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Sediment connectivity

Hydrologicaand sedimentonnectivitythe degree to
whicha systenfacilitatesthe transferof water and sediment
through itself, through coupling relationshipsbetween its
componentdn this view, connectivifbecomesan emergent
property of the systemstate, reflecting the continuityand “
strengthof runoff and sedimenpathwaysat a givenpointin : S P & e ofcamnen

Sediment

time (Heckmanet al., 2018) 3 contributing area 4

Structural connectivity represents the spatial
configuratiorof systentomponents

Functionatonnectivitysinferred fromthe actualtransfer
of water and sediment,.e. thes y s tpmcagslynamics

[> Lateral connection (pathway)
E>° Lateral sediment disconnection
‘ Longitudinal connection (pathway)
mpO Longitudinal sediment disconnection

fromHeckmanat al. (2018)

‘\'J Heckmanim., Cavalli M.CerdarQ., FoersteB.,JavauxM., Lode ESmetanovA., VericatD.,BrardinonB., 2018.Indice®f
4 ‘ i » sedimertonnectivityopportunitieshallengeandlimitationsEarthScienc®eview4.87, 77-108. DOI:

AN N 10.1016/j.earscirev.2018.08.004.
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AThree different types of linkages in catchmefrtgré

2013): i~

V Lateral hillslopechannel;

V Longitudinalchannel and interaction tributamain
stream;

V Vertical interactions between surfasebsurface.

AThey can be disrupted by different types of blockages:
buffers barrierse blankets

FryirsK. 2013. (Dis)Connectivity in catchment sediment cascades: a fresh look at the sediment delivery problem. Earth Surf. Proc
Landforms 38: 36
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Blankets

AR

Barriers
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HighresolutiorDigital ElevatiorModelsenablethe quantitativemodelingof sedimentluxes
and connectivityia geomorphometrignalysis

LIDAR: Light Detection And Ranging Structure from Motion
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Index of sedimentonnectivity

The connectivity index (IC) is computed
using two components:

Upslopecomponend,,

potential for downward routing due to
upslope area, mean slope and
Impedance factor.

Downslopeomponend,,,

flow path length that a particle has to e a4 - / TR
travel to arrive to the nearest target or Dan = i— W, S, /HI[

: DOWNSLOPE| — 7 by
sink. A

COMPONENT n —
a, up O Permanent drainage line or local sink_______* '(_/

(e.g.: river - road - lake - urban area)

Dy, = WSVA
UPSLOPE
COMPONENT

Reference element
.-=""(point or cell)

-
-
-
-
-
-
-

BorselliL, CassiP, TorriD., 2008. Prolegomendo sedimenand flow connectivityn the landscapea GlSand

\ 4 Q d —: field numericassessmer@atena,75(3), 268-277.
A L'! CavalliM., Trevisank, ComitiF, MarchiL, 2013. Geomorphometriassessmenf spatial sedimentonnectivity
a l‘) in smallalpine catchment$seomorphology188, 31-41.
\ ‘ Y «] ’
Indexof sedimentonnectivitiand tools




Sope S(m/m) (steepestdescentdirection)
S< 0.005== S= 0.005 to avoid D inthe downslopecomponeng¢quation
S> 1= S= 1 tolimitthe biasdueto very highvaluesof IC onsteepslopege.qg. rockyoutcrop)

Flow Direction(De algorithm)

Proportion ~ Steepest direction N _—
flowingto  downslope : \
neighboring / Proportion flowing to \

grid cell 4 is/ neighboring grid cell 3 | e
3.1/(3.1+3.2) is az/(ar+ayz)

--------------------------------

2

Flow
~|direction.

_________________________________

Tarboton1997. Water Res. ﬂ—\"'-». =N
Research, 33(2): 30819. 2
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I
Weighting factor (W)

A Theweightingfactor W isintendedto modeltheimpedancdo runoffand sedimenfluxes

A W rangesfrom0 to 1. Basedonthe C-factor of USLERUSLEodelsn Borselliet al. (2008).

