

odule name = Slope. Aspect. Curvature

uthor H 0.Conrad (cd> 2

zage: zaga_cmd —ELEUATION {str> [-SLOPE <{str>] [-ASPECT <{str>1 [-CURU <str>1 [-

* This is not very user friendly, but allows U SEETRN. EUCU Cocgpd [ HEmIOD otr>d

Grid Cinput)
—SLOPE:{str> Slope

to write batch/shell scripts for further B X
automation of process flows.

—CURU:<{str> Curvature
Grid (optional outputl
—HCURU: {stw> Plan Curvature
Grid {optional outputl
—UCURU:{str> Profile Curvature
Grid <optional outputl
—METHOD:{str> Method
hoice
Availabhle Choices:

n o3 T

PR ET.1:1S

1 SET FLAGS=-f=q L gese 19960
Z FREM BET HAGhL=.
3
4 IF EXIST srtm.tif GOTOD :5RTM
5 ECHD create a Gaussian landscape
6 zaga cmd recreations_fractals 5 -GRID=dew.sgrd -Nx=400 -NY=400 -H=0.75 |
7 1 SRTH
aga_cmd [-h,. __]'13113:_' &  ECHD import and project srtw (geotiff)
aga_cnd [-v. ——version] 9 saga cud - S ———————
aga_cmd [-h. ——hatchl - 1 BEM 'BEEM' or '$' can be used for comments, 'ECHO' for message output.
aga_cnd [-d, —docs] L0 saga_cud Z FEM enwviromment wariables can be accessed using the ms-dos/window style
aga_cmd [-f, —Flags1[=grsilpx]l-c. —cores1[=#]1 <LIBRARY> | g ¥
— J— = i — —_ = 3
aga_cmd [-f. flags 1[=grsilpxI1l-c. cores 1[=#1 <SCRIFT:> 1z ECHD do some ...
—hl, [——helpl : help on usage . 5ave_cud 5 ECHD cluster analysisz and vectorisation
-v], [—versionl: print version information 14 =aga cud
—=hl, [—hatchl : create a batch file example 15 sa a_cmd 5
—dl, [——docs] : create module documentation in current w g3 7 # cluster analysis
—cl, [-—cores] : number of physical processors to use forfllf saga cud & imagery classification 1 -GRIDS= —CLUSTER=cluster.sgrd -NORMALISE -NCLUSTER=S
—f1, [——flagz]l : various flags for general usage [grsilpx}i7 g -
q I no progress report _— .
r I no messages report 15 ECHD run sadf 10 4 majority filter
s : silent mode <no progress and no messages |19 SET INPUT=del 1] grid filter 6 -INPUT=cluster.sgrd -RADIUS=3
i : allow user interaction 20 =aga cumd 12 -
1 : load translation dictionary . i
r : load projections dictionary 13 # wectorization
x : use HML markups for synopses and messages 14 shapes_grid 6 -GRID=cluster.sgrd -POLYGON3=cluster.shp -CLASS_ALL=1
15
LIBRARY > : name of the library 16 & select clust 1 L
MODULE> : either name opr index of the module selech ciuster class
OPTIONS > : module specific options 17 shapes_tools 3 -3HAPE3=cluster.shp -FIELD=ID -EXPRES3ION="a = 1"
SCRIPT > : zaga cmd script file with one or more module calls 15
19 # sawve selectione
20 shapes_tools 6 -INPUT=cluster.shp -0UTPUT=cluster_classl.shp
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Front Ends | Scripting

Information

* Via the SWIG compiler (Simplified Wrapper |
and Interface Generator) it is possible to Samiia

Eeatures

expose the SAGA API as well as SAGA tools | -

Hews

FOSDEM 2016

WWW.Swig.org

[ Chinese ]

SWIG 15 a seftware development tool that connects programs wntten in C and C-++ with a vanety
of high-level programmang languages. SWIG is ueed with dfferent types of lanmuages meluding
comnon scripting languages such as Perl, PHP, Python, Tel and Euby. The list of susportad
languages also inclides non-senpting languages such as CF, Common Lisp (CLISP, Allegro CL,
'CFFIL, UFFI), Java, Lua, Modula-3, OCAML, Octave and . Also several interpreted and
compiled Scheme mplementations (Guile, MzScheme, Chicken) are supported. SWIG is most

to various (script) programming languages, |

History

e.g. Python, Java, C#, R. e

Projects
_egal Department

* The Python interface allows to run SAGA |z,
modules from (web)server processes and
the integration with many other software S

e.g. ArcGIS.

* SAGA modules can be execute directly from
R Scripts via the RSAGA interface.

& Tinn-R - [E:umphtomislavibugs_in_SAGBA R]

Comparison SAGA versus getat
¥ SAGA Versiom: 2.0.5

library(gstat)
library (maptools)

Library{rgdsl)

HNL_FED <= "s#proj=aterea +lat_0=52, L561L6055555555 4lon 0=5.33763383335389 4k=0.9935903 4x_0=

# pointe:

data(meuse)

CoOrdinates (meuse) <= ~X4F
projdstring (meuse) <- CRS(HL_RD)
meusedlogzine < loglp (meuss§zing)

# grids:

data(meuse. grid)

coordinates (meuse.grid) <- ~x+y
gridded (meuse.grid) <— TRUE
fullgridimeuse.grid) <- TRUE
Projd4string (weuse.grid) <- CRS(NL_ERD)
grideell <- mean(meuse.gridigridicellsize)

grid_difference. py - D-\develop\sagatzaga_2_python\grid_difference. py

! /usr/bin/env python
"SAGA-Seript Beispiel fuer Python”

LEpOLt Saga_apl, ays, o

del grid difference (LA, LB, IC):
A = saga apl.3¢ Create Gridi)
11 A.Create (i) == 0
print 'Fehler: <' 4 fA + '> konnte nicht geladen werden!'
return 0
E = saja_apl.3G_Create Gridi)

11 B.Create(fB) == O
print 'Fehler: <' + LB + '> konnte nicht geladen werden!''
return 0O

11 A.l2 Compatible(B) ==
print 'Fehler: Raster <" 4+ L 4+ "> und <" + B + '> 2ind nicl
return 0

bPixelWize =0
1T hFixelWige == 1i ﬁ' plXELUElSE AUSWErTung tl.smgsamer alz zwelte
€ = sags_apil.5G_Create Grid(A.Get_System())

Tor ¢ ln range (0, C.GeT_NY()):
print ".',
for ¥ in range(d, C.Get NE()):
11 A.im NobDataix, y) or B.is MoDataix, w):
C.Zer_NoData(X, ¥)
elze;

C.Set Valusix, ¥, A.asDouble(x, y) - B.asDouble(s

C.3ave (IC)
print

elaes il benutzte CSG_GrLd funktion Jubtract zur dil
A Subtract (B)
L. Save [£C)

print "fertig!’

