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JGRASSTOOLS? HORTONMACHINE?

Due to historical reasons and due to the first releases of the
gvSIG plugins in the last month the JGrasstools project
decided to go back to its original name: The Horton

Machine

It is beyond the scope of this presentation to discuss further
ahotit it



THE HORTONMACHINE IN GVSIG

Most functionalities can be accessed from the main menu:

1 Raster Map Calculator

Geopaparazi

Epanet

|_ Tools
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THE SPATIAL TOOLBOX
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THE SPATIAL TOOLBOX

The GUI

 The HortanMachine Spatial Toolbox 1/ /17 1

Modules

2 Modules
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Models are grouped by categories:

e HortonMachine: geomorphology
analysis

e Raster and vector processing

e Mobile tools: support for
Geopaparazzi (digital field
mapping)

e LESTO: LIDAR Empowered Science
Toolbox Open Source



HORTONMACHINE MODULES

Drainage direction,total contributing area, network and
watershed extraction, rescaled distances and hydrologic
attributes, slope, curvatures, hydrologic indexes and

geomorphologic attributes.




and temperature)

STATISTICS

Interpolation of meteorological data with Kriging (rainfall

humidity and wind).
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PEAKFLOW

Evaluation of the maximum discharge for a given
precipitation (works also with statistical information rainfall
Intensity-Duration Curves)
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SAINT VENANT & HECRAS

Simplified 1D hydraulic model: it is based on Saint Venant
equations, is GIS based, i.e. input and output are GIS layers.

Water depth and velocity are calculated for each section and
lateral contributes (inflow and outtakes) are handled.

RIVER PROFILE
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SHALSTAB

Hillslope stability: Shalstab  Critical rainfall

unconditionalky stable
B o Immjday]<gorit<50 [mmjday]
50 [mmjday] < =gcrit <100 [mmjday
100 [rarn day] < = gerit< 200 [rarm;/day]
gerits =200 [mm/fday]
unconditionally unstable

unconditionally unstable

. unconditionally stable

I stable

I unstable

I rock

EEENE

rock

The stability condition is calculated for a given precipitation.



DEBRISFLOW

Triggering, propagation in network and final propagation on
the fan




LESTO

Developed in collaboration with the Free University of
Bolzano. At the moment the toolbox is mainly dedicated to
forestry analysis.

LESTO Z

LiDAR Empowered Sciences Toolbox Opensource
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ADAPTIVE TIN, GENERATION OF DTM
FROM LIDAR




EXTRACTION OF BUILDINGS FROM
LIDAR DATASETS
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SINGLE TREE EXTRACTION

Vegetation: individual tree crown approaches are followed,
aimed to detect position and main characteristics of each
single tree.

Modules that work both on raster and point clouds.



THE RASTER MAP CALCULATOR

The mapcalc is a tool that can be use to perform map
algebra on raster maps.

Let’s assume you want to know which part of an elevation
model between 1000 and 1300 meters looks towards south.

Once you calculated the aspect map with the Spatial
Toolbox, you can use a mapalgebra formula like this:

if (dtm_all>1000 && dim_all<1300 && aspect >160 && aspect <200 ) {
result = dtm_all;

} else {
result = -9999.0;

}



THE RASTER MAP CALCULATOR

The GUI of the mapcalc looks like the following. And the
map from the previous formula like the one in the map view.

[} gvSlG 2.4.0.2833 with HortonMachine - calwello.gwsproj —
Ela Selection Layer Zhow Mew Map Joals Window Help HMachnae |
MEEIEET T - B EEEU IR 0 Sdsax
Project managear i i i i g E
[ Console Log & B Wiew: Untitled
z o ¥ L7 output
|_. Clear | | ...i'pfﬂP]'J L @ ¥ I aspect
- # & dtm_all

story

Procass started: 201 7-10-06 16:35:01
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-
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Processing maps. ..
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405, .,
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| fundlonfrea || mapName Fath
|| [dtm_al=1000 & dtm_all=1300 L& aspect =160 bi aspect <200 ] { atm_all Jhomahyoralogisidat. .
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resull = 55995 0;
il
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Syntax Help [ Debug
pracassing area | Heap [M8] 1000 -
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e = = | Dutput Path —1
[ [i6] [con] | tar | while| | [same/ydralogis/dataiTM_caheloioutput.ase | | .0 |
| run ]

11|26,953 E erers [ = GE3,424 42 Y = 5,133 645,41 EPSG 32632



GEOPAPARAZZI TOOLS FOR GVSIG

The plugins contain a set of tools dedicated to the
interaction with the digital field mapping app for android
Geopaparazzi.

