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 Module (3rd February, 2015) 

NATURAL HAZARDS IN MOUNTAIN AREAS 

FLOOD ANALYSIS EXERCISES 

 

1. Measuring and estimating discharge 

We will analyse a reach of the Aare River close to Bern (Switzerland). The reach is 30 m long and 

approx.10 m wide; and the slope is 0.02. 

 

 

 

 

 

 

 

A = y(b + B)/2 

 

 

QUESTIONS: 

1. Estimate the cross-sectional area of the channel (assuming a trapezoidal shaped channel), 

knowing that it is 1.5 m high and the width is 11 m and 10 m up and down respectively.  

2. We place a float upstream and we measure the time it needs to travel 20 m. Calculate the 

discharge using the cross-sectional area above: (a) if the float takes 30 seconds; (b) and 10 

seconds. 

3. If the river bed channel is formed by gravel (Manning roughness ranging from 0.03 to 0.05), 

calculate the discharge for a wetted perimeter of 11.6 m. 
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2. Learning 1D-models (Hec-Ras) 

We will analyse a flood-prone reach of Aare River crossing Bern.  

These are the main characteristics of the studied reach and the profile: 

 

Reach length: 50 m 

Elevation ranges from 540.4 to 540 m a.s.l. 

Reach slope: 0.008 m·m-1 

Main channel width: 12 m 

River bed: gravel 

Flood plains: light brush and trees 

 

 

 

 

 

 

 

 

 

 

 

 

QUESTIONS: 

1. What is the water elevation for a discharge of 20 m3·s-1? 

2. What is the bankfull discharge? 

3. What is the minimum discharge value that would affect the house? 

4. What is the minimum discharge value that would affect the second floor of the house, if this is 

3 meters high? 

 

 

 

 



Indo-Swiss Capacity Building Programme on Himalayan Glaciology Programme Agenda, Level II 

 

 

 

 

 

 

 

Q = VAContinuity Equation (Manning): 


