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» River Trajectory Concept (Bed elevation /
channel width on time (e.g Ziliani and
Surian, 2012)

ELEVATION (mas.l.)

» Dynamic equilibrium and channel pattern 7} —/—™ =~
(e.g. Eaton. et al, 2010) S

N. Surian, M. Rinaldi 2002
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» IDRAIM - System for stream hydromorphological assessment, analysis,
and monitoring (ISPRA, 2016)

|.  Physiographic setting (Mountainous, Hill, Plain unit)

II. Confinement (Confined, Partly Confined, Unconfined)

lll. Channel morphology (Straight, Sinuous, Meandering, Wandering, Braided,
Anabranching)

V. Other elements for reach delineation (Change in geomorphic units, Discontinuities in
bed slope, Tributaries, Dams and other artificial elements, Change in confinement and/or
size of the floodplain, Changes in sediment size)

I I I I I I Single-thread Transitional Multi-thread
Confined single-thread
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M. Rinaldi et.al., 2016
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» What remains today of pre-industrial Alpine rivers?
Census of historical and current channel patterns in
the Alps (Hohensinnern et al., 2020).

* No survey on the diverse channel patterns existing prior to the major
phase of river regulation in the mid-19th—early 20th century at the scale
of the whole European Alps.

« Human pressures directly affected both local channel geometry and the
upstream controls

« Approximately 510-km-long river sections have been lost due to
channel straightening.

« Strongest reduction of braided, sinuous or meandering ones.

« Today, 45% of the rivers are linear or arch-shaped straightened or

were transformed into reservoirs.

Hohensinner et.al., 2020



Erzen River Basin
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Elevation of Erzen River
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Erzen River is 109 km long

Basin surface 760 km2

Average discharge 18.1 m3/ s
Average Elevation Riverbed 136 m
Average Basin Elevation 420 m



Erzen River Basin

Cr, Crl, Crlal-Cr2ern, Crlb-ap, Crlbe-, Cr2, Cr2m, Cr2m-Pg2

Cr2sen, Cr2t, O, ], J1, J1-2, |2

12-3, 13, )3-Crl, |3k, |3t |3t-Crlw, |3t-Cr2em
Lake, M1-2, M1-2l, M1-25, N1-3, M1-3rn, M1-3t
Mla, Mlb, N2, M2-1h, N2-2rr, N2-Qp, O-5

P. P-T. P-TL, Pgl, Pgl-2, Pg2, Pg2-2
Pgz-Pg3, Pg3-l, Pg3-2, Pg3-3, Pga-Nll, Pg3
oh, Qp, Qp-h, River, 5-0, T, T1

T1-2, T2, T2-3, T242, T2, T3, T341

Tank, 8)2, k)2, bT241, d)2, eP-T1, gJ2

gl2-3, 12, 1a)2, maol2, ms)2, n)2, nPz

ntl2, pl2, =12, =d)2, shpl2, =lp)2, t)2
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Unconfined =35 %

Legenda
e Confined =28 %
— Confined

Confined Semi-Confined Unconfined
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Old Map of Durres, _1870

Morphological Evolution of Erzen River

v

n 4 3
o /

Linien-Schiffs-Kapitain T.0esterreicher

3
$ Qufuodjms-Dixeletov im 3. 1870,
i Hydroorafie der Herrn 1.5.7. Kalmar, Schellonder, Becker, Ziller, LSF ddamovic’ | Beck:
S sk i §£‘ Topoorafie & o Lirdenselatls - Liewt. Hapfgartner &
i b >
A ik i i @\*‘& Grundamgaben, @&“
L o 2 o
Sch xf\h 2% \d’ﬁ'tb (xoecia)-6: Gras (al w)-lm&‘\ conehiglie)-f Jand [ sabic) \\\"*.
s 3 & o 9 S 8
» " . 1 s Seh. Schlemm (fn@?o) -1 foin A fino) e
da Cap Fahi i 2 S ] &
tada Cap & ] &
s & j oS Sonden in Faden zu 6 Wiener Fuss oS
1}(\9\ i_? & i (seamdugli is passi 31 sei piedi viewssst | b
| %* -@6\\ ;8 T 2 1.0¢st: Fuiden = 104 Farkow [engl) = 097 toioe =1'9 Tetex
st z\\& Sik Tie- Laklen: am: Lande bedeuten Hohonin Weener Fuss
s S it

(B Genna i suasseenis indicano afione i piedi vienasi )

Mafsstab gsteo der Natur

https://www.oldmapsonline.org



SRR

Morphological Evolution of Erzen River- Reach Scale ] <” UNIVERSITA
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Corna-196 (

1944- no Cut-off- Meandering
1968- Starting Cut-off

1994- Starting Incision
¥ 2015- Full Cut-off 3 m incision

LIDAR Data 2015- 2x2 m
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Incision 4-5 m

125m 250m 375m 500 m 665 m
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Effects of sediment supply reduction: Coastal Erosion and Channel Incision

Evidence of incision in a bridge of Erzen River, 2020

Mouth of Erzen River, 2020
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Active Chanel 137 m Active Chanel 22 m
Corona 1968 Ortofoto 2015

Erzen River Active Channel Area m2
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Around 6.5 km2 active channel has been lost s i s e i s wmnnss
In 16 reaches analyzed along mainstream I
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T =
Erzen River
* Flow record (daily data in three station, upstream 1972-1990, downstream 1949-1992)
* Cross section located (4 places) ——

Grain Size (4 places)

Active channel
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Erzen River, Ibe station, upstream

Q= 5.32 m3/s- Average 1972- Flow Data /
W= 46 m (average river width) : /
S=0.0036, dgy =82.6 mm, d5y =47.8 mm " /
D=?,06,0,Qb . D

1000
D [mm]

1- Assume wide, rectangular cross section Rh=D

Qm3/s 1972

D= (Q/W*Ks*Vs)3/:=0.36 m

26.1

Ks=~3-=39.56 o I
6 30
dgo MJWJM
To REEECEE R ErEFEEEEEFEEEREFEEEEPEEERE
0 = Shields mobility parameter T
pgAd
_ RS
79 = pgRS  Uniform flow 0 = Ad =0.016 here we use ds

A= p"’"p = 1.65 for silica (ps = 2650 kg/m?) and water (p = 1000 kg/m?)
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