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I 

 

Abstract of thesis 

Effect of Storm Kinematics on Runoff Hydrograph in Arid Regions Using a 

2-D Model 

The right estimation of catchment peak flow due to a specific storm is very 

important. Based on the estimated peak flow, drainage and flood protection systems are 

proposed and designed. Meteorological data such as storm characteristics and storm 

return period are main factors that affect runoff hydrograph and peak flow discharging 

from a catchment. 

 

The main objective of this research is to study the effect of storm kinematics i.e. storm 

speed and direction on the modelled runoff hydrograph using a 2D model. The 

computations have been carried out using InfoWorks Integrated Catchment Modeling 

(ICM) software.  

The runoff hydrograph of the study catchment is estimated under different scenarios 

such as: 

• The catchment is subjected to a commonly used stationary rainfall Storm 

(Without spatial Distribution). 

• The catchment is subjected to a moving rainfall storm  

o In the direction of flow (downstream) 

o Opposite to the direction of flow with the same speed (upstream) 

o In the direction of flow with higher speed (change in speed) 

• The catchment is subjected to a stationary rainfall storm (with spatial distribution) 

in order to evaluate the effect of simulating rainstorm spatial distribution 

separately. 

Storm characteristics (such as rainfall total depth) are kept the same for all scenarios. 

As-Sulai catchment, located in Riyadh, Kingdom of Saudi Arabia KSA, is used as a 

case study.  
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IX 

 

List of Symbols 

 

The following symbols are used in this thesis. Usually each symbol has one meaning, 

but if there is more than one meaning for any symbol, then the meaning will be given in 

the context in which this symbol is used. Other symbols not listed here are defined in 

the main text. 

 

AI : Aridity Index 

CN : Curve Number 

DBZ : Decibel relative to Z 

ETP : Evapotranspiration 

g : Acceleration due to gravity 

h : Water depth 

P : Rainfall Depth 

Q : Accumulated depth of runoff  

q : Source flow or sink per unit area 

S : Potential maximum soil storage depth 

S0x : Bed slope variations in x direction 

S0y : Bed slope variations in y direction 

Sfx : Friction slope due to boundary turbulent shear stress in 

the x-direction 

Sfy : Friction slope due to boundary turbulent shear stress in 

the y-direction 

t : Time 

tc : Time of concentration 

u & v : Depth average velocities in x- & y- directions 

respectively 

x & y : Two space dimensions 

  