C-factor for the Bilancino watershed, Florence, Italy

Level 1 Level 2 Level 3 C-factor
1. Artificial 1.1 Urban fabric n.c.
surfaces 1.2 Industrial fabric n.c.
1.3 Mines, dumps and 1.3.1 Mineral extraction sites 1
construction sites 1.3.3 Construction sites 1
1.4 Artificial non 1.4.1 Green urban areas 0.05
agricultural vegetated areas 1.4.2 Sport and leisure 0.05
facilities
2. Agricultural 2.1 Arable land 2.1.1 Non irrigated arable land 0.1
areas 2.1.4.1 Vegetables cultivation® 0.1
2.1.4.2 Nursery cultivation 0.001
and cultivation under plastic®
2.2 Permanent crops 2.2.1 Vineyards 0.451
2.2.2 Fruit trees and berries 0.296
plantations
2.2.3 Olive groves 0.296
2.3 Pastures 2.3.1 Pastures 0.15
2.3.2 Pastures with shrubs® 0.13
2.4 Heterogeneous 2.4.4 Agro-forestries 0.05
agricultural areas
3. Forestand 3.1 Forest 3.1.3.1 Mixed forests® 0.001
seminatural 3.1.3.2 Discontinuous forests® 0.006
areas 3.14 Riparian vegetation® 0.006
3.2 Shrub andfor 0.04
herbaceous vegetation
associations
3.3 Open spaces with little  3.3.2 Bare rocks 09
or no vegetation
4. Wetlands 42 Coastal wetlands 4.2 3 Intertidal flats 1
5. Water 5.1 Continental waters 5.1.1 Stream courses n.c.
bodies 5.1.2 Water bodies

* Based on CORINE Land Cover (modified) assigned from literature data ERSO (1990).

Borsellet al. (2008)

CavalliM., TarolliP,, MarchiL, Dalla FontanaG., 2008. Theeffectivenessf airborne LiDARJata in the recognitiorof channebed morphology Catena,73(3), 249-260. doi:
10.1016/j .catena2007.11.001.

CavalliM., MarchiL, 2008. Characterisationf the surfacemorphologyof an alpine alluvialfan usingairborneLiDARNaturalHazardsand EarthSystentcienced, 323-333.
doi:10.5194/nhess8-323-2008.

MoscardoCreek alluvial fan
Cavalli and Marchi, 2008
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Rio Cordon main channel
Cavalli et al., 2008
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Roughnesdndex
Smoothed
DTM LIDAR >
MEAN DTM
MOVING WINDOW
DIFFERNCE
MOVING WINDOW
RESIDUAL
TOPOGRAPH)
LiDAR DEM
i SMOOTHED DEM
saoAarobE.] e
MOVING WINDOW
v w\/\/\/\ RESIDUAL TOPOGRAPHY
ROUGHNES$ Theroughnessalueon eachcell correspond$o the topographic
. INDEX L : . . :
‘\' J variability over the investigatedarea (DTMresolutiord moving
5\ (m) windowsize)
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o

. a RIQ
W=t ?\AAX(Rl)@

Lower limit = 0.001

Thestandardizatiorof roughnesgaluewasintroducedor threereasons

(1) to havethe samerange of variationas for S factor in order to weightthemequally in the
model(0 6 1);

(11) to removethebiasdueto highRIvaluesin steepareas

(1) to providecomparablevalueswith USLE-factor and thereforewiththe originalmodel!

Theuseof a roughnesmdexasweightingfactor hasseveraladvantages
A theweightis estimatedbjectively
F"l A it avoidsthe useof tabled data;

AN, : . . _
) 'Aa\ “ﬁ- A it allowsthemodelto be applied straightforwardly(onlyDTMas an input)
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W =

| (b)
= - =
e e
S s
& 8
I w
. 0 2 - 6 0.0 0.2 04 06 0.8 1.0
_ LH(R) B Ln(len) Roughness (m) Weighting factor
Ln(Rmax) — Ln(Rmin) ) It d (c)
g 3
L L
-6 -4 -2 0 2 0.0 Ol_2 04 0.6 0.8 1.0
Ln of roughness Weighting factor

TrevisaniS, Cavalli,M., 2016. Topographpasedflow-directionaloughnesgotentialand challenge€arthSurf Dyn

4, 3430358. doi:10.5194/esurt4-343-2016

Indexof sedimentonnectivitiand tools




Gadriaand Strimmstudy case

Gadriaand Strimmcatchments

(Eastern Italian Alps)

Lithology micaschist, gneiss,

Land useconiferous forest,
debris.

Annual rainfallaround 500 m
increase with elevation.

Gadria: drainage area 6.36 |
2945 m.

