New tools for LIDAR, forestry,
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hydro-geomorphology with
JGrassTools in gvSIG
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jias WHO AM I?

 environmental engineer specialized in hydrology,
hydraulics and geomorphology

» co-founder of HydroloGIS member of gvSIG association

« developed scientific models contained in the JGrassTools
library in the field of:

g HydroloGIS

- hydraulics = nvironmental £ngineering

— forestry

« PhD student of Science and Technology at the Free
University of Bolzano (ltaly)

e OSGeo Charter Member



THE JGRASSTOOLS LIBRARY

An open geospatial library focused on hydro-geomorphological

analysis and environmental modeling in general.
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THE JGRASSTOOLS SPATIAL TOOLBOX

JGrasstools inside gvSIG:
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Open |Grasstools' S
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Modules Parameters

‘ The map of the digital elevation modsl (.., |dtmflangmec

(# Modules

& HortonMachine
- Basin The output type, if false = tan of the a\§ [

The gradient formula mode (0 = finite di... |0 |

B Dem Manipulation The map of gradient.
B+ Geomorphology
- £ Ab
H Aspect
-} Curvatures
H CurvaturesBivariate
- £ DrainDir
B} FlowDiractions
- Ge
- H} Gradient
H LeastCostFlowDirections
- B MultiTca
1 Nabla
- Slope
- 8 Tea
1 Tea3d
-2 Hillslope
B (% Hydro-Geomorphology
(2 Network
(# Statistics
&% Lesto
B buildings
@ filter
-2 flightlines
B[ raster
B-E2 utilities
B vegetation

| A Debug mode

i} GeopaparazidConvarg =
- GeopaparaziMapsgfator

-} GeopaparaziProglt3To4C ot m

(% Raster Processing |-y

Set maximum m
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Experimental!

Load Ex@@rimental
[ Debug
Heap [MB] [12000
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THE HORTONMACHINE hydro-geomorphology
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lGrasstools' Spatial Toolbox
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Modules

(# Modules

E'} 8 HortonMachine

. B~ Basin

&-(# Dem Manipulation
. B[ Geomorphology

. - Hillslope

. B+ Hydro-Geomorphology
E} B Network

| BB Statistics

LJ [# Lesto

L'!'J #2 Mobile

#-# Raster Processing
f’?‘ ##ector Processing

)

IIEDEDD
e

drainage direction, total contributing area, network
and watershed extraction, rescaled distances and

hydrologic attrib slope, curvatures, h =-elog|c
indexes an hologic attrlbute o

Load Experimental
[ 1Debug

Heap [ME] 6000
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THE HORTONMACHINE: statistics
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Interpolation of meteorological data with Kriging (rainfall and

temperature) and Jami (temp

JGrasstools' Spatial Teolbox

Modules

2

[ Modules

£ HortonMachine

-5 Basin

(%} Dem Manipulation

[ Geomorphology

[ Hillslope

[ Hydro-Geomorphology
[ Network

[ Statistics

£ Jami

g

L3 SUmDownStream
- Lesto

[z Mobile

[+-[-# Raster Processing
- Vector Processing

Load Experimental

] pebug
Heap [ME]

Parameters
0.3
The vector of the measurement point, con...
The file with the measured data, to bei... 08

The vector of the points in which the da...
The collection of the points in which th...
The field of the vector of stations, def...
The field of the vector of stations, def... 0
The field of the interpolated vector pai...

The field of the interpolated vector poi...

The interpolation mode (0 = interpolate ...

The integral scale as comma separated va...

The variance.

Switch for logaritmic run selection,

The type of theoretical semivariogram: 0...

Indude zeros in computations (defaulti...

The range if the models runs with the ga...

The sill if the models runs with the gau...

Iz the nugget if the models runs with th...

The interpolated gridded data (for mode ...
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THE HORTONMACHINE: hydro-geomorphology

Evaluation of the maximum discharge for a given precipitation
(works also with statistical mformatlon rainfall Intensity-Duration
Curves) ; B Lot

Peakflow
NN
/A
N 72\

30 -

20 \___\
10 - ———

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

—Tr=300 —Tr=100 —Tr=30




~ ) p.
= e g o=

THE HORTONMACHINE hydro-geomorphology

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 mcls
205
LATERAL IMMISSION
204 %\ s
203 -

LATERAL OFFTAKE

- gl = 25 meis

201

elev(m as.l)

200

UPSTREAM CONDITION:

199 - e

FIXED DISCHARGE
DOWNSTREAM CONDITION:
FIXED WATER LEVEL

198

197

SR T L I 0 R R R P R R R S N R
prog [m]

—_—t=0 t =177 = t= 350 = river bed

Data preparation for the Hecras hydraulic software for channels.
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THE HORTONMACHINE hydro-geomorphology
Evaluation of the hillslope stability: Shalstab

uncanditionally unstahle

1 uncondtionally stable

I stable

I unstahle

I rock,

Critical rainfall

Stability condition for
the given precipitation

uncanditionally stable
0o [rrnfday] < gorit< 50 [rmmjday]

