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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 fields of:

hydrology
hydraulics
forestry

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

OSGeo Charter Member



INTRODUCTION

« in mountainous regions (Alps) basins have been ‘
Impacted by humans since ancient times

 since the first world war In Europe forests were
regularly and heavily harvested mainly for timber and
firewood production and eliminated to create spaces
for pastures, livestock and agriculture |



INTRODUCTION

* in the 20" century with the decline of the rural and
forest economy and the depopulation of upland areas:
forest became old, shrubs and trees encroached
abandoned crop and pasture lands

 between 1880 and 2000, the average increase of
woodland in Switzerland has been 21.6%

» vegetation Influence the water cycle: runoff,
evapotranspiration, erosion, transport and deposition
of sediment and wood In streams |
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INTRODUCTION

* GIS-based tool for predicting the magnitude of LW
transport during flood events at any given section
within a river basin

* two main processes related to woody debris:

- LW recruitment

 from hillslopes

« from bank erosion
(geology)
- LW
transport/propagation
along the network




JGRASSTOOLS: LW RECRUITMENT

EXTREME SHALSTAB CONNECTIVITY
events model model
Channel Unstable slopes connected

widening to fluvial network
AREAS THAT

PROVIDES LW

LEGEND | INPUTS AND PROCESSES || OUTPUTS




JGRASSTOOLS: LW RECRUITMENT

LEGEND

SSSSSSSSSSSSSSSSSSSSSSSSS

CHM and

semi-empirical model

H

TREE HEIGHT
STAND VOLUME

LiDAR data
single-tree model

|

EACH TREE:
position, H, DBH



JGRASSTOOLS: LW RECRUITMENT

EXTREME SHALSTAB  CONNECTIVITY CHM and
events model model semi-empirical model
i LIiDAR data
¢ single-tree model
Channel Unstable slopes connected
widening to fluvial network TREE HEIGHT
STAND VOLUME
L. ARERS UL EACH TREE:
PROVIDES LW position, H, DBH

:

Volume and dimensions »
of available LW

LEGEND | INPUTS AND PROCESSES | OUTPUTS




JGRASSTOOLS: LW PROPAGATION

EXTREME SHALSTAB  CONNECTIVITY CHM and
events model model semi-empirical model
i LIiDAR data
¢ single-tree model
Channel Unstable slopes connected
widening to fluvial network TREE HEIGHT
STAND VOLUME
L. ARERS UL EACH TREE:
PROVIDES LW position, H, DBH

:

Volume and dimensions »
of available LW

Field data . BRIDGES
monitoring LW transport DAMS
~ 1D-HYDRAULIC
LW propagation model
SECTIONS

LEGEND | INPUTS AND PROCESSES | OUTPUTS geom+KS




JGRASSTOOLS: PROPAGATION

EXTREME SHALSTAB CONNECTIVITY CHM and
events model model semi-empirical model
i LIiDAR data
¢ single-tree model
Channel Unstable slopes connected
widening to fluvial network TREE HEIGHT
STAND VOLUME
L, AREAS THAT EACH TREE:
PROVIDES LW position, H, DBH

:

Volume and dimensions
of available LW

Field data ~ BRIDGES
i monitoring LW transport DAMS
CRITICAL SECTIONS ~ 1D-HYDRAULIC
' model
AND LW VOLUME |+ LW propagation'<
SECTIONS

LEGEND | INPUTS AND PROCESSES | OUTPUTS geom+KS




JGRASSTOOLS: input & output

FlowDirections

L, —

Slope  TotalContributingArea DT

DownSlopeConnectivity

ExtractNetwork MapCalculator

Shalstab

BankfullArea

SuperficialGeology

_\\ DSM

FSV

~ Discharge

¥

. LWALGORITHMS -

Bridges

v

CheckDams

OUTPUT

clogging/critical

sections

Single Trees

source of logs

volume of
deposits



JGRASSTOOLS: workflow

PREPROCESSING |

LWO01_ChannelPolygonMerger LWO02_NetworkAttributesBuilder

|

LWO3_NetworkHierarchyToPointsSplitter

——— LWO04_BankfullwidthAnalyzer

LWO05_BridgesDamsWidthAdder ° Ste p by Ste p p ro Ced ure

LWO6_SlopeToNetworkAdder

e split in submodules

LWO7__HydraulicParamsToSectionsAdder

LWO08_NetworkBufferWidthCalculator — = LWO09_NetworBufferMergerHolesRemover

RECRUITMENT AND PROPAGATION

- LW10_CHM_AreaToNetpointAssociator
— LW10_NetworkPropagator
~LW10_SingleTree_AreaToNetpointAssociator



