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environmental engineer specialized in hydrology,
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co-founder of HydroloGIS

developer of scientific models contained in the
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an Open Source geospatial library focused on hydro-
geomorphological analysis and environmental
modeling

development started in 2002 at the University of
Trento, Department of Civil and Environmental
Engineering

completely maintained by HydroloGIS
from 2015 integrated as Spatial Toolbox in gvSIG
available for installation as plugin through the gvSIG
Update Manager
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HMachine package gvSIG:

[ The HortonMachine Spatial Toolbox
|
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GVSIG Mobile-Geopaparazzi *
Epanet -]
Tools ¥

Models are grouped in sections and

subsections. Main sections are:

 HortonMachine: geomorphology
analysis

* Raster and vector processing

* Mobile  tools: support
Geopaparazzi  application
digital field mapping

e LESTO: LIDAR  Empowered
Science Toolbox Open Source

for
for

@00



Modules List

The Hortonachine Spatial Toolbg

Wiew: Untitled

# basin_d2o0
. porametors B &) ] E #7 basin_drain
~ #7 basin_pit
The map of digital elevation model sadole_dtm e
[ Modules el
[=)- (2 HortonMachine
(% Basin
[ (2 Dem Manipulation The depitted elevation map. 2:Yavori_tmp\204@_idraulico_sadole\gvsig_videopit.asc
]
£} ExtractBasin

The map of D8 flowdire:
i} Wateroutiet

(3% Geomoarphology

(% Hilslope

(2% Hydro-Geomorphology
(2% Network

(% Statistics

-3 Lesto

(2 Mobile

- [ Raster Processing

- Vector Processing

[ % sadole_dtm
O M idrfu_te

Experimental!

[ roc Catmopo |

Debug mode

P

Load Experimental

Set maximum memory P




PI== L
The HMachine library: geomorphology

The HortonMachine Spatial Toolbox
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The HMachine library: Statistics

Interpolation of meteorological data with Kriging (rainfall and
temperature) and Jami for all the variables depending on elevation

lGrasstools' Spatial Toelbox
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The HMachine library: HydroGeomorph

Evaluation of the maximum discharge for a given precipitation
(works also with statistical information rainfall Intensity-Duration
Curves or a for specific event)
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Complete hydrological

model

for water management and
emergency plans: precipitations (rain, snow), evapotranspiration,
runoff, propagation along the stream network.

(i e
122 Projects 52

= 1% project
P[4 bacine_adigetn

P [d Unable to load map

- 2 | (Il Bookmarks

Discharge.....can
calibrated: wit
gauge data.

O stazioni_meteo

e

)

& 7 = B || [ bacino_acigetn 37

with stream ::

(5 catalog 53 | [ Web | 47 Seqy

v vvY v v

Fie Edit MNavigation Hydrologic Analyses Layer Map Deta Window Help

® %K a8

Grafico dei risultati

ey | Q@

Ov e~ v giv F-
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Simplified 1D hydraulic model:
-based on Saint Venant equations
-GIS based: input and output are GIS layers
-calculates the water depth and velocity for each section
-can handle lateral contributes: inflow and outtakes

RIVER PROFILE

LATERAL OFFTAKE supercritical flow
gl =10 mels
206
LATERAL IMMISSION
204 -\\_~__\ =

203

LATERAL OFFTAKE

| = 25 mcls
| ql = 25 mels

Data preparation

., UPSTREAM CONDITION: _— for the Hecras
FIXED DISCHARGE DOWNSTREAIGI CONDITION: h d | ft
= FIXED WATER LEVEL yaraulic sortware
197
PP P PSP I PP PSP L PP PSP PPLF PSP PO for channels.

prog [m]

—_t=0 t=177 =——t=350 —— river bed
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The HMachine library: HydroGeomorph

/J | , Critical rainfall

Hillslope stability: Shalstab

unconditionally stakble

W 0 [mmjday [rm fday]
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B unconditionally: Unstable
unconditionally unstable W rock

Il uncanditionally stable

I stable

Stability condition for the
given precipitation

DebrisFlow: triggering,
propagation in network and

final propagation on the fan simulated area |
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] gvSIG 2.3.0.2447 with JGrasstools : unibz_articolof.gvsproj = X
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Developed in collaboration with the Free University of Bolzano.
The toolbox is mainly dedicated to LIDAR and forestry analysis.