It is beyond the scope of this presentation to describe these
tools.

To summarize in gvSIG it is possible to:

e create the map background data as .mbtile
e export all the data contained in the project as shapefiles

e and browse the images linked in the shapetfiles



EPANET

EPANET is a powerful and well known software for water
supply system management (analysis) and design.

Project manager
Document types

View: Epanet Layer View

A reservoirs

T1: 6.00
A junctions

Map Sheets Charts

Epanet Layer View T

Session properties

Session name: Untitled

Saved in: Ihomerhydrologis/guSIG/MYPROJECTS/castello_ep...
Creation date: Nov 30, 2015

‘ Properties

Epanet Results Browser

Variables

Epanet Runs

1 - New Epanet Run -

Node variable |PRESSURE -
Title: New Epanet Run e ——
Description: New Epanat Run Description Link variable [FLow -
User: hydrologis

Timestamp: 2015-12-01 09:12:44

Timeline

Selact time 1970-01-01 03:00:00 v‘
Plots

Plot Node [ -

Plot Link \ 30l

B

142292 |« lMeters i = 6a7.723.51 v = 5.128.399.81 [FPSG: 37632

Again, it is beyond the scope of this presentation to describe
these tools.



TOOLS AND UTILITIES

The Horton Machine plugins contain a set of small tools and
utilities that can be useful in a number of situation.

We often need them when we create new modules and need
to test them on large rasters.

Most of them can be accessed from the main menu:

52 Spatial Toolbox

- Baster Map Calculator

: GeopaparazZi b

Epanet b

Tools 8 ‘= Position Info
=] WKT Geometry Tool
=] Prj Tools

Charts i=| Eeature Browser
"8 Raster styler




THE POSITION INFO TOOL

This tools allows the user to view the clicked coordinates
and see them in a different projection and also copies them
into the clipboard:

DeHoxHEasa ez iR 08 L8+ RR2G0 VRO L[BEl0 *vuen
Project manager :
-Document types

QM2 @B B8 | & 0% ne_10m_admin_l_states_provinces |+

' view: world
=-[¢] M ne_10m_populated_plact

P -_— ‘ i e B .
S T A [ r =-[»] M ne_10m_admin_1_stat«
-~ r - = -
= . “

Map Sheets Charts

Rename

Delate

Propertias

~Session properties
Session name:  Untitled
Saved in: Jhomefhydrologis/gvsIG/MYPROJECTS/geopaparaz...

Creation date: Nov S, 2015

Simple Position Info Tool

Easting |1 1.100443610449378
Northing |4\‘5. 063519016055096

Reprojected Easting [662¢52.6979097393

|
|
Select Coordinate reference System B |EPSG:32632 |
|
|

Reprojected Northing |5103249.721909972




WKT GEOMETRY TOOL

One can select a geometry in the layer and extract the WKT
representation of the geometry. The same way one can
write/paste some WKT geometry and insert it in the layer.

-Session properties
Session name: Untitled
Saved in: Ihomerhydrologis/guSIGIMYPROIECTS/geopaparaz...

Creation date: Mow 5, 2015

WIKT Geometry Tools -

Get WET from layer | get WKT

54, 11.47064917 46.335857, 11.47054383 46.23554552, 11.470
543527 46,33597559, 11.47042984 46,33596933, 11.470314732 4
§.33593488, 11.470250786 46.33588815, 11.47005267 46.33596
936, 11.47003879 46.33598014, 11.470004 445.3355975, 11.468
97755 46.33602177, 11.46994731 45.33604232, 11.46590578 4
6.33608339, 11.46984946 46.33409634, 11.46967923 46.33421
158, 11.465951359 46.3351826, 11.45934565 45.33620446, 11.4

M ne_10m_popul

@-v] M ne_10m_admir

e ¥

LINESTRING (11.47080699 46.33587836, 11.47072565 46.335882

Put WKT into layer | put WKT




THE PROJECTION TOOL

A projection can be chosen and customized in the textarea
(ex. missing Bursa Wolf Parameters).

