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Matrikelschein Nr.

135 Kitaro Moroto ) Kulturtechniker
64/11 1804
Geburts- und Zustéd Genuss enes
Geb. Vater oder Vormund Religien ) Nationalitat Wehnung Verbildung Freiplatzes oder
ndigkeitsort =t
Stipendium
6. September Tokyo Japan [ | | e Prefector fir Forzh enschaft
Budda lapaner Gentzgazce 26
1873 detto und -—-Tekyo Universitat
N Frequenz und
. Frequenz und Pri ;
Semester Besuchte Lehrgegenstinde . ~ Semaster Bszuchts Lehrgegenstands Pri
fungzerfolg B R
fungswerfolg
Stunden Stunden
S(ommer] Mechanizche Technolegie des Holzes  Dozent 4 Slommer] 1
Slemester) Pliwa I Baumchronik und Briickenbau Profescor -
1909/10 Kulturtechnick Wasserbau |  Hofrat Friedrich 3 Kulturtechnik Wasserbau Hofrat Friedrich 3
Erd., Wege und Brickenbau Dozent Oelwsin 3 Kulturtechnik Maschinenbau Preflesser] Rezek 3
Hydraulik, Dezent Profecser L. Tiefenbacher 4 Allgemeine Maczchinenkunde darzelbe 2
Hihere Geoddzie Dozent E. Engal 3
wiinter] 2 Agrarische Operationstechnik  Dozent Risbsl 2?
Slemester] Wildbachverbauung, Hefrat Dozent Wang
1909/10 Konstruktionsiibungen hiezu derzelbe 2
Photogrammetrie darselbs 1
Ferctliches Bauingenisurwesen, 3
Professor Marchet
KenctruktionsGbungen hiszu derselbe 4
Elektrotechnik Pri T Dozent Grau 3
Regulierung der Wazzerldufe, Dezent Oslwein 1
Forstbenutzung or] Dr. Tielar 3
Allgemeine Baukundes sor]Marchet 3
KonstruktionsGbungen hiszu derselbe 4
Allgemeiner Wasserbau, 3
Hofrat Dozent von Schwen
Anatomie dac Hol Prof[sssor] Wilhelm 1
Geographische Ortsbestimmung, 2
Profeszor Helebrand
135 FEFALER
£FRE WHIEEREA
1873= =5 8% )
B®E Gentzg, B ENEE
9E6R
4 B! 4
3 1910/11 3
3 3
4 2
3
2 2?7
1809/10 2
1
3
Ht+RTE wikxh
4
3
1
3
3
1
3
1

X2 3-4 BFERE FEFILER) BAREER




160 Kawai Shitaro Matrikelschein N r. 26/11 1300 | Forstwirt
Geburts- und Genuss sines
Geb.: Vater eder Vormund Religion Zuctd Naticnalitat Wehnung Vorbildung Freiplatzes oder
ndigkeitsort Stipendium
. K. Kawai : . ; ; Universitédt zu Tokio
15. Juni 1871 kathelisch Tokye japanisch XVl Gentzgasse 60
Tekic Japan Univerzitat zu Tubingen
Semecter Basuchts Lshrgeganstands Freauerz bndBr) - esten Besuchts Lshrgegenstands Freguenz und Pri
ufungzerfolg fungcwearfolg
Stunden
sllzlameines] Bauingenisurwasan 3
sser] Oelwein
1900/01 3
1
Fostlfichez] Bauingenisuwasen 3
Rroflassor). Marchat.
KonstruktionsGbungen hiezu 6
Prof[esser] Marchet
Kor uktionz Gbungen zu Wildbac hverbauung z
Proflessor] Wang
Praktikum zu Waldbau Proflessor] Hempasl 2
(ommar] -.. Technologie 5
Slemecter) Prof[essor] Schwachhéfer
Forstdienstorganication 3
Broflassor. Guttanhare.
Mechanizche Technologie dlec] Helzes
Dinzant. Plina
Waldeisenbahnbau Proflsssor] Marchst
wlinter] Allgemsinds Maschinsnkunds 3
Slemaster]
Enzyklopide der Hochbaukunde Proflascor] 3
1901/02 Probon
=h % H H =
2.3-5 BFAZE (Kawai Shitaro) ¥43E
160 ﬂﬁ-ﬁixﬂﬂ 45 26/11 1900%F FEHF
p o S . . BEHERIL
4*%AH KRIFERA FH SRARUEER | Bf EE BREE - ,
= =2
ExaDEE
187156R K 174 _ XVl e
- ALY w2 == E# T
150 == B= Gentzgass | Fa—Evs
- — — ~ P BT
FH EEHE HRRUESEER | 28 EETE N
HEER
i
ERLATE T-AT7AVHE 3
1900/01| FMFIFEFE ~> ooz 3
BEHRAHBESR V1~ LasR 1
FHEARIF <ibzx B 3
BEEE EEICEELT wabex MR 6
BHIFICETSBEEE Ty rHE 2
FMERICET HEE ~ AR 2
. . E"T'T 5
et YaTryna—77—HiE
FMEEERE T TS0 TR 3
AT U 7 B /
FEREZE b IR /
ERmEs  TLHE 3
£5H
o01/00| HEREEE FO—a3E 3

X2 3-6 BFERE CAAEAE) BARED



X2 3-7 BE445%E (Mochida Gunjiuro) JhEE

28 EMEEE SEEF 64/11 1904% hF
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£EAR| RREEEA =% " g =E BUTE | #rumEee
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=% =ES e
7E7H == A+ 15 T
_ _ $ R . HRRBT
=z EiEaE - =z EERE -
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T J.
mHislf s EmeRs |3
ZZHE T—LT 7 A 5iF
1904/05 FHELARIE Tr7H 3
AT 2
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32 Watanabe Otokichi Matrikelschein Nr. 3/11 1901 Forstwirt
Geburts- und Genuss eines
Geboren Vater oder Vermund Religion Zusta Maticnalitat Wohnung Vorbildung Freiplatzes oder
ndigkeitsort Stipendium
Forztl. Abteilung
_ . ___| Hirozhi Watanabe Bl . XVIl Koll[er] |der Landw. Fakult
11. April 1877 . . Buddhist Tokyo in Japan Japaner . .
rgermeicter in Fukui gasce 47 &t der Universitat
in Tokyo
N Frequenz und N Frequenz und Pri
Semester Besuchte Lehrgedensténde Semester Bezuchte Lehrgegenciénds
Prifungserfolg fungswerfolg
Stunden
. Allgemeines Bauingenisurwesen Hofrat Prof. 3
19010/02 .
Dslwsin
Forstbenutzung, Hofrat Profleczer] G. Hempel 3
Forstbetriebeinrichtung, Hefrat von Guttenberg 3
Forstliche System der Wildbachverbauung 2
Professer F. Wang
Waldwegebau, Dozent Inl. Marchet 1
Forstwirtschaftliches Bauingenisurwesen 3
Profescor Wang,
Wildbachverbauungen Pri sor] Wang 2
Slommer] Mechanizche Technelogie des Holzes a
Semacter Dozent Pliwa
1502 Landw. Und forstw. Hochbaukunde Profeccer 3
Waldeizenbahnbau Proflescer] Marchet 1
Forstbetriebeinrichtung, 3
Proflessorlr Guttenberg
Praktikum Holzerntekunde und Forstbetriebs- 1
einrichtung, Profecser Guttenberg
Konztuktionzdbungen zur Wildbachverbauung z
Erofssser Wang.
KonstruktionsGbungen zu forstl Bauingenisur 4
. Proflasmer] \Wang.
Wiinter]

Slemester]

Hydraulik Prefessor Tiefenbacher

1902/

Forztl. Standortzlehre Preflescor] H. Lorenz

X2 3-9 BFEERE

(Watanabe Otokichi) JH:E
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££FA LRBEEA =B
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1
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1902/03




2 Matrikelschein Nr. 108 vom 17. Oktober 1923
Name des Name und Wohnort
) Geburtsdaten und . ) Wohnung des e o
Studierenden und o Religion Vorbildung | des Vaters oder . Militarpflicht
o Zustandigkeit Studierenden
Studienrichtung Vormundes
Dr.Masao | 24 war 1886 . _ otel, Ave
. . e ymnasium otel, Auge
Tokio, J buddistisch
Akagi ¢ : ttapan uaaistiee Tokic 1903 / Gottes
Forstwirt stie
Nummer des
Semester 3 Lehrgegenstand Stunden |Name des Dozenten
Kassascheines
Winter Semester
1923/24 [-] Fostwirtschaftliches 3
Bauingenieurwesen Marchet
[-] Konstruktionsiibungen arche
hiezu 4
[-] Allgemeiner
Wasserbau 3 Fischer
[-]
(]
2.3-11 B4 L%E (Masao Akagi) JHEE
2 FFEEE 108F 1923=10R17H
FEORERU | £EF5BRT " . RERIBEBAD — E&
o T3 wEFAE Ap— - F
=x EEH K& UER =75
188634 24H e
RAIEfE L . , Erosrix FTN, T
" == 8% e L0 . O
" v
HHF HLE
FH BENEES EERE B FEEH
4 2EE
MELARIE 3
1923/24 [--] HETARIF
[] BEEE kR et
ICEELT
[--] EREkER A
[]
2.3-12 BZ44E (FRAEH#) BAES
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Abstract. Alluvial fans are often present at the outlet of
small drainage basins in alpine valleys; their formation is
due to sediment transport associated with flash floods and
debris flows. Alluvial fans are preferred sites for human set-
tlements and are frequently crossed by transport routes. In
order to reduce the risk for economic activities located on or
near the fan and prevent loss of lives due to floods and de-
bris flows, torrent control works have been extensively car-
ried out on many alpine alluvial fans. Hazard management
on alluvial fans in alpine regions is dependent upon reliable
procedures to evaluate variations in the frequency and sever-
ity of hydrogeomorphic processes and the long-term perfor-
mance of the torrent training works. An integrated approach
to the analysis of hydrogeomorphic processes and their inter-
actions with torrent control works has been applied to a large
atluvial fan in the southern Carnic Alps (northeastern Italy).
Study methods encompass field observations, interpretation
of aerial photographs, analysis of historical documents, and
numerical modelling of debris flows. The overall perfor-
marnce of control works implemented in the eatly decades of
20th century was satisfactory, and a reduction of hazardous
events was recognised from features observed in the field and
in aerial photographs, as well as from the analysis of histor-
ical records. The 2-D simulation of debris flows confirms
these findings, indicating that debris flow deposition would
not affect urban areas or main roads, even in the case of a
high-magnitude event. Present issues in the management of
the studied alluvial fan are representative of situations fre-
quently found in the European Alps and deal with the need
for maintenance of the control structures and the pressures
for land use changes aimed at the economic exploitation of
the fan surface.

Correspondence fo: L. Marchi
{lorenzo.marchi@irpi.cnr.it)

1 Introduction

Alluvial fans at the outlet of small, high-gradient drainage
basins are a common feature of alpine valleys. Although de-
bris flows commonly dominate the formation and develop-
ment of these alluvial fans, also bedload and hyperconcen-
trated flows contribute to the transfer of sediment from the
drainage basin to the alluvial fan and its distribution on the
fan surface. These flow processes result in major risk when
they encroach settlements and transport routes, which are of-
ten present on the alluvial fans of the European Alps. To cope
with flow processes and to reduce their hazard, torrent con-
trol works have been built on many alpine alluvial fans. As a
consequence, the study of contemporary hydrogeomorphic
processes must take into account the interactions between
natural phenomena and the control works implemented to re-
duce the risks on human activities.

Three steps can be highlighted in the hazard assessment
on alpine alluvial fans:

— recognition of the type of sediment transport processes;

— reconstruction of the frequency and magnitude of haz-
ardous events;

~ runout analysis and mapping of the hazardous areas.

The identification of the type of sediment transport processes
occurring on alluvial fans, with particular regard to the basic
differentiation between bedload and debris flows, is a pre-
liminary step in hazard assessment. The prevailing flow pro-
cesses can be assessed through the recognition of morpho-
logical and sedimentological evidences (Aulitzky, 1982), or
based on morphometric parameters of the drainage basin and
the alluvial fan (Jackson et al., 1987; Marchi et al., 1993;
Bovis and Jakob, 1999; Wilford et al., 2004; De Scally and
Owens, 2004).

Published by Copemicus Publications on behalf of the European Geosciences Union.
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The most common approaches in the reconstruction of
the frequency of sedimentary events on alpine alluvial fans
have tended to be the application of dendrogeochronologi-
cal methods and the use of historical archival documentation.
The dating of the events through dendrogeochronology is ap-
plicable on alluvial fans with forests in relatively natural con-
dition. In the European Alps, this requirement is often met on
alluvial fans covered by protection forests in the upper val-
leys (Strunk, 1992; Baumann and Kaiser, 1999; Stefanini and
Ribolini, 2003; Bollschweiler and Stoffel, 2007), whereas
farming and urban areas often occupy alluvial fans located at
lower elevations along the lower valleys. The reconstruction
of the frequency of past events from historical archives is par-
ticularly fruitful where human activities are present and there
is therefore documentation of the damage caused to buildings
and land by floods and debris flows (Guzzetti et al., 1994;
Barnikel, 2004; Marchi and Cavalli, 2007). Depending on
availability and quality of historical information and topo-
graphic data of deposits, also the magnitude of past hydro-
geomorphic events can be estimated, thus permitting to es-
tablish magnitude-frequency relations (Brochot et al., 2002;
Helsen et al., 2002; Stoffel, 2010).

The methods for the zonation of hazard areas on allu-
vial fans can be subdivided into three classes: historical-
geomorphological {Aulitzky, 1972, 1994), empirical and
semi-empirical (Hungr et al., 1987; Tkeya, 1989} and 2-D
numerical models (e.g. O’Brien et al., 1993; Liu and Huang,
2006; Rickenmann et al., 2006). Numerical models have a
relatively large data requirement: their application necessi-
tates the assessment of debris-flow volumes and peak dis-
charges, a sound choice of rheological parameters, and a de-
tailed representation of the topography of propagation and
deposition areas. Valuable characteristics of numerical mod-
els are the spatially distributed assessment of important vari-
ables, such as flow depth and velocity, and the possibility of
considering different scenarios of event magnitude and rhe-
ology.

This paper proposes an integrated approach for the ana-
lysis of hydrogeomorphic processes on alpine alluvial fans,
with particular regard to the assessment of the performance
of torrent control works. Sections 2 and 3 describe, respec-
tively, methods and study area; Sects. 4 and 5 describe and
discuss the results. Finally, Sect. 6 summarises the main out-
comes of the research.

2 Methods

Study methods include field observations, interpretation of
aerial photographs, collection and analysis of historical doc-
uments and numerical modelling of debris-flow propagation
and deposition. The analysis of published and unpublished
historical documents made it possible to reconstruct the oc-
currence of past floods and debris flows, and the develop-
ment of torrent training works. The interpretation of aerial
photographs taken from 1954 to 2003 permitted analysis of
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the evolution of the vegetation and to identify changes in the
degree of hydrogeomorphic activity of the alluvial fan. Field
observations of deposits and channel network were under-
taken with the objective of recognising the flow processes
{debris flows, floods with bedload) and to evaluate their ac-
tivity in the various parts of the alluvial fan.

Numerical modelling of debris-flow propagation and de-
position on the alluvial fan was carried out using the FLO-2D
model (O’Brien et al., 1993). FLO-2D is a two-dimensional
flood routing code able to simulate inundation area of mud
flows spreading on a floodplain and/or on a channel net-
work., FLO-2D follows an explicit finite-difference scheme,
which distributes a bulked sediment-graph over a Digital El-
evation Model (DEM) of selected square cells by means of
the Saint-Venant equations. The dynamic equation is applied
for each fime step to the eight possible flow directions re-
spect to the central cell and it is combined with the continuity
equation for unsteady flow. The inflow volume is described
by an entering water hydrograph coupled to a time depen-
dent sediment-concentration graph. The model estimates the
energy dissipation caused by the mixture motion by means
of the rheological model proposed by O’Brien et al. (1993).
This mode] is also known as quadratic model, because the
total shear stress results by adding to the classic Bingham
model the product of a constant by the quadratic shear rate,
The choice of FLO-2D was suggested by the satisfactory
applications carried out in the Italian Alps under different
lithological conditions and for various debris-flow typologies
(D’ Agostino and Tecca, 2006; Sosio et al., 2006). Model ap-
plication was intended to assess the deposition zones for a
debris flow of high magnitude. It provided a further test,
alongside the historical approach, based on records of past
events and aerial photo interpretation, of the effectiveness of
torrent training works.

3 Study area
3.1 Drainage basin and alluvial fan

The Rivoli Bianchi (“White Rills) alluvial fan is a complex
system of coalescing alluvial fans in the Southern Camic
Alps (northeastern Italy) (Fig. 1}. The alluvial fan covers
an area of 2.71 km?, ranges in elevation from 285 to 570 m
and has a mean slope of 6.6°. Alluvial fan slope displays
a marked variability, ranging from 10°-11° at the proximal
part to 2°=3° in the lower areas in the northern and south-
western zones.

Six small drainage basins, covering a total area of
6.03 km?, contributed to build the Rivoli Bianchi alluvial fan
(Fig. 1). These basins are drained by ephemeral streams, on
which sediment transport only occurs during intense runoff
events. One stream, the Rio Citate, was responsible for build-
ing the majority of the alluvial fan. The Rio Citate drains
a basin of 1.02km?, with a range in elevation from 570 to
1825 m and an average slope of 49°.
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Table 2. Summary parameters of hydrological simulation and as-
sessment of debris-flow event in the Rio Citate.

Rainfall duration {return period of 100 years} [h] 0,75
Cumulated rainfall [mm] 64
Direct runoff [mm)] 29
Volume of the hydrologic water hydrograph [m3} 29700
Hydrologic water discharge at the peak [m3/s] 12.3
Minimum - maximum sediment concentration by volume []  0.12-0.70
Bulked and scaled up water plus sediment volume [m3] 96000
Debris-flow peak discharge [m3/s) 123.0

the recognition of erodible volumes, with the hydrological
assessment of water runoff, i.e. the agent of debris erosion
and entrainment. However, since the assessment of debris-
flow magnitude is affected by relevant uncertainties, a con-
sistency check with historical data recorded in the same re-
gion is advisable. Figure 9 compares the debris-flow vo-
lume estimated in the Rio Citate with a sample of 125 de-
bris flows that occurred in northeastern Italy since late 19th
century {Marchi and D’ Agostino, 2004}, The debris-flow vo-
lume computed for the Rio Citate lies in the upper part of the
scatterplot of debris-flow volumes versus basin area. This
ensures that the debris flow devised for FLO-2D simulation
represents a challenging event for evaluating the performance
of control structures. The estimated debris-flow volume, al-
though somewhat smaller, has the same order of magnitude
of the volume computed on the Gortani’s map (Sect. 4.1).
The large volume of the debris flow is consistent with the
characteristics of the catchment, which is characterised by
large availability of erodible debris and steep slopes.