# comvert the map to SAGA grid formsat:

recurn 1

Python scripts
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e Via ZOO-WPS http://www.zoo-project.org/docs/kernel/sagagis.html
* Via QGIS Processing

{} Processing modeler 21

B E1E [EY[EE

- Parameters [Watershed from DEM and threshold ][ [Example models] ]
- Boolean
- Extent

File /’/7. In

i Mumber

i Raster Layer 4F DEM G Watershed basins .g
String

i Table Cut

-~ Table field ¢ “\J

""" Vector layer Processing Toolbox =l

@ Fill Sinks

Ro33

X

= F'.neu::erﬂiy-I used algorithms

"' Watershed from DEM and threshold

% Convergence index

Polygon centroids

r.aspect - Generates raster maps of aspect from a elevation...
w.voronoi - Creates a Voronoi diagram from an input wector |
@F Cartographic to geographic coordinates conversion
Geualgnrithms

: Domain specific

- Images

: Raster

: Raster - vector

: Veector

Mudels

Scripts

—#1In In

G Catchment area (parallel) 5 @ Channel network

out -— out ~—

o
bl

oF Threshold for channel deﬁ..;

-

EiE& H-.ﬂ-.ﬂ-_ﬂ-_ﬂ-ﬁ

g
=8
A

.
- [Example scripts]

Inputs | Algorithms £l

' Simplified interface B4
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Supported Platforms

"e = 7 %

sﬂ'[‘ﬂ@@@ =3t 41 &M x|

e I
I s

[ — Properties: 01. Altitude
o e e e i i s & B} | 08, visible | 01, Altitude | 09. ClassiFication | 06. Landsat Band 6.1 | 07. Landsat Band 7 | 06. Landsat Band 6.1 [3D View]
B &l « @& Maps B settings | €% Description | » B
) 13 pararsabars .
emeee < B8 Thumbnails Vi Ontions
'E"'" ¥ General
..- Sk | x | Name Altitude
. e | | Description
B 3. Classcation. wbl Tugs |
£ B e @ | g NoData | -99999; 99999
2, sl | B 3 Show Legent
[ pree—— Bl s e [
o e
N 01 chrr e s o
- ; = ZFactor | 1
.cm m-_ Ard " Show Cell Ve
EE s s ettt | Font | Arial
& d B Genuated Calor = |

Size 15
Decimals | 2
¥ Boundary full frame
color |[_] white
Memory Han Normal
Display
Transparency 0
Show atalls
Interpolation Bilinear

Colors

Type Discrete Colors

¥ Scaling

D & Wed2:28PM_ Q

# SAGA File ModMs Map Window 7

- wrm i wrws  sewws  ssmew  mmen st F Y le) SAGA.
. w DO0e | ? ©C9ao@FEI N DN |3
e MS Windows — g
Modules | Data  Maps Settevi| Des. Hist.. Leg..
[ Tree | Thumbnails | s
Name dem2Sm
- Deescription
. I n X » No Data 9999 -9993
u ¥ Show Legend [
Style vertical
Unit
Z-Factor 1

Show Cell Val []
Memory Hanc Normal
07. Profile Curvature 3 * Display
e o 3 - Transparency O
Show at all sc [y
Interpolation  None

* FreeBSD

* Maintainer: Rainer Hurling, NW-
FVA i
e Mac OS X essaes

[ General | Execution  Errors

execution succeeded
[2013-05-08/14:26:22] Close:

* Maintainer: Wanted ! R ! ot o T e
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“T SPEND A LOT OF TIME ON THIS TRSK.
T SHOULD LIRITE A PROGRAM AUTOMATING IT!™

WORK]

WRITING ~,
CODE

THEORY:

WORK ON-’

ORIGINAL TRSK

TIME.

Source: xked (http://imgs.xked.com/comics/automation.png)
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Changes and New Features in the GUI

s File Geoprocessing Map Window 7 B E = o) e0opMm 3 Olaf Conrad {!}

= H : Load Tool Library g % k % {m} é 3[! = ‘ ]
e P T Ty TouT e — .

k 4| 01. Altitude 09. Classification 03. Catchment Area 04. Landsat Band 4 06. Landsat Band 6.1 4
¥ Tools

=3 Climate (Wescription 000 0000 M0 GNN WOD A0 00 TN ITION 700 A 00 WD 0N 37000 3780
1
—
' Run Tool gER 9.96

T \w wlni_'.:/gmllqg, I_u;yzﬁ

¥ Options
2 Okay

re T v o )
i Mame Cancel |

p Description ]
Case i

0 STIG000  ST1T000

T

o

5t Run Tuul

Polygon B
. ! Search Result: 'slope’ L
— —— E— 8 % Tools | § Data @]Maps
- 05: Direct neighbours - slope and aspect , -
B Aspect-Slope Grid Tree | B8 rhumbnails
= @0 Thumbnails
. .l DTM Filter (slope-based -
'. '3 ilter (slope-based) " @Maps

Downslope Area [interactive]

v [l 01. Altitude

= Craticule
£ 01, Channel Netwark
EH 01. Altitude

Downslope Distance Gradient
O0; 180x 158y; 54 : : <
Relative Heights and Slope Positions

ll_h. 3| | s Slope Length
Y A

Slope Limited Flow Accumulation

Slope, Aspect, Curvature

28.5; 580x 510y;

Mete

Cancel oK ‘ _:_:_:I |
' (0 TG 4800 6400 8000 9500 |

re Load Save

STOSOD0  STOS000  STOTO00  STOS000  STOS000  ST10000 ST11030 ST1A000 ST13000 ST1L000 571N

IFOH000  SFOG000  STOT000  ST08000  ATT3000  ST10000  5T11000  ST12000  ST13000 ST14

L : -
919! 9.96 10 101n 10108 1011

I I I I I I I I
363000 368000 565000 360000 567000 3068000 303000 570000 371000 !-Z‘}II 373000 378000 53TS000  3TGOOD  STTO00  3TE0)

ready Graticule K560759.674717 Y5715226.856... £
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New Tools | Data Base Integration

= Impork/Expart - ODBCIOTL
----- Mz ODEC CommitfRollback Transaction
----- My ODBC Conneck

----- My ODEC Disconneck
----- Wyr ODEC Execuke SOL

* Database access via Open Data Base
Connection (ODBC) interface.
----- % Poinkts Expork DEliE SENTES =

..... My Points Impork i_T dBASE D ateien =] e SQL- Structured Query Language
""" ne roncrs sree et || EvcobDateien *  Problem: binary data types (e.g. BLOBS)

----- Wz PoskisIS Shapes Impork - )
----- %y Table Deletion - FouPro Dateien - Word

----- Mz Table Field Description
----- Mgz Table Import
----- My Table From Query

----- My Table Export i%-_ GHCM <Accesss

- GHCM <Postgres:
@ geography_columnz

PostgreSQL + PostGIS

* Direct linking

[ geomety_columins
& 5] ghen_countries

@ ghcn_p

] ghe  Refrezh
@ ghd  Cloge —

Manager

¥ Tools | 33 Data @]Mapz

=
¥ Import/Export - PostgreSOL -
@ P tf'l P . gl Q % gh I__.jl_jEerlrl B I;atall;llb]tal:ts
’% Begin Transachion o ucils
) ) @ ghcn_ __=lation: ble from SQL Query | [create] Cancel
g Commit/Rollback Transaction @ zpatial_ref_sys = e T E———T
% Connect to PostgreSQL £ hdicrasaft -"--*-*ﬂf‘*‘-”r’““iiJ Fields * Load
% Disconnect All S— E Where a.mmogid=b.wmo_id AND a.wmo_mod=b.wmo_mod AND & e O il
Data Source ] Bl Group by —I =10
% Disconnect ¢ [ l Lo || e 120 140 160 |
= 3 rder by L 1 1
% Drop Table & ODBC | &g Fraitli= e Distinct 0O
Ry Execute SQ|| v #g a.wmo_id=b.wmo_id AND a.wmo_mod=b.wmo_mod AND b.year=1950 |=
Wy Export Rast T

