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OUTLINES 

1. Background 

2. GIS algorithm 

A. Hydrobase 

B. Sub Basins 

C. WFIUH-SB 

Å Basin 

Å Width Function  

Å WFIUH (VAPI, SCS-CN, VAPI, Weghited Width function, 
 Convolution) 

3. Sample applications and calibration 

4. Performances and comparison vs standard models 

5. Discussion 
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FLOOD RISK ASSESSMENT  

Synthetic rainfall: Design hyetograph 

Rainfall-runoff: Design hydrograph 

Flood routing and hazard mapping 

Flood zoning: risk mapping 

PROPOSED WORK 

An Arc-GIS parsimonious model using largely available input data 
(DEM, landuse) to estimate the design hydrologic forcing scenario for  
unguaged basins 
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TOOL 1: HYDROBASE 

DEM 
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FLOW DIRECTION 

sinks 

pit  filling 

Treshold area 

FLOW ACCUMULATION 

STREAM NETWORK 
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TOOL 2: SUBBASINS (TORRENTE ASSINO) 
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TOOL 3: WFIUH-SB: MODULES 
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1 BASIN 

      Morphometric 

parameters 

 

2 WIDTH FUNCTION 

 Flow Length Flow Time 

       Width Function 

 

3 WFIUH 
  Rainfall hyetograph  

  (from historic event  

or VAPI method) 

Hydrograph 
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TOOL 3: WFIUH-SB, MODULE 1: BASIN (ASSINO) 
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Area [km2] 

Perimeter [km] 

H max [m.s.l.m] 

H min [m.s.l.m] 

H mean [m.s.l.m] 

ɲH [m] 

Drainage density 
[km/km2] 

Basin mean slope [%] 

Mean channel length [km] 

Mean channel slope [km] 
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TOOL 3: WFIUH-SB, MODULE 2: WIDTH FUNCTION 
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Ô FLOW LENGTH 

Ô FLOW TIME 

 

 

Ô WIDTH FUNCTION 

tc (WF)= f(Vchannel, Vhillslope) 

Vchannel = f(slope) 

Vhillslope = f(slope, CN) 

tc (WF) tc (Giandotti - Kirpich) 

tc (G-K)=f(Ab,Hm,Lq) 

Times of concentration 
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TOOL 3: WFIUH-SB, MODULE 3: WFIUH - VAPI 
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VAPI (Valutazione Piene in Italia) method:  
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T =Return time 

ct =Duration of the event 

my =Mean height 

=Climatic Omogeneous Zone 

Rainfall intensity: 
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TOOL 3: WFIUH-SB, MODULE 3: WFIUH - Rainfall 
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Subbasin/Vapi-zone 
Hyetograph 

(Rainfall Duration= tc) 

Design time constant 
hyetograph 


