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DTMs and EO data

2001-2003
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Observing urban
and natural features…

Terrain analysis



WARREDOC
Università per Stranieri di Perugia

Perugia (Italy), November 9, 2017

Water and environmental global challenges:

International water infrastructure and security

Fernando Nardi

http://warredoc.unistrapg.it

…and processes



WARREDOC
Università per Stranieri di Perugia

Perugia (Italy), November 9, 2017

Water and environmental global challenges:

International water infrastructure and security

Fernando Nardi

http://warredoc.unistrapg.it

Spatially Variable
Velocity

(channel/hillslope)

c

c

h

h
i

V

jL

V

iL
T

)()(


Hydrologic modelling enforcing geomorphic principles
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Hydrologic modelling enforcing geomorphic principles
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Scaling laws for hydrogeomorphic applications

hydrogeomorphic watershed 
analysis
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Floodplain modelling and mapping

Nardi et al. Water Resources Research, (2006)



WARREDOC
Università per Stranieri di Perugia

Perugia (Italy), November 9, 2017

Water and environmental global challenges:

International water infrastructure and security

Fernando Nardi

http://warredoc.unistrapg.it

Po river basin (North Italy)

Area 75,000 km2

Channel flow depths: up to 44 m

Stream network source contrib. area: 500 km2

Floodplain area: 5178 km2 to 14976 km2
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Po river basin (North Italy)

500 yrs Flood/Inundation maps -> 10,300 km2

Lake areas: 1000 km2

Floodplain area: 5178 km2 to 14976 km2
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How do the hydrogeomorphic floodplain behave as respect to
standard flood/inundation maps?

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

Area 17500 km2

Channel flow depths: up to 25 m
Stream network source : 500 km2

Floodplain area: 760 km2 to 1455 km2

200 yrs flood maps: 436 km2
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HYDROGEOMORPHIC FLOODPLAIN

Hydrologic-Hydraulic flood maps

Tiber river basin (Central Italy)
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Applications:
Water res. Management
DSS for water risk
Large scale Culvert conveyance analysis
Hydrologic analysis for mini-hydro potential production
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2D hydraulic routing 
and flood hazard/risk mapping
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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)

GIS for topographic surveying and 
digital mapping of fluvial corridors
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Floodplain vs flood map
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Floodplain vs flood map
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R.IV) Flood hazard and urban planning/resiliency 

Floodplain modelling2D inundation model

Large scale hydro-geomorphic 
modelling for remediation strategy

Nardi et al. Journal of Flood Risk Management (2015)
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Man-made impact on flood hydrology/hydraulics

City of Rome: Tributary network of 
220 km with an average culvert 
inter-distance of 300-400m

1000 km2 of ungauged basins in 
highly urbanized area

Nardi et al., Journal of Flood Risk Management (2015)

Hydrologic change 
Runoff ratio/CN and Unit discharge
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Large to local scale hydraulic engineering
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Large to local scale hydraulic engineering
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Large to local scale hydraulic engineering
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Large to local scale hydraulic engineering
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Mekong River floodplain (Thailand / Laos)

Wabash watershed, USA

Upper Mississippi

Geomorphic footprint of floods under
historical or varying climatic and
hydrologic conditions

Floodplain 
mapping

Zambezi river basin
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Thanks for your attention

http://warredoc.unistrapg.it
http://www.wasup-lab.org /

fernando.nardi@unistrapg.it
@fnardi


