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Idro-termodinamica delle onde di hydropeaking ed effetti sul benthos
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MODELLO IDRAULICO 1D
Zolezzi et al., 2009 WRR Toffolon et al., 2010 WRR

Apparato ecoidraulico sperimentale (torr. Fersina)

Bruno et al., 2011 River Res Appl Carolli et al., 2012 Ecohydrol.



Indicatori di alterazione del regime
termico e idrologico (scala sub-giornaliera)
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Intensita (HP1) e rapidita di
variazione (HP2) dell'hydropeaking
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Zolezzi et al., 2011 Ecohydrol.Carolli et al., 2015 Aq. Sci.; Vanzo et al., 2015 Hydrol. Proc.




Interazione fra hydropeaking e morfologia fluviale

=>» Mitigazione degli effetti della produzione idroelettrica e riqualificazione fluviale: quale

compromesso fra misure morfologiche e idrologiche? o . .
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Quantificazione della disponibilita di habitat fluviale

=>» Possibilita di quantificare gli effetti di derivazioni idriche sulla qualita ecologica

Esempi di meso-habitat Variazione dell’habitat
disponibile con la portata

Curva Habitat — Portata

-

Indici di Integrita di Habitat
(Vezza et al., 2014)
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Limiti su corsi d’acqua di
grandi dimensioni

Quantificazion dell’habitat disponibile tramite:
Modellazione idraulica remote sensing

bed variation (m)
1.80




Quantificazione dei servizi ecosistemici fluviali

=>» Usi molteplici del corso d’acqua: quantificazione delle reciproche interazioni

Servizi produttivi
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Hydro- and thermopeaking: are
there selective effects on
different species?”

Ecohydraulic
field experiments on the
"FERSINA FLUMES”

B e val
http://www.youtube.com/watch?v=1W-LaPhBWIE




Experimental results

Carolli et al., 2010, RRA.

HP-sensitive: no morphological / physiological / behavioral adaptations
THP-sensitive: direct phyisiological or indirect temperature effect
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Quantification of eco-hydraulic effects

macroinvertebrate drift fish stranding

egg and embryo mortality

riparian vegetation
habitat suitability

fish egg incubation hyporheic exchanges

ice dynamics

discharge
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Toffolon et al. (2010) . .
i 4 investgne.
How to quantify the eco-hydraulic effects of
characterize the interaction between HP and river
morphology?

How to identify and classify
thermopeaking alterations?

D
a Can we model and support

mitigation strategies for

How to efficiently model surface water thermal specific ecological effects?
transport over complex topographies?

Toffolon M. et al. (2010). Thermal wave dynamics in rivers affected by hydropeaking. Water Resources Research, 46(8), 1-18



2

obal and local dewatering rates

Liml ctumincdimen wmicl £omw Alasssmdnwimen wmbne s LN /L
nign stranaing risK joir aewdatering rates > oucim/n o
Halleraker et al. (2003) Global statistics
60 T T T T T T T ‘ ‘ T
: : : : : : 160f - eopeerd i : ;
Slte 3 -9 E H i i H
o .
flow direction C>U ® 100 :
— 8 o0 BOp- - Iy ; :
5 c N :
o - d g .5 BOF- i~ B S PP
3 "(,-U' aok- b
9] 2 .
e ol b
total wetted area variation of 52% (22971m?) 2 3
of : .
1] 0!5 ; 1‘5 é 2!5 é 35
time [h]

Scenario 0
maximum dewatering rate

[cm/h] 100%
| QR 90%

60-120 \ ' a0
- 30-60 ) ’ maximum

10-30 & 4 70% dewatering rate

) f [em/h] cr .
B - 60% =120 IS8 best tradeoff with
_ . 60-120 .
—— i . 50% 3060 river morphology
B — _— . L . LAy 40% 10_30
m0-10
30%

Scenario 6 20%
10% differences among

0% dewatering scenarios

flow direction

50 100m

Halleraker J. H. et al. (2003). Factors influencing stranding of wild juvenile brown trout (Salmo trutta) during rapid and frequent flow decreases in an
artificial stream. River Research and Applications.



The proposed indicators: HP1, HP2

Measure of intensity of hydropeaking

HP1. = daily maximum variation of Q

Measure of rate of variation (extreme
daily ramping and dewatering rates)

90t percentile as a measure of daily
variations (range of variations) to
exclude extreme values

Qmax,i Qmin,i

mean,i

HP1 = median(HP1.)

HP1. = i €[1,365];

_ A(?k _ Qk_Qk—l P .
(HP2,), _(Atk 1 2. j_,ue[1,365],

HP2, = p90i(HP2k)i :
HP2 = median(HP2,)

k = sampling step

Further develop those proposed by Meile et al (2011)* to quantify pressure

* Meile, T, Boillat, J.-L., Schleiss, a. J., &. (2011). Hydropeaking indicators for characterization of the Upper-Rhone River in Switzerland. Aquatic Sciences,

73(1), 171-182