Strimmdrainage area 8.5 ki

sl

\\Q Indexof sedimentonnectivitiand tools




Two scenarios
1 A 2 /\
» P -, N b v k
g : \ y ) Nw Yy <] \ i‘ % ) 2 'S
uy 3 > channel and lakes
IC Outlet
IC Channels

Value
P High \-lal_ue High
- B Low

2.000 : - 2,000

Calculation of IC in order to evaluate the connectivity between:

F..'! 1. Hillslopesnd catchmendutlet (IC outlet);
A2 2. Hillslopes and main streafhSchanne
AN .y P (e s
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Tools for IC computation

ArcGIS implementation Input working

Directory

Pitsrremoved DTM
raster

@) Connectivity.mxd - ArcMap \i‘lﬂ/@
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
DEE& B +- Fl=l=l=-lalke s
L] B
ArcToolbox & x »  Create Features 1 x

(& ArcToolbox <Search>

+ B 3D Analyst Tools // // [

===l
- @ Analysis Tools :}N Connectivity index y o || = e . templates to show.
2 @ Cartography Tools working directory / j A‘mectivity index
5 @ Connectivity index \WBOXSVR\PhD\Dottorato\Connectivity_Python\toolbox_V10. 1

tpa Connectivity index

S22 Connectivity inde (frgets] B 0T § o v
%a Surface Roughness VWBOXSVR \PhD\Dottorato\Connectivity_Python\dtmfil_. tif 2013) with re
£ @ Conversien Tools Cell Size il
7 @ Data Interoperability Tools 2,5 ====—TToData values are
+ B Data Management Tools Weighting Factor F:nns\dered as targets). All
T @ Editing Tools = input rasters must be

\WBOXSVR \PhD\Dottorato\Connectivity_Python\scabrezza. tif .

@)

. uncompressed GeoTIFF
1 @ Geocading Tools Index of Connectivity type (,t?f} since they are
= B G.eustat\st\ca\ Analyst Tools ShscratchWorkepace Ve oF processed with TauDEM
) B Linear Referencing Tools Tools functions that are

+ B Multidimension Tools used in the Connectivity
7 @ Network Analyst Tools

@]

£ @ Parcel Fabric Tools

7 B Schematics Tools

7 B Server Tools

& @ Spatial Analyst Tools
7 8 Spatial Statistics Tools
+ {8 TauDEM Tools

7 B Tracking Analyst Tools

|

Outputiindex.of
Connectivity
raster

Weighting
factor raster

o | [ conedl | [Envronments... | [ <<tideticn | [ Tooltep - o
Construction Tools

Select a template.

Results | [@] ArcTool... [E] Table Of... | [@m | & n « m v l@l1d... | L5 Ca... Se.. | i Cr..
e | E

IO |5 > ¢ ©lo]e T dle]e wla]

-97.26 801.37 Unknown Units

B C|

5 | ’ A Runniqg under_ ArCGl‘Q‘_’ version 10.1 (with SP1!) or higher. https://github.com/HydrogeomorphologyTools/Connectivitiex ArcGlStoolbox
‘\ ‘1, It requires the installation ®auDENS.x
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- Computation of the Index =
- of Connectivity (Cavalli et ;=

Input DTM (filled) raster (*tif) C:/Users/pippo/DTM_depit. tif ; al-: 2013) with regard to
£ i £ _ - user-defined targets. All
[V] Use targets .| - Select target shapefile (polygon) ! C:/Users/pippo/target.shp : input rasters must be =
e T I uncompressed GeoTIFF i
|}, Use sinks Select sinks shapefile (polygon) C:/Users/pippo/sinks.shp type ( tif) require d by ;

[V] Use W (Cavali et al72013) as Impedance f. | Select DTM for W computation (*tif) C:/Users/pippo/DTM. tif TauDEM Tools functions e !

__ used in the Connectivity
Index calculation.

[V] Nomalize W as in Trevisani and Cavalli, 2016

Save Surface roughness (*tif) C:/Users/pippo/Rt. tif Input moving window pixels |~ =%

Save W weight raster (*tif)  C:/Users/pippo/W. tif

Input cell size (map units) I3 2.5

Output IC raster {*tif) 2 . C:/Users/pippo/IC.tif

[¥] save Upslope and Downslope rasters

Link to Guidelines

== = === == =3 5 = =

Ready

%
“'! A It avoids the use of commercial GIS; https://github.com/HydrogeomorphologyTools/SedIinConnect_2.3
g B) A1t implements the 0Sinkd f un chip/a@vid.sedalp.eudownloaditools.shtml




NG
Applications of IC usinghe Gfactor

A The IC byBorsell{2008) was successfully applied in other catchments in the MediterraneanLré@gézvicente et al.,
2013, 2014, 2015; Sougne=zt al., 2011) to estimate erosion rates and different scenarios of land use and land
abandonment;

A It has proven useful also for estimating hillslope sediment delivery ratioi§RREg( al., 2012; Jamshidet al., 2014).