The alluvial fan DEM (10m grid size) was derived by
interpolating elevation data extracted from the topographic
maps of the Friuli Venezia Giulia Region (scale 1:5000; con-
tour lines equidistance equal to 5 m). The DEM of the allu-
vial fan, including in it the depressions of the incised chan-
nels, represented the FLO-2D domain of computation. The
FLO-2D levee component was used to describe more accu-
rately the longitudinal pattern and the top height of the diver-
sion dike on the left bank of the Rio Citate (Fig. 4b). The hy-
draulic roughness was estimated according to land use on the
fan; the followings values of the Manning coefficient were
selected: 0.07 for channels and bare debris, 0.10 for sparse
shrubs areas, and 0.14 for dense shrubs and trees.

Two sets of rheological parameters were used in the analy-
sis. The first rheology, named “Aspen Pit 1" in O’Brien and
Julien (1988, p. 882), considers a flow with high values of
viscosity and yield strength. The second scenario assumes
the “Kang and Zhang” rheology (in O’Brien and Julien,
1988, p. 882—-883), which represents a flow with a medium-
low shear stress. The “Kang and Zhang” rheology proved
to produce reliable flooded areas for debris flows genera-
ted from dolomite rocks, whose characteristics are similar
to those of the debris flows in the studied area (D’ Agostino
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Fig. 9. Comparison of the debris flow of the Rio Citate used for
model simulation with a sample of debris-flow volumes recorded
in the eastern Italian Alps (modified from Marchi and D’ Agostino,
2004).

and Tecca, 2006). Maximum values of flow depths (Fig. 10a}
and mean flow velocities along the channel — just upstream
of fan apex — are equal to 1.8-2.2 m and 4.0-4.2 m/s, respec-
tively. Such values match well with the channel size and the
capability of the diverting dike to bear the related maximum
pressures.

The results of both simulations demonstrate that the
flooded fan area (0.19 km? with Aspen Pit 1 rheology, and
0.34 km? with Kang and Zhang rheology) does not involve
the southern part of the alluvial fan, Figure 10a presents the
map of maximum flow depths for the Kang and Zhang rheol-
ogy, which computes the largest flooded area. It is possible
to note that the longitudinal dike contains the maximum flow
depth, and no avulsion occurs to the left banks. The deci-
sive role of the diverting dike on the left bank in preventing
the flooding of the southern sector of the alluvial fan is con-
firmed by model simulation of the same debris flow (Kang
and Zhang rheology) after removing the dike (Fig. 10b). The
channel reach where maximum flow depths oceur shortens
(Fig. 10b), but maximum depths do not change (Fig. 10a and
b). Maximum flow velocities are reduced by 10%. Total
flooded area rises to 0.6 km?, and the absence of the diversion
dike causes large areas of the southern sector of the alluvial
fan to be inundated, although generally with shallow flow
depth. It is also possible to observe that the flooded areas
in Fig. 10b agree well with the active areas of the historical
map by Gortani (1912) presented in Fig. 5: this supports the
choice of the Kang and Zhang rheology in the simulation of
the debris fiows of the Rio Citate.
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The reduction of hazard achieved by torrent control struc-
tures, often leads to political pressures to remove land use
limitations. This happens also in the Rivoli Bianchi alluvial
fan, where the stabilisation of the fan surface occurring in
recent decades has resulted in an increased pressure for its
economic exploitation (farming and cattle-breeding). When
considering these requests, the original objective of torrent
control works should be taken into account. With regard to
the case study in this paper, the training works on the Rivoli
Bianchi alluvial fan were intended to protect the road and the
railway located at the southern end of the fan, rather than to
achieve a complete stabilisation of the fan surface. These as-
pects are particularly relevant when the requests for land use
changes do not relate to the use of alluvial fans for agricul-
ture, as for the Rivoli Bianchi alluvial fan, but the expansion
of urban areas, as often occurs in cther alpine areas.

6 Conclusions

This study has demonstrated the suitability of a comprehen-
sive approach, based on analysis of historical documents,
aerial photo interpretation, field observations and numerical
modelling of debris flows, for enabling recognition of con-
temporary hydrogeomorphic processes and evaluation of the
long-term effect of torrent control works on alluvial fans.

Although geomorphic processes causing sediment supply
from basin slopes to the channels are still active, and there
are no evidences of a reduction in intensity of rainstorms,
no debris flows with relevant damage have been recorded in
the last decades. The absence of hazardous events since the
late 1930s, which differs from repeated debris-flow damage
observed in the previous decades (Table 1), can thus be as-
cribed to the effectiveness of control works implemented on
the Riveli Bianchi alluvial fan. The results of the 2-D nu-
merical simulation of a high-magnitude debris flow, carried
out taking into account the control works built on the fan,
confirm that flow propagation does not affect areas with el-
ements at risk. Current management considerations of the
Rivoli Bianchi alluvial fan are listed below:

— although control structures have produced a reduction
of hazards, high~-magnitude debris flows can still deposit
considerable amounts of debris on the alluvial fan;

— in order to keep the torrent control structures effective,
they must undergo periodical maintenance;

— the pressures for permitting cattle breeding on the allu-
vial fan raise concerns for the stability of a fragile envi-
ronment and the possible risk of groundwater pollution.

These issues and the associated implications are commeon to
many alluvial fans in alpine valleys, in which the decrease
of frequency and severity of debris flows, achieved thanks
to hydraulic works, leads to disregard the persistency of re-
sidual hazards. The maintenance of torrent control works

Nat. Hazards Earth Syst. Sci., 10, 547-558, 2010

built in past decades is of major importance to ensure their
effectiveness in controlling hazards on alluvial fans. The
long time elapsed from early extensive implementation of
torrent regulation works in the Alps has urged studies aimed
at evaluating their efficiency, and possible need for mainte-
nance (Garitte and Lahousse, 2002; Mazzorana, 2008). In
the Rivoli Bianchi area, the check dams of the Ric Cornons
and those built on the left sector of the alluvial fan recently
underwent maintenance works.
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Abstract. Alluvial fans of alpine torrents are both natural
deposition areas for sediment discharged by floods and de-
bris flows, and preferred sites for agriculture and settlements,
Hazard assessment on afluvial fans depends on proper iden-
tification of flow processes and their potential intensity. This
study used LiDAR data to examine the morphology of the al-
luvial fan of a small alpine stream (Moscardo Torrent, East-
ern [talian Alps). A high-resolution DTM from LiDAR data
was used to calculate a shaded relief map, plan curvature and
an index of topographic roughness based on the standard de-
viation of elevation within a moving window. The surface
complexity of the alluvial fan, also influenced by human ac-
tivities, clearly arose from the analysis. The surface rough-
ness, defined here as the local topography variability, is com-
pared with a previous classification of the fan surface based
on field surveys. The results demonstrate that topographic
analysis of ground based LIDAR DTM can be a useful tool
to objectively {nvestigate fan morphology and hence alluvial
fan hazard assessment.

1 Introduction

Alluvial fans are gently sloping, fan-shaped landforms cre-
ated by deposition of sediments often occurring at the base
of mountain ranges. In Alpine valleys, alluvial fans have
long been the preferred areas for agriculture and settlements.
Therefore the deposition of sediment discharged by floods
and debris flows, which causes alluvial fan formation and
growth, represents a major hazard for human settlements.
Debris flows are particularly dangerous because they pose
a threat to the destruction of property and loss of lives in
mountainous environments. The increasing human pressure

Correspondence to: M. Cavalli
{marco.cavalli@irpi.cnr.it)

on alluvial fans, which in the Alps is predominantly linked
to tourism, requires accurate assessment of the hazard. In
this context, the recognition of surface features on alluvial
fans is essential for correct classification of torrent-related
processes.

The identification of morphological features of alluvial
fans, including the recognition of debris-flow deposits, old
channels, levees and lobes, is commonly carried out by
means of field surveys and interpretation of aerial pho-
tographs. But these traditional methods are often problem-
atic, Field surveys are time consuming and influenced by
subjectivity, whereas the interpretation of aerial photographs
is affected by uncertainty in forested areas. The airborne
laser altimetry technology (LiDAR, Light Detection And
Ranging} provides high-resolution topographical data, which
can significantly improve the representation of land surfaces.
A valuable characteristic of this technology is the capabil-
ity to derive a high-resolution Digital Terrain Model (DTM)
from the last pulse LiDAR data by filtering the vegetation
points. In the field of geo-hydrological hazards in moun-
tainous areas, the analysis of high-resolution DTMs is a
promising approach to investigate fine-scale morphology of
the landscape.

The use of LiDAR technology for these types of quanti-
tative analyses is relatively new. Several studies have used
high resolution LiDAR DTMs (McKean and Roering, 2004;
Hanenberg et al., 2005; Tarolli and Tarboton, 2006) or Li-
DAR vector data (Glenn et al, 2006) to analyze landslides,
whereas only a few studies have investigated individual al-
luvial fan morphology and depositional processes (Staley et
al., 2006; Frankel and Dolan, 2007). In previous studies, Li-
DAR elevation data were used to evaluate meter-scale surface
roughness as a useful approach to map landslides and detect
potential landslide areas (Carter et al., 2001; McKean and
Roering, 2004; Haugerud, 2004; Schulz, 2004; Ardizzone et
al., 2007}, and to characterize and differentiate the fandslide
morphology and activity (Glenn et al., 2006).
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Fig. 1. Location map of the Moscardo Torrent basin and alluvial
fan. The dashed line depicts afluvial fan boundary. Buildings are
represented as black polygons. The line A-B indicates the section
along which the profile of Fig. 2 was drawn.

Tarolli and Tarboton (2006) used LiDAR-derived DTMs to
identify the optimal size of the cells for the assessment of
shallow landslides. Staley et al. (2006) used LiDAR-derived
topographic attributes (profile curvature and surface gradi-
ent) for differentfating deposition zones on debris-flow fans.
Frankel and Dolan (2007) combined quantitative measures
of surface roughness, obtained from LiDAR data, with clas-
sic methods of geomorphology and sedimentology to char-
acterise and differentiate alluvial fan surfaces with different
relative ages in an arid environment.

The purpose of this study is to test the capability of high-
resolution LiDAR data to characterise the topography of an
alpine alluvial fan. Particular attention was paid to discrimi-
nating areas where debris-flow deposits are present from ar-
eas in which these deposits are lacking. When compared to
the study of alluvial fans with limited human influence under
arid climate, the analysis of the topography of alluvial fans in
the European Alps poses some additional problems. The hu-
mid climate favours the growth of a dense vegetation cover,
which reduces the density of measurements at the ground sur-
face, Moreover, roads, buildings, torrent control works and
other structures are often present on alluvial fans: this makes
it necessary to distinguish the influence of natural features
and man-made structures on the surface morphology of allu-
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Fig. 2. Topographic profile of the alluvial fan drawn along the line
A-B of figure 1.

vial fans.

In this study we use a LiDAR-derived DTM to analyse the
surface morphology of an alluvial fan in the Italian Alps. The
adopted approach encompasses the interpretation of shaded-
relief and plan curvature maps and the comparison of a
roughness index with a classification of the fan surface de-
veloped on the basis of field surveys.

2 Study area

The study area is the alluvial fan of the Moscardo Torrent, a
small stream of the Eastern ltalian Alps (Fig. 1). Widespread
erosion and instability phienomena in the upper basin slopes
and along the main channel result in large amounts of loose
debris being available for mobilization as debris flows during
intense summer rainstorms; high channel slope produce an
efficient delivery of the sediment to the basin outlet.

The Moscardo Torrent basin drains an area of about 4 km?
and ranges from 890 m at the fan apex to 2043 m at the high-
est summit; the mean slope of the main channel is 20°, The
rocky substratum of the basin is made of Carboniferous fly-
sch, represented by highly fractured and weathered shale,
slate, silistone, sandstone and breccia. Quaternary deposits,
mostly consisting of scree and landslide accumulations, are
common in the basin.

The Moscardo Torrent has formed a large, asymmetrical
fan that spreads across the valley fioor, forcing the main
stream (But Torrent) to the toe of the opposite valley slope.
The fan (Fig. 1) extends southward for approximately 2.7 km
and covers an area of 1.27km?; it has a composite slope
tanging from 7°-8° at the proximal part and 4°-5° in the
lower area. Figure 2 presents a profile of the alluvial fan.
At present, the active fan is limited to a narrow area along
the main channel. Woody vegetation covers the mid-fan area
in the proximity of the channel, especially on the right side
where a dense coniferous stand is present. Deciduous forest
stands, meadows, some buildings and a quamry deposit are
present on the left side of the main channel, More houses
are located in the northern part of the fan and a national road
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passes through the southern, no-longer active, portion of the
fan (Fig. 1).

The climatic conditions of the Moscardo basin are typi-
cal of the easternmost part of the Italian Alps, with abun-
dant precipitation throughout the year, cold winters and mild
summers. Average annual precipitation amounts to 1660 mm
with 113 rainy days per year.

3 Methods
3.1 LiDAR data

The LiDAR data were acquired from an helicopter using
an ALTM 3033 OPTECH, at an average altitude of 1000 m
above ground level during snow-free conditions in Novem-
ber 2003. The flying speed was 80 knots, the scan angle 20
degrees and the scan rate 33 KHz. The survey design point
density was specified to be 2.5 points per m?, with first and
last retum recorded, and a vertical accuracy <15 cm. LiDAR
point measurements were filtered into retums from vegeta-
tion and bare ground using the Terrascan™ software classi-
fication routines and algorithms (Barilotti et al., 2006). The
dataset covers most of the alluvial fan surface with the exclu-
sion of a small area in the southern distal part. A 2m grid size
DTM from ground surface elevation points was generated by
using Inverse Distance Weighted interpolation with a power
of 2, a variable search radius with maximum distance of 3 m,
and 3 as the number of nearest points to be used to perform
the interpolation. The DTM grid spacing of 2m was che-
sen as a compromise between the need for a fine-resolution
DTM and the decrease of point density under canopy cover
(about 0.25 points per m?) in the right side of the channel.
The DTM from ground points was used to calculate a shaded
relief map, a plan curvature map and an index of topographic
roughness.

3.2 Shaded relief map

The shaded relief map was created with the Hillshade tool
available in ArcGis 9.0 (ESRI, 2004), simulating illumina-
tion from the northwest with an altitude angle of the illu-
mination source of 45° above the surface, Hillshading en-
hances the visualization of objects perpendicular to the az-
imuth of the illumination; the planar and altitude angles of
the illumination source were selected taking into account
that important morphological features on the alluvial fan of
the Moscardo Torrent, such as most old channels and gullies
have prevailing E-W or NE-SW direction. Differently from
more complex landforms (e.g. drainage basins with rugged
relief), which would require different illumination points, a
single view appears to be adequate for the alluvial fan under
study.

www.nat-hazards-earth-syst-scinet/8/323/2008/

3.3 Plan curvature map

The plan curvature map was created with LandSerf 2.2, a
freely available software for digital terrain analysis (Wood,
1996; www.landserforg). Plan curvature, which describes
the rate of change of aspect, provides a measure of conver-
gence and divergence of flow (Wilson and Gallant, 2000) and
is often used for the identification of ridges and channels on
digital terrain models (Rana, 2006; Haneberg et al., 2005).
LandSerf 2.2, which calculates plan curvature on a cell-by-
cell basis, utilises a quadratic function fitted to the surface
using a moving window.

In this study we used an 1l-cell moving window to de-
rive the plan curvature map in order to smooth out features
smaller than approximately 22 m wide. In the plan curvature
map, a positive value indicates the surface is upwardly con-
vex at that cell, whereas a negative value indicates the surface
is upwardly concave at that cell, and a zero value corresponds
to a flat surface,

3.4 Roughness index

The calculation of a roughness index is intended to measure
the variability of elevations in local patches of the alluvial
fan at a scale of a few meters.

Several methods have been proposed to measure the sur-
face roughness by LiDAR data (e.g. McKean and Roering,
2004; Haneberg et al., 2005; Glenn et al., 2006, Frankel and
Dolan, 2007). In this work we define the surface roughness
as the standard deviation of a residual topography (Cavalli et
al., in press). A neighbourhood analysis was used to derive
the roughness index of the Moscardo alluvial fan. Figure 3
shows the flow chart of the calculation of the roughness in-
dex. A smoothed version of the LIDAR DTM (mean DTM in
Fig. 3) was created by averaging elevation values within a 5-
cell moving window. Each cell of the mean DTM has a value
corresponding to the mean of the 25 neighbourhood cells val-
ues of the LIDAR DTM. The grid of residual topography was
then calculated as the cell-by-cell difference between the Li-
DAR DTM and the mean DTM. Finally, the standard devia-
tions -of residual topography values are computed in a 5-cell
moving window over the residual topography grid. We de-
fine the roughness index as:

25
E (xj — xrn)z
= (1)

where o is the roughness index or the standard deviation of
residual topography, 25 is the number of the processing cells
within the 5-cell moving window, x; is the value of one spe-
cific cell of the residual topography within the moving win-
dow, and x,, is the mean of the 25 cells values.

The resulting roughness value for each grid cell represents
the topographic variability over length scales, from 2 m (grid
size) to 10m (moving window size). The calculation of the
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Fig. 3. Flow chast of the ronghness index calculation.

surface roughness by means of the residual topography grid
provides a measure of this index independent from the effect
of slope along the surface.

The benefit of the roughness index map analysis is in relat-
ing values of surface roughness to different alluvial fan arcas
affected in the past by different flow processes: higher rough-
ness values can be associated with debris-flow evidence on
the alluvial fan surface and lower roughness values can be
ascribable to smoother areas characterized by waterlaid de-
position or artificially smoothed for agricultural expansion.

A map of the nonmalized distances from the fan apex was
calculated in a similar manner to that of Staley et al. (2006),
to analyse the spatia] location and patterns of roughness in-
dex values. The map of the nommalized downfan distance
calculated for each cell is given by the equation:

D,

Dmax

D, )
where D, is the nommalized downfan distance, D, is the
planimetric distance of the cell from the fan apex, and Dmax
is the maximum planimetric distance across the entire fan
surface.

The planimetric distance map (£,)} has been derived using
the ArcGIS Distance tool, which allows calculation of the
Euclidean distance of each cell from a source, represented in
this case by the fan apex. To obtain the normalized downfan
distance map (£2,) the values of each cell in the planimetric
distance map has been then divided for the maximum value
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of the map ( Dy ) using the ArcGIS raster calculator (Eq. 2).
The values of D, range from 0, at the fan apex, to 1, at the
farthest cell on the fan surface,

3.5 Field survey

The local topographic variability, represented by the rough-
ness index, is compared with a previous classification of the
fan surface, which was undertaken using field surveys com-
plemented by interpretation of aerial photographs {(Marchi
and Cavalli, 2005). This field classification of the alluvial
fan surface aimed to distinguish areas with evidence of de-
bris flow from areas where sedimentary processes have lower
solid concentration. Field observations led to identification
of three classes:

— Class 1: areas where debris-flow deposits (lateral levees
and terminal lobes) can be clearly recognized;

— Class 2: areas with remnants of past occurrence of de-
bris flows (irregular fan surface and presence of large
lone boulders);

~ Class 3: no evidence of debris flow.

