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ȺɡɢŬɟɘůŰɑŮɠ 

ɀŮ Űɞ Űɏɚɞɠ ŬɡŰɐɠ Űɖɠ ŮɟɔŬůɑŬɠ, əɚŮɑɜŮɘ ɞ əɨəɚɞɠ Űɤɜ ɛŮŰŬˊŰɡɢɘŬəɩɜ ɛɞɡ ůˊɞɡŭɩɜ ůŰɞ 

Ⱥ.ɀ.Ʉ.. ȱŰŬɜ ɛɘŬ ˊɞɚɨ ɧɛɞɟűɖ ŮɛˊŮɘɟɑŬ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɞˊɞɑŬɠ ŮɘůɏˊɟŬɝŬ ˊɞɚɚɎ 

ɗŮŰɘəɎ ůŰɞɘɢŮɑŬ əŬɘ ůɑɔɞɡɟŬ ŬˊɞŰŮɚŮɑ ɔɘŬ ŮɛɏɜŬ ůŰŬɗɛɧ ůŰɖ ɛɏɢɟɘ ŰɩɟŬ ˊɞɟŮɑŬ ɛɞɡ.  

ȼ ɛŮŰŬˊŰɡɢɘŬəɐ ŮɟɔŬůɑŬ ɛɞɡ ˊɟɞůɏűŮɟŮ ˊɞɘəɑɚŮɠ ŮɛˊŮɘɟɑŮɠ ɧɚŮɠ Űɞɡɠ ɗŮŰɘəɏɠ. ŪŬ ɐɗŮɚŬ ɔɘŬ 

Űɞ ɚɧɔɞ ŬɡŰɧ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɜ Ⱥˊɑəɞɡɟɞ ȾŬɗɖɔɖŰɐ ə. Ɂɑəɞ ɀŬɛɎůɖ ˊɞɡ ŬˊɞŭɏɢŰɖəŮ əŬɘ 

ŮɑɢŮ Űɖɜ ŮˊɑɓɚŮɣɖ Űɞɡ ɗɏɛŬŰɞɠ Űɖɠ ŮɟɔŬůɑŬɠ ɛɞɡ ɔɘŬ ŭŮɨŰŮɟɖ űɞɟɎ. ȼ ůɡɜŮɟɔŬůɑŬ ɛŬɠ ɐŰŬɜ 

ɘŭɘŬɑŰŮɟŬ ůɖɛŬɜŰɘəɐ ɔɘŬ ŮɛɏɜŬ əŬɘ Űɞɜ ŮɡɢŬɟɘůŰɩ ɔɘŬ ɧůŬ ɏɢɤ ŮɘůˊɟɎɝŮɘ Ŭˊɧ ŬɡŰɧɜ, ɧůŬ 

ɢɟɧɜɘŬ ɐŰŬɜ əŬɗɖɔɖŰɐɠ ɛɞɡ. 

ŪŬ ɐɗŮɚŬ Ůˊɑůɖɠ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɜ Ɉˊɞɣɐűɘɞ ȹɘŭɎəŰɞɟŬ ɄŬɜŬɔɘɩŰɖ ȹɖɛɖŰɟɘɎŭɖ, ɞ 

ɞˊɞɑɞɠ ɛŮ əŬɗɞŭɐɔɖůŮ əŬɘ ɛŮ ɓɞɐɗɖůŮ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ ɜŬ ɞɚɞəɚɖɟɩůɤ Űɖɜ ŮɟɔŬůɑŬ 

ˊŬɟɏɢɞɜŰɎɠ ɛɞɡ Űɘɠ ůɡɛɓɞɡɚɏɠ əŬɘ Űɘɠ ɔɜɩůŮɘɠ Űɞɡ ɧˊɞŰŮ ŰŬ ŮɑɢŬ ŬɜɎɔəɖ. 

ȾŬɗɞɟɘůŰɘəɐɠ ůɖɛŬůɑŬɠ ɐŰŬɜ ɖ ɡˊɞůŰɐɟɘɝɖ Űɞɡ ə. ȼɚɑŬ ɀɞɡůɞɨɚɖ, ŰŮɢɜɘəɞɨ ůɡɛɓɞɨɚɞɡ Űɞɡ 

DHI ůŰɖɜ ȺɚɚɎŭŬ. ȼ ɓɞɐɗŮɘŬ Űɞɡ əŬɘ ɖ ŭɘŬɗŮůɘɛɧŰɖŰɎ Űɞɡ əŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ 

ŭɘŮəˊŮɟŬɑɤůɖɠ Űɖɠ ŮɟɔŬůɑŬɠ, ɜŬ ŮˊɘɚɨůŮɘ əŬɘ ɜŬ ůɡɕɖŰɐůɞɡɛŮ Űɘɠ ɧˊɞɘŮɠ ŬˊɞɟɑŮɠ ŮɑɢŬ ɛŮ Űɞ 

ˊŬəɏŰɞ ɚɞɔɘůɛɘəɞɨ MIKE FLOOD ɐŰŬɜ ˊŬɟŬˊɎɜɤ Ŭˊɧ ůɖɛŬɜŰɘəɐ ɔɘŬ ŮɛɏɜŬ əŬɘ ɔɘŬ Űɞ ɚɧɔɞ 

ŬɡŰɧ ɗŬ ɐɗŮɚŬ ɜŬ Űɞɜ ŮɡɢŬɟɘůŰɐůɤ ɘŭɘŬɘŰɏɟɤɠ. 

Ⱥˊɘˊɚɏɞɜ, ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞ ȹɘˊɚ. ȷɔɟɞɜɧɛɞ & ɇɞˊɞɔɟɎűɞ ɀɖɢŬɜɘəɧ, ŪɎɜɞ 

Ƀɘəɞɜɧɛɞɡ ɞ ɞˊɞɑɞɠ ɐŰŬɜ ůŮ ˊɞɚɨ ɛŮɔɎɚɞ ɓŬɗɛɧ ˊɟɧɗɡɛɞɠ ɜŬ ɛɞɡ ˊŬɟɏɢŮɘ Űɖ ŭɞɡɚŮɘɎ Űɞɡ 

əŬɘ ɜŬ ɛɞɡ ŮɝɖɔɐůŮɘ Űɖ ŭɞɛɐ Űɖɠ ŮɟɔŬůɑŬɠ Űɞɡ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ əŬŰɏůŰɖ ŭɡɜŬŰɧ ɔɘŬ ŮɛɏɜŬ 

ɜŬ əŬŰŬɜɞɐůɤ Űɖɜ ŬɜɎɚɡůɐ Űɞɡ əŬɘ ɜŬ Űɖ ŭɘŮɡɟɨɜɤ əŬɘ ɔɘ ŬɡŰɧ Űɞɜ ŮɡɢŬɟɘůŰɩ ɗŮɟɛɎ.  

ȼ ˊŬɟɞɡůɑŬ Űɤɜ űɑɚɤɜ ɛɞɡ ɞɘ ɞˊɞɑɞɘ ɐŰŬɜ ŭɑˊɚŬ ɛɞɡ ɧɚɞ ŬɡŰɧ Űɞ ŭɘɎůŰɖɛŬ ˊɟɞůűɏɟɞɜŰɎɠ 

ɛɞɡ ŬűŮɜɧɠ ɧɛɞɟűŮɠ ůŰɘɔɛɏɠ əŬɘ ŬəɞɨɔɞɜŰŬɠ ŬűŮŰɏɟɞɡ Űɞɡɠ ɧˊɞɘɞɡɠ ˊɟɞɓɚɖɛŬŰɘůɛɞɨɠ ɛɞɡ, 

ŮɑɜŬɘ ůŮ ɧɚŮɠ Űɘɠ ůŰɘɔɛɏɠ Űɖɠ ɕɤɐɠ ɛɞɡ ɘŭɘŬɑŰŮɟŬ ůɖɛŬɜŰɘəɐ ɔɘŬ ŮɛɏɜŬ. ɇɞɡɠ ŮɡɢŬɟɘůŰɩ ˊɞɡ 

ŮɑɜŬɘ ɛŬɕɑ ɛɞɡ. ȽŭɘŬɑŰŮɟŬ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞ ɆŰŬɛɎŰɖ əŬɘ Űɞ ũɘɎɜɜɖ ɞɘ ɞˊɞɑɞɘ ŮəŰɧɠ 

Ŭˊɧ ˊɎɟŬ ˊɞɚɚɏɠ ɩɟŮɠ ůɡɕɐŰɖůɖɠ ɛɞɡ ɏɢɞɡɜ ŭɩůŮɘ ˊɞɚɚɏɠ űɞɟɏɠ Űɖɜ Ŭűɞɟɛɐ ɔɘŬ ɜŬ ůəŮűŰɩ 

ŭɘŬűɞɟŮŰɘəɎ. 

ɇɏɚɞɠ, ŮɡɢŬɟɘůŰɩ Űɖɜ ɞɘəɞɔɏɜŮɘŬ ɛɞɡ, ɔɘŬ Űɖ ůŰɐɟɘɝɐ Űɞɡɠ ɧɚŬ ŬɡŰɎ ŰŬ ɢɟɧɜɘŬ Űɤɜ ůˊɞɡŭɩɜ 

ɛɞɡ əŬɘ ɔɘŬ ŰŬ ɧůŬ ŮűɧŭɘŬ ɛɞɡ ɏɢɞɡɜ ŭɩůŮɘ əŬɘ ůɡɜŮɢɑɕɞɡɜ ɜŬ ɛɞɡ ŭɑɜɞɡɜ əŬɗɖɛŮɟɘɜɎ. ɇɞɡɠ 

ŮɡɢŬɟɘůŰɩ ˊɞɡ ŮɑɜŬɘ ŮəŮɑ. 
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ɄŮɟɑɚɖɣɖ 

ɀŮ Ŭűɞɟɛɐ Űɞ ˊɚŬɑůɘɞ ŮűŬɟɛɞɔɐɠ Űɖɠ ɃŭɖɔɑŬɠ 2007/60/ȺȾ ɡɧ́ Űɞ ɞˊɞɑɞ ɗŬ ˊɟɏˊŮɘ ɜŬ 

ɚɖűɗɞɨɜ ɛɏŰɟŬ ɔɘŬ Űɖɜ ˊɟɧɚɖɣɖ, ŬɜŰɘɛŮŰɩˊɘůɖ əŬɘ Űɞɜ ˊŮɟɘɞɟɘůɛɧ Űɤɜ ˊɚɖɛɛɡɟɩɜ, 

ŮɝŮŰɎɕŮŰŬɘ ɖ ɚŮɘŰɞɡɟɔɑŬ Űɟɘɩɜ ɡŭɟŬɡɚɘəɩɜ ɛɞɜŰɏɚɤɜ ɛɏůɤ Űɖɠ ŭɘŮɟŮɨɜɖůɖɠ Űɖɠ Ůɝɏɚɘɝɖɠ Űɖɠ 

ˊɚɖɛɛɡɟɘəɐɠ əŬŰɎəɚɡůɖɠ. 

ɆɡɔəŮəɟɘɛɏɜŬ, ɛŮɚŮŰɎŰŬɘ ɖ Ůɝɏɚɘɝɖ Űɖɠ əŬŰɎəɚɡůɖɠ əŬɘ ɞɘ ɛŮŰŬɓɞɚɏɠ ůŮ ŮˊɘɚŮɔɛɏɜŬ 

ɡŭɟŬɡɚɘəɎ ɛŮɔɏɗɖ ɧˊɤɠ ŮɑɜŬɘ Űɞ ɓɎɗɞɠ ɜŮɟɞɨ ůŰɖɜ ɏɝɞŭɞ Űɞɡ ŰɛɐɛŬŰɞɠ Űɞɡ ˊɞŰŬɛɞɨ 

ɄɖɜŮɘɞɨ, Űɞ ɞˊɞɑɞ ˊɟɞůɞɛɞɘɩɜŮŰŬɘ. ȺəŰɧɠ Ŭˊɧ Űɖ ɛŮɚɏŰɖ ɛŮ ŰŬ ɛɞɜŰɏɚŬ HEC-RAS əŬɘ 

LISFLOOD-FP ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ŮəŰŮɜɐɠ ɛŮɚɏŰɖ ɛŮ Űɞ ˊŬəɏŰɞ ɚɞɔɘůɛɘəɞɨ MIKE FLOOD 

Űɞɡ DHI. ȼ ɛŮɚɏŰɖ ɔɑɜŮŰŬɘ Űɧůɞ ůŮ ůɡɜɗɐəŮɠ ůŰŬɗŮɟɐɠ Ůɘůɟɞɐɠ ɧůɞ əŬɘ ůŮ ůɡɜɗɐəŮɠ ɢɟɞɜɘəɎ 

ɛŮŰŬɓŬɚɚɧɛŮɜɖɠ Ůɘůɟɞɐɠ. 

ɇɏɚɞɠ, ɔɘŬ Űɖɜ ˊŮɟŬɘŰɏɟɤ ŭɘŮɟŮɨɜɖůɖ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɤɜ ɛɞɜŰɏɚɤɜ əŬɘ ŮɘŭɘəɎ Űɞɡ MIKE 

FLOOD ůɡɔəɟɘŰɘəɎ ɛŮ ŰŬ ɎɚɚŬ ŭɨɞ ˊŬəɏŰŬ ɚɞɔɘůɛɘəɞɨ, ɔɑɜŮŰŬɘ ɖ ŮűŬɟɛɞɔɐ Űɞɡ ɛɞɜŰɏɚɞɡ ůŮ 

ŮˊɘɚŮɔɛɏɜŮɠ ˊɟɧŰɡˊŮɠ ŰɞˊɞɔɟŬűɑŮɠ.  

ȺɝɎɔɞɜŰŬɘ ůɖɛŬɜŰɘəɎ ůɡɛˊŮɟɎůɛŬŰŬ ɔɘŬ Űɖ ůɡɛˊŮɟɘűɞɟɎ Űɤɜ ɛɞɜŰɏɚɤɜ ŰŬ ɞˊɞɑŬ ůŮ 

ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ ŬɜɎɚɡůɖ Űɞɡ ȷ. Ƀɘəɞɜɧɛɞɡ, ɖ ɞˊɞɑŬ ˊɟɞɖɔɐɗɖəŮ əŬɘ ɖ ɞˊɞɑŬ ŮˊŮəŰɎɗɖəŮ 

əŬɘ ůŮ ɎɚɚŬ ˊŮŭɑŬ, ŬˊɞŰŮɚɞɨɜ ůɖɛŬɜŰɘəɎ ŮɟɔŬɚŮɑŬ ɔɘŬ Űɖ ɚɐɣɖ Űɤɜ ŬɜŰɑůŰɞɘɢɤɜ ŬˊɞűɎůŮɤɜ.  
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Extended Abstract 

 

1. Introduction  

The 2007/60/EC Directive implementation by European Member States requires flood hazard 

and flood risk maps for low, medium (likely return period Ó100 years) and high flood 

probability. In this context, hydraulic models can be used to simulate flood events and map 

the resulting flooded areas. The resolution and accuracy of the results obtained by the 

hydraulic models constitute the most important tools for risk assessment and taking the 

corresponding decisions. 

Particularly in this study, the efficiency of three hydraulic models is initially investigated to 

simulate a specific flood event of a region where observed topographic gradients are 

considered relatively small. The models used in this study are: the 1D HEC-RAS, the quasi 

2D LISFLOOD-FP and the 2D MIKE FLOOD. Specifically, the results from the work of 

Oikonomou  (2013) concerning the HEC-RAS and LISFLOOD-FP models are directly 

compared to those of the present analysis. Moreover to broaden the comparison, MIKE 

FLOOD was added to the analysis. 

Additionally, models are also compared to each other based on applications using simplified 

topographies and scenarios thus, leading to conclusions about their particularities and 

performances. Similarly, HEC-RAS and LISFLOOD-FP results were formulated within the 

framework of the analysis of A. Oikonomou (Ƀɘəɞɜɧɛɞɡ 2013). The whole study was carried 

out using unsteady flow conditions schemes. 
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2. Hydraulic Models 

HEC-RAS 

HEC-RAS (www.hec.usace.army.mil/software/hec-ras/) is a freeware 1D hydraulic model, 

which can be used for one-dimensional steady and unsteady flow hydraulics computations. 

Regarding unsteady flow computations, Saint-Venant Equationsô numerical solution is 

approximated using an implicit finite difference approach through the computational Box 

Scheme.  

The required input data are the geometry of the cross section, the Manningôs friction 

coefficient (n) along the cross section, the inflow discharge and the hydraulic boundary 

conditions. Calculations in steady and unsteady flow conditions were made, so that an 

extended comparison between different models was possible. 

It is noted that, based on research experience, the model provides adequate results in cases of 

steep and narrow channels but it deviates from reality in cases of floodplains with small 

gradients. Also, it experiences difficulties with unsteady flow conditions (U.S. Army Corps of 

Engineers 2010). 

 

LISFLOOD -FP 

LISFLOOD-FP (www.bris.ac.uk/geography/research/hydrology/models/lisflood) is a quasi 

2D hydraulic model based on a raster grid. Effectively, flooding is treated using a volume-

filling process based on hydraulic principles and embodying the key physical notions of mass 

conservation and hydraulic connectivity. Channel flow is handled using an one-dimensional 

approach that is capable of capturing the downstream propagation of a floodwave and the 

response of flow to free surface slope. Floodplain flows are similarly described in terms of 

continuity and momentum equations, discretized over a grid of square cells, which allows the 

model to represent 2D dynamic flow fields using quasi analysis. The flow between two cells 

at the floodplain is assumed to be simply a function of the free surface height difference 

between those cells.  

The basic assumptions used in the model calculations are: 

¶ Channel flow can be represented by either the kinematic or diffusion wave 

approximations. 
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¶ Channel is assumed to be wide and shallow, so the wetted perimeter is approximated 

by the channel width. 

¶ For plain flooding and out-of-bank flow can be treated using a series of storage cells 

discretized as a raster grid. 

¶ Flow between storage cells can be calculated using analytical uniform flow formula 

(the Manning equation or a weir equation). This yields an approximate solution of a 

diffusion wave in two dimensions. 

¶ There is no exchange of momentum between main channel and floodplain flows, only 

mass. 

¶ Flow is assumed to be gradually varied. 

¶ The model uses standard SI units for length (metres), time (seconds), flux (volume per 

time in m
3
s

-1
) etc. 

The required data to initialize a simulation are a DEM, Manningôs coefficient distribution 

over the channel and the floodplain, the river location and its averaged depth and width, the 

inflow discharge and some simple hydraulic boundary conditions (Bates et al., 2005).  

 

MIKE FLOOD  

MIKE FLOOD is a commercial software package of DHI (Danish Hydraulics Institute). It is a 

product that integrates the 1D models MIKE URBAN (MOUSE), MIKE 11 and the 2D model 

MIKE 21 into a single, dynamically coupled modelling system.  

Channel flow is modelled through MIKE 11 simulation package. The set of the two implicit 

finite difference equations (transformed Saint Venant Equations) is resolved using a 

computational grid consisting of alternating Q and h points, where the discharge Q and the 

water level h are computed respectively. The adopted numerical scheme is a 6 point Abbott 

scheme. 

For the channel modeling the required data are: river pointsô Cartesian coordinates, cross 

sectionsô data, Manningôs coefficient at each point of the cross section or globally on the 

river, boundary conditions, as well as hydrodynamic and simulation model parameters. 

Floodplain flow is described by 2D Shallow Water Equations (or else equations Saint 

Venant). Reformulated Shallow Water Equations constitute a Riemman problem. For the 
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approximation of the solution Roe algorithm is used. Specifically, thereby the convective flow 

in the interface between the cells is calculated and therefore the dependent variables on the 

left and right of the interface with the second order spatial accuracy are estimated. A flexible 

mesh approach was made for the spatial discretization of the problem. Flexible mesh 

approach has a positive effect in the duration of the calculations. 

Regarding to the coupling between MIKE 11 and MIKE 21 models, a Lateral Link formula is 

used in order to simulate the flood wave expansion in the floodplain. Lateral Link uses a 

hydraulic structure equation in order to calculate the related variables (MIKE by DHI 2014a, 

MIKE by DHI 2014b, MIKE by DHI 2014c) 
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2. Study Area and Data Initially Available 

Study Area 

Study area is located in Thessaly, in Central Greece. The exact position of the study area is 

upstream bounded from Ali Efenti Bridge which is the downstream boundary of Pineios 

Western Subbasin. The downstream boundary of the study area is located at Amygdalia 

position. It is a 40 km long section of Pineios River with relatively small topographic 

gradients in the broader area. The study area is considered to be a part of the Zone of 

Potentially High Risk of Flooding according to the 2007/60/EC Directive implementation by 

European Member States. Study area is depicted in Figure 1. 

 

Figure 1 Study area location and topography (Ƀɘəɞɜɧɛɞɡ 2013, landsatlook.usgs.gov). 
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Data Initially Available  

Elevation data of study area were initially available through a Digital Elevation Model of 

[5mĬ5m] accuracy. To increase the accuracy of the DEM (Fig. 2), editing of the raw dataset 

is necessary. This is accomplished in a way that the main river line coincides with the edge of 

the slope change and the deepest line of flow.  The above mentioned procedure was carried 

out in the analysis of A. Oikonomou (Ƀɘəɞɜɧɛɞɡ 2013). The outputs of the procedure were 

used to the present studyôs simulations. 

 

Figure 2 DEM of study area (Ƀɘəɞɜɧɛɞɡ 2013). 

Furthermore, the recording of the land use cover (Fig. 3) as configured by the European 

Union Corine 2000 framework is utilized in the simulations. 
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Figure 3 Land Use records Corine 2000 (Ƀɘəɞɜɧɛɞɡ 2013, www.geodata.gov.gr). 

 

Evaluation of the Model Results 

For the evaluation of the results a satellite photo from a past flood event was used. The event 

lasted from the 21
st
 to the 28

th
 of January 2003, while satellite picture of the flood was 

captured in the 28
th
 of January 2002. The extent of the floodplain inundation is estimated with 

a semi-automated methodology in order to distinguish stagnant water from soil, using an 

averaged image of the infrared channel 5 of the Landsat ETM+ system (landsat.usgs.gov). 

Note that the resolution of the image is 30 m (on the soil). The above mentioned satellite 

photo is depicted in Figure 3. 

http://www.geodata.gov.gr/
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Figure 4 Landsat-7 satellite image -flooded area (landsatlook.usgs.gov).  

Some specific ratios were used in order to quantify the model resultôs adjustment to the 

observed flood extent. The ratios are explained below: 

¶  

¶  

¶  

¶  

¶ Ὑ ς 

Where Es is the observed flood extent area, Em is the model simulated flooded area, Eint is 

the common model simulated and observed flooded area. R index was is introduced by 

Oikonomou (Ƀɘəɞɜɧɛɞɡ 2013) and is representative of model flood extent adjustment to 

the real flooded area. 
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3. Study Area Simulation Results 

Constant Inflow 

In order to investigate unsteady flow conditionsô results, constant inflow was set as an 

upstream boundary condition in each model simulation. The value of the constant inflow in 

HEC-RAS and LISFLOOD-FP was set equal to the one that has been proven to have the 

optimum adjustment to the observed flood extent in A. Oikonomou (Ƀɘəɞɜɧɛɞɡ 2013) 

analysis. The related results are presented in the following paragraphs. 

HEC-RAS Results 

As depicted in Figure 5, there is not significant change in the flood extent area, with the 

unsteady flow conditions regime, or with the raise of constant inflow from 850 to 1000 m
3
/s. 

Additionally, concerning the small gradients area in the floodplain, the flow regime within 

this area cannot be simulated from an 1D model, such as HEC-RAS.  

 

Figure 5 Simulation results in unsteady flow conditions under constant inflow upstream 

boundary condition in HEC-RAS. 
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LISFLOOD -FP Results 

LISFLOOD-FP simulation results are summarized in Figure 6 where the simulation on the 

right resulted after the integration of the existing levees in the topography inserted in the 

model. As displayed, the results are significantly different from the ones in A. Oikonomou 

analysis (Ƀɘəɞɜɧɛɞɡ 2013). Therefore, a time varying inflow analysis was not applied, as the 

value Q=400 m
3
/s was not the one with the optimum adjustment. 

 

Figure 6 LISFLOOD-FP model results before and after the integration of the existing levees 

in the model topography. 

 

MIKE FLOOD  Simulation 

For the optimum adjustment of the model results to the observed data, several simulations 

were applied. The aim of these simulations was to stabilize and optimize the generated result, 

through the change of many time and space factors. Examining the corresponding results it is 

in some extent clarified the sensitivity and the stability of the model computations, as well as 

the ability to predict the extent of flood inundation area. 

In Figure 7 all the displayed results were generated for spatial zones of maximum area 10Ĭ10
3
 

m
2
/500Ĭ10

3
 m

2
/50Ĭ10

6
 m

2
, constant inflow Q=400m

3
/s and various time steps. Respectively, 

(Ƀɘəɞɜɧɛɞɡ 2013) 
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in Figure 8 the results were generated in MIKE FLOOD by changing several space factors. As 

displayed in Figure 9, despite the changes in flood extent area, the corresponding changes in 

water depth at the downstream boundary of the river section are insignificant. 

 

Figure 7 Flood inundation extent with the time step change in MIKE FLOOD. 
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Figure 8 Flood inundation extent with spatial factorsô changes in MIKE FLOOD.

 

Figure 9 Water depth in downstream boundary of the river section. 
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Time Varying Inflow Conditions  

HEC-RAS and MIKE FLOOD behavior analysis was applied in order to investigate the real 

inflow conditions. In both models a time-discharge series was inserted as an upstream 

boundary condition. The flow hydrograph was calculated through the below mentioned 

Equation 1 (Dottori et al. 2009): 

ὗὸ ὗ ὗ ὗ ᶻ ÅØÐρ                                                          (Eq. 1) 

Where Qb is the base flow discharge which was set equals to 10 m
3
/s, Tp the time to peak 

flow, Qp the peak discharge and  ɔ a coefficient assumed to be equal to 16. Qp was set equal to 

the one with the optimum adjustment for constant inflow conditions for each model. 

 

HEC-RAS Results 

In Figure 11 the result of time varying inflow conditions with Qp=850 m
3
/s, is depicted. As it 

is expected the model result does not adjust in the small gradientsô area. 

 

Figure 10 HEC-RAS flood inundation  map for time varying inflow conditions, Qp=850 m
3
/s. 
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MIKE FLOOD  Results 

MIKE FLOOD simulation was applied with Qp=550 m
3
/s. In Figures 11, 12 and 13 flood 

inundation progress is displayed. As shown below, the flood extent approaches the observed 

satellite photo between 90 and 100 hours. Also, in Figure 14 the flood extent of the maxima 

water depth values is depicted. 
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Figure 11 Flood inundation progress between 0 and 58 h. 
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ȹt=48 h ȹt=50 h 
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Figure 12 Flood inundation progress between 60 and 95 h. 
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Figure 13 Flood inundation progress between 100 and 144 h. 
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Figure 14 MIKE FLOOD time varying inflow conditions result, Qp=550 m
3
/s. 

 

4. Model Comparison in Simple Topographies Application 

In this section, the models are applied to some simple topographies to better understand their 

sensitiveness on various parameters. The topographies created are in the form of grid with 

dimensions 1 km x 10 km. A rectangular channel with a 10 m width (b) and a 2m depth (d) is 

generated along the surface. Topographic gradients were set to 1% in channel and the 

floodplain. 

The sensitivity of the models is investigated by in the following parameters:  

Á discharge (Q)  

Á channel and floodplains Manningôs resistance number 

The output parameters are the flooded area and the water depth at the channel outflow point. 
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Varying the Inflow (Q) 

In this section an unsteady flow simulation in MIKE FLOOD was accomplished. The results 

were compared to the corresponding results in Oikonomou (2013) analysis. Both channelôs 

and plainôs Manningôs coefficient value was set to 0.03. As it is displayed in Table 1, MIKE 

FLOOD has a restricted sensitivity in the river inflow change, as it regards to the flooded area 

and the channel downstream boundary water depth. 

Table 1 Flood inundation area and downstream boundary water depth with the change of 

channel inflow. 

  
Q (m

3
/s) 

250 500 750 

E (km
2
) 1.10 1.50 2.23 

hdnstr (m) 2.99 3.24 4.09 

 

As depicted in Figures 16 and 17, LISFLOOD-FP has the highest sensitivity among the three 

models and MIKE FLOOD the smallest, as it concerns the inflow change. 

 

Figure 16 Area change with the change of channel inflow in the channel (Data: Ƀɘəɞɜɧɛɞɡ 

2013). 
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Figure 17 Downstream boundary depth change with the change of channel inflow in the 

channel (Data: Ƀɘəɞɜɧɛɞɡ 2013).  

  

 

Varying the channel and floodplain Manningôs n resistance number 

Here, a simulation in unsteady flow conditions is generated with a discharge of 750m
3
/s, a 50 

m
2
 grid cell size and unique channel and floodplain gradient of 1%. Selected values for the 

Manning coefficient are: 0.03, 0.08 and 0.10. In Table 2 the results of MIKE FLOOD 

simulations concerning the flood area are displayed. MIKE FLOOD results are not 

significantly affected by the change in Manningôs coefficient. Similarly, in Table 3 the water 

depth calculations appear to have restricted alterations. 

Table 2 Flood area change with the change of Manningôs coefficient. 

E (km
2
) 

nch 

0.03 0.08 0.1 

n
fp
 

0.03 2.23 2.21 2.27 

0.08 2.34 2.66 2.73 

0.1 2.56 2.89 2.87 
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Table 3 Water depth in the downstream channel boundary with the change of Manningôs 

coefficient.  

h (m) 
nch  

0.03 0.08 0.1 

n
fp
  

0.03 4.09 4.24 4.33 

0.08 4.31 4.34 4.36 

0.1 4.43 4.45 4.52 

 

  

5. Coclusions 

In general, within this study certain model features are illustrated.  

In cases of a complex topography (like the one in this study) where multiple directions of the 

flow are possible within a cross section, 1D models often fail to correctly simulate the flood 

in contrast to the models that perform hydraulic analysis in more than one dimensions.  

Regarding the river simulation, LISFLOOD-FP has a difficulty to accurately simulate any 

river topography, due to the assumptions that consist of the model structure. Although, it can 

simulate possible flow directions in small gradientsô areas. 

Quasi-2D models such as LISFLOOD-FP could lead to more accurate results in a flood study 

where 1D models are used for the calculations, in order to obtain a supplementary estimation 

of flood extent. 

Full Shallow Water Equationsô Models such as MIKE FLOOD are on the one hand more 

complex to configure a simulation in it, but on the other hand produce more accurate results. 

Their capability of simulating a real case under real flow conditions makes their use 

recommended in cases where more accuracy is needed, as flood protection system design, 

flood hazard maps, e.t.c.. 
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1. ȺɘůŬɔɤɔɐ 

 

1.1 ȷɜŰɘəŮɑɛŮɜɞ ɛŮɚɏŰɖɠ 

ɆŰɞ ˊɚŬɑůɘɞ ŮűŬɟɛɞɔɐɠ Űɖɠ ȾɞɘɜɞŰɘəɐɠ ɃŭɖɔɑŬɠ ɄɚŬɑůɘɞ ɔɘŬ Űɘɠ ˊɚɖɛɛɨɟŮɠ (2007/60/EK) 

əŬɘ ɚɧɔɤ Űɖɠ ŬɜɎɔəɖɠ ŭɘŮɟŮɨɜɖůɖɠ əŬɘ ŮəŰɑɛɖůɖɠ Űɞɡ ˊɚɖɛɛɡɟɘəɞɨ əɘɜŭɨɜɞɡ ɛɘŬɠ ˊŮɟɘɞɢɐɠ, 

əɟɑɜŮŰŬɘ ŬɜŬɔəŬɑŬ ɖ Ůˊɘɚɞɔɐ ŮəŮɑɜɤɜ Űɤɜ ɡˊɞɚɞɔɘůŰɘəɩɜ ŮűŬɟɛɞɔɩɜ ˊɞɡ ˊŬɟɏɢɞɡɜ əŬŰɎ 

ˊŮɟɑˊŰɤůɖ Űɖ ŭɡɜŬŰɧŰɖŰŬ ŬɝɘɧˊɘůŰɖɠ əŬɘ Ŭəɟɘɓɞɨɠ ɡŭɟŬɡɚɘəɐɠ ˊɟɞůɞɛɞɑɤůɖɠ ˊɚɖɛɛɡɟɘəɩɜ 

ɔŮɔɞɜɧŰɤɜ.  

ȼ ŬɜɎɚɡůɖ əŬɘ ɖ ŬəɟɑɓŮɘŬ Űɤɜ ˊŬɟŬɔɧɛŮɜɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɤɜ ɡŭɟŬɡɚɘəɩɜ ɛɞɜŰɏɚɤɜ 

ŬˊɞŰŮɚɞɨɜ ŰŬ ůɖɛŬɜŰɘəɧŰŮɟŬ ŮɟɔŬɚŮɑŬ ɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɞɡ əɘɜŭɨɜɞɡ əŬɘ Űɖ ɚɐɣɖ Űɤɜ 

ŬɜŰɑůŰɞɘɢɤɜ ŬˊɞűɎůŮɤɜ. Ƀɘ ŬˊɞűɎůŮɘɠ ɛˊɞɟŮɑ ɜŬ Ŭűɞɟɞɨɜ ŮɑŰŮ Űɖɜ ŮűŬɟɛɞɔɐ ɛɖ 

əŬŰŬůəŮɡŬůŰɘəɩɜ ɛɏŰɟɤɜ ůŰŬ ˊɚŬɑůɘŬ Űɖɠ ˊɞɚɘŰɘəɐɠ ˊɟɞůŰŬůɑŬɠ ɛɘŬɠ ˊŮɟɘɞɢɐɠ, ŮɑŰŮ Űɖɜ 

əŬŰŬůəŮɡɐ Űɤɜ ŬˊŬɟŬɑŰɖŰɤɜ ɏɟɔɤɜ ɡˊɞŭɞɛɐɠ ɔɘŬ Űɖɜ ŬɜŰɘˊɚɖɛɛɡɟɘəɐ ˊɟɞůŰŬůɑŬ Űɖɠ.  

ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ŭɘŮɟŮɡɜɎŰŬɘ ŬɟɢɘəɎ ɖ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ Űɟɘɩɜ ɡŭɟŬɡɚɘəɩɜ 

ɛɞɜŰɏɚɤɜ ůŰɖɜ ˊɟɞůɞɛɞɑɤůɖ ůɡɔəŮəɟɘɛɏɜɞɡ ˊɚɖɛɛɡɟɘəɞɨ ŮˊŮɘůɞŭɑɞɡ ɛɘŬɠ ˊŮɟɘɞɢɐɠ ɧˊɞɡ ɞɘ 

ŰɞˊɞɔɟŬűɘəɏɠ əɚɑůŮɘɠ ˊɞɡ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ŮɑɜŬɘ ůɢŮŰɘəɎ ɛɘəɟɏɠ, ɛɏůɤ Űɖɠ ŮəŰɑɛɖůɖɠ Űɖɠ 

ɏəŰŬůɖɠ Űɖɠ ˊɚɖɛɛɡɟɘəɐɠ əŬŰɎəɚɡůɖɠ. ɇŬ ɛɞɜŰɏɚŬ ŰŬ ɞˊɞɑŬ ůɡɔəɟɑɜɞɜŰŬɘ ŮɑɜŬɘ ŰŬ Ůɝɐɠ: Űɞ 

HEC-RAS, Űɞ LISFLOOD-FP əŬɘ Űɞ MIKE FLOOD.  

Ʉɘɞ ŬɜŬɚɡŰɘəɎ, ůɡɔəɟɑɜɞɜŰŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ ˊɟɞɏəɡɣŬɜ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ 

ɛŮŰŬˊŰɡɢɘŬəɐɠ ŮɟɔŬůɑŬɠ Űɞɡ ȷ. Ƀɘəɞɜɧɛɞɡ (2013) çȹɘŮɟŮɨɜɖůɖ ɚŮɘŰɞɡɟɔɑŬɠ ɚɞɔɘůɛɘəɩɜ 

ɡŭɟŬɡɚɘəɐɠ ˊɟɞůɞɛɞɑɤůɖɠ ůŰɖɜ Ůɝɏɚɘɝɖ ˊɚɖɛɛɡɟɘəɐɠ əŬŰɎəɚɡůɖɠ. ȺűŬɟɛɞɔɐ ůŰɖɜ ˊŮŭɘɎŭŬ 

Űɖɠ ŪŮůůŬɚɑŬɠ.è, ɛŮ ŬɡŰɎ ˊɞɡ ˊɟɞɏəɡɣŬɜ əŬŰɎ Űɖɜ Ůəˊɧɜɖůɖ Űɖɠ ˊŬɟɞɨůŬɠ ɛŮŰŬˊŰɡɢɘŬəɐɠ 

ŮɟɔŬůɑŬɠ. ɆŰɖɜ ́ɟɞŬɜŬűŮɟɗŮɑůŬ ɛŮŰŬˊŰɡɢɘŬəɐ ŮɟɔŬůɑŬ Űɞɡ ȷ. Ƀɘəɞɜɧɛɞɡ (2013) 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŰŬ ŭɨɞ Ŭˊɧ ŰŬ ŰɟɑŬ ɡŭɟŬɡɚɘəɎ ɛɞɜŰɏɚŬ ˊɞɡ ŬɜŬűɏɟɗɖəŬɜ, ŰŬ HEC-RAS 

əŬɘ LISFLOOD-FP, Ůɜɩ ůŰɖɜ ˊŬɟɞɨůŬ ɛŮŰŬˊŰɡɢɘŬəɐ ŮɟɔŬůɑŬ ŮűŬɟɛɧůŰɖəŮ Űɞ ɛɞɜŰɏɚɞ 

MIKE FLOOD ůŰɖɜ ɑŭɘŬ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ. ɆŰɖ ůɡɜɏɢŮɘŬ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɖ ůɨɔəɟɘůɖ 

ɛŮŰŬɝɨ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɤɜ Űɟɘɩɜ ɛɞɜŰɏɚɤɜ.  

ȺˊɘˊɟɧůɗŮŰŬ, ŮəŰɧɠ Ŭˊɧ Űɖɜ ŮűŬɟɛɞɔɐ Űɤɜ ɛɞɜŰɏɚɤɜ ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ əŬɘ Űɖ ůɨɔəɟɘůɖ 

Űɤɜ ŬɜŰɑůŰɞɘɢɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɖ ŮűŬɟɛɞɔɐ Űɞɡ ɛɞɜŰɏɚɞɡ MIKE 
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FLOOD ůŮ əɎˊɞɘŮɠ Ŭˊɚɏɠ ˊɟɧŰɡˊŮɠ ŰɞˊɞɔɟŬűɑŮɠ ɞɘ ɞˊɞɑŮɠ ŮɑɢŬɜ ɛŮɚŮŰɖɗŮɑ əŬɘ ůŰɖ 

ɛŮŰŬˊŰɡɢɘŬəɐ ŮɟɔŬůɑŬ Űɞɡ ȷ. Ƀɘəɞɜɧɛɞɡ (2013) əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ɏɔɘɜŮ ɖ ŬɜŰɑůŰɞɘɢɖ 

ůɨɔəɟɘůɖ. 

 

1.2 ȹɘɎɟɗɟɤůɖ ŮɟɔŬůɑŬɠ 

ȳˊɤɠ ŬɜŬűɏɟɗɖəŮ ůŰɞ ˊɟɞɖɔɞɨɛŮɜɞ ɡˊɞəŮűɎɚŬɘɞ Űɞ ŬɜŰɘəŮɑɛŮɜɞ ɛŮɚɏŰɖɠ Űɖɠ ŮɟɔŬůɑŬɠ, 

ŬűɞɟɎ Űɖ ůɨɔəɟɘůɖ əŬɘ Űɖ ŭɘŮɟŮɨɜɖůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɤɜ Űɟɘɩɜ ɛɞɜŰɏɚɤɜ ɡŭɟŬɡɚɘəɐɠ 

ˊɟɞůɞɛɞɑɤůɖɠ HEC-RAS, LISFLOOD-FP əŬɘ MIKE FLOOD.  

ɆɡɔəŮəɟɘɛɏɜŬ, ůŰɞ ˊŬɟɧɜ ȾŮűɎɚŬɘɞ ɔɑɜŮŰŬɘ ŬɟɢɘəɎ ɛɘŬ ŬɜŬűɞɟɎ əŬɘ Ůɝɐɔɖůɖ Űɞɡ 

ŬɜŰɘəŮɘɛɏɜɞɡ Űɖɠ ŮɟɔŬůɑŬɠ. 

ɆŰɞ ȾŮűɎɚŬɘɞ 2 ɔɑɜŮŰŬɘ ɛɘŬ ˊŮɟɘɔɟŬűɐ Űɤɜ ůɡɜɗɖəɩɜ ɟɞɐɠ əŬɘ Űɞɡ ɗŮɤɟɖŰɘəɞɨ ɡˊɞɓɎɗɟɞɡ 

Űɤɜ ɡˊɧ ŮɝɏŰŬůɖ ɛɞɜŰɏɚɤɜ. Ʉɘɞ ŬɜŬɚɡŰɘəɎ, ŬɜŬűɏɟɞɜŰŬɘ ŰŬ Ůɑŭɖ Űɖɠ ɟɞɐɠ əŬɗɩɠ Ůˊɑůɖɠ əŬɘ 

ɞɘ űɡůɘəɏɠ Ŭɟɢɏɠ əŬɘ ɜɧɛɞɘ ˊɞɡ Űɖɜ ˊŮɟɘɔɟɎűɞɡɜ. ȰɛűŬůɖ ŭɑɜŮŰŬɘ ůŰɖ ɛɖ ɛɧɜɘɛɖ ɟɞɐ əŬɘ Űɘɠ 

ŮɝɘůɩůŮɘɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰŬ ŬɜŰɑůŰɞɘɢŬ ˊɟɞɓɚɐɛŬŰŬ. ɆŰɖ ůɡɜɏɢŮɘŬ ˊŮɟɘɔɟɎűŮŰŬɘ Űɞ 

ɗŮɤɟɖŰɘəɧ ɡˊɧɓŬɗɟɞ Űɤɜ ɡˊɧ ɛŮɚɏŰɖ ɛɞɜŰɏɚɤɜ. ȺɝɖɔɞɨɜŰŬɘ ŬɟɢɘəɎ ɞɘ ˊŬɟŬŭɞɢɏɠ ˊɞɡ 

ɔɑɜɞɜŰŬɘ Ŭˊɧ Űɞ əŬɗɏɜŬ əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ɞ Űɟɧˊɞɠ Ůˊɑɚɡůɖɠ Űɤɜ ŮɝɘůɩůŮɤɜ. ɆŮ ɧŰɘ ŬűɞɟɎ ŰŬ 

ůɢɐɛŬŰŬ Ůˊɑɚɡůɖɠ Űɤɜ ŭɘŬűɞɟɘəɩɜ ŮɝɘůɩůŮɤɜ əɎɗŮ ɛɞɜŰɏɚɞɡ ɔɑɜŮŰŬɘ ɛɘŬ ŬɜŬűɞɟɎ ůŰŬ 

ɘŭɘŬɑŰŮɟŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡɠ. 

ɇɞ ȾŮűɎɚŬɘɞ 3 ŬűɞɟɎ Űɖ ŭɘŬŭɘəŬůɑŬ Űɖɠ ɡŭɟŬɡɚɘəɐɠ ˊɟɞůɞɛɞɑɤůɖɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ. 

