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Can one carry out flow velocity measurements and
estimate the discharge?
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Flood November 2005: Tiber River — Ponte San Giovanni
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Can one carry out flow velocity measurements and
estimate the discharge?

No Bridges — No Sensors

Need to epr0|t new technolgy for ground and satelllte observations
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Temperature
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A prototype of radar-drone system for measuring the surface flow
velocity at river sites and discharge estimation (SWARMNET Project - MIUR)

Us WSL

Recently, a growin the
use of Unmanned ) for
topographic applici and

considering their capability UVA may be of
a considerable interest for the

(s (x=0)

,,,,,,,,,,,,,,

hydrological monitoring and in particular
for streamflow measurements.
Specifically, UVA may give information in
terms of Us and WSL of priority to
estimate discharge by Entropy model.
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Two-dimensional velocity distribution
(Moramarco et al. 2004):
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Us: Surface flow velocity
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GROUND OBSERVATIONS

DRONE: Experimental Radar Sensor

Monte Molino Site - Tiber River
: .
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RIVER DISCHARGE FROM SATELLITE OBSERVATIONS

RADAR

ALTIMETER
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BENEFT USING A&TU_IM]ETRW PRODYUCT

B/rk/nshaw et al. (2010) used aI &y water levels on the Mekong River

(Southeastern A ed by
Moramarco & Si 1l. (2005),
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Remote Sens. 2013, 5. 4145-4162: do1:10.3390/1s5094145

Remote Sensing

River Discharge Estimation by Using Altimetry Data and
Simplified Flood Routing Modeling

Angelica Tarpanelli *, Silvia Barbetta, Luca Brocca and Tommaso Moramarco
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Flow Velocity by MODIS data

flood signal
dlr g \c/Iv/ TF >
w >

BENEFIT USING RADIOMIETER PRORDUCTS :
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BENEFIT USING RADIOMIETER PRORUCTS

Remote Sensing of Environment 136 (2013) 47-55
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An entropy-based method for determining the flow depth distribution
in natural channels

Entropic Model for Bathymetry
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Umax
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* valori campionati —eq. (9)




SWOT Project (UsGS - IRD(Fr) - IRPI — WS(Ca))
USGS Discharge Measurement Data
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METHQOD {70 (Channel Botom Vel S o aknown

Target: Estimate max flow depth, D

_ 3DnS 1 _ Upss
umax|oss - k n exp(—aDm) - @(M)
(Moramarco and Singh, JHE, 2010)

K

O(M )

a. parameter. yo=exp(-aDm): location v=0

Sf: hydraulic gradient .
Dm: Mean flow depth by Entropy law F(W,Z0) h(x) = %in [ﬂus(ﬂ + 1]

Parameter Estimation (a, Sf, W, Zo)
GA solver (Palisade Corporation, 2013)
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Ground Observations
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Range of parameters

1.2<Wini=7.5<15

w=2.1 (USGS) Pnuovo e Pontelagoscuro

0.001<Sfini=2x10-3<0.003 Pnuovo

0.0001<Sfini=2x104<0.0003  Pontelagoscuro

0.5<a(yo)ini=0.75<1

-5< Z0ini = Halt/2<Halt -1

Pnuovo e Pontelagoscuro

Pnuovo e Pontelagoscuro

Sensitivity to Initial Conditions
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Ponte Nuovo — Observed Surface Velocities
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Ponte Nuovo — Parabolic Surface Velocities
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Conclusions

« Discharge for high flood can be assessed by leveraging ground and
satellite observations in terms of stage and maximum surface velocity.

 The capability of Radiometers (MODIS, MERIS) to estimate mean flow
velocity can be efficiently employed together with Altimeter for
discharge assessment. These aspects may be of particular interest for
Sentinel 3 and SWOT missions for which significant improvements are
expected in terms of vertical accuracy and spatial and temporal
resolution.

« The analysis showed the potential of satellite data for estimation of
the discharge in river sites where only the survey of the cross section
is needed.

« The entropy model would allow to overcome the need of river cross
section topographical data as well. Analyses are on going in different
river sites in cooperation with USGS
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