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Motivation and Main Questions

Which processes control the ventilation of the
deep Lake Garda”?

What modes of internal variability exist in
Lake Garda”

How resilient is Lake Garda to climate
change”




Activities since 02/2017

“ITelation

ote sensing
Maps of
LSWT (Lake Surface Water Temperature)
- Chl-a
- TSM (Total Suspended Material)

covering the period 2002-today

nput
(diff pro file)

aiwr2water 1D
-LSWT
- stratification

- (deep) mixing processes

Field work
MicroCTD (temperature,

chlorophyll, conductivity,
bulence)

Secchi depth

Deep buoy (temperature,
currentmeter)

pectroradiometer (77)

Drifters 5
Meteorological data (APPA buoy
and/or boat duning field work)

validation
large-scale circulations)

Delft3D

- Hydrodynamics
- Water quality

- Ecology (77)

Sralidation
(deep mixing/convection)

validation
(deep mixing)




® 10-Mar-2017
® 21-Apr-2017
© 07-Aug-2017

Northing [m]

— o0 MicroCTD profiles

(upper 100m)

100 m isolines

Depth [m]
Elevation [m a.s.l.]

6.2 6.3 6.4 6.5

castrg m - full seasonal cycle
- full diurnal cycle



Thermistor String
full seasonal cycle

(May 2017- May2018)
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Main results MicroCTD
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Talk Sebastiano
Piccolroaz!



Simulations: Delft 3D

spatial resolution:
low: 64 x 224 x 100 (~200m)
high: 128 x 448 x 100 (~100 m)
ultra-high: 1280 x 4480 (~ 10 m)

forcing: WRF (2004-2014)
(with Lorenzo Giovanini & Dino
Zardi)

- Event based (PhD thesis Marina Amadori, 2016)

- Long term



Performance: Delft 3D
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rotation on E-W
temperature gradient

heory:
New Ekman type
lution

Talk Marina Amadori !

Depth [m]

Northing [m]

45° Latitude

0 0.5 1 1.5 2 1 1.5 2
Distance along transect [km]

Distance along transect [km]

x108

6.3 6.35 6.4 6.45 6.3 6.35 6.4 6.45
Easting [m] x10° Easting [m] x10°




éosfs%Long Term Simulations (2004-2014):
=S (low-res Delft3D)

2006 2008 2010 2012
Time

forcing (WRF): Atmospheric temperature
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LSWT model-data comparison DOWN
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Lake surface water temperatures of European Alpine
lakes (1989-2013) based on the Advanced Very High Earth Syst. Sci. Data, 7, 117, 2015
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Model validation: APPA
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sient development 1/6/2004 - 1/6/2008

+«10° LSWT 01-06-2004 «10° LBWT 01-06-2004




Vertical temperature difference
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Patterns of Deep Mixing Events

January - March

‘TS = TB‘ < € # events/90 days € — 0005

Further analysis is underway ...



Summary & Conclusions

A substantial observational effort has provided data
of vertical mixing and Chl-a at a zonal section

ear the APPA point (diurnal cycle and seasonal cycle)

over the period March 2017 - May 2018

elft3D is quite capable of simulating broad scale
aspects of Lake Garda dynamics, including deep
mixing events

This dynamics is substantially affected by planetary rotation
through secondary (Ekman) flows