Ʉɘɞ ŬɜŬɚɡŰɘəɎ, ɔɑɜŮŰŬɘ ŬɟɢɘəɎ ɛɘŬ ˊŮɟɘɔɟŬűɐ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ əŬɘ Űɤɜ ɘŭɘŬɑŰŮɟɤɜ 

ɛɞɟűɞɚɞɔɘəɩɜ Űɖɠ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ. ɆŰɖ ůɡɜɏɢŮɘŬ ˊŮɟɘɔɟɎűŮŰŬɘ ɖ Ŭɟɢɘəɐ ŮˊŮɝŮɟɔŬůɑŬ ˊɞɡ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůŰŬ ŭɘŬɗɏůɘɛŬ ůŰɞɘɢŮɑŬ. ɇɏɚɞɠ ŬɜŬɚɨŮŰŬɘ ɧɚɖ ɖ ŭɘŬŭɘəŬůɑŬ ˊɞɡ 

ŭɘŮəˊŮɟŬɘɩɗɖəŮ ůŮ əɎɗŮ ɛɞɜŰɏɚɞ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ˊɟɞůɞɛɞɘɤɗŮɑ ɖ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ əŬɘ ŰŬ 

ɡŭɟŬɡɚɘəɎ Űɖɠ ɢŬɟŬəŰɖɟɘůŰɘəɎ. 

ɆŰɞ ȾŮűɎɚŬɘɞ 4 ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ˊɟɞůɞɛɞɑɤůɖɠ ůŰŬ ŰɟɑŬ ɛɞɜŰɏɚŬ əŬɘ 

ɔɑɜŮŰŬɘ ɖ ŮˊŮɝɐɔɖůɐ Űɞɡɠ. 

ɆŰɞ ȾŮűɎɚŬɘɞ 5 ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛɘŬ ůɨɔəɟɘůɖ Űɤɜ Űɟɘɩɜ ɛɞɜŰɏɚɤɜ əŬɘ ɛŮɚɏŰɖ Űɖɠ 

ůɡɛˊŮɟɘűɞɟɎɠ Űɞɡɠ ůŮ ŮˊɘɚŮɔɛɏɜŮɠ ˊɟɧŰɡˊŮɠ ŰɞˊɞɔɟŬűɑŮɠ. 
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ɇɏɚɞɠ, ůŰɞ ȾŮűɎɚŬɘɞ 6 əŬŰŬɔɟɎűɞɜŰŬɘ ŰŬ ůɡɛˊŮɟɎůɛŬŰŬ əŬɘ ɞɘ ˊɟɞŰɎůŮɘɠ Ŭˊɧ Űɖ ɛŮɚɏŰɖ 

Űɤɜ Űɟɘɩɜ ɛɞɜŰɏɚɤɜ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ɛŮŰŬˊŰɡɢɘŬəɐɠ ŮɟɔŬůɑŬɠ. 
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2. ŪŮɤɟɖŰɘəɧ ɈˊɧɓŬɗɟɞ Űɤɜ ɡˊɧ ŮɝɏŰŬůɖ Ʉɚɖɛɛɡɟɘəɩɜ ɀɞɜŰɏɚɤɜ 

 

2.1 ɄɚɖɛɛɨɟŮɠ 

ȼ ɈŭɟɞɚɞɔɑŬ Ʉɚɖɛɛɡɟɩɜ ŬɜŬűɏɟŮŰŬɘ ůŰɞɜ əɚɎŭɞ Űɖɠ ɇŮɢɜɘəɐɠ ɈŭɟɞɚɞɔɑŬɠ ˊɞɡ ɛŮɚŮŰɎ Űɘɠ 

ŭɘŮɟɔŬůɑŮɠ ŮəŮɑɜŮɠ Ŭˊɧ Űɖɜ ɏɜŬɟɝɖ ɛɘŬɠ əŬŰŬɘɔɑŭŬɠ ɏɤɠ Űɞ Űɏɚɞɠ Űɖɠ Ŭˊɞɟɟɞɐɠ ˊɞɡ ɞűŮɑɚŮŰŬɘ 

ůŰɞ ůɡɔəŮəɟɘɛɏɜɞ ŮˊŮɘůɧŭɘɞ ɓɟɞɢɐɠ. ɆŰɖ ŭɘŬŭɘəŬůɑŬ ŬɡŰɐ ŭɑɜŮŰŬɘ ɏɛűŬůɖ ůŰɖɜ ŮˊɘűŬɜŮɘŬəɐ 

Ŭˊɞɟɟɞɐ ɖ ɞˊɞɑŬ ɏɢŮɘ ɤɠ ůɡɜɏˊŮɘŬ Űɖɜ Ŭɨɝɖůɖ Űɖɠ ŭɘŮɟɢɧɛŮɜɖɠ ˊŬɟɞɢɐɠ Ůɜɧɠ ˊɞŰŬɛɞɨ, 

ɡŭŬŰɞɟŮɨɛŬŰɞɠ, ə.ɚ.ˊ..  

ɋɠ ɄɚɖɛɛɨɟŬ ŬɜŬűɏɟŮŰŬɘ çɖ ˊɟɞůɤɟɘɜɐ əɎɚɡɣɖ Ŭˊɧ ɜŮɟɧ ŮŭɎűɞɡɠ Űɞ ɞˊɞɑɞ ɡˊɧ 

űɡůɘɞɚɞɔɘəɏɠ ůɡɜɗɐəŮɠ ŭŮɜ əŬɚɨˊŰŮŰŬɘ Ŭˊɧ ɜŮɟɧè (Ɏɟɗɟɞ 2, əŮű. 1 Űɖɠ ɃŭɖɔɑŬɠ 2007/60/ȺȾ) 

əŬɘ ŬɜŬˊŰɨůůŮŰŬɘ ɛŮ ɓɎůɖ Űɖ ɢɤɟɞɢɟɞɜɘəɐ Ůɝɏɚɘɝɖ Űɖɠ ɓɟɞɢɧˊŰɤůɖɠ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ŰŬ 

ŭɘɎűɞɟŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ, ˊ.ɢ. ɛɞɟűɞɚɞɔɘəɎ, ŮŭŬűɞɚɞɔɘəɎ, ɢɟɐůŮɘɠ 

ɔɖɠ, űɡŰɞəɎɚɡɣɖ, əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ŰŬ ɡŭɟŬɡɚɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

ŬˊɞůŰɟɎɔɔɘůɖɠ, ɧˊɤɠ ŮɑɜŬɘ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ Űɞ ɡŭɟɞɔɟŬűɘəɧ ŭɑəŰɡɞ ɐ Űɞ ŬɜɗɟɤˊɞɔŮɜɏɠ 

ˊŮɟɘɓɎɚɚɞɜ əŬɘ ɞɘ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ˊɞɡ ŬɜŬˊŰɨůůɞɜŰŬɘ ůŮ ŬɡŰɧ. ɆɨɛűɤɜŬ ɛŮ Űɞ Ɏɟɗɟɞ 2, əŮű. 

1 Űɖɠ ɃŭɖɔɑŬɠ 2007/60/ȺȾ, çɄŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ˊɚɖɛɛɨɟŮɠ Ŭˊɧ ˊɞŰɎɛɘŬ, ɞɟŮɘɜɞɨɠ ɢŮɑɛŬɟɟɞɡɠ, 

ŮűɐɛŮɟŬ ɟŮɨɛŬŰŬ Űɖɠ ɀŮůɞɔŮɑɞɡ əŬɘ ˊɚɖɛɛɨɟŮɠ Ŭˊɧ Űɖ ɗɎɚŬůůŬ ůŮ ˊŬɟɎəŰɘŮɠ ˊŮɟɘɞɢɏɠ, 

ŭɨɜŬŰŬɘ ŭŮ ɜŬ ŮɝŬɘɟŮɑ ˊɚɖɛɛɨɟŮɠ Ŭˊɧ ůɡůŰɐɛŬŰŬ ŬˊɞɢɏŰŮɡůɖɠ.è. 

ɇŬ əɨɟɘŬ ɛŮɔɏɗɖ ɛɘŬɠ ˊɚɖɛɛɨɟŬɠ ŮɑɜŬɘ ɖ ˊŬɟɞɢɐ Ŭɘɢɛɐɠ əŬɘ ɖ ŬɜŰɑůŰɞɘɢɖ ůŰɎɗɛɖ ůŰɞ 

ɡŭŬŰɧɟŮɡɛŬ, ɞ ˊɚɖɛɛɡɟɘəɧɠ ɧɔəɞɠ əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ɖ ɢɟɞɜɘəɐ ŭɘɎɟəŮɘŬ Űɞɡ ˊɚɖɛɛɡɟɘəɞɨ 

ɔŮɔɞɜɧŰɞɠ ˊɞɡ ůɡůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɓɟɞɢɧˊŰɤůɖɠ. ɇɞ ɛɏɔŮɗɞɠ ɛɘŬɠ ˊɚɖɛɛɨɟŬɠ 

ůɡɜŭɏŮŰŬɘ ɛŮ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ɓɟɞɢɧˊŰɤůɖɠ (ůɡɜɞɚɘəɧ ɨɣɞɠ, ɏɜŰŬůɖ, ŭɘɎɟəŮɘŬ), Űɖɠ 

ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ (ɏəŰŬůɖ, ůɡɜŰŮɚŮůŰɐɠ Ŭˊɞɟɟɞɐɠ, ɢɟɧɜɞɠ ůɡɟɟɞɐɠ) əŬɘ Űɤɜ 

ɡŭŬŰɞɟŮɡɛɎŰɤɜ (ŭɘŬŰɞɛɐ, əɚɑůɖ, ŰɟŬɢɨŰɖŰŬ, əŬŰɎɜŰɖ ůŰɎɗɛŮɠ).  

ȼ ŬɜɎɚɡůɖ Űɤɜ ˊɚɖɛɛɡɟɩɜ ˊŮɟɘɚŬɛɓɎɜŮɘ ŭɨɞ əɨɟɘŬ ˊŮŭɑŬ, Űɖɜ ɡŭɟɞɚɞɔɘəɐ əŬɘ Űɖɜ 

ɡŭɟŬɡɚɘəɐ ŬɜɎɚɡůɖ. ɀŮ Űɖɜ ɡŭɟɞɚɞɔɘəɐ ŬɜɎɚɡůɖ ɛŮɚŮŰɎŰŬɘ Űɞ ŮˊŮɘůɧŭɘɞ Űɖɠ ɓɟɞɢɐɠ əŬɘ 

ɔɑɜŮŰŬɘ ɖ ŮəŰɑɛɖůɖ Űɤɜ ˊŬɟɞɢɩɜ Ŭˊɞɟɟɞɐɠ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ɚŮəɎɜɖɠ 

Ŭˊɞɟɟɞɐɠ. ɀŮ ŬɡŰɎ ŰŬ ŭŮŭɞɛɏɜŬ ɖ ɡŭɟŬɡɚɘəɐ ŬɜɎɚɡůɖ ˊŮɟɘɔɟɎűŮɘ Űɖɜ Ůɝɏɚɘɝɖ Űɖɠ ɟɞɐɠ ůŰɞ 

ɡűɘůŰɎɛŮɜɞ ɡŭɟɞɔɟŬűɘəɧ ŭɑəŰɡɞ Űɖɠ ɚŮəɎɜɖɠ əŬɗɩɠ əŬɘ Űɖɜ ˊɘɗŬɜɐ əŬŰɎəɚɡůɖ ůŰŬ 

ˊɚɖɛɛɡɟɘəɎ ˊŮŭɑŬ ŮəŬŰɏɟɤɗŮɜ Űɤɜ əŬɜŬɚɘɩɜ. 
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Ƀ ˊɘɞ ůɡɜɖɗɘůɛɏɜɞɠ Űɨˊɞɠ ˊɚɖɛɛɡɟɩɜ ůŰɖɜ ȺɚɚɎŭŬ ŮɑɜŬɘ ɞɘ ŬůŰɟŬˊɘŬɑŮɠ ˊɚɖɛɛɨɟŮɠ 

(Flashfloods) ɞɘ ɞˊɞɑŮɠ ŮɡɜɞɞɨɜŰŬɘ Ŭˊɧ Űɖ ɔŮɤɛɞɟűɞɚɞɔɑŬ, Űɖ ɔŮɤɚɞɔɑŬ əŬɘ Űɘɠ əɚɘɛŬŰɘəɏɠ 

ˊŬɟŬɛɏŰɟɞɡɠ Űɤɜ ŭɘŬűɧɟɤɜ ˊŮɟɘɞɢɩɜ Űɖɠ ɢɩɟŬɠ. ȾɨɟɘŬ ŬɘŰɑŬ ˊɟɧəɚɖůɖɠ Űɤɜ ˊɚɖɛɛɡɟɩɜ 

ŬɡŰɩɜ ŮɑɜŬɘ ɖ Ŭɡɝɖɛɏɜɖ ɏɜŰŬůɖ Űɖɠ ɓɟɞɢɧˊŰɤůɖɠ.  

Ƀɘ ɕɖɛɘɏɠ ˊɞɡ əŬŰŬɔɟɎűɞɜŰŬɘ Ŭˊɧ ɛɘŬ ɓɟɞɢɧˊŰɤůɖ ɖ ɞˊɞɑŬ ɗŬ ˊɟɞəŬɚɏůŮɘ ˊɚɖɛɛɨɟŬ, 

ŮɝŬɟŰɩɜŰŬɘ əɡɟɑɤɠ Ŭˊɧ Űɖɜ ˊŬɟɞɡůɑŬ ɐ ɛɖ əŬŰŬůəŮɡŬůŰɘəɩɜ ŬɜŰɘˊɚɖɛɛɡɟɘəɩɜ ɏɟɔɤɜ, Ŭˊɧ 

Űɖɜ Ŭɚɚɞɑɤůɖ Űɞɡ űɡůɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ, ɖ ɞˊɞɑŬ ŮˊɘűɏɟŮɘ ɛŮɑɤůɖ 

Űɞɡ ɢɟɧɜɞɡ ůɡɟɟɞɐɠ, Ŭˊɧ Űɖɜ ŬɜɎˊŰɡɝɖ Ŭɜɗɟɩˊɘɜɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ŮɘŭɘəɎ ůŰŬ ˊɘɗŬɜɎ 

ˊɚɖɛɛɡɟɘəɎ ˊŮŭɑŬ əŬɘ Ŭˊɧ Űɖɜ ŮŰɞɘɛɧŰɖŰŬ Űɤɜ ɛɖɢŬɜɘůɛɩɜ ˊɞɚɘŰɘəɐɠ ˊɟɞůŰŬůɑŬɠ. ɇŬ 

ŰŮɚŮɡŰŬɑŬ 40 ɢɟɧɜɘŬ ůŰɖɜ ȺɚɚɎŭŬ ɞɘ ˊɚɖɛɛɨɟŮɠ ɏɢɞɡɜ ˊɟɞəŬɚɏůŮɘ ˊɞɚɨ ˊŮɟɘůůɧŰŮɟŬ ɗɨɛŬŰŬ 

ůŮ ŬɜɗɟɩˊɘɜŮɠ ɕɤɏɠ Ŭˊô ɧŰɘ ɞɘ ůŮɘůɛɞɑ.  

 

2.2 Ʌɞɐ ȷɜɞɘəŰɩɜ ȷɔɤɔɩɜ 

ȼ ŮɛűɎɜɘůɖ ɟɞɐɠ ɛŮ ŮɚŮɨɗŮɟɖ ŮˊɘűɎɜŮɘŬ ůɡɜŬɜŰɎŰŬɘ Űɧůɞ ůŮ űɡůɘəɞɨɠ ɧůɞ əŬɘ ůŮ ŰŮɢɜɖŰɞɨɠ 

Ŭɔɤɔɞɨɠ. ȼ ɟɞɐ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ůŮ ŬɡŰɏɠ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ůŰɞ ɢɩɟɞ ˊɞɡ ɞɟɑɕŮŰŬɘ Ŭˊɧ ŰŬ 

ůŰŮɟŮɎ ɧɟɘŬ Űɞɡ Ŭɔɤɔɞɨ əŬɘ Ŭˊɧ Űɖɜ ŮɚŮɨɗŮɟɖ ŮˊɘűɎɜŮɘŬ Űɞɡ ɜŮɟɞɨ. Ƀɘ Ŭɔɤɔɞɑ ŬɜŮɝɎɟŰɖŰŬ 

Ŭˊɧ Űɖ ɔŮɤɛŮŰɟɑŬ Űɞɡɠ ɞɜɞɛɎɕɞɜŰŬɘ ŬɜɞɘəŰɞɑ əŬɘ ɖ ɟɞɐ ɞɜɞɛɎɕŮŰŬɘ çɟɞɐ ŬɜɞɘəŰɩɜ Ŭɔɤɔɩɜè. 

ɇŬ űɡůɘəɎ ɟɏɛŬŰŬ, ɞɘ ɢŮɑɛŬɟɟɞɘ əŬɘ ŰŬ ˊɞŰɎɛɘŬ əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ɞɘ ɡˊɧɜɞɛɞɘ, ɞɘ ŭɘɩɟɡɔŮɠ 

əŬɘ ɞɘ ŰɎűɟɞɘ ŬˊɞŰŮɚɞɨɜ űɡůɘəɞɨɠ əŬɘ ŰŮɢɜɖŰɞɨɠ ŬɜɞɘəŰɞɨɠ Ŭɔɤɔɞɨɠ ŬɜŰɑůŰɞɘɢŬ. 

ȼ ɔŮɤɛŮŰɟɑŬ Űɖɠ ɟɞɐɠ ŭŮɜ ŮɝŬɟŰɎŰŬɘ ŬˊɧɚɡŰŬ Ŭˊɧ Űɖ ɔŮɤɛŮŰɟɑŬ Űɞɡ Ŭɔɤɔɞɨ, ɧˊɤɠ ůŰɖɜ 

ˊŮɟɑˊŰɤůɖ əɚŮɘůŰɩɜ ɡˊɧ ˊɑŮůɖ Ŭɔɤɔɩɜ, ŬɚɚɎ Ŭˊɧ Űɖ ɗɏůɖ Űɖɠ ŮɚŮɨɗŮɟɖɠ ŮˊɘűɎɜŮɘŬɠ. ȼ ɗɏůɖ 

Űɖɠ ŮɚŮɨɗŮɟɖɠ ŮˊɘűɎɜŮɘŬɠ əŬɘ əŬŰô ŮˊɏəŰŬůɖ Űɞ ŮɛɓŬŭɧ Űɖɠ ɡɔɟɐɠ ŭɘŬŰɞɛɐɠ ῴ ŮɑɜŬɘ Űɞ 

ɛɏɔŮɗɞɠ ŮəŮɑɜɞ ˊɞɡ ŮɑɜŬɘ əɟɑůɘɛɞ ɜŬ əŬɗɞɟɘůŰŮɑ ɛŮ ůɢŮŰɘəɐ ŬəɟɑɓŮɘŬ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮɑɜŬɘ 

ŭɡɜŬŰɐ ɖ Ůˊɑɚɡůɖ ˊɟɞɓɚɖɛɎŰɤɜ ɟɞɐɠ ůŮ ŬɜɞɘəŰɞɨɠ Ŭɔɤɔɞɨɠ ɡˊɧ ůɡɜɗɐəŮɠ ˊɚɖɛɛɨɟŬɠ. 

ȼ əŬŰɎŰŬɝɖ Űɖɠ ɟɞɐɠ ůŮ ŭɨɞ ɛŮɔɎɚŮɠ əŬŰɖɔɞɟɑŮɠ ɏŰůɘ ɩůŰŮ ɜŬ ŮɑɜŬɘ ŮɡɢŮɟɏůŰŮɟɖ ɖ ɛŮɚɏŰɖ 

Űɤɜ ŬɜŰɑůŰɞɘɢɤɜ ˊɟɞɓɚɖɛɎŰɤɜ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮ ŭɨɞ Ůɘŭɩɜ əɟɘŰɐɟɘŬ. ɇŬ əɟɘŰɐɟɘŬ ŬɡŰɎ 

ŮɑɜŬɘ ŮɑŰŮ əɘɜɖɛŬŰɘəɎ, ŮɑŰŮ ŭɡɜŬɛɘəɎ əŬɘ ˊŮɟɘɔɟɎűɞɜŰŬɘ ˊŬɟŬəɎŰɤ. 

(Ŭ) ȾɘɜɖɛŬŰɘəɎ əɟɘŰɐɟɘŬ 

ũɘŬ Űɘɠ əɘɜɖɛŬŰɘəɏɠ ŭɘŬəɟɑůŮɘɠ Űɖɠ ɟɞɐɠ əɨɟɘɞ ɟɧɚɞ ˊŬɑɕɞɡɜ Űɧůɞ ɖ Űɞˊɘəɐ ɧůɞ əŬɘ ɖ 

ɛŮŰŬɗŮŰɘəɐ ŮˊɘŰɎɢɡɜůɖ. Ƀɘ ɛŮŰŬɓɞɚɏɠ Űɖɠ ŰŬɢɨŰɖŰŬɠ ůŰɞ ɢɩɟɞ əŬɘ Űɞ ɢɟɧɜɞ ůɡɜŮˊɎɔɞɜŰŬɘ 
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ŬɜŰɑůŰɞɘɢɖ ɛŮŰŬɓɞɚɐ Űɞɡ ɓɎɗɞɡɠ ɟɞɐɠ ὸ Űɖɠ ŭɘŬŰɞɛɐɠ, Űɞ ɞˊɞɑɞ əŬɘ ŬˊɞŰŮɚŮɑ Űɞ ɓŬůɘəɧ 

əɟɘŰɐɟɘɞ ɔɘŬ Űɖɜ Ŭˊɧ əɘɜɖɛŬŰɘəɐ Ɏˊɞɣɖ ŭɘɎəɟɘůɖ Űɖɠ ɟɞɐɠ ůŮ ŬɜɞɘəŰɞɨɠ Ŭɔɤɔɞɨɠ. 

ɆŮ ɧŰɘ ŬűɞɟɎ Űɘɠ ɢɟɞɜɘəɏɠ ɛŮŰŬɓɞɚɏɠ Űɞɡ ɓɎɗɞɡɠ ɟɞɐɠ ὸ Űɖɠ ŭɘŬŰɞɛɐɠ, ŭɘŬəɟɑɜɞɜŰŬɘ ɞɘ Ůɝɐɠ 

əŬŰɖɔɞɟɑŮɠ: 

(i) ɀɧɜɘɛɖ ɟɞɐ: ȼ ɟɞɐ ɗŮɤɟŮɑŰŬɘ ɛɧɜɘɛɖ ɧŰŬɜ Űɞ ɓɎɗɞɠ ɟɞɐɠ ůŮ əɎɗŮ ɗɏůɖ əŬŰɎ 

ɛɐəɞɠ Űɞɡ Ŭɔɤɔɞɨ ˊŬɟŬɛɏɜŮɘ ŬɛŮŰɎɓɚɖŰɞ ɛŮ Űɞ ɢɟɧɜɞ. ȷɡŰɧ ůɡɜŮˊɎɔŮŰŬɘ 

ůŰŬɗŮɟɧ ŮɛɓŬŭɧ ɡɔɟɐɠ ŭɘŬŰɞɛɐɠ ῴ əŬɘ ɔɘŬ ŭŮŭɞɛɏɜɖ ˊŬɟɞɢɐ ὗ ŬɛŮŰɎɓɚɖŰɖ 

ŰŬɢɨŰɖŰŬ ὠ ɛŮ Űɞ ɢɟɧɜɞ. 

(ii)  ɀɖ ɛɧɜɘɛɖ ɟɞɐ: ȾŬŰɎ Űɖ ɛɖ ɛɧɜɘɛɖ ɟɞɐ Űɧůɞ Űɞ ɓɎɗɞɠ ɟɞɐɠ ὸ Űɖɠ ŭɘŬŰɞɛɐɠ, ɧůɞ 

əŬɘ ɖ ŰŬɢɨŰɖŰŬ ὠ ɛŮŰŬɓɎɚɚɞɜŰŬɘ ɛŮ Űɞ ɢɟɧɜɞ.  

ȷˊɧ Ɏˊɞɣɖ ɢɤɟɘəɩɜ ɛŮŰŬɓɞɚɩɜ Űɞɡ ɓɎɗɞɡɠ ɟɞɐɠ ὸ Űɖɠ ŭɘŬŰɞɛɐɠ, ŭɘŬəɟɑɜɞɜŰŬɘ ɞɘ Ůɝɐɠ 

əŬŰɖɔɞɟɑŮɠ: 

(i) Ƀɛɞɘɧɛɞɟűɖ ɟɞɐ: ȼ ɟɞɐ əŬɚŮɑŰŬɘ ɞɛɞɘɧɛɞɟűɖ ɧŰŬɜ ůŮ ŭŮŭɞɛɏɜɖ ɢɟɞɜɘəɐ ůŰɘɔɛɐ 

Űɞ ɓɎɗɞɠ ɟɞɐɠ ὸ ŮɑɜŬɘ ɑŭɘɞ ůŮ əɎɗŮ ŭɘŬŰɞɛɐ əŬŰɎ ɛɐəɞɠ Űɞɡ Ŭɔɤɔɞɨ. ȸŬůɘəɐ 

ˊɟɞɦˊɧɗŮůɖ ŮɑɜŬɘ ɧŰɘ ɞ Ŭɔɤɔɧɠ ɏɢŮɘ ůŰŬɗŮɟɐ ɔŮɤɛŮŰɟɑŬ, ŮɑɜŬɘ ŭɖɚŬŭɐ ˊɟɘůɛŬŰɘəɐɠ 

ɛɞɟűɐɠ. ȼ ɗŮɩɟɖůɖ Űɖɠ ɞɛɞɘɧɛɞɟűɖɠ ɟɞɐɠ ɏɢŮɘ ɘŭɘŬɑŰŮɟɖ ůɖɛŬůɑŬ ůŰɖɜ 

ˊŮɟŬɘŰɏɟɤ ŬɜɎɚɡůɖ Űɤɜ ˊɟɞɓɚɖɛɎŰɤɜ ɟɞɐɠ ŬɜɞɘəŰɩɜ Ŭɔɤɔɩɜ. 

(ii)  ȷɜɞɛɞɘɧɛɞɟűɖ ɟɞɐ: ɄɟɧəŮɘŰŬɘ ɔɘŬ Űɖ ɟɞɐ ˊɞɡ ɚŬɛɓɎɜŮɘ ɢɩɟŬ ɧŰŬɜ Űɞ ɓɎɗɞɠ ɟɞɐɠ 

ὸ ɛŮŰŬɓɎɚɚŮŰŬɘ Ŭˊɧ ɗɏůɖ ůŮ ɗɏůɖ əŬŰɎ ɛɐəɞɠ Űɞɡ Ŭɔɤɔɞɨ, ůŮ ŭŮŭɞɛɏɜɖ ɢɟɞɜɘəɐ 

ůŰɘɔɛɐ. 

ȷɜɎɚɞɔŬ ɛŮ Űɞ ɛɏɔŮɗɞɠ Űɖɠ ɛŮŰŬɓɞɚɐɠ Űɞɡ ɓɎɗɞɡɠ ɟɞɐɠ ὸ ůŮ ůɢɏůɖ ɛŮ Űɞ ɛɐəɞɠ 

Űɞɡ Ŭɔɤɔɞɨ ɧˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɖ ɟɞɐ ŭɘŬəɟɑɜɞɜŰŬɘ ŭɨɞ Ůˊɘɛɏɟɞɡɠ əŬŰɖɔɞɟɑŮɠ, 

ɖ ɓŬɗɛɘŬɑŬ ɛŮŰŬɓŬɚɚɧɛŮɜɖ əŬɘ ɖ ŰŬɢɏɤɠ ɛŮŰŬɓŬɚɚɧɛŮɜɖ ɟɞɐ. ȾŬŰɎ Űɖ ɓŬɗɛɘŬɑŬ 

ɛŮŰŬɓŬɚɚɧɛŮɜɖ ɟɞɐ, Űɞ ɓɎɗɞɠ ὸ Űɖɠ ŭɘŬŰɞɛɐɠ ɛŮŰŬɓɎɚɚŮŰŬɘ ůŮ ɛɘəɟɧ ɓŬɗɛɧ ůŮ 

ůɢɏůɖ ɛŮ Űɞ ɛɐəɞɠ Űɞɡ Ŭɔɤɔɞɨ, ɖ əŬɛˊɨɚɤůɖ ŭɖɚŬŭɐ Űɖɠ ŮɚŮɨɗŮɟɖɠ ŮˊɘűɎɜŮɘŬɠ 

ŮɑɜŬɘ ɛɘəɟɐ əŬɘ ˊɟɞůŮɔɔɘůŰɘəɎ ɞɘ ɔɟŬɛɛɏɠ ɟɞɐɠ ɗŮɤɟɞɨɜŰŬɘ ˊŬɟɎɚɚɖɚŮɠ ɔŮɔɞɜɧɠ 

ˊɞɡ ŭɘŮɡəɞɚɨɜŮɘ Űɖɜ ŬɜɎɚɡůɖ Űɤɜ ŬɜŰɑůŰɞɘɢɤɜ ˊɟɞɓɚɖɛɎŰɤɜ. ȾŬŰɎ Űɖɜ ŰŬɢɏɤɠ 

ɛŮŰŬɓŬɚɚɧɛŮɜɖ ɟɞɐ ɖ ɛŮŰŬɓɞɚɐ Űɞɡ ɓɎɗɞɡɠ ɟɞɐɠ ὸ əŬŰɎ ɛɐəɞɠ Űɞɡ Ŭɔɤɔɞɨ ŮɑɜŬɘ 

ůɖɛŬɜŰɘəɐ əŬɘ Ůˊɞɛɏɜɤɠ ɞɘ ɔɟŬɛɛɏɠ ɟɞɐɠ ŮɛűŬɜɑɕɞɡɜ ɏɜŰɞɜɖ əŬɛˊɡɚɧŰɖŰŬ əŬɘ ŭŮ 

ɛˊɞɟɞɨɜ ɜŬ ɗŮɤɟɖɗɞɨɜ ˊɟɞůŮɔɔɘůŰɘəɎ ˊŬɟɎɚɚɖɚŮɠ. ɇɏŰɞɘɞɡ Ůɑŭɞɡɠ ɟɞɏɠ 

ŮɛűŬɜɑɕɞɜŰŬɘ ůŮ ɛɘəɟɎ ŰɛɐɛŬŰŬ Ŭɔɤɔɩɜ əŬɘ ɗŮɤɟɞɨɜŰŬɘ ŰɞˊɘəɎ űŬɘɜɧɛŮɜŬ. 
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(ɓ) ȹɡɜŬɛɘəɎ əɟɘŰɐɟɘŬ 

ȷˊɧ ŭɡɜŬɛɘəɐ Ɏˊɞɣɖ ɞɘ ŭɘŬəɟɑůŮɘɠ Űɖɠ ɟɞɐɠ ɓŬůɑɕɞɜŰŬɘ ůŰɘɠ ůɢɏůŮɘɠ Űɤɜ ŭɡɜɎɛŮɤɜ 

ŬŭɟɎɜŮɘŬɠ ˊɟɞɠ əɎɗŮ ɛɑŬ Ŭˊɧ Űɘɠ ŭɡɜɎɛŮɘɠ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɖɜ əɑɜɖůɖ. ɆŰɖ ɟɞɐ ɛŮ ŮɚŮɨɗŮɟɖ 

ŮˊɘűɎɜŮɘŬ ŮɛűŬɜɑɕɞɜŰŬɘ ŮəŰɧɠ Ŭˊɧ Űɘɠ ŭɡɜɎɛŮɘɠ ŬŭɟɎɜŮɘŬɠ, ŭɡɜɎɛŮɘɠ ɓŬɟɨŰɖŰŬɠ, ŭɡɜɎɛŮɘɠ 

ŭɘŬűɞɟɎɠ ˊɘɏůŮɤɜ, ŭɡɜɎɛŮɘɠ ɘɝɩŭɞɡɠ, ŮˊɘűŬɜŮɘŬəɐɠ ŰɎůɖɠ, ə.ɚ.ˊ.. ɀŮ Űɖɜ ŬŭɘŬůŰŬŰɞˊɞɑɖůɖ 

Űɤɜ ŮɝɘůɩůŮɤɜ Navier-Stokes ɏŰůɘ ɩůŰŮ ɖ ɟɞɐ ɜŬ ɛɖɜ ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ Űɖɜ ŮˊɘűŬɜŮɘŬəɐ 

ŰɎůɖ əŬɘ Ɏɚɚɞɡɠ ˊŬɟɎɔɞɜŰŮɠ, ůɢɖɛŬŰɑɕɞɜŰŬɘ ŭɨɞ ɢŬɟŬəŰɖɟɘůŰɘəɞɑ ŬŭɘɎůŰŬŰɞɘ Ŭɟɘɗɛɞɑ.   

Ƀ ɏɜŬɠ Ŭɟɘɗɛɧɠ ŮɑɜŬɘ ɞ Ŭɟɘɗɛɧɠ Reynolds (Re) ɞ ɞˊɞɑɞɠ ŮəűɟɎɕŮɘ Űɞ ɚɧɔɞ Űɤɜ ŭɡɜɎɛŮɤɜ 

ŬŭɟɎɜŮɘŬɠ ˊɟɞɠ Űɘɠ ŭɡɜɎɛŮɘɠ Űɟɘɓɐɠ, ɚɧɔɤ ɛɖ ɛɖŭŮɜɘəɞɨ ɘɝɩŭɞɡɠ. Ƀ Ŭɟɘɗɛɧɠ Re ŮəűɟɎɕŮɘ 

ɞɡůɘŬůŰɘəɎ Űɖ ůɡɜŮəŰɘəɧŰɖŰŬ ůŰɖ ɟɞɐ əŬɘ ɞɟɑɕŮŰŬɘ ɤɠ Ůɝɐɠ:  

2Å
ɝʑʉʗʈʀʅʏ ɚɿʍʗʉʀʅɻʏ

ɝʑʉʗʈʀʅʏ ɫʑʉʀʆʐʅʆʝʐʂʐɻʏ

6z ,

ʉ
 

ȳˊɞɡ ὠ ɖ ɛɏůɖ ŰŬɢɨŰɖŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɐɠ ŭɘŬŰɞɛɐɠ, ὒ ɖ ɡŭɟŬɡɚɘəɐ ŬəŰɑɜŬ ɐ Űɞ ŰŮŰɟŬˊɚɎůɘɞ 

ŬɡŰɐɠ əŬɘ ’ ɞ ůɡɜŰŮɚŮůŰɐɠ əɘɜɖɛŬŰɘəɐɠ ůɡɜŮəŰɘəɧŰɖŰŬɠ. ũɘŬ ɛɘəɟɏɠ Űɘɛɏɠ Űɞɡ ὙὩ ɖ ɟɞɐ ŮɑɜŬɘ 

ůŰɟɤŰɐ Ůɜɩ ɔɘŬ ɛŮɔɎɚŮɠ Űɘɛɏɠ ɖ ɟɞɐ ɗŮɤɟŮɑŰŬɘ Űɡɟɓɩŭɖɠ. ũɘŬ əɎɗŮ ɛɑŬ ɔŮɤɛŮŰɟɑŬ Ŭɔɤɔɞɨ 

ɡˊɎɟɢŮɘ ɛɘŬ əɟɑůɘɛɖ Űɘɛɐ Űɞɡ Ŭɟɘɗɛɞɨ ὙὩ əɎŰɤ Ŭˊɧ Űɖɜ ɞˊɞɑŬ ɖ ɟɞɐ ŮɑɜŬɘ ůŰɟɤŰɐ əŬɘ ˊɎɜɤ 

Ŭˊɧ Űɖɜ ɞˊɞɑŬ ŮɑɜŬɘ ŬɟɢɘəɎ ŬůŰŬɗɐɠ əŬɘ əŬŰŬɚɐɔŮɘ ɜŬ ŮɑɜŬɘ Űɡɟɓɩŭɖɠ. ȼ əɟɑůɘɛɖ ŬɡŰɐ Űɘɛɐ 

ŮɑɜŬɘ ůɢŮŰɘəɎ ɛɘəɟɐ əŬɘ ůŰɞ ɛŮɔŬɚɨŰŮɟɞ ˊɞůɞůŰɧ Űɤɜ ˊɟɞɓɚɖɛɎŰɤɜ ɖ ɟɞɐ ŮɑɜŬɘ Űɡɟɓɩŭɖɠ. 

ɆŰɟɤŰɐ ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ ɖ ɟɞɐ ɚŮˊŰɞɨ ůŰɟɩɛŬŰɞɠ ɜŮɟɞɨ ůŰɞ ɏŭŬűɞɠ ɧˊɤɠ ůɡɛɓŬɑɜŮɘ 

əŬŰɎ Űɖɜ Ŭˊɞɟɟɞɐ ɧɛɓɟɘɤɜ ɡŭɎŰɤɜ. 

ȼ Ůˊɘɟɟɞɐ Űɖɠ ɓŬɟɨŰɖŰŬɠ ůŰɖ ɟɞɐ ɛŮ ŮɚŮɨɗŮɟɖ ŮˊɘűɎɜŮɘŬ ŮəűɟɎɕŮŰŬɘ Ŭˊɧ Űɞɜ Ŭɟɘɗɛɧ Froude 

ɞ ɞˊɞɑɞɠ ɞɟɑɕŮŰŬɘ ɤɠ Ůɝɐɠ: 

&
ɝʑʉʗʈʀʅʏ ɚɿʍʗʉʀʅɻʏ

ɝʑʉʗʈʀʅʏ ɛɻʍʞʐʂʐɻʏ

6

Çz ,
 

ȳˊɞɡ ὠ ɖ ɛɏůɖ ŰŬɢɨŰɖŰŬ Űɖɠ ɢŬɟŬəŰɖɟɘůŰɘəɐɠ ŭɘŬŰɞɛɐɠ əŬɘ ὒ ɢŬɟŬəŰɖɟɘůŰɘəɧ ɛɐəɞɠ ɑůɞ ɛŮ 

Űɞ ɡŭɟŬɡɚɘəɧ ɓɎɗɞɠ. ȷɜɎɚɞɔŬ ɛŮ Űɖɜ Űɘɛɐ Űɞɡ Ŭɟɘɗɛɞɨ Ὂ ɖ ɟɞɐ ŭɘŬəɟɑɜŮŰŬɘ ůŮ ŰɟŮɘɠ 

əŬŰɖɔɞɟɑŮɠ: 

(i) ũɘŬ  Ὂ ρ ɖ ɟɞɐ əŬɚŮɑŰŬɘ ɡˊɞəɟɑůɘɛɖ. ȼ ŭɨɜŬɛɖ Űɖɠ ɓŬɟɨŰɖŰŬɠ ŮɑɜŬɘ ůɖɛŬɜŰɘəɐ 

ůŮ ůɢɏůɖ ɛŮ Űɖ ŭɨɜŬɛɖ ŬŭɟɎɜŮɘŬɠ. ɇɏŰɞɘɞɡ Ůɑŭɞɡɠ ɟɞɐ ŮɛűŬɜɑɕŮɘ ɛɘəɟɐ ŰŬɢɨŰɖŰŬ 

əŬɘ ůɡɜŬɜŰɎŰŬɘ ůŰŬ ɢŬɛɖɚɎ ŰɛɐɛŬŰŬ Űɤɜ ˊɞŰŬɛɩɜ. 
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(ii)  ũɘŬ Ὂ ρ ɖ ɟɞɐ əŬɚŮɑŰŬɘ ɡˊŮɟəɟɑůɘɛɖ əŬɘ əɡɟɘŬɟɢŮɑŰŬɘ Ŭˊɧ Űɘɠ ŭɡɜɎɛŮɘɠ 

ŬŭɟɎɜŮɘŬɠ. ɆŰɖ űɨůɖ ɖ ɟɞɐ ŬɡŰɐ ůɡɜŬɜŰɎŰŬɘ ůŮ ɢŮɑɛŬɟɟɞɡɠ əŬɘ ɟɏɛŬŰŬ ɛŮ ɛŮɔɎɚɖ 

əŬŰɎ ɛɐəɞɠ əɚɑůɖ. 

(iii)  ũɘŬ Ὂ ρ ɖ ɟɞɐ ŮɑɜŬɘ əɟɑůɘɛɖ. ȼ əɟɑůɘɛɖ ɟɞɐ ŬˊɞŰŮɚŮɑ ɛɘŬ ŬůŰŬɗɐ, ɛŮŰŬɓŬŰɘəɐ 

əŬŰɎůŰŬůɖ ɛŮŰŬɝɨ ɡˊɞəɟɑůɘɛɖɠ əŬɘ ɡˊŮɟəɟɑůɘɛɖɠ ɟɞɐɠ. 

ȳˊɤɠ ɏɢŮɘ ŬɜŬűŮɟɗŮɑ ůŮ ˊɟɞɖɔɞɨɛŮɜɞ əŮűɎɚŬɘɞ, ůŰɞ ˊɚŬɑůɘɞ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ɖ 

ɛŮɚɏŰɖ ɔɑɜŮŰŬɘ ůŮ ůɡɜɗɐəŮɠ ɛɖ ɛɧɜɘɛɖɠ ɟɞɐɠ. Ⱦɨɟɘɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɖɠ ɛɖ ɛɧɜɘɛɖɠ ɟɞɐɠ 

ŮɑɜŬɘ ɖ ɛŮŰŬűɞɟɎ ɛɎɕŬɠ əŬŰɎ Űɖ ŭɘɎŭɞůɖ Űɤɜ əɡɛŬŰɘůɛɩɜ ůŰɖɜ ŮɚŮɨɗŮɟɖ ŮˊɘűɎɜŮɘŬ. ɆŮ 

ŬɜŰɑɗŮůɖ ɛŮ Űɖ ɛɖ ɛɧɜɘɛɖ ɟɞɐ ůŮ əɚŮɘůŰɞɨɠ Ŭɔɤɔɞɨɠ Űɞ ɜŮɟɧ ɗŮɤɟŮɑŰŬɘ ŬůɡɛˊɑŮůŰɞ əŬɘ ɞɘ 

ɛŮŰŬɓɞɚɏɠ ˊɘɏůŮɤɜ ŮəűɟɎɕɞɜŰŬɘ ɤɠ ɛŮŰŬɓɞɚɏɠ ůŰɎɗɛɖɠ (ɁɞɡŰůɧˊɞɡɚɞɠ ə.Ŭ. 2007, 

ɄŬˊŬɜɘəɞɚɎɞɡ 2012). 