JGRASSTOOLS: network attributes

e vector of the network:

- split at each confluence
- digitized from upstream to downstream

- hierarchical attributes: enumeration following
Strahler, Hack and Pfafstetter

- elevation attributes: starting and end elevation
 input from geomorphological (DTM) analysis:
- network raster layer

- map of flow directions
- map of TCA



JGRASSTOOLS: network attributes

lGrasstools' Spatial Toolbox

Modules

=]

----- ) EnergyIndexCalculator

----- EE HazardClassifier

----- H HecrasInputBuilder

----- £ Hilshade

----- B Insolation

----- EE IntensityClassifierDebrisFlowTM
----- B IntensityClassifierFlood

----- H MeltonMumber

-----  Peakflow

----- ) PresteyTaylorEtpModel

----- B saintGeo

----- 4 Shalstab

----- B Skyview

-z LWRecruitment

E& LW01_ChannelPolygonMerger

E& LW03_MNetworkHierarchyToPointsSplitter
- ) LW04_BankfullWidthAnalyzer

E& LW05_BridgesDamsWidthAdder

~ ) LWDG_E|=m-mmhimteemeton e

- B LWO7_H
% LWOS 1) Strahler
- ) LWOS_Ph

- Lw10_¢l

- ) LW10_Ei N

- B LW 11 P

£

Load Experimental

[ ] Debug
Heap [ME] |64

o

Farameters

The extracted network raster
map

The map of flow directions

The map of Total Contributing
Areas

The wvector of the network

7 Hack

voodYrastertestl 1\basin0 1_net10000, tf

=_woodYrastertest01\basind1_mdrain. tif

arge_wood'yastertestd 1\basind1_tca. tif

rsYarge_wood'shape‘\extracted_net.shp

Pfafstetter




JGRASSTOOLS: bankfull width

» pbankfull width corresponds to the stage at which the
water overflows the natural banks and begins to
inundate the upland (flow event that recurs every 1.5
year)

* polygon with the
extension of the bankfull
area (field survey or
remote sensing imagery)

e extract the bankfull width
for each section of the ﬁJ
stream \

'Perennial Vegetation\J

[Annual Vegetation | P

i

Bankfull Depth

Low Flow Depth

D

-~ Bankfull Width ————————




JGRASSTOOLS: bankfull width

 different origin of input data (DTM derived network,
delineation of the bankfull from ortophoto or field)

: ' neberk IhSIde- |

f’aﬁger‘tf B
f*:;’"ﬁzw@%f LN




JGRASSTOOLS: bankful width

JGrasstools' Spatial Toolbox

(o [ [

Modules Parameters [ E;_] U

Load Experimental

[ ] Debug
Heap [MB] |64

The input polygon laver of the

----- % EnergyIndexCalculator Lo sl 2o
----- B HazardClassifier
""" H H?‘:"E'SI”F'“tB”"dEF The input hierarchy point
% IHrllllsSn:lI-II::nEn network laver.
----- EEI IntensityClassifierDebrisFlowTM
""" EEI IntensityClassifierFlood The maximum distance that a
""" % I'::;t‘:nﬂnnl'ﬂll:mher point can have from the nearest
_____ EEIF‘resteyTayIDrEtpMDdel polygon. If distance i= major, 100.0
_____ EEISaintGeu:u then the netpoint is ignored
..... B3 shalstab and identified as outside the
..... B3 Skyview region of intere=st. [m]
=% LWRecruitment
----EEL'l."u'III1_ChannEIF'|:|I1_.-'gu:unI'~"Ierger _ ) o _
-~ B LW02_NetworkAttributesBuilder The maximum width for the 100.0
- i LW03_NetworkHierarchyToPointsSplitter channel network [m]
- i N ey
EE LWi05_BridgesDamsWidthAdder
- ) LW0&_SlopeToNetworkAdder _ o o _
----EEL'l."'.n'IIII-"_Hyu:lraulid:'aramsTDSEcﬁDns.ﬁ.dder The minimum width for the 0.5
- i LW0B_NetworkBufferWidthCalculator channel network [m]
- ) LW09_NetworBufferMergerHolesRemover
EE LW 10_CHM_AreaToMetpointAssodator
----EEL'l."u'ID_SingleTrEE_.ﬁ.reaTDNEh:uDintﬁ.sscudab:ur The output points network layer
- £ LW 11_NetworkPropagator with the additional attribute
#- (& Network of bankfull width.