The absence of debris-flow deposits in Class 3 could in-
dicate the dominance of bedload deposition (likely to have
derived from the reworking of debris-flow deposits accumu-
lated in the upstream parts of the alluvial fan). It is also possi-
ble that deposits typical of debris flows have been obliterated
by agricultural practices actively implemented on part of the
alluvial fan until a few decades ago. This latter interpreta-
tion hints at the low frequency of debris flows in these areas,
as only areas rarely hit by debris flows were used for agri-
culture, The classification of the alluvial fan surface into the
three classes is presented in Fig. 4. We observe that the class
with debris-flow evidences {Class 1) covers the active chan-
nel and a limited area mostly located on its right side. Class
3 {no trace of debris flow) covers a wider area reaching the
northem and southern boundaries of the alluvial fan, while
the intermediate class (Class 2, with remnants of debris flow
activity} has a limited extent and is situated between the other
two classes.

3.6 Comparison of roughness index and field classification

Statistical procedures were used to verify the consistency be-
tween the values from the roughness index and the field clas-
sification of the alluvial fan into three distinct classes. Both
non-parametric and parametric tests were used for this com-
parison.

The non-parametric Mann-Whitney U test was used since
it enables comparison of samples of different size and does
not make any assumptions regarding the distribution of the
data, The Mann-Whitney [/ test analyses for the existence
of a null hypothesis, which here is that surface roughness
vajues for the classes mapped in the field derive from the
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Fig. 9. Histograms of roughness index values for the three classes mapped from field surveys.

5 Discussion

The results of the statistical tests indicate that the quanti-
tative assessment of the surface roughness agrees with the
visual interpretation of the morphology of the alluvial fan,
from which the three classes of the fan surface were mapped,
shown in Fig. 4. The consistency of the results of the non-
parametric Mann-Whitney U test with the parameiric analy-
sis of log-transformed roughness data, confirms the stability
of the results obtained. In this paper, the statistical analy-
sis was aimed at comparing topographic roughness derived
from a LiDAR DTM with a previous field classification of
the fan surface. The use of spatial statistics for the auto-
mated recognition of topographic features and classification
of morphological units could represent an important step to-
wards an enhanced use of data derived from aerial LIiDAR in
alluvial fan studies.

In addition to the quantitative analysis performed on
roughness index values, the visual inspection of the maps
of LiDAR-derived indicators can also contribute to the in-
terpretation of the morphological features of the fan surface.
In the previous section, the correspondence between values
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of the roughness index and features observed in the field has
been reported. Here we extend the discussion on this topic
by comparing the capabilities of plan curvature and rough-
ness index, and showing the potential of the roughness index
in identifying areas with particular topographic features on
the fan surface.

A valuable characteristic of plan curvature is that through
the enhancing of concavities and convexities it is possible to
identify linear features even in areas of low roughness, as
is shown in the distai part of the alluvial fan in the Figs. 6
and 7. In contrast, linear features not marked by convex-
ities and concavities, such as the pipeline that crosses the
alluvial fan of the Moscardo Torrent, are not clearly recog-
nised in the plan curvature map. As previously reported, the
flat strip alongside the pipeline is easily identifiable on the
roughness index map (b in Fig. 7). A combined use of differ-
ent indicators is thus advised for a reliable identification of
natural and man-altered features.

An example of the euristic capability of the roughness in-
dex map in the characterisation of surface features on allu-
vial fans can be seen with the identification of an isolated
area of relatively high roughness. This area, indicated as “¢”
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In Fig. 10b, which presents the relationship between sur-
face roughness (ascribed only to natural features) and the dis-
tance from the fan apex, no decrease of the roughness for
increasing distance can be observed within each class. In
particular, Class 1, which represents the most recent sedi-
mentary processes, shows high values of the roughness in-
dex in its distal part. This can be related to the efficient de-
livery of debris-flows to the lower part of the alluvial fan of
the Moscardo Torrent. The deposition of debris flows close
to the active channel results in a rugged fan surface even at
long distances from the fan apex.

Staley et al. (2006) used morphometric indexes from a
LiDAR-derived DTM to identify three zones with different
depositional features in 19 debris-flow fans in the Death Val-
ley. They observed high values of profile curvature at the
proximal locations of the fan surface and correlated them to
deposits with high intemal shear strength. Moderate values
of profile curvature correspond to deposits with lower shear
strength, whereas the lowest values of profile curvature oc-
curred in run-out zones in the mid-fan section. Both the pro-
file curvature used by Staley et al. (2006) and the roughness
index proposed in this study are indicators of topographic
variability correlated to the typology of alluvial fan deposits.
Staley and colleagues state that their findings are not applica-
ble at the scale of individual fans. However, it is interesting
to note (Fig. 10b) that, similar to the profile curvature in the
debris-flow fans studied by Staley et al. (2006), the rough-
ness index in Class 1 of the Moscardo alluvial fan shows the
lowest values in the intermediate part of the profile (i.e. the
run-out area). This pattern is not recognisable in Classes 2
and 3, which are influenced by fluvial reworking of debris-
flow deposits, bedload deposition and artificial smoothing of
the surface for agricultural exploitation.

6 Conclusions

This paper has shown the potential of LiDAR-derived topo-
graphic indexes in the analysis of the topographic variations
within an alpine alluvial fan, where both natural landforms
due to debris-flow deposition and man-made structures are
present. Different tools (shaded relief and plan curvature,
roughness index) were used in the detection of topographic
features of alluvial fan surface.

The statistical comparison of the values of the topographic
index was contrasted with a previous visual classification of
the alluvial fan according to the presence of debris-flow de-
posits, and it was shown that there was consistency between
the two approaches.

Man-made structures are often present on the alluvial fans
of the European Alps and have a major influence on their
surface topography. The analysis presented in this paper has
shown that the presence of artificial structures on the allu-
vial fan of the Moscardo Torrent, although not preventing the
quantitative description of natural morphology, had a nen-
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negligible impact on the values of the roughness index (Ta-
bies 1 and 2, and Fig. 10). Careful identification of artificial
structures is thus recommended to avoid misinterpretation of
LiDAR-derived topographic indexes. Digital photographs,
commonly taken during aerial LIDAR surveys, are a good ba-
sis for the identification of human-related entities, although
field checks are also recomumended for further verification,

The analysis presented in this paper would not have been
possible using digital models of the ground surface derived
from traditional topographic maps, not only because of the
lower resolution obtainable, but, and probably more impor-
tantly, also because of the lack of detail on local topography,
especially under forest cover. Digital photogrammetry ap-
plied to large-scale aerial photographs makes it possible to
obtain high-resolution DTMs (Lin and Oguchi, 2004}, but
detailed recognition of fine topographic features is possible
with this method only in unvegetated areas or those with
sparse vegetation.

The GIS tools presented in this paper can contribute to
the characterization, both qualitative and quantitative, of the
surface morphology of alpine alluvial fans and are suitable
for a combined use with traditional techniques, such as field
surveys and aerial photo interpretation.
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planned multidisciplinary approach can lead to a better management of
landslide hazard, providing the general guidelines for its mitigation. The
results of this methodology can assist decision makets in the choice of
the more effective engineering solutions that can be analyzed in terms
of costs and benefits,
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1 PREMESSA

Il seguente progetto riguarda la sistemazione delle opere di stabilizzazione e dei percorsi di
servizio presenti lungo il torrente Agliena, il borro Agliena e il torrente Borraccio ricadenti nei
Comuni di Barberino Val d’Elsa e Tavarnelle Val di Pesa.

La valenza storica e ambientale del sistema collinare della valle del fiume Elsa assume
particolare rilievo nella porzione montana del bacino del torrente Agliena per la presenza di
numerose briglie storiche (se ne contano 27 nei tratti in esame) alcune delle quali datate
intorno all’anno Mille. Le briglie sono state oggetto di un progetto di restauro conservativo
nel 1998 ma attualmente si trovano in uno stato di relativo abbandono che evidenzia la
necessita di sottoporle ad un programma di gestione ed azioni periodiche di manutenzione,
alcune di esse sono crollate o avvolte dalla vegetazione, altre presentano sintomi di
sifonamento o di erosione al piede.

Il presente progetto si propone di stabilizzare 1’attuale profilo del fondo dell’alveo
ricostruendo le briglie in legname e pietrame crollate e realizzando delle controbriglie in
scogliera a valle delle opere che presentano il rischio di erosione al piede oltre alla rimozione
della vegetazione in eccesso in prossimita delle strutture.

Il vecchio progetto di restauro era inoltre associato alla creazione di una rete di percorsi
trekking, alcuni dei quali adiacenti ai corsi d’acqua; quello che rimane di tali percorsi
evidenzia come I’attuale stato di manutenzione non sia sufficiente a consentire il passaggio
dei mezzi addetti alla manutenzione del reticolo fluviale. Si rende percid necessario
provvedere con opportuni interventi di sistemazione dei drenaggi e di sistemazione delle
sponde per garantire il passaggio in sicurezza dei mezzi di servizio durante tutto I’arco
dell’anno.

Considerando gli obiettivi e le metodologie di intervento, non si ¢ ritenuto necessario
provvedere alla realizzazione di simulazioni idrauliche del corso d’acqua. Si sottolinea inoltre

che il progetto non prevede I’acquisizione di terreni.
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2 INQUADRAMENTO DELLE AREE DI INTERVENTO

L’area interessata dal progetto si estende all’interno dei territori comunali di Barberino Val
d’Elsa e di Tavarnelle Val di Pesa e risulta delimitata ad est dall’abitato di Barberino, a nord
dall’abitato di Tavarnelle e ad ovest dalla localita Petrognano.

I corsi d’acqua oggetto dell’intervento sono il torrente Agliena a monte di localita C. Scheto,
il borro Agliena e il torrente Borraccio. Questi si estendono completamente a cielo aperto, per
una lunghezza complessiva di circa 4 km, e lungo di essi ¢ attualmente presente un percorso
campestre, che ¢ stato oggetto di sistemazione negli anni 1998-2000 e che costeggia i corsi
d’acqua mettendo.

Il percorso attraversa zone di pregio dal punto di vista ambientale e paesaggistico e racchiude
importanti testimonianze storiche per la presenza di un’imponente sistemazione idraulica
risalente all’anno Mille che conta la presenza di piu di venti briglie in pietra e muratura
realizzate con buona probabilita prima della costruzione dell’antica citta di Semifonte
(completamente distrutta dai Fiorentini nel 1202), per la stabilizzazione del corso d’acqua e
per avere piccole riserve idriche durante 1 periodi estivi.

I percorsi esistenti appaiono in uno stato di manutenzione non sufficiente a permettere il
passaggio dei mezzi addetti alla manutenzione del corso d’acqua; alcuni tratti di essi risultano
infatti inagibili a causa della ridotta larghezza del percorso, di fenomeni di instabilita delle
sponde, di ristagni idrici o per la presenza di alberature cadute, secche o pericolanti. Anche le
briglie risultano in genere avvolte da una rigogliosa vegetazione erbacea, arborea e arbustiva
che, in assenza di azioni periodiche di manutenzione pud rappresentare un potenziale fattore
di danno per le strutture.

Lungo 1 tratti in esame si osservano inoltre alcuni fenomeni di instabilita delle sponde che
interrompono la continuita delle piste; in particolare sono state individuate tre zone che
necessitano di un intervento di sistemazione per la stabilizzazione delle scarpate e la messa in
sicurezza del percorso di servizio esistente.

Per quanto concerne le opere storiche di sistemazione idraulica, risultano nel complesso in un
buono stato di conservazione. Nonostante questo, quattro briglie in pietrame e legname sono
attualmente crollate, due mostrano sintomi di instabilita al piede, dovuta a salti di fondo
situati pochi metri a valle delle opere mentre una presenta sintomi di sifonamento. In tali casi

si prevede la ricostruzione delle opere crollate con strutture analoghe e la stabilizzazione al
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piede delle briglie che presentano fenomeni di instabilita tramite la posa in opera di scogliera

in massi naturali.

3 VINCOLI E STRUMENTI URBANISTICI

Nel presente paragrafo si riportano gli estratti di mappa dei vincoli sovraordinati e degli

strumenti urbanistici dei Comuni di Barberino Val d’Elsa e Tavarnelle Val di Pesa.

3.1 PERICOLOSITA’ IDRAULICA

Le aree oggettto di intervento non risultano classificate in base alle classi di pericolosita
idraulica previste dall’Autorita di Bacino del Fiume Arno (vedi tavoletta 109 della

perimetrazione delle aree con pericolosita idraulica a livello di sintest).

3.2 VINCOLO PAESAGGISTICO

Dalle mappe del vincolo paesaggistico estratte dal SIT della Provincia di Firenze emerge che
il tratto del borro Agliena interessato dall’intervento, che scorre dal limite orientale del
Comune di Barberino Val d’Elsa fino a Scheto, ¢ classificato come “fiume escluso dal
vincolo”. La mappa non mostra altre classificazioni e si rimanda ai regolamenti comunali

riportati di seguito per la rappresentazione di ulteriori imposizioni in termini vincolistici.

Figura 1 - Mappa del vincolo paesaggistico nei comuni di Barberino Val d’Elsa e di Tavarnelle
Val di Pesa. [SIT della Provincia di Firenze]
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3.3 STRUMENTI URBANISTICI DEL COMUNE DI BARBERINO VAL D’ELSA

Il Piano Regolatore Generale del comune di Barberino Val d’Elsa indica che le aree sottoposte
agli interventi in progetto sono classificate come “Aree di protezione paesistica — Storico

Ambientale e Archeologica” e, in alcuni tratti, come “Aree boscate”.

INVARIANTI STRUTTURALI

drew dl protezione Posslstien — Storlco —  Amblentals e Archealagica
(Art. 34 NTA)

Zone dl “Protezione delle bellezze noturol™ — ex legge n.1497 del 29 ghgno 1939 — di cul
al'ortioolo 87 lattsrn b dal Dlgs. n.42,/2004 — “Codca dal Benl Culturall s dal Passoggio”
(At 34 NTA)

[™ Zone dl “Interesse Archecioglee”™ df cul alfortleolo nul42 lettera m) de Dlgs n42/2004 -
-.,___,.—..______-— “Codice del Benl Culturdl o del Possoggi® (Ark 34 M.TA)

~ : Zone “ngo | fluml | Lorrent] & | corsl dacqua® & el allorticole n142 letters ) del Dilgs.
—— r42,/2004 — "Codies del Ben Culturdl  del Passaggle™  (Art 34 NTA)

Mrew d| protezions “Possistica—Storico—Amblentale” cosT definlte dal’artiecls 12 del P.T.CP,
(Art. 34 NTA)

| Aree boscate a cul d Dlgs n.42/9004 — *Codce del Benl Culturall & del Poesoggio” =
dl'eorticcia 0142 letters g) — (Art, 35 MTA)

“Ares sensbii” git winerate da Fenomeni o esondazions & soggetis o rischio idrauice
(Art. 38 N.TA)

Zone per (Mytltuziors di ores protells of nieresss lccoe: Fores fuvole del'Hsa
{art 37 NTA)

S

\‘q i Ares: ol recupsra o resioro ambientals
(Art. 38 N.T.A)

e Arew par | contenimento del rischio idraulice
) (At 38 NTAY

Figura 2 -Estratto del Piano Regolatore Generale del Comune di Barberino Val d’Elsa.
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Dall’analisi degli strumenti urbanistici del Comune di Barberino Val d’Elsa emerge inoltre
che le aree interessate dal progetto sono sottoposte al vincolo idrogeologico ma non al vincolo

paesaggistico.

CARTA DEI VINCOLI

VINCOLD IDROGEOLOGICD

VINCOLD PAESAGGISTICO

Figura 3 - Estratto della Carta dei Vincoli del Comune di Barberino Val d’Elsa.
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3.4 STRUMENTI URBANISTICI DEL COMUNE DI TAVARNELLE VAL DI PESA

L’area interessata dal progetto che ricade all’interno del territorio comunale di Tavarnelle Val
di Pesa coincide con la sponda destra del fosso Borraccio per tutta la sua lunghezza, a partire

dalle sorgenti in prossimita della via Cassia e fino alla confluenza con il Borro Agliena.

Figura 4 -Estratto della tavola 9 “Planimetria Generale” del Piano Strutturale del
Comune di Tavarnelle Val di Pesa.
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Legenda

LIMITE AREA DEI BENI PAESAGGISTICI

LIMITE AREA DEI BENI PAESAGGISTICI

D (ricognizione del P.1.T. DPCR 72 del 24.07.2007)
D. Lgs. 22.01.2004 n.42, parte lIl, Titolo |, art. 136 (ex L.1497/39)
D D. Lgs. 22.01.2004 n.42, parte lll, Titolo I, art. 142 (ex L. 431/85 torrente Pesa)

LIMITE AREA DEI BENI CULTURALI
D. Lgs. 22.01.2004 n.42, parte |l Titolo | art. 10 e Titolo Il art.128 (beni notificati)

|:| AREA A VINCOLO IDROGEOLOGICO R.D. 30.12.1923 n.3267

AREA DI PROTEZIONE PAESISTICA E/O STORICA AMBIENTALE
art.12 delle n.a. del P.T.C.P. di Firenze DCP 94 del 15.06.1998

CONFINE COMUNALE

Figura 5 - Estratto dalla tavola Q.C. 9 “Ricognizione dei vincoli” del Comune di Tavarnelle Val di Pesa.

Dall’analisi degli strumenti urbanistici del Comune di Tavarnelle Val di Pesa emerge che
I’area in esame ricade nella zona classificata come “crinali e fondovalli dell’Elsa”. 1.’area ¢
soggetta a vincolo idrogeologico ma non al vincolo paesaggistico. 1l tratto del corso d’acqua
interessato dall’intervento attraversa zone classificate come “paesaggio agrario/ territorio
rurale” adibito a “vigneti, oliveti, coltivazioni arboree”, come “prati, seminativo, inocolto” e
come “boschi”. Nel medio tratto del fosso Borraccio € presente una limitata area classificata

come di “protezione paesistica e/o storico ambientale”.
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4 CARTOGRAFIA E RILIEVI

Le informazioni geografiche e topografiche sono state ricavate da:

a)

b)

carta CTR della Regione Toscana in scala 1:10'000, fogli: 286020, 286030, 286060,
286070;

fogli catastali n. 6, 7, 8,9 del Comune di Barberino Val d’Elsa (FI) e fogli n. 41 e 43
del Comune di Tavarnelle Val di Pesa (FI);

rilievi topografici effettuati dal Consorzio nel periodo maggio-giugno 2010.

S INTERVENTI PREVISTI

Gli interventi previsti nell’ambito di questo progetto sono i seguenti:

a)

b)

c)
d)

Ricostruzione di n. 4 briglie crollate, identificati come intervento 3, intervento 4,
intervento 5 e intervento 6;

Realizzazione di n. 3 controbriglie, identificati come intervento 7, intervento 9 e
intervento 10;

Realizzazione di soglia a raso in scogliera identificata come intervento 8;
Stabilizzazione locale di n. 3 tratti di sponda con tecniche di ingegneria naturalistica,
identificati come intervento 1, intervento 2 e intervento 11.

Interventi di manutenzione ordinaria e straordinaria delle piste di servizio;

Taglio e rimozione delle piante secche, cadute e pericolanti presenti lungo i corsi

d’acqua e nei percorsi di servizio.