 

2.3 ȺɝɘůɩůŮɘɠ əŬɘ ȹɘɎəɟɘůɖ Ʉɚɖɛɛɡɟɘəɩɜ ȾɡɛɎŰɤɜ 

ȼ ɛɖ ɛɧɜɘɛɖ, ɛŮŰŬɓŬɚɚɧɛŮɜɖ ɟɞɐ ˊŮɟɘɔɟɎűŮŰŬɘ Ŭˊɧ Űɘɠ ȺɝɘůɩůŮɘɠ Saint Venant ɐ Ŭɚɚɘɩɠ, 

ȺɝɘůɩůŮɘɠ ȷɓŬɗɩɜ ɈŭɎŰɤɜ (Shallow Water Equations). Ƀɘ ȺɝɘůɩůŮɘɠ Saint Venant 

ɟ́ɞəɨˊŰɞɡɜ Ŭˊɧ Űɖɜ əŬŰɎ ɓɎɗɞɠ ɞɚɞəɚɐɟɤůɖ Űɤɜ ŮɝɘůɩůŮɤɜ ɆɡɜɏɢŮɘŬɠ əŬɘ Navier-Stokes 

ɞɘ ɞˊɞɑŮɠ ˊŮɟɘɔɟɎűɞɡɜ Űɖ ɟɞɐ ɛŮ ɓɎůɖ Űɘɠ Ŭɟɢɏɠ ŭɘŬŰɐɟɖůɖɠ Űɖɠ ɛɎɕŬɠ əŬɘ Űɖɠ ɞɟɛɐɠ. Ƀɘ 

ȺɝɘůɩůŮɘɠ ɆɡɜɏɢŮɘŬɠ əŬɘ Navier-Stokes ŮɑɜŬɘ ŬˊɧɟɟɞɘŬ Űɞɡ ˊɟɩŰɞɡ əŬɘ ŭŮɨŰŮɟɞɡ Ɂɧɛɞɡ Űɞɡ 

ɁŮɨŰɤɜŬ ɧŰŬɜ ŮűŬɟɛɧɕɞɜŰŬɘ ůŮ ɏɜŬɜ ɧɔəɞ Ůɚɏɔɢɞɡ Űɖɠ ɟɞɐɠ Űɞɡ ɜŮɟɞɨ. ȼ ɞɚɞəɚɐɟɤůɖ 

ɔɑɜŮŰŬɘ ɡˊɧ Űɘɠ ˊŬɟŬəɎŰɤ ˊŬɟŬŭɞɢɏɠ:  

¶ ɇɞ ɜŮɟɧ ŮɑɜŬɘ ŬůɡɛˊɑŮůŰɞ əŬɘ ɞɛɞɔŮɜɏɠ, ŭɖɚŬŭɐ ɖ ˊɡəɜɧŰɖŰɎ Űɞɡ ŮɑɜŬɘ ůŰŬɗŮɟɐ ůŮ 

ɧɚɞ Űɞ ˊŮŭɑɞ ɟɞɐɠ ŬɜŮɝŬɟŰɐŰɤɠ ɢɟɧɜɞɡ. 

¶ ȺɘůɎɔŮŰŬɘ ɖ ɏɜɜɞɘŬ Űɤɜ ɛɏůɤɜ ŰŬɢɡŰɐŰɤɜ əŬŰɎ ɛɐəɞɠ əŬɘ ŮɔəɎɟůɘŬ Űɖɠ ɟɞɐɠ ɛŮ Űɖ 

ɗŮɩɟɖůɖ ɧŰɘ ɞɘ ɛŮŰŬɓɞɚɏɠ Űɤɜ ŰŬɢɡŰɐŰɤɜ əŬŰɎ Űɖɜ əŬŰŬəɧɟɡűɖ ŭɘŮɨɗɡɜůɖ ŮɑɜŬɘ 

ŬɛŮɚɖŰɏŮɠ. 

¶ ȼ əŬŰŬɜɞɛɐ Űɤɜ ˊɘɏůŮɤɜ ůŮ ɞˊɞɘɞŭɐˊɞŰŮ əŬŰŬəɧɟɡűɞ ŮˊɑˊŮŭɞ ŮɑɜŬɘ ɡŭɟɞůŰŬŰɘəɐ. 

¶ ȼ əɚɑůɖ Űɞɡ ˊɡɗɛɏɜŬ ŮɑɜŬɘ ɛɘəɟɐ ɏŰůɘ ɩůŰŮ ɜŬ ɛɖɜ ɡˊɎɟɢŮɘ ɞɡůɘŬůŰɘəɐ ŭɘŬűɞɟɎ 

ɛŮŰŬɝɨ Űɞɡ ɓɎɗɞɡɠ ɟɞɐɠ, ŮɑŰŮ ŬɡŰɧ ɛŮŰɟɘɏŰŬɘ əŬŰŬəɧɟɡűŬ, ŮɑŰŮ əɎɗŮŰŬ ůŰɞɜ ˊɡɗɛɏɜŬ. 

¶ ȹŮɜ ɡˊɎɟɢɞɡɜ ŬůɡɜɏɢŮɘŮɠ ɐ ŬˊɧŰɞɛŮɠ ɛŮŰŬɓɞɚɏɠ ůŰɞ ˊŮŭɑɞ ɟɞɐɠ. 

¶ ȹŮɜ ɡˊɎɟɢŮɘ Ůɘůɟɞɐ ɐ Ůəɟɞɐ. 
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¶ Ƀɘ ŮůɤŰŮɟɘəɏɠ ŭɡɜɎɛŮɘɠ Űɟɘɓɐɠ (ŭɡɜŬɛɘəɐ ůɡɜŮəŰɘəɧŰɖŰŬ ɐ ɘɝɩŭŮɠ) əŬɘ ɞɘ ŬɜŰɑůŰɞɘɢŮɠ 

ŮɝɤŰŮɟɘəɏɠ (Űɟɘɓɏɠ ůŰɞɜ ˊɡɗɛɏɜŬ əŬɘ ůŰɖɜ ŮɚŮɨɗŮɟɖ ŮˊɘűɎɜŮɘŬ Űɞɡ ɜŮɟɞɨ) ɛˊɞɟɞɨɜ ɜŬ 

ˊɟɞůɞɛɞɘɤɗɞɨɜ ɛŮ ůɡɜŰŮɚŮůŰɏɠ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ ɖɛɘŮɛˊŮɘɟɘəɏɠ ŮəűɟɎůŮɘɠ (ˊ.ɢ. 

Manning, Chezy ə.ɚˊ.) əŬɘ ɞɘ ɞˊɞɑŮɠ ɘůɢɨɞɡɜ ůŮ ůɡɜɗɐəŮɠ ɞɛɞɘɧɛɞɟűɖɠ ɟɞɐɠ. 

Ƀɘ ȺɝɘůɩůŮɘɠ 2.1, 2.2 əŬɘ 2.3 ŬˊɞŰŮɚɞɨɜ Űɖ ɔŮɜɘəɐ ɛɞɟűɐ Űɤɜ ŮɝɘůɩůŮɤɜ Saint Venant (Ⱥɝ. 

2.1 ɏɤɠ 2.3) ˊɞɡ ˊɟɞəɨˊŰɞɡɜ ɏˊŮɘŰŬ Ŭˊɧ Űɖɜ ɞɚɞəɚɐɟɤůɖ, Űɘɠ ˊŬɟŬŭɞɢɏɠ əŬɘ əɎˊɞɘɞɡɠ 

ɛŬɗɖɛŬŰɘəɞɨɠ ɛŮŰŬůɢɖɛŬŰɘůɛɞɨɠ. ȼ Ůɝɑůɤůɖ 2.1 ŮəűɟɎɕŮɘ Űɖɜ Ⱥɝɑůɤůɖ ɆɡɜɏɢŮɘŬɠ Űɖɠ ɟɞɐɠ 

Ůɜɩ ɞɘ ŮɝɘůɩůŮɘɠ 2.2 əŬɘ 2.3 ŮəűɟɎɕɞɡɜ Űɖɜ ȷɟɢɐ ȹɘŬŰɐɟɖůɖɠ Űɖɠ Ƀɟɛɐɠ ůŰɖ ɟɞɐ. 

ᶻ ᶻ
π                                                                                 (2.1) 

ὫὬ ὫὬὛ Ὓ                                                         (2.2) 

ὫὬ ὫὬὛ Ὓ                                                          (2.3) 

ȳˊɞɡ: 

h ɓɎɗɞɠ ɜŮɟɞɨ (m), u ŰŬɢɨŰɖŰŬ ɜŮɟɞɨ əŬŰɎ Űɖɜ ɞɟɘɕɧɜŰɘŬ ŭɘŮɨɗɡɜůɖ x (m/s), v ŰŬɢɨŰɖŰŬ 

ɜŮɟɞɨ əŬŰɎ Űɖɜ ɞɟɘɕɧɜŰɘŬ ŭɘŮɨɗɡɜůɖ y (m/s), g ŮˊɘŰɎɢɡɜůɖ Űɖɠ ɓŬɟɨŰɖŰŬɠ (m/s
2), S0

x
 əɚɑůɖ 

ˊɡɗɛɏɜŬ əŬŰɎ Űɖɜ ɞɟɘɕɧɜŰɘŬ ŭɘŮɨɗɡɜůɖ x, S0
y
 əɚɑůɖ ˊɡɗɛɏɜŬ əŬŰɎ Űɖɜ ɞɟɘɕɧɜŰɘŬ ŭɘŮɨɗɡɜůɖ y 

Sf
x
 ŬˊɩɚŮɘŮɠ ɚɧɔɤ Űɟɘɓɐɠ ůŰɞɜ ˊɡɗɛɏɜŬ əŬŰɎ Űɖɜ ɞɟɘɕɧɜŰɘŬ ŭɘŮɨɗɡɜůɖ x (əɚɑůɖ ɔɟŬɛɛɐɠ 

ŮɜɏɟɔŮɘŬɠ), Sf
y
 ŬˊɩɚŮɘŮɠ ɚɧɔɤ Űɟɘɓɐɠ ůŰɞɜ ˊɡɗɛɏɜŬ əŬŰɎ Űɖɜ ɞɟɘɕɧɜŰɘŬ ŭɘŮɨɗɡɜůɖ y (əɚɑůɖ 

ɔɟŬɛɛɐɠ ŮɜɏɟɔŮɘŬɠ). 

Ƀɘ ɧɟɞɘ Űɖɠ əɚɑůɖɠ Űɤɜ ŬˊɤɚŮɘɩɜ Űɟɘɓɐɠ ɛˊɞɟɞɨɜ ɜŬ ɔɟŬűŰɞɨɜ əŬɘ ɤɠ Ůɝɐɠ:  

Ὓ ὲό
Ѝ

Ⱦ , Ὓ ὲὺ
Ѝ

Ⱦ                                                                            (2.4) 

ɧˊɞɡ ὲ ɞ ůɡɜŰŮɚŮůŰɐɠ Manning. 

Ʉɞɚɚɏɠ űɞɟɏɠ, ˊŬɟɎ Űɖ ŭɘŭɘɎůŰŬŰɖ űɨůɖ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ Űɖɠ űɡůɘəɐɠ ɟɞɐɠ ůŮ ˊɚɖɛɛɡɟɘəɎ 

ˊŮŭɑŬ, ɔɘŬ ɚɧɔɞɡɠ Ŭˊɚɞˊɞɑɖůɖɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɖ ɛɞɜɞŭɘɎůŰŬŰɖ ɛɞɟűɐ Űɤɜ ŮɝɘůɩůŮɤɜ. ȼ 

ŬɜŰɑůŰɞɘɢɖ ɏəűɟŬůɖ Űɤɜ ŮɝɘůɩůŮɤɜ Saint Venant (Ⱥɝ. 2.5 əŬɘ 2.6) ɔɘŬ ɛɑŬ ŭɘɎůŰŬůɖ ŮɑɜŬɘ ɖ 

Ŭəɧɚɞɡɗɖ: 

π                                                                                                                (2.5) 
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1 11
f o

u qy u u u
S S

x g x g t gA

µ µ µ
= - - - -

µ µ µ
                                                                             (2.6) 

ȳˊɞɡ:  

A ŮɛɓŬŭɧɜ ɡɔɟɐɠ ŭɘŬŰɞɛɐɠ (m
2
), Q ˊŬɟɞɢɐ (m

3
/s), u ɖ ŰŬɢɨŰɖŰŬ Űɞɡ ɜŮɟɞɨ (m/s), S0 ɖ əɚɑůɖ 

ˊɡɗɛɏɜŬ, Sf ŬˊɩɚŮɘŮɠ ɚɧɔɤ Űɟɘɓɐɠ ůŰɞɜ ˊɡɗɛɏɜŬ. Ⱥˊɑůɖɠ, ɞɘ ɧɟɞɘ 
y

x

µ

µ
 ŮɑɜŬɘ ɖ əɚɑůɖ ˊɑŮůɖɠ, 

u u

g x

µ

µ
ɖ əɚɑůɖ ɛŮŰŬɗŮŰɘəɐɠ ŮˊɘŰɎɢɡɜůɖɠ, 

u

g t

µ

µ
ɖ əɚɑůɖ Űɞˊɘəɐɠ ŮˊɘŰɎɢɡɜůɖɠ. 

ɆŰɖɜ ˊŬɟŬˊɎɜɤ Ⱥɝɑůɤůɖ 2.6 ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ˊŮɟɑˊŰɤůɖ Űɞɡ ˊɚɖɛɛɡɟɘəɞɨ əɨɛŬŰɞɠ ˊɞɡ 

ɛŮɚŮŰɎŰŬɘ ɔɑɜɞɜŰŬɘ əɎˊɞɘŮɠ ŬˊɚɞˊɞɘɐůŮɘɠ Ŭˊɧ Űɞ əɎɗŮ ˊɟɧɔɟŬɛɛŬ. Ƀɘ ŬˊɚɞˊɞɘɐůŮɘɠ ŬɡŰɏɠ 

ůŰɘɠ ˊŬɟŬˊɎɜɤ ŮɝɘůɩůŮɘɠ Űɧůɞ ůŰɖ ɛɑŬ ŭɘɎůŰŬůɖ ɧůɞ əŬɘ ůŰɘɠ ŭɨɞ ŭɘŬůŰɎůŮɘɠ, ůŮ ůɡɜŭɡŬůɛɧ 

ɛŮ Űɞ ůɢɐɛŬ Ůˊɑɚɡůɐɠ Űɞɡɠ, ŬˊɞŰŮɚɞɨɜ Űɖɜ Ůɘŭɞˊɞɘɧ ŭɘŬűɞɟɎ ɛŮŰŬɝɨ Űɤɜ ŭɘŬűɧɟɤɜ ˊŬəɏŰɤɜ 

ɚɞɔɘůɛɘəɞɨ. ȼ ŭɘŬɗɏůɘɛɖ ˊɚɖɟɞűɞɟɑŬ əŬɘ ɞ ůəɞˊɧɠ Űɖɠ ˊɟɞůɞɛɞɑɤůɖɠ ŬˊɞŰŮɚɞɨɜ ůŮ əɎɗŮ 

ˊŮɟɑˊŰɤůɖ Űɞ ɓŬůɘəɧ əɟɘŰɐɟɘɞ ɔɘŬ Űɖɜ Ůˊɘɚɞɔɐ Űɞɡ ɛɞɜŰɏɚɞɡ ˊɞɡ ɗŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ. 

ɆɡɔəŮəɟɘɛɏɜŬ, ɔɘŬ əŬŰŬɜŮɛɖɛɏɜŮɠ ˊŬɟŬŰɖɟɐůŮɘɠ əŬɘ ˊɟɞɓɚɏɣŮɘɠ ŮɑɜŬɘ əŬɚɨŰŮɟɖ ɖ ɢɟɐůɖ 

Ůɜɧɠ 2D ɛɞɜŰɏɚɞɡ, Ůɜɩ ɔɘŬ ůɖɛŮɘŬəɏɠ ɛŮŰɟɐůŮɘɠ ůŰɎɗɛɖɠ ɐ ˊŬɟɞɢɐɠ ŮɑɜŬɘ ůɡɛɓŬŰɐ əŬɘ ɖ 

ɢɟɐůɖ 1D ɛɞɜŰɏɚɤɜ (Horritt & Bates 2002). 

ȼ ŭɘɎəɟɘůɖ Űɤɜ ˊɚɖɛɛɡɟɘəɩɜ əɡɛɎŰɤɜ ˊŮɟɘɔɟɎűŮŰŬɘ Ŭəɞɚɞɨɗɤɠ. ȷɜɎɚɞɔŬ ɛŮ ŰŬ ɘŭɘŬɑŰŮɟŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ˊŮɟɑˊŰɤůɖɠ ˊɞɡ ɛŮɚŮŰɎŰŬɘ, ɧˊɤɠ ŮɑɜŬɘ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɖ ŰɞˊɞɔɟŬűɑŬ, ɖ 

ŭɘŬɗɏůɘɛɖ ˊŬɟɞɢɐ, ŰŬ ɡŭɟŬɡɚɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ, ŰŬ ŭɘŬɗɏůɘɛŬ ůŰɞɘɢŮɑŬ, ə.Ŭ., ŮˊɘɚɏɔŮŰŬɘ ɞ 

əŬŰŬɚɚɖɚɧŰŮɟɞɠ Űɟɧˊɞɠ ˊŮɟɘɔɟŬűɐɠ əŬɘ ɡˊɞɚɞɔɘůɛɞɨ Űɖɠ ŭɘɎŭɞůɖɠ Űɞɡ ˊɚɖɛɛɡɟɘəɞɨ 

əɨɛŬŰɞɠ.  

(Ŭ) ȾɘɜɖɛŬŰɘəɧ əɨɛŬ 

ɆŰɞ əɘɜɖɛŬŰɘəɧ əɨɛŬ, ɖ ˊŬɟɞɢɐ ŬˊɞŰŮɚŮɑ ůɡɜɎɟŰɖůɖ ɛɧɜɞ Űɞɡ ɓɎɗɞɡɠ əŬɘ Ůˊɘˊɚɏɞɜ, ɖ əɚɑůɖ 

Űɟɘɓɩɜ ɗŮɤɟŮɑŰŬɘ ˊɟŬəŰɘəɎ ɑůɖ ɛŮ Űɖɜ əɚɑůɖ Űɞɡ ˊɡɗɛɏɜŬ. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ, ɔɘŬ Űɖ ɛŮɚɏŰɖ ɛŮ 

ˊŮɟɘɔɟŬűɐ əɘɜɖɛŬŰɘəɞɨ əɨɛŬŰɞɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɛɧɜɞ ɞ ɧɟɞɠ Űɖɠ əɚɑůɖɠ Űɟɘɓɩɜ ˊɡɗɛɏɜŬ S0. 

ȰɜŬ űɡůɘəɧ ˊɚɖɛɛɡɟɘəɧ əɨɛŬ ɛˊɞɟŮɑ əŬŰɎ ˊɟɞůɏɔɔɘůɖ ɜŬ ɗŮɤɟɖɗŮɑ əɘɜɖɛŬŰɘəɧ ɧŰŬɜ ɖ əɚɑůɖ 

Űɞɡ ˊɡɗɛɏɜŬ ŮɑɜŬɘ ůɢŮŰɘəɎ ɛŮɔɎɚɖ. ɉŬɟŬəŰɖɟɘůŰɘəɧ Űɞɡ əɘɜɖɛŬŰɘəɞɨ əɨɛŬŰɞɠ ŮɑɜŬɘ ɧŰɘ ŬɡŰɧ 

ɏɢŮɘ ɛɑŬ ɛɧɜɞ ŰŬɢɨŰɖŰŬ ɛŮŰɎŭɞůɖɠ əŬɘ ɛɎɚɘůŰŬ ˊɟɞɠ ŰŬ əŬŰɎɜŰɖ əŬɗɩɠ ŬɡŰɧ ˊɟɞəɨˊŰŮɘ 

ɓŬůɘəɎ ɛɧɜɞ Ŭˊɧ Űɖɜ Ůɝɑůɤůɖ ůɡɜɏɢŮɘŬɠ.  
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(ɓ) ȾɨɛŬ ŭɘɎɢɡůɖɠ 

ȾŬŰɎ Űɖɜ ˊŮɟɘɔɟŬűɐ ɛŮ əɨɛŬ ŭɘɎɢɡůɖɠ, ŬɔɜɞŮɑŰŬɘ ɖ ɞɟɛɐ, ŭɖɚŬŭɐ ɞ ŰŮɚŮɡŰŬɑɞɠ ɧɟɞɠ Űɖɠ 

Ⱥɝɑůɤůɖɠ 2.6. ȰɜŬ űɡůɘəɧ ˊɚɖɛɛɡɟɘəɧ əɨɛŬ ɛˊɞɟŮɑ ɜŬ ˊŮɟɘɔɟŬűŮɑ ɛŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ ɧŰŬɜ 

ɞɘ ŬɜŰɘůŰɎůŮɘɠ ůŰɞɜ ˊɡɗɛɏɜŬ ŮɑɜŬɘ ůɢŮŰɘəɎ ɡɣɖɚɏɠ əŬɘ ɖ ŬɚɚŬɔɐ ůŰɖɜ ɞɟɛɐ ŮɑɜŬɘ ŬɛŮɚɖŰɏŬ. 

(ɔ) ȹɡɜŬɛɘəɧ əɨɛŬ 

ȾŬŰɎ Űɖɜ ˊŮɟɘɔɟŬűɐ ɛŮ ŭɡɜŬɛɘəɧ əɨɛŬ ŭŮɜ ŬɔɜɞŮɑŰŬɘ əŬɜɏɜŬɠ ɧɟɞɠ Űɖɠ Ⱥɝɑůɤůɖɠ 2.6 əŬɘ 

ůɡɜŮˊɩɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɧŰŬɜ ɖ ɛŮŰŬɓɞɚɐ Űɖɠ ɞɟɛɐɠ ůŰɞ ɢɩɟɞ əŬɘ Űɞ ɢɟɧɜɞ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ 

ůɖɛŬɜŰɘəɐ. ɆŰɖ űɨůɖ, ůŮ ˊŮɟɘˊŰɩůŮɘɠ ɛŮ ɛɘəɟɐ əɚɑůɖ ŮɚŮɨɗŮɟɖɠ ŮˊɘűɎɜŮɘŬɠ, ɛɘəɟɐ əɚɑůɖ əŬɘ 

Űɟɘɓɐ ˊɡɗɛɏɜŬ, Űɞ ŭɡɜŬɛɘəɧ əɨɛŬ ŬˊɞŰŮɚŮɑ Űɖɜ əŬŰŬɚɚɖɚɧŰŮɟɖ ˊŮɟɘɔɟŬűɐ əŬɗɩɠ əŬɗɘůŰɎ 

ŭɡɜŬŰɐ Űɖɜ ɡɣɖɚɐɠ ŰɎɝɖɠ ˊŮɟɘɔɟŬűɐ Űɖɠ ɟɞɐɠ (ɁɞɡŰůɧˊɞɡɚɞɠ ə.Ŭ. 2007, ɀˊɏɚɚɞɠ 2011, 

ɄŬˊŬɜɘəɞɚɎɞɡ 2012).   
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2.4 ɄɚɖɛɛɡɟɘəɎ ɀɞɜŰɏɚŬ 

ɇŬ ˊɚɖɛɛɡɟɘəɎ ɛɞɜŰɏɚŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ɔɘŬ Űɖ 

ɛŮɚɏŰɖ Űɖɠ ˊɚɖɛɛɡɟɘəɐɠ əŬŰɎəɚɡůɖɠ ŮɑɜŬɘ ŰŬ: HEC-RAS, LISFLOOD-FP əŬɘ MIKE 

FLOOD. ȼ ɓŬůɘəɐ Űɞɡɠ ŭɘŬűɞɟɎ ɏɔəŮɘŰŬɘ ůŰɘɠ ŭɘŬůŰɎůŮɘɠ ŬɜɎɚɡůɖɠ ɧˊɤɠ ɗŬ ŭɞɨɛŮ əŬɘ 

ˊŬɟŬəɎŰɤ. Ʉɘɞ ŬɜŬɚɡŰɘəɎ, əɎɗŮ ɏɜŬ Ŭˊɧ ŰŬ ɛŮɚŮŰɩɛŮɜŬ ˊŬəɏŰŬ ɚɞɔɘůɛɘəɞɨ, ɢɟɖůɘɛɞˊɞɘŮɑ 

ŮɑŰŮ Űɖɜ 1D ŮɑŰŮ Űɖɜ 2D ɛɞɟűɐ Űɤɜ ŮɝɘůɩůŮɤɜ Saint Venant Űɖɠ ɞˊɞɑŬɠ Űɖ ɚɨůɖ ˊɟɞůŮɔɔɑɕŮɘ 

ɛɏůɤ ůɢɐɛŬŰɞɠ ˊŮˊŮɟŬůɛɏɜɤɜ ŭɘŬűɞɟɩɜ. Ƀ Űɟɧˊɞɠ Ůˊɑɚɡůɖɠ Űɤɜ ɛŮɟɘəɩɜ ŭɘŬűɞɟɘəɩɜ 

ŮɝɘůɩůŮɤɜ Saint Venant ŮɑɜŬɘ ɑůɤɠ Űɞ ˊɘɞ əŬɗɞɟɘůŰɘəɧ ůŰɞɘɢŮɑɞ ůŮ ɧŰɘ ŬűɞɟɎ Űɖɜ ŬəɟɑɓŮɘŬ 

əŬɘ Űɖ ɛɞɟűɐ Űɖɠ ɚɨůɖɠ ɖ ɞˊɞɑŬ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɞ ŮəɎůŰɞŰŮ ɛɞɜŰɏɚɞ ɡŭɟŬɡɚɘəɐɠ 

ˊɟɞůɞɛɞɑɤůɖɠ. 

 

2.4.1 ŪŮɤɟɖŰɘəɧ ˊɚŬɑůɘɞ ɡˊɞɚɞɔɘůɛɩɜ ůŰɞ HEC-RAS 

ɇɞ ɡŭɟŬɡɚɘəɧ ɛɞɜŰɏɚɞ HEC-RAS (www.hec.usace.army.mil/software/hec-ras/) Űɞɡ U.S. 

Army Corps of Engineers ŮɑɜŬɘ ɏɜŬ Ŭˊɧ ŰŬ ˊɘɞ Ůɡɟɏɤɠ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜŬ ɛɞɜŰɏɚŬ ůŮ 

ˊɚɖɛɛɡɟɘəɏɠ ɛŮɚɏŰŮɠ. ȺɑɜŬɘ ɏɜŬ ŮɚŮɨɗŮɟɞ ˊŬəɏŰɞ ɚɞɔɘůɛɘəɞɨ ɛɞɜɞŭɘɎůŰŬŰɖɠ ŬɜɎɚɡůɖɠ Űɖɠ 

ɟɞɐɠ ˊɞŰŬɛɞɨ əŬɘ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ˊɟɞůɞɛɞɘɩůŮɘ ůɡɜɗɐəŮɠ ɛɧɜɘɛɖɠ ɟɞɐɠ, ɛɖ ɛɧɜɘɛɖ 

ɟɞɐ, ˊŮɟɘˊŰɩůŮɘɠ ɛŮŰŬűɞɟɎɠ ɘɕɐɛŬŰɞɠ əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ɡˊɞɚɞɔɘůɛɞɨɠ ˊɞɘɧŰɖŰŬɠ ɜŮɟɞɨ. 

ɋɠ ŭŮŭɞɛɏɜŬ Ůɘůɧŭɞɡ ŬˊŬɘŰɞɨɜŰŬɘ Ŭˊɧ Űɞ ɚɞɔɘůɛɘəɧ ŰŬ ɔŮɤɛŮŰɟɘəɎ əŬɘ ɛɞɟűɞɚɞɔɘəɎ 

ůŰɞɘɢŮɑŬ Űɤɜ ŭɘŬŰɞɛɩɜ Űɞɡ ˊɞŰŬɛɞɨ, ɞɘ ɞɟɘŬəɏɠ ůɡɜɗɐəŮɠ Űɖɠ ɟɞɐɠ, ˊ.ɢ. ɡŭɟɞɔɟɎűɖɛŬ 

Ůɘůɧŭɞɡ ůŰŬ ŬɜɎɜŰɖ, əŬɛˊɨɚɖ Q-h ůŰŬ əŬŰɎɜŰɖ, əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ɞɘ Ŭɟɢɘəɏɠ ůɡɜɗɐəŮɠ Űɞɡ 

ˊɞŰŬɛɞɨ, ˊ.ɢ. Ŭɟɢɘəɐ ˊŬɟɞɢɐ. Ƀɘ Ŭɟɢɏɠ ŭɘŬŰɐɟɖůɖɠ Űɖɠ ɛɎɕŬɠ əŬɘ Űɖɠ ɞɟɛɐɠ ŮəűɟɎɕɞɜŰŬɘ ɛŮ 

Űɖ ɛɞɟűɐ ɛŮɟɘəɩɜ ŭɘŬűɞɟɘəɩɜ ŮɝɘůɩůŮɤɜ ɞɘ ɞˊɞɑŮɠ ŮˊɘɚɨɞɜŰŬɘ ɛŮ ůɢɐɛŬ ˊŮˊŮɟŬůɛɏɜɤɜ 

ŭɘŬűɞɟɩɜ ɧˊɤɠ ɗŬ ŬɜŬűŮɟɗŮɑ ůŰɖ ůɡɜɏɢŮɘŬ.  

ɆŮ ɧŰɘ ŬűɞɟɎ Űɖ ɛɖ ɛɧɜɘɛɖ ɟɞɐ əŬɘ ŰŬ ŭɘŭɘɎůŰŬŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ, əŬŰɎ Űɖɜ Ůəŭɐɚɤůɖ 

ˊɚɖɛɛɡɟɘəɞɨ űŬɘɜɞɛɏɜɞɡ ŬɡɝɎɜŮŰŬɘ ůŰŬŭɘŬəɎ Űɞ ɓɎɗɞɠ ůŰɞ ˊɞŰɎɛɘ ɛŮ ŬˊɞŰɏɚŮůɛŬ ŬɡŰɧ ɜŬ 

ɔŮɛɑůŮɘ əŬɘ ɜŬ ŮɝŬˊɚɤɗŮɑ ɖ ɟɞɐ ůŰɞ ˊɚɖɛɛɡɟɘəɧ ˊŮŭɑɞ ɔŮɛɑɕɞɜŰŬɠ Űɘɠ ŭɘŬɗɏůɘɛŮɠ ŮəŰɎůŮɘɠ. 

ȰˊŮɘŰŬ, ɛɏɟɞɠ Űɞɡ ɜŮɟɞɨ ŮˊɘůŰɟɏűŮɘ ɝŬɜɎ ůŰɖɜ əɞɑŰɖ. ȳˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ Ŭəɧɚɞɡɗɞ ɆɢɐɛŬ 

2.1, ɚɧɔɤ Űɞɡ ɧŰɘ ɖ Ŭɟɢɘəɐ əŬŰŮɨɗɡɜůɖ Űɞɡ ˊɞŰŬɛɞɨ ŮɑɜŬɘ ˊɟɞůŬɜŬŰɞɚɘůɛɏɜɖ ůŰɖɜ əɞɑŰɖ, ɞɘ 

ˊŮɟɘɞɢɏɠ ŮɝɎˊɚɤůɖɠ Űɞɡ ɜŮɟɞɨ ɗŮɤɟɞɨɜŰŬɘ ɧŰɘ ŮɑɜŬɘ əŬɘ ŬɡŰɏɠ ˊɟɞůŬɜŬŰɞɚɘůɛɏɜŮɠ 

ˊŬɟɎˊɚŮɡɟŬ ůŰɖɜ əɞɑŰɖ. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ ɔɑɜŮŰŬɘ ɖ Ŭˊɚɞˊɞɑɖůɖ Ŭˊɧ Űɞ ˊɟɧɔɟŬɛɛŬ ɧŰɘ ɖ 1D 

http://www.hec.usace.army.mil/software/hec-ras/
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ŬɜŬˊŬɟɎůŰŬůɖ ɛˊɞɟŮɑ ɜŬ ŭɩůŮɘ ɘəŬɜɞˊɞɘɖŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ. ȹɨɞ ɓŬůɘəɏɠ ˊŬɟŬŭɞɢɏɠ 

ɔɑɜɞɜŰŬɘ ˊɟɞɠ ŬɡŰɐ Űɖɜ əŬŰŮɨɗɡɜůɖ. ȷűŮɜɧɠ, ɞɘ ˊŮɟɘɞɢɏɠ ˊɞɡ ˊɚɖɟɩɜɞɜŰŬɘ ɛŮ ɜŮɟɧ 

ŮəŬŰɏɟɤɗŮɜ Űɖɠ əɞɑŰɖɠ ˊɟɞůɞɛɞɘɎɕɞɜŰŬɘ ɛŮ ˊŮɟɘɞɢɏɠ ŬˊɞɗɐəŮɡůɖɠ ɜŮɟɞɨ (Storage areas) ɞɘ 

ɞˊɞɑŮɠ ŬɜŰŬɚɚɎůůɞɡɜ ɜŮɟɧ ɛŮ Űɞ ˊɞŰɎɛɘ. ȷűŮŰɏɟɞɡ, ɖ ɟɞɐ ůŰɘɠ ɧɢɗŮɠ ɗŮɤɟŮɑŰŬɘ ɤɠ ɟɞɐ 

ɝŮɢɤɟɘůŰɞɨ əŬɜŬɚɘɞɨ.  

 

ɆɢɐɛŬ 2.1 ɄɟɞůŬɜŬŰɞɚɘůɛɧɠ ɟɞɐɠ əŬɜŬɚɘɞɨ əŬɘ ˊŮŭɑɞɡ (Ʉɖɔɐ: U.S. Army Corps of 

Engineers 2010). 

ɋɠ ɓŬůɘəɐ ɡˊɞɚɞɔɘůŰɘəɐ ŭɘŬŭɘəŬůɑŬ Űɞ HEC-RAS ɢɟɖůɘɛɞˊɞɘŮɑ Űɖɜ Ⱥɝɑůɤůɖ ɆɡɜɏɢŮɘŬɠ ůŮ 

ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ 1D Ⱥɝɑůɤůɖ Saint Venant Űɤɜ ɞˊɞɑɤɜ ɖ ɔŮɜɘəɐ ɛɞɟűɐ ŭɘŬŰɡˊɩɜŮŰŬɘ ůŮ 

ˊɟɞɖɔɞɨɛŮɜɞ ɡˊɞəŮűɎɚŬɘɞ. ũɘŬ Űɖɜ Ŭˊɚɞˊɞɑɖůɖ Űɤɜ ɡˊɞɚɞɔɘůɛɩɜ, ɞɘ Fread əŬɘ Smith Űɞ 

1976 əŬɘ 1978 ŬɜŰɑůŰɞɘɢŬ, ˊɟɞůɏɔɔɘůŬɜ Űɞ ˊɟɧɓɚɖɛŬ Űɞɡ ɡˊɞɚɞɔɘůɛɞɨ Űɖɠ ɟɞɐɠ ɛŮŰŬɝɨ 

əŬɜŬɚɘɞɨ əŬɘ ˊŮŭɑɞɡ (Storage areas) ɗŮɤɟɩɜŰŬɠ Űɖɜ ŮɚŮɨɗŮɟɖ ŮˊɘűɎɜŮɘŬ Űɞɡ ɜŮɟɞɨ ɞɟɘɕɧɜŰɘŬ 

ŬɜɎɚɞɔŬ ɛŮ Űɖɜ əŬŰŮɨɗɡɜůɖ Űɖɠ ɟɞɐɠ. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ ɖ ŬɜŰŬɚɚŬɔɐ ɞɟɛɐɠ ɛŮŰŬɝɨ ˊɞŰŬɛɞɨ 

əŬɘ ˊŮŭɑɞɡ ɗŮɤɟŮɑŰŬɘ ŬɛŮɚɖŰɏŬ əŬɘ Ůˊɘˊɚɏɞɜ ɖ əŬŰŬɜɞɛɐ Űɖɠ ˊŬɟɞɢɐɠ ɔɑɜŮŰŬɘ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ 

ˊŬɟɞɢŮŰŮɡŰɘəɧŰɖŰŬ.  

Ƀɘ ɔŮɜɘəɏɠ ŮɝɘůɩůŮɘɠ ɛŮŰŬůɢɖɛŬŰɑůŰɖəŬɜ ŬɟɢɘəɎ Ŭˊɧ Űɞɡɠ Fread əŬɘ Smith ɧˊɤɠ ŬɜŬűɏɟɗɖəŮ 

ůŮ ˊɟɞɖɔɞɨɛŮɜɖ ˊŬɟɎɔɟŬűɞ əŬɘ ɏˊŮɘŰŬ Ŭˊɧ Űɞɜ Barkau, ɞ ɞˊɞɑɞɠ ɛŮ ůɢŮŰɘəɐ ɏɟŮɡɜŬ Űɞ 1982, 

ŭɘŬɛɧɟűɤůŮ ůŰɖ ůɡɜɏɢŮɘŬ əŬɘ Űɞ ůɢɐɛŬ Ůˊɑɚɡůɐɠ Űɞɡɠ. Ƀɘ ŮɝɘůɩůŮɘɠ ˊɞɡ ˊɟɞɏəɡɣŬɜ əŬɘ 

ŰŮɚɘəɎ ŮˊɘɚɨɞɜŰŬɘ Ŭˊɧ Űɞ ɚɞɔɘůɛɘəɧ ŮɑɜŬɘ ɞɘ ˊŬɟŬəɎŰɤ:  

ὗ •ὗ                                                                                                                      (2.7) 

ȳˊɞɡ:  
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Qc ɖ ɟɞɐ (ˊŬɟɞɢɐ) ůŰɞ ˊɞŰɎɛɘ (m
3
/s) 

Q ɖ ůɡɜɞɚɘəɐ ɟɞɐ (m
3
/s) 

•
ὑ

ὑ ὑ
 

Kc ɛŮŰŬűɞɟɎ ɟɞɐɠ ůŰɞ əŬɜɎɚɘ 

Kf ɛŮŰŬűɞɟɎ ɟɞɐɠ ůŰɞ ˊɚɖɛɛɡɟɘəɧ ˊŮŭɑɞ  

Ƀɘ ŰŮɚɘəɏɠ ŮɝɘůɩůŮɘɠ ŮɑɜŬɘ: 

 π                                                                                         (2.8) 

 Ç! 3 Ç! 3 π                            (2.9) 

ɆŰɘɠ ˊŬɟŬˊɎɜɤ ȺɝɘůɩůŮɘɠ 2.8 əŬɘ 2.9 ɏɢŮɘ ɚɖűɗŮɑ ɡˊɧɣɖ ɖ ˊɚɐɟɖɠ ɏəűɟŬůɖ Űɖɠ 1D Ůɝɑůɤůɖɠ 

Saint Venant, ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŭɖɚŬŭɐ Űɞ ŭɡɜŬɛɘəɧ əɨɛŬ ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɖɠ ŭɘɎŭɞůɖɠ 

Űɞɡ ˊɚɖɛɛɡɟɘəɞɨ əɨɛŬŰɞɠ. ȼ Ůˊɑɚɡůɖ Űɤɜ ˊŬɟŬˊɎɜɤ ɛŮɟɘəɩɜ ŭɘŬűɞɟɘəɩɜ ŮɝɘůɩůŮɤɜ ɔɑɜŮŰŬɘ 

ɛɏůɤ ɏɛɛŮůɞɡ ůɢɐɛŬŰɞɠ ˊŮˊŮɟŬůɛɏɜɤɜ ŭɘŬűɞɟɩɜ ŰŮůůɎɟɤɜ ůɖɛŮɑɤɜ (Box Scheme), Űɞ 

ɞˊɞɑɞ ŬˊŮɘəɞɜɑɕŮŰŬɘ ɔɟŬűɘəɎ ůŰɞ Ŭəɧɚɞɡɗɞ ɆɢɐɛŬ 2.2.  

 

ɆɢɐɛŬ 2.2 ɇɡˊɘəɧ əŮɚɑ ˊŮˊŮɟŬůɛɏɜɤɜ ŭɘŬűɞɟɩɜ (Ʉɖɔɐ: U.S. Army Corps of Engineers 

2010). 

 ȼ ŬɜɎɚɡůɖ ůŰŬɗŮɟɧŰɖŰŬɠ əŬŰɎ Von Neumann ɏŭŮɘɝŮ ɧŰɘ Űɞ ůɢɐɛŬ ŮɑɜŬɘ ɗŮɤɟɖŰɘəɎ ůŰŬɗŮɟɧ 

ɔɘŬ πȢυ — ρȢπ , ɡˊɧ ˊɟɞɦˊɞɗɏůŮɘɠ ůŰŬɗŮɟɧ — πȢυ əŬɘ ŬůŰŬɗɏɠ ɔɘŬ — πȢτȢ Ʉɘɞ 
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ůɡɔəŮəɟɘɛɏɜŬ, ɛŮ Űɖ ɛŮɑɤůɖ Űɞɡ ɚɧɔɞɡ 
Ў

 ŬɡɝɎɜŮŰŬɘ ɖ ŬɟɘɗɛɖŰɘəɐ ŬɡɝɞɛŮɑɤůɖ, ɧˊɞɡ ‗ Űɞ 

ɛɐəɞɠ əɨɛŬŰɞɠ ŮɜŰɧɠ Űɞɡ ɡŭɟŬɡɚɘəɞɨ ůɡůŰɐɛŬŰɞɠ əŬɘ Ўὼ Űɞ ɓɐɛŬ ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ. 

ȹɘɎűɞɟɞɘ Ɏɚɚɞɘ ˊŬɟɎɔɞɜŰŮɠ ɧˊɤɠ ŮɑɜŬɘ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɖ ůɢŮŰɘəɐ ŬˊɧůŰŬůɖ Űɤɜ ŭɘŬŰɞɛɩɜ 

ɡˊɞɚɞɔɘůɛɞɨ, ɞɘ ɝŬűɜɘəɏɠ ɛŮŰŬɓɞɚɏɠ Űɤɜ ɘŭɘɞŰɐŰɤɜ Űɤɜ ŭɘŬŰɞɛɩɜ, ɞɘ ŬɘűɜɑŭɘŮɠ ɛŮŰŬɓɞɚɏɠ Űɖɠ 

əɚɑůɖɠ Űɞɡ ˊɞŰŬɛɞɨ, ɖ űɨůɖ Űɞɡ ˊɚɖɛɛɡɟɘəɞɨ əɨɛŬŰɞɠ, ɖ ɨˊŬɟɝɖ ɡŭɟŬɡɚɘəɩɜ əŬŰŬůəŮɡɩɜ, 

ə.Ŭ. ɛˊɞɟɞɨɜ Ůˊɑůɖɠ ɜŬ ˊɟɞəŬɚɏůɞɡɜ ŬůŰɎɗŮɘŮɠ ůŰɖ ɚɨůɖ. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ ɗŬ ˊɟɏˊŮɘ 

ɞˊɞɘŬŭɐˊɞŰŮ ɚɨůɖ ɜŬ ůɡɜɞŭŮɨŮŰŬɘ əŬɘ Ŭˊɧ Űɖɜ ŬɜŰɑůŰɞɘɢɖ ŬɜɎɚɡůɖ ŮɡŬɘůɗɖůɑŬɠ ůŮ ŭɘɎűɞɟŮɠ 

ˊŬɟŬɛɏŰɟɞɡɠ ɢɤɟɘəɞɨ əŬɘ ɢɟɞɜɘəɞɨ ɓɐɛŬŰɞɠ ŬɜɎɚɡůɖɠ. ɄɟɏˊŮɘ Ůˊɑůɖɠ ɜŬ ŬɜŬűŮɟɗŮɑ ɧŰɘ Űɞ 

ɚɞɔɘůɛɘəɧ ɗŮɤɟŮɑŰŬɘ ůɨɛűɤɜŬ ɛŮ ˊɟɞɔŮɜɏůŰŮɟɖ ɏɟŮɡɜŬ ɧŰɘ ˊŬɟɎɔŮɘ ɘəŬɜɞˊɞɘɖŰɘəɎ 

ŬˊɞŰŮɚɏůɛŬŰŬ ůŮ ůŰŮɜɎ əŬɘ ŬˊɧŰɞɛɖɠ əɚɑůɖɠ əŬɜɎɚɘŬ Ůɜɩ ŮɛűŬɜɑɕŮɘ ɛŮɔɎɚŮɠ ŬˊɞəɚɑůŮɘɠ ůŮ 

ˊɚɖɛɡɟɘəɎ ˊŮŭɑŬ ɛŮ ɛɘəɟɏɠ ŰɞˊɞɔɟŬűɘəɏɠ əɚɑůŮɘɠ (U.S. Army Corps of Engineers 2010). 