The ontpunt points layer
highlighting the position of
the problematic =sections.




JGRASSTOOLS: bankful width
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JGRASSTOOLS: bridges + dams width

 width where there is a structure is maintained fixe
during the flooding events: no widening is allowed

 correct the bankfull width where a bridge or a chec
dam is located with the real width




JGRASSTOOLS: bank erosion

» the width ratio (between after and before event) is
calculated following a power law of the unit stream
power (pre-event conditions), parameters of the

power law should be derived from field observations
(input parameters)

Y Qs
width

W =k-»" W=

» widening is avoided for sections where there are
structures and where there is rock (input geology)



JGRASSTOOLS: bank erosion

bankfull sections event widening area

| £| gvSIG 2.3.0.2447 with JGrasstools : unibz_articolo8.gvsproj | = x
File Edit Selection Show Table View Map Teols Window “Help JGTools
DPH X = % 0% S ILEE ®EBE =E> Pl  wo = |
Table of attributes: ext_bankfullsect_5000_width_slope_hydro... EE@ | [= [= [=

: sectionid prog ks linkid pfaf Bect_S000_wid

1 1{ 0.000000...| 30.00000... 11 ~

2 2| 3.535533...| 30.00000... 211 jon_Mmerge

3 3| 6.035533...| 30.00000... 3|11

4 4| 8.535533...| 30.00000... 41 idth_slope_hy

5 5| 11.03553...| 30.00000... 5|1

5 &| 14.57106...) 30.00000... 81 00_width_slop

7 7| 17.07106...| 30.00000... 7|1

8 8| 19.57106... 30.00000... 81 o o

9 9| 23.10660...| 30.00000... 9(1 -

10 10| 25.60860...| 30.00000... 101 00_width_slor

11 11| 28.10660...| 30.00000... 111 7

12 12| 30.60860...| 30.00000... 121 58

13 13| 34,14213...| 30.00000.., 131 7635

14 14| 37.67766...| 30.00000... 141 - 15,553

15 15| 40.17766...| 30.00000... 151 34.05

16 15| 42.67766... 30.00000... 161 Eect_5000_wid v

17 17| 45.17766...| 30.00000... 171 >

18 13| 47.67766...| 30.00000... 18(1

19 19| 51.21320...| 30.00000... 19(1

20 20| 53.71320...( 30.00000... 20(1

21 21) 56.21320...| 30.00000... 211

22 22| 59.74873...| 30.00000... 22[1

23 23| 62.24873...| 30.00000... 23[1

24 24| 65.73427...| 30.00000... 241

25 25| 68.23427...| 30.00000... 25[1

28 26| 71.81980... 30.00000... 26(1

27 27| 74.31980... 30.00000... 2711

28 28| 77.85533...| 30.00000... 28(1

29 29| 80.35533...| 30.00000... 291

30 30| 82.85533...| 30.00000... 30[1

31 31| 86.39087...| 30.00000... 311

32 32| 88.89087...| 30.00000... 321

33 33| 91.3%087...| 30.00000... 33[1 w

L4 >
< 0 f 329 Total of selected records.

ﬁebers E =729,038.22 Y = 5,179,320 EPSG:BZSSZ




JGRASSTOOLS: LW from hillslopes

» shallow landslides on connected areas deliver logs to
the channels — amount of wood on the unstable and
connected areas

LiDAR/CHM

il = ISy single trees

i

vegetation paras
(position, H, DBH)