7 Connectivity fluxes index
| EXTE
B 49- 45
B 44-«

[ as-as
/ , ,,f/ =t
o5 - ..__.- ‘ i—] :. .:.45
e 2 o
A —mcm— Kiometers  Index of connectivity Difference e
mm High (3) B large decrease ol .G
s Low (-16) [ slight decrease
[ no change
7 [ slight increase
“-! Channel network I large increase _‘
‘ -
4 ‘ '.) Foersteet al., 2014 Borselli et al., 2008
/>

4'11‘ A\\ (%f . _ .
~ Overview on recent applicatio



Applications of IC using the Roughness

IC to channel
network

(B)

(A) A IC to outlet

~~~~~~~ GM zones
IC outlet

Value
o Hioh (245344

IC channels

Value
o High 0235540

. ow: 1268183

. ow:-13.4381

SOOAC0 00 90%00 0200 NE 00 000 D)
ar ol . - - < i e s e 5
N ’
d PR
Rock glacier } -
t - PN
I ntact R - -‘
Relict =
IC index

\ “4 Bh0rayge el ouphng (hases ea bedd mepng)  Sedma conmed vy (bered on G modetog) o 35280 80 %0
J ——
— Owcopied #53:538 borcases CON OAke "
= — VORTRNy SecouDed 3 Wor 243 Nesn 23 Va4 Selecied prolies " | >
l , Nposeguerces O0%) -— Nedar -2 W7 of WOCtederCe [‘ \ 7 -
Uecopol yosew > P 2 pu— o o0 3 h i a . )
R - < Brardinonkt al. (2015)

o AN
F Messenzeldt al. (2014)
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Applications of IC using the Roughness

A IC to evaluate the connection of sediment source inventories to the channel network in order to prioritize sedime

sources or to assess sediment su@alya(liet al., 2016;Suriaret al., 2016; Tirantiet al., 2016);
A IC supported the interpretation of radioactive dose rate measurements after the Fukushima nuclear accident in

nearby catchmentkyrardet al., 2013) \
A Hydropower intakes (targets) aD::\é?ng:a(g‘;T:té?;L ds ““2 "’- ", -
; T % > ’\"-\.__\ ﬁ/{_. o
:[‘:: Connectivity Index [:] Sf:;ﬂ:?:&g) s 2 ‘\ . \,._\/\ AP \‘;,
— T YT o &
«\ £ o ';,; L </
- ) p
\;" 2 ‘.. A 1
bls /
o l\\
TN
Mt ‘
IC Outlet (30m) o b P W
mmmm High AN, ‘
AR il A PN
. Low i»-'(: ;‘5‘3 > \s ,-‘
(C) sediment Storage i= w““ ~“  X/ ,}
Tributary Connectivity Type\‘ 1,\_\_ X
— ] — 7 ..__.\\‘ ) < Jr'
2 —3 8 Wl
y b e\ S 1 - e T A I'c-ij
\" R SR\ T ReEme AR, o R i ‘ 3 6 ~——— Mainstem W
" | 2 & s _ : - )/
7] , AS 0 375 750 1500 meters 01 2 4 8 8
a l#' i i
1}\ ﬁ" Micheletti and Lane 2016 Nicolland Brierley 2016
7 ] A\‘ AL\\ "ﬁ
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IC andsediment source areas

4 active talus
Cordon Cree
(@) landslide
debris flow
debris flow deposit
bank erosion
N "1() g - stabilized
s Q ) wetland
= O _
= By &
a ° 0T ;*"é“ S
S @ 2o SE
s) &
! o § o
>
% . B
o 8
= o, % 3 V
R B B
- & ke
v:, !‘._, o 5
'%\“?L} » 2
BNE R
Ql .
X X
q 4
|C to outlet
-4

0 1000 2000 3000 4000 5000
Downstream distance to outlet (m)

active talus
hilislope erosion
O landslide
debris flow
debris flow deposit
fo bank erosion
3 2 ) X stabilized
$ i
[ SR TR £
Index of Connectivity >
£ 2
=
w High b
[ fe)
c I
c @)
oW 8
© Q
@
N
B
@
=
mud flow deposit shallow landslide @
post [ — ol &
hillslope erosion - stabilized 0 500 1,000

temporalanalysisof sedimensourceareas and sedimentonnectivityn
l ’ the RioCordoncatchmen(DolomitesRendicontDnlineDella Soc Geol.
0 1000 2000 3000 4000 5000

n " Cavalli, M., Tarollj P, Dalla Fontana,G., Marchi, L, 2016. Mult+ |C tO main Channe
‘ ‘ (") Ital. 39, 27830. Downstream distance to outlet (m)
[
®
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Multitemporalanalysis of IC

AUnderstand the check d
dynamics in a debris flow catchment at different
spatial scales;

AlIntegration of DoD and IC analyses over time.

Check dam constructed in 2006

Detail of Dol mask

N - N LI
Legend AN\
P2 check dams N I "

[ Moscardo catchment S