 

2.4.2 ŪŮɤɟɖŰɘəɧ ˊɚŬɑůɘɞ ɡˊɞɚɞɔɘůɛɩɜ ůŰɞ LISFLOOD-FP 

ɇɞ LISFLOOD-FP (www.bristol.ac.uk/geography/research/hydrology/models/lisflood/) Űɞɡ 

ɄŬɜŮˊɘůŰɖɛɑɞɡ Űɞɡ Bristol, ŮɑɜŬɘ ɏɜŬ ɛɞɜŰɏɚɞ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɔɘŬ ŮɟŮɡɜɖŰɘəɞɨɠ ůəɞˊɞɨɠ 

əŬɘ ŭŮɜ ŬˊɞŰŮɚŮɑ Ůɛˊɞɟɘəɧ ˊŬəɏŰɞ ɚɞɔɘůɛɘəɞɨ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ɏɜŬ ˊɟɤŰɧŰɡˊɞ ɡŭɟŬɡɚɘəɧ 

ɣŮɡŭɞ-ŭɘŭɘɎůŰŬŰɞ ɛɞɜŰɏɚɞ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ ɛɞɜɞŭɘɎůŰŬŰɖ ŬɜɎɚɡůɖ ůŮ ŭɨɞ ŭɘŮɡɗɨɜůŮɘɠ 

ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ˊɟɞůɞɛɞɘɩůŮɘ Űɖ ɟɞɐ ůŰɞ ˊɚɖɛɛɡɟɘəɧ ˊŮŭɑɞ. ȺˊɘˊɟɧůɗŮŰŬ, ɖ ɛɞɜɞŭɘɎůŰŬŰɖ 

ŬɜɎɚɡůɖ ŮűŬɟɛɧɕŮŰŬɘ ɝŮɢɤɟɘůŰɎ ɔɘŬ Űɞ əŬɜɎɚɘ əŬɘ Űɞ ˊŮŭɑɞ əŬɘ ůɡɜŭɡɎɕɞɜŰŬɘ ɛɏůɤ ɛɘŬɠ 

ůɢɏůɖɠ ůɡɜɏɢŮɘŬɠ.  

ȹŮŭɞɛɏɜŬ Ůɘůɧŭɞɡ Űɞɡ ɛɞɜŰɏɚɞɡ ŮɑɜŬɘ Űɞ ˊɚɎŰɞɠ Űɞɡ əŬɜŬɚɘɞɨ, ɖ əɚɑůɖ Űɞɡ ˊɡɗɛɏɜŬ Űɞɡ, ŰŬ 

ŰɞˊɞɔɟŬűɘəɎ ɡɣɧɛŮŰɟŬ Űɞɡ əŬɜŬɚɘɞɨ əŬɘ Űɞɡ ˊɚɖɛɛɡɟɘəɞɨ ˊŮŭɑɞɡ əŬɘ ɞ ůɡɜŰŮɚŮůŰɐɠ 

ŰɟŬɢɨŰɖŰŬɠ Manning ůŰɞ əŬɜɎɚɘ əŬɘ ůŰɞ ˊɚɖɛɛɡɟɘəɧ ˊŮŭɑɞ, əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ɞɘ ɞɟɘŬəɏɠ 

ůɡɜɗɐəŮɠ, ůŰɞɘɢŮɑŬ ŰŬ ɞˊɞɑŬ ɛˊɞɟɞɨɜ ɜŬ ɛŮŰŬɓɎɚɚɞɜŰŬɘ əŬŰɎ ɛɐəɞɠ Űɞɡ ɡŭŬŰɞɟŮɨɛŬŰɞɠ əŬɘ 

Űɞɡ ˊɚɖɛɛɡɟɘəɞɨ ˊŮŭɑɞɡ. 

ɆŰɞ LISFLOOD-FP ŮˊɘɚɨɞɜŰŬɘ ɞɘ 1D ŮɝɘůɩůŮɘɠ Saint Venant ůŮ ŭɨɞ ŭɘŮɡɗɨɜůŮɘɠ, ɛɑŬ əŬŰɎ 

Űɖɜ əɨɟɘŬ ŭɘŮɨɗɡɜůɖ Űɖɠ ɟɞɐɠ əŬɘ ɛɑŬ ůŰɖɜ ŮɔəɎɟůɘŬ ŭɘŮɨɗɡɜůɖ ŬɡŰɐɠ. ȹɑɜŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ 

Ůˊɘɚɞɔɐɠ ůŰɞ ɢɟɐůŰɖ ɛŮŰŬɝɨ ŭɘŬűɧɟɤɜ ůɢɖɛɎŰɤɜ Ůˊɑɚɡůɖɠ (solvers) Űɧůɞ ɔɘŬ Űɘɠ ŮɝɘůɩůŮɘɠ 

Űɞɡ əŬɜŬɚɘɞɨ ɧůɞ əŬɘ ɔɘŬ Űɘɠ ŮɝɘůɩůŮɘɠ Űɞɡ ˊŮŭɑɞɡ. ȷɜɎɚɞɔŬ ɛŮ Űɞ ůɢɐɛŬ Ůˊɑɚɡůɖɠ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŭɘŬűɞɟɞˊɞɘɞɨɜŰŬɘ əŬɘ ɞɘ ŬɜŰɑůŰɞɘɢŮɠ ŬˊɚɞˊɞɘɐůŮɘɠ Űɤɜ ŮɝɘůɩůŮɤɜ Saint 

Venant. 
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ɆŰɞ ŮˊɑˊŮŭɞ Űɞɡ əŬɜŬɚɘɞɨ Űɞ LISFLOOD-FP ŮˊɘɚɨŮɘ Űɘɠ ŮɝɘůɩůŮɘɠ ɆɡɜɏɢŮɘŬɠ (Ⱥɝ. 2.10) əŬɘ 

1D Saint Venant (Ⱥɝ. 2.11) ůŮ ɛɑŬ ŭɘɎůŰŬůɖ, ɩůŰŮ ɜŬ ˊŮɟɘɔɟɎɣŮɘ Űɖɜ əŬŰɎɜŰɖ ŭɘɎŭɞůɖ Ůɜɧɠ 

ˊɚɖɛɛɡɟɘəɞɨ əɨɛŬŰɞɠ ɡˊɞɚɞɔɑɕɞɜŰŬɠ Űɖɜ əɚɑůɖ Űɖɠ ŮɚŮɨɗŮɟɖɠ ŮˊɘűɎɜŮɘŬɠ Űɞɡ ɜŮɟɞɨ.  

 ή                                                                                                               (2.10) 

 Ὓ π                                                                                              (2.11) 

ȳ́ ɞɡ: 

Q ɖ ˊŬɟɞɢɐ ůŰɞ əŬɜɎɚɘ  

A ɖ ɓɟŮɢɧɛŮɜɖ ŮˊɘűɎɜŮɘŬ Űɖɠ ŭɘŬŰɞɛɐɠ  

q ɖ ɟɞɐ ˊɟɞɠ Űɞ əŬɜɎɚɘ Ŭˊɧ ɎɚɚŮɠ ˊɖɔɏɠ, ɧˊɤɠ Ŭˊɧ ɞɘ ˊɚɖɛɛɡɟɘəɏɠ əɞɑŰŮɠ ɐ Űɡɢɧɜ 

ˊŬɟɎˊɚŮɡɟŬ əŬɜɎɚɘŬ  

S0 ɖ əɚɑůɖ Űɞɡ ˊɡɗɛɏɜŬ Űɞɡ əŬɜŬɚɘɞɨ  

n ɞ ůɡɜŰŮɚŮůŰɐɠ ŰɟŬɢɨŰɖŰŬɠ Űɞɡ Manning  

P ɖ ɓɟŮɢɧɛŮɜɖ ˊŮɟɑɛŮŰɟɞɠ Űɖɠ ŭɘŬŰɞɛɐɠ 

h Űɞ ɓɎɗɞɠ ɟɞɐɠ. 

Ƀ ŰŮɚŮɡŰŬɑɞɠ ɧɟɞɠ Űɖɠ 2
ɖɠ

 Ůɝɑůɤůɖɠ ŬˊɞŰŮɚŮɑ Űɞɜ ɧɟɞ Űɞɡ əɨɛŬŰɞɠ ŭɘɎɢɡůɖɠ. ɈˊɎɟɢŮɘ ɖ 

ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɚɞɔɐɠ Űɖɠ ˊɟɞůɏɔɔɘůɖɠ Űɞɡ ˊɚɖɛɛɡɟɘəɞɨ əɨɛŬŰɞɠ ŮɜŰɧɠ Űɞɡ ˊɞŰŬɛɞɨ ŮɑŰŮ ɛŮ 

Űɞ əɘɜɖɛŬŰɘəɧ əɨɛŬ ŮɑŰŮ ɛŮ Űɞ əɨɛŬ ŭɘɎɢɡůɖɠ ɛɏůɤ Űɖɠ Ůˊɘɚɞɔɐɠ Űɞɡ ŬɜŰɑůŰɞɘɢɞɡ ŮɟɔŬɚŮɑɞɡ 

Ůˊɑɚɡůɖɠ (solver) əŬŰɎ Űɖɜ ˊɟɞůɞɛɞɑɤůɖ.  

ɆŮ ɧŰɘ ŬűɞɟɎ Űɘɠ ˊŬɟŬˊɎɜɤ ŮɝɘůɩůŮɘɠ ˊŮɟɘɔɟŬűɐɠ Űɖɠ ɟɞɐɠ ůŰɞ ˊɞŰɎɛɘ ɔɑɜɞɜŰŬɘ ɞɘ Ůɝɐɠ 

ˊŬɟŬŭɞɢɏɠ Ŭˊɧ ŰŬ ůɢɐɛŬŰŬ Ůˊɑɚɡůɖɠ ˊɞɡ ŮɑɜŬɘ ŭɘŬɗɏůɘɛŬ ůŰɞɜ əɩŭɘəŬ: 

¶ ȼ ɟɞɐ ŮɜŰɧɠ Űɞɡ əŬɜŬɚɘɞɨ ɛˊɞɟŮɑ ɜŬ ˊŮɟɘɔɟŬűŮɑ ɘəŬɜɞˊɞɘɖŰɘəɎ Ŭˊɧ Űɖɜ 1D Ůɝɑůɤůɖ 

əɘɜɖɛŬŰɘəɞɨ əɨɛŬŰɞɠ ɐ əɨɛŬŰɞɠ ŭɘɎɢɡůɖɠ, ɛŮ Űɖɜ Ŭˊɚɞˊɞɑɖůɖ ɞɟɗɞɔɤɜɘəɐɠ ŭɘŬŰɞɛɐɠ 

ůŰɞ ˊɞŰɎɛɘ. ȷɔɜɞɞɨɜŰŬɘ ŭɖɚŬŭɐ ɞɘ ɧɟɞɘ Űɖɠ ɛŮŰŬɔɤɔɘəɐɠ əŬɘ Űɞˊɘəɐɠ ŮˊɘŰɎɢɡɜůɖɠ, 

əŬɘ ɔɑɜŮŰŬɘ ɖ ˊŬɟŬŭɞɢɐ ɧŰɘ ŭŮɜ ɡˊɎɟɢŮɘ ɛŮŰŬűɞɟɎ ɞɟɛɐɠ. 

¶ ɇɞ ˊɞŰɎɛɘ ɗŮɤɟŮɑŰŬɘ űŬɟŭɨ əŬɘ ɟɖɢɧ ɩůŰŮ ɖ ɓɟŮɢɧɛŮɜɖ ˊŮɟɑɛŮŰɟɞɠ ɜŬ ˊɟɞůŮɔɔɑɕŮɘ 

ŬɟɘɗɛɖŰɘəɎ Űɞ ˊɚɎŰɞɠ Űɞɡ ˊɞŰŬɛɞɨ əŬɘ ɏŰůɘ ɖ ˊɚŮɡɟɘəɐ Űɟɘɓɐ ɜŬ ɗŮɤɟŮɑŰŬɘ ŬɛŮɚɖŰɏŬ. 

ȾɎɗŮ ɡŭŬŰɧɟŮɡɛŬ ɡɚɞˊɞɘŮɑŰŬɘ ɤɠ ɏɜŬ ŭɘɎɜɡůɛŬ Űɞ ɞˊɞɑɞ ŬɜŰɘˊɟɞůɤˊŮɨŮɘ ŬˊɞəɚŮɘůŰɘəɎ Űɖ 

ɟɞɐ Űɞɡ ɜŮɟɞɨ ůŰɞ əŬɜɎɚɘ əŬɘ ŮɑɜŬɘ ŬɜŮɝɎɟŰɖŰɞ Ŭˊɧ Űɞ ɣɖűɘŭɤŰɧ ŬɟɢŮɑɞ Űɖɠ ŮˊɘűɎɜŮɘŬɠ, Űɞ 

ɞˊɞɑɞ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɘɠ ˊɚɖɛɛɡɟɘəɏɠ ˊŮɟɘɞɢɏɠ. ɀŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ əɎɗŮ űŬŰɜɑɞ Űɞɡ 

ɣɖűɘŭɤŰɞɨ ŬɟɢŮɑɞɡ ˊɞɡ ɓɟɑůəŮŰŬɘ ˊɎɜɤ ůŰɞ əŬɜɎɚɘ ɏɢŮɘ ŭɨɞ ɓɎɗɖ ɜŮɟɞɨ. ȺəŮɑɜɞ ˊɞɡ 
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ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɖ ɟɞɐ Űɞɡ əŬɜŬɚɘɞɨ əŬɘ ŮəŮɑɜɞ ˊɞɡ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɘɠ ˊɚɖɛɛɡɟɘəɏɠ 

ˊŮɟɘɞɢɏɠ. ɇɞ əŬɜɎɚɘ, ɤɠ ŭɘŬɜɡůɛŬŰɘəɧ ŬɟɢŮɑɞ, ŬɚɚɖɚŮˊɘŭɟɎ ɛŮ Űɘɠ ˊɚɖɛɛɡɟɘəɏɠ ˊŮɟɘɞɢɏɠ 

(űŬŰɜɑŬ ɣɖűɘŭɤŰɞɨ ŬɟɢŮɑɞɡ ˊɞɡ ŭɘɏɟɢɞɜŰŬɘ ˊɎɜɤ Ŭˊɧ Űɞ ŭɘŬɜɡůɛŬŰɘəɧ) ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɞ 

ɜŮɟɧ ɜŬ ɟɏŮɘ Ŭˊɧ Űɞ əŬɜɎɚɘ ůŰɞ ˊɚɖɛɛɡɟɘəɧ ˊŮŭɑɞ əŬɘ ŬɜŰɑůŰɟɞűŬ, ɟɞɐ ɖ ɞˊɞɑŬ ɡˊɞɚɞɔɑɕŮŰŬɘ 

ɛɏůɤ Űɖɠ Ůɝɑůɤůɖɠ Űɞɡ Manning. ȷɡŰɐ ɖ ɚŮɘŰɞɡɟɔɑŬ ŭɑɜŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ Ŭɝɘɞˊɞɑɖůɖɠ ŭɨɞ 

ŭɘŬűɞɟŮŰɘəɐɠ ŬɜɎɚɡůɖɠ ŬɟɢŮɑɤɜ, Ůɜɧɠ ˊɘɞ ɚŮˊŰɞɛŮɟɞɨɠ ŭɘŬɜɡůɛŬŰɘəɞɨ ŬɟɢŮɑɞɡ ɔɘŬ Űɞ əŬɜɎɚɘ 

əŬɘ Ůɜɧɠ ˊɘɞ ŬŭɟɞɛŮɟɞɨɠ ɣɖűɘŭɤŰɞɨ ŬɟɢŮɑɞɡ ɔɘŬ Űɘɠ ˊɚɖɛɛɡɟɘəɏɠ ˊŬɟɞɢɏɠ, əɎŰɘ Űɞ ɞˊɞɑɞ 

ŮɑɜŬɘ ɢɟɐůɘɛɞ ůŰɖɜ ˊɟɞůɞɛɞɑɤůɖ ˊɚɖɛɛɡɟɘəɩɜ ŮˊŮɘůɞŭɑɤɜ ɛŮɔɎɚɤɜ ˊŮɟɘɞɢɩɜ ˊɞɡ 

ŭɘŬŰɟɏɢɞɜŰŬɘ Ŭˊɧ ɛɘəɟɞɨ ˊɚɎŰɞɡɠ ɡŭŬŰɞɟŮɨɛŬŰŬ.  

ɆŮ ŮˊɑˊŮŭɞ ˊɚɖɛɛɡɟɘəɞɨ ˊŮŭɑɞɡ, ɧŰŬɜ ɝŮˊŮɟŬůŰŮɑ Űɞ ɓɎɗɞɠ Űɞɡ ˊɚɖɟɤɛɏɜɞɡ ˊɚɏɞɜ ˊɞŰŬɛɞɨ 

Űɞ ɜŮɟɧ ɛŮŰŬűɏɟŮŰŬɘ Ŭˊɧ Űɞ əŬɜɎɚɘ ůŰɞ ɡˊŮɟəŮɑɛŮɜɞ ˊɚɖɛɛɡɟɘəɧ ˊŮŭɑɞ. ȼ ɟɞɐ Űɞɡ ˊŮŭɑɞɡ 

ˊŮɟɘɔɟɎűŮŰŬɘ ɞɛɞɑɤɠ ɛŮ ɧɟɞɡɠ ůɡɜɏɢŮɘŬɠ əŬɘ ɞɟɛɐɠ, ŭɘŬəɟɘŰɞˊɞɘɖɛɏɜɞɡɠ ůŮ ɏɜŬɜ əɎɜŬɓɞ 

ŰŮŰɟŬɔɤɜɘəɩɜ űŬŰɜɑɤɜ, Űɞ ɞˊɞɑɞ ŮˊɘŰɟɏˊŮɘ Űɖ ŭɘŭɘɎůŰŬŰɖ ŬɜŬˊŬɟɎůŰŬůɖ Űɖɠ ɟɞɐɠ. ȼ ɟɞɐ 

ɛŮŰŬɝɨ ŭɨɞ ɔŮɘŰɞɜɘəɩɜ əŮɚɘɩɜ ɗŮɤɟŮɑŰŬɘ ɤɠ ůɡɜɎɟŰɖůɖ Űɖɠ ŭɘŬűɞɟɎɠ Űɞɡ ɨɣɞɡɠ Űɖɠ 

ŮɚŮɨɗŮɟɖɠ ŮˊɘűɎɜŮɘŬɠ ůŮ əɎɗŮ ɏɜŬ Ŭˊɧ ŬɡŰɎ, əɎŰɘ Űɞ ɞˊɞɑɞ ŬˊŮɘəɞɜɑɕŮŰŬɘ ɔɟŬűɘəɎ ůŰɞ 

Ŭəɧɚɞɡɗɞ ɆɢɐɛŬ 2.3. ɈˊɞɚɞɔɑɕŮŰŬɘ ɞɡůɘŬůŰɘəɎ ɖ ɢɤɟɞɢɟɞɜɘəɐ ɛŮŰŬŰɧˊɘůɖ Ůɜɧɠ 

ˊɚɖɛɛɡɟɘəɞɨ əɨɛŬŰɞɠ ůŮ ŭɨɞ ŭɘŬůŰɎůŮɘɠ. Ƀɘ ŮɝɘůɩůŮɘɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŮɑɜŬɘ ɞɘ 

ŬəɧɚɞɡɗŮɠ ȺɝɘůɩůŮɘɠ 2.11 əŬɘ 2.12: 

 
ȟ ȟ ȟ ȟ ȟ

ЎЎ
                                                                                        (2.11) 

 ὗ
ȟ ȟ ȟ

Ў
ȾЎώ                                                                                     (2.12) 

ȳˊɞɡ: 

hi.j  Űɞ ɨɣɞɠ Űɖɠ ŮɚŮɨɗŮɟɖɠ ŮˊɘűɎɜŮɘŬɠ Űɞɡ ɜŮɟɞɨ ůŰɞ űŬŰɜɑɞ i, j  

ȹx, ȹy ɞɘ ŭɘŬůŰɎůŮɘɠ Űɞɡ űŬŰɜɑɞɡ  

n  ɞ ůɡɜŰŮɚŮůŰɐɠ ŰɟŬɢɨŰɖŰŬɠ ɔɘŬ Űɘɠ ˊɚɖɛɛɡɟɘəɏɠ ˊŮɟɘɞɢɏɠ  

Qx, Qy ɞɘ ˊŬɟɞɢɏɠ ɛŮŰŬɝɨ Űɤɜ űŬŰɜɑɤɜ ůŰɘɠ ŭɨɞ ŭɘŮɡɗɨɜůŮɘɠ (ɖ Qy ˊɟɞəɨˊŰŮɘ əŬŰô 

ŬɜŰɘůŰɞɘɢɑŬ ɛŮ Űɖɜ ŰŮɚŮɡŰŬɑŬ Ůɝɑůɤůɖ) 

hflow Űɞ ɘəŬɜɧ ɓɎɗɞɠ ɩůŰŮ ɜŬ ɡˊɎɟɢŮɘ ɟɞɐ Ŭˊɧ Űɞ ɏɜŬ űŬŰɜɑɞ ůŰɞ Ɏɚɚɞ, Űɞ ɞˊɞɑɞ ɞɟɑɕŮŰŬɘ ɤɠ ɖ 

ŭɘŬűɞɟɎ ɛŮŰŬɝɨ Űɖɠ ɡɣɖɚɧŰŮɟɖɠ ůŰɎɗɛɖɠ ŮɚŮɨɗŮɟɖɠ ŮˊɘűɎɜŮɘŬɠ Űɤɜ ŭɨɞ űŬŰɜɑɤɜ əŬɘ Űɞɡ 

ɡɣɖɚɧŰŮɟɞɡ ɡɣɞɛɏŰɟɞɡ Ŭˊɧ Űɞ ŮˊɑˊŮŭɞ ŬɜŬűɞɟɎɠ Űɤɜ ŭɨɞ űŬŰɜɑɤɜ.  
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ɆɢɐɛŬ 2.3 Ʌɞɐ ɛŮŰŬɝɨ ɔŮɘŰɞɜɘəɩɜ əŮɚɘɩɜ (Ʉɖɔɐ: www.bristol.ac.uk/geography/research/ 

hydrology/models/lisflood/). 

ȷɜŬűɞɟɘəɎ ɛŮ Űɘɠ ˊɟɞɖɔɞɨɛŮɜŮɠ ŮɝɘůɩůŮɘɠ ˊŮɟɘɔɟŬűɐɠ Űɖɠ ɟɞɐɠ ůŰɞ ˊŮŭɑɞ, ɔɑɜɞɜŰŬɘ Ůˊɑůɖɠ 

əɎˊɞɘŮɠ ˊŬɟŬŭɞɢɏɠ əŬɘ ŬˊɚɞˊɞɘɐůŮɘɠ Ŭˊɧ Űɞ ɛɞɜŰɏɚɞ əŬɘ ŰŬ ůɢɐɛŬŰŬ Ůˊɑɚɡůɖɠ ˊɞɡ ŬɡŰɧ 

ɢɟɖůɘɛɞˊɞɘŮɑ. Ʉɘɞ ŬɜŬɚɡŰɘəɎ: 

¶ ȼ ɟɞɐ ŮəŰɧɠ əɞɑŰɖɠ ˊɟɞůɞɛɞɘɩɜŮŰŬɘ ɛŮ Űɖ ɢɟɐůɖ əŮɚɘɩɜ ŭɘŬəɟɘŰɞˊɞɘɖɛɏɜɤɜ ůŮ 

ɣɖűɘŭɤŰɧ əɎɜŬɓɞ, ɛŮ ɟɞɐ ɛɧɜɞ əŬŰɎ Űɘɠ əŬɟŰŮůɘŬɜɏɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ. 

¶ ȹŮɜ ɡˊɎɟɢŮɘ ŬɜŰŬɚɚŬɔɐ ɞɟɛɐɠ ɛŮŰŬɝɨ əŬɜŬɚɘɞɨ əŬɘ ˊŮŭɑɞɡ, ɛɧɜɞ ŬɜŰŬɚɚŬɔɐ ɛɎɕŬɠ. 

¶ ȾŬŰɎ Űɖ ɟɞɐ ůŰɞ ˊŮŭɑɞ ɖ ˊɚŮɡɟɘəɐ Űɟɘɓɐ ɗŮɤɟŮɑŰŬɘ ŬɛŮɚɖŰɏŬ əŬɘ ŬɔɜɞŮɑŰŬɘ. 

¶ ɈˊɞŮəŰɘɛɎŰŬɘ ɖ ŰŬɢɨŰɖŰŬ ŭɘɎŭɞůɖɠ Űɞɡ əɨɛŬŰɞɠ əŬɘ ɏŰůɘ ŭŮɜ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ 

ˊɟɞůɞɛɞɑɤůɖ Űɖɠ ŭɡɜŬɛɘəɐɠ Űɖɠ ɟɞɐɠ. 

¶ ȾɎˊɞɘŬ ůɢɐɛŬŰŬ Ůˊɑɚɡůɖɠ ŭŮ ůɡɜɘůŰɩɜŰŬɘ ɔɘŬ ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ ˊɟɞůɞɛɞɘɩůŮɘɠ ɚɧɔɤ 

ɡɣɖɚɞɨ ɡˊɞɚɞɔɘůŰɘəɞɨ əɧůŰɞɡɠ. 

¶ ɆŮ ˊŮɟɘˊŰɩůŮɘɠ ɛɘəɟɐɠ ŰɟŬɢɨŰɖŰŬɠ ɖ ŰŬɢɨŰɖŰŬ ŭɘɎŭɞůɖɠ Űɞɡ əɨɛŬŰɞɠ ɡˊɞŮəŰɘɛɎŰŬɘ 

əŬɘ ɏŰůɘ əŬɘ ɞ Ŭɟɘɗɛɧɠ Froude. ɇɞ ɛɞɜŰɏɚɞ ŬŭɡɜŬŰŮɑ ŭɖɚŬŭɐ ɜŬ ˊɟɞůɞɛɞɘɩůŮɘ 

ůɡɜɗɐəŮɠ ɡˊŮɟəɟɑůɘɛɖɠ ɟɞɐɠ. 

¶ ȹɘɎűɞɟŮɠ ŬůŰɎɗŮɘŮɠ ɛˊɞɟŮɑ ɜŬ ˊɟɞəɨɣɞɡɜ Ŭˊɧ ŰŬ ŭɘɎűɞɟŬ ůɢɐɛŬŰŬ Ůˊɑɚɡůɖɠ, əɎŰɤ 

Ŭˊɧ ůɡɔəŮəɟɘɛɏɜŮɠ ůɡɜɗɐəŮɠ, ˊ.ɢ. ɢŬɛɖɚɐ ŰɟŬɢɨŰɖŰŬ. 

ɇɞ ɛɞɜŰɏɚɞ ɏɢŮɘ Ůˊɑůɖɠ əɎˊɞɘɞɡɠ ɔŮɜɘəɧŰŮɟɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ əŬɘ ˊŬɟŬŭɞɢɏɠ ɞɘ ɞˊɞɑŮɠ ˊɟɏˊŮɘ 

ɜŬ ŬɜŬűŮɟɗɞɨɜ ůŮ ŬɡŰɧ Űɞ ůɖɛŮɑɞ.  

¶ ȼ əŬŰŬɚɚɖɚɧŰɖŰŬ ŮűŬɟɛɞɔɐɠ Űɞɡ əɩŭɘəŬ ˊŮɟɘɞɟɑɕŮŰŬɘ ůŮ ˊŮɟɘˊŰɩůŮɘɠ ɧˊɞɡ ɖ ɔɜɩůɖ 

Űɤɜ Ŭɟɢɘəɩɜ ůɡɜɗɖəɩɜ ŮɑɜŬɘ ɘəŬɜɞˊɞɘɖŰɘəɐ, ŮɘŭɘəɎ ůŮ ɧŰɘ ŬűɞɟɎ Űɖ ɟɞɐ ɛɎɕŬɠ ůŰɞ 

ɢɟɧɜɞ ůŮ ɧɚŬ ŰŬ ůɖɛŮɑŬ Ůɘůɧŭɞɡ. 

¶ ɆŮ ɧɚŬ ŰŬ ɛŮɔɏɗɖ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɛɞɜɎŭŮɠ SI. 
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¶ ȼ ɟɞɐ ɗŮɤɟŮɑŰŬɘ ɓŬɗɛɘŬɑŬ ɛŮŰŬɓŬɚɚɧɛŮɜɖ. 

¶ ȷɜ əŬɘ əŬŰɎ ɛɐəɞɠ Űɞɡ əŬɜŬɚɘɞɨ ɛˊɞɟŮɑ ůŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ ɜŬ ɛŮŰŬɓɎɚɚŮŰŬɘ ɖ 

əɚɑůɖ Űɞɡ ˊɡɗɛɏɜŬ, ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞ ɔɘŬ Űɞ ɛɞɜŰɏɚɞ ɜŬ ŭɘŬŰɖɟŮɑŰŬɘ ůɡɜŮɢɩɠ 

ŬɟɜɖŰɘəɐ. 

ɇɞ ɢɟɞɜɘəɧ ɓɐɛŬ Űɤɜ ɡˊɞɚɞɔɘůɛɩɜ əŬɗɞɟɑɕŮŰŬɘ Ŭˊɧ Űɞ ɢɟɐůŰɖ əŬɘ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ Űɞ 

ɓɏɚŰɘůŰɞ ŭɡɜŬŰɧ ɩůŰŮ ɜŬ ŮɝŬůűŬɚɑɕŮŰŬɘ ɖ ůŰŬɗŮɟɧŰɖŰŬ Űɖɠ ɚɨůɖɠ. ȼ ůŰŬɗŮɟɧŰɖŰŬ Űɤɜ 

ɡˊɞɚɞɔɘůɛɩɜ ŮɝŬůűŬɚɑɕŮŰŬɘ Ŭˊɧ Űɞ ɛɞɜŰɏɚɞ ɛŮ Űɖɜ ŬɜŰɑůŰɞɘɢɖ Ůˊɘɚɞɔɐ (Adaptive time step) 

(Bates et al. 2005).  
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2.4.3 ŪŮɤɟɖŰɘəɧ ˊɚŬɑůɘɞ ɡˊɞɚɞɔɘůɛɩɜ ůŰɞ MIKE FLOOD 

ɇɞ MIKE FLOOD ŮɑɜŬɘ ɏɜŬ Ůɛˊɞɟɘəɧ ˊŬəɏŰɞ ɚɞɔɘůɛɘəɞɨ Űɞɡ DHI (Danish Hydraulic 

Institute Water and Environment), Ůɜɧɠ ŬɜŮɝɎɟŰɖŰɞɡ, ŭɘŮɗɜɞɨɠ, ůɡɛɓɞɡɚŮɡŰɘəɞɨ əŬɘ 

ŮɟŮɡɜɖŰɘəɞɨ ɞɟɔŬɜɘůɛɞɨ. ɇɞ DHI ŬˊɞŰŮɚŮɑ ɏɜŬ ŬɝɘɧˊɘůŰɞ ŮɟŮɡɜɖŰɘəɧ əɏɜŰɟɞ Űɞ ɞˊɞɑɞ 

ŭɟŬůŰɖɟɘɞˊɞɘŮɑŰŬɘ ůŰɞɜ ŰɞɛɏŬ Űɞɡ ɡŭɎŰɘɜɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, Űɞ DHI ɏɢŮɘ 

ŬɜŬˊŰɨɝŮɘ ˊɚɖɗɩɟŬ ˊɟɞɔɟŬɛɛɎŰɤɜ MIKE ŰŬ ɞˊɞɑŬ ɛˊɞɟɞɨɜ ɜŬ ˊɟɞůɞɛɞɘɩůɞɡɜ ŰŬ ŭɘɎűɞɟŬ 

ɡŭɎŰɘɜŬ ůɩɛŬŰŬ əŬɘ Űɘɠ űɡůɘəɏɠ ŭɘŮɟɔŬůɑŮɠ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ůŮ ŬɡŰɎ. ɆŰɞɜ Ŭəɧɚɞɡɗɞ 

ɄɑɜŬəŬ 2.1 űŬɑɜɞɜŰŬɘ əɎˊɞɘŬ Ŭˊɧ ŰŬ ˊŬəɏŰŬ ɚɞɔɘůɛɘəɞɨ Űɞɡ DHI əŬɘ Űɞ Ůɑŭɞɠ Űɖɠ 

ˊŮɟɑˊŰɤůɖɠ ˊɞɡ ˊɟɞůɞɛɞɘɩɜŮŰŬɘ.  

ɄɑɜŬəŬɠ 2.1 ɄŬəɏŰŬ ɚɞɔɘůɛɘəɞɨ DHI əŬɘ ŭɘŮɟɔŬůɑŮɠ ˊɞɡ ˊɟɞůɞɛɞɘɩɜɞɜŰŬɘ (ȹŮŭɞɛɏɜŬ: 

www.mikebydhi.com).  

  ɀŮɚŮŰɩɛŮɜɖ ɄŮɟɑˊŰɤůɖ ɄŬəɏŰɞ ȿɞɔɘůɛɘəɞɨ 
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ɄɞŰŬɛɞɑ & ɇŬɛɘŮɡŰɐɟŮɠ MIKE 11, MIKE 21C, MIKE FLOOD 

ɄɚɖɛɛɨɟŬ ˊɞŰŬɛɞɨ MIKE 11, MIKE FLOOD 

ɈˊɧɔŮɘŬ ɁŮɟɎ MIKESHE, FEFLOW 

ȹɘŬɢŮɑɟɘůɖ Ɉŭ. Ʉɧɟɤɜ MIKE HYDRO basin, MIKE SHE 
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ɈŭɟɞŭɡɜŬɛɘəɐ 
2D: MIKE 21 HD, MIKE 21 FM      

3D: MIKE 3 HD, MIKE 3 FM 

ȽɕɐɛŬŰŬ LIPTRACK, MIKE 21, MIKE 3 

ȾɨɛŬŰŬ MIKE 21 

ɄŮɟɘɓŬɚɚɞɜŰɘəɎ MIKE 21, MIKE 3 

ɄŬɟɎəŰɘŬ ɄɚɖɛɛɨɟŬ 
MIKE FLOOD, MIKE 21 HD, MIKE 

21 FM, MIKE 3 HD, MIKE 3 FM 

ȷ
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ɧ
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Ɏ
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ɚ
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ɜ

 

ɆɡůŰɐɛŬŰŬ Ɇɡɚɚɞɔɐɠ MIKE URBAN 

ȹɘŬɜɞɛɐ ɁŮɟɞɨ MIKE URBAN 

ȷůŰɘəɐ ɄɚɖɛɛɨɟŬ MIKE URBAN, MIKE FLOOD 

Ⱥɔə. ȺˊŮɝŮɟɔŬůɑŬɠ ȿɡɛɎŰɤɜ WEST 

 

ɆŮ ɧŰɘ ŬűɞɟɎ Űɞ MIKE FLOOD ŬɡŰɧ ŬˊɞŰŮɚŮɑ ɏɜŬ ˊɟɞɥɧɜ Űɞ ɞˊɞɑɞ ŮɜůɤɛŬŰɩɜŮɘ ŰŬ 

ɛɞɜɞŭɘɎůŰŬŰŬ ɛɞɜŰɏɚŬ MIKE-URBAN, MIKE 11 əŬɘ Űɞ ŭɘŭɘɎůŰŬŰɞ ɛɞɜŰɏɚɞ MIKE 21 ůŮ 

ɏɜŬ ŭɡɜŬɛɘəɎ ůɡɕŮɡɔɛɏɜɞ (Coupled) ůɨůŰɖɛŬ ɛɞɜŰŮɚɞˊɞɑɖůɖɠ. ɀŮ Űɖɜ ˊɟɞůɏɔɔɘůɖ ɛɏůɤ 

ůɨɕŮɡɝɖɠ əŬɗɑůŰŬŰŬɘ ŭɡɜŬŰɐ ɖ ɢɟɐůɖ Űɤɜ əŬɚɨŰŮɟɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɤɜ Ůˊɘɛɏɟɞɡɠ 1D 

əŬɘ 2D ɛɞɜŰɏɚɤɜ. ɇŬɡŰɧɢɟɞɜŬ, ŬˊɞűŮɨɔɞɜŰŬɘ ˊɞɚɚɞɑ Ŭˊɧ Űɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ ůŰɖɜ ŬɜɎɚɡůɖ 

əŬɘ Űɖɜ ŬəɟɑɓŮɘŬ Űɖɠ ɚɨůɖɠ, ɞɘ ɞˊɞɑɞɘ ɡűɑůŰŬɜŰŬɘ ɛŮ Űɖ ɢɟɐůɖ əɎɗŮ ɛɞɜŰɏɚɞɡ ɢɤɟɘůŰɎ.  

http://www.mikebydhi.com/
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ɀɏůɤ Űɞɡ MIKE FLOOD ŮɑɜŬɘ ŮűɘəŰɐ ɖ ɓŮɚŰɑɤůɖ əŬɘ ɖ ˊɟɞůɞɛɞɑɤůɖ ŭɘɎűɞɟɤɜ ŮűŬɟɛɞɔɩɜ 

ɧˊɤɠ ŮɑɜŬɘ ɖ ˊɚɖɛɛɨɟŬ Ůɜɧɠ ˊŮŭɑɞɡ, ɖ ɛŮɚɏŰɖ əɨɛŬŰɞɠ ɗɨŮɚɚŬɠ (storm surge), ɖ ŬůŰɘəɐ 

ɝɖɟŬůɑŬ, ɖ ɗɟŬɨůɖ űɟɎɔɛŬŰɞɠ, ɞ ɡŭɟŬɡɚɘəɧɠ ůɢŮŭɘŬůɛɧɠ ŭɘɎűɞɟɤɜ əŬŰŬůəŮɡɩɜ əŬɗɩɠ 

Ůˊɑůɖɠ əŬɘ ŮɡɟŮɑŬɠ əɚɑɛŬəŬɠ ɛŮɚɏŰŮɠ Ůəɓɞɚɩɜ ˊɞŰŬɛɞɨ. 

ɆŰɞ MIKE FLOOD ˊɟɞůɞɛɞɘɩɜɞɜŰŬɘ əŬɘ ŮˊɘɚɨɞɜŰŬɘ ɝŮɢɤɟɘůŰɎ ɖ ɟɞɐ ŮɜŰɧɠ Űɞɡ ˊɞŰŬɛɞɨ əŬɘ 

ɖ ɟɞɐ ůŰɞ ˊɚɖɛɛɡɟɘəɧ ˊŮŭɑɞ. ȼ ɟɞɐ Ŭˊɧ Űɞ ˊɞŰɎɛɘ ˊɟɞɠ Űɞ ˊŮŭɑɞ ˊŮɟɘɔɟɎűŮŰŬɘ ɛŮ Űɞɜ 

ŬɜŰɑůŰɞɘɢɞ Űɟɧˊɞ ůɨɜŭŮůɖɠ (Link), ɞ ɞˊɞɑɞɠ ɗŬ ˊŮɟɘɔɟŬűŮɑ ˊŬɟŬəɎŰɤ ɚŮˊŰɞɛŮɟɏůŰŮɟŬ 

(MIKE by DHI 2014c). 

ɆŮ ɧŰɘ ŬűɞɟɎ Űɖ ɟɞɐ Űɞɡ ˊɞŰŬɛɞɨ ŬɡŰɐ ˊɟɞůɞɛɞɘɩɜŮŰŬɘ ɛŮ Űɞ ˊŬəɏŰɞ ɚɞɔɘůɛɘəɞɨ MIKE 11. 

ɋɠ ŭŮŭɞɛɏɜŬ ŬˊŬɘŰɞɨɜŰŬɘ Ŭˊɧ Űɞ ɛɞɜŰɏɚɞ ŰŬ ůɖɛŮɑŬ Űɞɡ ˊɞŰŬɛɞɨ, ŰŬ ɛɞɟűɞɚɞɔɘəɎ əŬɘ 

ɡŭɟŬɡɚɘəɎ ůŰɞɘɢŮɑŬ Űɤɜ ŭɘŬŰɞɛɩɜ, Űɞ Ůɑŭɞɠ əŬɘ ɖ ɗɏůɖ Űɤɜ ɞɟɘŬəɩɜ ůɡɜɗɖəɩɜ əŬɗɩɠ Ůˊɑůɖɠ 

əŬɘ əɎˊɞɘŮɠ ɡŭɟɞŭɡɜŬɛɘəɏɠ ˊŬɟɎɛŮŰɟɞɘ əŬɘ Űɞ ɢɟɞɜɘəɧ ɓɐɛŬ Űɤɜ ɡˊɞɚɞɔɘůɛɩɜ. Ʉɘɞ 

ŬɜŬɚɡŰɘəɐ ˊŮɟɘɔɟŬűɐ Űɤɜ ůŰɞɘɢŮɑɤɜ Ůɘůɧŭɞɡ ɗŬ ŭɞɨɛŮ ůŮ ŮˊɧɛŮɜɞ əŮűɎɚŬɘɞ.  

ɋɠ ɓŬůɘəɐ ɡˊɞɚɞɔɘůŰɘəɐ ŭɘŬŭɘəŬůɑŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɖ ˊɚɐɟɖɠ 1D  ɛɞɟűɐ Űɤɜ ŮɝɘůɩůŮɤɜ 

Saint Venant. ȹɑɜŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɚɞɔɐɠ Ŭˊɧ Űɞ ɢɟɐůŰɖ ŮɑŰŮ Űɖɠ Ůɝɑůɤůɖɠ ŭɡɜŬɛɘəɞɨ 

əɨɛŬŰɞɠ, ŮɑŰŮ Űɖɠ Ůɝɑůɤůɖɠ əɨɛŬŰɞɠ ŭɘɎɢɡůɖɠ, ŮɑŰŮ Űɖɠ Ůɝɑůɤůɖɠ əɘɜɖɛŬŰɘəɞɨ əɨɛŬŰɞɠ. 

ȺəŮɑɜɖ ˊɞɡ ˊɟɞŰŮɑɜŮŰŬɘ ɔɘŬ ɚɧɔɞɡɠ ŬəɟɑɓŮɘŬɠ əŬɘ ˊɚɖɟɧŰɖŰŬɠ ŮɑɜŬɘ ɖ ˊɚɐɟɖɠ Ůɝɑůɤůɖ 

ŭɡɜŬɛɘəɞɨ əɨɛŬŰɞɠ ɡɣɖɚɐɠ ŰɎɝɖɠ (High Order Fully Dynamic) ɖ ɞˊɞɑŬ ŮɛˊŮɟɘɏɢŮɘ ŬɜɩŰŮɟɖɠ 

ŰɎɝɖɠ ɧɟɞɡɠ Űɟɘɓɐɠ ůŮ ůɢɏůɖ ɛŮ Űɖɜ ˊɚɐɟɤɠ ŭɡɜŬɛɘəɐ ˊŮɟɘɔɟŬűɐ (Fully Dynamic). 