JGRASSTOOLS: LW from hillslopes

|| gwSIG 2.3.0.2447 with JGrasstools : unibz_articoloB.gvsproj X
Eile Edit Selection Show Table View Map Teols Window Help JGTools
DEOH: & % % 0¥ QIIHE Sve B SEHY ot e X
Table of attributes: T13_trees = [= [3 Intitled EEE
: id elev I sections_5000_width_slope A
82 28597 15,55810... ~
83 23596 15.36242... 1™ net_point_5000_width_slog
84 28595 10.11621... -
85 23534 3.346313... 1M T13_trees
86 28593 6.071166... a
87 32507 3.718750... 1™ area_5000_width_slope_hy
88 28592 9.147480...
89 28591 7.022480... 7 dsm
90 28590 20,38183.., 'Zf pit_small2
91 28589 23.15124.., T .
¥ basin01_conn
52 28588 2338315... £l netpoints_width_slope_sr
93 23587 5.047485... - = =
as 58536 13.34897, . 1™ net_point_5000_width_slop
g5 23535 11.47875... ] bankfullsections_5000_widt
96 28534 14.90747... &l net_point_5000_width_sr
97 28583 0.954345. .. 1™ netpaints_sr v
93 28582 5.045654... >
99 28581 9.628173...
100 28580 10.98242...
101 28579 13.66308...
102 28573 14.60632...
103 28577 17.31640...
104 32508 8.223754...
105 28576 17.73364...
106 28575 16.99580...
107 28574 16.08129...
108 28572 18.61303...
109 28571 17,.31188...
110 28570 13.25122...
111 28569 18.06677...
112 28568 12,98193...
113 28567 23.40124...
114 28566 11.76489... w
FEY 0 /94135 Total of selected records.

-

ﬁeters ﬁ =728,832.28 [f = 5,179,130.4 EPSG:32632




JGRASSTOOLS: LW from hillslopes

» shallow landslides on connected hillslopes deliver logs
to the channels — amount of wood on the unstable
and connected areas

Shalstab
CHM + TSV LIDAR/CHM SubBasins DownSlopeConnectivity
single trees
vegetation paras Unstable Connected connectivity
(position, H, DBH) Areas threshold




JGRASSTOOLS: LW from hillslopes

£ gvSIG 2.3.0.2447 with JGrasstools : unibz_articolo8.gvsproj — b4
Eile Selection Layer Show View Map Tools Window Help JGTools

DEH DHHAQAQSQaW il « 0840 RRHR2QGOFIDOOY S0 0¥ B L 1 %
&F (5 T13_trees w

oms@mm pb& EH B

Table of attributes: T13_trees ?E - View: Untitled
: id elev -~
i 32757 16.42637... O /A net_point_5000_width_slop
2 32752 1011279, .
3 32512 13.14172...
4 28672 18.834057. .. =
5 28671 16.03491... #i7 basin01_conn
& 28670 11.91870... [Jo.00
7 28669 16,40759. .. ] 1452.51
] 28663 19,13432... [ ]2905.02
g 28667 17.03247... Il 4357.53
10 28666 12.11933... [ 5810.04
11 28665 14,23994, .. 752,55
12 28664 16.06689. .. [ [ ’Zf aspect
13 28662 14.14245.. || i~ [ % dsm
14 28661 18.19934.. |- O %t
15 28660 1490246... || i [ %7 pit_smalz
16 28659 19.89318. . w1 M netpoints width slope s ¥
17 28653 16.39423. . < >
13 28657 16.49633. .
13 32511 7.623046...
20 28656 9,940462,..
21 28655 16,20373...
22 28654 10,48364. ..
23 28653 3.044311...
24 28652 5.226318...
25 28651 11,52307...
26 28650 15.08117...
27 28649 12,29443. .
28 28643 11.37878...
29 28647 13.60803. .
30 28646 13,76257...
31 28645 3,048095...
32 28644 12,17504. ..
33 28643 .119995...
0 /94135 Total of selected records.
. [TDebug




JGRASSTOOLS: LW from hillslopes

| £ gvSIG 2.3.0.2447 with JGrasstools : unibz_articolo8.gvsproj

File Selection Layer Show View Map Tools Window Help JGTools

DEeH DHHAQSQ e axQER « 08&EHS RRRIAGOKIP Y @0 0¥ FBL 1 % QuLsEm DA H B
&[5 T13_trees_50_sr v
Project manager View: Untitled
-
JGrasstools' Spatial Teelbox 0 A sections_5000_width_slope »
O ﬂ net_point_5000_width_slop
Modules Parameters = M T13_trees
Ir" basins_50
bas T o =S #7 basin01_corn
~ oo
@ Modules [] 1452.51
B@ HortonMachine , [] 2305.02
[ Basin The may [ 4357.53
s - Cwwos
E}@ Dem Manipulation [ 7262.55
i ----- ) ExtractBasin - #7 aspect
: i SplitSubbasins | | ] O #i dem
E}[E Hydro-Geomarphology The exi| i . 0 #7 pit
o LWRecrvitment | [ [ 0 ’?EE pit_small2
B[] Ir" netpoints_width_slope_sr v