This tool will do nothing more than create the prj file for the
layer’s source.

Saved as: _ .| = 21504 |
Crei prj Teols & Ml [
~ Layer to add prj file to [aspect v]
Select CRS [
PRCJCS["Monte Mario / ltaly zone 1", o

GEQGCS["Monte Mario",
DATUM["Monte_Mario”,
SPHERCID["International 1924", 6378388.0, 257.0, Al
TOWGS84[-104.1, -49.1, -9.9, 0.871, -2,817, 0.714, -1]:
AUTHORITY["EPSG","6265"]], i
PRIMEM["Greenwich", 0.0, AUTHORITY["EPSG","8901"]], |
Customize UNIT["degree”, 0.017453292519943295], -
AXIS["Longitude”, EAST],
A¥IS["Latitude", NORTH].
AUTHORITY["EPSG","4265"]],
PROJECTION["Transverse Mercator'],
PARAMETER["central_meridian”, 9.0],
PARAMETER["|atitude_of origin®, 0.0],

[4]




THE FEATURE BROWSER

The feature browser is a simple yet very usefull tool when
you need to check a dataset. The tool puts the features in a
list and allows the user to browse them back and forth.




THE RASTER STYLER

The raster styler can be accessed from the main menu or
from the context menu (right click) on raster layers:

. D e s L

!EE ac
F7 dt Single Band Raster Styler




THE RASTER STYLER

Right now, when one defines a colortable for a map, he gets
255 color rules and an unreadable legend.

D2 HOHHEBA®SA&AFOa8L ~4000%(0 ¥ @t sdmnsa@s" "N
Project manager - s
rDocument types

v: Untitled -9

m‘l
W
!‘,},
a

b b =D

Ll el el =0 B = % B R PV

Color table

Table | Gradient

Color: | Class | RAGE ! value Final |Ahha
. 0,00 0 1.412255 |«
. 0,00 1.412 2824255 [
. 1; 151 2.824 4,235255
[ 2,22 4.235 5,647 255
I 3,33 5.547 7.059255
- 4, 4,4 7.058 2.471 255
I 555 8.471 9,882 255
I 6 6 6 9.882 11.294255
I 7.7.7 11.294 12706255
. 10 8 88 12,706 14.118255
- 11 899 14118 15525255
. 1 10,10, 10 15.529 16.541 255
[ B 11,11, 11 16.941 18.353255
I 1 12,12,12 18.353 19.765255 :
- 1 12, 13,12 19765 21176255 [ C==p Spring Green (24
. 1 14,14, 14 21176 22588255 I O e viglet (256)
17 15,15, 15 22.588 24255 B Deep vellow (256) [
- 1 16, 16, 16 24 25412255 |=| EM—
; : — e ; - Lava lamp 1 (125}
Ragister: @ﬂ[m '] L ['.'_’Elﬂf 255@@ Bl == Lsmp 2 (125)
Mindrmum: 0 | Maximum: |360 | Recalculate stamti:sj = 1l |

Tl Aebiradm =nlae balela izl 1t memmsbad oo Il Cab lammibe =] 'YL (sl



THE RASTER STYLER

The map of aspect ranges between 0 and 360 degrees,
usually coloured from white to black between 0 and 180,
and from black to white between 180 and 360. » 3 rules




THE RASTER STYLER

If we style also an elevation model and add some
transparency, we get a nice 3D feeling

hpHoEAasa2Ad08: +[4000% 0 ¥ @t a@usu@Ea]" "N A=
Project manager =~ @&
rDocument types
View: Untitled
=¥ !': aspect
o
180
Table Map Charts | 360
"B =« ¥ dtm_flangine
‘View 1 ! B4E.5
Untitled 1107.2
13580
1628.8
g
2150.4
rSession |
MName: Untitled
Saved as:
C simple Single Band Raster Styler =~ 4F e H
 Layertostyle  |dtm flanginec -
Opacity 100 Number format (0.0 | [+] Interpolated
optional Novalue |-5595.0 |
Select Colortabla |.B|m|' v] [Apphr]
0181 181
02550
255 2550
2331270