Ƀɘ ŮɝɘůɩůŮɘɠ ɆɡɜɏɢŮɘŬɠ (Ⱥɝ. 2.13) əŬɘ Ƀɟɛɐɠ (Ⱥɝ. 2.14) ɞɘ ɞˊɞɑŮɠ ŮˊɘɚɨɞɜŰŬɘ, űŬɑɜɞɜŰŬɘ 

ˊŬɟŬəɎŰɤ ŭɘŬŰɡˊɤɛɏɜŮɠ ɔɘŬ ɞɟɗɞɔɤɜɘəɐ ŭɘŬŰɞɛɐ.  

 
u

                                                                                                      (2.13) 

 
u u

ὌὦὫ                                                                            (2.14) 

ȳˊɞɡ: 

ɟ ɖ ˊɡəɜɧŰɖŰŬ 

H Űɞ ɓɎɗɞɠ 

h Űɞ ɡɣɧɛŮŰɟɞ Űɖɠ ŮɚŮɨɗŮɟɖɠ ŮˊɘűɎɜŮɘŬɠ Űɞɡ ɜŮɟɞɨ 

b Űɞ ˊɚɎŰɞɠ 
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u  ɖ ɛɏůɖ ŰŬɢɨŰɖŰŬ əŬŰɎ Űɖɜ əŬŰŬəɧɟɡűɖ ŭɘŮɨɗɡɜůɖ 

Ŭô ůɡɜŰŮɚŮůŰɐɠ əŬŰŬɜɞɛɐɠ Űɖɠ əŬŰŬəɧɟɡűɖɠ ŰŬɢɨŰɖŰŬɠ. 

ũɘŬ Űɖɜ Ůˊɑɚɡůɖ Űɤɜ ˊŬɟŬˊɎɜɤ ŮɝɘůɩůŮɤɜ ɔɑɜɞɜŰŬɘ ɞɘ ˊŬɟŬəɎŰɤ ˊŬɟŬŭɞɢɏɠ: 

¶ ɇɞ ɜŮɟɧ ŮɑɜŬɘ ɞɛɞɔŮɜɏɠ əŬɘ ŬůɡɛˊɑŮůŰɞ, ŭɖɚŬŭɐ ŭŮɜ ɡˊɎɟɢɞɡɜ ůɖɛŬɜŰɘəɏɠ ɛŮŰŬɓɞɚɏɠ 

ůŰɖɜ ˊɡəɜɧŰɖŰŬ. 

¶ ȼ əɚɑůɖ ˊɡɗɛɏɜŬ ŮɑɜŬɘ ɛɘəɟɐ. 

¶ ɇŬ ɛɐəɖ əɨɛŬŰɞɠ ŮɑɜŬɘ ɛŮɔɎɚŬ ůŮ ůɢɏůɖ ɛŮ Űɞ ɓɎɗɞɠ ɜŮɟɞɨ. ȷɡŰɧ ŭɘŬůűŬɚɑɕŮɘ ɧŰɘ ɖ 

ɟɞɐ ůŮ əɎɗŮ ůɖɛŮɑɞ ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ ɧŰɘ ɏɢŮɘ əŬŰŮɨɗɡɜůɖ ˊŬɟɎɚɚɖɚɖ ɛŮ Űɞɜ 

ˊɡɗɛɏɜŬ əŬɘ Ůˊɞɛɏɜɤɠ ɧŰɘ ɖ əŬŰŬəɧɟɡűɖ ŮˊɘŰɎɢɡɜůɖ ɛˊɞɟŮɑ ɜŬ ŬɔɜɞɖɗŮɑ əŬɘ ɧŰɘ ɖ 

əŬŰŬɜɞɛɐ Űɖɠ ˊɑŮůɖɠ əŬŰɎ Űɖɜ əɎɗŮŰɖ ŭɘŮɨɗɡɜůɖ ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ ɡŭɟɞůŰŬŰɘəɐ. 

¶ ȼ ɟɞɐ ŮɑɜŬɘ ɡˊɞəɟɑůɘɛɖ. 

ȼ Ůˊɑɚɡůɖ Űɤɜ ŬɜɤŰɏɟɤ ŮɝɘůɩůŮɤɜ ɔɘŬ ŭɘŬŰɞɛɐ ɞˊɞɘɞɡŭɐˊɞŰŮ ůɢɐɛŬŰɞɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ 

ɛŮ Űɖ ŭɘŬɑɟŮůɖ Űɖɠ ŭɘŬŰɞɛɐɠ ůŮ Ůˊɘɛɏɟɞɡɠ ɞɟɗɞɔɤɜɘəɎ ŰɛɐɛŬŰŬ ɧˊɤɠ ŬˊŮɘəɞɜɑɕŮŰŬɘ ůŰɞ 

ˊŬɟŬəɎŰɤ ɆɢɐɛŬ 2.4. ɆŮ ɧŰɘ ŬűɞɟɎ Űɞ ůɢɐɛŬ Ůˊɑɚɡůɖɠ Űɤɜ ˊŬɟŬˊɎɜɤ ůɡɜŭɡŬůɛɏɜɤɜ 

ŮɝɘůɩůŮɤɜ ŬɡŰɧ ˊŮɟɘɔɟɎűŮŰŬɘ Ŭəɞɚɞɨɗɤɠ. ɄɟɏˊŮɘ ɜŬ ŬɜŬűŮɟɗŮɑ ɧŰɘ Űɞ ůɢɐɛŬ Ůˊɑɚɡůɖɠ ŭŮɜ 

ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ Űɖɜ Ůˊɘɚɞɔɐ Űɞɡ ɢɟɐůŰɖ ůŮ ɧŰɘ ŬűɞɟɎ Űɖɜ Ůɝɑůɤůɖ ˊŮɟɘɔɟŬűɐɠ Űɞɡ 

ˊɚɖɛɛɡɟɘəɞɨ əɨɛŬŰɞɠ. 

 

 

ɆɢɐɛŬ 2.4 ɉɤɟɘůɛɧɠ ŭɘŬŰɞɛɐɠ ůŮ Ůˊɘɛɏɟɞɡɠ ɞɟɗɞɔɤɜɘəɎ əŬɜɎɚɘŬ (Ʉɖɔɐ: MIKE by DHI 

2014a). 

ȷɟɢɘəɎ, ŭɘŬɛɞɟűɩɜŮŰŬɘ ŬɡŰɧɛŬŰŬ Ŭˊɧ Űɞ ˊɟɧɔɟŬɛɛŬ ůɨɛűɤɜŬ ɛŮ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɞɡ ɢɟɐůŰɖ 

ɏɜŬɠ ɡˊɞɚɞɔɘůŰɘəɧɠ əɎɜŬɓɞɠ əŬŰɎ ɛɐəɞɠ Űɞɡ ɎɝɞɜŬ Űɞɡ əŬɜŬɚɘɞɨ, ŬˊɞŰŮɚɞɨɛŮɜɞɠ Ŭˊɧ Q əŬɘ 



24 

 

h ɡˊɞɚɞɔɘůŰɘəɎ ůɖɛŮɑŬ. ɆŰŬ Q əŬɘ h ůɖɛŮɑŬ ɡˊɞɚɞɔɑɕɞɜŰŬɘ ɖ ˊŬɟɞɢɐ əŬɘ Űɞ ɡɣɧɛŮŰɟɞ Űɖɠ 

ŮɚŮɨɗŮɟɖɠ ŮˊɘűɎɜŮɘŬɠ Űɞɡ ɜŮɟɞɨ ŬɜŰɑůŰɞɘɢŬ, ůŮ əɎɗŮ ɢɟɞɜɘəɧ ɓɐɛŬ. ȼ ŬˊɧůŰŬůɖ ɛŮŰŬɝɨ Űɤɜ 

h ůɖɛŮɑɤɜ ɞɟɑɕŮŰŬɘ ɏɛɛŮůŬ Ŭˊɧ Űɞ ɢɟɐůŰɖ Ůɜɩ ŰŬ Q ůɖɛŮɑŬ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ŬɡŰɧɛŬŰŬ ůŰɞ 

ɛɏůɞ Űɖɠ ŬˊɧůŰŬůɖɠ ɛŮŰŬɝɨ Űɤɜ h ůɖɛŮɑɤɜ. ȼ ůɢɖɛŬŰɘəɐ ŬɜŬˊŬɟɎůŰŬůɖ Űɞɡ ɡˊɞɚɞɔɘůŰɘəɞɨ 

əɎɜŬɓɞɡ ŬˊŮɘəɞɜɑɕŮŰŬɘ ůŰɞ ˊŬɟŬəɎŰɤ ɆɢɐɛŬ 2.5. 

 

ɆɢɐɛŬ 2.5 ɈˊɞɚɞɔɘůŰɘəɧɠ əɎɜŬɓɞɠ ůŮ ŰɛɐɛŬ əŬɜŬɚɘɞɨ (Ʉɖɔɐ: MIKE by DHI 2014a). 

ɇɞ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɞ ůɢɐɛŬ ŬɟɘɗɛɖŰɘəɐɠ Ůˊɑɚɡůɖɠ ŮɑɜŬɘ ɏɜŬ ůɢɐɛŬ 6 ůɡɜɞɚɘəɎ ůɖɛŮɑɤɜ 

ŭɘŬɛɞɟűɤɛɏɜɞ Ŭˊɧ Űɞɜ Abbott, Űɞ ɞˊɞɑɞ ŬˊŮɘəɞɜɑɕŮŰŬɘ ůŰɞ ˊŬɟŬəɎŰɤ ɆɢɐɛŬ 2.6. 

 

ɆɢɐɛŬ 2.6 ȾŮɜŰɟŬɟɘůɛɏɜɞ ŬɟɘɗɛɖŰɘəɧ ůɢɐɛŬ Ůˊɑɚɡůɖɠ 6 ůɖɛŮɑɤɜ Abbott (Ʉɖɔɐ: MIKE by 

DHI 2014a). 
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ũɘŬ Űɖɜ Ůɝɑůɤůɖ ɆɡɜɏɢŮɘŬɠ əɏɜŰɟɞ Űɞɡ ůɢɐɛŬŰɞɠ Ůˊɑɚɡůɖɠ ŬˊɞŰŮɚŮɑ ɏɜŬ h ůɖɛŮɑɞ Ůɜɩ 

ŬɜŰɑůŰɞɘɢŬ ɔɘŬ Űɖɜ Ůˊɑɚɡůɖ Űɖɠ Ůɝɑůɤůɖɠ ɞɟɛɐɠ əɏɜŰɟɞ ŬˊɞŰŮɚŮɑ ɏɜŬ Q ůɖɛŮɑɞ, ɧˊɤɠ 

űŬɑɜŮŰŬɘ Ŭəɞɚɞɨɗɤɠ ůŰŬ ɆɢɐɛŬŰŬ 2.7 əŬɘ 2.8. 

 

ɆɢɐɛŬ 2.7 ȾɏɜŰɟɞ ůɢɐɛŬŰɞɠ Ůˊɑɚɡůɖɠ ɔɘŬ Űɖɜ Ůɝɑůɤůɖ ɆɡɜɏɢŮɘŬɠ (Ʉɖɔɐ: MIKE by DHI 

2014a). 

 

ɆɢɐɛŬ 2.8 ȾɏɜŰɟɞ ůɢɐɛŬŰɞɠ Ůˊɑɚɡůɖɠ ɔɘŬ Űɖɜ Ůɝɑůɤůɖ Ƀɟɛɐɠ (Ʉɖɔɐ: MIKE by DHI 2014a). 

ũɘŬ ɚɧɔɞɡɠ ˊɚɖɟɧŰɖŰŬɠ əŬɘ ŬəɟɑɓŮɘŬɠ ůŰɞ ŬɜŰɑůŰɞɘɢɞ ůɢɐɛŬ Ůˊɑɚɡůɖɠ ɞɘ ŮɝɘůɩůŮɘɠ 

ŮˊɘɚɨɞɜŰŬɘ ŭɨɞ ŰɞɡɚɎɢɘůŰɞɜ űɞɟɏɠ ůŮ əɎɗŮ ɢɟɞɜɘəɧ ɓɐɛŬ. ɇɖɜ ˊɟɩŰɖ űɞɟɎ ɚɨɜɞɜŰŬɘ ɛŮ 

Ŭɟɢɘəɏɠ Űɘɛɏɠ ŬɡŰɏɠ Űɞɡ ˊɟɞɖɔɞɨɛŮɜɞɡ ɢɟɞɜɘəɞɨ ɓɐɛŬŰɞɠ əŬɘ Űɖ ŭŮɨŰŮɟɖ űɞɟɎ ɛŮ Ŭɟɢɘəɏɠ 

Űɘɛɏɠ ŬɡŰɏɠ Űɖɠ ˊɟɩŰɖɠ Ůˊɑɚɡůɖɠ. Ƀ Ŭɟɘɗɛɧɠ Űɤɜ ŮˊŬɜŬɚɐɣŮɤɜ ɛˊɞɟŮɑ ɜŬ əŬɗɞɟɘůŰŮɑ Ŭˊɧ Űɞ 

ɢɟɐůŰɖ. 

ɆɡɜɞˊŰɘəɎ ŰŬ ɓŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ MIKE 11 ŰŬ ɞˊɞɑŬ ŮɑŰŮ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ Űɞ 

MIKE FLOOD ŮɑŰŮ ˊŮɟɘɞɟɑɕɞɜŰŬɘ Ŭˊɧ ŬɡŰɧ, ŮɑɜŬɘ ŰŬ ŬəɧɚɞɡɗŬ: 
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¶ ȰɢŮɘ ɞɚɞəɚɖɟɤɛɏɜŮɠ əŬɘ ŭɞəɘɛŬůɛɏɜŮɠ ɟɞɡŰɑɜŮɠ. 

¶ ɀˊɞɟŮɑ ɜŬ ˊɟɞůɞɛɞɘɩůŮɘ ɛŮɔɎɚɞɡ ɛɐəɞɡɠ əŬɘ ˊɞɚɨˊɚɞəŬ ˊɞŰɎɛɘŬ ůɡůŰɐɛŬŰŬ ɛŮ 

ɛɘəɟɐ ɡˊɞɚɞɔɘůŰɘəɐ ˊɟɞůˊɎɗŮɘŬ. 

¶ ɀˊɞɟŮɑ ɜŬ ˊɟɞůɞɛɞɘɩůŮɘ ɛŮ ɘŭɘŬɑŰŮɟŬ ɡɣɖɚɐ ŬəɟɑɓŮɘŬ Űɖ ɛɞɜɞŭɘɎůŰŬŰɖ ɟɞɐ 

əŬɜŬɚɘɞɨ. 

¶ ɀˊɞɟŮɑ ŮɨəɞɚŬ ɜŬ ŭɘŬůɡɜŭŮɗŮɑ ɛŮ ˊɟɞɔɟɎɛɛŬŰŬ ɓɟɞɢɐɠ Ŭˊɞɟɟɞɐɠ. 

¶ ɀˊɞɟŮɑ ɜŬ ˊɟɞůɞɛɞɘɩůŮɘ ɡɣɖɚɏɠ ŰŬɢɨŰɖŰŮɠ əŬɘ ɡˊŮɟəɟɑůɘɛɖ ɟɞɐ. 

¶ ȺɑɜŬɘ ɛɞɜɞŭɘɎůŰŬŰɞ, Ůˊɞɛɏɜɤɠ ŭŮ ɛˊɞɟŮɑ ɜŬ ˊɟɞůɞɛɞɘɩůŮɘ ŭɘŭɘɎůŰŬŰŬ űŬɘɜɧɛŮɜŬ, 

ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɖ ɟɞɐ ɞɟɛɐɠ ŮɔəɎɟůɘŬ Űɞɡ ˊɞŰŬɛɞɨ. 

¶ ȼ ɟɞɐ ůŰɞ ˊŮŭɑɞ ŮɑɜŬɘ ŭɨůəɞɚɞ ɜŬ ɛɞɜŰŮɚɞˊɞɘɖɗŮɑ Ŭɜ ɖ ɔɜɩůɖ Űɤɜ ˊŮɟɘɞɢɩɜ ɟɞɐɠ 

ŮɑɜŬɘ Ůɚɚɘˊɐɠ. 

¶ ȷˊŬɘŰɞɨɜŰŬɘ ˊŮɟɘůůɧŰŮɟŮɠ ˊɟɞůŮɔɔɑůŮɘɠ əŬɘ əŬɚɨŰŮɟɖ ŬˊɞůŬűɐɜɘůɖ Űɤɜ ůɡɜɗɖəɩɜ 

ɟɞɐɠ. 

¶ ȹŮ ɛˊɞɟŮɑ ɜŬ ˊɟɞůɞɛɞɘɤɗŮɑ ŮɨəɞɚŬ ɛɘŬ ˊŬɟɎəŰɘŬ ˊŮɟɑˊŰɤůɖ (MIKE by DHI 2014a, 

MIKE by DHI 2014c). 

ȼ ɟɞɐ ŮɜŰɧɠ Űɞɡ ˊŮŭɑɞɡ ɛɞɜŰŮɚɞˊɞɘŮɑŰŬɘ ɛŮ Űɞ ˊŬəɏŰɞ ɚɞɔɘůɛɘəɞɨ MIKE 21. ɋɠ ŭŮŭɞɛɏɜŬ 

Ůɘůɧŭɞɡ ŬˊŬɘŰɞɨɜŰŬɘ Ŭˊɧ Űɞ ˊɟɧɔɟŬɛɛŬ ɞ ɡˊɞɚɞɔɘůŰɘəɧɠ əɎɜŬɓɞɠ, ɞ ɞˊɞɑɞɠ ŭɘŬɛɞɟűɩɜŮŰŬɘ 

Ŭˊɧ Űɞ ɢɟɐůŰɖ, Űɞ ɢɟɞɜɘəɧ ɓɐɛŬ Űɤɜ ɡˊɞɚɞɔɘůɛɩɜ ɔɘŬ Űɘɠ ŮɝɘůɩůŮɘɠ ȷɓŬɗɩɜ ɈŭɎŰɤɜ əŬɘ 

ɀŮŰŬűɞɟɎɠ əŬɗɩɠ Ůˊɑůɖɠ əŬɘ əɎˊɞɘŮɠ ɡŭɟɞŭɡɜŬɛɘəɏɠ ˊŬɟɎɛŮŰɟɞɘ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ 

əŬŰŬɜɞɛɐ Űɞɡ ůɡɜŰŮɚŮůŰɐ ŰɟŬɢɨŰɖŰŬɠ ůŰɖɜ ɏəŰŬůɖ Űɞɡ ˊŮŭɑɞɡ. ȼ ŭɘŬɛɧɟűɤůɖ Űɞɡ 

ɡˊɞɚɞɔɘůŰɘəɞɨ əŬɜɎɓɞɡ Ŭˊɧ Űɞ ɢɟɐůŰɖ əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ˊɘɞ ŬɜŬɚɡŰɘəɐ ˊŮɟɘɔɟŬűɐ Űɖɠ 

ŭɘŬŭɘəŬůɑŬɠ ˊɞɡ ŬəɞɚɞɡɗɐɗɖəŮ ɗŬ ɔɑɜŮɘ ůŮ ŮˊɧɛŮɜɞ əŮűɎɚŬɘɞ. 

ȼ Ůˊɑɚɡůɖ Űɖɠ ɟɞɐɠ ůŰɞ ˊŮŭɑɞ ɓŬůɑɕŮŰŬɘ ůŰɖɜ Ůˊɑɚɡůɖ Űɤɜ 2D ȺɝɘůɩůŮɤɜ ȷɓŬɗɩɜ ɈŭɎŰɤɜ 

(Saint Venant). ȼ ɢɤɟɘəɐ ŭɘŬəɟɘŰɞˊɞɑɖůɖ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮ Űɖ ɢɟɐůɖ ɛŮɗɧŭɞɡ 

ˊŮˊŮɟŬůɛɏɜɤɜ ɧɔəɤɜ ɛŮ əɏɜŰɟɞ Űɞ ɡˊɞɚɞɔɘůŰɘəɧ əŮɚɑ. ɇɞ ɢɤɟɘəɧ ˊŮŭɑɞ ŭɘŬəɟɘŰɞˊɞɘŮɑŰŬɘ ɛŮ 

Űɖɜ ɡˊɞŭɘŬɑɟŮůɖ Űɞɡ ůɡɜŮɢɞɨɠ ůɡɜɧɚɞɡ ůŮ ɛɖ ŮˊɘəŬɚɡˊŰɧɛŮɜŬ ůŰɞɘɢŮɑŬ (əŮɚɘɎ). 

ɆɡɔəŮəɟɘɛɏɜŬ, ŭɘŬɛɞɟűɩɜŮŰŬɘ əɎɜŬɓɞɠ ŰŮŰɟŬɔɤɜɘəɩɜ ɐ Űɟɘɔɤɜɘəɩɜ ůŰɞɘɢŮɑɤɜ. ɆŰɞ ůɖɛŮɑɞ 

ŬɡŰɧ ˊɟɏˊŮɘ ɜŬ ŬɜŬűɏɟɞɡɛŮ ɧŰɘ Ŭˊɧ Űɞ MIKE 21 ˊŬɟɏɢŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ůŰɞ ɢɟɐůŰɖ ɜŬ 

ŭɘŬɛɞɟűɩůŮɘ ŮɑŰŮ ůŰŬɗŮɟɧ ŰŮŰɟŬɔɤɜɘəɧ əɎɜŬɓɞ (Rectangular Grid) ŮɑŰŮ ŮɡɏɚɘəŰɞ 

ɡˊɞɚɞɔɘůŰɘəɧ ˊɚɏɔɛŬ ɞɟɗɞɔɤɜɘəɩɜ ɐ Űɟɘɔɤɜɘəɩɜ ůŰɞɘɢŮɑɤɜ (Flexible Mesh). ȷɜɎɚɞɔŬ ɛŮ Űɖɜ 

ˊŮɟɑˊŰɤůɖ ˊɞɡ ˊɟɞůɞɛɞɘɩɜŮŰŬɘ əŬɘ ŰŬ ŭɘŬɗɏůɘɛŬ ůŰɞɘɢŮɑŬ, ŮˊɘɚɏɔŮŰŬɘ Ŭˊɧ Űɞ ɢɟɐůŰɖ ˊɞɘɞɠ 

Űɨˊɞɠ ɡˊɞɚɞɔɘůŰɘəɞɨ ˊɚɏɔɛŬŰɞɠ ɗŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ. 
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 Ƀɘ ŭɡɜŬŰɧŰɖŰŮɠ əŬɘ ɞɘ ˊŮɟɘɞɟɘůɛɞɑ Űɞɡ ůŰŬɗŮɟɞɨ ŰŮŰɟŬɔɤɜɘəɞɨ əŬɜɎɓɞɡ ɞɘ ɞˊɞɑŮɠ 

ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɞ MIKE FLOOD əŬɘ ŮˊɖɟŮɎɕɞɡɜ Űɖɜ ˊɟɞůɞɛɞɑɤůɖ ůŮ ŬɡŰɧ ŮɑɜŬɘ ɞɘ 

Ŭəɧɚɞɡɗɞɘ: 

¶ ɄŬɟɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ŬɜɎɚɡůɖɠ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɛɘəɟɐɠ əɚɑɛŬəŬɠ. 

¶ ȿɘɔɧŰŮɟɖ ŮɡŮɚɘɝɑŬ. 

¶ ȹɡůəɞɚɑŬ ɛɞɜŰŮɚɞˊɞɑɖůɖɠ ůŰŮɜɩɜ əŬɜŬɚɘɩɜ əŬɘ ˊŮɟɘɞɢɩɜ ɟɞɐɠ, ˊ.ɢ. ůŮ ˊŮɟɘˊŰɩůŮɘɠ 

ˊɞɡ ɟɞɐ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ŭɘŬɔɩɜɘŬ ůŮ ůɢɏůɖ ɛŮ Űɞɜ əɎɜŬɓɞ.  

¶ ɇŬ ɧɟɘŬ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ŬˊɧɚɡŰŬ ŮɡɗɡɔɟŬɛɛɘůɛɏɜŬ ɛŮ Űɞɜ əɎɜŬɓɞ. 

ȷɜŰɑůŰɞɘɢŬ, ɞɘ ŭɡɜŬŰɧŰɖŰŮɠ Űɞɡ ŮɡɏɚɘəŰɞɡ ˊɚɏɔɛŬŰɞɠ ɞɘ ɞˊɞɑŮɠ Ŭűɞɟɞɨɜ Űɖɜ ˊɟɞůɞɛɞɑɤůɖ 

ůŰɞ MIKE FLOOD ŮɑɜŬɘ ɞɘ ŬəɧɚɞɡɗŮɠ: 

¶ ɄɟɞůŬɟɛɞɕɧɛŮɜɞ ɢɟɞɜɘəɧ ɓɐɛŬ (Adaptive Time Step) ɏŰůɘ ɩůŰŮ Űɞ ɢɟɞɜɘəɧ ɓɐɛŬ Űɞɡ 

2D ŰɛɐɛŬŰɞɠ ɜŬ ˊɟɞůŬɟɛɧɕŮɘ Űɖ ŭɡɜŬɛɘəɐ Űɤɜ ɡˊɞɚɞɔɘůɛɩɜ Űɖɠ ɟɞɐɠ. 

¶ ɇŬ ɧɟɘŬ ɛˊɞɟɞɨɜ Ŭɜ ɏɢɞɡɜ ɞˊɞɘŬŭɐˊɞŰŮ ůŰɞɑɢɘůɖ. 

¶ ɇɞ ˊŮɟɑɔɟŬɛɛŬ Űɞɡ ˊɞŰŬɛɞɨ ŮɜůɤɛŬŰɩɜŮŰŬɘ ůŰɞ ˊɚɏɔɛŬ. 

¶ ɀŮ ɚŮˊŰɧ ˊɚɏɔɛŬ əŬɗɑůŰŬŰŬɘ ŭɡɜŬŰɐ ɖ Ůˊɑɚɡůɖ ˊɞŰŬɛɩɜ əŬɘ ɟŮɛɎŰɤɜ ŮɜŰɧɠ Űɞɡ 

ˊɚɏɔɛŬŰɞɠ. 

ɇɞ ɓŬůɘəɧ ˊɚŮɞɜɏəŰɖɛŬ Űɞɡ ŮɡɏɚɘəŰɞɡ ˊɚɏɔɛŬŰɞɠ ɏɜŬɜŰɘ Űɞɡ ůŰŬɗŮɟɞɨ ŮɑɜŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ 

ŭɘŬɛɧɟűɤůɖɠ ɛŮɔɎɚɖɠ ɏəŰŬůɖɠ ɡˊɞɚɞɔɘůŰɘəɞɨ əŮɚɘɞɨ ůŮ ˊŮɟɘɞɢɏɠ ˊɞɡ ɞ ɢɟɐůŰɖɠ əɟɑɜŮɘ ɧŰɘ 

ɢɟŮɘɎɕŮŰŬɘ ˊɘɞ ŬŭɟɞɛŮɟɐɠ ɚɨůɖ, ˊ.ɢ. ůŮ ˊŮɟɘɞɢɏɠ ɛŮɔɎɚɤɜ ɡɣɞɛɏŰɟɤɜ əŬŰɎ Űɖ ɛŮɚɏŰɖ Űɖɠ 

ŭɘɎŭɞůɖɠ Ůɜɧɠ ˊɚɖɛɛɡɟɘəɞɨ əɨɛŬŰɞɠ. ȷɜŰɑůŰɞɘɢŬ, ůŮ ˊŮɟɘɞɢɏɠ ɧˊɞɡ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ ɛŮɔɎɚɖ 

ɚŮˊŰɞɛɏɟŮɘŬ əŬɘ ŬəɟɑɓŮɘŬ, ˊ.ɢ. ɔɨɟɤ Ŭˊɧ ŬůŰɘəɏɠ ˊŮɟɘɞɢɏɠ, ŬɡŰɧ ŮɑɜŬɘ ŭɡɜŬŰɧ ɜŬ ŮˊɘŰŮɡɢɗŮɑ 

ɛŮ Űɖ ɢɟɐůɖ əŮɚɘɞɨ ɛɘəɟɞɨ ŮɛɓŬŭɞɨ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɖ ɛŮɑɤůɖ Űɞɡ 

ɡˊɞɚɞɔɘůŰɘəɞɨ ɢɟɧɜɞɡ ůŮ ůɖɛŬɜŰɘəɧ ɓŬɗɛɧ. ũɘŬ Űɞɡɠ ɚɧɔɞɡɠ ŬɡŰɞɨɠ, ůŰɞ ˊɚŬɑůɘɞ Űɖɠ 

ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ŮɡɏɚɘəŰɞ ˊɚɏɔɛŬ Űɟɘɔɤɜɘəɩɜ ůŰɞɘɢŮɑɤɜ (MIKE by DHI 

2014c). 

Ƀɘ ŮɝɘůɩůŮɘɠ ˊɞɡ ŮˊɘɚɨɞɜŰŬɘ Ŭˊɧ Űɞ MIKE 21 ŮɑɜŬɘ ɞɘ 2D ȺɝɘůɩůŮɘɠ ȷɓŬɗɩɜ ɈŭɎŰɤɜ Űɤɜ 

ɞˊɞɑɤɜ ɛɘŬ ɔŮɜɘəɐ ɛɞɟűɐ ˊŮɟɘɔɟɎűŮŰŬɘ Ŭəɞɚɞɨɗɤɠ (Ⱥɝ. 2.15 ɏɤɠ 2.19):  

 Ὓ                                                                                   (2.15) 

ȳˊɞɡ F Űɞ ŭɘɎɜɡůɛŬ ˊɞɡ ˊŮɟɘɔɟɎűŮɘ Űɖ ɟɞɐ, U Űɞ ŭɘɎɜɡůɛŬ ˊɞɡ ˊŮɟɘɔɟɎűŮɘ Űɘɠ ɛŮŰŬɓɚɖŰɏɠ 

ˊɞɡ ŭɘŬŰɖɟɞɨɜŰŬɘ əŬɘ S Űɞ ŭɘɎɜɡůɛŬ ˊɞɡ ˊŮɟɘɔɟɎűŮɘ Űɘɠ ɛŮŰŬɓɚɖŰɏɠ ˊɞɡ Ůɘůɟɏɞɡɜ ůŬɜ ˊɖɔɏɠ 
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ůŰɞ ůɨůŰɖɛŬ. ɇŬ I, V ɡˊɞŭɖɚɩɜɞɡɜ Űɘɠ ɛŮŰŬɔɤɔɘəɏɠ əŬɘ ɚɧɔɤ ůɡɜŮəŰɘəɧŰɖŰŬɠ ɟɞɏɠ. 

Ⱥˊɘˊɚɏɞɜ, ŮɑɜŬɘ: 
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Ƀɘ ˊŬɟŬˊɎɜɤ ŮɝɘůɩůŮɘɠ ůɡɜɘůŰɞɨɜ ɏɜŬ ˊɟɧɓɚɖɛŬ Riemann ɔɘŬ Űɖɜ ˊɟɞůɏɔɔɘůɖ Űɖɠ ɚɨůɖɠ 

Űɞɡ ɞˊɞɑɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɞ Ŭɚɔɧɟɘɗɛɞɠ Roe. ɆɡɔəŮəɟɘɛɏɜŬ, ɛŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ 

ɡˊɞɚɞɔɑɕŮŰŬɘ ɖ ɛŮŰŬɔɤɔɘəɐ ɟɞɐ ůŰɖ ŭɘŮˊɘűɎɜŮɘŬ ɛŮŰŬɝɨ Űɤɜ əŮɚɘɩɜ, ŮəŰɘɛɩɜŰŬɘ ŭɖɚŬŭɐ ɞɘ 

ŮɝŬɟŰɖɛɏɜŮɠ ɛŮŰŬɓɚɖŰɏɠ ůŰŬ ŬɟɘůŰŮɟɎ əŬɘ ŭŮɝɘɎ Űɖɠ ŭɘŮˊɘűɎɜŮɘŬɠ ɛŮ ɢɤɟɘəɐ ŬəɟɑɓŮɘŬ 

ŭŮɨŰŮɟɖɠ ŰɎɝɖɠ. ũɘŬ Űɖ ɢɟɞɜɘəɐ ɞɚɞəɚɐɟɤůɖ Űɤɜ ŮɝɘůɩůŮɤɜ, ŭɑɜŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɚɞɔɐɠ 

ůŰɞ ɢɟɐůŰɖ ɛŮŰŬɝɨ ŭɨɞ Ŭɚɔɧɟɘɗɛɤɜ Ůˊɑɚɡůɖɠ: Űɞɡ ɢŬɛɖɚɐɠ ŰɎɝɖɠ, ɔɟɐɔɞɟɞɡ Ŭɚɔɞɟɑɗɛɞɡ əŬɘ 

Űɖɠ ɛŮɗɧŭɞɡ ɡɣɖɚɧŰŮɟɖɠ ŰɎɝɖɠ. ȼ ɛɏɗɞŭɞɠ ɢŬɛɖɚɐɠ ŰɎɝɖɠ ŮɑɜŬɘ ɛɘŬɠ ˊɟɩŰɖɠ ŰɎɝɖɠ ɟɖŰɐ 

ɛɏɗɞŭɞɠ Euler Ůɜɩ ɖ ɛɏɗɞŭɞɠ ɡɣɖɚɧŰŮɟɖɠ ŰɎɝɖɠ ɢɟɖůɘɛɞˊɞɘŮɑ ɛɘŬ ŭŮɨŰŮɟɖɠ ŰɎɝɖɠ Runge-

Kutta ɛɏɗɞŭɞ. Ƀɘ ɔŮɜɘəɏɠ ůɢɏůŮɘɠ Űɤɜ ŭɨɞ ɛŮɗɧŭɤɜ ŮɑɜŬɘ ɞɘ ŬəɧɚɞɡɗŮɠ ȺɝɘůɩůŮɘɠ 2.20 əŬɘ 

2.21, 2.22 ŬɜŰɑůŰɞɘɢŬ. 

Ὗ Ὗ ЎὸὋὟ                                                                                               (2.20) 
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Ὗ Ⱦ Ὗ ЎὸὋὟ                                                                                         (2.21) 

Ὗ Ὗ ЎὸὋὟ Ⱦ                                                                                        (2.22) 

ũɘŬ ɚɧɔɞɡɠ ŬəɟɑɓŮɘŬɠ əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ɔɘŬ ɖ ŭɘŮɡəɧɚɡɜůɖ Űɤɜ ɡˊɞɚɞɔɘůɛɩɜ, ŭɑɜŮŰŬɘ ɖ 

ŭɡɜŬŰɧŰɖŰŬ ůŰɞ ɢɟɐůŰɖ ɜŬ ɗɏůŮɘ ŰɟɑŬ ůɡɜɞɚɘəɎ ɧɟɘŬ ɔɘŬ Űɞ ɓɎɗɞɠ Űɞɡ ɜŮɟɞɨ ůŰŬ əŮɚɘɎ, ŰŬ 

hdry, hflood, əŬɘ hwet. Ʉɘɞ ŬɜŬɚɡŰɘəɎ, ɧŰŬɜ Űɞ ɓɎɗɞɠ ŮɑɜŬɘ ɛɘəɟɧŰŮɟɞ Ŭˊɧ Űɞ hdry ůŮ ɏɜŬ əŮɚɑ, Űɞ 

əŮɚɑ ɗŮɤɟŮɑŰŬɘ ůŰŮɔɜɧ əŬɘ ŬűŬɘɟŮɑŰŬɘ Ŭˊɧ Űɞɡɠ ɡˊɞɚɞɔɘůɛɞɨɠ Ůɜɩ ůŰɖ ůɡɜɏɢŮɘŬ Űɞ ˊɟɧɓɚɖɛŬ 

ŮˊŬɜŬˊɟɞůŭɘɞɟɑɕŮŰŬɘ. ȷɜŰɑůŰɞɘɢŬ, ɧŰŬɜ Űɞ ɓɎɗɞɠ ɜŮɟɞɨ ůŮ ɏɜŬ əŮɚɑ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɞ Ŭˊɧ Űɞ 

hdry əŬɘ ɛɘəɟɧŰŮɟɞ Ŭˊɧ Űɞ hwet Űɞ əŮɚɑ ɗŮɤɟŮɑŰŬɘ ɛŮɟɘəɩɠ ɡɔɟɧ əŬɘ ɡˊɞɚɞɔɑɕɞɜŰŬɘ ɔɘŬ ŬɡŰɧ 

ɛɧɜɞ ɞɘ ɟɞɏɠ ɛɎɕŬɠ Ůɜɩ ɞɘ ɟɞɏɠ ɞɟɛɐɠ ɗŮɤɟɞɨɜŰŬɘ ɛɖŭŮɜɘəɏɠ. ɇɏɚɞɠ, ɧŰŬɜ ɏɜŬ əŮɚɑ ɏɢŮɘ 

ɓɎɗɞɠ ɜŮɟɞɨ ɛŮɔŬɚɨŰŮɟɞ Ŭˊɧ Űɞ hwet ɗŮɤɟŮɑŰŬɘ ɡɔɟɧ əŬɘ ɡˊɞɚɞɔɑɕɞɜŰŬɘ ɔɘŬ ŬɡŰɧ Űɧůɞ ɞɘ ɟɞɏɠ 

ɛɎɕŬɠ ɧůɞ əŬɘ ɞɘ ɟɞɏɠ ɞɟɛɐɠ. ɇɞ hflood ŮɑɜŬɘ Űɞ ɓɎɗɞɠ ŮəŮɑɜɞ ˊɞɡ əŬɗɞɟɑɕŮɘ Ŭɜ Űɞ ɧɟɘɞ Űɞɡ 

əŮɚɘɞɨ ŮɑɜŬɘ ɡɔɟɧ ɐ ůŰŮɔɜɧ. ũɑɜŮŰŬɘ ŮɨəɞɚŬ əŬŰŬɜɞɖŰɧ Ŭˊɧ ŰŬ ˊŬɟŬˊɎɜɤ ɧŰɘ ɗŬ ˊɟɏˊŮɘ ɜŬ 

ɘůɢɨŮɘ ɖ Ůɝɐɠ ŬɜɘůɧŰɖŰŬ: Ὤ Ὤ Ὤ . ȼ Űɘɛɐ ˊɞɡ ŭɑɜŮŰŬɘ Ŭˊɧ Űɞ ɢɟɐůŰɖ ůŰŬ 

ˊŬɟŬˊɎɜɤ ɧɟɘŬ ŮɑɜŬɘ əŬɗɞɟɘůŰɘəɐɠ ůɖɛŬůɑŬɠ Űɧůɞ ɔɘŬ Űɖɜ ŬəɟɑɓŮɘŬ Űɖɠ ɚɨůɖɠ əŬɘ Űɖɜ 

ŰŬɢɨŰɖŰŬ Űɖɠ Ůˊɑɚɡůɖɠ ɧůɞ əŬɘ ɔɘŬ Űɖ ůŰŬɗŮɟɧŰɖŰŬ Űɖɠ ˊɟɞůɞɛɞɑɤůɖɠ (MIKE by DHI 

2014b). 

ɆɡɜɞˊŰɘəɎ ŰŬ ɓŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ MIKE 21 ŰŬ ɞˊɞɑŬ ŮɑŰŮ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ Űɞ 

MIKE FLOOD ŮɑŰŮ ˊŮɟɘɞɟɑɕɞɜŰŬɘ Ŭˊɧ ŬɡŰɧ, ŮɑɜŬɘ ŰŬ ŬəɧɚɞɡɗŬ: 

¶ ȺɑɜŬɘ 2D ɞˊɧŰŮ ˊŬɟɏɢŮɘ ůŰɖɜ ˊɟɞůɞɛɞɑɤůɖ ŬəɟɑɓŮɘŬ əŬɘ ɡɣɖɚɐ ŬɜɎɚɡůɖ. 

¶ ȹŮɜ ŬˊŬɘŰŮɑŰŬɘ Ůə Űɤɜ ˊɟɞŰɏɟɤɜ ɔɜɩůɖ Űɤɜ ůɡɜɗɖəɩɜ əŬɘ Űɤɜ ˊŮɟɘɞɢɩɜ ɟɞɐɠ ůŰɞ 

ˊŮŭɑɞ. 

¶ ȺɑɜŬɘ Ůɨəɞɚɞɠ ɞ ɢŮɘɟɘůɛɧɠ ɡɔɟɐɠ əŬɘ ɝɖɟɐɠ ˊŮɟɘɞɢɐɠ ɛɏůŬ Ŭˊɧ ŭɡɜŬɛɘəɞɨɠ 

Ŭɚɔɧɟɘɗɛɞɡɠ. 

¶ ɀˊɞɟŮɑ ɜŬ ˊɟɞůɞɛɞɘɩůŮɘ ɡɣɖɚɏɠ ŰŬɢɨŰɖŰŮɠ əŬɘ ɡˊŮɟəɟɑůɘɛɖ ɟɞɐ. 

¶ ɀˊɞɟŮɑ ɜŬ ˊɟɞůɞɛɞɘɩůŮɘ ɛɘŬ ˊŬɟɎəŰɘŬ ˊŮɟɑˊŰɤůɖ. 

¶ ȰɢŮɘ ɛŮɔɎɚɞ ɡˊɞɚɞɔɘůŰɘəɧ əɧůŰɞɠ. 

ɆŰɞ ˊɚŬɑůɘɞ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ŮɟɔŬůɑŬɠ ŭŮ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ ɛɞɜŰɏɚɞ MIKE URBAN. 

ȷɜŬűɏɟɞɜŰŬɘ ůŮ ŬɡŰɧ Űɞ ůɖɛŮɑɞ ŰŬ ůɖɛŬɜŰɘəɧŰŮɟŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ, ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ ŰŬ 

Ůɝɐɠ:  

¶ ȺɛˊŮɟɘɏɢŮɘ ˊɚɐɟŮɘɠ ˊŮɟɘɔɟŬűɏɠ ɔɘŬ ɟɞɐ ůŮ əɚŮɘůŰɞɨɠ Ŭɔɤɔɞɨɠ əŬɘ ŭɘɎűɞɟŮɠ 

əŬŰŬůəŮɡɏɠ. 
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¶ ɀˊɞɟŮɑ ɜŬ ˊɟɞůɞɛɞɘɩůŮɘ ɘŭɘŬɑŰŮɟŬ ˊŮɟɑˊɚɞəŬ ŬůŰɘəɎ ŭɑəŰɡŬ Ŭɔɤɔɩɜ. 

¶ ɀˊɞɟŮɑ ɜŬ ůɡɜŭŮɗŮɑ ŮɨəɞɚŬ ɛŮ ˊɟɞɔɟɎɛɛŬŰŬ ɓɟɞɢɐɠ Ŭˊɞɟɟɞɐɠ. 

¶ ɀˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɔɘŬ Űɖ ɛɞɜŰŮɚɞˊɞɑɖůɖ ŬɜɞɘɢŰɩɜ ŰɛɖɛɎŰɤɜ. 

¶ ȺɑɜŬɘ 1D ɞˊɧŰŮ ŬŭɡɜŬŰŮɑ ɜŬ ˊŮɟɘɔɟɎɣŮɘ Űɖɜ 2D ɟɞɐ ůŰɖ ɢŮɟůŬɑŬ ŮˊɘűɎɜŮɘŬ. 

¶ ȷŭɡɜŬɛɑŬ ˊŮɟɘɔɟŬűɐɠ Űɖɠ ɟɞɐɠ əŬɘ Űɖɠ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ ɛŮŰŬɝɨ ŮˊɘűŬɜŮɘŬəɐɠ ɟɞɐɠ 

əŬɘ ɟɞɐɠ ůŰɞ ŭɑəŰɡɞ. 

