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INTRODUCTION

San Lucano Valley (Taibon, Belluno, Italy) is situated in the heart of observatlons is three fold: -~ | ' et # '

the Agordine Dolomites, included in the UNESCO System n.3: Pale of . _ monitoring trends in f|uv|a| and geor‘noa;phlc condltlon over ti

San Martino - San Lucano-Belluno Dolomites (Fig. 1). - expanding the mvestlgqtlon to the ,édjaﬁent basms m,»
The valley is a prototype study area for aresearch project issued from ' «“pglomites physiog raphic regmn” = A RORY ..{. i
the collaboration among the Dynamics of Environmental Processes . jntroducing the geomorpholog (";: NatLlrraI Channel Dgé\:* N~
Institute (IDPA-CNR-Milano), the Technical Mining Industry Institute gpproach in restorlng fluvial’ mouP‘tam | enwronm@"' .,

(ITIM, Agordo), and the Agordina Mountain Community (CMA), also dlsregardmg the natural envwonrﬁeht Ciha*ltyp?"“'

involving other qualified subjects for environmental and land | 5 " "'_'“L U
management (ARPAYV; Civil Engineering Treviso). T e -‘..1 P - R R
The project aims to verify the applicability of the methodology VL e -" 541%H ; i5=I |
referred as Watershed Assessment of River Stability and Sediment | e o 4 . o [ kbl A8 e, U

1. Abete rosso

Site BL0O28 from Natura 2000
el network

o el iy The San Lucano Valley is characterized by
extensive riparian forests of high natural interest
held by the Community directives. Alnus incana
and Fraxinus excelsior dominate, followed by
Ui Mountain Maple and Spruce.

A) map types. B) Structure found in a formation.

’ Since the disastrous flood of 1966, significant
trees associations were differentiated along the
creek and now deserve careful consideration and
every possible attention to their stabilization until

the next calamity.
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ACTUAL NCD IN S. LUCANO VALLEY

Along the upper Tegnas, three segments of the stream with gradient ranging from 2.6%6 to 1.9%0, are easily delimited: a first upstream

(F4-type), a second stable (B4-type) (load transporting), and downwards, an (D4-type) flowing across a gravel
deposit two hundred meters thick (Caielli et al. 2011). This area must periodically be quarried, in order to ensure the hydraulic protection of the sideway
road, and a simple “V” shape, single channel, is mechanically rebuilt. Despite the good recovering ability shown by the riverside bush, the period elapsing
between the removal activities is shorter than the natural process of re-naturalization. The recovered banks are quickly eroded, and the stream regress to
a D4-type, becoming impracticable and completely unsuitable for spontaneous fish habitats and woods growth.
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Design sinuusity M E T O D S 1::5::::113;;;‘;?. Marphological relations, including dimensionbess ratios of river reach sites (Rosgen and Silvey, 2007;
547 . I I - ]

as] | | | | Obsorvers. Toum3 Wiy Stream Type B4 Worksliest 5.4, Werphologis elatons nickngcimensniess rtos o e each shes (Rosgen s Shey, 2007
o The basic principle for geomorphologic "Natural Channel Design (NCD) methodology, is that | jimame= [;'::;" 20 3201 “Tﬁ“&:”;m"‘i“'“"‘ 0ielo0s 062 | "oneme Toams T vampe V. T
. each natural undisturbed stream is shaped by both geomorphologic and climatic conditions | = === =R s lE e e e
into a physiographic region, then NCD requires surveys of several reference streamsinorderto |fe=—=—=- =& 8 o b “’“““’;5‘”“ peln f L
i understand their “stability” features: the measure of the proportion of a cross section of the = e e e | [mee vl L vesormmoo oo
| | | | bankfull stage is one of the key variables to quantify the morphology of the stream. LtE==—=—e el L L |feerteny Teleler Focoamiesenn  [eosion
Understanding the hydro-geometric correct ratios of a stable “reference reach”, is the key to | |2 e = e e
e be able to design a new long-term stable channel, where you need to restore it. e e ] ] N e T
DédigH Lo, Prodte This paper illustrates the results arising from detailed survey dataset collected in the valley ;E:::::j::ﬂf:ﬁ’ e ‘”"TT“““"’“”“"““‘“““F‘““"“"‘““‘“‘*”"’""’ et oars g f]lm T 0035 [ oo vine o sgmis) |00z _Jin_Jomomm 615 12
] bottom along the Tegnas River from year 2009 to 2011. A series of longitudinal profiles and |fE=== ;ﬁi;iiiifli;ZZ:':ZZZI:&LZTZZTJ::T:;?: e [ [ e Ta{___g_jg o ETT | e m:
=« Cross sections, an extensive and diversified particle size analysis along the channel bed, can o T f Mo SnOmemesestme Mo Mo M || e e - Huf;;,,i;;,ﬂ,," mmmwmw o o
allow first to classify each reach type on the base of their hydraulics and geomorphologic |fEEms e e e |t Do e - [
parameters and then assign the real extent of the bankfull stage. [ 1 71— ] o e e e
Bed particle size, width/depth ratio, entrenchment ratio and slope were calculated from field |t (255 23] 283 [owsewimes e vty W [ATROTTOrrS || [ oo oo ey | 261[ 417] 38 3ot Gl e gt ooy 157 838 1.1
datain order to determine the stream classification as outlined by Rosgen (Rosgen, 1994). The |{eem e —— E |Eee—— ==
bankfull slope was determined as the average height of bankfull and then used to calculate | 2 e e e e e
I . Wwidth, depth and area for each cross section at the bankfull stage. e e e e T o e
. Bameeste .~ The flow velocity at the bankfull stage was determined by using Manning's equation where the —=——- == o |ih ON L =
= | . st “ coefficient n was calculated using the estimation method from survey analysis of particle size | |[E=== ] N S e ,iij'ﬂ e = e T
(D84), with the approximations of roughness associated to Rosgen classification (Leopold [t =mee el [ [ 0 ve ]  [o] b
o | = 1994, Rosgen, 1996), and tabular information for different types of bed and banks material. *—F————————— W,mwm ww o
_ 3 Stream classification itself does not attempt to predict the stability of the stream, the stability e . D e it o S
= assessment procedure (in use for over twenty years in USA), documented in the EPA web

cirnoowe  document WARSSS (Rosgen, 2006), was applied to this case study.

Hypothetical Recovery Design RESULTS AND CONCLUSIONS

A RSIR R L | _ Comparing low-flow discharge data with local precipitations time series, and relating
2006 D4-type existing channel A them with some surrounding watershed discharges, we can assume that the bankfull
2012 C4- typechann design Wk . 3 RN, TSR flow magnitude calculated for the stream is a realistic value. Then, without specific
% ' ' i X p curves for alpine region, we can adopt the empirical Rosgen Colorado dataset and their
relationships to evaluate several design solutions when you plan to restore natural
channels (Rosgen, 2007) with a geomorphologic approach.
Decreasing sediment supply, also coming from side headwaters, and resettle a more
confined C4 instead of D4-type, may be a useful approach for restoring plans in order to
Improve riverbed re-naturalization and natural quality, in a next future.lllustrated here
are some suggestions to control the erosion-transport-deposition process with long-
+ C4 lived, natural solutions, in order to stabilize the stream riverbed and their banks.
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