The HortonMachine Spatial Toolbox

Vegetation: individual tree crown approach:
e position and main characteristics of each single

-2 Lesto
= buildings

g SO tree (LW debris model, rock falls protection,

£ LasHeightDistribution
£ LasHistogram
) LasMerger fo re St ry )
) Lassplitter -
£ LasThresholder
—-[# flightlines
£ FlightLinesExtractor
d'_?l FlightLinesIntensityMormalizer
-2 raster
—- [ utilities
) DatabaseLasWriter
) LasElevationHandler
) LasFromFaroTlsXyz
£ LasIndexer
£ Lasinfo
£ LasMover
d'_?l LasOverviewCreator
) LasPointDensityExtractor
) Lasslicer
£ LasTranslator
[ vector
) LasshapeVectorizer
=8 vegetation
) GeomorphonMaximaFinder
) PointCloudMaximaFinder
) RasterMaximaFinder

. Modules that
work on

) watershedAlgorithm
+- 22 Mobile I " ’.
+-[# Raster Processing ras e r a n I n
+- [ Vector Processing 53603
Load Experimental l c I O u d S
[ bebug
Heap [MB] |3000 i
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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 a.s.l. looks towards
(exposed) south.

Once you calculated the aspect map with the SpatialToolbox,
you can use a formula like this in the RasterMapCalculator:

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

}else {
result = -9999.0;

/
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The

HMachine library: Raster MapCalc

n
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The HMachine plugins contain a set of small tools and utilities
that can be useful to manage data and analyze the results of
the simulations.

Most of them can be accessed from the main menu:

HMachine

22 Spatial Toolbox
= Raster Map Calculator

= Geopaparazi 3

=/ Position Info
= WKT Geometry Tool
=/ Prj Tools

Feature Browser

"1 Raster styler
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The Raster Styler helps to quickly define a color table for a
raster layer. It is mainly dedicated to raster of data such us the
DTM derived rasters and not to images.

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

- s (L e | S e

] B agees '
&[] &7 dt Single Band Raster Styler

Raster “alues Copy
Raster Graphics View

Raster properties...
Histogram
Color table
Regions of interest

Create overviews

Rename

Zoom to layer

e R T S PR S i
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The HMachine library: Raster Styler

L

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

D HoEEasacafef<[4000%/0 ¥ata@dmsamul-

IEITE

M

Project manager i f M@

Document types

Name: untitled

Sawved as:

€ Gimple Single Band Raster Styler
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Opacity 70 - Mumber format |0 ¥ Interpolated
Optional Novalue |-2%35.0

Selact Colortable |asped

=| [appiy]

555555555
oDo
255 255 255
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The HMachine library: Raster Styler

Raster Styler also supports transparency.

Example: the elevation color ramp for DTM with transparency
on the aspect map.

Dﬂﬂlﬂn#ﬂ&a&&&ﬁlﬂﬁ'—'l I?rww 0 *ertaomcam] "N =)

View: Untitled
Ell]’

l.BU
360
; EIH 2 dtm_flangine

B46.5
I 1107.3
| 1368.0

: 1628.8
} 1BB5.6
¢ 2150.4

Session

Mame: Untitled
Saved as: i
© simple Single Band RasterStyler . g B
_ layertostyle  [dtm flanginec ; |
Opacity 100 + Number format (0.0 [«| Interpolated
Optional Novalue [-5099.0 |
Select Colortable [elev ~| [apply|
0181 151
02550
255 2550
2551270
151 127 63

Define custom 20 21 20
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The Raster Graphic View can be used to analyze small
portions of large rasters where the colortable is not enough to
understand the values.