ɆŮ ɧŰɘ ŬűɞɟɎ Űɖ ůɨɕŮɡɝɖ (Coupling) Űɤɜ Ůˊɘɛɏɟɞɡɠ ɛɞɜŰɏɚɤɜ, ŬɡŰɐ ɛˊɞɟŮɑ ɜŬ 

ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɛɏůɤ Űɤɜ ŮˊŰɎ ůɡɜɞɚɘəɎ ŭɘŬűɞɟŮŰɘəɩɜ Űɟɧˊɤɜ ůɨɜŭŮůɖɠ ˊɞɡ ɡˊɎɟɢɞɡɜ. 

ũɘŬ Űɖ ɛŮɚŮŰɩɛŮɜɖ ˊŮɟɑˊŰɤůɖ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ ˊɚŮɡɟɘəɐ ůɨɜŭŮůɖ (Lateral Link), ɖ ɞˊɞɑŬ 

əŬɘ ˊŮɟɘɔɟɎűŮŰŬɘ ˊŬɟŬəɎŰɤ. ɀŮ Űɖɜ Ůˊɘɚɞɔɐ ˊɚŮɡɟɘəɐɠ ůɨɜŭŮůɖɠ (Lateral Link), ŰŬ ůŰɞɘɢŮɑŬ 

Űɞɡ MIKE 21 ůɡɜŭɏɞɜŰŬɘ ˊɚŮɡɟɘəɎ ɛŮ Űɞ ŮˊɘɗɡɛɖŰɧ ŰɛɐɛŬ ɐ əɚɎŭɞ ˊɞŰŬɛɞɨ Űɞɡ MIKE 11. 

ȼ ɟɞɐ ɛɏůɤ Űɖɠ ůɨɜŭŮůɖɠ ɡˊɞɚɞɔɑɕŮŰŬɘ Ŭˊɧ ɛɘŬ ůɢɏůɖ ɡŭɟŬɡɚɘəɐɠ əŬŰŬůəŮɡɐɠ ůŰɖɜ ɞˊɞɑŬ 

ŮɘůɎɔɞɜŰŬɘ ˊŬɟɎɛŮŰɟɞɘ ɧˊɤɠ ŮɑɜŬɘ ɞ ůɡɜŰŮɚŮůŰɐɠ ŬˊɤɚŮɘɩɜ Űɟɘɓɐɠ, ɖ ɛɏɗɞŭɞɠ əŬŰŬɜɞɛɐɠ Űɖɠ 

ɟɞɐɠ, Űɞ əŬŰɩŰŬŰɞ ɓɎɗɞɠ ůŰɖ ůɨɜŭŮůɖ ɛŮ Űɞ ɞˊɞɑɞ ŮɝɞɛŬɚɨɜɞɜŰŬɘ ɞɘ ɛŮŰŬɓɞɚɏɠ ɧŰŬɜ ɖ ɟɞɐ 

ŬɚɚɎɕŮɘ əŬŰŮɨɗɡɜůɖ, ə.ɚ.ˊ.. ȷɡŰɧɠ ɞ Űɟɧˊɞɠ ůɨɜŭŮůɖɠ ŮɑɜŬɘ ɞ ˊɚɏɞɜ əŬŰɎɚɚɖɚɞɠ ɔɘŬ Űɖɜ 

ˊɟɞůɞɛɞɑɤůɖ Űɖɠ ɡˊŮɟɢŮɑɚɘůɖɠ ˊɞŰŬɛɞɨ ůŰɞ ˊɚɖɛɛɡɟɘəɧ ˊŮŭɑɞ. ɆŰɞ Ŭəɧɚɞɡɗɞ ɆɢɐɛŬ 2.9 

űŬɑɜɞɜŰŬɘ ůɢɖɛŬŰɘəɎ ŰŬ ɓŬůɘəɎ ůɖɛŮɑŬ Űɖɠ ˊɚŮɡɟɘəɐɠ ůɨɜŭŮůɖɠ (MIKE by DHI 2014b, 

MIKE by DHI 2014c). 

 

ɆɢɐɛŬ 2.9 ɄɚŮɡɟɘəɐ ůɨɜŭŮůɖ (Lateral Link) ɛŮŰŬɝɨ Űɤɜ MIKE 11 əŬɘ MIKE 21 (Ʉɖɔɐ: 

MIKE by DHI 2014c). 

 



31 

 

2.5 ɆɡɔəɟɑůŮɘɠ ɚɞɔɘůɛɘəɩɜ ɡŭɟŬɡɚɘəɐɠ ˊɟɞůɞɛɞɑɤůɖɠ 

ȳˊɤɠ ɏɢŮɘ ŬɜŬűŮɟɗŮɑ ůŮ ˊɟɞɖɔɞɨɛŮɜɞ əŮűɎɚŬɘɞ ɞɘ ˊɚɖɛɛɨɟŮɠ ŬˊɞŰŮɚɞɨɜ ɏɜŬɜ ɘŭɘŬɑŰŮɟŬ 

ůɖɛŬɜŰɘəɧ ˊŬɟɎɔɞɜŰŬ Ůˊɘɟɟɞɐɠ Űɤɜ Ŭɜɗɟɩˊɘɜɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ əŬɘ Űɖɠ ɑŭɘŬɠ Űɖɠ 

Ŭɜɗɟɩˊɘɜɖɠ ɕɤɐɠ. Ʉɞɚɚɏɠ ŬɜɗɟɩˊɘɜŮɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ˊɞɡ ŬɜŬˊŰɨůůɞɜŰŬɘ əɞɜŰɎ ůŮ 

ˊɚɖɛɛɡɟɘəɎ ˊŮŭɑŬ, ɧˊɤɠ ŮɑɜŬɘ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɖ ɔŮɤɟɔɑŬ, ˊɚɐŰŰɞɜŰŬɘ ɛŮ Űɖɜ Ůəŭɐɚɤůɖ 

ˊɚɖɛɛɡɟɘəɩɜ űŬɘɜɞɛɏɜɤɜ. ȺˊɘˊɟɧůɗŮŰŬ, ŬəɧɛŬ əŬɘ ůŰɘɠ ˊŮɟɘůůɧŰŮɟɞ ŬɜŬˊŰɡɔɛɏɜŮɠ ɢɩɟŮɠ 

ˊɞɚɚɞɑ Ɏɜɗɟɤˊɞɘ ɢɎɜɞɡɜ Űɖ ɕɤɐ Űɞɡɠ ŮŰɖůɑɤɠ ŮɝŬɘŰɑŬɠ əɎˊɞɘɞɡ ˊɚɖɛɛɡɟɘəɞɨ ŮˊŮɘůɞŭɑɞɡ.  

ɆŰɞ ˊɚŬɑůɘɞ Űɖɠ ˊɟɧɓɚŮɣɖɠ əŬɘ Űɖɠ ˊɟɧɚɖɣɖɠ Ŭˊɧ Űɘɠ ˊɚɖɛɛɨɟŮɠ, ɏɢɞɡɜ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ 

ˊɞɘəɑɚŮɠ ůɡɔəɟɘŰɘəɏɠ ɛŮɚɏŰŮɠ ɔɘŬ ŰŬ ŭɘɎűɞɟŬ ˊŬəɏŰŬ ɚɞɔɘůɛɘəɞɨ ɡŭɟŬɡɚɘəɐɠ ˊɟɞůɞɛɞɑɤůɖɠ 

ˊɞɡ ɡˊɎɟɢɞɡɜ. ȼ ůɨɔəɟɘůɖ ůɡɜɞɣɑɕŮŰŬɘ ůŰɖɜ ɘəŬɜɧŰɖŰŬ ɐ ɛɖ Űɤɜ ŭɘɎűɞɟɤɜ ˊŬəɏŰɤɜ ɜŬ 

ˊɟɞůɞɛɞɘɩůɞɡɜ Űɖɜ Ůəŭɐɚɤůɖ Ůɜɧɠ ˊɚɖɛɛɡɟɘəɞɨ űŬɘɜɞɛɏɜɞɡ əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ŭɘɎűɞɟŬ 

ɛŮɔɏɗɖ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ ŬɡŰɧ, ˊ.ɢ. ŰŬɢɨŰɖŰŮɠ ɟɞɐɠ, ˊŬɟɞɢɏɠ Ůɝɧŭɞɡ, ə.ɚ.ˊ.. ȷəɞɚɞɨɗɤɠ 

ŬɜŬűɏɟɞɜŰŬɘ ŰŬ ůɖɛŬɜŰɘəɧŰŮɟŬ ůɡɛˊŮɟɎůɛŬŰŬ ˊɞɡ ɏɢɞɡɜ ˊɟɞəɨɣŮɘ Ŭˊɧ Űɘɠ ŭɘɎűɞɟŮɠ ɛɏɢɟɘ 

ŰɩɟŬ ɛŮɚɏŰŮɠ, ŰŬ ɞˊɞɑŬ Ŭűɞɟɞɨɜ ŰŬ ŰɟɑŬ ˊŬəɏŰŬ ɚɞɔɘůɛɘəɞɨ ˊɞɡ ɛŮɚŮŰɩɜŰŬɘ ůŰɖ 

ůɡɔəŮəɟɘɛɏɜɖ ŮɟɔŬůɑŬ.  

¶ ɇɞ 1D HEC-RAS ŮɑɜŬɘ ŭɡɜŬŰɧ ůŮ ůɢŮŰɘəɎ Ŭˊɚɏɠ ŰɞˊɞɔɟŬűɑŮɠ ɜŬ ɏɢŮɘ ɘŭɘŬɑŰŮɟŬ 

ɘəŬɜɞˊɞɘɖŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ɛŮ Űɖ ɢɟɐůɖ əŬɜɎɓɞɡ ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ, ɏˊŮɘŰŬ Ŭˊɧ 

ɓŬɗɛɞɜɧɛɖůɖ ɛŮ ɡŭɟɞɛŮŰɟɘəɎ ŭŮŭɞɛɏɜŬ (Horritt & Bates 2002). 

¶ ȷɜŰɑůŰɞɘɢŬ, Űɞ LISFLOOD-FP ɡůŰŮɟŮɑ ůŰɖɜ Ŭəɟɘɓɐ ˊɟɧɓɚŮɣɖ Űɖɠ ɏəŰŬůɖɠ Űɖɠ 

ˊɚɖɛɛɡɟɘəɐɠ əŬŰɎəɚɡůɖɠ ɛŮ ɓŬɗɛɞɜɧɛɖůɖ Ŭˊɧ ɡŭɟɞɛŮŰɟɘəɎ ŭŮŭɞɛɏɜŬ. ȾɎŰɘ ŰɏŰɞɘɞ 

ŭɘəŬɘɞɚɞɔŮɑŰŬɘ Ŭˊɧ Űɞ ůɢŮŭɘŬůɛɧ əŬɘ Űɖ űɨůɖ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ɛɞɜŰɏɚɞɡ əŬɗɩɠ 

ŬɡŰɧ ɏɢŮɘ ŭɘŬűɞɟŮŰɘəɐ Ŭˊɧəɟɘůɖ ůŰɖ ɓŬɗɛɞɜɧɛɖůɖ ůɡɔəɟɘŰɘəɎ ɛŮ Űɞ 1D HEC-RAS. 

Ⱥˊɘˊɚɏɞɜ, Űɞ LISFLOOD-FP ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ŮɡŬɑůɗɖŰɞ ůŰɖɜ ŰɟŬɢɨŰɖŰŬ ŮɜŰɧɠ Űɞɡ 

ˊɞŰŬɛɞɨ əŬɘ ɚɘɔɧŰŮɟɞ ŮɡŬɑůɗɖŰɞ ůŰɖɜ ŰɟŬɢɨŰɖŰŬ ŮɜŰɧɠ Űɞɡ ˊɚɖɛɛɡɟɘəɞɨ ˊŮŭɑɞɡ 

(Horritt & Bates 2002). 

¶ ȼ ɓŬůɘəɐ ŭɘŬűɞɟɎ ůŰɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ Űɤɜ LISFLOOD-FP əŬɘ MIKE FLOOD 

ɏɔəŮɘŰŬɘ ůŰɖɜ ŬŭɡɜŬɛɑŬ Űɞɡ LISFLOOD-FP ɜŬ ˊɟɞůɞɛɞɘɩůŮɘ ŰŬɢɏɤɠ 

ɛŮŰŬɓŬɚɚɧɛŮɜŮɠ ůɡɜɗɐəŮɠ ɟɞɐɠ əŬɘ ˊŮɟɘˊŰɩůŮɘɠ ŭɘŬŰɐɟɖůɖɠ Űɖɠ ɞɟɛɐɠ ɞɘ ɞˊɞɑŮɠ 

ɛˊɞɟŮɑ ɜŬ ŮɛűŬɜɘůŰɞɨɜ ůŮ ŭɘɎűɞɟŮɠ ˊŮɟɘˊŰɩůŮɘɠ, ˊ.ɢ. ůŮ ˊŮɟɑˊŰɤůɖ ɗɟŬɨůɖɠ 

űɟɎɔɛŬŰɞɠ (Bates et al. 2005, Environment Agency 2013). 

¶ ɀɞɜŰɏɚŬ ɧˊɤɠ Űɞ LISFLOOD-FP ɡůŰŮɟɞɨɜ Ůˊɑůɖɠ ůŮ ˊŮɟɘˊŰɩůŮɘɠ ɧˊɞɡ 

ŮɛűŬɜɑɕɞɜŰŬɘ ɘŭɘŬɑŰŮɟŬ ɡɣɖɚɏɠ ŰŬɢɨŰɖŰŮɠ ɟɞɐɠ əŬɘ ɡˊŮɟəɟɑůɘɛŮɠ ůɡɜɗɐəŮɠ ɟɞɐɠ, ˊ.ɢ. 
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əŬŰɎ Űɖɜ Ůəŭɐɚɤůɖ ŬůŰɘəɐɠ ˊɚɖɛɛɨɟŬɠ (Bates et al. 2005, Environment Agency 

2013). 

¶ ȽŭɘŬɑŰŮɟŬ ůɖɛŬɜŰɘəɧ ŮɑɜŬɘ Űɞ ɗɏɛŬ Űɖɠ ůɨɜŭŮůɖɠ ɛŮŰŬɝɨ Űɤɜ 1D əŬɘ 2D ɛɞɜŰɏɚɤɜ Űɞ 

ɞˊɞɑɞ ɔɑɜŮŰŬɘ Űɧůɞ ůŰɞ LISFLOOD-FP ɧůɞ əŬɘ ůŰɞ MIKE FLOOD. ȷˊɞŰŮɚŮɑ ɏɜŬ 

ɕɐŰɖɛŬ ˊɞɡ ɗŬ ɏˊɟŮˊŮ ɜŬ ŭɘŮɟŮɡɜɖɗŮɑ ˊŮɟŬɘŰɏɟɤ (Environment Agency 2013). 

¶ ũɘŬ ˊɘɞ ˊŮɟɑˊɚɞəŮɠ ˊŮɟɘˊŰɩůŮɘɠ ɧˊɞɡ ɘŭɘŬɑŰŮɟŬ ɛŮŰŬɓŬɚɚɧɛŮɜŮɠ əŬɘ ɡˊŮɟəɟɑůɘɛŮɠ 

ůɡɜɗɐəŮɠ ɟɞɐɠ ɛˊɞɟŮɑ ɜŬ ɡˊɎɟɝɞɡɜ, ůɡɜɑůŰŬŰŬɘ ɖ ɢɟɐůɖ ɛɞɜŰɏɚɤɜ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɘɠ ˊɚɐɟŮɘɠ ŮɝɘůɩůŮɘɠ Saint Venant, ɧˊɤɠ ŮɑɜŬɘ Űɞ MIKE FLOOD 

(Environment Agency 2013). 

¶ ũɘŬ ɛŮɔɎɚɖɠ əɚɑɛŬəŬɠ ɢɎɟŰŮɠ ˊɚɖɛɛɡɟɘəɞɨ əɘɜŭɨɜɞɡ, Űɧůɞ ɛɞɜŰɏɚŬ ɧˊɤɠ Űɞ MIKE 

FLOOD ɧůɞ əŬɘ ɛɞɜŰɏɚŬ ɧˊɤɠ Űɞ LISFLOOD-FP ɛˊɞɟɞɨɜ ɜŬ ŮɝɎɔɞɡɜ ɘəŬɜɞˊɞɘɖŰɘəɎ 

ŬˊɞŰŮɚɏůɛŬŰŬ (Environment Agency 2013). 

¶ ȷɜŰɑɗŮŰŬ, ůŮ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ˊŮɟɘůůɧŰŮɟɖ ŬəɟɑɓŮɘŬ ůŰɘɠ ŰŬɢɨŰɖŰŮɠ əŬɘ 

ůŰɖ ɟɞɐ Űɖɠ ɞɟɛɐɠ, ɧˊɤɠ ŮɑɜŬɘ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɖ ŮəŰɑɛɖůɖ Űɖɠ ɏəŰŬůɖɠ Űɖɠ 

ˊɚɖɛɛɡɟɘəɐɠ əŬŰɎəɚɡůɖɠ, ɖ ŮəŰɑɛɖůɖ Űɤɜ ˊɚɖɛɛɡɟɘəɩɜ əɘɜŭɨɜɤɜ, ɖ ŭɘŬɛɧɟűɤůɖ 

ɚŮˊŰɞɛŮɟɩɜ ˊɚɖɛɛɡɟɘəɩɜ ɢŬɟŰɩɜ, ɖ ůŰɟŬŰɖɔɘəɐ ŮəŰɑɛɖůɖ Űɤɜ əɘɜŭɨɜɤɜ, ɞɘ ɢɎɟŰŮɠ 

ˊɚɖɛɡɟɘəɐɠ ŮˊɘəɘɜŭɡɜɧŰɖŰŬɠ, ɞ ůɢŮŭɘŬůɛɧɠ ůɡůŰɐɛŬŰɞɠ ɏəŰŬəŰɖɠ ŬɜɎɔəɖɠ ɔɘŬ real-

time ŭɘŬɢŮɑɟɘůɖ ˊɚɖɛɛɡɟɩɜ əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ˊŮɟɘˊŰɩůŮɘɠ ɧˊɤɠ ɖ ˊɚɖɛɛɡɟɘəɐ 

əŬŰɎəɚɡůɖ ŰŬɛɘŮɡŰɐɟŬ, ůɡɜɑůŰŬŰŬɘ ɖ ɢɟɐůɖ ɛɞɜŰɏɚɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɘɠ ˊɚɐɟŮɘɠ 

ŮɝɘůɩůŮɘɠ Saint Venant, ɧˊɤɠ ŮɑɜŬɘ Űɞ MIKE FLOOD (Environment Agency 2013). 
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3. ȺűŬɟɛɞɔɐ ˊɚɖɛɛɡɟɘəɩɜ ɛɞɜŰɏɚɤɜ ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ 

 

3.1 ɄŮɟɘɔɟŬűɐ ɄŮɟɘɞɢɐɠ ɀŮɚɏŰɖɠ 

ɇɞ ɈŭŬŰɘəɧ ȹɘŬɛɏɟɘůɛŬ Űɖɠ ŪŮůůŬɚɑŬɠ ɧˊɤɠ əŬɗɞɟɑůŰɖəŮ ɛŮ Űɞ Ɂ.1739/1987 (ūȺȾ 

201/ȷ/20-11-1987), ɛŮ ɏəŰŬůɖ 12.377 km
2
 ŬˊɞŰŮɚŮɑ Űɞ ŭŮɨŰŮɟɞ ɛŮɔŬɚɨŰŮɟɞ ɈŭŬŰɘəɧ 

ȹɘŬɛɏɟɘůɛŬ Űɖɠ ɢɩɟŬɠ. ɇŬ ɧɟɘɎ Űɞɡ Ŭəɞɚɞɡɗɞɨɜ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ ŰŬ ɧɟɘŬ Űɞɡ ŬɜŰɑůŰɞɘɢɞɡ 

ɔŮɤɔɟŬűɘəɞɨ ŭɘŬɛŮɟɑůɛŬŰɞɠ ŪŮůůŬɚɑŬɠ, Űɞ ɞˊɞɑɞ əŬɚɨˊŰŮɘ Űɞ 88% Űɖɠ ɏəŰŬůɖɠ Űɞɡ 

ɡŭŬŰɘəɞɨ ŭɘŬɛŮɟɑůɛŬŰɞɠ. ɄŮɟɘɚŬɛɓɎɜŮɘ ůɢŮŭɧɜ Űɞ ůɨɜɞɚɞ Űɤɜ ɄŮɟɘűŮɟŮɘŬəɩɜ ȺɜɞŰɐŰɤɜ 

ȿɎɟɘůŬɠ, ɀŬɔɜɖůɑŬɠ əŬɘ ŰŬ ɛŮɔŬɚɨŰŮɟŬ ŰɛɐɛŬŰŬ Űɤɜ ɄŮɟɘűŮɟŮɘŬəɩɜ ȺɜɞŰɐŰɤɜ ȾŬɟŭɑŰůŬɠ 

əŬɘ ɇɟɘəɎɚɤɜ. ɄŮɟɘɚŬɛɓɎɜŮɘ Ůˊɑůɖɠ ŰɛɐɛŬŰŬ Űɤɜ ɄŮɟɘűŮɟŮɘɩɜ ɆŰŮɟŮɎɠ ȺɚɚɎŭŬɠ (ŰɛɐɛŬ Űɖɠ 

ɄŮɟɘűŮɟŮɘŬəɐɠ ȺɜɧŰɖŰŬɠ ūɗɘɩŰɘŭŬɠ), ȼˊŮɑɟɞɡ (ɛɘəɟɧ ŰɛɐɛŬ Űɖɠ ɄŮɟɘűŮɟŮɘŬəɐɠ ȺɜɧŰɖŰŬɠ 

ũɟŮɓŮɜɩɜ), ȹɡŰɘəɐɠ ɀŬəŮŭɞɜɑŬɠ (ɛɘəɟɧ ŰɛɐɛŬ Űɖɠ ɄŮɟɘűŮɟŮɘŬəɐɠ ȺɜɧŰɖŰŬɠ ȾɞɕɎɜɖɠ) əŬɘ 

ȾŮɜŰɟɘəɐɠ ɀŬəŮŭɞɜɑŬɠ (ɛɘəɟɧ ŰɛɐɛŬ Űɖɠ ɄŮɟɘűŮɟŮɘŬəɐɠ ȺɜɧŰɖŰŬɠ ɄɘŮɟɑŬɠ). ɆŰɞɜ Ŭəɧɚɞɡɗɞ 

ɉɎɟŰɖ 3.1, ŬˊŮɘəɞɜɑɕɞɜŰŬɘ ŰŬ ɧɟɘŬ Űɤɜ ɡŭŬŰɘəɩɜ əŬɘ ɔŮɤɔɟŬűɘəɩɜ ŭɘŬɛŮɟɘůɛɎŰɤɜ.  

 

ɉɎɟŰɖɠ 3.1 ȿŮəɎɜŮɠ Ŭˊɞɟɟɞɐɠ ɈŭŬŰɘəɩɜ ȹɘŬɛŮɟɘůɛɎŰɤɜ (Ʉɖɔɐ: Ƀɘəɞɜɧɛɞɡ 2013, 

www.geodata.gov.gr - ŮˊŮɝŮɟɔŬůɛɏɜŬ ůŰɞɘɢŮɑŬ). 
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ɆɨɛűɤɜŬ ɛŮ Űɖɜ Ŭˊɧ 16-7-2010 ˊɟɩŰɖ ŬˊɧűŬůɖ (ūȺȾ 1383/ȸ/2-9-2010) Űɖɠ Ⱥɗɜɘəɐɠ 

ȺˊɘŰɟɞˊɐɠ ɈŭɎŰɤɜ, ɖ ɞˊɞɑŬ ůɡůŰɎɗɖəŮ ɤɠ Ŭɟɛɧŭɘɞ ŭɘɡˊɞɡɟɔɘəɧ ɧɟɔŬɜɞ ɔɘŬ Űɖ ɢɎɟŬɝɖ Űɖɠ 

ˊɞɚɘŰɘəɐɠ ɔɘŬ Űɖɜ ˊɟɞůŰŬůɑŬ əŬɘ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ɈŭɎŰɤɜ ůŰŬ ˊɚŬɑůɘŬ Űɞɡ Ɂ. 3199/2003 

(ūȺȾ 280/ȷ/9.12.2003) ɛŮ Űɞɜ ɞˊɞɑɞ ŮɜůɤɛŬŰɩɗɖəŮ ůŰɞ Ⱥɗɜɘəɧ ȹɑəŬɘɞ ɖ ɃŭɖɔɑŬ ɄɚŬɑůɘɞ 

ɔɘŬ ŰŬ ɁŮɟɎ (60/2000/ȺȾ), əŬɗɞɟɑůŰɖəŬɜ ɞɘ 45 ȿŮəɎɜŮɠ ȷˊɞɟɟɞɐɠ ɄɞŰŬɛɩɜ, ɞɘ ɞˊɞɑŮɠ 

ɡˊɎɔɞɜŰŬɘ ůŰŬ 14 ɈŭŬŰɘəɎ ȹɘŬɛŮɟɑůɛŬŰŬ Űɖɠ ɢɩɟŬɠ. ɆɨɛűɤɜŬ ɛŮ ŬɡŰɐɜ Űɞ ɈŭŬŰɘəɧ 

ȹɘŬɛɏɟɘůɛŬ ŪŮůůŬɚɑŬɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɨɞ ȿŮəɎɜŮɠ Ŭˊɞɟɟɞɐɠ, Űɖ ȿŮəɎɜɖ Ŭˊɞɟɟɞɐɠ 

ɄɖɜŮɘɞɨ əŬɘ Űɖ ȿŮəɎɜɖ Ŭˊɞɟɟɞɐɠ ɅŮɛɎŰɤɜ ȷɚɛɡɟɞɨ-Ʉɖɚɑɞɡ. ȼ ȿŮəɎɜɖ Ŭˊɞɟɟɞɐɠ Űɞɡ 

ɄɖɜŮɘɞɨ ŬˊɞŰŮɚŮɑ Űɖɜ əɨɟɘŬ ɡŭɟɞɚɞɔɘəɐ ɚŮəɎɜɖ Űɞɡ ɡŭŬŰɘəɞɨ ȹɘŬɛŮɟɑůɛŬŰɞɠ Űɖɠ ŪŮůůŬɚɑŬɠ 

ɛŮ ɏəŰŬůɖ Űɖɠ ŰɎɝɖɠ Űɤɜ 9.500 km
2
 əŬɘ ŭɘŬŰɟɏɢŮŰŬɘ Ŭˊɧ Űɞɜ ˊɞŰŬɛɧ ɄɖɜŮɘɧ əŬɘ Űɞɡɠ 

ˊŬɟŬˊɞŰɎɛɞɡɠ Űɞɡ. Ⱦɨɟɘɞɘ ˊŬɟŬˊɧŰŬɛɞɘ Űɞɡ ɄɖɜŮɘɞɨ ŮɑɜŬɘ ůŰɞ ɜɧŰɘɞ ŰɛɐɛŬ Űɖɠ ȿŮəɎɜɖɠ ɞ ˊ. 

ȺɜɘˊɏŬɠ, ɞ ˊ. ūŬɟůŬɚɘɩŰɖɠ, ɞ ˊ. ɆɞűŬŭɑŰɖɠ əŬɘ ɞ ˊ. ȾŬɚɏɜŰɕɖɠ, ůŰɞ ŭɡŰɘəɧ ŰɛɐɛŬ Űɞ ɟ. 

ɀŬɚŬəŬůɘɩŰɘəɞ, ɞ ˊ. ɄɞɟŰŬɥəɧɠ əŬɘ ɞ ˊ. ɄɎɛɘůɞɠ (Ʉɚɘɞɨɟɖɠ) əŬɘ ůŰɞ ɓɧɟŮɘɞ ŰɛɐɛŬ ɞ ˊ. 

ȿɖɗŬɑɞɠ, ɞ ˊ. ɁŮɞɢɤɟɑŰɖɠ əŬɘ ɞ ˊ. ɇɘŰŬɟɐůɘɞɠ. ɆŰɞɜ ˊɞŰŬɛɧ ɆɞűŬŭɑŰɖ ɏɢŮɘ əŬŰŬůəŮɡŬůŰŮɑ Űɞ 

űɟɎɔɛŬ Űɞɡ Ɇɛɞəɧɓɞɡ, Ůɜɩ ůŰɞ ɡŭŬŰɘəɧ ŭɘŬɛɏɟɘůɛŬ ɓɟɑůəŮŰŬɘ əŬɘ ɖ əɚŮɘůŰɐ ɚŮəɎɜɖ Űɖɠ ȿ. 

ȾɎɟɚŬɠ. ɀŮ Űɞɜ ˊɞŰŬɛɧ ȾŬɚɏɜŰɕɖ ɛŮŰŬűɏɟɞɜŰŬɘ ŰŬ ɜŮɟɎ Ŭˊɧ Űɖɜ ŮəŰɟɞˊɐ Űɞɡ ˊɞŰŬɛɞɨ 

ɇŬɡɟɤˊɞɨ ɛɏůɤ Űɞɡ ŰŬɛɘŮɡŰɐɟŬ ɄɚŬůŰɐɟŬ Ŭˊɧ Űɞ ɔŮɘŰɞɜɘəɧ ɡŭŬŰɘəɧ ŭɘŬɛɏɟɘůɛŬ ȹɡŰɘəɐɠ 

ɆŰŮɟŮɎɠ ȺɚɚɎŭŬɠ.  

Ƀɘ ɡŭŬŰɘəɏɠ ŬɜɎɔəŮɠ Űɞɡ ȹɘŬɛŮɟɑůɛŬŰɞɠ əŬŰŬɔɟɎűɞɜŰŬɘ ůŮ 1632 hm
3
/y Ůə Űɤɜ ɞˊɞɑɤɜ 1559 

hm
3
 ɔɘŬ əɎɚɡɣɖ Űɤɜ ŬɜŬɔəɩɜ ɎɟŭŮɡůɖɠ, 69 hm

3
 ɔɘŬ ɨŭɟŮɡůɖ əŬɘ 13 hm

3
 ɔɘŬ Űɘɠ ŬɜɎɔəŮɠ Űɖɠ 

əŰɖɜɞŰɟɞűɑŬɠ (ȾɞɡŰůɞɔɘɎɜɜɖɠ ə.Ŭ. 2008, Ƀɘəɞɜɧɛɞɡ 2013). 

ɇɞ ŪŮůůŬɚɘəɧ ˊŮŭɑɞ ŬˊɞŰŮɚŮɑ ɏɜŬ ŰŮəŰɞɜɘəɧ ɓɨɗɘůɛŬ, ŭɘŬɛɞɟűɩɜɞɜŰŬɠ ɛɘŬ ɔŮɤɛɞɟűɞɚɞɔɘəɐ 

ŮɘəɧɜŬ ɛŮ ŰŬ ˊŮŭɘɜɎ ŰɛɐɛŬŰŬ ůŰɖɜ əŮɜŰɟɘəɐ ˊŮɟɘɞɢɐ ɖ ɞˊɞɑŬ ˊŮɟɘɓɎɚɚŮŰŬɘ Ŭˊɧ ŰŬ ɞɟŮɘɜɎ 

ŰɛɐɛŬŰŬ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ Űɘɠ ɞɟɞůŮɘɟɏɠ Ƀɚɨɛˊɞɡ ï ȾŬɛɓɞɡɜɑɤɜ ůŰŬ ɓɧɟŮɘŬ, Ʉɑɜŭɞɡ ůŰŬ 

ŭɡŰɘəɎ, ȳɗɟɡɞɠ ůŰŬ ɜɧŰɘŬ əŬɘ Ʉɖɚɑɞɡ ï ȳůůŬɠ ůŰŬ ŬɜŬŰɞɚɘəɎ. ɇɞ ɛɏůɞ ɡɣɧɛŮŰɟɞ Űɞɡ 

ɡŭŬŰɘəɞɨ ŭɘŬɛŮɟɑůɛŬŰɞɠ ŮɑɜŬɘ 427.5 m. ɀŮ ŰŬ ɉŬɚəɖŭɧɜɘŬ ɧɟɖ, ɖ ˊŮŭɘɎŭŬ Űɖɠ ŪŮůůŬɚɑŬɠ 

ɢɤɟɑɕŮŰŬɘ ůŰɖɜ ȷɜŬŰɞɚɘəɐ əŬɘ Űɖ ȹɡŰɘəɐ, ɞɘ ɞˊɞɑŮɠ ɗŮɤɟɞɨɜŰŬɘ ŬɜŮɝɎɟŰɖŰŮɠ Ŭˊɧ 

ɡŭɟɞɔŮɤɚɞɔɘəɐ Ɏˊɞɣɖ.  
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ɉɎɟŰɖɠ 3.2 ũŮɤŰŮəŰɞɜɘəɏɠ ȻɩɜŮɠ ɈŭŬŰɘəɞɨ ȹɘŬɛŮɟɑůɛŬŰɞɠ ŪŮůůŬɚɑŬɠ (Ʉɖɔɐ: Ƀɘəɞɜɧɛɞɡ 

2013, www.geodata.gov.gr - www.geo.auth.gr/museum/MuseumGeol_Paleont_files/ 

page0004.htm-ŮˊŮɝŮɟɔŬůɛɏɜŬ ůŰɞɘɢŮɑŬ) 

ȷˊɧ Űɘɠ ůɡɜɞɚɘəɎ 13 ɕɩɜŮɠ ˊɞɡ ŬˊŬɜŰɩɜŰŬɘ ůŰɞɜ ȺɚɚŬŭɘəɧ ɢɩɟɞ, ůŰɞ ɡŭŬŰɘəɧ ŭɘŬɛɏɟɘůɛŬ 

Űɖɠ ŪŮůůŬɚɑŬɠ ŬɜŬˊŰɨůůɞɜŰŬɘ ŰɟŮɘɠ ɔŮɤŰŮəŰɞɜɘəɏɠ ɕɩɜŮɠ ɛŮ ɓɞɟŮɘɞŭɡŰɘəɐ ï ɜɞŰɘɞŬɜŬŰɞɚɘəɐ 

əŬŰŮɨɗɡɜůɖ. ȹɘŬəɟɑɜɞɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ ɛŮ ɓɎůɖ Űɞ ˊŬɚŬɘɧ ˊŮɟɘɓɎɚɚɞɜ ŬˊɧɗŮůɖɠ ˊɞɡ 

ŬɜŰɘˊɟɞůɤˊŮɨɞɡɜ əŬɘ Űɖ ɔŮɤŰŮəŰɞɜɘəɐ ɘůŰɞɟɑŬ Űɞɡɠ. ȳˊɤɠ űŬɑɜŮŰŬɘ əŬɘ ůŰɞɜ ˊɟɞɖɔɞɨɛŮɜɞ 

ɉɎɟŰɖ 3.2, əŬŰŬɔɟɎűɞɜŰŬɘ ɞɘ ˊŬɟŬəɎŰɤ ɕɩɜŮɠ:  

(Ŭ) ɖ ɄŮɚŬɔɞɜɘəɐ ɕɩɜɖ (Pl) ɛŮ ˊŬɚŬɘɎ ɛŮŰŬɛɞɟűɤɛɏɜŬ ůɢɘůŰɞɔɜŮɡůɘŬəɎ əŬɘ ŬɜɗɟŬəɘəɎ 

ˊŮŰɟɩɛŬŰŬ,  

(ɓ) ɖ ɈˊɞˊŮɚŬɔɞɜɘəɐ ɕɩɜɖ (Sp) ɛŮ əɨɟɘɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ ɔɜɩɟɘůɛŬ Űɘɠ ɛŮɔɎɚŮɠ ɞűɘɞɚɘɗɘəɏɠ 

ɛɎɕŮɠ əŬɘ Űɖ ůɡɜɞŭŮɨɞɡůŬ ůɢɘůŰɞəŮɟŬŰɞɚɘɗɘəɐ ŭɘɎˊɚŬůɖ, əŬɘ  

(ɔ) ɖ Ȼɩɜɖ Ƀɚɤɜɞɨ ï Ʉɑɜŭɞɡ (P) ɛŮ ɛŮůɞɕɤɥəɞɨɠ ŬůɓŮůŰɞɚɘɗɘəɞɨɠ ɞɟɑɕɞɜŰŮɠ əŬɘ 

ˊɡɟɘŰɧɚɘɗɞɡɠ.  

(ŭ) ɖ ȺɜɧŰɖŰŬ ȳůůŬɠ (G), ůŰɞ ɓɞɡɜɧ ȳɚɡɛˊɞ, ɏɜŬ ŰŮəŰɞɜɘəɧ ˊŬɟɎɗɡɟɞ Ŭˊɧ űɡɚɚɑŰŮɠ, 

ɛɎɟɛŬɟŬ əŬɘ ŭɞɚɞɛɑŰŮɠ.  

ɆŰɞ ɈŭŬŰɘəɧ ȹɘŬɛɏɟɘůɛŬ Űɖɠ ŪŮůůŬɚɑŬɠ əŬŰŬɔɟɎűɞɜŰŬɘ ůɖɛŬɜŰɘəɞɑ ˊɟɞůɢɤɛŬŰɘəɞɑ 

ɡŭɟɞűɞɟŮɑɠ. ȼ əɞɘɚɎŭŬ Űɖɠ ŪŮůůŬɚɑŬɠ ɢɤɟɑɕŮŰŬɘ ůŮ ŭɨɞ əɨɟɘŮɠ ɡŭɟɞɔŮɤɚɞɔɘəɏɠ ɚŮəɎɜŮɠ, Űɖ 
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ȹɡŰɘəɐ əŬɘ Űɖɜ ȷɜŬŰɞɚɘəɐ. Ƀɘ ŭɨɞ ɚŮəɎɜŮɠ ŭɘŬɢɤɟɑɕɞɜŰŬɘ ɛŮ ɛɘŬ ɚɞűɩŭɖ ˊŮɟɘɞɢɐ ɜŮɞɔŮɜɩɜ 

ŬˊɞɗɏůŮɤɜ ˊɞɡ ɗŮɤɟŮɑŰŬɘ ɝŮɢɤɟɘůŰɐ ɡŭɟɞɔŮɤɚɞɔɘəɐ ŮɜɧŰɖŰŬ. ɆŰɖɜ ˊŮɟɑɛŮŰɟɞ Űɤɜ ŭɨɞ 

ɡŭɟɞűɞɟɏɤɜ, ŬɜŬˊŰɨůůɞɜŰŬɘ əŬɟůŰɘəɏɠ ŮɜɧŰɖŰŮɠ ɛŮ ˊɞɚɨ ůɖɛŬɜŰɘəɐ ɡŭɟɞűɞɟɑŬ 

(ȾɞɡŰůɞɔɘɎɜɜɖɠ ə.Ŭ. 2008, Ƀɘəɞɜɧɛɞɡ 2013). 

 

3.1.1 ȹɡŰɘəɐ ɚŮəɎɜɖ ŪŮůůŬɚɑŬɠ 

ȼ ȹɡŰɘəɐ ȿŮəɎɜɖ Űɞɡ ɄɖɜŮɘɞɨ ɞɟɘɞɗŮŰŮɑŰŬɘ ŬɜɎɜŰɖ Űɖɠ ɗɏůɖɠ ȷɛɡɔŭŬɚɘɎ. ȰɢŮɘ ɏəŰŬůɖ 6300 

km
2
, ɛɏůɖ ŮŰɐůɘŬ ɓɟɞɢɧˊŰɤůɖ 779 mm əŬɘ ɛɏůɖ ŮŰɐůɘŬ Ŭˊɞɟɟɞɐ 259 mm (ůɡɜŰŮɚŮůŰɐɠ 

Ŭˊɞɟɟɞɐɠ 0.33), ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ Űɘɠ ŬˊɞɚɐɣŮɘɠ (ɈɄȺɉɋȹȺ 2006).  

ȳˊɤɠ űŬɑɜŮŰŬɘ əŬɘ ůŰɞɜ əɎɜŬɓɞ əɚɑůŮɤɜ ŮŭɎűɞɡɠ ůŰɞɜ Ŭəɧɚɞɡɗɞ ɉɎɟŰɖ 3.3 ˊɞɡ 

ŭɖɛɘɞɡɟɔɐɗɖəŮ Ŭˊɧ Űɞ ɊɖűɘŬəɧ ɀɞɜŰɏɚɞ ȺŭɎűɞɡɠ, ɖ ȹɡŰɘəɐ ȿŮəɎɜɖ Űɖɠ ŪŮůůŬɚɑŬɠ 

ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ Űɖ ŭɡŰɘəɐ ˊŮŭɘɎŭŬ ɛŮ ˊɞɚɨ ɛɘəɟɏɠ əɚɑůŮɘɠ ɖ ɞˊɞɑŬ ˊŮɟɘɓɎɚɚŮŰŬɘ ˊŮɟɘɛŮŰɟɘəɎ 

Ŭˊɧ ɞɟɞůŮɘɟɏɠ ɛŮ ŬɡɝŬɜɧɛŮɜŮɠ əɚɑůŮɘɠ, Ůɜɩ ůŰŬ əŬŰɎɜŰɖ ŰŬ ɉŬɚəɖŭɧɜɘŬ ɧɟɖ Űɖ ŭɘŬɢɤɟɑɕɞɡɜ 

Ŭˊɧ Űɖɜ ȷɜŬŰɞɚɘəɐ ȿŮəɎɜɖ. 

 

ɉɎɟŰɖɠ 3.3 ȾɚɑůŮɘɠ ŮŭɎűɞɡɠ ȹɡŰɘəɐɠ ɚŮəɎɜɖɠ ŪŮůůŬɚɑŬɠ (Ʉɖɔɐ: Ƀɘəɞɜɧɛɞɡ 2013). 
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ȹɘŬŰɟɏɢŮŰŬɘ Ŭˊɧ Űɞɜ əɨɟɘɞ əɚɎŭɞ Űɞɡ ˊɞŰŬɛɞɨ ɄɖɜŮɘɞɨ əŬɘ Űɞɡɠ ůɖɛŬɜŰɘəɧŰŮɟɞɡɠ 

ˊŬɟŬˊɞŰɎɛɞɡɠ Űɞɡ, ŮəŰɧɠ Ŭˊɧ Űɞɜ ɇɘŰŬɟɐůɘɞ, ɞ ɞˊɞɑɞɠ ŭɘŬŰɟɏɢŮɘ Űɖɜ ŬɜŬŰɞɚɘəɐ ɚŮəɎɜɖ. 

ɄɟɧəŮɘŰŬɘ ɔɘŬ Űɖ ůɖɛŬɜŰɘəɧŰŮɟɖ ˊŮɟɘɞɢɐ Ŭˊɧ ˊɚŮɡɟɎɠ ŭɘŬɗɏůɘɛɤɜ ˊɧɟɤɜ ŬɚɚɎ əŬɘ Űɖɜ 

ˊŮɟɘɞɢɐ ɛŮ Űɘɠ ɛŮɔŬɚɨŰŮɟŮɠ əŬŰŬɜŬɚɩůŮɘɠ əɡɟɑɤɠ ɔɘŬ Űɖɜ əɎɚɡɣɖ Űɤɜ ŬɟŭŮɡŰɘəɩɜ ŬɜŬɔəɩɜ 

Űɖɠ ˊŮŭɘɎŭŬɠ.  

