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KEY POINTS

Compare the information provided by the LK

with the results of the numeric model .
Comparison between Delft3D

output and LK information

Examine the surface flow field and transport
processes with a Lagrangian model

Realization of Lagrangian model
for surface transport

Evaluate the contribution of LK
in a scientific approach
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WHY IS « LOCAL KNOWLEDGE» USEFUL ?
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Contributions of local knowledge to the physical
limnology of Lake Como, Italy

Sarah Laborde®*", Jérg Imberger®, and Sandy Toussaint®
*Center for Water Research; and "Anthropology and Sociology, University of Western Australia, 35 Stirling Highway, Crawley 6009, Australia

Edited by* E. Ronald Oxburgh, University of Cambridge, United Kingdom, and approved February 13, 2012 (received for review August 31, 2011)

UTILITY PROVED IN PAST STUDIES ‘

INFORMATION IS CONTINUQOS IN SPACE AND TIME ‘

NEW POINT OF VIEW: DISCOVERY OF UNKNOWN PHENOMENA |

INDEX OF TERRITORY TRASFORMATION
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WIND FIELD

ORA
M strong
weak / no wind

PELER ORA

x108 x108

PELER
M strong
weak / no wind

5.08 5.08 -

% ORA INTENSITY

5.075 5.075 -

% PELER INTENSITY-

5.07 5.07

y [m]
y [m]

5.065 -

T

5.065

o «The separation between the area where the Ora starts to blow
g | strongly, outlined by the border between Trentino and Veneto-
Lombardy, is very marked [...]

itself in the same point where the Ora begins to blow strongly.

s0s5| /N the part above the border the wind blowing northerly produces | -
only gusts, it seems that the wind starts higher and begins to lower | g

6.45
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CURRENT PATTERNS

“Corif” t b x10°
orii”: summer curren
4

developing until afternoon

| —= surface velocity

R

--P presumed counter-
clockwise currents

-—— predominant southward
current

o v presumed southward
current

\.
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CASE STUDIES

VESSEL CAPSIZING JOURNEY OF THE «VERONICA»

x108

x10°

WHEN : 6.8.2017, WHEN : NORTHERLY WIND
11.30-12.30 >10 m/s

WHERE : LIMONE-NAVENE- 507} WHERE : CASTELLETTO DI
MALCESINE BRENZONE

<

CASTELLETTO

<

LOCATED ON «ISOLA DEL
GARDA» 4-5 HOURS LATER

5.055 |-

5.05 -

LOCATED ON «ISOLA DEL \
GARDA» 2 DAYS LATER 5.045

5.04

5.035 [

1 1 | 1 1 1
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LAGRANGIAN MODEL

MATLAB

Giuliano Morini

1
a=—- (Fwater + Fm?r)

Mg
water — — Mg * kwater(ﬁp - ﬁf)
wind = —Ms * Kwind (ﬁp m ﬁw)
i . -
kwater = T 2m, Puwater * CD,water 3 Aimm'lup 5 ufl
3 - —
Kyina = ~ m,  Pair CD.air ; Aeme'IuP s qu
du
p _ _ - —
E = _kwar.er(up - ﬂf) o kwi“d(up o ﬂw)

INPUT

SIZE
IMMERSION RATIO

COEFFICIENT OF DRAG
LAYER

START POSITION
DEPARTURE TIME
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SENSITIVITY ANALYSIS
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High dependency on:
® Immersion ratio
@ Start position

Low dependency on:

@ Size of the boat
® Departure time
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RESULTS OF THE LAGRANGIAN MODEL: CASE |

x10°
Departure time: 6.8.2017, 15:00 :
5.08 | | — = surface velocity 5.08 |
. #*  posizione barca

Radius [m] 2 O  posizione Isola del Garda
Drag coefficient [-] 0.47 5.075 5.075
Immersion ratio [-] 0.6 507 507

5.065 5.065
Velocity [m/s] min max mean

— 5.06 — 5.06
Corrente 005 0.81  0.42 E E
= -

Vento 1.68 12.34 8.08 5.055 5.055
Barca 0.14 1.16 0.60

5.05 5.05
Distance: 27 km 5.045 5.045
Duration: 13 h .

5.04 ¢ 5.04

5.035 . 5.035

62 625 6.3 635 64 645 62 625 63 635 64 645
x [m] %10° x [m] %10°
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RESULTS OF THE LAGRANGIAN MODEL: CASE Il

Departure time: 6.8.2017, 17:30

Radius [m] 2
Drag coefficient [-] 0.47
Immersion ratio [-] 0.6
Velocity [m/s] min max
Corrente 0.26 0.65
Vento 9.41 14.92
Barca 0.49 1.23

Distance: 16 km

Duration: 4-5 h

Giuliano Morini
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CONCLUSIONS

VALIDATION OF SUPERFICIAL FLOW
(NORTH LAKE)

* IMPLEMENTATION OF A SIMPLE
LAGRANGIAN MODEL

COLLECTION OF NEW SUGGESTIONS
FOR FUTURE INVESTIGATIONS
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Torbole, 6.12.2017