Raster Graphic View can show directly on the map view:
* the grid raster cells without text

* the raster values

* the cols and rows

* the steepest flow direction between cells

Q00



The HMachine library: Raster Graphic

View: Untitled S |

L aspect
(¥ £ dtmyat
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Raster Valias Copy
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The HMachine library: Raster Graphic

View: Untitled View: Untitled
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11
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View: Untitled
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[ Raster Graphics View

| Raster Graphics View
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The HMachine library: Raster Values Copy

The Raster Values Copy is used to extract small portions of
raster maps to faster investigate them.

Once triggered, it copies the visible portion of the map into the
system clipboard as an ascii raster map, ready to be copied in
a text file.

View: Untitled =t EI
# aspect J
#7 dtm_all

View: Untitled

Raster Graphics View

Raster properties...

Histogram
Color table 8-
Regions of interest m [No Name] + - GVIM

File Edit Tools Syntax Buffers Window Help

EMHE 9@ = o B S
pcoLs 187

NROWS 93

XLLCORNER 6850089.2815596588

YLLCORNER 5132982.64373316

Create overviews

Rename

Zoom to layer
Zoom to 1:1 resolution

Delete 5 CELLSIZE 1.0
NODATA VALUE -9999.0
-9999 -9999 -9999. -9999 -9999
(i -9999 -9999 -9999 -9999 -9999

-9999 -9999 -9999 -9999 -9999
Move to top -9999 -9999 9999 -9999 -9999
-9999 -9999 9999 . -9999 -9999
Save as ~9999 9999 9999 ~999 ~9999
cony ~9999 ~9999 9999 . ~3999 ~9999
-9999 -9999 -9999 -9999 -9999
cut |41 -9999 -9999 -9999 -9999 -9999
—1 -9999 -9999 -9999 -9999 -9999
[P -9999 -9999 -9999 -9999 -9999
-9999 -9999 -9999 -9999 -9999
& Add to catalog -9999 -9999 -9999. -9999 -9399
port to -9999 -9999 9999 . -3999 -9999
~9999 ~9999 9999 ~g999 ~9999
s Add to Locator “9999 “9999 9990 “9009 “9999
2 Add layer -9999 -9999 9999 -9999 -9999
-9999 -9999 9999 . -9999 -9999
= -9999 -9999 -9999 . -9999 -9999
= Properties ~9999 9999 9999 ~4999 ~9999
-9999 -9999 -9999 -9999 -9999.

9999 -9999. 9999 -9999. -9999. 1802. 6829834

9999 . -9999. 9999 . -9999. 1800.4479980 1801.8660303 1

9999 . 9999, 9999 . 1798.3750000 1799.7349854 1801.0849669 18

-9999.0000000 -9999.0000000 1796.4239502 1797.6920166 1799.0419922 1860.4429932 180
-9999.0000000 1794.9730225 1795.8940430 1797.0340576 1798.4510498 1799.8690186 1801
1793.3830566 1794.4019775 1795.4709473 1796.6070557 1797.8969727 1799.3070068 1800.
1792.83260312 1794.0439453 1795.1130371 1796.2879639 1797.3509521 1798.7609863 1800.
1792.1090088 1793.6319580 1794.7569580 1795.9689941 1797.0660400 1798.2149658 1799.
1791.3120117 1792.8719482 1794.4139404 1795.6440430 1796.7800293 1797.7299805 1798.
1790.8659668 1792.4659424 1793.9720459 1795.0250244 1796.0649414 1797.1149902 1798.
1796.4119873 1792.0350342 1793.5080566 1794.5479736 1795.6209717 1796.6340332 1797.

1,1 Top




Homepage
http://www.hortonmachine.org

Mailinglist
http://groups.google.com/group/jgrasstools

Updates and info
https://www.slideshare.net/search/slideshow?g=jgrasstools
http://jgrasstechtips.blogspot.it
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http://www.hortonmachine.org/
http://groups.google.com/group/jgrasstools
https://www.slideshare.net/search/slideshow?q=jgrasstools
http://jgrasstechtips.blogspot.it/

THANKS FOR THE ATTENTION!

Franceschi Silvia
silvia.franceschi@hydrologis.eu
Antonello Andrea
andrea.antonello@hydrologis.eu
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