ȼ ɨˊŬɟɝɖ Ůɜɧɠ ˊɚɞɨůɘɞɡ ŭɘəŰɨɞɡ ˊɞŰŬɛɩɜ ŮɡɜɞŮɑ Űɞɜ ŮɛˊɚɞɡŰɘůɛɧ Űɤɜ ɡˊɞɔŮɑɤɜ 

ɡŭɟɞűɞɟɏɤɜ Űɖɠ ȹɡŰɘəɐɠ ˊŮŭɘɎŭŬɠ Ŭˊɧ əŬŰŮɘůŭɨůŮɘɠ əŬŰɎ ɛɐəɞɠ Űɤɜ əɞɘŰɩɜ ɛŮ Űɘɠ 

ůɖɛŬɜŰɘəɧŰŮɟŮɠ ɜŬ ůɖɛŮɘɩɜɞɜŰŬɘ ůŰɞɡɠ əɩɜɞɡɠ ŬˊɞɗɏůŮɤɜ Ŭˊɧ ˊɘɞ ŬŭɟɞɛŮɟɐ ɡɚɘəɎ ˊɞɡ 

ɏɢɞɡɜ ŭɖɛɘɞɡɟɔɖɗŮɑ ůŰɘɠ ˊŮɟɘɞɢɏɠ ɧˊɞɡ ɞɘ ɞɟŮɘɜɏɠ əɞɑŰŮɠ ůɡɜŬɜŰɞɨɜ Űɖɜ ˊŮŭɘɎŭŬ. Ƀ 

ŮɛˊɚɞɡŰɘůɛɧɠ Űɤɜ ɡˊɞɔŮɑɤɜ ɡŭɟɞűɞɟɏɤɜ ŮɜɘůɢɨŮŰŬɘ əŬɘ Ŭˊɧ Űɘɠ ɡˊɧɔŮɘŮɠ ˊɚŮɡɟɘəɏɠ 

ŭɘɖɗɐůŮɘɠ əŬŰɎ ɛɐəɞɠ Űɤɜ ŮˊŬűɩɜ Űɞɡ ˊŮŭɘɜɞɨ ˊɟɞůɢɤɛŬŰɘəɞɨ ɛŮ Űɞɡɠ ɔɨɟɤ ɞɟŮɘɜɞɨɠ 

ɧɔəɞɡɠ. ɆɨɛűɤɜŬ ɛŮ Űɖ ȹɘŬɢŮɘɟɘůŰɘəɐ ɀŮɚɏŰɖ ɈŭŬŰɘəɩɜ Ʉɧɟɤɜ ȿŮəɎɜɖɠ ȷˊɞɟɟɞɐɠ ˊ. 

ɄɖɜŮɘɞɨ, ɞ ŭɘŬɢɤɟɘůɛɧɠ Űɤɜ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ ůŮ ŮˊɘűŬɜŮɘŬəɞɨɠ əŬɘ ɡˊɧɔŮɘɞɡɠ ŭŮɜ ŮɑɜŬɘ 

ŬɟəŮŰɎ ůŬűɐɠ. ɆŰɖ ȹɡŰɘəɐ ˊŮŭɘɎŭŬ, ɖ ůɢɏůɖ ɛŮŰŬɝɨ ŮˊɘűŬɜŮɘŬəɩɜ Ŭˊɞɟɟɞɩɜ əŬɘ ɡˊɞɔŮɑɤɜ 

ɜŮɟɩɜ ŮɑɜŬɘ ˊɞɚɨ ůŰŮɜɐ. ɆŰŬ ŬɜɎɜŰɖ Űɖɠ ˊŮŭɘɎŭŬɠ, ɞɘ ɡŭɟɞűɧɟɞɘ ŮɛˊɚɞɡŰɑɕɞɜŰŬɘ Ŭˊɧ 

ŮˊɘűŬɜŮɘŬəɏɠ Ŭˊɞɟɟɞɏɠ, Ůɜɩ ůŰŬ əŬŰɎɜŰɖ ɡˊɎɟɢɞɡɜ ŮəűɞɟŰɑůŮɘɠ Űɤɜ ɡˊɞɔŮɑɤɜ ɜŮɟɩɜ ɞɘ 

ɞˊɞɑŮɠ Ůɜɘůɢɨɞɡɜ Űɖɜ ŮˊɘűŬɜŮɘŬəɐ ɟɞɐ. ȼ ůɢɏůɖ ŬɡŰɐ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ůŰŮɜɐ əŬɘ Ŭɛűɑŭɟɞɛɖ 

ŮˊŮɘŭɐ ɖ ȹɡŰɘəɐ ˊŮŭɘɎŭŬ ɗŮɤɟŮɑŰŬɘ ˊɟŬəŰɘəɎ ɡŭɟɞɔŮɤɚɞɔɘəɎ əɚŮɘůŰɐ, ɢɤɟɑɠ ŬɝɘɧɚɞɔŮɠ 

ɡˊɧɔŮɘŮɠ ŭɘŬűɡɔɏɠ. ȰŰůɘ, ɖ Ŭˊɞɟɟɞɐ ůŰɖɜ əŬŰɎɜŰɖ ɗɏůɖ ȷɛɡɔŭŬɚɘɎ əŬɗɞɟɑɕŮŰŬɘ ŬɗɟɞɘůŰɘəɎ 

Ŭˊɧ Űɖɜ ŮˊɘűŬɜŮɘŬəɐ Ŭˊɞɟɟɞɐ əŬɘ Űɘɠ ɡˊɧɔŮɘŮɠ ŮəűɞɟŰɑůŮɘɠ, ɛŮɘɞɨɛŮɜɖ Ŭˊɧ Űɘɠ əŬŰŬɜŬɚɩůŮɘɠ.  

ȼ ȹɡŰɘəɐ ɚŮəɎɜɖ Ŭˊɞɟɟɞɐɠ Űɞɡ ɄɖɜŮɘɞɨ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɨɞ ŮɡɟɨŰŮɟŮɠ ɡˊɞɚŮəɎɜŮɠ, Űɞɡ 

əɨɟɘɞɡ əɚɎŭɞɡ Űɞɡ ɄɖɜŮɘɞɨ, ɖ ɞˊɞɑŬ ˊŮɟɘɚŬɛɓɎɜŮɘ əŬɘ Űɘɠ ɚŮəɎɜŮɠ Űɞɡ ȿɖɗŬɑɞɡ, Űɞɡ 

ɄɎɛɘůɞɡ, Űɞɡ ɄɞɟŰŬɥəɞɨ əŬɘ Űɞɡ ɁŮɞɢɤɟɑŰɖ əŬɘ Űɞɡ ȺɜɘˊɏŬ, ɖ ɞˊɞɑŬ ˊŮɟɘɚŬɛɓɎɜŮɘ əŬɘ Űɘɠ 

ɚŮəɎɜŮɠ Űɞɡ ȾŬɚɏɜŰɕɖ, Űɞɡ ɆɞűŬŭɑŰɖ əŬɘ Űɞɡ ūŬɟůŬɚɘɩŰɖ. ȼ ˊɚɏɞɜ əŬŰɎɜŰɖ ɗɏůɖ Űɖɠ 

ˊɟɩŰɖɠ ɡˊɞɚŮəɎɜɖɠ ŮɑɜŬɘ ɖ ɗɏůɖ ȷɚɐ ȺűɏɜŰɖ. Ƀɘ ŭɨɞ ɚŮəɎɜŮɠ ˊŬɟɞɡůɘɎɕɞɡɜ ŭɘŬűɞɟŮŰɘəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ ɓɟɞɢɧˊŰɤůɖɠ əŬɘ Ŭˊɞɟɟɞɐɠ ɧˊɤɠ űŬɑɜɞɜŰŬɘ ůŰɞɜ Ŭəɧɚɞɡɗɞ ɄɑɜŬəŬ 3.1. 
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ɄɑɜŬəŬɠ 3.1 ɉŬɟŬəŰɖɟɘůŰɘəɎ ɡˊɞɚŮəŬɜɩɜ ȹɡŰɘəɐɠ ȿŮəɎɜɖɠ ȷˊɞɟɟɞɐɠ ɄɖɜŮɘɞɨ (Ʉɖɔɐ: 

ɈɄȺɉɋȹȺ 2006, Ƀɘəɞɜɧɛɞɡ 2013). 

ȿŮəɎɜɖ 
ȰəŰŬůɖ 

(km
2
)  

ɀɏůɖ 

ȸɟɞɢɧˊŰɤůɖ 

(mm/y) 

ɀɏůɖ 

ȷˊɞɟɟɞɐ 

(mm/y) 

ɆɡɜŰŮɚŮůŰɐɠ 

ȷˊɞɟɟɞɐɠ 

ɈˊɞɚŮəɎɜɖ əɡɟɑɞɡ əɚɎŭɞɡ 

ɄɖɜŮɘɞɨ əŬɘ ˊŬɟŬˊɞŰɎɛɤɜ Űɞɡ 

ŬɜɎɜŰɖ Űɖɠ ɗɏůɖɠ ȷɚɐ ȺűɏɜŰɖ 
2800 939 421 0.43 

ɈˊɞɚŮəɎɜɖ ȺɜɘˊˊɏŬ əŬɘ Ɏɚɚɤɜ 

ˊŬɟŬˊɞŰɎɛɤɜ ɄɖɜŮɘɞɨ 

əŬŰɎɜŰɖ Űɖɠ ɗɏůɖɠ ȷɚɐ 

ȺűɏɜŰɖ əŬɘ ŬɜɎɜŰɖ Űɖɠ ɗɏůɖɠ 

ȷɛɡɔŭŬɚɘɎ 

3500 651 129 0.2 

ȹɡŰɘəɐ ȿŮəɎɜɖ ɄɖɜŮɘɞɨ 6300 779 259 0.33 

 

 

3.1.2 ɄŮɟɘɞɢɐ ɀŮɚɏŰɖɠ 

ȼ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ŮɜŰɎůůŮŰŬɘ ůŰɖ ȹɡŰɘəɐ ȿŮəɎɜɖ Űɞɡ ɈŭŬŰɘəɞɨ ȹɘŬɛŮɟɑůɛŬŰɞɠ Űɖɠ 

ŪŮůůŬɚɑŬɠ, ůŰŬ ɧɟɘŬ Űɤɜ Ɂɞɛɩɜ ɇɟɘəɎɚɤɜ əŬɘ ȿɎɟɘůŬɠ. ȷűɞɟɎ Űɞ ˊɚɏɞɜ əŬŰɎɜŰɖ ŰɛɐɛŬ 

Űɞɡ ˊɞŰŬɛɞɨ ɄɖɜŮɘɞɨ ůŰɖɜ ȹɡŰɘəɐ ȿŮəɎɜɖ Űɖɠ ŪŮůůŬɚɑŬɠ. ɂŮəɘɜɎŮɘ ůŰŬ ŬɜɎɜŰɖ Ŭˊɧ Űɖ ɗɏůɖ 

ȷɚɐ ȺűɏɜŰɖ ɏɤɠ Űɖ ɗɏůɖ ȷɛɡɔŭŬɚɘɎ ůŰŬ əŬŰɎɜŰɖ.  

ɄɟɧəŮɘŰŬɘ ɔɘŬ ɏɜŬ ɛɐəɞɠ ˊɞŰŬɛɞɨ Űɖɠ ŰɎɝɖɠ Űɤɜ 40km, ɞ ɞˊɞɑɞɠ ŭɘɏɟɢŮŰŬɘ Ŭˊɧ Űɖɜ ˊŮŭɘɎŭŬ 

Űɖɠ ŪŮůůŬɚɑŬɠ ɛŮ ˊɞɚɨ ɛɘəɟɏɠ əɚɑůŮɘɠ ɘŭɘŬɑŰŮɟŬ ůŰŬ ˊɟɩŰŬ ɢɘɚɘɧɛŮŰɟŬ. ɆŰɞ ɛɐəɞɠ ŬɡŰɧ Űɞɡ 

ˊɞŰŬɛɞɨ əŬŰɎɜŰɖ Űɖɠ ůɡɛɓɞɚɐɠ ɛŮ Űɞɜ ˊɞŰŬɛɧ ȺɜɘˊɏŬ, ˊɚɖůɑɞɜ Űɖɠ ɗɏůɖɠ ȷɚɐ ȺűɏɜŰɖ ŭŮɜ 

ŮəɓɎɚŮɘ Ɏɚɚɞɠ ˊŬɟŬˊɧŰŬɛɞɠ ůŰɞɜ ɄɖɜŮɘɧ ˊɞŰŬɛɧ. ɆŰɖɜ ˊŮɟɘɞɢɐ ŬɡŰɐ ɏɢɞɡɜ əŬŰŬůəŮɡŬůŰŮɑ 

əɎˊɞɘŬ ŬɜŬɢɩɛŬŰŬ ɔɘŬ Űɖɜ ˊɟɞůŰŬůɑŬ Űɖɠ ˊŮŭɘɎŭŬɠ Ŭˊɧ ŮˊɘəŮɑɛŮɜŮɠ ˊɚɖɛɛɨɟŮɠ. ȾɨɟɘŬ 

ɢɟɐůɖ Űɖɠ ˊŮɟɘɞɢɐɠ ɖ əŬɚɚɘɏɟɔŮɘŬ Űɖɠ ɔɖɠ. 

ȼ ́Ůɟɘɞɢɐ ɛŮɚɏŰɖɠ ŬˊɞŰŮɚŮɑ ŰɛɐɛŬ Űɖɠ Ȼɩɜɖɠ ȹɡɜɖŰɘəɎ Ɉɣɖɚɞɨ Ⱦɘɜŭɨɜɞɡ ɄɚɖɛɛɨɟŬɠ Űɞɡ 

ɈŭŬŰɘəɞɨ ȹɘŬɛŮɟɑůɛŬŰɞɠ ŪŮůůŬɚɑŬɠ, ůɨɛűɤɜŬ ɛŮ Űɖɜ ˊɟɞəŬŰŬɟəŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ əɘɜŭɨɜɤɜ 

ˊɚɖɛɛɨɟŬɠ ˊɞɡ ůɡɜŰɎɢɗɖəŮ ůŰŬ ˊɚŬɑůɘŬ ŮűŬɟɛɞɔɐɠ Űɖɠ ɃŭɖɔɑŬɠ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ əŬɘ Űɖ 

ŭɘŬɢŮɑɟɘůɖ Űɤɜ əɘɜŭɨɜɤɜ ˊɚɖɛɛɨɟŬɠ (2007/60/ȺȾ) əŬɘ ˊɟɧəŮɘŰŬɘ ɔɘŬ Űɖɜ ˊɚɏɞɜ əŬŰɎɜŰɖ ɗɏůɖ 

Űɖɠ ȹɡŰɘəɐɠ ɕɩɜɖɠ. ɆɡɜɞɚɘəɎ ɖ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ əŬɘ ɞɘ ɕɩɜŮɠ ȹɡɜɖŰɘəɎ Ɉɣɖɚɞɨ Ⱦɘɜŭɨɜɞɡ 

ɄɚɖɛɛɨɟŬɠ Űɞɡ Ɉŭ. ȹɘŬɛŮɟɑůɛŬŰɞɠ ŬˊŮɘəɞɜɑɕɞɜŰŬɘ ůŰɞɡɠ ˊŬɟŬəɎŰɤ ɉɎɟŰŮɠ 3.4 əŬɘ 3.4. 
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ɉɎɟŰɖɠ 3.4 ɄŮɟɘɞɢɐ ɀŮɚɏŰɖɠ. 

 

 

ɉɎɟŰɖɠ 3.5 ȻɩɜŮɠ ȹɡɜɖŰɘəɎ Ɉɣɖɚɞɨ Ⱦɘɜŭɨɜɞɡ ɄɚɖɛɛɨɟŬɠ ɈŭŬŰɘəɞɨ ȹɘŬɛŮɟɑůɛŬŰɞɠ 

ŪŮůůŬɚɑŬɠ (Ʉɖɔɐ: Ⱥɘŭɘəɐ ũɟŬɛɛŬŰŮɑŬ ɈŭɎŰɤɜ 2012). 
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3.2 ɈŭɟŬɡɚɘəɐ Ʉɟɞůɞɛɞɑɤůɖ ɄŮɟɘɞɢɐɠ ɀŮɚɏŰɖɠ 

ȳˊɤɠ ɏɢŮɘ ŬɜŬűŮɟɗŮɑ əŬɘ ůŮ ˊɟɞɖɔɞɨɛŮɜɞ əŮűɎɚŬɘɞ, ɖ ɡŭɟŬɡɚɘəɐ ˊɟɞůɞɛɞɑɤůɖ Űɖɠ ˊŮɟɘɞɢɐɠ 

ɛŮɚɏŰɖɠ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůŮ ŰɟɑŬ ůɡɜɞɚɘəɎ ɛɞɜŰɏɚŬ: ůŰɞ ɛɞɜɞŭɘɎůŰŬŰɞ HEC-RAS, əŬɘ ůŰŬ 

ɛɞɜŰɏɚŬ ůɨɕŮɡɝɖɠ LISFLOOD-FP əŬɘ MIKE FLOOD. ɆŮ ɧŰɘ ŬűɞɟɎ Űɖɜ ˊɟɞůɞɛɞɑɤůɖ ůŰŬ 

HEC-RAS əŬɘ LISFLOOD-FP, ɖ ŭɘŬŭɘəŬůɑŬ ˊɞɡ ˊŮɟɘɔɟɎűŮŰŬɘ ůŰɘɠ ŬɜŰɑůŰɞɘɢŮɠ 

ˊŬɟŬɔɟɎűɞɡɠ ůŮ ɧŰɘ ŬűɞɟɎ Űɘɠ ůɡɜɗɐəŮɠ ɛɧɜɘɛɖɠ ɟɞɐɠ, ŭɘŮəˊŮɟŬɘɩɗɖəŮ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ 

ɛŮŰŬˊŰɡɢɘŬəɐɠ ŮɟɔŬůɑŬɠ Űɞɡ Ƀɘəɞɜɧɛɞɡ (2013). ȷəɞɚɞɨɗɤɠ ˊŮɟɘɔɟɎűŮŰŬɘ ɖ ŭɘŬŭɘəŬůɑŬ ˊɞɡ 

ŬəɞɚɞɡɗɐɗɖəŮ ɔɘŬ Űɖɜ ˊɟɞůɞɛɞɑɤůɖ ůŮ əɎɗŮ ɏɜŬ Ŭˊɧ ŰŬ ɛŮɚŮŰɩɛŮɜŬ ɡŭɟŬɡɚɘəɎ ɛɞɜŰɏɚŬ. 

 

3.2.1 ɇɞˊɞɔɟŬűɘəɐ ȷˊɞŰɨˊɤůɖ ɄŮɟɘɞɢɐɠ ɀŮɚɏŰɖɠ 

ȼ ɛɞɟűɞɚɞɔɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ ˊŮɟɘɔɟɎűŮŰŬɘ ɛɏůɤ Ůɜɧɠ ɊɖűɘŬəɞɨ ɀɞɜŰɏɚɞɡ ȺŭɎűɞɡɠ, 

ɧˊɤɠ ŬɡŰɧ ŭɧɗɖəŮ Ŭˊɧ Űɞ Ⱥ.Ⱦ.ɉ.ȷ. ȷ.Ⱥ., əŬɜɞɜɘəɞˊɞɘɖɛɏɜɖɠ ɛɞɟűɐɠ (grid) əŬɘ ŬɜɎɚɡůɖɠ 

[5mĬ5m], Ŭˊɧ Űɞ ɞˊɞɑɞ ŬɜŰɚɐɗɖəŬɜ ɧɚŬ ŰŬ ŬˊŬɟŬɑŰɖŰŬ ɔŮɤɛŮŰɟɘəɎ ŭŮŭɞɛɏɜŬ ɔɘŬ Űɖɜ 

ɡŭɟŬɡɚɘəɐ ˊɟɞůɞɛɞɑɤůɖ Űɖɠ ˊŮɟɘɞɢɐɠ. ɄŬɟŬəɎŰɤ, ůŰɞ ɉɎɟŰɖ 3.6 ŬˊŮɘəɞɜɑɕŮŰŬɘ Űɞ Ɋ.ɀ.Ⱥ. 

Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ. 
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ɉɎɟŰɖɠ 3.6 ɊɖűɘŬəɧ ɀɞɜŰɏɚɞ ȺŭɎűɞɡɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ (Ʉɖɔɐ: Ƀɘəɞɜɧɛɞɡ 2013, 

ŭŮŭɞɛɏɜŬ - www.geodata.gov.gr). 

ȷˊɧ Űɞɜ ɏɚŮɔɢɞ Űɤɜ ˊŬɟŬɔɧɛŮɜɤɜ ŭŮŭɞɛɏɜɤɜ ˊɟɞɏəɡɣŮ ɧŰɘ ɖ ŬəɟɑɓŮɘŬ Űɞɡ Ɋ.ɀ.Ⱥ. ůŰɖɜ 

ɡɣɞɛŮŰɟɘəɐ ŭɘŮɨɗɡɜůɖ ŭŮɜ ŬɜŰŬˊɞəɟɑɜŮŰŬɘ ůŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ. ɇɞ ˊɟɧɓɚɖɛŬ ŮůŰɘɎɕŮŰŬɘ 

ůŰɖ əŬŰŮɨɗɡɜůɖ ɟɞɐɠ Űɞɡ əɡɟɑɤɠ əɚɎŭɞɡ Űɞɡ ɡŭŬŰɞɟŮɨɛŬŰɞɠ (ˊɞŰŬɛɧɠ ɄɖɜŮɘɧɠ), ɖ 

ɛɖəɞŰɞɛɐ Űɞɡ ɞˊɞɑɞɡ ˊŬɟɞɡůɘɎɕŮɘ ɏɜŰɞɜɖ ɛŮŰŬɓɞɚɐ Űɖɠ əɚɑůɖɠ, ŬɟɜɖŰɘəɐ əŬɘ ɗŮŰɘəɐ, əɎŰɘ 

ˊɞɡ ɧˊɤɠ ɔɑɜŮŰŬɘ ŮɨəɞɚŬ ŬɜŰɘɚɖˊŰɧ ŭŮɜ ɞűŮɑɚŮŰŬɘ ůŰɖ ɛɞɟűɞɚɞɔɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ ŬɚɚɎ ůŰɖɜ 

ŬəɟɑɓŮɘŬ Űɞɡ Ɋ.ɀ.Ⱥ.. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ Űɞ Ɋ.ɀ.Ⱥ. ŮˊŬɜŬŭɞɛɐɗɖəŮ ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ ɛɘŬ 

Ůˊɘˊɚɏɞɜ ɏɛɛŮůɖ ɡɣɞɛŮŰɟɘəɐ ˊɚɖɟɞűɞɟɑŬ, ɖ ɞˊɞɑŬ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɞ ɑŭɘɞ Űɞ Ɋ.ɀ.Ⱥ., Űɖ 

ɔɟŬɛɛɐ ɟɞɐɠ Űɞɡ əɨɟɘɞɡ ɡŭŬŰɞɟŮɨɛŬŰɞɠ. ȼ ɔɟŬɛɛɐ ɟɞɐɠ Űɞɡ ˊɞŰŬɛɞɨ ŭɑɜŮɘ Űɖɜ Ŭəɛɐ 

ɛŮŰŬɓɞɚɐɠ Űɖɠ əɚɑůɖɠ Űɤɜ ŮˊɘűŬɜŮɘɩɜ ŮəŬŰɏɟɤɗŮɜ Űɞɡ ɡŭŬŰɞɟŮɨɛŬŰɞɠ əŬɘ ˊŬɟɎɚɚɖɚŬ 

ŬˊɞŰŮɚŮɑ Űɖ ɓŬɗɘɎ ɔɟŬɛɛɐ ɟɞɐɠ Űɞɡ. ȼ ɡˊɧɚɞɘˊɖ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ŭɘŬŰɖɟŮɑ Űɖɜ ɡɣɞɛŮŰɟɘəɐ 

ˊɚɖɟɞűɞɟɑŬ Űɞɡ Ŭɟɢɘəɞɨ Ɋ.ɀ.Ⱥ. ȼ ˊŮɟɘɔɟŬűɧɛŮɜɖ ŮˊŮɝŮɟɔŬůɑŬ ɡɚɞˊɞɘɐɗɖəŮ ůŮ ˊŮɟɘɓɎɚɚɞɜ 

ArcGIS, Űɞ ŬˊɞŰɏɚŮůɛŬ Űɖɠ ɞˊɞɑŬɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɔɘŬ ŰɛɐɛŬ Űɞɡ ɡŭŬŰɞɟŮɨɛŬŰɞɠ ůŰɞ ɆɢɐɛŬ 

3.1. ȼ ˊŬɟŬˊɎɜɤ ŮˊŮɝŮɟɔŬůɑŬ ɛŮ ůəɞˊɧ Űɖ ŭɘɧɟɗɤůɖ Űɞɡ Ɋ.ɀ.Ⱥ. ɏɔɘɜŮ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ 

ɛŮŰŬˊŰɡɢɘŬəɐɠ ŮɟɔŬůɑŬɠ Űɞɡ Ƀɘəɞɜɧɛɞɡ (2013). ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ˊŮɟɘɔɟŬűɧɛŮɜɖɠ 

ŭɘŬŭɘəŬůɑŬɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ əŬɘ ůŰɖɜ ˊŬɟɞɨůŬ ɛŮŰŬˊŰɡɢɘŬəɐ ŮɟɔŬůɑŬ. 

http://www.geodata.gov.gr/
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ɆɢɐɛŬ 3.1 ɀɖəɞŰɞɛɏɠ ɡŭŬŰɞɟŮɨɛŬŰɞɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ Ŭˊɧ Űɞ Ŭɟɢɘəɧ əŬɘ ŮˊŮɝŮɟɔŬůɛɏɜɞ 

Ɋ.ɀ.Ⱥ. (Ʉɖɔɐ: Ƀɘəɞɜɧɛɞɡ 2013). 

Ⱥˊɘˊɚɏɞɜ, ŬɝɘɞˊɞɘŮɑŰŬɘ ůŰɖɜ ŮűŬɟɛɞɔɐ ɖ əŬŰŬɔɟŬűɐ Űɤɜ ɢɟɐůŮɤɜ əɎɚɡɣɖɠ ɔɖɠ Ŭˊɧ Űɞ 

ˊɟɧɔɟŬɛɛŬ Űɖɠ ȺɡɟɤˊŬɥəɐɠ Ȱɜɤůɖɠ Corine 2000, ɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɞɡ ůɡɜŰŮɚŮůŰɐ 

ŰɟŬɢɨŰɖŰŬɠ Űɞɡ Manning. ȼ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ Corine (CO-ordination of Information on the 

Environment) ɓŬůɑɕŮŰŬɘ ůŮ ɞˊŰɘəɐ űɤŰɞŮɟɛɖɜŮɑŬ Ůɘəɧɜɤɜ Űɞɡ ŭɞɟɡűɧɟɞɡ LANDSAT 7 

ETM+ Ŭˊɧ Ůɗɜɘəɏɠ ɞɛɎŭŮɠ ŮɟɔŬůɑŬɠ. ȼ Ŭɟɢɘəɐ ŮəŰɑɛɖůɖ Űɞɡ ůɡɜŰŮɚŮůŰɐ ŰɟŬɢɨŰɖŰŬɠ Űɞɡ 

Manning ɔɘŬ Űɘɠ Ůˊɘɛɏɟɞɡɠ əŬŰɖɔɞɟɑŮɠ ɢɟɐůŮɤɜ ɔɖɠ ˊɞɡ əŬŰŬɔɟɎűɞɜŰŬɘ ůŰɖɜ ˊŮɟɘɞɢɐ 

ɛŮɚɏŰɖɠ, űŬɑɜɞɜŰŬɘ ůŰɞɜ ɄɑɜŬəŬ 3.2. ȷɜŰɑůŰɞɘɢŬ, ůŰɞ ɉɎɟŰɖ 3.7 ŬˊŮɘəɞɜɑɕŮŰŬɘ ɞ ɢɎɟŰɖɠ Űɤɜ 

ɢɟɐůŮɤɜ ɔɖɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ (Yan Huang 2005).  
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ɉɎɟŰɖɠ 3.7 ȷˊɞŰɨˊɤůɖ ˊɞɚɡɔɩɜɤɜ ɢɟɐůŮɤɜ ɔɖɠ ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ (ȹŮŭɞɛɏɜŬ: 

www.geodata.gov.gr). 

 

ɄɑɜŬəŬɠ 3.2 ɆɡɜŰŮɚŮůŰɐɠ ŰɟŬɢɨŰɖŰŬɠ ůŮ ůɡɜɎɟŰɖůɖ ɛŮ Űɖ ɢɟɐůɖ ɔɖɠ (ȹŮŭɞɛɏɜŬ: Yan Huang 

2005). 

Ⱦɤŭɘəɧɠ ɉɟɐůɖ 
ɆɡɜŰŮɚŮůŰɐɠ n 

Manning 

112 ȹɘŬəŮəɞɛɛɏɜɖ ŬůŰɘəɐ ɞɘəɞŭɧɛɖůɖ 0.015 

121 ȸɘɞɛɖɢŬɜɘəɏɠ ɐ Ůɛˊɞɟɘəɏɠ ɕɩɜŮɠ 0.2 

211 ɀɖ ŬɟŭŮɨůɘɛɖ Ŭɟɧůɘɛɖ ɔɖ 0.035 

212 ɀɧɜɘɛŬ ŬɟŭŮɡɧɛŮɜɖ ɔɖ 0.03 

221 ȷɛˊŮɚɩɜŮɠ 0.1 

231 ȿɘɓɎŭɘŬ 0.033 

321 ūɡůɘəɞɑ ɓɞůəɧŰɞˊɞɘ 0.035 

323 Ɇəɚɖɟɞűɡɚɚɘəɐ ɓɚɎůŰɖůɖ 0.085 

411 ȸɎɚŰɞɘ ůŰɖɜ ŮɜŭɞɢɩɟŬ 0.05 

511 Ʌɞɏɠ ɡŭɎŰɤɜ 0.027 
 

  

http://www.geodata.gov.gr/
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3.2.2 ȷɟɢɘəɐ ȺˊŮɝŮɟɔŬůɑŬ ȹɘŬɗɏůɘɛɤɜ ɆŰɞɘɢŮɑɤɜ 

ȳˊɤɠ ˊɟɞəɨˊŰŮɘ Ŭˊɧ ŰŬ ˊŬɟŬˊɎɜɤ, ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ɐŰŬɜ ŬɟɢɘəɎ ŭɘŬɗɏůɘɛŬ ɐŰŬɜ: Űɞ 

ŮˊŬɜŬŭɞɛɖɛɏɜɞ Ɋ.ɀ.Ⱥ. ŬɜɎɚɡůɖɠ [5mĬ5m] Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ, əŬɗɩɠ Ůˊɑůɖɠ əŬɘ Űɞ 

ŬɟɢŮɑɞ ɛŮ ŰŬ ˊɞɚɨɔɤɜŬ Űɤɜ ɢɟɐůŮɤɜ ɔɖɠ ɧˊɤɠ ŬɡŰɧ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɞ Corine 2000. ɆŰŬ 

ŬɟɢɘəɎ ŬɡŰɎ ŭŮŭɞɛɏɜŬ ɏɔɘɜŮ ɛɘŬ ŮˊŮɝŮɟɔŬůɑŬ ɩůŰŮ ɜŬ ˊɟɞəɨɣɞɡɜ ŰŬ ůŰɞɘɢŮɑŬ ůŰɖɜ ŮˊɘɗɡɛɖŰɐ 

ɛɞɟűɐ, ɔɘŬ ŮɘůŬɔɤɔɐ ůŰŬ ŰɟɑŬ Ůˊɘɛɏɟɞɡɠ ɛɞɜŰɏɚŬ. ȼ Ŭɟɢɘəɐ ŬɡŰɐ ŮˊŮɝŮɟɔŬůɑŬ ˊŮɟɘɔɟɎűŮŰŬɘ 

Ŭəɞɚɞɨɗɤɠ. 

ȷɟɢɘəɎ, ůŮ ˊŮɟɘɓɎɚɚɞɜ ArcGIS əŬɘ ɏɢɞɜŰŬɠ ɤɠ ɡˊɧɓŬɗɟɞ Űɞ ɊɖűɘŬəɧ ɀɞɜŰɏɚɞ ȺŭɎűɞɡɠ, 

ɚŬɛɓɎɜɞɜŰŬɘ ɛŮ ɣɖűɘɞˊɞɑɖůɖ ɞ ɎɝɞɜŬɠ Űɞɡ ˊɟɞɠ ɛŮɚɏŰɖ ɡŭŬŰɞɟŮɨɛŬŰɞɠ əŬɘ ɞ ɎɝɞɜŬɠ Űɤɜ 

ŬɜŬɢɤɛɎŰɤɜ. ȷɝɘɞˊɞɘɩɜŰŬɠ ɞɟɗɞűɤŰɞɢɎɟŰŮɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ Ŭˊɧ Űɖɜ ŮűŬɟɛɞɔɐ 

ɗɏŬůɖɠ ɞɟɗɞűɤŰɞɢŬɟŰɩɜ Űɖɠ ȾŰɖɛŬŰɞɚɧɔɘɞ ȷȺ, ɏɔɘɜŮ ɖ əŬŰŬɔɟŬűɐ Űɤɜ ɧɢɗŮɤɜ Űɞɡ 

ˊɞŰŬɛɞɨ ɄɖɜŮɘɞɨ ɩůŰŮ ɜŬ ŮəŰɘɛɖɗŮɑ Ůˊɘˊɚɏɞɜ Űɞ ˊɚɎŰɞɠ Űɞɡ ˊɞŰŬɛɞɨ ůŰɞ ŰɛɐɛŬ Űɖɠ 

ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ. ȼ əŬŰŬɔɟŬűɐ ɏɔɘɜŮ ůŮ ˊŮɟɘɓɎɚɚɞɜ GIS ɛɏůɤ WMS (Web Mapping 

Service) ůŮ ɔŮɤɔɟŬűɘəɧ ůɨůŰɖɛŬ WGS84 (gis.ktimanet.gr/wms/ wmsopen/wmsserver.aspx). 

ɇɞ ŬˊɞŰɏɚŮůɛŬ Űɖɠ ɣɖűɘɞˊɞɑɖůɖɠ ɛŮŰŬůɢɖɛŬŰɑůŰɖəŮ ɛɏůɤ Űɞɡ ɚɞɔɘůɛɘəɞɨ ArcGIS ůŰɞ 

ˊɟɞɓɞɚɘəɧ ůɨůŰɖɛŬ ȺũɆȷô87, ɩůŰŮ ɖ ˊɚɖɟɞűɞɟɑŬ ɜŬ ŮɑɜŬɘ ůɡɛɓŬŰɐ ɛŮ ŰŬ ɡˊɧɚɞɘˊŬ 

ŭŮŭɞɛɏɜŬ əŬɘ Ŭɝɘɞˊɞɘɐůɘɛɖ. ɆŬɜ ŬˊɞŰɏɚŮůɛŬ ˊɟɞɏəɡɣŮ Űɞ ŬɟɢŮɑɞ (shapefile) ɛŮ Űɘɠ 

ůɡɜŰŮŰŬɔɛɏɜŮɠ (x,y) Űɤɜ ůɖɛŮɑɤɜ Űɞɡ ɎɝɞɜŬ Űɞɡ ˊɞŰŬɛɞɨ. 

ɆŰɖ ůɡɜɏɢŮɘŬ ŮˊɘɚɏɢɗɖəŬɜ ɞɘ əɨɟɘŮɠ ŭɘŬŰɞɛɏɠ Űɞɡ ˊɞŰŬɛɞɨ, ɛŮ Űɟɧˊɞ əŬŰɎɚɚɖɚɞ ɩůŰŮ ɜŬ 

ŬˊɞŰɡˊɩɜɞɜŰŬɘ ɢŬɟŬəŰɖɟɘůŰɘəɏɠ ɗɏůŮɘɠ Űɞɡ ɡŭŬŰɞɟŮɨɛŬŰɞɠ. Ʉɘɞ ŬɜŬɚɡŰɘəɎ, ŮˊɘɚɏɢɗɖəŬɜ 

ŰŮɗɚŬůɛɏɜŮɠ ɔɟŬɛɛɏɠ, əɎɗŮŰŮɠ ůŰɞɜ ɎɝɞɜŬ Űɞɡ ˊɞŰŬɛɞɨ, əŬŰɎ Űɞ ŭɡɜŬŰɧɜ ˊŬɟɎɚɚɖɚŮɠ ɛŮ Űɘɠ 

ɔŮɘŰɜɘɎɕɞɡůŮɠ ůŰɖɜ ˊŮŭɘɎŭŬ əŬɘ ɛŮ ŰɏŰɞɘɞ ɛɐəɞɠ ɩůŰŮ ɜŬ əŬɚɨˊŰɞɜŰŬɘ ŰŬ ˊɘɗŬɜɎ ˊɚɖɛɛɡɟɘəɎ 

ˊŮŭɑŬ. ɆɡɜɞɚɘəɎ ɢŬɟɎɢɗɖəŬɜ 38 əɨɟɘŮɠ ŭɘŬŰɞɛɏɠ. ɇɏɚɞɠ, ŭɖɛɘɞɡɟɔɐɗɖəŮ Űɞ ɗŮɛŬŰɘəɧ ŮˊɑˊŮŭɞ 

ɢɟɐůŮɤɜ ɔɖɠ ɓɎůŮɘ Űɞɡ ɞˊɞɑɞɡ ŬɜŰɘůŰɞɘɢɐɗɖəŮ ɞ ůɡɜŰŮɚŮůŰɐɠ ŰɟŬɢɨŰɖŰŬɠ Űɞɡ Manning ɔɘŬ 

əɎɗŮ ůɖɛŮɑɞ əɎɗŮ ŭɘŬŰɞɛɐɠ. ɆŰɖ ůɡɜɏɢŮɘŬ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɖ ɢɎɟŬɝɖ Űɤɜ ŭɘŬŰɞɛɩɜ əŬɘ ɖ 

ŮɝŬɔɤɔɐ Űɤɜ ůɖɛŮɑɤɜ (x,z,n) əɎɗŮ ŭɘŬŰɞɛɐɠ, ɖ ɞˊɞɑŬ ɏɔɘɜŮ Ůˊɑůɖɠ ůŮ ˊŮɟɘɓɎɚɚɞɜ ArcGIS. ȼ 

ˊŮɟɘɔɟŬűɧɛŮɜɖ ŮˊŮɝŮɟɔŬůɑŬ ɛŮ ůəɞˊɧ Űɖɜ ŮɝŬɔɤɔɐ Űɤɜ ůŰɞɘɢŮɑɤɜ Űɤɜ ŭɘŬŰɞɛɩɜ ɏɔɘɜŮ ůŰɞ 

ˊɚŬɑůɘɞ Űɖɠ ɛŮŰŬˊŰɡɢɘŬəɐɠ ŮɟɔŬůɑŬɠ Űɞɡ Ƀɘəɞɜɧɛɞɡ (2013), ɧˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ 

ŮűŬɟɛɞɔɐ ůŰɖɜ ɑŭɘŬ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ˊŮɟɘɔɟŬűɧɛŮɜɖɠ ŭɘŬŭɘəŬůɑŬɠ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ əŬɘ ůŰɖɜ ˊŬɟɞɨůŬ ɛŮŰŬˊŰɡɢɘŬəɐ ŮɟɔŬůɑŬ. 

Ƀɘ ůɡɜŰŮŰŬɔɛɏɜŮɠ Űɤɜ ůɖɛŮɑɤɜ Űɤɜ Ůˊɘɛɏɟɞɡɠ ŭɘŬŰɞɛɩɜ (x,z,n) ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ Űɧůɞ ɔɘŬ 

Űɖɜ ˊɟɞůɞɛɞɑɤůɖ ůŰɞ HEC-RAS ɧůɞ əŬɘ ůŰɞ MIKE FLOOD. ũɘŬ əɎɗŮ ɏɜŬ Ŭˊɧ ŰŬ 
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ůɡɔəŮəɟɘɛɏɜŬ ˊŬəɏŰŬ ɚɞɔɘůɛɘəɞɨ ɏɔɘɜŮ ɛɘŬ Ůˊɘˊɚɏɞɜ Űɟɞˊɞˊɞɑɖůɖ Űɤɜ ɛɏɢɟɘ ŰɩɟŬ ůŰɞɘɢŮɑɤɜ 

Űɤɜ ŭɘŬŰɞɛɩɜ, ɖ ɞˊɞɑŬ ˊŮɟɘɔɟɎűŮŰŬɘ ůŰɞ ŬɜŰɑůŰɞɘɢɞ ɡˊɞəŮűɎɚŬɘɞ. ũɘŬ Űɖɜ ˊɟɞůɞɛɞɑɤůɖ ůŰɞ 

LISFLOOD-FP ŭŮɜ ŬˊŬɘŰŮɑŰŬɘ ɖ ŭɘŬɛɧɟűɤůɖ ŭɘŬŰɞɛɩɜ Űɞɡ ˊɞŰŬɛɞɨ. 

 

3.2.3 Ʉɟɞůɞɛɞɑɤůɖ ůŰɞ ɈŭɟŬɡɚɘəɧ ɀɞɜŰɏɚɞ HEC-RAS 

ȹŮŭɞɛɏɜŬ Ůɘůɧŭɞɡ ůŰɞ ɛɞɜŰɏɚɞ ŬˊɞŰŮɚɞɨɜ ŰŬ ɔŮɤɛŮŰɟɘəɎ ůŰɞɘɢŮɑŬ Űɞɡ ˊɞŰŬɛɞɨ əŬɘ Űɖɠ 

ŮɡɟɨŰŮɟɖɠ ˊŮɟɘɞɢɐɠ ŮəŬŰɏɟɤɗŮɜ Űɤɜ ɧɢɗŮɩɜ Űɞɡ əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ɞɘ ŮűŬɟɛɞɕɧɛŮɜŮɠ ɞɟɘŬəɏɠ 

əŬɘ Ŭɟɢɘəɏɠ ůɡɜɗɐəŮɠ ɞɘ ɞˊɞɑŮɠ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɘɠ ůɡɜɗɐəŮɠ ɟɞɐɠ. ɇɞ ɔŮɤɛŮŰɟɘəɧ ŬɟɢŮɑɞ Űɞ 

ɞˊɞɑɞ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɛŮ Űɖɜ ŮɟɔŬɚŮɘɞɗɐəɖ HEC-GeoRAS ůŮ ˊŮɟɘɓɎɚɚɞɜ  ArcGIS, 

ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖ ɢɎɟŬɝɖ Űɞɡ ˊɞŰŬɛɞɨ (əɞɑŰɖ əŬɘ ɧɢɗŮɠ), Űɘɠ ŭɘŮɡɗɨɜůŮɘɠ ɟɞɐɠ, ŰŬ ˊɚŮɡɟɘəɎ 

ŬɜŬɢɩɛŬŰŬ, Űɘɠ ŭɘŬŰɞɛɏɠ Űɞɡ ˊɞŰŬɛɞɨ ůŮ ɢŬɟŬəŰɖɟɘůŰɘəɎ ůɖɛŮɑŬ əŬɗɩɠ Ůˊɑůɖɠ əŬɘ Űɞ 

ůɡɜŰŮɚŮůŰɐ ŰɟŬɢɨŰɖŰŬɠ Űɞɡ Manning əŬŰɎ ɛɐəɞɠ Űɖɠ əɞɑŰɖɠ əŬɘ ůŰŬ ˊɚɖɛɛɡɟɘəɎ ˊŮŭɑŬ 

ŮəŬŰɏɟɤɗŮɜ ŬɡŰɐɠ. ȷˊɧ Űɞ ˊɟɧɔɟŬɛɛŬ ŭɑɜŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ɛɞɜŰŮɚɞˊɞɑɖůɖɠ əŬɘ Ɏɚɚɤɜ 

ɔŮɤɛŮŰɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɧˊɤɠ ɔɏűɡɟŮɠ əŬɘ ɚɞɘˊɏɠ əŬŰŬůəŮɡɏɠ, ˊŮɟɘɞɢɏɠ ŬˊɞɗɐəŮɡůɖɠ ɜŮɟɞɨ, 

ŬɜŮɜŮɟɔɞɨ ɟɞɐɠ ə.Ŭ., ˊɞɡ ŭŮɜ ŬɝɘɞˊɞɘɞɨɜŰŬɘ ůŰɖɜ ˊŬɟɞɨůŬ ŮűŬɟɛɞɔɐ. ɆŰɞ Ŭəɧɚɞɡɗɞ ɆɢɐɛŬ 

3.2 ŬˊɞŰɡˊɩɜŮŰŬɘ Űɞ ɔŮɤɛŮŰɟɘəɧ ŬɟɢŮɑɞ ɧˊɤɠ ŬɡŰɧ ŭɘŬɛɞɟűɩɗɖəŮ ůŰɞ ArcGIS ɛŮ Űɖɜ 

ŮɟɔŬɚŮɘɞɗɐəɖ HEC-GeoRAS. 