dz (meters)

- m < -2 (erosion) IC DO|C
B2 <m < 0 2% 500 o s5< [ Decrease
1<m<0 [ 5-45 No change
0<m<05 r
‘ 45-4 [ Increase
>0.5 (depost —
= epost) | 4--35
¥ I ss--
5y - 2s
wde 0 > 25
— 1 Meter:
il o 50 100 00 sl
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Assessment of historical IC

A The Pyrenees suffered significant land use changes due to agricultural abandonment inducing an increase in the \ergaiaatsocseries of

associated morphological changes (e.g. terraces);
A The effects of these changes on connectivity were investigated in the Upp@imRa@atchment (Spain)

A
5 )
2 $
S 2
(=]
2 £
5 57 . Connectivity
: (a ‘ o P d‘m‘“ Decroise  Na Change  Increass
LS 48 - . f Bl Dzcrease .
-hj‘.{‘ L +-Ve8et?ted ' ,’hf:_\ T B Increase Connectivity Change
z
=
@
=
o
&
o
> Connectivity
changes
B Decresss Decresse No Change  Increass
mm Increase Connectivity Change
w
o
= g
g
=2
= z
g 2
-
i
z changes

Decrease No Ohaege Incroase

Connectivity Change

B Decremse
B Increase

e

LlenaM., VericatD., Cavalli M., Cremas,, Smith
MW., 2019. The effects of land use and
topographicchangeson sedimentconnectivityin
mountain catchments Science of The Total
Environmen60, 899-912.
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Applications to volcanic areas

Topography Weighting factor Index of
(open source DEM) (open source satelite images) Connectivity

oY,

H value
{ Joll - High : 4.75342

B ) ow :-12.2879

OrtizRodriguez et al., 2017

Martini etal., 2019

A A new joint index of connectivity ji®as proposed Alnvestigating the effect of a volcanic eruption on lateral
combining twanethodsn the Colima Volcano (Mexico). Sediment connectivity in a Chilean rhasin Chaiten
A A lateral hydrological efficiency index (LHEI) by using _ Volcano). _ _
IC, and area was developed. AMultitemporal analysis of IC summarize the response
of the catchment to the eruption.

\ % OrtizRodriguez, A.JBorselliL.,SarocchiD., 2017. Flow connectivity in o _ _ _ N _
L-! active volcanic areas: use of index of connectivity in the assessment of lateraMartini L, PiccoL, IrouméA., Cavalli M., 2019. Sedimentconnectivitichangesin an Andean
‘ l ’ flow contribution to main streams. CATENA 151100 catchmenaffected by volcaniceruption Scienceof the Total Environmeng92, 1209-1222. DOL
a g https://doi.org/10.1016/j.catena.2017.05.009. 10.1016/j .scitoten2019.07.303

c.

v {5 A\ \
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Application at the regional scale

~N

IC channels

Manning's Roughness

[ very low

[ Jlow

[ medium

high

target
channels and lakes

. ,W"'Ua’"

i

Low
4 i 1096 kn? area— LIDARDTM with 2.5 m resolution
'lg XS ‘ Venostavalley (Eastern Italian Alps) is a typical inrAkaine dry valley, dominated by metamorphitlologieqGoldin, 2015, PhD thesis
1 | /N /\ i i i
Y, Overview on recent applicatio
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IC vs. DTM resolution

- ICtothe outlet IC to the Adige Rer
T T o — T A slight increase in IC valueith decreasing
o resolution;
o l— —| e A more evident for the application of IC with
"= e regard to the Adige River;
’ | o A simplification of the flow paths due to increased
N e cell size leads to an increase of IC values

IC outlet
2m
I very low
low
[ I medium
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IC comparison

=
(\I.I -
E [ |
O T [ ]
o | !
e N\ '
IC Manning's n i i
g IC Roughness Index
g ian: 548 w High : 0.37 & | |
Roughness Index Manning's n
-LOW:-8.13 -LOW'-S 86 4 3
CORINE Land Cover Manning's n
-/ ) Arable land 0.2
Artificial/ non-agricultural vegetated area 0.02