< [E lisws [localhost: 5432] s ] 258% 5 & o8B0 | o

%y Export Shap
Wy Export Tabl
’% Import Rast
% \mport Shap
%y |mport Tabl
% \mport Tabl
¥y | ist Postgre
%y List Table F
¥y st Tables
'% Update Ras
%y Update Shapes SRID

%= tdtaecho 12 29

%= tdtaecho_12_ 30

W= tdtaecho_13 31

We tdtaecho 13 32

<} tdtarasterlayer

<1 tdtatile

EH geography_columns
B geometry_columns
B spatial_ref_sys

T
240
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New Tools | Terrain Analysis & Classific ‘

Positive Topographic Openness Mo'rphometr-ic Fe-ature Extraction Fuzzy Landform Classification
_ : - = e g EE T

f r'#"‘"t?,"
4B
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New Tools | Remote Sensing & Image Analysis

e Landsat Tools

* Reflectance from
metadata

* Cloud Cover
Assessment

 Orthorectification

*  From flight
parameters

e (Classification Tools

* Support Vector
Machine (SVM)

*  Maximum Entropy
* Random Forest
* OBIA
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SAGA User Group Association

New Tools | Climate Data & Regionalization

gag

88888888

a00

400

;s;s;gaggg
o888 8888888

00

B00

0o

80

975

1000

ggg

28888

LBEEE

10900 10000 10000
9000 2000 2000
8000 2000 8000
7000 7000 000
6000 5000 6000
000 5000 5000

000 4000 4000
3000 3000 3000
000 2000 2000
000 1000 1000
[ o [

&

Improved NetCDF support

Downscaling tools

General and Regional Climate
Models (GCM / RCM)
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New Tools | 3D Viewer

Commands

X-Rotation

66
100
ZRotation

68
100
Eye Distance

Elevation
VALUE

Colour
VALUE

3D Globe Viewer

SAGA 2.2.3 | News & Outlook

FOSDEM 2016

= o) 3usem R Olfconrad

Sereenshot

Commands

X-Rotation

66
100
ZRotation

100
Eye Distance

49

3D Shapes Viewer

2 olsfconrad I}
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Outlook | Towards Multidimensional Raste

* There is a need for ,Multi-
Raster’
* Multi-/Hyperspectral Data

* Remote Sensing

* Volume Representation
* Geology, Soils, Atmosphere

* Time Series

* Points for discussion
* Class inheritance
e 3 or more dimensions

* Visualisation tools CSG_Data_Object
* How to use with standard grid )
tools
CSG_Grid CSG_Table
»
CSG_Shapes CSG_TIN

T

CSG_PointCloud
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Outlook | Towards a SAGA Model Builder

e XML based definition

* Model parameters Tool
*  Which tools to use and how to Manager
combine them
* Interpretation by the Module
Manager Model Central Data

* Performs plausibility checks (XML) Manager

* Module execution =%

* Temporary data to a garbage collector Temporary Data
- Model building Gartase)

e Typing XML code ) i

* From data set history
* Visual model designer

Module Libraries

Library A Library B

Library C Library D Library E

Raster Calculator
LS Factor
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lata\_lehre\kurs_raster\harz_saga\harz_0:
Fic Modes Mop Widow 7

Oome 2 ¢ cas @@ N TN B
o0t Hove T %

s
I 1000; 630 sosy; 3262500 ¢

B 001 P [regres] Hohe 0. N
1 1000; 750x 1000y; 3250500x S
B e NoData -53995; -99999
1B 100; 1056k 208y; 572767.62 b show=gend
B 001 srtm style vertical
I 125 365 163y; 3550150 £ unit m
B 00 1. Hohe . NN 2-Factor
8 002. Schummerung E] Show Cell Values
) 004, wiskbung (vertikal) Fant
[ 006, Enzugsoebietsgrate =
1 28.5; 3713 3185y; 572731 —
-l 004. NIR
B 005, landsat_15290904 £ 5 ourdery Ei 8 frerie
] 006, Iandsart_1s900504 Coor |[7] white
B 013.Red Memary Handing Normal
B 5; 937 633y; 3548000 5684 B
7 001, TKS0_Zegenhagen.c Transparency [ 0
2 Shapes Show at allscalet
e K Interpolation  None:
002, Bocknfeuchte, 12.1 B tolors e
8% Pty Type Gradated Colors
£} 001 Forstl. Standortiarti B Scaling
B Tables Calors

jslue Range | 243421785, 520.6143
Mode Linear

[ 001. dwd_temperatur

Command Line

LT n: O
Fr T
wun 8 6 (13

[[Thmary paeh orveagaZ T BwindZomdnTersta norphonsery.dll

[Library n Tereain fialys
podule nana’i  Slape nopests Quivetiee”
hox HR SR ST Ty

jsage: saga_cnd —ELEUATION Cstx> [-SLOPE (str
G CE TG <atm> [HETIOD <stro] P th n
e ytno
~SLOPE:(atr> Slope
xid Coutpue>
-ASPECT <ty Aspect
23 Soutput>
~coRu: GEe> | Curvature
¥id Coptional outpu & - saga_ap1.56_Create_Grid()
B o icacns Bl Curvature it A.Create (saga_spi.CSG_String(£A)) == O:
resdy £id Coptional output)
~UCURY Kzt Brofile Curvature princ ‘Ercort could mot load < + £4 + ‘>
Grid (gptional output) return 0
METHOD: <strS’ Hethod

Jrint saga api.SAGh AP Get_Version()

KT
=

o

Auailable Choices: B aga_api.5G_Create_Grid()

61 Hoxinun Slope (Travis et al 1975 if B.Create (saga_api.CSG_String(fB)) == - o
ale Slong, Tarhata rint 'Error: could not load <' + fB +

31 Leuc Smuru Fitved lane I v

3] Fit 2.D Polynom CBauer. Ro return 0

Polynom <Zevenhergen
61 Fit J nm—u Polynom CHaralick 19 e L L e
efault © 'Error: grids <! + &

o — 2

omplex_|+]

SAGA Ways of Automation Workshop | FOSDEM 2016

R Script

EIE2

rsaga.esri.to
uriteOGR (neuse

c Set_value (x,

C.seve (sags api.c56 Sering

System Architecture

Tmerface Languages

Tool Libraries

[ wwayc | [ woayo | [ ubaye |

-sgrd(in.gr

) # comvert the map to SAGA grid format:
©.5et_Nobata(x]  urite.asciigrid(meuse.grid[”dist"], "meuse_dist.asc”, mna.value=-1]

[e"zine”,

ering:
ssor (1ib="geostatistics kriging”,
esri{in.sgras="OK_zine.sgrd”, out. "OK_zinc.ase”, oul