Gli interventi previsti sono studiati e realizzati in modo da preservare la morfologia plano-

altimetrica dell’alveo e la continuita della fascia di vegetazione riparia eseguendo interventi a

basso impatto ambientale e rispettosi dell’elevato valore storico e ambientale del corso

d’acqua e delle aree che attraversa.

Il corso d’acqua ¢ raggiungibile con 1 mezzi d’opera dalla viabilita principale percorrendo

porzioni di strade vicinali e proseguendo poi lungo la viabilita privata con strade di tipo

poderale o campestre. Al termine delle lavorazioni si prevede il ripristino delle stesse almeno

al pari dello stato antecedente.
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Ulteriori dettagli su ciascun intervento sono riportati nei paragrafi successivi ed negli elaborati

grafici allegati.

5.1 INTERVENTO 1 - SISTEMAZIONE DI SPONDA LUNGO IL TORRENTE AGLIENA

L’intervento 1 prevede la sistemazione di un tratto di sponda lungo il torrente Agliena dove si
¢ verificata una frana che interessa una porzione del percorso esistente per una lunghezza di
circa 12 m. Allo stato attuale I’instabilita del ciglio di sponda riduce la larghezza del percorso
a circa 2,5 m, rendendolo impraticabile ai mezzi addetti alla manutenzione del corso d’acqua.
Si prevede di intervenire ripristinando una larghezza della pista pari a 4,00 m e stabilizzando
il ciglio di sponda tramite la realizzazione di una palizzata in legno di castagno, di altezza 70
cm composta da pali di diametro 18-20 cm infissi ad interasse di 1 m con applicazione
ortogonale di pali di diametro 10-14 cm. La palizzata sara posta in corrispondenza del
coronamento della frana e I’allargamento della pista avverra verso campagna.

Le lavorazioni comprenderanno inoltre la riprofilatura della sponda interessata dai movimenti
di massa, il nuovo inerbimento con semina a spaglio e la stesura di uno strato di georete
biodegradabile per garantire maggiore stabilita alla scarpata durante il periodo necessario alla
crescita del manto erboso.

L’eventuale terra di risulta dalle operazioni sara idoneamente impiegata nell’ambito delle
lavorazioni stesse secondo le prescrizioni della Direzione Lavori.

Questo tratto di pista rientra tra quelli per i quali si prevede la sistemazione dei drenaggi

(par. 5.11). Per ulteriori dettagli si rimanda agli elaborati grafici, tav. 2 e tav. 11.

Figura 6 - Intervento 1 — Immagine dello stato attuale in una vista da valle.

10
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5.2 INTERVENTO 2 - SISTEMAZIONE DI SPONDA LUNGO IL TORRENTE AGLIENA

L’intervento 2 prevede la sistemazione di un tratto di sponda lungo il torrente Agliena dove ¢
presente un’instabilita che interessa il percorso esistente (e la pista di servizio in progetto) per
un’estensione lineare di circa 20 m. Allo stato attuale I’instabilita del ciglio di sponda riduce
la larghezza del percorso a circa 3 m, rendendolo impraticabile ai mezzi addetti alla
manutenzione del corso d’acqua.

In questo tratto si prevede di intervenire ripristinando una larghezza della pista pari a 4,00 m e
stabilizzando il ciglio di sponda tramite la realizzazione di una palizzata in legno di castagno,
di altezza 90 cm composta da pali di diametro 18-20 cm infissi ad interasse di 1 m con
applicazione ortogonale di pali di diametro 10-14 cm. La palizzata sara posta in
corrispondenza del coronamento della frana e I’allargamento della pista avverra verso
campagna.

Le lavorazioni comprenderanno inoltre I’eventuale riprofilatura della sponda interessata dai
movimenti di massa, un nuovo inerbimento con semina a spaglio e la stesura di uno strato di
georete biodegradabile per garantire maggiore stabilita alla scarpata durante il periodo
necessario alla crescita del manto erboso.

L’eventuale terra di risulta dalle operazioni sara idoneamente impiegata nell’ambito delle
lavorazioni stesse secondo le prescrizioni della Direzione Lavori.

Questo tratto di pista rientra tra quelli per i quali si prevede la sistemazione dei drenaggi (par.

5.11). Per ulteriori dettagli si rimanda agli elaborati grafici, tav. 2 e tav. 11.

Figura 7 - Intervento 2 — Immagine dello stato attuale in una vista da valle.
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5.3 INTERVENTO 3 - SOSTITUZIONE DI BRIGLIA IN LEGNAME E PIETRAME
CROLLATA CON SOGLIA A RASO IN SCOGLIERA

L’intervento 3 prevede la rimozione dall’interno dell’alveo dei pali di legno residui della
briglia in pietrame e legname crollata e la stabilizzazione del salto di fondo esistente tramite la
realizzazione di una soglia in scogliera con massi naturali. L’opera sara sagomata con
I’obiettivo di mantenere 1’attuale profilo longitudinale del corso d’acqua e debitamente
ammorsata all’interno delle sponde. L’altezza della scogliera analoga all’attuale quota
sommitale dei pali residui, al fine di ripristinare il profilo del fondo antecedente al crollo
dell’opera di stabilizzazione preesistente. La soglia si estendera per 10,2 m in senso
trasversale alla corrente e per 4,1 m in direzione longitudinale richiedendo circa 55 mc di
scogliera in massi naturali di pezzatura 0,5-1,5 t.

L’eventuale terra di risulta dalle operazioni sara idoneamente impiegata nell’ambito delle
lavorazioni stesse secondo le prescrizioni della Direzione Lavori.

Per ulteriori dettagli si rimanda agli elaborati grafici, tav. 2 e tav. 3.

Figura 8 - Intervento 3 — Immagine dello stato attuale in una vista da valle.
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5.4 INTERVENTO 4 - RICOSTRUZIONE DI BRIGLIA IN LEGNAME E PIETRAME

L’intervento 4 prevede la rimozione dei pali di legno residui della briglia in pietrame e
legname crollata e la stabilizzazione del salto di fondo con la costruzione di una nuova briglia
in pietrame e legname.

La nuova struttura avra una larghezza trasversale di 12 m e longitudinale di 1,7 m con una
gaveta di larghezza pari a 2,4 m. La quota del piano della gaveta della nuova briglia sara pari a
quella della sommita dei pali residui attualmente presenti in alveo creando un salto massimo
di circa 1,0 m sul lato di valle al di sotto del quale sara realizzata una platea di dissipazione
con scogliera in massi naturali che si estendera trasversalmente per tutta la larghezza della
sezione e verso valle per almeno 3 m.

La briglia sara composta da una struttura a cassone in tondame di castagno scortecciato di
diametro 20-25 cm unito con chiodi e graffe metalliche zincate. La struttura dovra essere
opportunamente ammorsata nelle sponde e sul fondo per evitare 1’aggiramento da parte della
corrente fluida.

La gaveta sara rivestita con tondelli in legname interi o tagliati a meta e disposti in senso
parallelo alla direzione della corrente. I tondelli della gaveta saranno poi rivestiti con una
lamina in acciaio zincato opportunamente fissata agli stessi e le fessure tra il tondame di
gaveta saranno riempite con del bitume a freddo.

Il cassone verra riempito con pietrame di dimensioni idonee (per un volume complessivo
stimato in circa 30 mc) di diametro superiore a 20 cm, opportunamente disposto in modo da
evitarne la fuoriuscita dalle feritoie della parete di valle e intasato con ciottoli, ghiaia e terreno
costipabile.

L’eventuale terra di risulta dalle operazioni sara idoneamente impiegata nell’ambito delle
lavorazioni stesse secondo le prescrizioni della Direzione Lavori.

Per ulteriori dettagli si rimanda agli elaborati grafici, tav. 2 e tav. 4.
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5.5 INTERVENTO 5 - RICOSTRUZIONE DI BRIGLIA IN LEGNAME E PIETRAME

L’intervento 5 prevede la rimozione dei pali di legno residui della briglia in pietrame e
legname crollata e la stabilizzazione del salto di fondo con la costruzione di una nuova briglia
in pietrame e legname.

La nuova briglia avra una larghezza trasversale di 13 m e longitudinale di 1,9 m con una
gaveta di larghezza pari a 2,4 m. La quota del piano della gaveta della nuova briglia sara pari
all’altezza dei pali residui attualmente presenti in alveo creando un salto di circa 1,0 m sul lato
di valle al di sotto del quale sara realizzata una platea di dissipazione con scogliera in massi
naturali che si estendera trasversalmente per tutta la larghezza della sezione e verso valle per
almeno 3 m.

La briglia sara composta da una struttura a cassone in tondame di castagno scortecciato di
diametro 20-25 cm unito con chiodi e graffe metalliche zincate. La struttura dovra essere
opportunamente ammorsata nelle sponde e sul fondo per evitare 1’aggiramento da parte della
corrente fluida.

La gaveta sara rivestita con tondelli in legname interi o tagliati a meta e disposti in senso
parallelo alla direzione della corrente. I tondelli della gaveta saranno poi rivestiti con una
lamina in acciaio zincato opportunamente fissata agli stessi e le fessure tra il tondame di
gaveta saranno riempite con del bitume a freddo.

Il cassone verra riempito con pietrame di dimensioni idonee (per un volume complessivo
stimato in circa 32 mc) possibilmente di diametro superiore a 20 cm, opportunamente
disposto in modo da evitarne la fuoriuscita dalle feritoie della parete di valle e intasato con
ciottoli, ghiaia e terreno costipabile.

L’eventuale terra di risulta dalle operazioni sara idoneamente impiegata nell’ambito delle
lavorazioni stesse secondo le prescrizioni della Direzione Lavori.

Per ulteriori dettagli si rimanda agli elaborati grafici, tav. 2 e tav. 5.
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5.6 INTERVENTO 6 - RICOSTRUZIONE DI BRIGLIA IN LEGNAME E PIETRAME

L’intervento 6 prevede la rimozione dei pali di legno residui della briglia in pietrame e
legname crollata e la stabilizzazione del salto di fondo con la costruzione di una nuova briglia
in pietrame e legname.

La nuova briglia avra una larghezza trasversale di 11,1 m e longitudinale di 1,7 m con una
gaveta di larghezza pari a 2,4 m. La quota del piano della gaveta della nuova briglia sara pari
all’altezza dei pali residui attualmente presenti in alveo creando un salto massimo di 1,5 m sul
lato di valle, al di sotto del quale sara realizzata una platea di dissipazione con scogliera in
massi naturali che si estendera trasversalmente per tutta la larghezza della sezione e verso
valle per almeno 3 m.

La briglia sara composta da una struttura a cassone in tondame di castagno scortecciato di
diametro 20-25 cm unito con chiodi e graffe metalliche zincate. La struttura dovra essere
opportunamente ammorsata nelle sponde e sul fondo per evitare 1’aggiramento da parte della
corrente fluida.

La gaveta sara rivestita con tondelli in legname interi o tagliati a meta e disposti in senso
parallelo alla direzione della corrente. I tondelli della gaveta saranno poi rivestiti con una
lamina in acciaio zincato opportunamente fissata agli stessi e le fessure tra il tondame di
gaveta saranno riempite con del bitume a freddo.

Il cassone verra riempito con pietrame di dimensioni idonee (per un volume complessivo
stimato in circa 32 mc) possibilmente di diametro superiore a 20 cm, opportunamente
disposto in modo da evitarne la fuoriuscita dalle feritoie della parete di valle e intasato con
ciottoli, ghiaia e terreno costipabile.

L’eventuale terra di risulta dalle operazioni sara idoneamente impiegata nell’ambito delle
lavorazioni stesse secondo le prescrizioni della Direzione Lavori.

Per ulteriori dettagli si rimanda agli elaborati grafici, tav. 2 e tav. 6.
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5.7 INTERVENTO 7 - REALIZZAZIONE DI CONTROBRIGLIA IN SCOGLIERA

L’intervento 7 prevede la stabilizzazione del salto di fondo che si trova circa 6 m a valle della
briglia in pietra esistente, al fine di evitare la nascita e lo sviluppo di potenziali fenomeni
erosivi che possano compromettere la stabilita dell’ opera.

La stabilizzazione del salto di fondo sara ottenuta mediante la realizzazione di una soglia a
raso in scogliera in massi naturali non gelivi di idonea pezzatura (0,5-1,5 t) ed avra
dimensioni pari a 13,2 m in senso trasversale e 5,8 m in senso longitudinale per un volume di
circa 135 mc. L’opera sara ben ammorsata all’interno delle sponde per evitare 1’aggiramento
da parte della corrente e la sua quota sommitale sara pari all’attuale quota del fondo dell’alveo
per non ridurre la sezione utile ai fini del deflusso delle portate rispetto allo stato attuale.
L’eventuale terra di risulta dalle operazioni sara idoneamente impiegata nell’ambito delle
lavorazioni stesse secondo le prescrizioni della Direzione Lavori.

Per ulteriori dettagli si rimanda agli elaborati grafici, tav. 2 e tav. 7.

Figura 9 - Intervento 7 — Immagine dello stato attuale in una vista da valle.
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5.8 INTERVENTO 8 - REALIZZAZIONE DI SOGLIA A RASO STABILIZZATRICE E
PER IL PASSAGGIO DEI MEZZI ADDETTI ALLA MANUTENZIONE

L’intervento 8 prevede la realizzazione di una soglia a raso in scogliera lungo il borro
Agliena, 50 m a monte della confluenza con il torrente Borraccio. La soglia avra la duplice
funzione di stabilizzare 1’alveo e di consentire il passaggio dei mezzi addetti alla
manutenzione.

L’opera sara costituita da scogliera in massi naturali non gelivi di idonea pezzatura (0,5-1,5 t)
ed avra dimensioni pari a 15,2 m in senso trasversale alla corrente e 7,6 m in senso
longitudinale per un volume di scogliera di circa 120 mc. La sommita della soglia coincidera
con I’attuale quota del fondo dell’alveo per non ridurre la sezione utile ai fini del deflusso
delle portate rispetto allo stato attuale.

L’eventuale terra di risulta dalle operazioni sara idoneamente impiegata nell’ambito delle
lavorazioni stesse secondo le prescrizioni della Direzione Lavori.

Per ulteriori dettagli si rimanda agli elaborati grafici, tav. 2 e tav. 8.

Figura 10 - Intervento 8 — Immagine dello stato attuale in una vista da valle.
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5.9 INTERVENTO 9 - REALIZZAZIONE DI CONTROBRIGLIA IN SCOGLIERA

L’intervento 9 prevede la stabilizzazione del salto di fondo che si trova circa 5,5 m a valle
della briglia in pietra esistente, al fine di evitare la nascita e lo sviluppo di potenziali fenomeni
erosivi che potrebbero compromettere la stabilita dell’opera.

L’intervento consiste nella realizzazione di una soglia a raso in scogliera costituita da massi
naturali non gelivi di idonea pezzatura (0,5-1,5 t) ed avra dimensioni pari a 13,1 m in senso
trasversale e 6,7 m in senso longitudinale per un volume di circa 220 mc. L’opera sara ben
ammorsata all’interno delle sponde per evitare I’aggiramento da parte della corrente e la sua
quota sommitale sara pari all’attuale quota del fondo dell’alveo per non ridurre la sezione utile
ai fini del deflusso delle portate rispetto allo stato attuale.

L’eventuale terra di risulta dalle operazioni sara idoneamente impiegata nell’ambito delle
lavorazioni stesse secondo le prescrizioni della Direzione Lavori.

Per ulteriori dettagli si rimanda agli elaborati grafici, tav. 2 e tav. 9.

Figura 11 - Intervento 9 — Immagine dello stato attuale in una vista da valle.
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5.10 INTERVENTO 10 - SISTEMAZIONE DI EROSIONE IN ALVEO E REALIZZAZIONE
DI CONTROBRIGLIA IN SCOGLIERA

L’intervento 10 prevede il ripristino della porzione di alveo eroso a monte della briglia in
pietra esistente e la stabilizzazione del salto di fondo che si trova circa 6 m a valle dell’opera
per ovviare ai sintomi di sifonamento presentati dalla struttura.

La porzione di alveo eroso sara riempita con materiale di pezzatura crescente verso il basso e
intasato con inerte di minore pezzatura (vedi tav. 10). A valle della briglia verra posata in
opera della scogliera in massi naturali che avra la funzione di stabilizzare 1’alveo a partire dal
salto di fondo fino al piede della briglia esistente. Particolare cura dovra essere posta nel
posizionamento dei massi in corrispondenza del piede dell’opera al fine di evitare la
fuoriuscita del nuovo materiale di riempimento posato a monte della briglia. La scogliera avra
pezzatura 0,5-1,5 t per un quantitativo totale stimato in circa 65 mc. La scogliera sara ben
ammorsata all’interno delle sponde per evitare I’aggiramento da parte della corrente e la sua
quota sommitale coicidera con I’attuale quota del fondo dell’alveo per non ridurre la sezione
utile ai fini del deflusso rispetto allo stato attuale.

L’eventuale terra di risulta dalle operazioni sara idoneamente impiegata nell’ambito delle
lavorazioni stesse secondo le prescrizioni della Direzione Lavori.

Per ulteriori dettagli si rimanda agli elaborati grafici, tav. 2 e tav. 10.

Figura 12 - Intervento 10 — Immagine dello stato attuale in una vista da valle ( a sinistra)
ed in una da monte (a destra).
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5.11 INTERVENTO 11 - SISTEMAZIONE DI SPONDA LUNGO IL TORRENTE
BORRACCIO

L’intervento 11 prevede la sistemazione di un tratto di sponda lungo il torrente Agliena dove ¢
presente un’instabilita che interessa il percorso esistente per un’estensione lineare di circa 15
m. Allo stato attuale I’instabilita del ciglio di sponda riduce la larghezza del percorso a circa
2,5 m, rendendolo impraticabile ai mezzi addetti alla manutenzione.

In questo tratto si prevede di intervenire allargando il percorso verso campagna al fine di
ripristinare una larghezza pari a 4,00 m e stabilizzando la sponda con la posa in opera di una
difesa al piede in scogliera con massi naturali, di pezzatura 0,5-1,5 t, avente un’altezza
complessiva di 3,2 m per un quantitativo stimato pari a circa 180 mc.

Il ciglio di sponda adiacente alla pista di servizio sara stabilizzato tramite la realizzazione di
una palizzata in legno di castagno, di altezza 90 cm composta da pali di diametro 18-20 cm
infissi ad interasse di 1 m con applicazione ortogonale di pali di diametro 10-14 cm. La
palizzata sara posta in corrispondenza del coronamento della frana e I’allargamento della pista
avverra verso campagna. Le lavorazioni comprenderanno inoltre la riprofilatura della sponda,
il nuovo inerbimento della scarpata con semina a spaglio e la stesura di uno strato di georete
biodegradabile per garantire maggiore stabilita alla scarpata durante il periodo necessario alla
crescita del manto erboso.

L’eventuale terra di risulta dalle operazioni sara idoneamente impiegata nell’ambito delle
lavorazioni stesse secondo le prescrizioni della Direzione Lavori.

Questo tratto di pista rientra tra quelli per i quali si prevede la sistemazione dei drenaggi (par.

