WA S S Perugia (Italy), November 9, 2017
RRE| ({5 persianin Water and environmental global challenges:
DoC| == International water infrastructure and security

ltaly-Florida collaboration on
Water Science, Culture and Security

Perugia, Italy

WA ‘ 0% P E X\ Universita rlu
RRE = r_i 2 per Stranieri
=%/ di Perugia
DOC FLORIDA
INTERNATIONAL
UNIVERSITY
November 9, 2017
Fernando Nardi
Universita per Stranieri di Perugia
WARRE DOC Fernando Nardi

http://warredoc.unistrapg.it
Universita per Stranieri di Perugia peiwarr unisirapg-!



WA S Perugia (Italy), November 9, 2017
RRE| [ )3 perSum Water and environmental global challenges:
DoC International water infrastructure and security

Outlines

* Research background and solutions

*  Rome flood risk management project

*  Floodplains (water geomorphic footprint) and human
dynamics/perception

WARREDOC Fernando Nardi
http://warredoc.unistrapg.it

Universita per Stranieri di Perugia



o Perugia (Italy), November 9, 2017
per Stanier Water and environmental global challenges:
R International water infrastructure and security

Shuttle-Radar
Topography Mission

WARRE DOC Fernando Nardi

http://warredoc.unistrapg.it
Universita per Stranieri di Perugia peiwarr unisirapg-!



WA T Perugia (Italy), November 9, 2017
RRE| (& er Stranieri Water and environmental global challenges:
DoC| == International water infrastructure and security

Observing urban
and natural features...
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High resolution DTM (0.5 x 0.5 m)
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Hydrologic modelling enforcing geomorphic principles
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Scaling laws for hydrogeomorphic applications
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Investigating a floodplain scaling relation using
a hydrogeomorphic delineation method

Fernando Nardi,l‘2 Enrique R. Vivt;m',3 and Salvatore Grimaldi**
Received 30 March 2005; revised 24 April 2006; accepted 26 May 2006; published 14 September 2006.

[1] Floodplains are critical landscape features that are highly distinguished from
neighboring uplands in terms of their hydrologic, geomorphologic, biogeochemical, and
ecological processes. Thus an essential step in floodplain studies is the determination of
the lateral floodplain extent and its variability within a basin. Recent advances in
topographic mapping and GIS-based analysis provide a means for developing automated
techniques to determine floodplain extent. In this study, we propose a hydrogeomorphic
floodplain delineation which links a simplified inundation algorithm with the river basin
properties. We utilize the method to investigate the physical controls on floodplain
formation, as captured by scaling relations between floodplain width and contributing
area. Our hypothesis is that an efficient delineation grounded in hydrogeomorphic theory can
| improve our understanding of floodplain geometry across a range of conditions. We test the
- - method for two distinct heds, a humid catct in Italy and an ephemeral basin in
™ New Mexico, and note the existence of power law scaling of the floodplain width after
averaging over stream orders. An analysis of the algorithm parameters is conducted to
_ identify possible limitations. Further systematic tests are needed to establish the generality of
the floodplain scaling and its control on floodplain processes.

Citation: Nardi, F., E. R. Vivoni, and S. Grimaldi (2006), [nvestigating a floodplain scaling relation using a hydrogeomorphic
delincation method, Water Resour: Res., 42, W09409, doi:10.1029/2005WR004155.
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Nardi et al. Water Resources Research, (2006)
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Po river basin (North Italy)
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How do the hydrogeomorphic floodplain behave as respect to
standard flood/mundatlon maps?

Scale 1: 500,000
WGS84 =-UTM33N

Nardi et al. Journal of Irrigation and Drainage, (2013)
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Tiber river basin
(Central Italy)

Area 17500 km?

Channel flow depths: up to 25 m
Stream network source : 500 km?
Floodplain area: 760 km? to 1455 km?
200 yrs flood maps: 436 km?
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Bhuyian, Md. N. M., Kalyanapu, A. J., and Nardi F. An Approach for Digital Elevation Models (DEM)
Correction by Improving Channel Conveyance, Journal of Hydrologic Engineering, (2014)
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Large to local scale hydraulic engineering
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