- readGDAL{

ari.pred, ok.zine§§AGA, peh=19)

riging:

pesor (1ib="geostatistics Kriging”,
.esri(in.sgrds="RE_zinc.sgrd”, out.grids=

~ readGDAL(

ari.pred, rk.zinc§SAGh, pche19)

ction

==\ == bosor (1ib="p)_proja”, 2, parem-list (SOVRCE_PROJ-slL_RD, Thl

essor(lib=rio_grid image”, 0, parsm=list|GRID="meuse dist

_dist.asc”, out. dist.sgrc
"logzine"| ], Mmeuse.shp”, "meuse", "ESRI Shape

. parem=list (GR

"OK_zinc.ase") fhandl

. param=list (GR
"RE_zinc.ase”, ow

"RK_zinc.asc”) handl

Application Programming Interface

I Data Management I | Tool Management I

Data Structures Tools

Libweary Bater ince,

For eder Lists,
Liser inferaction

omaimode

solomd [Seed45K8 |

SAGA | System for Automated Geoscientific Analyses

Ways of

Automation
with)

Michael Bock, Olaf Comrad, Volker Wichimanmn
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B8 1000; 750x 1000y; 3250500

oge & G
Z i [overie S]] | Landsat Imegeci . =
= o
8 1000; 636x 864; 3282500x | i 7
B 001. P [reg +res] Name Hohe i. NN —
& N W7 2
B HS %
[ @ ; ;

] 006, Enzugsgebietsgrite

i NoData  -35065; 55659
18 100; 1053x 208y; 57276762 B show Legend

B 001, srtm Style vertical ‘
1 12.5; 1650 153'1‘, 3550150x £ urit m

B 001. Hohe G, 2-Factor

B 004, wu\bung (vEmka\) Font

sz
6 20,5 3715« 3105y, 572731¢ —
- 004, NIR.
B 005 landsat_19990904 ¢ 1 Borkdery Erg £ frame
I 006, landsat_15950904 £ Coor | [] white
B o1, red Memry Handing Normal
I 5, 937 633y; 3549000 5681 B
e - B 001, 7TK0_Ziegerhagen.c Transparency [% 0 777.900000 H
apes Show at al scae: 787.500000 624138 40913709
2% 002, Bodenfeuchte, 12.1 B tolors
£ Tye Gracuated Colors
£ 001, Forst, Standortkarti Boeos

100 colors:
Value Range | 243.921758; 5206143
Linear

By Tables

[ 001. dwd_temperatur

=R e e N o [0 e

Command Line =R mune

" u:n:n i uiui =99 590068-0 078354°X
(13

[ibrary path:

[Library n

podule nane
thor

TNeaga 2 1.0, Tes\ta.
Terrain Analysis - Morphometry
lope. fspece, Curvature
0.Conrad <c> 2061

isage: saga_cnd ~ELEUATION <str> [-SLOPE (st
cum <se>] [-UCURU <str>] [-METHOD <str>]
ELEUATION: (oer>
Cinput>
~SLOPE:<3tr> Slope
£id Coutput>
~ASPECT :{stx Aspect
< e3d Soutput>
-CURU:Gste 1 Survature
rid Coptional outpu = saga_api.5G_Create_Grid()
R it A.Create (saga_api.CSG_String(fA)) == 0:
~UCURU s Er> Profile Curvature print ‘Error: could not load <' + fA +
Grid Coptional output) returs
~METHOD:<str> Method

Jrint saga api.SAGh AP Get_Version()

-

-

Ghoice
fuailable Choices B - saga_api.$G_Create Grid()

01 Nainun Slope CTravis ot a1, 1975 1% B.Creace (sags_api.C8G_SCring(£8)] == 0:
3] Lo sq.,,m ,,m,d Brane dhamn print 'Error: could mot load <' + £B + '>!
31 Fit 2. 1yno returr
38 ki Bl de

it 2 Degree Polynom ergen
61 Fit 3 Degree Polynom CHaralick 19 e )

efault: 5 PR e R Scri p-t

£ 1: # pixeluiss
€ =

L Jlrewe Tl ol=ka

# convert the map to SAGA grid format:
urite.asciigridimeuss.grid[”aist], "meuse_dist.asc”, na.value=-i]
rsaga.esri.to.sgrd(in.gr st.asc”, out. aist.sgrc
writeOGR (meuse(c ("zinc", "neuse.ohp”, "meuse”, "ESRI Shape:

c.see_value(x, "logzincn ]

€. swguwa api.C56 String

System Architecture P S e e

esri{in.sgras="OK_zinc.sgrd”, out.grids="OK_zinc.ase”, oul

Imerface \rETprEtEr e - readGDAL("0K_zinc.asc") fbandl
iremrcien S ari.pred, ok.Einc§SAGh, peieis)
T e N —

i ging:
pesor (1ib="geostatistics kriging”, modul
.esEi(in.sgrds="RE_zinc.sgrd”, out.grids
~ readGDAL ["RK_zinc.asc”) $handl

Tool Libraries ari.pred, rk.zinc§SAGh, pche19)
cction

==\ == bosor (1ib="p)_proja”, 2, parem-list (SOVRCE_PROJ-slL_RD, Thl

. param=list (GR
RE_zinc.ase", ow

essor(lib="io_grid_image”, 0, parem=list{GRID="meuse dis

[ wwayc | [ woayo | [ ubaye |

Nomalmode  [sniormal  [Sie: 445K8 | ]

Application Programming Interface

I Data Management I | Tool Management I

Forermeter Lists,
Liser inferaction
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k SAGA [D:\lea(himg\agﬂ,zl]]ﬁ,aulumlinn\nulqn}_aﬁm,AGi‘l%ﬂ]j\dala\saga,aum:Tﬁun,ﬂ_l‘.ﬂmj] - [0L. DTM_zirdl_10m] -
pient ettt oot = TWI = log(As / tan(S))

[ EHEERO % 2 codd ¢ b XET |06~ 4
IM::ger EDEG[@IME x,%le:‘:mrimiziwmdlﬁ‘mnmxgum m(m L.
::: B2 Thumbnails . [ ] S:'ttying; rge“o Dsclipt:m B E ° AS = SpeCIfIC Catchment
10; 1166 1180y; 64610x 231460y ||| B Otions
% . Eam: DTM_zifl_10m Area
| o e — * S = Slope Angle
E] Show Legend
Style vertical
Unit
== * Input Data

Show Cell Value [7]
Memory Handli Normal
B Display
Transparency [ 0
Show at all scale
Interpolation  None
Bl Colors
Type Graduated Colors
B Scaling
Colors | 1 11 colors
Value Range 576.120972; 2127.24842
Mode Linear

* DEM

* Tools
1. Slope, Aspect, Curvature
2. Sink Removal
3. Flow Accumulation
4

. Flow Width and Specific
Catchment Area

5. Grid Calculator

’