50 [mmfday]< =qcrit = 100 [mm/day]
B 100 [mrmfday]< =gerit< 200 [min/day]
B ocrit> =200 [trnm/fday]
B unconditionally unstable
B rock
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THE HORTONMACHINE: hydro-geomorphology

DebrisFlow: triggering, propagation in network and

final propagation on the fan _
area interested by the event

simulated area




Maodules

£

£

bl =N e b

E‘I‘Zﬁ Lasto
(2 Mobile
= Raster Processing

----- H} BobTheBuilder
------ H CannyEdgeDetector

..... % Geomorphon
...... # ImageMosaicCreator
------ £ KernelDensity

----- B} PointsRasterizer

------ B Profile

------ i RangeLookup

------ B Raster2¥yz

----- {8 RasterConverter

------ £} RasterCorrector

------ £ RasterDiff

------ ) RasterExtruder

----- H} RasterGenerator

------ 1 Rasteriull

------ 3 RasterReprojector

------ ) RasterResolutionResampler
----- 4 Rastersummary

------ £ RasterTransformer

------ 1 RastervalueRounder

------ Y Rastervectorintersector
----- 8 ScanlineRasterizer

------ B Surfacelnterpolator

------ H WindowSampler

------ B Xyz2Raster

t-(# actor Processing

A L L B L e B

Load Experimental
[ Debug

Heap [MB] |s000

L]

'RASTER & VECTOR TOOLS

. IGrasstools' Spatial Toolbox

Modules

2 Modules

- HortonMachine
- Lesto

- Mobile

-8 Raster Processing
- Vector Processing

----- B ContourExtractor

----- 1 DelaunayTriangulation
----- B DwagConverter

----- B Dxfconverter

----- 1 GridsGenerator

----- H IntersectionFinder

----- B LasConverter

----- B} LasNativeChecker

----- f# LineSmootherlaitools
----- 1 LineSmootherMcMaster
----- B LinesPalygonizer

----- H#} Pointsvectorizer

----- £ Shp2DxfCanverter
----- Y vectorClipper

----- 1 VectorFieldRounder
----- B VectarFilter

----- Y Vectorintersector
----- 1 vectarMerger

----- B VectorOverlayOperators
----- 1 VectorReprojector
----- 3 vectarReshaper

----- B vectorsimplifier

----- # vectorTableloiner
----- 1 vectorTransformer
----- 1 vectorizer

----- 1 voronoiDiagram

----- 1 RasterCatToFeatureAttribute

Load Experimental
[] Debug

Heap [MB] |6000
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Extraction of shapefile profiles over the elevation model

_FJGrasstonls‘ Spatial Toolbox °

b

" RASTER & VECTOR TOOLS

& Raster Processing
- Hg Profile

Load Experimental
[ | Debug

The folder in which to place the output ...

Console Log

Modules Parameters
rof
|p ‘ The raster map to use for the profile |dtm_ﬂanginec v|
(% Modules Comma separated list of easting,northing... | |
B HortonMachine
| & Hydro-Geomorphology Line vector map to use to trace the prof... |pmfi|e v_]
- LWRecruitment The id of the line to use for the name o... |cat |

|fhome,’hydrologws."l‘MPlproﬁle

[ il CIearJ

cess starfed

Finished.
Reading features from shapefile: profile.shp
Finished:
Using supplied vector map to trace the profi
Mean slope for id = linel is 0.05915265764'

Mean slupe forid

2-01 16:27.53

r‘le? is -0.032521 40586703431

le...
5089354

View: Flangine

=¥ A profile

-1 &% drain

Mt
[ right

-

File

Edit View Insert Format Tools Data Window

BHs 2 RE R Y

line1.csv - LibreoOffice Calc

Help
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1
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1
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RS2 =] & & = |
al 8 | ¢ | o | e [ ¢ [ 6 | H [ 1 | 4 [ k|
1 0 Ll
2 10 21 1550 -
3| 20 1
F 30 g 1
5| 40 |1
] 11
7| 80 1226253033203 1
B | 70 1431135086378 1
9 | B0 1424849975586 1
10 | 90 1425989990234 1




RASTER & VECTOR TOOLS

Niiraastoais el rosit Fi E
Maodules Parameters O
| - — Bob the Builder
: The input raster. \dtm_flanginec -
@@ Lesto The vector map containing the polygenal ... [ ﬂ
- 2 Mobile o ) N =
! - @ Raster Proce The vector map containing the points tha.., [ -J-J
i BobTheBuilder “The maximum radius to use for interpolat... [2 | M d I I - f rtf t -
% g:nwrgfdgeDetector The field of the elevations map that con.., |a|ev | O e I n g O a I aC S I n
-1 cutout Switch that defines ff“'tg'll?. module S_hﬁl.l[d--r [v]