5.11). Per ulteriori dettagli si rimanda agli elaborati grafici, tav. 2 e tav. 11.

Figura 13 - Intervento 11 — Immagine dello stato attuale in una vista da valle.
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5.12 INTERVENTI DI MANUTENZIONE ORDINARIA E DI SISTEMAZIONE DELLE
PISTE DI SERVIZIO

Allo stato attuale alcuni tratti delle piste adiacenti ai corsi d’acqua oggetto di sistemazione
risultano in uno stato di manutenzione non sufficiente a garantire il passaggio dei mezzi
addetti alla manutenzione. Le principali problematiche sono connesse al ristagno delle acque
meteoriche a causa dell’assenza di un adeguato sistema di drenaggio delle stesse.

In tali tratti si prevede pertanto di realizzare dei fossi di guardia a lato delle piste di servizio le
cui acque saranno poi convogliate verso I’alveo grazie alla costruzione di trincee drenanti

adeguatamente posizionate.

Figura 14 - Immagine di un tratto di pista di servizio lungo il borro Agliena che sara oggetto
di sistemazione (tratto E).

Figura 15 - Sezione tipo di trincea drenante.

Oltre a tali interventi ¢ prevista la realizzazione di due cunette in scogliera - di larghezza pari
a quella della pista di servizio e lunghezza pari a circa 5 m - laddove la pista interseca due
impluvi che raccolgono le acque del prospiciente versante cosi da favorire il deflusso delle ed
evitare danni ai percorsi di servizio.

Al di sopra della briglia presente sul borro Agliena in prossimita di loc. C. Scheto si prevede
inoltre la posa di lastre di scogliera in massi naturali al fine di concentrare il deflusso delle
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portate al di sopra della struttura e garantire condizioni di maggiore sicurezza per il passaggio
dei mezzi addetti alla manutenzione.

L’eventuale terra di risulta dalle operazioni sara idoneamente impiegata nell’ambito delle
lavorazioni stesse secondo le prescrizioni della Direzione Lavori.

L’ubicazione degli interventi di manutenzione ordinaria e di sistemazione dei percorsi di

servizio ¢ riportata nella tav. 2 degli elaborati grafici allegati.

5.13 TAGLIO SELETTIVO DELLA VEGETAZIONE

Lungo 1 corsi d’acqua adiacenti alle piste di servizio oggetto di manutenzione o di
sistemazione si prevede il taglio e la rimozione delle piante secche cadute e pericolanti.
L’azione verra eseguita con criteri di taglio selettivo in modo da mantenere inalterata la

continuita della fascia di vegetazione riparia.

Figura 16 — Immagine di due tratti per i quali é previsto ’intervento di taglio selettivo della vegetazione.

Firenze, novembre 2010 I Progettisti
Ing. Leonardo Faggioli

Ing. Lorenzo D’ Amico

22

— 203 —






9. Borro Agliena 7% B8 [X] [

— 205 —






— 207 —



— 208 —



— 209 —



— 210 —



— 211 —



— 212 —



— 213 —



— 214 —



— 215 —



— 216 —



— 217 —






Bl X

Sanov

v

10.

¥
» 5
P v //\l

-

= p

= (01
s A “
By \
e

T
AT -

T i

oo PG

g o

Gl

[eXe{ex)

— 219 —



11. Sanov H14[¥ (1:25,000)

— 220 —



12. Sanov A A FB— K

— 221 —






13. The french restoration

of mountainous areas

— 223 —






cuauez TR

EXCHANGE WITH PROF. NISHIMOTO (JAPAN)
12 OCTOBRE 2017

S. CARLADOUS (ONF/DRN/RTM)

Cliquez pour modifier le style des sous-titres du masque

CURRENT LOCATION OF ONF-RTM DEPARTMENTS ‘
Office National des Foréts

L
Office National des Foréts

CLIQUEZ ET MODIFIEZ LE TITRE

Legend

3 limitations of massifs, according
to Ecole Forestiere (1911a)

pm departments with a ONF-RTM
office

[ mountainous departments,
according to Ecole Forestiere
(1911a)

tyle des sous-titres du masque

— 225 —




HISTORICAL ACTIONS: MAINLY ON TORRENTIAL FLOODS... ‘
Office National des Foréts
Torrential protective

[
Office National des Foréts
structures ...

CLIQUEZ ET MODIFIEZ LE TITRE

S. Carladous ©

...aim to have an effect on torrential phenomena (solid materials + water) ...

debris flows, bed-load transport,
torrential floods

Cliquez pour modifier le style des sous-titres du masque

... to reduce damage
on elements at torrential risk.

HISTORICAL ACTIONS: MAINLY ON TORRENTIAL FLOODS... (D

Office National des Foréts

¢

Torrential protection aim to limit €li@lAAteHEHS IO W to reduce damage on local
exposed elements. It has also an effect on sediment transfer at a larger scale.

CLIQUEZ ET MODIFIEZ LE TITRE

Cliguez pour modifier le style des sous-titres du masque

&

sediment load transfer:
- flood - incision

— 226 —




HISTORICAL ACTIONS: ... AND ON SNOW AVALANCHES

Office National des Foréts

A famous example : Le Capet snowpath if?% ges (65)
Office National des Foréts

CLIQUEZ ET MODIFIEZ LE TITRE

Cliquez pour modifier le style des sous-titres du masque

OVERVIEW: PUBLIC ACQUIRED AREAS AND FORESTS

L
Office National des Foréts

CLIQUEZ ET MODIFIEZ LE TITRE

Office National des Foréts

Cliguez pour modifier le style des sous-titres du masque

— 227 —




OVERVIEW IN 1964: STRUCTURES IN RTM PUBLIC FORESTS

&
Office National des Foréts

CLIQUEZ ET MODIFIEZ LE TITRE

Office National des Foréts

Cliquez pour modifier le style des sous-titres du masque

OVERVIEW IN 2014: STRUCTURES IN RTM PUBLIC FORESTS

L
Office National des Foréts

CLIQUEZ ET MODIFIEZ LE TITRE

Office National des Foréts

Cliguez pour modifier le style des sous-titres du masque

— 228 —




THE NEED OF A HISTORICAL PERSPECTIVE ‘
Office National des Foréts

[
Office National des Foréts

- 1860: 1tRestoration and mountainous For 150 years, a changing
areas (RTM) law decision context:
-1964: >90 000 check dams within - natural hazard

L O R KDIRIEZ LE TITReeene

- laws and regulations
A lot of torrential protections outside RTM - management organization

perimeters.

Cliquez pour modifier le style des sous-titres du masque

One must decide their maintenance given current context, problems and stakes:

- do past choices match?

- what consequences of their abandonment?

RISK: TORRENTIAL HAZARD AND ELEMENTS AT RISK ‘
Office National des Foréts

Population and activity have e{oiMEHARIRGGATAHIOUS areas. Natural hazard

is related to natural but also human activity: too much or too little sediments.

—-—"“"'—' _— —
CLIQUEZ ET MODIFIEZ LE TITRE

»— ﬁ
I — ‘
—
M
Cliguez pour modifier le style des sous-titres du masque
favoring curtailing impacting sediment
sediment release sediment release reload and continuity

from headwaters from headwaters

— 229 —




DEVELOPMENT OF TORRENTIAL PROTECTIONS ‘
Office National des Foréts

From active to passive protedfibL giffetehtiexpected effects on natural hazard.

N, — —
CLIQUEZ ET MODIFIEZ LE TITR .

$— ~
I I ﬂ
\
\
: - » —  Aund
Cliguez pour modifier le style desso}ﬁres du masque ~>—' —
favoring curtailing impacting sediment
sediment release sediment release reload and continuity
from headwaters from headwaters
THE RTM* LAWS INITIAL OBJECTIVES ‘
Office National des Foréts

* Restoration of mountainous areas

Office National des Foréts

[E86o] [1ss2 | (o231

T —— h E
in RTM perimeters

One or several objectives, according to the geographic location: policy

CL

A land-use

= regional scale: soil consolidation and regulation of water flow

'=_> to reduce flood risk due to sediment load and peak discharges along lowland rivers
Cliguez pour modifier le style des sous-titres du masque

= Jocal scale: soil restoration to control hazardous torrents or avalanche paths

—— to reduce local torrential risk on mountainous population, crops and networks

= global scale: soil conservation and pastoralism improvement actions

— to stabilize the population in mountainous areas

— 230 —




THE RTM LAWS IMPLEMENTATION MANAGEMENT ‘
Office National des Foréts

From a unique management @gpastment foiseveral ones

CLIQUEZ ET MODIFIEZ LE TI
[1860 |

U A NaTsmaTForesty OMfes TORFT——
All objectives and actions: ﬁ forest management
- forestry & civil engineering works — T

- pastoralism improvements structures management / torrential hazard

Chronological management of RTM laws in public forests

FROM RTM LAWS TO RISK MITIGATION IN MOUNTAINS ‘
Office National des Foréts

From active extensive protectigalBycinec8tiateladth several objective (local, regional,
global) to preventive policy and local risk reduction management.

clio S

from State
active
mitigation...

LE TITRE

...to local
municipalities
Cliguez pour moacP3ssive mitjgatign s sous-tit

Current maintenance needs to deal with:
- several decision-makers;
- risk and safety analysis;
- local and distant analysis.

— 231 —




CURRENT DECISIONS NEED RISK MODIFICATION ANALYSIS

[
Office National des Foréts

Initial local technical
function

g
CEIE? ET MODIFIEZ LE TITRE

5

Initial risk reduction
objective
(regional / local)

Existing structures

Cliquez poyggmodifier le sty s des squs-titres du masque

condition level

Al: artificial destruction

A2: voluntary abandonment

A3: rehabilitation to increase the
condition level

several
maintenance .
alternatives to .
compare .

alternative risk
situation

[ 4
Office National des Foréts

Given function

Current —>
condition
level

Current capacity

U

Effect on torrential
hazard
(distant / local)

U

baseline risk
situation

Alternative

E> cost

|:> risk modification

NEW NEEDS TO HELP SEVERAL DECISIONS

L
Office National des Foréts
= LEVEL OF LOCAL OFFICERS:

- effectiveness level to resist?
@ - to reach given functions?

CLPGOEZ T MOBTETEZ LE TITRE

...*

1helps to decide

= |LEVEL OF PUBLIC DECISION-MAKERS:

@ clitpsie-peanomisafiestivensse tadeduer fiskes du masque
- action with the best compromise between risk
reduction and cost?

the most efficient?

[ 4
Office National des Foréts

natural hazards

— 232 —




For all types of measures

1. ASSESSMENT OF TECHNICAL EFFECTIVENESS

Oftice Nationalvies Foréts

= FUNCTION, CAPACITY AND E

>
>

CLIQUEZ ET MODIFIEZ LE TITRE

\

Cliquez pour moqus-titres du masque

T

Office National des Foréts

1. ASSESSMENT OF TECHNICAL EFFECTIVENESS

= CURRENT CONDITION LEVEL@URRENINAPRSITY AND EFFECT

CLIQUEZ ET MODIFIEZ LE TITRE

Cliguez pour modifier le style des sous-titres du masque

Office National des Foréts

— 233 —




Office National des Foréts

1. ASSESSMENT OF TECHNICAL EFFECTIVENESS ‘

= CURRENT CONDITION LEVEL @aiNIRREICAREYITY AND EFFECT

CLIQUEZ ET MODIFIEZ LE TITRE

Cliquez pour modifier le style des sous-titres du masque

2. RISK ANALYSIS AND SOCIO-ECONOMY e

Office National des Foréts

¢

RISK components | ISO-RISK curve

HAZARD

CLIQUEZ ET MODIFIEZ LE TITRE

VULNERABILITY

Cliguez pour modifier le style des sous-titres du masque
> specificities of natural hazards in mountains (scenarios)

> assessment generally limited to monetary value:
to take into account other value units, more specific to
mountainous areas

— 234 —




3. TO MAKE PRIORITIES ACCORDING TO EFFICIENCE ‘
Office National des Foréts

.
Office National des Foréts

To make priority between actions at several scales : national, region, departments,
local public forests

= METHODOLOGICAL NEEDS:

* To tzke into account several phenomena in risk analysis to make decisions
(torrential floods, snow avalanches, rockfalls, landslides)

= EXISTING DECISION-AIDING METHODS AND TOOLS:

* from local tools and existing ones in other countries (Switzerland, Austria) based
on risk analysis, risk reduction, confronted to total cost

* existing methods from decision-aiding sciences to adapt

AN INTEGRATED FRAMEWORK (5

Office National des Foréts
&
Office National des Foréts

CLIQUEZ ET MODIFIEZ LE TITRE

¢

Cliguez pour modifier le style des sous-titres du masque

— 235 —




CONCLUSION ‘
Office National des Foréts

S

* A changing decision context over time™8
* natural hazard;
* population and economic activities at risk;
* technics of mitigation measures: from active protection to land-use planning;
* management evolution;

CLIQYEZ ET NODIFIET T ETIIRE

*néw effectiveness, safety, depen risk reduction concepts.

* To decide on protection structures’ maintenance, numerous challenges:
* potential functions;
* local functional capacity;
* failure consequences on capacity;
* failure probability;

Cliquez ppuntmioditieradastyleates sous-titres du masque

* sediment transport and related hazard at larger scale;
* quantitative effect on hazard at local and regional scales;
* potential damage on exposed elements (direct/indirect ; economic/no economic);
* cost of maintenance actions;
* decision-making given several criteria and all imperfect information.

— 236 —




14. LES TRAVAUX DE REBOISEMENT DES MONTAGNES,
PAR P. DEMONTZEY

— 237 —



15. LEXTINCTION DES TORRENTS,PAR P. DEMONTZEY

— 238 —



16. Restauration des Montagnes, M. Berunard




17. TORRENTS DE LA SAVOIE

— 240 —



FOE RHEFEHE
HRSEORE T, BEIORMA CEAREEEL LTEY LD

— 241 —






BAEMNA—RAN)T7ABEH F—AR)T 04—V

HUBL# R -5 DEELET ANy ay

ANATIERHT S Tyt U HILIIZTRYBES S BOKUIEMEIZT
RAYD Tyt HILIIZADS RATH T HERR (HublEIR D BZEH S HIEE) (BERD W KEBF OB
~EF29ETATILAMERTI~)
[(BA&EIRF
FNAEEE TR29410818(H) FINGAEEE TR29%10828(A)
F—RR)T Ha— F—RAR)T 4—
Hibl 2% 5B DFELT (R AV Hibl iR 5B DRELT(RAvI Y ZFEELZLBOINERR Hubl iR LB DB ERIZT
(ZA)TRITRU DB (F—RR) 7 DRI EER (#A73RJLIZBOKUD
[BNAEIEALIR LEAIRM OB FERBIELBIRERT)
[#E4 & JHUBLEIZ
WA EEE FR29%F10A28 (A) FMAEEE FR29%FE10A28 (A)
A—RAN)T - 24—> A—RAN)T - 24—>
. . N . . HPBLTTEEED R"—OTIWIEE (HEE)
T yt26 FuHvt26 FEE L LN = s
KAt =R ELF—TIHEDH
BOED

FINEAEEE Fr29510828 (A)

A—RRT =

FNRAESE FrR29%10828 (A)

A—RRIT =

ITEER E—Y7ILME AT ITUER A RS

FONGAESE FrR29510828 (A) FINGAEEE FR29%10828(A)

— 243 —



A—=RR)T 74—

F—RR)T 74—

7T

DA F =22 LEFEDE Figimiller” (744 )L225—) T,
HERDI F—2a2ZIYITILEBRD,
TSRIEZZDEH 10 0D) DAL ZENTEDRAILT EVSERHH,

FONAESE FrR29%10828 (A)

F—=RRIT 74—

FINEAEEE TrR29510828 (A)

F—ARIT oA 2)T7ICHEE

E—Y7ILN(HTT) TRE

A—hRER ERDFDRA—/RA—TREBEZHEA
BHEOBZR

ERNZESHRNERRAH LGN

Ffz. ALITEEL

WA EEE FR29%F10A28 (A)

F—RAR)TH LA Z)TIHEE

FRMAEEE FR295F10A38 ()

F—AR)TH A Z)TICHEE)

—/‘C747//\ﬁ0)7ﬂ1$l B3 TATYNANRANSFIERDORRTF
FHEOICEIAH S0
ﬁ%w%aﬂﬁta%¢é

TATYNTITARTONRICRYEZ  NRIT2BEET
2BEFED1 BRI
LEEITLEOTLDS

FONAESE FR29%10838 (k)

FRNREEE Fr29F10A3H (K)

ARYT I TAH AT - ZIT4TH

A2 T HETDE RTFILTRALTES ST RTFILOE—CEROMFISALITEE HRMETETES
Hotel Friuli HOSTARIATY &

LAV HHEEL TNV

FONGAESE FR29510838 ()

FNGAEEE FR29410848 (K)

— 244 —



AB)TBILTATF

AZ)T - BIVT4OF ULy —)iF

N=)LTHRFT—=KELITEE HFHREROETHINFETHEE 1900 X DIELR 1930~ 19354ELE M IEIR
FONAESE FrR29510848 (K) FINEAEEE FrR29510848 (K)
AR)T BIVTAOF (VT ARE AR)T BT H
BT DIER RF——RA R LRI DK Alte HiittelS TR & M) wIATREETR
BHHEFERALTLS COMATHERLGYIINPTYyaE
EXT S

WA EEE FR29%E10A48 (k)

ABYT BIVTATOF (A EFiF)

FRMEAEEE FR295FE10A48 (K)

AZ)T - BINTATF (RMEEEHHRT)

ABIXEREIRIILIA—E—D 500m3H\HIE CE ST
EHhD=H. KDFTES,
AITOWTHEFZEELZYT S

UFFICIO TERRITORIAL ERILERE L OT AT RTTUMN
CARABINIERI PER LA ShfELEAL:
BIODIVERSITA TARVISIO

FNAESE FrR29%10848 (K)

AR)T DT AF

FNREEE Fr29%F10A4H (K)

437 - 3)T A0k

DT ARDRTIVELD BROMHASAET T HDPepatalZTI B

FEELEBMETETEY NA—FE. TLA—FREER

FONGAESE FR29510848 (K)

FINGAEEE FR29410858 (K)

— 245 —



AZ)7 3T Ak

AB)T - B) T AU (ERAILEE)

Uix—"-EF X Rk

ERO&LERE TAVY RSN IZEAET
EHEICRZASDHHT NYKKE BRENTEY T h—m A0

FMAESE Fp29510A58 (K)
AR) T BT AN (ERAIERE)

FMAEEER FR29510A50 (K)
AT BT AR (ERAAILEER)

& LfDIER
g RYLROMBEEEL TS

10 RTICHE TSN F-IEIR EIRO ERERRKR
TRBRAERREEL>TWSERTIC BRI

BISh, TAREREEESH

MRERD

FMAEEE FR29%FE10A58 (K)
AB)T - BYT AU (ERBILKE)

FRMAEEE FR295F10A58 (K)
ABYT BT AU (ERAHILKE)

iR DIER K DIER
ZINFAREDERITGEOTNS g Y DEIEREIE DR EIERED

MALGA PRAMOSIO TR EE
F—REESTWNBELHERE, G F—XEBATHILLTED,

FONRAESE FrR29%10858 (K)
AR)T BT AN (ERAILEE)