L utomation_AGI T 2015 databbnalytical Hillshading. sard. . okay

ready ﬁ 71744125000
| M
R i
= Grid Calculator .- M
w
Data Objs
E |EE =
12 B Grid system 10; 1166x 1180y; 64610x 231460y
v} ﬂ > Grids 2 objects (Specific Catchment Area
U r = ]EIJ. << Result <create>
H‘E‘ - g > Grids from different System| No objects Load
tan | ) =
d = A ula Inigl / tan(g2))
e m
Take Formula |
}' Use MoData D
S Iope Data Type 4 byte floating point number
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Sink Removal
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& SAGA [Diteachingagit_2015_automation\DTM_zil 1.50m\DTM _zir_50m.sprj - [01. DTM 'W =S . "

e B | | Properies: oo w1 =
CECHEFEHRDY :lnl--j : — - :
aneger | [Froperies 9.7 s s e [ | Seﬁmgsl () Dscnp’nan| Bl History Bl Legend | =] Attnbut5|

I oy [ Bl g [ B0 Abus

I settings ® Description - TWI
B Options : .
7 tiesinsd B- "% Result [Grid Calculator]

™I

ption
No Data -09999; -99999
Bl Show Legend
Style vertical

Unit

Z-Scale 1

Z-Offset 0

Show Cell Value []

Memory Handli Normal
B Display

Transparency (30
Show at all scal¢
Interpolation | B-Spline

ﬂ Options
i 4P Formula [In(gl / tan(g2))]
ﬂ Mame [TWI]
ﬂ Take Formula [FALSE]
.4} Use NoData [FALSE]
ﬂ Data Type [4 byte floating point number]

& Bl Grids List

[Flow Width and Specific Catchment Area]

utomationtaustria_derm\DTM_zirl_50m.sgrd

]
pemﬂ c Catchment Area (5CA]) [Flow Width and Specific Catchrment Area] w Accumulation (Top-Downj]

on Unit [cell area]

Hi Direction]

ROy w [FALSE]

Clear History

Collpase Options Removall

Expand Options ] i

El
as Tool Chain t [100.000000]

Dateiname:  twixml

Dateityp: XML Files

'* Ordner durchsuchen

Mteachinghagit_2015_automationtaustria_dem\DTM_zirl_50m.sg.

'utom ationiaustna_dem\DTRA_zir]

||“——ﬁl
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— : -
£ Properties: twi . - = Properties: twi L =

® Tools = Data | I-[Tiﬂ Maps| - Settings |0 Dscriptiun| n Settings |o DSClip’(ian|
B Tool Libraries (2 Data Objects

@ Climate B Grids

@ Garden = Grid systern <not set> = Grid system 50: 234x 236y; 64610x 23!
@ Garden - Dj,rnarnics > > Elevation <not set> »» Elevation 01. DTM_zirl_10m

@ Grid [=] Grid system =not set> (=] Grid system 50; 234x 236y; 64610x 23!
@ Imagerj.r . == DEM «not set> == DEM 01. DTM_zirl_10m

@ Import/Export (=] Grid system . =not set> [=] Grid system 50; 234x 236y; 64610x 23]

. . == Elevation <not set> => EHevation 01. DTM_zirl_10m

-4 Landscape Evolution Medelling _ i

@ Projecti ] Grid system <not set> | B Grid system 50: 234x 236y; 64610y~ | [
" rejection << Result <create> i << Result <create> Il
@ Reports

--@ shapes Data Objects

@ Sirnulation

@ Simglation - QM Df. Esp Apply Restore [ Execute ” Load ” Save I [ Apply H Restore H Execute ” Load ” Save I
@ Spatial and Geostatistics

-4 TIN T

- Table

@ Terrain Analysis

EI@ Tool Chains

@ Terrain Analysis

EI@ Tool Chains

----- * Contour Lines from Points

..... * Gridding of Points

----- % Local Climate Zone Classification
----- % Object Based Image Segmentation
----- *g Regression Kriging

..... % Sieve and Clump |
----- ¥ Temperature Downscaling

..... g

Eg.-@ Yisualization “
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E Q-[' D:\teaching\agit_2015_autemation'twi.xml - Nutepad+_ Elélg
% Tools % Dﬂtﬂl'@l Ma.ps| Edit Search EIE.W Encoding Language Settings Macro  Run _F:.Iugms _Wmdow 7 ] X
= cHHE B smE et RE1ECEHEE
B Tool Libraries |
- Climate Bl wiemd E
1 <?xml version="1.0" encoding="UTF-8"7?2> -
@ Garden - ] , N —
) 2 El<toolchain saga-version="2.2.1">
@ Garden - D!l'namlcs 3] <grouprtoolchains</group>
@ Grid 4 <identifier>twi</identifier>
5 <name>twi</name>
& <descriptionrcreated from history</description>
@ Import/Export ‘I - e o F
] ] 7 —] <parameters>
@ LEHdSCEpE Evolution MDdE”Iﬂg 8 E <input varname="tool 05 ELEVATION" type="grid">
jecti 9 <name>Elevation</name> 1
10 - </input> 3
11 = <input varname="tool 04 DEM" type="grid":>
1z <name >DEM</name>
13 - <finput>
@ Simulation - QM of E5P 14 [ <input varname="tool 02 DEM" t;?pe="grid">|
@ Spatial and Geostatistics dd <name>Elevation</name>
@ TIN 16 - </finput>
@ 17 = <output varname="tool 01 ERBESULT" type="grid">
Table 18 <name>Resu1t<fname>_ o |
@ Terrain Analysis 9 </output>
E@ Tool Chains 20 - </parameters>
i . . 21 = <tools>
22 = <tool id="tool 05" libraryv="ta morphometry" module="0" name="S5lope, As
@ Terrain Armlyms S g g
-4 Tool Chain twi 23 <output id="SLOPE">tool 05 SLOPE</output>
..... "@. Contod 24 <option id="METHOD">6</optionX
..... % Griddid Exerute 25 <option id="UNIT SLOPE">0</option>
_'% L I 26 <option id="UNIT ASPECT">0</option>
..... oca —
- - 27 <input id="ELEVATION">tool 05 ELEVATION</input>
_____ *g Object Save to Script File . </rools -
..... Wy Regres Save to Clipboard 23 o <tool id="tool 04" library="ta preprocessor" module="2" name="Sink Ren
_____ ®yr Sieve a 30 <output id="DEM PREPROC">tool 04 DEM PREPROC</outputy
_'% T Reload ETN <option id="METHOD">1</option>
""" EPE - 3z <option id="THRESHOLD">FALSE</option:>
----- g Edit 33 <option id="THRSHEIGHT">100.000000</options .
-4 Visualization < m | b
12431 lines:63 Ln:14 Col:47 Sel:0|0 UNIX UTF-8 w/o BOM
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<toolchain>

* Attributes
* saga-version

* Content

* <author>
* <description>
* <menu>

* <parameters>

*  <tools>

SAGA Ways of Automation Workshop | FOSDEM 2016

H<toolchain =aga-version="2.2.1">

Z£2xml verzion="1.0" encoding="UTF-8" 7>

<grouprtoolchains</group>

<identifier>twi</identifier>

<namertwi</name>

“<descriptionroreated from history</description>

<parametersi
<option varname="GRID SYSTEM" tvpe="grid system">
<input wvarname="DEM" tvpe="grid" parent="GBRID S¥YSTEM":
<output varname="THWI" tyvpe="grid" parent="GRID SYSTEM">

< /parametersy>
<tools>

<tool id="tool 035" library="ta morphometry" module="0" namg
<tool id="tool 04" librarv="ta preprocessor" module="2" :ai
<tool id="tocol 03" librarv="ta hydrology" module="0" :ame=l
<tool id="tool 02" librarv="ta hydrology" module="15" name3
<tool id="tool 01" librarv="grid calculuzs" module="1" name3
</ toolss
</ toolchain>
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* <group>
* Content: A category to which the tool belongs to
* <identifier> [obligatory]
* Content: unique(!) id, used to identify and run the tool from other scripts or tool
chains

* <name>
* Content: human readable name of the tool

* <author>
* Content: the authors, copyrights, ...