Load Experimental

[ pebug

< >

.
v |Meters X = 728,746

.33 ﬁ = 5,179,189.61 EPSG:32632




JGRASSTOOLS: LW from hillslopes

» shallow landslides on connected hillslopes deliver logs
to the channels — amount of wood on the unstable
and connected areas

CHM + TSV

LiDAR/CHM
single trees

SubBasins

i

vegetation paras
(position, H, DBH)

Shalstab

DownSlopeConnectivity

|

Unstable Connected

Areas

connectivity
threshold

#

LW contribute
each section




JGRASSTOOLS: LW from hillslopes

|| gwSIG 2.3.0.2447 with JGrasstools : unibz_articoloB.gvsproj — X
File Edit Selection Show Table View Map Tools Window Help JGTools
DEOH: & = O ¥ OIIEEEE Sve WBE SE ot S K
Table of attributes: T13 trees 505t [ | (=) [aam | View: Untitled [=[=[="

: id elev linkid | [ [ O # basind1_basins_50 ~
1 65542 29.61633... 233 I+ D ."! ext_bankfullsect_5000_wid
2 55589 25.93432, . 233 o[ A channelpolygon_merged2
3 05612 22,58190... 241 - A area_5000_width_slope_hy
= 65720 25.13055... 276 =] Ir" net_point_5000_width_slop
5 65721 21.03747... 251 - - -
& 65722 30.25305... 243 fit- ] dl T13_trees 50_st
7 55723 37.65625... 2% =] Ir" net_point_5000_width_slop
3 65765 27.02368. .. 249 - D Ir" ext_bankfullsect_5000_wid
g 55766 23.30187... 245 =] ﬂ net_point_5000_width_slop
10 65345 23.27868... 261 | A sections_5000_width_slope
11 65846 30.83313... 241 =] /3 net_point_5000_width_slop
12 [65312 22.45325,., 241 oo M Ti5_trees
13 65913 28.01379... 235 - .". basine 50
14 65543 30.10937... 2496 = L
15 [s8031 22.30993... w2 | [ ’]f basind1_conn
16 |es03z 24.43688. . 258 - ] ?f aspect v
17 60033 26.80871... 255 < . >
158 60074 26.01440... 249
19 66075 4,458740... 245
20 66138 30.95800... 270
2 56210 14.06175... 285
22 05255 19.74743... 276
23 05256 28.19372... 264
29 65299 10.15002... 285
25 55300 13.87817... 257
26 65301 26.66003... 251
27 66403 24.92431... 274
23 66404 33.82873... 270
20 55405 24.28613... 263
30 05445 18.10937... 285
31 05435 21.99316... 267
32 65439 31.72192... 253
33 06521 28.69750... 254
S 66557 34.47814... 274
35 66558 27.48875... 264

» 0 [ 2558 Total of selected records.
-_ Rl Sl L | | W

-

Meters X = 728,698.07 [Y = 5,179,197.23 EP5G:32632




JGRASSTOOLS: LW from hillslopes

|| gwSIG 2.3.0.2447 with JGrasstools : unibz_articoloB.gvsproj — X
File Selection Layer Show View Map Tools Window Help JGTools