FNEAEEE Fr29%10858 (K)

ABR)T BT AU (ERAILEE)

Matiz da Otto CR &

TiRERDER R ERIREIN-TRAROEBE

FONAESE 29510858 (K)

FINGAEEE FR29410858 (K)

— 246 —



1507

A2)T7 4LV TICHEE

RFILDLANSUTYE
AR T TIENREDEIZA D EYSHENHTLS

HFARRAODIALUYIICEIF S BE

FONAESE FrR29510858 (K)

AR)T T4V ZIZFEE

FINEAEEE TrR29510868 (£)
AR)T 4LV TIZFEE)

Tt TERTRYEZ EERN

Y—ERTKESEFDEIMIHD

4LV TERIZEE

TALUYITDE
HOTEL ENBASSY

FMAEEE FR29%FE10A68 (&)
AR)F 4LV

FMAEEE FR295F10A68 (£)
AR) T INIAR)— /7 )T LY

RTILTHRNESNT- IL PORTALETY B
BAENZ LS BARBEAZ2—1HD

ERIGMETETHEE INURY—/-G7L-TILYTES
EMN2 ABAMRARTIVEK.SAEA
MS.——ZXF— Z A7 AT -RI<T>

D,

WA ETE FrR29%FE10A68 (£)
AR)T = INILRY—/=TJ7 )T LY

FMEAEEE FR29%10A7H (1)
ARYT - INILARY—/-GF7)L-TILY

SHRELICRIATIENRETSA,
TYTD/RHNEN TS
BRHRED/NAVOKERR

RAICERSNIIER

HEIR R BARAD/ARIL

FONGAESE FR29510A78 (1)

FNGAEEE FR29510878 (1)

— 247 —



AR) T INILRY— /=TI )L T LY

AR)T ISR — /Gy )L-T)LY

LAFILR-Z -G F 5Lz SMELEEE
LDORBOHHIELR

FEENA>TWVSIER B LK
ccmssaa)jc—-r—ﬁizé

FMEAEEE FH29410A78 (L)
ABR)F IR — /- G7)L-F )L Y

FINEAEEE FrR29510878 (1)
AR)T IR — /- F7)L-T)LY

BEEIEITATEHZERD ISURY—/ 7 IL-TILYDEY

Osteria il Campanellino TRE BEFLVEGNSIEREICOVNTER

WA EEE FR29%F10A78 (1)

1507

FMAEEE FR295F10A78 (1)

A3) 7 hbFaA~NTEE)

GIGLIO ROSSOTY &

#Bmhchda—<~ O—IMoFza~

FNAEEE FrR29%10878 (L)
Fra-TS5/\

FINEAEEE Fr29410888 (H)
Fra-T5/\

RTILETTODPHLHEBOETIR

RTINS LRYSEETRSES  FSLRYS

FSLOYIH
(FBEERRE TR,
ESRB THAT )
S E305 %

FONAESE FrR29510A88 (H)

FNGAEEE 29410898 (A)

— 248 —



Fxa-TS5N\ /D

Fxa-xw/D

T )L Diplomat JRIZ#H 5

ERICETIETI T EERT 510,

ERICRET AET UV TIRR SN /ITFEICHRIIVY/TNEFEE

Lo Sh—ETE G S /I EEHE
MNREEE FR29410A98 (R) FNRAEEE Fr29410A9H (A)
Fra-v/7 Fra-x/D
flioprbnn HEBLO7LALOSHICHS  EAAORSR | |
So/IFEBANRENLT R AR 07 ) (mBOHA (piERc
- EHIESE REREE ALER T
AR HSHE)

FMAEEE FR29%F10A98 (A)

FMAEEE FR29%E10A98 (A)

Fra-w/)7 Fxa-xw/D
2 LR L F| A GHEH) BOTRTRESEERT
BT ROERIKR AELEAMNEGRT S

(AHDOBEHEITBEDEFEDRE) (PP RF—iF)

FNAESE FR29%10898 (A)

Fra-To—F—F

FNEAEEE Fr29%10898 (A)

Fra-Jo—F—F

FR2BEFICHELBROBRAE
EEIE

AHEEIRE TEHEE 288 ARERMEDVURILELD

PriginaBR

FONAESE FR20510898 (A)

FNGAEEE 29410898 (A)

— 249 —



Fra-tv/IT4. T35\ Fra-TI/\

BERMSLEOHGEEREIMAZA BEDHKF
8 CLERER 275 j7— HEOE , .
BASTNSoEERE JRUATATT STIOREORE e AL IABB BRI 1=r5 L5571
TORR)—F 1M EEEL TR TS

FONAESE FrR29%10898 (A) FINGAEEE TR29%10898 (A)
Fra-T5/\ Fra-TI5/\

JLAVTAXLEEED ILAVTAXLREEMEDEWIZ TIS—DHEL T EoHOIcHhdEE

IBR&RET BEIN-BEORRE
FMAEEE FR29%F10A98 (A) FMAEEE FR29%E10A98 (A)
Fxa-TIn Fa-TI/N(FTOAIEKF)

REHE
TRER
. REEANE
S —F—F DIELE — #%T
T—F—FDEEDTHAFT—4% T THE T A Ry —EB
DENEE
FMAESTE FR295108108 (K) FMAESTE Fp295108108 ()
Frd-TI/\(FzaIFKF) Fra-To/\(FzaIFHKF)
KietekE#IS x#
[.2x ¢ 3

BAZRICLETLEY KitIckBILEY REBETORE
FONGAESE 295108108 () FNGAEEE FR29%108108 (k)

— 250 —



Fa- TSN (TS5/\)

Fxa-T5/N\(T5/\3H)

RENSTINFEAZYL—TENS TINHEAD (BRILDSHEEEHY)

TINPAOCRETERS BENEEOKRT

FONAESE 295108108 ()
Fa-TS5/\(TS5/\)

FINAEEE TR29%108108 (k)
Fra- TS5\ (FT5/\H)

WAIIRRTVFISRITHETVS

By RRLAYF—DERE

/ \
-~ 1
// ‘\\ \\ . ,/
I 1
\ /
\\ - _ . V2
B —hREZNEG B —rREERER
TILTAY R LND
ATFURTSR B ir—YS7ILEE
FONGAESE FR295108108 (&) FMAEEE Fp29%F108108 (K
— O 0y O — Y
Fxa-TSN(TZ/\H) Fra- TSN (TS \H)
HEDING 75/\iﬁ2q)ﬂjﬂﬁ'i& -~
(PR AEFDTTLY-HTH (13, TR A (-
OHEBLHD) ThThd <~ TSNHA DT OB

FMAESTE FR295108108 (K)
Fxa-TS5NTTS5\DEIDES)

ERINGAEEE 292108108 (k)
TSR TIV/—T )L

E R EEE DT —YITRENEN—YSTEER

RTMAZERA O RTMAER AR

(RHEERD

FONGAESE 295108108 ()

FNGAEEE TR29%108 128 (K)

— 251 —




TSVRGIL/—TI)L

TSVRGIL/—TIL

RTMIZ&ZTLEY BAKEIZLETLEY

RE RTMEBARDER

BMFAEEE FR295F108128 (OK)
TSR )I/—T )L

FMEAEEE FR294108128 (K)
TSVR-GIL/—T )L

[RTM-ﬂﬁ-)l/iﬁﬁ
Victor Hugol
© O
(@]

IRSTEARFER
I'Bibliothdques
Universitaires |

IRSTEANRS LTINS IRSTEAR B &R

RTMEZER IBibliotheques Universitaires |

I'Victor Hugo

IRSTEA#MER Guillaume v i> D & #5587

FONGAESE FR295108128 (K)
TS5UR T IV/—T)

FMNEAEEE FR29510A12H (K)
ITSVRGIL/—TIL

TEVE—EE (BEABRNEEBLE
FIRADRAR) ADH =T LR
(BMREDORAD )

£RBEER (BEHAF731TRY)

IRSTEART T &5
Guillaume K DZLLFRX (A2 AY)

FMMAEETE Fp295108128 (K)
IS5V IV/—TI

FMAESTE Fp295108 128 (K)
TSR TIV/—T )L

BE& (@EA)ISAE—LIITHRELZD
TIWI—=TNIZH MY DEH BN DEREA

- BRI SRR

FONGAESE 295108128 (K)

FNGAEEE TR29%108 128 (K)

— 252 —



TSVRGIL/—TI)L

TSVRGIL/—TIL

HE IR 558

NRRATA—HEEHHIET AL FVIMERELT
FMASh TV,

TILAR—)LE LR EHDEREA

T/ =TI e s

FONAESE TrR29%108128 (K)
TS5VRGIV/—T )L

FNAEEE TR29%108 128 (K)
TSR -EL—ILE

T RIUBRB
(B>

O

LT RILARS EE 2 EL—LRBEREBAOD BUERBRENIR
FONGAESE FR295108128 (K) FONGAEEE FR295108138 (%)
TS5V A EL—ILE TS5V AEL—ILE
EL—ILVEHCRBG. AREELERAR BERBOBKRICILRBPEELSEINT FRET (FHER) FREIT GZHEER)

"> (A%

FMAEEE Fr295108138 (&)
TSR EL—ILE

FMAESTE Fp205108138 (£)

—
T

2R -FEL—ILiE

/

BILFTHEEIELTLD

KET(LETEASNTIND) BERRITYIRL REGDHE

RE

L
[=)

REHOER

R RREMDIFE K
kN ES.
IKIEERIZ (S5
HHEL TS,

HEHHEPRLTNS

FONAESE TR29510R138 (%)

FNGAEEE FR295108138 (£)

— 253 —



ISR -EL—ILE

ITSUREL—)LE

A METEOHKT

B3RS (19T EIEDIRIZEHEET)

ERAIBRBR TR HBAR

FONAESE TR20%E10R138 (£)
TSR -EL—ILE

FINGAEEE 295108138 (£)
TSR -EL—ILE

ERRIRER TR L HBR R AR TR L S5EAR

R AIBRER TR LIS BAR

R AIBRER TR LIS BAMR

FONGAESE FR29%510R138 (&)
ISR -EL—ILE

FONGAEEE FR295108138 (%)
TS5V AEL—ILE

R AIBR SRR TRESE L =S BAMR =R AR IR TRERE L =S BAMR

(TEDHF)

R AR IR THERE L =S BAtR
(THEDHF)

ERRBRER THEREL =SBt
(THEDHF)

FONRAESE FrR29%E108138 (&)
TSR -EL—ILE

FNEAEEE Fr29%108138 (%)
TSR -EL—ILE

R RIBRR CRER LIS BAR
(TEDHF)

R AR TRBLIBBIR
(et EE)

ERAIBRR TR LI HBAR
(ZEOHF)

R AR TR LA
(BR#FICRDHENTIND)

FRMEIETE FR29F10R138 (&)

FRMEAESE FR29F108138 (&)

— 254 —



ISR -EL—ILE ITSUREL—)LE

R AIBR R TRERLI AR ERAIESEBTRALLHBIR AR AR TR L3R A RIS TR L =SB R
(FEVE—EBEE)
FONAESE TR20%E10R138 (£) FINGAEEE 295108138 (£)
TSR EL—ILE TSR EL—ILE

R AR TR L S5EAR

LR AIRCR I CTRERR LSRR 1886 DL ARKEDHRTF 1886 DL ATRKEDHRF
FONGAESE FR29%510R138 (&) FONGAEEE FR295108138 (%)
TS5V A EL—ILE TS5V AEL—ILE

1886 FE M T AR KEDHF 1886 FE M T ARMKEDHF R AIECR IS THEFRL 1= 5R BAtR R AIECR I THEFRL 1= 3R AR
FONRAESE FrR29%E108138 (&) FNEAEEE Fr29%108138 (%)
TSR -EL—ILE TSR -EL—ILE

TERKEICETIRE(ER

HZ MO RRKE (16204) (2R HEZELIBOTATKE (17334) HELBOTRFTRKE(17634)
ERHH 1ZB89 %A IZBE9 %58
FONAESE TR29510R138 (%) FNGAEEE FR295108138 (£)

— 255 —



ISR -EL—ILE

ITSUREL—)LE

R EBO T RFRKE (18594) HEEBOTRRKE (18974)

HELBOLTRRLE0T77 HELHOLRRKE (18284) 1289 %5rEA <R84 %588
)BT SR B89 %3 EA
FONAESE TR20%E10R138 (£) FINGAEEE 295108138 (£)
TSR -EL—ILE TSR -EL—ILE
HEZELIOTAFTKE (19014) BEDOHKT BEFEO~NDELEAODER REFO~NDEILE
IZB89 %8 (EL—ILEBEFOA~NTSEILEAD)
FONGAESE FR29%510R138 (&) FONGAEEE FR295108138 (%)
TS5V A EL—ILE TS5V AEL—ILE
BEFO~NDELE BEEND
BEFOMS EFRAIEZD roRILADKRET

FONRAESE FrR29%E108138 (&)
TSR -EL—ILE

FNEAEEE Fr29%108138 (%)
TSR -EL—ILE

FoRILRFDOBRF [ZE I =+
(BEFREHOASDKRET#%E R
%)

IEHOEMEAIEDR TV =E
RohiiE

EL—VEERBIOME NYMIES
(RBEFEONDEILEMNSIRF

FRMEIETE FR29F10R138 (&)

FRMEAESE FR29F108138 (&)

— 256 —



ISVR-HBoDa)TUFR

—,
NS

TIVRHYoa) TR

HoTa)TUEAD ERR

EETICHERTELLERRY EBEIELR ()Y MESm)
TRA LIRS

FONAESE TR20%E10R138 (£)
TS5VR Yoo TUiR

FINGAEEE 295108138 (£)
TSR Yoo TR

BEIBRIELR (X1 MESm) BBRIER TRICHEL-E’
LR SiEE

BEBEIER EROBT ERREI(TRELD)

FONGAESE FR29%510R138 (&)
TSVR YT TR

FONGAEEE FR295108138 (%)
TSVRYUDATUR

L—v @Y DIZHE DPZ/E SIS
(AVENUE Paul MOUGIN)

HoTa)TUERBO MR B
HE :FLYSCH (#3558 D —7&)

FMAEEE Fr295108138 (&)

FMAESTE Fp205108138 (£)

— 257 —






RERITHE

H FE Al

AKFABICET 2 HIT ALY, Yk 294 9 A 15 BICEE L 7=,

FHR29F10A1H (B) % (BXx->241—2)

8:30 #H£4&
840 Tz v I/ A ¥bUHIZAD
KEOZ 703 26ke V) TALAEDHY E LTI, > TS
23kgETEDZ &
FOBETHWERAN 14 FH 2 A
9:40 FmEKT BEARELETIT DT
10:00 41 %/~ — MES
10:35  #53BH 4A
10:45 PEARGEAEFE S — FZ. ANAshop TEBLEZE XTI o2 LR EN > T
7o, RATHNTREENHS. RITHATHE A D, #2r0H<E 3 AEL THOM
gz 7= X7z R T\
8:30 (HARFKER] 3:00) ZAICHERENHD
15:18 H|FE ZEETKEHD
17:45 FRATHEIR D #2 2
FROLRMICHEICWERHIEROZ T ZOA LFEL, ARIRHRT 5.
KIWKEFETHR A OFETEY ERD. HIXZABETABWIEERMAET2ED LT
N, BIEBEBHRBETHEZE0T 55 L. (RIS, EA0REZF-THRITFEH> &L
TWhEnbbnd b LW o, FRIOMEAKDOIEEZ LT, 7R O NIRRT

Wiz 9.
TRATHE, RIRE SANBMNE o7, AR 7 OKEBERY U Ny 40 v FRHS.
19:30 F|F&

20000 ¥ 7 v —TARTIIIBENY 7 v —NEX Y TEL.
20:30 HTILE
W S 103, &G 101, KA 204

EH29F10A82H (A) 94— (A—X+Y7)

9:00 AT NMIZTHROFEWMIALITEE. 1190 X 19KEZRTEI THD.
KFIE, AL HFTAZAZ LTINS D L.
72 ZAHDHA Raed 2 NTREINMOBENBH ST 5N TWD. 2 1MH
PHLSDWHEERT D, VoI NTEERES. BEEHNALE. BEIAILI-b
DHA RBAAL L TROVDTZITTWNWARNEDZ L.

— 259 —



9:30 4 7 3 — T Universitat fir Bodenkultur Wien (7 4 — Y EF K% : BOKU)

~BE). ERAICTEEEZRS. HEHMO L EENSZ .

10:00~ Johannes Hibl #fz & 54 DR/EL L BT A A v a .

1) BHARO LW KEOHIS~Fk 294 7 A THeJuNZER ) [FBra] KA
AARFECTAE—F L, BWIAN RS VERMR. KT, AFOo2bYICZZSL
THLZaya bl REDZHY, &I FXH-T-.

CMEOFICEENRD TN, HILIXNDE LN L DO,

CHARTIR, RERA%, HOBBASCSRESENRTEEZRY . ThEa A LTV

C EOEBETREINTZLDTHD.

SO RIFTFIHIN TS DD ?

P EHERS NI DR, FALRIN TN RNWLTH 7.

CMADORKIIINETEZZON TN TZD ).

AEARLEE)  1Im2OPTEDS HLWNHLINEWS Z & 2B X TEELFE- T
7o, AElORECT, BEE EREIZWANKAE LD, HitZRELTWS.

2) 7AVA - RT2rORRT B E] BAER HKETAE—F
Q : HHEFITWERN W=D, MFETEHEEL TW =D h
ACHIFIIEGELD  RAYVEMEDNATEBY FAYETHLTWEE Ebhs.

3) A=A MU T OB &k OB OB [#r#] HUBL ##%
KEEAI A SIS ]

4) BOKU K¥# o EDOEFEEY A b AF (HUBL #i%Z— /A7)

HWHEZEED R, VEBETENMIMM TVWDLEEOE a— 7 EAETHHD 2.
FROFROLHED LN LARNEWNS T LT, BWIIAICHD D ANERFTL T
HHO Il AEOT—HENWTZTEL.

FRSWEHWERANE DT DEAICTET.

BENGHEONEWNWE WS Z TR EICERVEEZRS.

ta—TNEACBILEE WO E ZATEREZRLIOZENL TN LIZRD

ER-TH I —EFHEERD.

12:45~ X 7 v —TKE).

WA 7= b RADIRFREY  BEZNT A LI ZHBEANYE. KIICH
FCEEZNESTZR UL ) REMRH S 5 L.

13:00 HROFEWM I AL 44 THREA.

MEEL RV 4= TOU 4 =Y a=y Y 2 LEEDE” Figlmiller” (7 4 7
NIa2aT7—=) T.HAO T4 T —Ya=my Yo B RBX5, WA TWDRIZ, 1905
ENHDIELE VWY Z LT, AL RENPL LRV E VIR D. T DR
(10 AWID) IO I AR DT ORE (KA V) 210 A THTe.