* <description>
* Content: more explicit description.

* <menu=>
* Attributes:

absolute=true/false (default=false)
* Content: menu path of the tool (saga_gui)
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<parameters>

Content
*  <input>

*  <output>

* <option>

Local Climate Zone Classification

B Grids
B Grid System
== Features
«« LCZC
< LCZC (Filtered)
B options
Training Areas
Random Forest Tree Count
Class Definition File
Sawe LCZC as...

120; 239x 354y; 627150 24
18 objects (LCB1380442014
<create=
<not set=

I:\data'___help_requests\b
32
I:\data'__help_requests\b

Data Objects

SAGA Ways of Automation Workshop | FOSDEM 2016

Cancel

Load

Save

Defaults

Bl )

<parameters>
<option varname="GRID SYSTEM" type="grid system">
<name>Grid System</name>
</option>
<option varname="FILE TRATNING" type="file">
<name>Training Areas</name>
<filter>FML/FMZ Files|*.kml;*.kmz|All Files|*.%g/filter>
</option>
<option varname="RF TREE COUNT" type="integer">
<namerRandom Forest Tree Count</name>
gvalue min="1">32</valus>
<description>How many trees to create?</description>
</option>
<option varname="FILTER RADIUS" type="integer">
<condition type=”exists“>LCZC_EILTERED<fcnnditinn>
<names>Majority Filter Radius</name>
<value min="1">2</value>
</option>
<option varname="FILE CLASS DEF" type="file">
<name>Class Definition File</name>
«filter>Table Files|*.txt:;*.dbf;*csv|All Files|*. %< /filter>
</option>
<option varname="FILE LCZC" type="file" =zave="true">
<name>Save LCZIC as...</ /name>
<valuex</value>
«filter>FEMZ Files|*.kmz|All Files|*.%</filter>
</option>
<option varname="FILE LCEC FILTERED" type="file" save="true">
<condition type=”exists“>LCZC_EILTERED(fcondition>
<name>Save LCZC (Filtered) as...</name>
cvaluer</value>
<filter>FMT Files|*.kmz |[All Files|*.%</filter>
</option>
<input varname="FEATURES" type="grid list" parent="GRID SYSTEM">
<name>Features</name>

</input>

<output varname="LCEC" type="grid" parent="GRID SYSTEM">
<name>LCEC</name>

</output>

<ogutput varname="LCEC FILTERED" type="grid" opticnal="trme" paren
<name>LCEZC (Filtered)</names>
</output>
</paramseters>
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<input>, <output> o

* Attributes e
* varname: unique(!) variable id
* type: data set type shapes
* parent: e.g. a single grid system for grids

table

tin

* Content points
* <condition> o
grid_list

* conditionally en-/disable the parameter
* <name> table_list
* human readable name

* <description>
* more explicit parameter description tin_list

shapes_list

points_list



System for Automated Geoscientific Analyses SAGA Ways of Automation

<option>

* Attributes

* varname: unique(!) variable id
* type: variable type
* parent: e.g. a table for table field selection

* Content

* <condition>
* conditionally en-/disable the parameter
¢ <name>
* human readable name
* <description>
* more explicit parameter description
¢ <...>

* dependent on the option type, various type specific
attributes and content keys might apply, e.g.:

* <value> default value for numeric and text
variables

* <filter> format filter for file selection

Workshop | FOSDEM 2016

oe

node
boolean
integer
double
degree
range
choice
text
long_text
file
table_field
table fields

grid_system
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<t00|s> <tools>
<tool librarv="ta morphometry" module="0" name="S5lope, Aspect, Corvature">
° Content <tool library="ta preprocessor" module="2" name="5ink Removal">
<tool library="ta hydrology" module="0" name="Flow Accumulation (Top-Down)
L4 <too|> <tool librarvy="ta hydrology" module="19" name="Flow Width and Specific Cat
<tool librarv="grid calonlu=s" module="1" name="Grid Calcunlator">
</tools>
<tool>

* Attributes

* library: tool library of the tool
* module: tool identifier (unique!)
* name: unused, good for better reading

* Content

* <input>/<output>/<option>
* Attributes
— id: tool's parameter identifier
— varname=true/false (options onIy, <tool library="ta morphometry" module="0" name="51d
default=false) <output id="SLOPE">tool 05 SLOPE</output>
e Content <input I14="ELEVATION">DEM</input>
<option id="METHOD">6<,/option
<option i:i="UNI'T_SLDPE“}D{,-"E:ptir:nn}
<option id="UNIT ASPECT">0</option>
</tool>

— varname or value (options only)
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E <parameters> <parameters
= &NpEE varname="tool 05 ELEVATION" type="grid"§ <SNpUt varname="DEM" type="grid"®
: <name>Elevation</nams> i «<name>Elevation</name>
b <finput> finput> q .
=l <input varname="tool 04 DEM" type="grid">» <ogutput varname="tool One Slngle InpUt
<name>DEM</name> <name>Resnl t</name> gnd named ’DEM‘
o </input> </output>
= <input varname="toocl 02 DEM" type="grid"> </parameters>
<name>Elevation</nams> -] <tools>
e </input> E <tool id="tool 05" library="ta morphometry" module="0"
= <gutput varname="tool 01 RESULT" type="grid"» <output id="SLOPFE">tool 05 SLOPE</ocutput>
<namer>Result</nams> <option id="METHOD">6</option>
B </output> <option i:1=“UNIT_SLOPE“:-D{,-"nptinn::-
- </parameters> <option :i_:1=“U'NIT_A.SPEET“>D<,-"r:|p1:ir:|n>
-] <tools> <input id="ELEVATION">DEM</input>
E <tool id="tool 05" library="ta morphometry" module="0Y| I </tool>
<output :i_d=“SL'DE"E“}tool_[]ﬁ_SLﬂPE{,-"nutput_‘:— = <tool id="tool 04" library="ta preprocessor" module="2
<option id="METHOD">6</option> <output :i_:i=“DEI-!I_PREPRDC.“>tool_D4_DEl-![_PREPRm<,-"nutpm
<option id="UNIT SLOPE">0</option> <option id="METHOD">1</optionl
<option id="UNIT ASPECT">D</option: <option id="THRESHOLD">FALSE</option>
<input id="ELEVATION">tool 05 ELEVATION</input> <option id="THRSHEIGHT">100.000000</option>
- </tool> Properties: twi - - = TERV) Properties:twi |
= <tool id="tool 04| [El Settings |@ Description| le="q| b </too1 [l settngs | @ pescipton |
<output id="DEM||HE outp |E <tool (B ' OhECE bgy" module="0" n
<option id="MET} EE::S - — = <tool B Gd system ot eets bgy" module="19%"
<option id="THREY ::Elevation <not sets <out =>Elevaton | <notset> t>
<option id="THR} 3 Grid system <ot sets <opt E] Grid system <not set>
<input id="DEM"] +> DEM <not sets <ing << Result <reate
- </ tool> H Grid system <not set> <inp T
=> Elevation <not set> — L </ tool
[l Grid system <not set> |
<< Result <create>
Data Objects
Apply Restore [Execute” Load ” Save ] Apply |Restore| E'K'ECI..ItEl Load I Save |
T .|
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11
[

