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Aree a pericolosità idraulica media P2 (D.Lgs. 49/2010) 



Aree a pericolosità da frana (PAI) e idraulica (D.Lgs. 49/2010) 
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mappa.italiasicura.gov.it/#/interventi / 
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Provincia di Bergamo 
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GIS strumento di indagine del territorio  

http://www.igisweb.it/difesa_suolo/ 
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Tutorial on using HEC-GeoRAS 10.1 
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2D Flooding using HEC-RAS (with and without levees) 

Visualization of HEC-RAS results in Google Earth  

Hydraulic modeling  

Flood inundation mapping 

Exporting HEC-RAS Output 

Getting Started 

Flooding in Unsteady Flow Conditions  



Getting Started 
Flood Inundation 
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Floodplain Delineation 
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Steady Flow Solution 



One-Dimensional Flow Computations 
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Flow Conveyance, K 

Ing. Filippo Gagliano 

4659 FT 

2035 FT 

Sites 

Project Area 



Ing. Filippo Gagliano 

4659 FT 

2035 FT 

Sites 

Project Area 

Reach Lengths 

(1) 

(2) 

Lob 
Rob 

Lch 

Floodplain 

Floodplain 

Left to Right looking downstream 



Energy Head Loss 
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Velocity Coefficient,  
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Solving Steady Flow Equations 

1. All conditions at (1) are 
known, Q is known 

2. Select h2  

3. compute Y2, V2, K2, Sf, 
he 

4. Using energy equation 
(A), compute h2  

5. Compare new h2 with 
the value assumed in 
Step 2, and repeat until 
convergence occurs 
 

 

h2 

(2) (1) 

h1 

Q is known throughout reach 

(A) 

Ing. Filippo Gagliano 



Flow Computations 

Reach 2 
Reach 3 

Reach 1 

• Start at the downstream end 

(for subcritical flow) 

• Treat each reach separately 

• Compute h upstream, one 

cross-section at a time 

• Use computed h values to 

delineate the floodplain 
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Floodplain Delineation 
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This will create a bounding 

polygon, which basically 

defines the analysis extent 

for inundation mapping, by 

connecting the endpoints 

of XS Cut Lines.  

After the analysis extent is defined, we are ready to map the inundation 

extent. Click on RAS Mapping/ Inundation Mapping/ Water Surface 

Generation. Select Biggest (profile with highest flow), and click OK. This will 

create a surface with water surface elevation for the selected profile. The TIN 

that is created in this step (t Biggest) will define a zone that will connect the 

outer points of the bounding polygon, which means the TIN will include area 

outside the possible inundation.  

Section 
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After the inundation map is created, you must check the inundation 

polygon for accuracy. You may want to superimpose your results with the 

aerial map, which is available in the Aerials folder in the working directory. 

It is very common to find errors in the terrain. If you detect these errors, 

you need to fix it in the HEC-RAS geometry file.  

Aerials Maps 



Integration Planning 

Identify where outputs from one 

model (HMS) become input to the 

second one (RAS) 

 Place hydrologic elements 

(subbasins, reaches, junctions) to 

capture flows at points of interest 

(confluences, structures) 

 Place hydraulic elements (cross-

sections) at points of interest 

 Identify/specify element naming 

conventions between the two models 

(persistent or transient names) 
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Precipitation Sources 

Identify sources of 

precipitation input into 

the hydrologic model 

and techniques for 

their incorporation into 

the dataset 

 Point (rain gage) 

 Polygon (Nexrad cells) 

 Surface (TIN/grid) 
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Develop GeoHMS model 

Follow all principles in 
development of a hydrologic 
model 

In addition, take into 
consideration integration planning 
aspects developed earlier 
 Placement of flow exchange points 

 Naming conventions 

Incorporate precipitation 
submodel 
 Develop Arc Hydro time series for 

the final subbasin delineation and 
export to DSS 
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Meteorological Component 

 Develop a custom 

“gage” for each 

subbasin or for each 

rainfall observation 

element with 

corresponding weights 

for subbasins. 

 Export the time series 

for the subbasin 

“gage” from Arc Hydro 

time series data 

structure into DSS 

Arc Hydro 

DSS 

Arc Hydro to DSS transfer 
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Finalize and Run HMS 

 Complete HMS 

model with any 

additional 

parameters 

including 

meteorological 

model and control 

specifications 

 Follow all 

principles in HMS 

model 

development 

(calibration, etc.) 
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Finalize and Run HMS (2) 

Do the final run 

and generate 

results (DSS) 

 
DSS View 

HMS View 
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Develop GeoRAS model (pre-processing) 

 Follow all principles in 
development of a hydraulic 
model for element placement 
(confluences, structures, …) 

 In addition, take into 
consideration integration 
planning aspects developed 
earlier 
 Naming conventions (add name 

of the HMS element to the cross-
section that will get the 
element’s flows) 

 Export to RAS 
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Finalize and Run RAS 

Complete RAS 

model with any 

additional 

parameters 

including initial 

and boundary 

conditions 

Follow all 

principles in 

RAS model 

development 

(calibration, 

etc.) Ing. Filippo Gagliano 



Finalize and Run RAS (2) 

 Do the final run 

and generate 

results (export 

to sdf file) 
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Process RAS results in GeoRAS 

 Construct the floodplain 

based on the results in 

the sdf 

 Review the results with 

respect to spatial 

integrity (extents of 

cross-sections, 

ineffective flow areas, 

disconnected flood 

areas, …) 

 Clean results 

 Revisit RAS 
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“Il tutto è maggiore della somma delle 

parti“, diceva Aristotele. 

 

 

 

0 + 0 = 0 
 

Conclusioni 
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“Il tutto è maggiore della somma delle 

parti“, diceva Aristotele. 

 

NON È SEMPRE VERO!!! 
 

 

 

00 + 00 = 2 
 

Conclusioni 
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