14:00~15:00 Y =27 7 7 KRB % L%

15:00~16:00 [ b F—w@v ) [V Z7mmb] 2B0WT, R—77 V7 EEH~

Mno (A —VENKES -7 —T B> EEER—->T—Y 7V M)

16:00~16:30 HFA—7 7NV EFEERLFL, ¥ 7 v —TEBH L., Gentzgasse (7Y

o) 26 GEFHEETERL) Z2iind. @R HLL o TWAHZ L2 TERD

O P> O N P D

— 260 —



. EICE v a—_Lh BLF—F #HEOHNS H.

16:30~18:00 # 7= [E—Y 7 /L ] TIRE L, BEETEBE.

1TSS 22, BMSA LTI ZTHRD. 3 AT ENIEETF 2T,
18:30 AHTIVIFE

FR29F 10838 (K BFH (94A—2>9T4F)

9:00 Wi, Fxv /T U RNERERERTAME. X7 —T oA — L hRE~BH)
BHOXRRNDHTHNRNOT, A—X—THWWYETH.

XY X FTERARFMHRY. L ALITE.

10:25 U A —rFREE T (RI535)

BHENTEREND

- h 7k (spruce A7 —R) [T LEMIICENSE, BT VITTREIZENSL

*Val tal canale [ ZEHLHLLVFEROIE [ZOWTITH#H WL
14:46 7 4 I APRERBIE, SASFEDHZ

10 LV BN ENO THED

T AHL—H =T FoTEHELSTIHLHLWTAREDHFIZDL .

c RAZFDANSIENANICHEHNTH DL L —FBIESDORVENRES ThHEDZ L.
14:56 7 4 T AR RERHFE 2 TR, UF 4 X~OEHRITITEELD, Z1E
I O A A iR A 1 T A O RE LT
16:30 VT 4 REREIF, ¥ 7 —THRT IV ~MND
17:00 &7 LEIE

RTNVT—HNRAR—FE2HIPOLND. BTTOOLA NI 2% THL.

7. < OMN 19:00 LD ETHDLHOT, —HEH. 18:30 IZu B —THLAD

L5 LT 5. HEES A 220, mE 113, KA 409
18:30 HAEDNRY AN RT T, Fy ERORRLRNEND

ZCF ST B EORDBD X O 5.

19:00 20 3 1E EAWTHE (HOSTARIA) (ZH|%E
ADETRITILTWENEBIPND. LTWELosTRNERNTHEL SN LD
TANTHLL X7, HIEOABEFALARNTILDLEH T, BENLWEI THhD
HAELEBIAVIARTF T 4 —2 K IE=a vy X &L, RUA V28T, B%
T Y — N & .

FR29F 10848 (K) BLEDH (A2 )7F)

7:00 &
PEALAE, AfESAL. o, BRORFAREBEVL, SHOLRIZOWTEHFZ
T4H, a—b—EZBALTEHEL Y. BEODa—b —ZfHie = XLy VL BENE
STIHND. SHOHEYFITEE L TS NTEEITHDH. BGMHEDOASLVTHD
Hbticiotz. XMV vy 4 TRITKNT, JOHEMERKLIZI> THD.

— 261 —



8:45 nb—4EA.
BIEFOLAFT IV RIALEAR. MARELITEE. ¥ FEEBITHHZT TR E
IR N B FERTITRNWEDZ . Fl, THOR I DBHRIALEDK
WPHEELTELT, MIFSAICA—=LLTEHDL ).
9:00 L THI¥
HANT, MR~V — NRICEFEZMT T<ND. HEOFLEDLEX, @
AV B =% TAN=NDOHLEITHLAEDELEDZ L. 74V 2DHE Y
FHEERIE, LAY FL U MBEREN R E R TWHENREDS. S A
DEETIE, 74 VY2 lZFECTRERE LICEZAROT, AlREEITHDLDT
T7enwnEoZ EE o7,
10:20 N— LT H.
TEHFEIHFEHREZO T RBICBRA L TWER, HYORF—=RIFEERKR T o
OT, BRLTHEoATWAZLIZTD. A XV TOEBIT, WHICEENEVD
LU,
10:30 Bonanni, CARABINIERI H &% & & .
A LRG> TWAHEEZRTHE, MRICOWTH > TWDH0EWERNEEN
RO, LD & 7272, RHREZRO TN, vV RX=T DIE 9 TH 5 ik
WP TV AR L TATEBL EE-TLKEED. T T I TAXCHDL T T AFI
HLW., AaxX=7 oEEMEIEDZ L.

10:50 H 3
BHREEOBEICET TWVWEEX LA TV RESACE A=A THE-S>THTH D .
EIRFEF COEIX, AbAT, THRETITEITAHELVE L o T,

11:00 Lussari 7% O %22 f R LE & 11 52
(EHXNDOHEERTH D Z & rf@%#ﬁ&’?ﬁbfwék&b, SBMETLITETCHD Z
Ll FOMMAEZ T,
THROFEBENOEONTEZLOLH D, ZOHEENTEOYINEIRH., £—Z2A U T
TXRENTWEZIAIELNTZLDTHLDT, A=A NI T THINIESND
MmbLitenweoZ L HOFMETITI9T0FEMR. M THEITAICHEFThHNLITDN 5.
KBENHIZASEDD D HERENEE D [Corpo) 705 TCARABINIERI] & U 9 AR 2
SNz &, WIMBOEGFITHL Z L, AN EDDLERICIIR A EH N H 722 &
il LAY
11:30 Lussari 75 O i £ Ff 12 52 % 11 22
(1930 £~1935 £ (77 v A L) ICHBESNTBERTOH D WREESm VNI L) TH
FEOBEGIZTEA L FEHANTWS Z &) 1B OZEAEERIZH A, BENNS
WZ &) OBHEZITZ.
11:40  Lussari % T Jit O #f FEHELE & 52
VHIEIRITABEZF D | B 7 b B S 72 BRE AT LWV HESE T, 1950 FEEE T #H
B3z EZIT.
12:00  Sciaid BEAJI THEERE H O HE L 2 52
AEEEKIT 15 FANCEMR L TE Y, BUEITRBEE R DMk 285 L TW\W5. 8

— 262 —



DASTHERTHY, ETiE ICEANRIIEECTCHDL. (BATIX, BfHar 2 Y
— FCEFLTVDIED BELZROTEDIC, ETFRICAREZ T THTL WD),
EARNEE CRE S TWDH®D, RFBRITEEICL > TRET S, (AARTIEIKRE
g - $EE - TIRBEAE»SLZEHREICLY EREAREHET D) 4 X ) 7 TIEIW
BAtE R LR AR A TR ESCM 3583, i L9 5.

12:30 Sciaid A4 ) OB AEIE LR (CRIENE 1.5m) % %2
BHDOANoT-ary 7V —MERTH DD, ETHOEAEITERETHD. KinlE
1.5m &z 7V — ., LWOERPNDLIZD, EDIZL TS, 27— KA
Uy MEXTHY, BIfEITWE2FM M LW TR L TEY, S%BRA%
TEHEFETHDHEDZ L. ZOf, Bonanni 5 EW=Z & #LLTIZRT.

Q: AARIWIE TExEH) O XD Rt EERNS LN, A XV T3 LEORG LTS
D72

A SEORRGHEAE T A, R I IR SRR AR E 2 B I LT, Mo En
HWECHEFEMYE (NoF L) CHELRRLIEERESOH TERNT S

Q : FEULFHEDHE S 22 2

A BIBMNOMEEZENZFFR 2/ <. 2 OHEEIT Bonanni 2Ai%it LIZHERTHD. 4
U7 TEHWHEREOZRFICEL T, 9 _XTEINOHELEENRH > TWNDHd, AR
F0 b EREANDE(LNE.

RIF—=3 AL FBGETOIND.

FRWEHWEBAEZ =T oObd. FEBEBARDOBE 7Ly FEbizd.

13:00 Bf&
BUID /NI THRMELRD T2 L b3NE. 4 ADFICFLSWERT v —% bl
T BRHREROT NS, oBEEHET LA NIV EHZ CWEEEREEZ LS.
HBEEFO LA T A RIALLIE, 2733007 vaRlRnFEATE L OEZH<.

15:00 Patrizio (Fond Edificidi Culto £ # U 7 DEKEDO LI R b ODORE) L&

L., 7AU D « R 7~ 0BT 25 HINER G,

cBEIZOWT : T4 T —=FTA M) WOHERITH D08, ZOERZIT TIXEEL
V. SRR ORIl H A XK. I TS, BEEEND, TALLWVEHOR
W T LoicT 5.

CEEOTEIZOWT  UEINWZE W EEICEAL T FEEZFAL TH BV .
STHEWLELS. MXBHELESTIILWVWEDZ L.

R T7 < BT 52 A M Tarvisio THJ 20 4ERITICfE S 4, Patrizio |d organizer %
LTV, ZELWERBITIR 2 TW2RU.

- R 7~ 2B A & EHE Villaph (A % U 75T Villacco) O FFEATITHRE ST
2 AREME DS @ V.

- ERMEOH Y FE N, I Z o

CHMZEOa = UREH o, TOHYBERZOMGFHEIDOANTHD. (B a—T
NBERICH TIX b o L)

CREIX 20 FIE ERIIAITORIE L O 90 HFEROKDY HT-0 .

A =T AT =% RN oY 4 F I AT T

— 263 —



cEORNFEFAL L THRLER, EZIZH20bMb 720,
T A ITINATHIETRROR D 2B D iff&)é
FIIWPORENARNGL D2 A2, WWEHBESDO AMNGEWT.
— R E Rk D ATEA S LEEE] _iiO“Cb\f:.
CHEENT BRI TESEE 2 TWEDITMS LTV,
e d®7 R A : P.molinari@kora.ch, VILCACM 0043-4242-3025
cA—77v b T —=2A (HOFRAT LAENGERA) 7 v =7 k& {ifE
LTV EEDPND. FROGFTTHDH, 20 ROBSAPIRY RNTINDIET.
MR DT 4 L7 Z =T [N oY AN EERHY ELEL D) ERHE LT
A=z XL,
SHEIZAWEDLEZ L TAHDLIELETS.
BHROBERHZOWTEM L TAHALY, BEDOANCHEH WD LT\, B8O ANTR X
TWRWNWEH> Tho Tz,

16:30 Saisera 73O b L HELE % 1 22,

R E T D e id 2003 “E0 A THER L, KB L R OURIEO Tl o A FE

LTz,

< KBAIRIZEZEE, JINE/ SR v ¢ A S AR EE.

CHIGEIIERRI X TN A — X —DOEHMO D, KOFRERL, HIZONT

LRELEDT 5.

- 2003 FITHKEA. 2003 FF02H 2008 FDOFIZ, 2 KEfH] T 80 mmD [ A3 fE - 7=

CRKBEORITT S BT Ty ova

s T TFORITT o XEEDLRFIZOND.

cARNT AT ANV T REELDIZHMES .

« AT UIXEIRIR N O FE R

16:50 Saisera {5 F it o LB HYHT L i % % 1 42

WHERIIZ < O LA TE 5 L1, LWEIJ%:J%B U) iyuf:“%iﬂ:% LTW5.

L2rL., Patrizio iC k25 &, HiEDOHKTHENFHRET AL, BELD LEED

W THRABENR AL 5720, Tt~ T2 LW ENEZ 20 BEERIT T

Wi L, Wb SNTLEI ZENMEER TV L EDZ ETho Tz,
ZZ20EL BV, BINTEONFOEEHTETLED.

I EOFIINENES.

AN B TETLE O O ERE.

cFIKIZERORETR > TND

« Z OHF% T, wm&ﬁt@%hé

CHEFE L AR b o EED RV EWNIT .

« 500 AR — OB, Z D 2041 2B HIE L.
SITEERT TREDL L HICL TS,

<2003 FEFDORETIT 8ANTL > TS, 1903 FDKRE (94NTL oT2)
DR O HEfF R HRKE L Tz

— 264 —



- AREEB A 218 5 T=— 12 =300 (&

17:00 Saisera % T it D it 5% % £ 22
WALHELE S 2007 4E, 2008 IR E. Z 2 FVEBX T TIFoOMBRS LN, HW0 A
FEER T TR OBEARAELS . TAlick > TERXN BN ER TS Z L T, #
KB LTV 2 ATREME S .

17:30 Patrizio |2 CARABINIERI B2 EZWN L T\ =72\ i=.

YEFH 3F ICIFMAHY . BECHFEELEN L. FHEFTNTIXLL T O

o7,

- 1880 X, BEFTA XU T HRBAI LI L TAH X VT OFTA Lo T
INETIEA—A NI TOEROELWIZ 1=, WAAREBENPFTALTWELD
ThHD.

cEBIIBHELELE =R IR R o TS, 300 21— THD TNDHA, TR
HZAHRY FORRHIEICLTH00 2 —r THEZESINEBESTWD ) EoZ k.

- JELO 5 MNTEENZ . KERL-THLTSHEES.

- CARABINIERI (% 80 (T 2N 7= X H T, & 2300m3 [Z LK S5Z LV E U HDHEMKE
FEEL, B, FRICEAZS T 52 T
FIXTBAHOBFHROF L ENBFEWE - TIC DG o172,

- KDOZIX 1516 FEEHDO B,

CFHIE BELTWDHRMKOKREM > THES 728 0.

c B2, AT UNFHEEZLTVWT, n—<TOFEL2 L TV,

BT EORBEIALLLTERTVD.

T LXP U R /NS NI AR TND. 41~50 OFFHEMRE L L CTHEA TV, FEE
LTS,

cFHEFNICHAR 7 T 2260EERZRA LN, 26% LIEBRICERS
NTEREEEZRDTHZENTERholzod, BOT BRI A — /v THERIEM
LTwW=7<.

18:38 @ FIH T HI%E.

20:00 : WHRORFH I A BT T D Pepata ICTH R

FR29F10A568 (K) bLAvyY (LB2)7F)

7:00 : FIAE HAREEZFHFOLOD, 10 RS THRBRVDOTHRICEBIALEAD.
fEfR 745 SHLWETKRT . a—be— 7 F— . By NMIFEH LR L.
845 : m b —4EL. AT TRIALSHA T SANLEKER KD, A—1LD
BEZLTWEZES. RIS AL BEFENTZEL
8:50 : HLCTHI¥E
HANT, MEERRG. FETEZSTL. REL+-EMILTELEOHLICTS.
7THO/FELEDLEIIRIFEE A 8:30 T /L : HiH Barberino v.Vdelsa
ARIENLTLKEEIDZNRA— NS LEAT— I AT, KBEAELEDYHO A
AKlzb L<kTwnar 25,

— 265 —



9:40 FEEK DA ¥ —ir< ® BAR T Pasuto & Luca & A f.
9:50 Rivoli Bionchi @ Allubial Fan #fi%%. LA FIZOWTORAZ T 7-.

<1857 L EMMICHIZY . LA L, #ET 52 L TR LEERK#ITH

5.

- 1976 FFITIE M6.3~6.4 DHUENFKAEL, 2 OBMENE L. TOREICINT

M 2H % & 1,000 AR TEL 2o TN 5.

s ZDBY TIE14EH7ZY 3,000mm OEKNRH D,

B REAERMASTE L, BEASEEE G X505 T2 X ARER I
o, WA ATIMICITEREZER L, LAWSECTEGICH ANEENRZR D
EIHCLl. TAMOHBEICE > TIFEREA ROV L2 LITHLI DD, B
Bi R EEN - Z L xR,

c ZORIRHIZHERE L WD ERIEa s ) - FoOMEBIETESR STV,

CTELBEO LI ERITRHE L TV 00, KN ERT, LI EITAD e Em
ZdH 5.

CHERE — IR LT AR S ARSI T L, PR OEE R L
Tl eENDHD. BRICEDIZR TR LD LS. e Tt 22y bu—
L TWn5S.

c ZOEIEE 2 RERKEO & ZEEICR> Tz, EEREABEW TG LTV
e, A THilEE L LTlbnTng

c KPS DOWTIZE BRSO TW DL FEha 3.

CBENHD VBRI T TV Ialb—varE LTV,

cINFETENLLZ L ITEY., TAROERE TITENLRVWA, A—"—T e —F5 &
BENMS. 27, MBBA/NSLKZEZETHAZEITEN-ZODOEVEND Z &
EE AN

< W OHEREI LIRS > TN D

BETRIZITZ D & L, BEEBIIFHFT T, AT,

- A ER O HIXTERE T AV, 20000 FRTICIE, —ERBEDLDRLLI B VOEN
Hi7=.

- HUE DR b EN Lo T2,

- MR ORBHEAO~ vy 7N HD.

11:00 Mascardo 7% EJE OWSEHHELE 24045, RO PHHELE X505 O FRBE N A&
LWk ), BCEEEZBNE L TERINTZHOD.

CHELE. FWREZT TIHRNATLEI 2O, XRICH ATV S,

c BRICHT RO H L. TR ED 60m FIlHD.

CEENTEREFEEVEL TS,

a7 )= hEFEDRVOITRE~OEE.

C1FETHLIEN2HTHED LTS,

CHAT e TTUFLa—F— - ETFFTEHRLTWD.

a7 U= bFTERLS AORM. MIEiZiE . KR TRS & B

L. BEAEWZ O, HIT XD OREEER 7k R ITEE L .

— 266 —



s TR O AEZIET A2 L THIBYOBNZX 2D TN,
CHIF I L= EHESTEHSTETWA, BFEELTWS.
CEENENWRDOT, BLUTERDLIABLND.

12 : 00 MALGA PRAMOSIO T/ki#

F =X uffoTWVWLH E ALY, HERTF—XZ2BATLILEHTED
BEEZSL>TNDHEZA, a—b—L KL TOF—XE2THLZHITR5.
AT U

12 : 50 Matiz da Otto CTE &

CTH =T e RARE AR T APLIERS, VATV RIADOBTTOER I =T
WO, T = MIHIMREDRKDED r—% LT v T PiED .

A= FERMPDL, WO TEEZ W72 L.

CERITR o TWDHE KK, REICEHWAKEZLWTNDH D,
cHFEVAR—APRENR D TEIEZR>THD.

- UV U TIEFES 6 HIZKkILoWsEt v 2 = T& .

14 : 20 TFTHo® Y —OFRBESIT

kY=, ETFTA AT VAT A4 T =g

20D LAENENTH S TND.

Ny T V= LB =R NI Tl Th. B —BRIELIEEZANDLD
A T O B hh

RV, TAWPEE LR BERN A ERT S 0.

CFAEFRFO =RV X—TDOho TWHHEHPHTIEATTAREIhoTWD.

< 20 e L CHEM. LARWNBAET DL EANE L.
cREBRLOIXS~THEIZTEFEAE, NIV EARIT1IHEIC I NG 2EFEET L.
AR EN T LESZ LD D,

14 : 40 HRHELE

a7 )= b ERABOREHE S TND., LAV T LA a7 U — b,

- 10 FFRifE T, BRIy, EAREZEBESESL NI v 7. FoFT<ROTAE— KB L
A A

c EWRAFRIFICAT 72 2 ATHD.

15: 00 LiitEsE

s WOENTIIARE]. Y OB TENT.