<parameters
varname="DEM" type="grid" I
! <name>Flevation</name>
é!numt>

</parameters>
<tools>

<gutput varname="tgol 01 RESULT" type="grid">
<name>Result</name>
</foutput>

<tool id="tool 05" library="ta morphometry" module="0"
<output id=“SLOPE“>tool_p5__SLOPE<foutput>
<option id="METHOD"»>6</option>
<option id=“UHIT_SLOPE“>D<f0ptinn>
<option id=“UNIT_ASPECT”>D<fnptinn>
<input id="ELEVATION":>DEM</input>
</tool>
<tool id="tool 04" library="ta preprocessor" module="2
<output id=“DEM_EREPROE“>tool_p4__DEﬂ_PREPRDC<f0utpm
<option id="METHOD">1l</option>
<option id="THRESHOLD">FALSE</option>
<option i4="THRSHEIGHT">100.000000</option>
<input id="DEM">DEM</input>
</tool>
<tool id="tool 03" library="ta hydrology" module="0" n

<tool id="tool 02" library="ta hydrology" module="19"
<output id=“SEA“>tool_p2__SCA£!output>
<option id="METHOD">»>2</option>
<input id="DEM">DEM</input>
<input id=“TCA”>tool_p3__CAREA<iinput>
</tool>

<?xml version="1.0" encoding="UTE g

H=toolchain saga-version="2.2.1"> One Single gr|d

<group>toolchains</group>

<identifier>twi</identifiers system as parent
<name>twi</name> for all grids

<description>created from histdo
-] <parameters>

E <- varname="GRID SYSTEM" type="grid system" I
| <name>Grid System</nams>

= {fﬂption}
= <ipput varname="DEM" type="grid" parent="GRID SYSTEM":>
<name>Elevation<,/name>
- </input>
= <output varname="TWI" type="grid" parent="GRID S¥YSTEM">
<name>Resnlt< /name>
- </output>
- </parameters>
<tools>
<tonl id="tool 05" libraryv="ta morphometry" module="0" ng
<tool :i_:i=“t. ﬂnr“ module="2" p
<tool id="t nSethus'ﬂDescptonl module="0" nams
<tool id="t |5 Data Objects module="19" nan
<tool id="t B Grids module="1" nay
coucpus 3 [ St oae
<option i << Result <reates pption>
<option i
<inmput 1
<inmput 1 =S
- </tool>
- </tools:
Le/toolchains
Loply |Restc-re| E‘K‘ECI..ItEl Load I Save |
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% Tools = [}atalﬁl Maps|

m Tool Libraries

Q Climate

Q Garden

Q Garden - Dynamics
- Grid

- Imagery

Q Import/Export

Q Landscape Evelution M
Q Projection

Q Reports

Q Shapes

Q Sirmulation

-4 Simulation - QM of ESH
-4 Spatial and Geostatistic

- Table
Q Terrain Analysis
|_'—_|$ Tool Chains

odelling

twi

SAGA Ways of Automation

= Gl
& Grid System

' 25; 400x 400y; 357001
== Elevation | 01. dem25m

Q TN | il <« Result : < creates

Q Terrain Analp==
EQ Tool Chaing
----- ¥ Contour
----- 5 Gridding
----- ¥ Local CI
..... Wy Object B
..... Wy Regressi
----- ¥ Sieve an
----- g Temperd

..... g

Eﬂ--@ Yisualization

twi
Execute

Save to Script File
Save to Clipboard

Reload
Edit

Workshop | FOSDEM 2016
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(] 05. Landsat Band 5
Eidio]

H — Hoes

'ITIIL.:.;—. 1y L d

Ilmllml]

Workshop | FOSDEM 2016

<tools>

4708000 4712000 4716000

04000

<tool librar

y="imagery segmentation” module="2"

name="5%eed Generation">

<tool librar

v="imagery segmentation" module="3"

name="5imple Region Growing">

<tool librar

v="grid filter" module="g"

name="Majority Filter">

<tool librar

yv="shapes grid" module="g"

name="Vectorising Grid Classes'">

<tool librar

yv="shapes grid" module="2"

name="Grid Statistics for Polygons">

<tool librar

yv="table calculuzs" module="14"

name="Clunster Analy=sis">

<tonl librar

yv="zhapes polygonz=" module="a"

name="Polygon Dizsolve">

<tool librar

v="shapes polygons" module="10"

name="Polygon Parts to Separate Polygons'>

</tools>

Pl ) l-*—‘i-'--

; = "i&r —

=
=

Object Based Image Segmentation

4716000

B Data Objects
E Grids
El Grid System
Bl Shapes
<< Ohjects
E Options
Band Width
Generalization
Mumber of Clusters

Mormalize

28.5; 580x 510y; 561749.25x 5

7 objects (Landsat Band 1 (t[...

< createx
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Seann Cmera | Coma ets

4. Search Resulis

If you selected mon than ane dats sst to seercn, use
the drapdown to s the search resuts for sach spec
data set.

Nate: You must ba iogged in fo downioad and order
E]

oo crers |20

Search Criteria Summary (S

Show Rtk Controls.
D Set
LE CRUTIRS

Acsummon Dute: 2440014
2 a2
Ao 0

Widd 710

worldwide

Entity 10: LCHOSE04014280L 0N
Coandinaies: I BGAI 06 12701
Acsuimmon Case: 07-07-14
e

o 201

Weid 1O

Ertity D: LCAO550 36001 4384L G003
Coardianes: 30 H0596.04 THESS
Acauiemon ate: 245614
e

Bty 10: LCOIESIATO0AZ64L G0
‘Dordiruten: 30 BT -0 1055

function of cities.
ISPRS International Journal of Geo-Information, 4(1), 199-219.

Clear Critaria

Bechtel, B., Alexander, P. J., Béhner, J., Ching, J., Conrad, O.,
Feddema, J.,

Mapping local climate zones for a

Gerald, M., See, L., Stewart, |. (2015).

database of the form and

doi:10.3390/ijgi4010199.