191 127 63

Define custom 2021 20




THE RASTER STYLER

And then there are maps that need categories. Ex. to nicely

read a map of flowdirections you need to have a legend
showing the directions.

e oxiBlasacadesu-a1a00% 0 *et|nldnsana] -
Project manager iy ]
Document types
View
Unititled
&[] £E dim_flanginec
B46.5
1107.3
i 1368.0
Session e
dem Unskime 1889.6
Sawad as: 218D 4
E Simple Single Band Raster Styler I:IFE‘ i
Layer to style [flmu ﬂ

Opacity 100 »|  Numberformat (0.0 | [+]Interpolated

Optional Novalue [-9999.0 |

Select Colortable [flo‘w '-l Apply

1:E 255 2550
2:NE 02550
N 0 255 255
4:NW 255 0 255

S0 0 0 255
Define custom | &:.Sw 180 32 240 Apply
75 255 165 0
2:5E 30 144 255
l:outlet 25500




RASTER GRAPHICS VIEW

We often need to analize small portions of large rasters.
Everything looks the same,due to the fact that the
colortable is calculated on the whole raster. A local
colortable would be handy:

View: Untitled

e




RASTER GRAPHICS VIEW

This is what the Raster Graphics View it here for. Once
opened from the context menu of the selected raster, it
openes a small window:

Maw: Ukl
1 E¢ aspect
w [+ 55 dtm

Frlar dakla

| RasterGraphicsWiew 0 000 e B
Layer [dtm

Labedling mode




RASTER GRAPHICS VIEW

Once selecting the options show cells and no text, it is
possible to view the local colortable:




RASTER GRAPHICS VIEW

It is also possible to view the raster values:

' view: Untitled 8
®-[v] i dtm_all

11620.4 181820.11

1182371411823 74111823 6 118236

1182271 311624.11 18238

|:l Raster Graphics View

Layer ’dtm_all vJ

Show cells

Labelling mode 3 m

(%) raster values

() cols and rows

1825.0881824.6 811824 01

() raster values + cols and rows
() no text

Mumber format 0.0 |

[] Show steepest direction .

115267
1182774 6 1826.0MK1 8256 84162419
18280

’ Refresh ] [ Clear J

18273818266 3818265 1




RASTER GRAPHICS VIEW

...or the cols/rows of the loaded raster file... or both.

' view: Untitled View: Untitled
“ %/ dtm_all & v . dtm_all

1056 /935 | 1057 /935 182181 (18215 182170 15207
35 (£1057//,935 ) 110591,935] 110617/,935810621/,535 481 063",935 41 0641/9:

1054 /936| 1055/936| 1056 /936 | 1057 /936 1822.7 18225 18223 1822.0 1821.8 18216 1821'3 1821°0 18206 1820:2 18199

1054 /936 | 1055 /936 | 1056 /936 | 1057/936 | 1058 f_'936 1058 /,936 |#1060//,936 #10617/,9361062//1936 I#1063"/,S36 1 064"/,97

1054 /,937| 1055 /,937| 1056 /937 | 1057 /937 1823.0 1823.0 1822.9 1822.7 1822.4 1822.2 1821.9 1821.4 1820.7) 1820:4
1054/ 937/ 1055 /937 | 1056 /937 | 1057 / 937 | 1058 /937 | 1059 / 937 | 1060 /937 | 1061'/,937/ '1063'/,937/|-10647,5=

1056938 [ 1057)/938 182306,

: 18232 1823.0 18226 1822.4 1822.2 1821.9 1821’5 118210

1054'/,938) 1055/ 938/ 1056 /938 1057//938 | 1058 /938 | 1059 /938| 1060 /938 | 1061 /938 | 1062 ,~‘938. 10637/,938 |#1064'/,9=
1

182390 182380 182341 | 18234 [ 18232
SlR1057,

1
1057)/939 [ 1058939 | | 1060/932 1061/ 93¢
i '