DEH OHHAQAQSQ W@l « 0840 RRRIAQGOFOIOYY S0 0¥ B L L »: QE@W DB :H: B
&[5 T13_trees_50_sr “

Table of attributes: T13_trees_30_sr |? |E |_EI§ View: Untitled EIEIZ ~
: id elev linkid ||| [] % basin01_basins_50 " s Sl *
il 5549 29.61633... 233 | |- [] M ext_bankfullsect_5000_wid
2 65589 25.93432,.. 233 -[] A channelpolygon_merged2
e ps612 22.58180... 241 [ /B area_5000_width_slope_hy
E 65720 25.13055... 276 | A net_peint_5000_width_slop
5 65721 21.03747... 251 - - -
5 |earz2 30.25305..., 243 || 4 T13 trees 50 st
2 55723 37.65625... 23 | A net_peint_5000_width_slop
3 55765 27.02368. .. 245 E-] Ir" ext_bankfullsect_5000_wid
9 65766 23.30157... 245 H- D Ir" net_point_5000_width_slop
10 65345 23.27368... 261 E-] ﬂ gections_5000_width_slope
11 £5846 30.83813... 241 | /A net_point_5000_width_slop
12 65912 22.45825, ., 241 wo[] M3 trees
13 65913 28.01379... 239 B D ."' basins_50
14 65943 30.10937... 245 = X
15 [6e031 22.30993... 52| | |0 Fbasin01_conn
16 66032 24,43688... 253 | |#- O ?j aspect v
17 66033 26.80871... 255 < . >
18 06074 26.01440... 245
18 66075 4.458740... 245
20 66138 30.95800... 270
21 50210 14.06175... 285
22 60255 19.74743... 275
23 66256 28.19372... 264
24 66299 10.15002... 285
25 56300 13.875817... 257
26 65301 26.66003... 251
27 05403 24.92431... 274
28 65404 33.82873... 270
x5 05405 24.28613... 263
30 60445 18.10937... 285
31 66488 21.99316... 267
32 66489 31.72192... 253
33 66521 28.69750... 254
34 66557 34.47314... 274
35 66558 27.48876... 64|
’ 0 { 2558 Tatal of selerted recards T ~7

.
« |Meters [ = 728,671.14 [Y = 5,179,194, 18 EPSG:32632

-




JGRASSTOOLS: LW recruitment

| £ gvSIG 2.3.0.2447 with JGrasstools : unibz_articolo8.gvsproj X
Eile Edit Selection Show Table View Map Teols Window Help JGTools
DEH =« % 0¥ QI Sve ME: SE vt
Table of attributes: net_peint_3000_width_slo... EIE'E : Untitled |: =
: slopeavg volume height dbh ’ZE basin01_basins_50 A
i 0,118576...| 0,000000...| 0.000000...) 0.000000.., A ext_bankfullsect_5000_wid
2 0.119772...| 0,000000...| 0.000000...) 0.000000... A channelpolygon_merged2
3 0.116652...| 0,000000...| 0.000000...) 0.000000... A area_5000_idth_siope_hy
4 0.116889...| 0,000000...| 0.000000...) 0.000000... ) ]
5 0.118963...| 1.847353...| 15.15813...) 46.57440... 4 net_point_5000_width_siop
5 0.123530...| 0.000000...| 0.000000...) 0.000000... A T13 trees 5050
7 0.118851...| 0.000000...| 0.000000...) 0.000000... £ net_point_5000_width_
8 0.119476...| 2.470347...| 12.73747...| 38.31242... 0.1-1.107
] 0,118240...| 0,000000...| 0.000000...| 0.000000... 1.14-3.668
10 0.115529...| 0.000000...] 0.000000...) 0.000000... $137 -7.625
11 0.114067...| 0,734127...| 10.67954...) 33.73864... ;2:3?39_'3‘15['):58
12 0.120873...| 1.326458...| 13.45658... 41,46975... B ext bankfulect._5000_wid
13 0.115713...| 1.328217...| 13.46299...) 41.43838... - =
14 0.117046...| 1.765387...| 14.91273...| 45.83835... £ ret_point_5000_width_slor
15 0.112798...| 4.689225...| 12.77994...  39.43984... A sections_5000_width_slope
16 0.1120449...| 0.000000...] 0.000000...] 0.000000... A net_paint_5000_width_slog +
17 0.111624...| 2,480289...| 13.12543...) 40,47631... >
13 0.107432...| 0,000000...| 0.000000...) 0.000000...
19 0.114498...| 5,141705...| 14.77338...) 45.42014..,
20 0.114666...| 0.829953...| 11.36999...) 35.20937...
21 0.117336...| 2.606871...| 13.36539...) 41.19618...
22 0.123239...| 0,000000...| 0.000000...) 0.000000...
23 0.122815...| 2.067393...| 12.28820... 37.96%1...
24 0.128585...| 0,000000...| 0.000000...) 0.000000...
25 0,128110...| 0,000000...| 0.000000...) 0.000000..,
26 0,124369, .| 0,000000...| 0.000000...) 0.000000..,
27 0.119833...| 0,000000...| 0.000000...) 0.000000...
28 0.125484...| 6,470750,..| 14.48846... 44.56539..,
29 0.128434...| 0,000000...| 0.000000...) 0.000000...
30 0.127633...| 0.000000...| 0.000000...) 0.000000...
31 0.127549...| 0,482875...| 9.357957...) 29.17387...
32 0.130781...| 0,.000000...| 0.000000...) 0.000000...
33 0.125994...| 1.985207...| 11.97144...| 37.01432...
34 0.131112...| 0,000000...| 0.000000...) 0.000000...
<

0/ 329 Total of selected records.