&g
W e Gecprcesng Map Wintow 1
QB Y d D R RENE k=S
Marage i Pragerben Bardam Fomt (Viad)
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* <condition> LLook-up table will
* type be loaded and Maijority filter will be applied,
. value applied, if the user if the user chose to create
: selected a file the resulting grid
* variable

<tool library="ioc gdal" module="3" name="

<tool library="shapes tools" module="2" nal

<tool library="grid tools" module="32" name>

<tool library="pj projd" module="2" name="ﬂcc“

<tool library="imagery vigra" module="9" name= ;ét Clazsification (ViGra)">

 DEF">
t Table">

¢EZ“SElect Look-up Table for Grid

- ) \
<condition type="not equal" wvalus="" varlable=“ﬁILE_r
<tool library="io table" module="1" name="Impori

<tool library="grid wvisualisation" module="10"
</condition>

<condition type="not equal” wvalue="" variable="FI@& LCZIC">

<tool library="io grid image" module="2" namn@="Export Grid to EKML">

</condition> Rﬁ//
<condition type="exists" variable="LCZC FILTERED">
<tool library="grid filter" module="6" name="Majority Filter">

<tool library="grid wvisualisation" module="10" name="Select Look-up Table for Grid

<condition type="not equal” valus="" variable="FILE LCZC FILTERED">
<tool library="io grid image" module="2" name="Export Grid to EKML">
</condition>

</condition>
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Introduction Introduction| O | User Group | Software | FAQ. |

| Legal Notice

Development
User Group
Software
FAQ.
References
Legal Notice

Welcome to the SAGA Homepage

@ SourceForge
>> Downloads
>> Forums

>> Tracker
>> News
>> Wiki

www.saga-gis.or

SAGA s a free geographic information system (GIS), with a special ‘Spplication
Programmming Interface’ (AP1) for geographic data processing. This API makes it easy to
implement new algarithms. The SAGA AR supports grid data, vactor data, and tables.
Ataglance .. D §
Details [ Screenshots | [Public | [Related | [News
Project Admins : anngel, pconrad, rekloy w
Cevelopers : 12
o 4-Beta, 5 -
Intended Audience ; Deselopers, End | Education, 5
License ; GHU General Public License (GPL), GHU Library or Lesser General Public License (LGPLY
Operating System : 32-bit MS Windows (95/98), 32-6it MS Windows (NT/Z000/%P), &l 32-bit MS Windows (95/98/NT/2000/%P),
s, Win2k, WinkP
Programming Language : Ci
Topic : Earth Sciences, Ecosystem Sciences, GIS, Simulations, Eramewerks
Tranststions - English
urceforge.net/projects/sag
Discussion Forums: User Forum
Adrin
User Forurmn hd Ultimate ¥ Show 25 T
Topic Topic Starter Replies
3 _area calculation 5-hailly 4
03 _RSAGA on Hardy 64 montanabay. 3
3 _qeometrical properties of polygons hydrogist 1
@3 Sampling a table dataseting data from tables. derntl 2
C3_compiling on Hardy 64 montanahay 3
(3 _Ubuntu Hardy 64bit montanabay. ]
& i ing a linestring of points itheelen 0
3 shade arid with., huberthilbert 2
G T taols hideux 1
O _surfit4saga huberthilbert 2

SAGA 2.2.3 | News & Outlook

Explore the world of SAGA GIS

http://www.saga-gis.org

Basic information
Comprehensive list of references

http://sourceforge.net/projects/saga-gis

SourceForge > host for OSS projects
Download software, documents, data

SAGA Wiki

Bug, Feature Tracker
User Forum

User Guide and Manual

SAGA GIS

Wiki Navigation

! Recent Changes
‘2 Manage Space

A [Fioject Seaich | Advanced

& Donete:

home

page | discussion | istory | notify me | backlinks |

@ Protected

o Wiki Home
* Getting Started
S4G Instaliation
Executing SAGH,
Mociules

Documentation
S4GA Development
Contributing

= SAGA
= Wikl

Welcome to SAGA Wiki Home. This is the main page of the Wiki, other pages are accessible via the
links provided

Getting Started

FOSDEM 2016
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2 {
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Jurgen Boaner, Keith Raymand McClay & Josef Strogl

Hat 18 [Ee

Hamburger Beitrige zur
Physischen Geographie und
Landschaftsskologie

Jargen Bshner, Thomas Blaschie
Lucs Montanarells {Eds.)
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Evenen “[_Unterschritien “|; Lesezeichen . |

* The Philbsaphy of SAG2
+ Guick Start

Fommertare @ arioof seten

Vern Cimmery’s User Guide
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Marine Data Literacy

SAGA 2.3.3 | News & Outlook

marinedataliteracy.org

The Marine Data Literacy Project is an attempt to bring together detailed, profusely illustrated instructions for many specific marine
data management and analysis procedures, including basic GIS, ocean station data, satellite imagery, and operational data
streams. The exercises are grouped according to an informal typology, but users are advised to simply browse through and see
what's available. In general, the entire collection is constructed as a sequence of actimties to build a "national marine data resource”
for a selected area. Since 2010 this location is the area offshore the Ivory Coast. The exercises are currently used by the
UNESCONOCAOCE marine data training program, the Japan Foundation/POGO young scientists training program at
Bermuda/BIOS, and the Ghent University-Erasmus Mundus masters degree program. SAGA is extensively used in all "marine GIS"
lessons and in lessons dealing with gnids, rasters and images. Contributing authors are always welcome, and an HTML exercise
template is provided for their use. Intensive use of illustrations, and an absolute adherence to the step-by-step approach for all
exercises are the only requisites.

Saga

This 1s the general-purpose,
"workhorse" program we
recommend to all data

also use other commercial or

shortcoming is the minimal
documentation.

management students, even if they

ipublic domain GIS solutions. One

(General information:

* Saga Homepage

* Saga Forum on

Sourceforge

Saga installation files.

* Saga Files on

Sourceforge
® The ZIP version (not

the unexplained EXE
setup version) should
be copied to a
convenient location
and unzipped to C:\

* Run by clicking on
saga_pgui.exe

* Windows 32 or 64. Create a shortcut to the executable

* Saga's Tutorials Collection
* Australia-Indonesia Training in Saga for Resource

* Rohan Fisher's Saga Tutorials (in English and Indonesian)
* 1.3 Running 32-Bit Saga on a Mac with WINE - Provided by a

* Saga Wiki on Sourceforge for Linux information
® "Mac users might like to hear that efforts are going on to make

saga gui.exe to run the program

Management with Imagery

student

SAGA work on MacOS more smoothly. You find a thread regarding]
the MacOS port in the SAGA User Forum at
http://sourceforge.net/p/saga-gis/discussion/790705/thread
/b11del26/ Have a look at hitp:/www.wxwidgets.org for
background information about the wxWidgets project.”
DOMINOC925 - An amazingly good set of illustrated tutorials for
Saga and other geospatial software; possibly hundreds of exercises,
but not indexed -- use search function to find Saga examples

FOSDEM 2016
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dominoc925.blogspot.com

rohanfisher.wordpress.com

open-source-geo-spatial

dom1noc925

Anoit a0

Google

rohanfisher

ICT4D - Appropriate tech for decentralisation

Applications, in
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Simple method to count trees using Saga GIS

Satellite image display and analysis with a focus on Nusa Tenggara Timur.
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Nusa Tenggara Timur
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the interpretation of sateilite data is often key to understanding the mapped iandscope,

FRE observed changes and for deriving useful management outcomes. Currently, most satellite
based assessments of natural resources in Eostern Indonesia are conducted by non-locals.
However, with evoiving technologies and changing research methods, new opportunities are
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T —_— Visual Interpretation
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S Mosaicking Subsetting
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CUSTOMISATION Introduction to Filters
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Supervised Classification

Change Detection
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