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METHODS | ECO-HYDROLOGICAL WATERSHED DYNAMICS

Minimalist eco-hydrological
conceptualization of watershed
functioning and dynamics

!

Climate-soil-vegetation
interactions at basin scale

4

Hydrological response
of catchments

Botter et al. WRR 2007, 2009
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--------------- L) CLIMATE .
y trapspiration g%, Rainfall-runoff
: : g transformation
NVEGETATION[ N
: AR precipitation
| evaporation
I N7
T o0 :j“' VLAY WA, . .
L[ R ONE L fast flows NSETRI\EIQII\RAK e Evapotranspiration
'f::' 3 S\ - ~ (Iinea.r funct.ion of soil moistu.rE)
SURFACE flow flows — | < Soil moisture dynamics
! . .
] “ ! iw ; ’ TH * Triggering of runoff
—Lredit: Gianluca Botter 1\ | (crossing of saturation threshold)

Botter et al. WRR 2007, 2009



U@ @ METHODS | ECO-HYDROLOGICAL APPROACH TO FLOOD HAZARD

L) CLIMATE

transpiration

VEGETATION YO
VA

precipitation

evaporation
= » L evDCaR l Basin’
@k O fast flows STREéll\RA | asin’s
o RBBR L) o NETWORK response time
edching -
L

L
: / runoff routing
|

iEgSU RFACE
' N\

_Credit: Gianluca Botter T‘

Linear reservoir <> Exponential random variable
Non-linear reservoir <>

Botter et al. WRR 2007, 2009
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@ Parameters measurable at catchment scale| Master equation for the probability

distribution of streamflow
S . (i.e., equation which describes the
PRECIPITATION S . . . .y
depth .~ EVAPOTRANSPIRATION evolution in time of the probability of

occurrence of streamflow values)
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Botter et al. WRR 2007, 2009
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@ Parameters measurable at catchment scale| Master equation for the probability

distribution of streamflow
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PHEV resembles the outputs
of hydrological models forced
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Basso et al., PHEV! The PHysically-based Extreme Value distribution of river flows, ERL 2021
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Basso et al., A physically based analytical model of flood frequency curves, GRL 2016

Basso et al., PHEV! The PHysically-based Extreme Value distribution of river flows, ERL 2021
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Basso et al., A physically based analytical model of flood frequency curves, GRL 2016

Basso et al., PHEV! The PHysically-based Extreme Value distribution of river flows, ERL 2021
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* Long synthetic streamflow series (1000 years)
 Calibration sample size: 10, 20 (in the figures), 30, 60 years

* Resampling without substitution: 1000 times

VANTAGE POINT #1 | REDUCED PREDICTION UNCERTAINTY
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Basso et al., PHEV! The Physically-based Extreme Value distribution of river flows, ERL 2021




U@ @ VANTAGE POINT #1 | REDUCED PREDICTION UNCERTAINTY

Estimates highly depend on the specific set of sampled flood events
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Basso et al., PHEV! The Physically-based Extreme Value distribution of river flows, ERL 2021



U@ @ VANTAGE POINT #2 | PREDICTION FROM SHORT DATA RECORDS

OBSERVATIONS; EXTRAPOLATIONS
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Basso et al., PHEV! The Physically-based Extreme Value distribution of river flows, ERL 2021



U@ @ VANTAGE POINT #2 | PREDICTION FROM SHORT DATA RECORDS

OBSERVATIONS; EXTRAPOLATIONS
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Basso et al., PHEV! The Physically-based Extreme Value distribution of river flows, ERL 2021



Ul/:-a @ RESULTS | CONTROLS OF FLOOD MAGNITUDE AND PROBABILITY

The ratio of mean basin response time and mean interarrival of runoff events
controls flood magnitude and probability
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Basso et al., A physically based analytical model of flood frequency curves, GRL 2016
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A physically based analytical model of flood
frequency curves,

Geophysical Research Letters, 2016.

PHEV! The PHysically-based Extreme Value
distribution of river flows,

Environmental Research Letters, 2021.

Want to know more?

Identifying discontinuities of flood frequency curves, ESSOAr, 2021.

Risky rivers: physioclimatic controls of basins' penchant for extreme floods,
IAHS Conference 2022 (next week in Montpellier, France).

Stay tuned or contact us! stefano.basso@ufz.de