1054%,939§#1055,939F1 056,935 §81057//,933 ] 118242 1823.1 1822.8 1822.3
1062 /939 | 1063 /939 | 1064/ 97
| Raster Graphics View " Raster Graphics View e & E

taver (di ol Loyer [cim o | ERw 102021673 S 10232
¥ Show cells [v] Show cells 57//,940) 1058'/,940 1060//,940| 1061'/,940} 1062 /,940 1064/ 94
Labelling mode Labelling mode

() raster values () raster values

(2 cols and rows () cols and rows 26.2 18258 . 11825'1}
() raster values + cols and rows (3) raster values + cols and rows 57

() no text O no text

27'0 I 18267} . 1182638182611}
57/,94210587/,942] 11060)/,942 J#1061%/,942}

Number format (0.0 Number format 0.0

] Show steepest direction [ show steepest direction

] 2774 18274 18274 182742 B826.6

Refresh Clear
l J ( J 57//,943] 1059)/,943 181 060]/,943]} 10621/,943

[ Refresh || Clear




RASTER GRAPHICS VIEW

It is also possible to have a look at the steepest direction of
each cell. Pits are shown as red fat dots.




RASTER VALUES COPY

Have you ever needed to analyze small portions of large
rasters? And maybe extract those portions to faster
investigate them?




RASTER VALUES COPY

Once triggered, it copies the visible portion of the map into

the system clipboard as an ascii raster map, ready to be
copied into a file and be used:

-Wew:Unﬁﬂed

&[] E’E‘ aspect
=¥ ¥7 dtm_all

[Mo Mame] + - GVIM
Window Help

Fle Edit Tools Syntax Buffers
YV H = e @

McoLs 187 i
MROWS 93

XLLCORNER b6B50089.2815596588

YLLCORNER 5132982.64373316

CELLSIZE 1.8

NODATA_VALUE -9999.0

-9999.0000008 -9999.0000000 -9999.0000008 -9999.0000008 -9999.0000080 -9999.0000000
-9999.0000000 -9999.0000000 -9999.0000008 -9999.0000000 -9999.0000080 -9999.0000000
-9999.0000000 -9999.0000000 -9999.0000008 -9999.0000000 -9999.0000080 -9999.00060000
-9999.0000000 -9999.0000000 -9999.0000008 -9999.0000008 -9999.0000080 -9999.00060000
-9999.00006000 -9999.0000000 -9999.0000008 -9999.0000008 -9999.0000080 -9999.00060000 - | =
-9999.0000000 -9999.0000000 -9999.00000008 -9999.0000000 -9999.0000080 -9999.00060000 5 | =
-9999.00006000 -9999.0000000 -9999.0000000 -9999.0000000 -9999.0000080 -9999.00060000 =
-9999.0000000 -9999.0000000 -9999.0000000 -9999.0000000 -9999.0000080 -9999.0000000
4] -9999.0000000 -9999.0000000 -9999.0000000 -9999.0000000 -9999.0000000 -9999.0000000
-9999.0000000 -9999.0000000 -9999.0000000 -9999.00000008 -9999.0000080 -9999.00060000
-9999.0000000 -9999.0000000 -9999.00000008 -9999.0000000 -9999.0000080 -9999.00060000
-9999.0000000 -9999.0000000 -9999.0000008 -9999.0000008 -9999.0000080 -9999.00060000
-9999.0000000 -9999.0000000 -9999.00000008 -9999.0000000 -9999.0000080 -9999.00060000
-9999.0000000 -9999.0000000 -9999.0000008 -9999.0000000 -9999.0000080 -9999.0000000
-9999.0000600 -9999.0000000 -9999.0000008 -9999.0000000 -9999.0000080 -9999.0000000
00009 AAAAAAR -9900 AAAAAAA -99090 AAAAARAA -9990 ARAAAAA -9990 AAAAAAA -9990 AARAAAG




THANKS FOR YOUR ATTENTION!

Homepage: http://www.hortonmachine.org

Need help? Join the Mailinglist.
http://groups.google.com/group/jgrasstools

Useful links:

https://www.slideshare.net/search/slideshow?q=jgrasstools
http://jgrasstechtips.blogspot.it

hlydroloGIS =nvironmental =ngineering ®.gisforchange

HydroloGIS S.r.l. - Via Siemens, 19 - 39100 Bolzano  www.hydrologis.com www.gis4change.org
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