-‘I

Meters X = 728,796.66 [f = 5,179,136.12 FP5G:32632




JGRASSTOOLS: propagation

« LW is routed downstream using simple Boolean
transport conditions based on:

- ratio between the length of the logs and the width of
the sections (input parameter)

- ratio between the diameter of the logs and the
water depth (input parameter)

e post-event channel width + water depth are calculated
through the 1D hydraulic model using the peak
discharge

e |dentifies the critical section for the transit of LW in the
given stream network



JGRASSTOOLS: propagation

|| gwSIG 2.3.0.2447 with JGrasstools : unibz_articoloB.gvsproj — X
Eile Edit Selection Show Table View Map Teols Window Help JGTools

DEH & =% % 0¥ IWEE v BB SEH> ot L 0

Table of attributes: net_point_S000_width_slope_hydro_wide_veg_30_crit_sr EIE'E
: w2 slopeavg volume height dbh iscritl_h iscritg_h critsrc_h iscritl_d
267 .| 6.623462...| 0.115825...| 2.074084...| 15.80255...| 48.50767... 1 1/1-63 TIPS
268 | B.574717...| 0.115692...| 0.000000...| 0.000000... 0.000000... o] o] v]
269 .| ©,525973...| 0.114343...| 0.000000...| 0.000000... 0.000000... o] o] v]
270 .| 6.441850...| 0.114748...| 0.844125...| 11.43938...| 35.41816... 1 1/1-60 v]
271 | 8,279038...| 0,120270...| 0.000000...| 0.000000...( 0.000000... o] o] i]
272 fo..| 6,067270,..) 0,113266,..| 0,581758,.,| 10,00664..,| 31,11992... 1 1/1-58 1]
273 t..| 5.855502...) 0,122156,..| 0,000000,.,| 0,000000,.,| 0,000000... 1] 1] 1]
274 wo| 5,732738...| 0,128082...( 0.000000,..| 0.000000.,.| 0.000000... 1] 1] 1]
275 ...| 5.520970...| 0.126146...| 0.000000...| 0.000000...| 0.000000... 1] 1] a
276 | 5.309202...| 0.129643...| 0.744039...| 10.93211...| 33.89635... 1 1/1-54 v]
277 | 5.097433...| 0.126415...| 0.000000...| 0.000000... 0.000000... o] o] v]
278 f...| 4.885665...| 0.128704...| 0.918326...| 11.79101...| 36.47304... 1 1{1-52 a
279 .| 4673897, 0.127288...| 0.000000...| 0.000000... 0.000000... o] o] v]
280 v | 4296846, 0,124773...| 0,.010235...| 2.241927...| 7.8257581... 1] 1|1-50 1]
281 to| 4027674, 0,125204...) 0,000000,.,| 0,000000,.,) 0,000000... 1] 1] 1]
282 v | 4096899, 0,125163...| 15.55812...| 10.40734...| 32.32204... 1 1)1-48 1]
283 P...| 4.368507...| 0.128971...| 0.000000...| 0.000000...| 0.000000... 1] 1] a
284 oo 4647279, 0.124932...| 0.000000...| 0.000000...( 0.000000... o] o] 1] o)
< >
re 1/ 329 Total of selected records.
—SavEdT DT VEg D ST Ieoes, avapay
Creation date: Nov 26, 2016

ﬁeters ﬁ =728,626.85 [Y = 5,179,164.09 EPSG:32632



JGRASSTOOLS: propagation

- critical
- non critical




FUTURE PLANS

» consider river sections from field surveys and not
only extracted from DTM

 run the model automatically on a whole basin
connecting the runs on multiple streams using the
Pfafstetter enumeration to proceed downstream



THANKS FOR THE ATTENTION!

Franceschi Silvia
silvia.franceschi@gmail.com

http://www.jgrasstools.org


http://www.jgrasstools.org/
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