Bare rock 0.05
Forest 0.4
Glacier 0.01
Grassland 0.1
Heterogeneous agricultural areas 0.2
N Industrial or commercial units 0.02
A 0 05 1 km N Mine, dump, construction sites 0.01
A Ol Lo i Open space with little or no vegetation 0.15
Pasture 0.25
Permanent crops 0.2
Road and rail networks and associated land 0.01
. . . Shrub/herabceous vegetation association 0.3
A different pattern when different impedance factors are used; Urban fabri

Water body 0.001

h | .
L'! ’ A O \Y e I a I I | O We r I C V a I u e S W | t h Water courses 0.001

’ Wetlands 0.001
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IC vs. catchment size

7o) 0 )
] 3 [ ] i Process
13 Process e bedioad
= * bedload debris flow
o 10 debris flow o mixed
' mixed ™
S 17 ‘ ' 3 22
i 224, ,
| ~ 13
— 5 2019 —_ 10 9o W ;
o T 1% o T 1
= 8 T o 19 8 *12
. o 5
12, 16 0 “ . 14
o ® 4 ° 2 16 .1
o 1.1 11 '
% *11
o] o
w A~
| 1[ 1ic- 160 1 10 100
Catchment area (km”2) Catchme:nt area (km"2)
Target: catchment outlet (fan apex) Target: main channel

l

When analyzing separatelpupand Ddn
A no relationship is observed betwdapand catchment area;
A data show a positive correlation betwe@dnand catchment area.

‘\'_'! Heiseret al. (2015) used IC among other several parameters to determine the dominant
‘ I,)‘ flow process types for steep headwater catchments.

‘ s
Vo, ED, \-Q
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Towards a ofunctional 6 i ndex of

A Kalantari et al (2017) modifiedIC including functional weighting factor based on surfaseoff estimatéy curve numbers and
considering spatiallgnd temporallyariable forcing

A LépezVicente and Ben Salem (209pposed anew aggregated index (AIC) based on topographyROSLE factor, RUSLE2 rainfall
erosivity residual topography and soil permeability,model structural and functional flow and sedimenhectivity.

A Zanandreaet al. (2021) integrated two parameters t¢ime runoff generation (SCS Runoff Curve Numie¢nodynd the characteristics of
the antecedenprecipitation.

Aggregated Index of Connectivity - AIC

Functional Hydrological Connectivity Structural Hydrological Connectivity

0o R 2 PR PP 9o P e 2 S S| O Catchment boundary A7
&S ST ST S © Outlet \

— Vero river

* Barbastro town { 2

HC - AIC_st (index) & £ % Event 3 (Pmean=14.4mm)  Event 1 (Pmean=34mm) Event 4 (Pmean=60.5mm)  Event 6 (Pmean=62.4mm)  Event 5 (Pmean=68.4mm)

BN -18.647 . &
B target \\< T
3 p o ] y
¢ £ 4 p b y %
2 &
. zz / Y ,'/ J 4 )
(7\

T R <
(D D : PP
F LSS IS

. -17.00
[ Jwatersheds

B -15.50
onnectivity

gated Index of Connectivity
S-SR

BN -14.00
I -13.00
B -12.50
i -12.00
B -11.50
-11.00
-10.75
-10.50 (mean)
-10.00
-9.00
9 -8.00
-7.00
= -6.00

~

g9
82
<23
HC - AIC_fn (index) o September_average
- -23.936 WY 1 o) Highest HC
- 9 )

|| Medium-Low
i Medium-High

I -5.00
I -4.00
I -2.50
I -1.00
I 1.066

Legend
[ Thiessen polygon

Yhlo 2 4 6 8 10km

Zanandreaet al. (2021)
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1. IC hasproved very promisingfor a rapid spatial characterizatiorof sedimentdynamics
bothat catchmenand regionalscales

2. Thereported applicationsdemonstratéhat a reliable assessmewff sedimentonnectivity
via a geomorphometri@approach, especiallywhen integrated with a sedimentsources
Inventoryjs usefufor givingmanagemenpriorities

3. DEMqguality and resolutiorand weightingfactor choicenavea strongeffect onICresults

4. Future developmentshould also considerprocessased connectivityand incorporate
temporalvariability.

AL,
b@ . . .
N Considerationand perspective
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