2 FEE=HY TR T —HD.

- IV KT T RN TND

- THICTHBZ W

Ry Ry ZI3EWRT U —F AR LR,

- 1992 T v — Rk E

T T—=RMIZONTIE, YA LV UREBDLEIIChsT0nD. B —NT 27T 4 7I1Th
STEREATHIET . TOHBEICLORB TS, BHREHOVATAD NY H—
27> T 5.

— 267 —



Y —FKwo T EI by R, fZa— (FLrP), 7 —CofEPHRINTND.
B FE, REETSHSDPNL TS, ZA—R— N AP —DFE. x4 b5,
CHEHICOWTIEHREET, a2 Aaneoz 35, MTLDZ LY.

V=T aF AT N THA

Yy b BEIEMRD D, BEEDRD D.

19:50 RTFALDL AT THA.

TV A =2 —DNbolelcd, REFCAFITEDOA=a—%
TWr=.

LTHIZY L

g_\llju

TR29F10A8H (H) 88 (Z4L>Yz—=>TF5/\)

7:30 FAR
8:00 T—AVEDY

2 —HIES. 15 REIICZWVWE Sl
9:30 154yHi

2 —A4TRDEF DD
9:35 #7v—X5b. fFoTTHHH. 9FERO N EE LA, 22k i) T Hi%
10 : 00 Zepkss

10:30 F=v 7 Ar. KREOIHMNRE D

28 F 0. ARERZELO TRy F 7L TWnEEZD, FhiEdloEDHLT
OKIZ72 5.
11: 00~35 ZEHNZ R CHED. UA VRN AENH o2, iRy Ebd.
S & XL TR
10: 35 NATHRITHE CRBEIT5
12 : 10~13 : 00 TRATHEWN
13:00 v—~7%. FhmARL
13:30 BR. 202—0DORAF T, bolzh) TXT-

FxafBEEMmT 5.
14:30 ®VGIIBH
14 : 50 AN A THRATHEIZ. #2100,

B#OHLNTITEHOELE L TORRDLD 5 L.
15 : 30 IF[AE O 56

RATHNBE LV a— AR MS. BEF2HEERMMNTZDN IS T
17:30 7T
18: 00 EAELEHBIADHHBHTLS 0B, KNO N7 7R TIRNEE.
18:30 BHRARMANF—UHEHEEZENTIT). MIZHEBED AR ND L H7RDT,
BL<HsrZLnrH. #NTEHEHELELS., RO obEIZiEs T NLDH L.
BODONIZ, e —<llbdlEAH2DZ L. boltGA4A B LR UM
Tha<EnZ k.
18:30 4% 7 v —TCHRTNCKEE

— 268 —



19:10 KTV HE

HARDE Y RART WITEITZE L.
19:30 A&

RTFNLVTHZTHLELoTA DBIET. AR F—U L)L b F = o phEL,

TRR29F 10898 (A) (Fx3)

9:00 FIBZFEEFE, "7 b —TF = a LEKZED Josef Kirecek R & Aot L.
VA —]EET T ATEE.

9:40 77 /v [Diplomat] (Z&H 25 L > ¥ 1 —]J5 T T < B4k,

Josef Krecek #EH R D /AR — FDBHIROIN O, VX2 h—% 0 52 &3k
2o 72, Josef Kredek eI 13T 2 MNiE#Z T H b0 LMo Ttz L.
Josef Krecek HH N % 7 v —Z 1 HHEV 52N TEDLLIHIICFREL TWEEZWN
7.
TAERENFEFHLEOT AR LOHIZH X (K 6.2-5) 28, BIFED Sanov Th
HIEERBEELOTWIEID, %272 —T Sanov ~fH 9 .

110 F LD T VAR AIHHERICEA L, e TV U 72 ET 5720, % / 7T
& Eh M.

11:20 ¥ HITHIZEMLTWZ 3 HDOMEBICe 7V U 7 &Bin. BEDO> HO 1 4
(Zden8k Netrh ? X FE X TEWVWTH Lo =N T 72\N) 25, JTE& B ITHEEE )
HDLOEHSTNDHENIZET, BALTWEELS ZEIThsT. JITE&ETIEY v/
TEOOHK - B~y T KA NI — RELZ AW,

11:50 BEBICREA L T\ E &, AMERICEE. BHEHIRZAOH SN &L FEhi. L
ML, MELEEREOS ZRBITHEFELOTANRLMCH HMNBEREEL B2 D5,
BRI OMEL ML, BEITICHE A LOT AANLCHHEFE (R6.2-1) [ZHLEL
7o JR 5 % e
MJ5%F@iﬁ%ﬂtk%%éhéﬁﬁKﬁ%L\@%ﬁ&%ﬁﬁﬁ.EE%@L
TWa 7D, IHOHBIZRZR>TVDH0, REWELIZR bR o T, HIEE B
LN, KEICH D Lo EEDTE Ronihol. AX)NCIEAaREH T
L0xMR L. bLNT DL, éﬁ#ffbti@t%Oﬁ;% A ESAA VAR d
BELEADO TIRICITER S, TOmGICAERNb 72, ABEEKOEHENAR
HRThHoToiod, BMBICEMLIEEZ A, AR E o TN, EHEKE DL
D, HMIBZRELLZ LT, AEREDITRPEMICHRICH TV E NS 2 L ThHo
7= (GEAMIZE 6.2-6 (277

12:45 ¥ / 7FEBEB LRV, AL 28 EICTHA L o A BB A R 7. AllE AT
EHEZFI L T ooz A EIOFEA TEHM L7z GHEIZK 6.2-13 127585 7),
WEIZ 7T —F AR L TBY, AMICIT%RTHELEDNLD 11908] &\ ) EFN4 *
NTWe. BTH% 100 UL ERE L TWD EBX 6D, BERIZKKSYZ 7 v 7 %
DELWERITALNT, ﬁf%%%%*®%%%%tbfwéo

HEEE I XIRIE DB MW L TV DD B2 DLE IS VK DT URNETRD

— 269 —



DT —FFRTH 5,

13:30 7'V —F T DT I ASNDIFETIL, EENLREZE LR RBEBHENILN - T
WHZ L AR L.

14:45 7 —FF DL T INNREY | X7 = DR EF FE 2%, Kredek HEHFZ I
BMOTWilEnWiBE TR L.

BAEIFIZ, Kretek BRI O AH OMRORKMIZ, AAROBBEEZHENMLTUILWVED
WHEEN DV | FEARESE TP L.

BRE%, mTANE0RNL, Kredek #EHBIRFIZT T ATRNEZRAL TV EE0n .
16:00 FT7 ATRBEBILY LABEINT. Z<OBAEETIZEboTWe., I L VEG
342K 520m, f§ 9.5m &» Y | 1402 FFIZ5EA L, 4 EOKEE CNABMHEIIME )
T, BUEL 2B, 79 ERBETLIEERETH .

16:20 W VBT H D 7 VAT 4 XLAMEBRELZNT.. 7 VAT 4 X AITIE
18 HALICRHRE SN E SNOXRRFEZMA L. £, i< OEHOTE LITITBLED
[RHPREBEBINTEBY, HHOK[RRFHEZLHBE L TAZET L2 EBHELI T 20
B CTHD.

JVAUT 4 XRAKEHETIEIRLFED X 77 —=BNHEL T2 Ebb 0, e
NETHNL TV,

17:00 A7 /VICEIFE L, Krecek #EHHR L hlv .

pa({l

FRR29F 108108 (K) (Fx )

10:00 HlEZFEEE, K7 /r b —T Kretek WEHFZ, Wk S AL G L.
Kietek #:#ZRICL D &, BIBERE L7 —F T OEEOT ¥ 15— [Frantisek
Kaisler] T®» 2 AfREMENE WV E W I FEHREZRMEL TRV,

MRS THLIT xa LRRF~TH TS TR .

10:40 F = 2 TR KRFEE. Kredek HEHROPTE T 5 LARFE ~OE P TIx, THH
RTPA L OREHEEZHRB L. £2, BiFMz2 A2 723E0n0 THLTON, 714 A
By r— iR OENEEICHE o T,

11:00 WHAZERIC KL D2 AAROWEIE¥XOMIT GEMIZ6.3.1125R7)

12:10 KAHIZ & 2 Fpk 29 4 7 AdLTUNSER OB GEMIT 6. 3.2 I278#)

12:40 K55 T Krecek HE## . K5Pi/E® Ladislav Palan K & & b IZE A
BEFFZZX, FoaTRRKRFCFIACARFTORFEFAEANSZNW L2 2 TV WE.
HOFEITT 2 agEb A" T LT ANE LoD, RiTIT&R L Z VO N EGE
T, ZORMRAVEE, AN TELL-oTWNLEDZ ETHo T,

B A%, Kiedek #:##% . Ladislav Palan K & HlliL, ¥ 7 o —TT I ~mmn ).
14:00 7 I GEE. BExRICL 25 KmELZmEBL, AT 5. AHTLHE. AL
VIRIRY . AANAEERNEANOTD, BERETDLHEIIERL TN

14:10 e o 2RI HE IS,

14:20 | ¢4 — N RERIZADL. BT 4 — FREETF = a TROBREVWBHRTH Y,
S 99m HDH, Ty VEEY THEENLOKRERMEOAT V RTT AXH4 T

— 270 —



HDH. WS OBWATWEIRAT L R T AP TIROGALRLDNEFDOT VT
A ANOIESLRTHD. TOMOFELRARy b LT, MY 7 —Y T 7HLHFESHE
Yo e XRLYF—OEMNRETONS.

15:00 IHE = % 7%,

15:30 A ¥ —#2 % R

15:40 ¥ O/NEE LY. tx IO FE LEWSLREY NEELTWEFITthH | BliE
FHEMEESCRB LER E o TS, ZOHRIZIE T T EEEFNO XY NER T T Y -
N7 ADOHEEL LD D .

16:00 77 YD LR D D (EN RS ICm LYy — Y 7 7RG EL THE W
WMaET 5.

WP T, 48 FIZE - T LEEREME | NHOEEZ LIt ER] (= 770
FE]) K LIEE L WYy RTTERNESARZRE LEZON, Uy —Y T 7R
Thb.

17:00 @R ORF S A LR, N T LATHRTLVETRED.

FR29F 10811 H (K) BE (FS5N>TN/—TL)

7:30 BB - F v T U NEFEY, AT A —IlES. XU — TR
7.
[T NZEHE 10140 >V 2 21— 7288 12110 35 | TETE o720, MRATHEDY 2 BERF2
EEND.
Voo RX— 7 22 14110 .
Vo x— 7 2EHER 14:32 > P 2 — 7R 14139 .
Vax—7R15:00 % (FwmERY) -7/ —7 VR 17:04 5.
B —=THRT IV~ .
17:30 R T L 55

TR 29F 10 128 (K) RIM A%, IRSTEA (75 Y R)

8:30 MIRZ K EH, A7 /R E—THROBRFTIA L A.

9:00 #E#* C© RTM I2& %A . RTM ® A » T\ 5 &% (X [ HOTEL DES
ADMINISTRATIONS ) & ENNTEY | HMITBEV BT TLEW, Ko TWE, H
K. IRSTEA ® Guillaume Piton K &t #i~ 72728, BH WY o< Z LN TE 7.

9:30 RTM @ Simon Carladous K/ HfE L T2 GERIE 7.2.1 12R7).
11:00 PEARZEEZ O A AROWBE 5 L GEMIL T7.2.2 127 7).

12:40 LB ARl L, BRI D.

14:00 HAHRO 7 LB e GEELT.2. 2127 7).

14:30 RTM & HARTE R A2 %0 (FEMIE 7.2.3 12" 7)

15:00 EEHNED =D, b7 L7 H W T, IRSTEA £ T Guillaume KICEHN L Tz
<.

15:30 IRSTEA #13%. BRHIWAZIRE DA —LORLVERY 0D, BELRLLDO%E

— 271 —



H 5L Guillaume KN H L TEWNWTLS LS > T\,
EEROPITITHAARPEE L, BATHRESW T EL BE—0FEEDORERALH Y |
HOBEZIET 52N TE. ZOM, EL—ESH V2T VERED
BpE LHEPFOGEENELL GEN-BE L o7-. £72. Guillaume K25 B & O 22T
Wb W W, AR X LML 2 HEYOBHBERICET 20 THS.
16:40 IRSTEA # H %.

1720 R LA TARTNAVETREY, MPEENT, O EITHDLNNAT 1 — 2T
Mo

17:40 NAT 4 —2YFIENT T RTIZHE - Tl oTn (EEF 8.20 =—12).
1750 2> R72T0 o5&, T <SEHESICEBERERHY, TV =TIV DbH 5
NSO MU Z B 2 B R A3 > - 7z

INAT 44— YREPHITBIE, 7ALVF v 7lEixE LTHIHSNTWA.

NAT 4 —aWEIZITBELV AN U3 HY, 2O ELbRBERER-S-TWVS. BESR
I BT 2R OMICE, 7AR— L ELTRICET I HHERbLH Y, F L
=T NVOBEHRE L TORENDRKEN. ZOREENHITI IV —T A%
RETDLMIC, TVT2AHEERD D ET AT 2 UREEED T T T 210 % R
HIENTXAS.

TR 29F 108138 (&) EL—WNE. B> -DaYFURE (TF5VR)

9:30 A7/ r b —4£45. Guillaume K, FiIZF LA L, B L — /LA~ HHE. Hp
TIE Guillaume K27 7 AD EWEBIZOWNWT, L TWEE Wiz,

7T VAFIREL T T, 2BEOMBICKA S, TV X (H28 Ji#d CTlE#A L
7o~ = N )UREE) IIKINIC Lo TSN URANLAENTEY . TWBE#IRNET
e LThH, TWIEROBR CHET 5.

— . HT AT RAFRMAKICE > TEREINZVEARLENTEY, tRBEINAT
L. THETHFT2MEHMICH D.

F 77 AT OF)INTE . JNIEAIRS . BB OO L2 g | IO
Zarbo—LLEoELEDN, EE»PLOLEWMEENEZ L, WEN EH Lz, WE
D EFITHENERAZELS Z L 20T Z LT, FAEOME LY & EOALE &) A
WD X 2T 7wl (RIE)D) b b,

10:20 £ L — /LR OHR KA NI EH .

TLU— EOHRKIIRBER D205 2 LN TEHRER E TEAFICHE > TEH
S, FiER 1.8km Thoto. BEHTHE, RIEARELOKE L, HEEEICEL T
Guillaume K & ERZR D LT,

AARTITH#EE TR OKBE TOMAE T/ 1:0.5 THDHHMN, E L —/LEOKME T3
HES XD FEV (BT, 1:1.0) ZEExER L. 77 A TIEMARIESITIC X -
THRARY, EANICTORBEARIZCAEDETWDEDZ L THo T,

N EM T 28 T, RE LT EHRODRTAEN90° LV b RKEho72., L
WEHNEHMICB T 2#ERAZESTEOOEBETHY ., EOLDLVOAEIZT DT

— 272 —



Yial—varEBUVERLTHRHFLTND E N,

R TR TIX AR AN, FIRICMET Db OIX, frx a7 U— b3l

HEnTng., ZoXHREFIILEL, fELLLOTHS.

T OWEHESE, REINVRKEL 2D AREESE WG CIRE TIiIdHLE CTEAS

LTz,

flI%%éW X, 205 0EA (FITAKE) ZHWTWD A, Kl LEIIZHAK
CEDZRBEZZTIOT WD, ALY FETE-> Tz,

11:10 #1 0 LR s o 255

HREEEROBREZOBRIBETEIZ OMABRIREINL, 74 AR TEL—L
RICEHT 2F7ENTEDLLIICTLREIATV.

T UADWEERIT1IHEYTD 700 F2— v EETHY | Guillaume KIZ X 5 &

Mkt ns Z Lt Tholz.

11:20 BJ“@‘LJE‘:EA IZE 5.

BEARICIIFEE LHEOR MR ORGNE ST BERPEERRE S LT,

[S“ﬁiﬁin FKRDBED X )i H, KEFICITGEPOHINE BT R ondE R

iﬁiﬁﬁb“@ﬂf:.

Flo. BREOFMIZIZER TH 503, HEEAZHER L. HRKICHWITITIRE i

TROHBHY, 22D EWMAEENRE L, BEITERLZHFET LS Z & TEWHR

HEBZ O E L TWERN ERETENRZID LWETIE RN o770, BBl 2 5 4H L,

A _OHICEELR2WEFTICREKEEEE L TW5.

11:50 BELENORIRHAE TRV O D, 1EBE &I KT R O BUR K &2 A2 7z

N, BHRICEL OMAREHER L7, THEOKFCYROBRGRE., 77 v 2D

FHE FETEDLLIEHMIN TV,

12:25 A MO BORE A B AFITIC TR ECEBR SR LO LHENEE DANCHEA L -

AR EEZ R LIZAMBE»IL TV,

12:40 EL—AEBERBEAONPLETHJIIETH VB TRRZMAL, BEARAD
NERSBILEDO AN E THTBEIL, BRET5.

13:30 BBREFDICREZE. bR VANITHRIAR —BEn-, A7 4 FEHEL, b
VFIVNEMRE L. PRV RNICIE 50 ROEENEFEI N TR Y A ROHE T
T n 41 A OERE THWZ, BRICEBE LFERICER ST ZE R bR
HYLiE b ER L7,

14:20 FEEOREZ K 2, BLEEZR > TWE®RP T, T L — LRAREA O <Y
DT Z-ZADH ENTE .

16:00 P2 U7 RIZEZE. BIROAD BIZiX, #EELAEHEINL T, K
CITHENHERE L T 72, Guillaume RIZ LD & Vo P2 U T UETIXERR 294 7 H
W EAWBIEAELTEBY, ZORIC TR N LIEEMPA#EE LIRS &) 2
ETholz, ZOREBNI, WKL 4m IFEEWALEICHER T S22 ENTE 2.
16:10 BHAEDIZHAND 5 T EAE, FBRAERICEE Lz, AV v MEIX 5m
bV, ZOWEOEHITYKERMBERKHEDOREX SOBENTFTIIZEZELRNEHICT

— 273 —



HZEThDHEDHY%Z Guillaume K552 T 72, 723, HELRJEDICHERE L T 5
DREST, R 1M BEETH- -,

16:40 ZBAHELE 2 MR Lo, RIRO FiR~BEH L, WK LOoKE 2R L. iR
BETIEEST S PIRAER - TEBY, WIRICITESHRE L T, BRERETICH-
77EVIE TA—Y v @Y (AVENUE Paul MOUGIN) | 42 6Tz,
DI 2L, AT AVETOR/BEOET, SMEEKOY—EAZY T TT7 T AD
EIBIAR R Y NP

RTMAZEFER, 19FRFIIrE—IZEABL, E<DODVARNTI U THIREHEEES.

T 29 105148 (£) ~15 (A)
BEH (JIL/ —TIL->Sv )L RFd— )L EESFTRZETE)

10:30 A7 b —4EE. XTI =TT/ —TIEIZHEND.

T ) —TIVER11:121 FE— U I v« RX— LT 2 —BR 12144 .

Jay - R=ALT7a—FRENTREZFEES.

Vay - N—b7 a—BR14:00 >3 « L)L R —/ L7283 16:02 % .
XY e U L R — L 28 Ek 20005 Ak H 22 14:55 5

FRHR.

— 274 —