-} Geomorphon

- ImageMosaicCreatar
- KernelDensity

ﬁ Labeler

- LinesRasterizer

- Mapcalc

- Morpher

[ Mosaicl2

- fh PointsRasterizer

Al

[¥] Load Experimental
[ ] bebug

| Heap [MB] |6000

Switch that defines if the module should... [ th e e I evatl O N m Od e I

‘Switch that defines if the module should... [¥]
The modified raster map. | [__J
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RASTER & VECTOR TOOLS

Bob the builder
result

adding some
erosion


http://www.hydrologis.com/
http://www.hydrologis.com/
http://www.hydrologis.com/
http://www.hydrologis.com/
http://www.hydrologis.com/
http://www.hydrologis.com/

St || D=

MOBILE

Prepare data and evaluate data
from/to Geopaparazzi*

: A 1FECCTINITEONT] D I [ 3

JGrasstools' Spatial Toolbox -

Modules B
| @)
la [£# Modules

-2 HortonMachine

- (# Lesto

= Mobile

- Hh Geopaparazzi3Converter
----- H} GeopaparazidConverter
----- H} GeopaparaziMapsCreator
- ) GeopaparaziProject3To4Converter
_ |E-[# Raster Processing
; - vector Procaessing
=
an
re
O

* http://www.geopaparazzi.eu
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LiDAR Empowered Sciences Toolbox Opensource
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. lGrasstools' Spatial Toolbox

Modules P:

| (@) [

( Modules

i HortonMachine
i Lesto

& buildings
E—J[E filter

B flightlines

B (8 raster

B utilities

- vegetation

& (# Maobile

- (## Raster Processing
- (# ector Processing

wl @ =

ﬂ-12 plots 32632
’ v | e | - 7
| | ; - i : - : @ T

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



Adaptive TIN,
generation of DTM
from LiDAR datasets
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Extraction of buldings from LIDAR datasets
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Vegetation: individual tree crown approaches are followed, aimed to
detect position and main characteristics of each single tree.

S

vv

2= @ plot 777 max

‘tree measures

oy
£ 90 plots 32637

[H dsm_zone?7

Modules that work both on
raster and point clouds

f ; plot 777 max raster area &

A tree measures 777
| 7] 490 plots 32632

- [ dsm_zone? 7T

[ dim_zone1223
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LARGE WOOD CONTRIBUTION DURING FLOODS
Developed during the Google Summer of Code 2014.

- GIS-based tool for predicting the magnitude of LW transport
during flood events at any given section within a river basin
(Lucia et al, 2014)

- two main processes related to wood debris:

* LW recruitment from hillslopes
* LW transport/propagation along the network
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LARGE WOOD CONTRIBUTION DURING FLOODS

Critical sections for
LW are usually
bridges or dams

LW volume
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THANKS FOR THE ATTENTION!

Homepage: http://www.jgrasstools.org

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

Useful links: http://jgrasstech
tips.blogspot.it
http://www.slideshare.net/search/slideshow?qg=jgrasstools

Franceschi Silvia
silvia.franceschi@hydrologis.eu


http://www.jgrasstools.org/
http://www.jgrasstools.org/
http://www.jgrasstools.org/
http://www.jgrasstools.org/
http://www.jgrasstools.org/
http://www.jgrasstools.org/
http://www.jgrasstools.org/
http://groups.google.com/group/jgrasstools
http://groups.google.com/group/jgrasstools
http://groups.google.com/group/jgrasstools
http://groups.google.com/group/jgrasstools
http://groups.google.com/group/jgrasstools
http://groups.google.com/group/jgrasstools
http://groups.google.com/group/jgrasstools
http://groups.google.com/group/jgrasstools
http://groups.google.com/group/jgrasstools
http://jgrasstechtips.blogspot.it/
http://jgrasstechtips.blogspot.it/
http://jgrasstechtips.blogspot.it/
http://jgrasstechtips.blogspot.it/
http://jgrasstechtips.blogspot.it/
http://jgrasstechtips.blogspot.it/
http://www.slideshare.net/search/slideshow?q=jgrasstools
http://www.slideshare.net/search/slideshow?q=jgrasstools
http://www.slideshare.net/search/slideshow?q=jgrasstools
http://www.slideshare.net/search/slideshow?q=jgrasstools
http://www.slideshare.net/search/slideshow?q=jgrasstools
http://www.slideshare.net/search/slideshow?q=jgrasstools
http://www.slideshare.net/search/slideshow?q=jgrasstools
http://www.slideshare.net/search/slideshow?q=jgrasstools
http://www.slideshare.net/search/slideshow?q=jgrasstools
http://www.slideshare.net/search/slideshow?q=jgrasstools
http://www.slideshare.net/search/slideshow?q=jgrasstools
http://www.slideshare.net/search/slideshow?q=jgrasstools
http://www.slideshare.net/search/slideshow?q=jgrasstools

	Slide1
	Slide2
	Slide3
	Slide4
	Slide5
	Slide 6
	Slide6
	Slide7
	Slide8
	Slide9
	Slide10
	Slide11
	Slide12
	Slide13
	Slide14
	Slide15
	Slide16
	Slide17
	Slide18
	Slide19
	Slide20
	Slide21