ɀɏůɤ Űɖɠ ŮɟɔŬɚŮɘɞɗɐəɖɠ HEC-GeoRAS (www.hec.usace.army.mil/software/hec-georas/) 

ůɡɜɗɏŰɞɜŰŬɘ ŰŬ Ůˊɘɛɏɟɞɡɠ ɗŮɛŬŰɘəɎ ŮˊɑˊŮŭŬ Űɞɡ ˊɞŰŬɛɞɨ, Űɤɜ ɔɟŬɛɛɩɜ Űɤɜ ŭɘŬŰɞɛɩɜ əŬɘ 

Űɤɜ ŬɜŬɢɤɛɎŰɤɜ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ŭɖɛɘɞɡɟɔŮɑŰŬɘ Űɞ ɔŮɤɛŮŰɟɘəɧ ŬɟɢŮɑɞ Űɞ ɞˊɞɑɞ ɗŬ 

ŬˊɞŰŮɚɏůŮɘ ŬɟɢŮɑɞ Ůɘůɧŭɞɡ Űɞɡ ɡŭɟŬɡɚɘəɞɨ ɛɞɜŰɏɚɞɡ HEC-RAS. ɆŰɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ HEC-

RAS ŮɘůɎɔŮŰŬɘ Űɞ ɔŮɤɛŮŰɟɘəɧ ŬɟɢŮɑɞ əŬɘ ŭɑɜŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŮɚŮɔɢɗɞɨɜ ŰŬ ɔŮɤɛŮŰɟɘəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɡŭŬŰɞɟŮɡɛɎŰɤɜ əŬɘ Űɤɜ ŭɘŬŰɞɛɩɜ Űɞɡɠ.  

Ʉɘɞ ŬɜŬɚɡŰɘəɎ, ůŰɞɜ Geometric Data Editor ŬˊŮɘəɞɜɑɕɞɜŰŬɘ ɞ ɎɝɞɜŬɠ Űɞɡ ˊɞŰŬɛɞɨ, ɞɘ 

ɔɟŬɛɛɏɠ ŭɘŬŰɞɛɐɠ əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ɞɘ ɎɝɞɜŮɠ Űɤɜ ŬɜŬɢɤɛɎŰɤɜ. ɄɟɏˊŮɘ ɜŬ ŬɜŬűŮɟɗŮɑ ůŮ 

ŬɡŰɧ Űɞ ůɖɛŮɑɞ ɧŰɘ ɔɘŬ Űɖɜ Ŭɨɝɖůɖ Űɖɠ ŬəɟɑɓŮɘŬɠ Űɖɠ ɚɨůɖɠ, ŭɘŬɛɞɟűɩɗɖəŬɜ ŮəŰɧɠ Ŭˊɧ Űɘɠ 38 

əɨɟɘŮɠ ŭɘŬŰɞɛɏɠ əŬɘ Ůˊɘˊɚɏɞɜ ŭɘŬŰɞɛɏɠ ɛŮŰŬɝɨ ŬɡŰɩɜ ɞɘ ɞˊɞɑŮɠ ˊɟɞɏəɡɣŬɜ Ŭˊɧ ˊŬɟŮɛɓɞɚɐ. 

ɆɡɔəŮəɟɘɛɏɜŬ, ŭɘŬɛɞɟűɩɗɖəŬɜ ŭɘŬŰɞɛɏɠ ŬɜɎ 10m ɛŮ ˊŬɟŮɛɓɞɚɐ ɛŮŰŬɝɨ Űɤɜ əɨɟɘɤɜ, 

ŬɡŰɧɛŬŰŬ Ŭˊɧ Űɞ ˊɟɧɔɟŬɛɛŬ ɛŮ Űɖɜ ŬɜŰɑůŰɞɘɢɖ Ůˊɘɚɞɔɐ.  



46 

 

 

ɆɢɐɛŬ 3.2 ɄŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ɛŮ Űɞɜ ˊɞŰŬɛɧ ɄɖɜŮɘɧ, Űɘɠ ɢŬɟŬəŰɖɟɘůŰɘəɏɠ ŭɘŬŰɞɛɏɠ əŬɘ ŰŬ 

ŬɜŬɢɩɛŬŰŬ (Ʉɖɔɐ: Ƀɘəɞɜɧɛɞɡ 2013). 

ɆŰɞɜ Cross Section Editor, ůŰɖɜ əŬɟŰɏɚŬ əɎɗŮ ŭɘŬŰɞɛɐɠ əŬŰŬɔɟɎűɞɜŰŬɘ ɞ əɚɎŭɞɠ Űɞɡ 

ˊɞŰŬɛɞɨ ˊɞɡ ŬɜɐəŮɘ ɖ ŭɘŬŰɞɛɐ, ɞ əɤŭɘəɧɠ Ŭɟɘɗɛɧɠ Űɖɠ ŭɘŬŰɞɛɐɠ, ůɨɛűɤɜŬ ɛŮ Űɖ 

ɢɘɚɘɞɛŮŰɟɘəɐ Űɖɠ ɗɏůɖ, ˊɑɜŬəŬɠ ɛŮ ɧɚŬ ŰŬ ůɖɛŮɑŬ Űɖɠ ŭɘŬŰɞɛɐɠ (ŬˊɧůŰŬůɖ Ŭˊɧ Űɞ ˊɟɩŰɞ 

ŬɟɘůŰŮɟɎ ůɖɛŮɑɞ ůŰɖɜ ˊɟɞɠ Űɖɜ əŬŰɎɜŰɖ əŬŰŮɨɗɡɜůɖ, ŬˊɧɚɡŰɞ ɡɣɧɛŮŰɟɞ əɎɗŮ ůɖɛŮɑɞɡ əŬɘ 

ůɡɜŰŮɚŮůŰɐɠ ŰɟŬɢɨŰɖŰŬɠ ůŰɞ əɎɗŮ ůɖɛŮɑɞ), ŬˊɞůŰɎůŮɘɠ Űɖɠ ŬɟɘůŰŮɟɐɠ əŬɘ ŭŮɝɘɎɠ ɧɢɗɖɠ Ŭˊɧ 

Űɞ ŬɟɘůŰŮɟɧ Ɏəɟɞ Űɖɠ ŭɘŬŰɞɛɐɠ, ŬˊɧůŰŬůɖ əɎɗŮ ŭɘŬŰɞɛɐɠ Ŭˊɧ Űɖɜ ŮˊɧɛŮɜɖ əŬŰɎɜŰɖ ŭɘŬŰɞɛɐ 

ɓɎůŮɘ Űɤɜ əɨɟɘɤɜ ŭɘŮɡɗɨɜůŮɤɜ ɟɞɐɠ (ůŮ ŰɟɑŬ ůɖɛŮɑŬ, əŬɜɎɚɘ əŬɘ ŭɨɞ ɧɢɗŮɠ ŮəŬŰɏɟɤɗŮɜ), 

ůɡɜŰŮɚŮůŰɐɠ ůɡůŰɞɚɐɠ əŬɘ ŭɘŬůŰɞɚɐɠ ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɤɜ Űɞˊɘəɩɜ ŬˊɤɚŮɘɩɜ 

(ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɞɘ ˊɟɞŮˊɘɚŮɔɛɏɜŮɠ Űɘɛɏɠ 0.1 əŬɘ 0.3, ŬɜŰɑůŰɞɘɢŬ) əŬɘ Űɏɚɞɠ ɔɟŬűɘəɐ 

ŬˊŮɘəɧɜɘůɖ Űɖɠ ŭɘŬŰɞɛɐɠ. ɀŮ Űɖ ɢɟɐůɖ Űɞɡ Cross Section əŬɘ Űɞɡ Geometric Data Editor 

ŭɑɜŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ůŰɞ ɢɟɐůŰɖ ɜŬ ŮˊɏɛɓŮɘ əŬɘ ŮɜŭŮɢɞɛɏɜɤɠ ɜŬ ŭɘɞɟɗɩůŮɘ Űɞ ɔŮɤɛŮŰɟɘəɧ 

ŬɟɢŮɑɞ Ŭɜ ŮɑɜŬɘ ŭɘŬɗɏůɘɛŬ ůŰɞɘɢŮɑŬ ɛŮɔŬɚɨŰŮɟɖɠ ŬəɟɑɓŮɘŬɠ. ɆŰɞ ˊŬɟŬəɎŰɤ ɆɢɐɛŬ 3.3 

űŬɑɜŮŰŬɘ ɖ əŬɟŰɏɚŬ ɛɘŬɠ ŭɘŬŰɞɛɐɠ ŮɜŰɧɠ Űɞɡ ɛɞɜŰɏɚɞɡ HEC-RAS əŬɘ ŰŬ ɔŮɤɛŮŰɟɘəɎ əŬɘ 

ɡŭɟŬɡɚɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ.  

ɄɟɏˊŮɘ ůŮ ŬɡŰɧ Űɞ ůɖɛŮɑɞ ɜŬ ŬɜŬűɏɟɞɡɛŮ ɧŰɘ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ Űɞɡ 

Ƀɘəɞɜɧɛɞɡ (2013), Űɞ ůɨɜɞɚɞ Űɤɜ ŭɘŬŰɞɛɩɜ ŭɘŬɛɞɟűɩɗɖəŬɜ ɜŬ ŮɑɜŬɘ ɞɟɗɞɔɤɜɘəɏɠ. Ⱥűɧůɞɜ 
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ůŰɞ LISFLOOD-FP ɔɑɜŮŰŬɘ ɖ ˊŬɟŬŭɞɢɐ ɞɟɗɞɔɤɜɘəɐɠ ŭɘŬŰɞɛɐɠ ŬɡŰɧɛŬŰŬ Ŭˊɧ Űɞ ɛɞɜŰɏɚɞ, 

əɎŰɘ ŰɏŰɞɘɞ ŮˊɘɚɏɢɗɖəŮ ɏŰůɘ ɩůŰŮ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ ůɡɔəɟɑɗɖəŬɜ ůŰɖɜ Ůɜ ɚɧɔɤ ŮɟɔŬůɑŬ 

ɜŬ ˊɟɞəɨˊŰɞɡɜ ɔɘŬ Űɖɜ ɑŭɘŬ ɔŮɤɛŮŰɟɑŬ ˊɞŰŬɛɞɨ. 

ɆɢɐɛŬ 3.3 ȹɘŬɛɧɟűɤůɖ ɞɟɗɞɔɤɜɘəɐɠ ŭɘŬŰɞɛɐɠ ůŰɞ HEC-RAS Cross Section Editor (Ʉɖɔɐ: 

Ƀɘəɞɜɧɛɞɡ 2013). 

ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ, ůŮ ɧŰɘ ŬűɞɟɎ Űɞ ɛɞɜŰɏɚɞ HEC-RAS ůŰɘɠ Ůˊɘˊɚɏɞɜ ˊɟɞůɞɛɞɘɩůŮɘɠ 

ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ɏɔɘɜŬɜ ɛŮ Űɘɠ ŭɘŬŰɞɛɏɠ ŭɘŬɛɞɟűɤɛɏɜŮɠ ɧˊɤɠ ŬɡŰɏɠ ˊɟɞɏəɡɣŬɜ Ŭˊɧ 

Űɖ ɢɎɟŬɝɖ Űɤɜ ŭɘŬŰɞɛɩɜ ůŰɞ Ɋ.ɀ.Ⱥ., ɧˊɤɠ űŬɑɜŮŰŬɘ əŬɘ ůŰɞ ɆɢɐɛŬ 3.4.  

 

ɆɢɐɛŬ 3.4 ȹɘŬɛɧɟűɤůɖ ŭɘŬŰɞɛɐɠ ůŰɞ HEC-RAS Cross Section Editor. 
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ȹŮŭɞɛɏɜɞɡ ɧŰɘ ɞɘ ŭɘŬŰɞɛɏɠ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ɛŮ ɓɎůɖ Űɞ Ɋ.ɀ.Ⱥ. əŬɜɞɜɘəɞˊɞɘɖɛɏɜɖɠ ɛɞɟűɐɠ 

əŬɘ ŬɜɎɚɡůɖɠ [5mĬ5m] əŬɘ Űɞ ˊɚɎŰɞɠ Űɞɡɠ ůŮ əɎˊɞɘŮɠ ˊŮɟɘˊŰɩůŮɘɠ ɝŮˊŮɟɜɎ ŰŬ 3000 m, ɖ 

ˊŮɟɘɔɟŬűɐ Űɞɡɠ ɔɑɜŮŰŬɘ Ŭˊɧ ɛŮɔɎɚɞ ˊɚɐɗɞɠ ůɖɛŮɑɤɜ. ɇɞ ˊɟɧɔɟŬɛɛŬ ŮˊɘŰɟɏˊŮɘ Űɖɜ ˊŮɟɘɔɟŬűɐ 

əɎɗŮ ŭɘŬŰɞɛɐɠ ɛŮ ɛɏɔɘůŰɞ Ŭɟɘɗɛɧ 500 ůɖɛŮɑŬ. ȼ ŬˊŬɚɞɘűɐ Űɤɜ Ůˊɘˊɚɏɞɜ ůɖɛŮɑɤɜ ɛˊɞɟŮɑ ɜŬ 

ɔɑɜŮɘ əŬɘ ɛŮ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɖ ŭɘŬŭɘəŬůɑŬ Ŭˊɧ Űɞ ɛɞɜŰɏɚɞ ɗɏŰɞɜŰŬɠ ɧɟɘŬ Ŭɜɞɢɐɠ, ɤɠ ˊɟɞɠ Űɖ 

ɛŮŰŬɝɨ Űɞɡɠ ŬˊɧůŰŬůɖ (ůŰɖɜ ɞɟɘɕɧɜŰɘŬ əŬɘ əŬŰŬəɧɟɡűɖ ŭɘŮɨɗɡɜůɖ) əŬɘ ɤɠ ˊɟɞɠ Űɖ 

ůɡɔɔɟŬɛɛɘəɧŰɖŰŬ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɡɜ ɛŮŰŬɝɨ Űɞɡɠ (ůŰɖɜ əŬŰŬəɧɟɡűɖ ŭɘŮɨɗɡɜůɖ əŬɘ Űɖɜ 

ɛŮŰŬɓɞɚɐ Űɖɠ əɚɑůɖɠ). ȼ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɖ ŭɘŬŭɘəŬůɑŬ ŮˊɘɚɏɢɗɖəŮ əŬɘ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ 

ůɡɔəŮəɟɘɛɏɜɖɠ ŮɟɔŬůɑŬɠ.  

ȷˊŬɟŬɑŰɖŰɞ ůŰɞɘɢŮɑɞ Űɤɜ ɡŭɟŬɡɚɘəɩɜ ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ ɞ ɞɟɘůɛɧɠ Űɤɜ ɞɟɘŬəɩɜ ůɡɜɗɖəɩɜ. 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ɡˊɞɚɞɔɘůɛɞɨ ɡˊŮɟəɟɑůɘɛɖɠ ɟɞɐɠ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞɠ ɞ əŬɗɞɟɘůɛɧɠ ɞɟɘŬəɩɜ 

ůɡɜɗɖəɩɜ ůŰɞ ˊɚɏɞɜ ŬɜɎɜŰɖ Ɏəɟɞ Űɞɡ ŭɘəŰɨɞɡ, ůŰɖɜ ˊŮɟɑˊŰɤůɖ ɡˊɞəɟɑůɘɛɖɠ ɟɞɐɠ ɕɖŰŮɑŰŬɘ ɞ 

əŬɗɞɟɘůɛɧɠ ɞɟɘŬəɩɜ ůɡɜɗɖəɩɜ ůŰɞ ˊɚɏɞɜ əŬŰɎɜŰɖ Ɏəɟɞ Űɞɡ ŭɘəŰɨɞɡ, Ůɜɩ ůŰɖɜ ˊŮɟɑˊŰɤůɖ 

ɛɘəŰɐɠ ɟɞɐɠ ŬˊŬɘŰŮɑŰŬɘ ɞɟɘůɛɧɠ əŬɘ ůŰŬ ŭɨɞ ɎəɟŬ.  

(Ŭ) ɀɧɜɘɛɖ Ʌɞɐ: ũɘŬ ůɡɜɗɐəŮɠ ɛɧɜɘɛɖɠ ɟɞɐɠ, ɞɘ ɞˊɞɑŮɠ əŬɘ ŮˊɘɚɏɢɗɖəŬɜ ůŰɖ ɛŮŰŬˊŰɡɢɘŬəɐ 

ŮɟɔŬůɑŬ Űɞɡ Ƀɘəɞɜɧɛɞɡ (2013), ɞɘ ɞɟɘŬəɏɠ ůɡɜɗɐəŮɠ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ɞɟɘůɗɞɨɜ ŬɜŬűɏɟɞɜŰŬɘ 

Ŭəɞɚɞɨɗɤɠ: 

(i) Űɞ ũɜɤůŰɧ ɄɘŮɕɞɛŮŰɟɘəɧ ūɞɟŰɑɞ (Known Water Surface Elevation) ɔɘŬ əɎɗŮ 

ˊɟɞůɞɛɞɑɤůɖ əŬɘ ɡŭɟŬɡɚɘəɐ ŬɜɎɚɡůɖ ůɡɔəŮəɟɘɛɏɜɞɡ ŮˊŮɘůɞŭɑɞɡ ɓɟɞɢɧˊŰɤůɖɠ.  

(ii) Űɞ Ⱦɟɑůɘɛɞ ȸɎɗɞɠ (Critical Depth): ɀŮ ŬɡŰɐɜ Űɖɜ Ůˊɘɚɞɔɐ ŭŮ ɢɟŮɘɎɕŮŰŬɘ əŬɛɑŬ 

Ůˊɘˊɚɏɞɜ ˊɚɖɟɞűɞɟɑŬ. ɇɞ ˊɟɧɔɟŬɛɛŬ ɡˊɞɚɞɔɑɕŮɘ Ŭˊɧ ɛɧɜɞ Űɞɡ Űɞ əɟɑůɘɛɞ ɓɎɗɞɠ ɔɘŬ 

əɎɗŮ ˊɟɞűɑɚ əŬɘ Űɞ ɢɟɖůɘɛɞˊɞɘŮɑ ůŬɜ ɞɟɘŬəɐ ůɡɜɗɐəɖ.  

(iii) Űɞ Ƀɛɞɘɧɛɞɟűɞ ȸɎɗɞɠ (Normal Depth), Űɞ ɞˊɞɑɞ ɡˊɞɚɞɔɑɕŮŰŬɘ ɔɘŬ əɎɗŮ ɡŭɟŬɡɚɘəɐ 

ŬɜɎɚɡůɖ əŬɘ ˊɟɞůɞɛɞɑɤůɖ, ŮɘůɎɔɞɜŰŬɠ Űɖɜ əɚɑůɖ Űɖɠ ɔɟŬɛɛɐɠ ŮɜɏɟɔŮɘŬɠ. 

ɄɟɞůŮɔɔɘůŰɘəɎ, ŬɜŰɑ Űɖɠ əɚɑůɖɠ Űɖɠ ɔɟŬɛɛɐɠ ŮɜɏɟɔŮɘŬɠ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɖ 

əɚɑůɖ Űɖɠ ŮɚŮɨɗŮɟɖɠ ŮˊɘűɎɜŮɘŬɠ əŬɘ ŮɜŬɚɚŬəŰɘəɎ ɖ əɚɑůɖ Űɞɡ ˊɡɗɛɏɜŬ Űɞɡ 

ɡŭŬŰɞɟŮɨɛŬŰɞɠ.  

(iv) ɖ əŬɛˊɨɚɖ ɆŰɎɗɛɖɠ - ɄŬɟɞɢɐɠ (Rating Curve), Ŭˊɧ Űɖɜ ɞˊɞɑŬ ɡˊɞɚɞɔɑɕŮŰŬɘ Űɞ 

ˊɘŮɕɞɛŮŰɟɘəɧ űɞɟŰɑɞ ɔɘŬ əɎɗŮ ˊŬɟɞɢɐ. 

ȺˊɘɚɏɢɗɖəŬɜ ŰŮɚɘəɎ ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ ɛɘəŰɐɠ ɟɞɐɠ, ɤɠ ɞɟɘŬəɏɠ ůɡɜɗɐəŮɠ, ůŰŬɗŮɟɐ ˊŬɟɞɢɐ 

Ůɘůɧŭɞɡ ůŰŬ ŬɜɎɜŰɖ əŬɘ Űɞ ɞɛɞɘɧɛɞɟűɞ ɓɎɗɞɠ ůŰŬ əŬŰɎɜŰɖ, ɛɏůɤ əŬɗɞɟɘůɛɞɨ Űɖɠ əɚɑůɖ Űɞɡ 
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ˊɡɗɛɏɜŬ Űɞɡ ɡŭŬŰɞɟŮɨɛŬŰɞɠ. Ʉɘɞ ŬɜŬɚɡŰɘəɐ ŬɜŬűɞɟɎ ůŰɘɠ Űɘɛɏɠ Űɖɠ ˊŬɟɞɢɐɠ Ůɘůɧŭɞɡ ɗŬ 

ɔɑɜŮɘ ůŮ ŮˊɧɛŮɜɞ əŮűɎɚŬɘɞ. 

(ɓ) ɀɖ ɀɧɜɘɛɖ Ʌɞɐ: ũɘŬ ůɡɜɗɐəŮɠ ɛɖ ɛɧɜɘɛɖɠ ɟɞɐɠ ɡˊɧ Űɘɠ ɞˊɞɑŮɠ ɏɔɘɜŮ Ůə ɜɏɞɡ 

ˊɟɞůɞɛɞɑɤůɖ, ɡűɑůŰŬɜŰŬɘ ŰŬ ŬəɧɚɞɡɗŬ Ůɑŭɖ ɞɟɘŬəɩɜ ůɡɜɗɖəɩɜ: 

(i) Űɞ ɈŭɟɞɔɟɎűɖɛŬ ɆŰɎɗɛɖɠ (Stage Hydrograph), ŮɑŰŮ ůŬɜ ŬɜɎɜŰɖ ŮɑŰŮ ůŬɜ əŬŰɎɜŰɖ 

ɞɟɘŬəɐ ůɡɜɗɐəɖ,  

(ii) Űɞ ɈŭɟɞɔɟɎűɖɛŬ ɄŬɟɞɢɐɠ (Flow Hydrograph), ŮɑŰŮ ůŰŬ ŬɜɎɜŰɖ ŮɑŰŮ ůŰŬ əŬŰɎɜŰɖ 

(iii) Űɞ ɈŭɟɞɔɟɎűɖɛŬ ɆŰɎɗɛɖɠ ï ɄŬɟɞɢɐɠ (Stage ï Flow Hydrograph), Űɞ ɞˊɞɑɞ ɛˊɞɟŮɑ 

Ůˊɑůɖɠ ɜŬ ɞɟɘůɗŮɑ ŮɑŰŮ ůŰŬ ŬɜɎɜŰɖ ŮɑŰŮ ůŰŬ əŬŰɎɜŰɖ əŬɘ Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ 

ɢɟɐůɘɛɞ ůŮ ˊŮɟɘˊŰɩůŮɘɠ ɧˊɞɡ ɡˊɎɟɢɞɡɜ ŭŮŭɞɛɏɜŬ ůŰɎɗɛɖɠ əŬɘ ŮɑɜŬɘ ŮˊɘɗɡɛɖŰɐ ɛɘŬ 

ˊɟɧɓɚŮɣɖ ˊɚɖɛɛɨɟŬɠ. 

(iv) ɖ əŬɛˊɨɚɖ ɆŰɎɗɛɖɠ ï ɄŬɟɞɢɐɠ (Rating Curve), ɖ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ 

ůŰŬ əŬŰɎɜŰɖ 

(v) Űɞ Ƀɛɞɘɧɛɞɟűɞ ȸɎɗɞɠ (Normal Depth) Ŭˊɧ Űɞ ɞˊɞɑɞ ɡˊɞɚɞɔɑɕŮŰŬɘ ɛɘŬ Űɘɛɐ ůŰɎɗɛɖɠ 

ɔɘŬ əɎɗŮ Űɘɛɐ ˊŬɟɞɢɐɠ ˊɞɡ ɡˊɞɚɞɔɑɕŮŰŬɘ Ŭˊɧ Űɞ ˊɟɧɔɟŬɛɛŬ. ɄɟɞůŮɔɔɘůŰɘəɎ, ŬɜŰɑ Űɖɠ 

əɚɑůɖɠ Űɖɠ ɔɟŬɛɛɐɠ ŮɜɏɟɔŮɘŬɠ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɖ əɚɑůɖ Űɖɠ ŮɚŮɨɗŮɟɖɠ 

ŮˊɘűɎɜŮɘŬɠ əŬɘ ŮɜŬɚɚŬəŰɘəɎ ɖ əɚɑůɖ Űɞɡ ˊɡɗɛɏɜŬ Űɞɡ ɡŭŬŰɞɟŮɨɛŬŰɞɠ. 

ȼ ˊɟɞůɞɛɞɑɤůɖ ɔɘŬ ɛɖ ɛɧɜɘɛŮɠ ůɡɜɗɐəŮɠ ɟɞɐɠ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ Űɧůɞ ɔɘŬ ůŰŬɗŮɟɐ Ůɘůɟɞɐ 

ɧůɞ əŬɘ ɔɘŬ ůɡɔəŮəɟɘɛɏɜŬ ɡŭɟɞɔɟŬűɐɛŬŰŬ. ɆŮ ɧɚŮɠ Űɘɠ ˊɟɞůɞɛɞɘɩůŮɘɠ ɏɔɘɜŮ ɖ ɗŮɩɟɖůɖ 

ɛɘəŰɐɠ ɟɞɐɠ. ȼ ˊŬɟɞɡůɑŬůɖ əŬɘ ŬɜɎɚɡůɖ Űɤɜ  ŬɜŰɑůŰɞɘɢɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɗŬ ɔɑɜŮɘ ůŰɞ 

ŬɜŰɑůŰɞɘɢɞ əŮűɎɚŬɘɞ. 
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3.2.4 Ʉɟɞůɞɛɞɑɤůɖ ůŰɞ ɈŭɟŬɡɚɘəɧ ɀɞɜŰɏɚɞ LISFLOOD-FP 

ȹŮŭɞɛɏɜŬ Ůɘůɧŭɞɡ Űɞɡ ɛɞɜŰɏɚɞɡ ŬˊɞŰŮɚɞɨɜ ŰŬ ɔŮɤɛŮŰɟɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ˊŮɟɘɞɢɐɠ 

ɛŮɚɏŰɖɠ, Űɧůɞ Űɞɡ əŬɜŬɚɘɞɨ ɧůɞ əŬɘ Űɤɜ ˊɚɖɛɛɡɟɘəɩɜ ˊŮŭɑɤɜ, ŰŬ ɡŭɟɞɚɞɔɘəɎ ŭŮŭɞɛɏɜŬ əŬɘ 

ɞɘ ɞɟɘŬəɏɠ ůɡɜɗɐəŮɠ Űɖɠ ɟɞɐɠ.  

ȼ ɔŮɤɛŮŰɟɑŬ Űɤɜ ˊɚɖɛɛɡɟɘəɩɜ ˊŮŭɑɤɜ ŮɘůɎɔŮŰŬɘ ɛɏůɤ Ůɜɧɠ ŬɟɢŮɑɞɡ əŮɘɛɏɜɞɡ, ɛɞɟűɐɠ .ascii, 

Űɞ ɞˊɞɑɞ əŬŰŬɔɟɎűŮɘ Űɖɜ ˊŮɟɘɞɢɐ ɡˊɧ ɛɞɟűɐ əŬɜɎɓɞɡ (ŮˊɏəŰŬůɖ ŬɟɢŮɑɞɡ .dem.ascii). 

ȷɝɘɞˊɞɘŮɑŰŬɘ ˊɚɐɟɤɠ Űɞ ŮˊŮɝŮɟɔŬůɛɏɜɞ ɊɖűɘŬəɧ ɀɞɜŰɏɚɞ ȺŭɎűɞɡɠ, Űɞ ɞˊɞɑɞ ŮɝɎɔŮŰŬɘ ůŰɖ 

ůɡɔəŮəɟɘɛɏɜɖ ɛɞɟűɐ, əɟŬŰɩɜŰŬɠ Űɖ ɢɤɟɘəɐ ŬɜɎɚɡůɖ Űɞɡ Ɋ.ɀ.Ⱥ., ŬˊŮɡɗŮɑŬɠ ɛɏůɤ Űɞɡ 

ɚɞɔɘůɛɘəɞɨ ArcMap. ɆŮ ɏɜŬ ɧɛɞɘɞ ŬɟɢŮɑɞ əŬŰŬɔɟɎűŮŰŬɘ ůŮ ɛɞɟűɐ əŬɜɎɓɞɡ ɑŭɘŬɠ ŬɜɎɚɡůɖɠ 

ɛŮ Űɞ Ɋ.ɀ.Ⱥ. ɖ Űɘɛɐ Űɞɡ ůɡɜŰŮɚŮůŰɐ ŰɟŬɢɨŰɖŰŬɠ Űɞɡ Manning (ŮˊɏəŰŬůɖ ŬɟɢŮɑɞɡ .n.ascii). 

ɆŮ ɧŰɘ ŬűɞɟɎ ŰŬ ɐŭɖ ɡˊɎɟɢɞɜŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Ŭˊɧ Űɞ LISFLOOD-FP ˊɟɏˊŮɘ ɜŬ ɟ́ɏˊŮɘ ɜŬ 

ŬɜŬűŮɟɗŮɑ ɧŰɘ ůŰɖɜ ŰɞˊɞɔɟŬűɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ ɧˊɤɠ ŬɡŰɐ ŮɘůɎɢɗɖəŮ ůŰɞ ɛɞɜŰɏɚɞ, ŭŮɜ 

ɏɢɞɡɜ ůɡɛˊŮɟɘɚɖűɗŮɑ ŰŬ ɡűɘůŰɎɛŮɜŬ ŬɜŬɢɩɛŬŰŬ (Ƀɘəɞɜɧɛɞɡ 2013). 

ȼ ɔŮɤɛŮŰɟɑŬ Űɞɡ əŬɜŬɚɘɞɨ, Űɞ ɞˊɞɑɞ ɧˊɤɠ ŬɜŬűɏɟɗɖəŮ ŬˊɞŰŮɚŮɑ ɛɘŬ ŭɘŬɜɡůɛŬŰɘəɐ ɞɜŰɧŰɖŰŬ, 

ŮɘůɎɔŮŰŬɘ ɛŮ ŭŮŭɞɛɏɜŬ ɔɘŬ Űɞ əɎɗŮ ůɖɛŮɑɞ Űɞɡ ŭɘŬɜɨůɛŬŰɞɠ ŰŬ Ůɝɐɠ: Űɘɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ (x, y), 

Űɞ ˊɚɎŰɞɠ Űɞɡ əŬɜŬɚɘɞɨ ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ɗɏůɖ, Űɞ ůɡɜŰŮɚŮůŰɐ ŰɟŬɢɨŰɖŰŬɠ, Űɞ ɡɣɧɛŮŰɟɞ 

Űɞɡ ˊɡɗɛɏɜŬ. ȳˊɤɠ ɏɢŮɘ ŬɜŬűŮɟɗŮɑ ůŮ ˊɟɞɖɔɞɨɛŮɜɞ əŮűɎɚŬɘɞ, ɖ ɔŮɤɛŮŰɟɑŬ Űɞɡ əŬɜŬɚɘɞɨ ŭŮɜ 

ɡˊŮɘůɏɟɢŮŰŬɘ ɤɠ ŭŮŭɞɛɏɜɞ Ůɘůɧŭɞɡ ůŰɞ ɛɞɜŰɏɚɞ əŬɗɩɠ ɔɑɜŮŰŬɘ ɖ ŬˊɚɞˊɞɘɖŰɘəɐ ɗŮɩɟɖůɖ 

ɞɟɗɞɔɤɜɘəɐɠ ŭɘŬŰɞɛɐɠ. ɆŰɖ ůɡɜɏɢŮɘŬ, ůŰɞ ˊɟɩŰɞ ůɖɛŮɑɞ Űɞɡ ŭɘŬɜɨůɛŬŰɞɠ əŬŰŬɔɟɎűɞɜŰŬɘ ɞɘ 

ɞɟɘŬəɏɠ ůɡɜɗɐəŮɠ ɟɞɐɠ Űɞɡ əŬɜŬɚɘɞɨ (ŮˊɏəŰŬůɖ ŬɟɢŮɑɞɡ .river). ɇŬ ˊɚɎŰɖ Űɞɡ əŬɜŬɚɘɞɨ 

ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɖɜ əŬŰŬɔɟŬűɐ ˊɞɡ ɏɔɘɜŮ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɘɠ ɞɟɗɞŮɘəɧɜŮɠ Űɖɠ 

ȾŰɖɛŬŰɞɚɧɔɘɞ ȷȺ, ɧˊɤɠ ɏɢŮɘ ŬɜŬűŮɟɗŮɑ ůŮ ˊɟɞɖɔɞɨɛŮɜɞ ɡˊɞəŮűɎɚŬɘɞ.  

ɇɞ ɓɎɗɞɠ Űɞɡ əŬɜŬɚɘɞɨ ˊɟɞɏəɡɣŮ Ŭˊɧ Űɞ Ɋ.ɀ.Ⱥ. əŬŰɧˊɘɜ Ůˊɘˊɚɏɞɜ ŮˊŮɝŮɟɔŬůɑŬɠ Ŭˊɧ Űɖɜ 

Ŭɟɢɘəɐ ŮˊŮɝŮɟɔŬůɑŬ Űɞɡ Ɋ.ɀ.Ⱥ. ȷɡŰɧ ŬˊŬɘŰɐɗɖəŮ ɔɘŬŰɑ Űɞ ɛɞɜŰɏɚɞ ůŰɖɜ ˊɟɞɠ ŰŬ əŬŰɎɜŰɖ 

ɟɞɐ Űɞɡ ˊɞŰŬɛɞɨ ŭɏɢŮŰŬɘ ɛɧɜɞ ŬɟɜɖŰɘəɏɠ əɚɑůŮɘɠ, əɎŰɘ ˊɞɡ ŭŮɜ ɘəŬɜɞˊɞɘɞɨůŮ ˊɚɐɟɤɠ ɞɨŰŮ Űɞ 

ŮˊŮɝŮɟɔŬůɛɏɜɞ Ɋ.ɀ.Ⱥ. ɇŬ Ůˊɘˊɚɏɞɜ ɡɣɞɛŮŰɟɘəɎ ŭŮŭɞɛɏɜŬ ŮɑɜŬɘ Űɞ ɡɣɧɛŮŰɟɞ Űɞɡ ˊɡɗɛɏɜŬ 

Űɞɡ ˊɞŰŬɛɞɨ ůŰɖ ɗɏůɖ ȷɚɐ ȺűɏɜŰɖ (ŬɜɎɜŰɖ ɗɏůɖ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ) əŬɘ ůŰɖ ɗɏůɖ ȷɛɡɔŭŬɚɘɎ 

(əŬŰɎɜŰɖ ɗɏůɖ) ŰŬ ɞˊɞɑŬ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ ŰŬ ůŰɞɘɢŮɑŬ Űɤɜ ůŰŬɗɛɖɛɏŰɟɤɜ ůŰɘɠ ůɡɔəŮəɟɘɛɏɜŮɠ 

ɗɏůŮɘɠ. ɀŮ ɓɎůɖ ŬɡŰɎ ŰŬ ŭŮŭɞɛɏɜŬ ŭɘɞɟɗɩɗɖəŬɜ ɡɣɞɛŮŰɟɘəɎ ŰŬ ŮɜŭɘɎɛŮůŬ ůɖɛŮɑŬ, ɧˊɞɡ 

ɐŰŬɜ ŬˊŬɟŬɑŰɖŰɞ, ɩůŰŮ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ˊŬɜŰɞɨ ŬɟɜɖŰɘəɐ əɚɑůɖ. 

ɋɠ ɞɟɘŬəɏɠ ůɡɜɗɐəŮɠ ɟɞɐɠ ůŰŬ ˊɚɖɛɛɡɟɘəɎ ˊŮŭɑŬ ɛˊɞɟɞɨɜ ɜŬ ɞɟɘůɗɞɨɜ:  

(Ŭ) ȾɚŮɘůŰɧ ȳɟɘɞ (Zero-Flux), ɖ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑ əŬɘ Űɖɜ ˊɟɞŮˊɘɚŮɔɛɏɜɖ ůɡɜɗɐəɖ 
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(ɓ) ȷɜɞɘɢŰɧ ȳɟɘɞ (Uniform Flow)  

(ɔ) ɖ ɆŰŬɗŮɟɐ ȺɚŮɨɗŮɟɖ ȺˊɘűɎɜŮɘŬ Űɞɡ ɜŮɟɞɨ (Fixed Free Surface Elevation)  

(ŭ) ɖ ɉɟɞɜɘəɎ ɀŮŰŬɓŬɚɚɧɛŮɜɖ ȺɚŮɨɗŮɟɖ ȺˊɘűɎɜŮɘŬ Űɞɡ ɜŮɟɞɨ (Time Varying free surface 

Elevation) 

(Ů) ɖ ɆŰŬɗŮɟɐ ɄŬɟɞɢɐ ɔɘŬ ůɡɜɗɐəŮɠ ůŰŬɗŮɟɐɠ  Ůɘůɟɞɐɠ (Fixed flow)  

(ůŰ) ɖ ɉɟɞɜɘəɎ ɀŮŰŬɓŬɚɚɧɛŮɜɖ ɟɞɐ (Time varying flow)  

Ƀ ŮˊɘɚŮɔɛɏɜɞɠ Űɨˊɞɠ Űɤɜ ɞɟɘŬəɩɜ ůɡɜɗɖəɩɜ, Űɞ Ŭɜ ŭɖɚŬŭɐ ˊɟɧəŮɘŰŬɘ ɔɘŬ ŬɜɞɘɢŰɧ ɐ əɚŮɘůŰɧ 

ɧɟɘɞ əŬɗɞɟɑɕŮŰŬɘ Ŭˊɧ ɏɜŬ ŬɟɢŮɑɞ Űɖɠ ɛɞɟűɐɠ .bci, Ůɜɩ Űɞ ŬɟɢŮɑɞ ˊɞɡ ˊŮɟɘɔɟɎűŮɘ Űɖɜ ɞɟɘŬəɐ 

ůɡɜɗɐəɖ ŮɑɜŬɘ Űɖɠ ɛɞɟűɐɠ .bdy. ȺˊɘɚɏɢɗɖəŬɜ ŰŬ ŬɜŬŰɞɚɘəɎ əŬɘ ŭɡŰɘəɎ ɧɟɘŬ Űɞɡ ˊɚɖɛɛɡɟɘəɞɨ 

Ů́ŭɑɞɡ ɤɠ ŬɜɞɘɢŰɎ Ůɜɩ Űɞ ɓɧɟŮɘɞ əŬɘ ɜɧŰɘɞ ŮˊɘɚɏɢɗɖəŬɜ ɜŬ ŮɑɜŬɘ əɚŮɘůŰɎ. ɆŮ ɧŰɘ ŬűɞɟɎ Űɘɠ 

ɞɟɘŬəɏɠ ůɡɜɗɐəŮɠ Űɞɡ ˊɞŰŬɛɞɨ, ɧˊɤɠ ŬɜŬűɏɟɗɖəŮ əŬɘ ůŮ ˊɟɞɖɔɞɨɛŮɜɞ əŮűɎɚŬɘɞ ŮˊɘɚɏɢɗɖəŮ 

ŬɟɢɘəɎ ůŰŬɗŮɟɐ ˊŬɟɞɢɐ Ůɘůɧŭɞɡ. ɆŰɖ ůɡɜɏɢŮɘŬ, ůŰɞ ˊɚŬɑůɘɞ Űɖɠ ůɨɔəɟɘůɖɠ əŬɘ Űɖɠ 

ŭɘŮɟŮɨɜɖůɖɠ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ Ůˊɘˊɚɏɞɜ ˊɟɞůɞɛɞɑɤůɖ ɛŮ ɢɟɞɜɘəɎ ɛŮŰŬɓŬɚɚɧɛŮɜɖ Ůɘůɟɞɐ.  

ɇɞ ůɨɜɞɚɞ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɞɟɔŬɜɩɜɞɜŰŬɘ ůŮ ɏɜŬ ŬɟɢŮɑɞ (ɛŮ ŮˊɏəŰŬůɖ .par) Űɞ ɞˊɞɑɞ ŬˊɞŰŮɚŮɑ 

Űɞ ŬɟɢŮɑɞ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ŮɘůɎɔŮŰŬɘ ůŰɞ ɛɞɜŰɏɚɞ ɔɘŬ Űɖɜ ɡŭɟŬɡɚɘəɐ ˊɟɞůɞɛɞɑɤůɖ. ɆŰɞ 

Ŭəɧɚɞɡɗɞ ɆɢɐɛŬ 3.5 űŬɑɜŮŰŬɘ Űɞ ůɨɜɞɚɞ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ŮɘůɎɢɗɖəŬɜ ůŰɞ ɡŭɟŬɡɚɘəɧ 

ɛɞɜŰɏɚɞ LISFLOOD-FP. 

 

ɆɢɐɛŬ 3.5 ȹŮŭɞɛɏɜŬ Ůɘůɧŭɞɡ ɡŭɟŬɡɚɘəɞɨ ɛɞɜŰɏɚɞɡ LISFLOOD-FP. 
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3.2.5 Ʉɟɞůɞɛɞɑɤůɖ ůŰɞ ɈŭɟŬɡɚɘəɧ ɀɞɜŰɏɚɞ MIKE FLOOD 

ȳˊɤɠ ɏɢŮɘ ŬɜŬɚɡɗŮɑ, ɔɘŬ Űɖɜ ˊɟɞůɞɛɞɑɤůɖ ůŰɞ MIKE FLOOD ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ůɨɕŮɡɝɖ 

Űɤɜ Ůˊɘɛɏɟɞɡɠ ɛɞɜŰɏɚɤɜ MIKE 11 əŬɘ MIKE 21. ɆɡɔəŮəɟɘɛɏɜŬ, ɖ ɟɞɐ Űɞɡ ˊɞŰŬɛɞɨ 

ˊɟɞůɞɛɞɘɩɜŮŰŬɘ ůŰɞ MIKE 11 Ůɜɩ ɖ ɟɞɐ Űɞɡ ˊɚɖɛɛɡɟɘəɞɨ ˊŮŭɑɞɡ ˊɟɞůɞɛɞɘɩɜŮŰŬɘ ůŰɞ 

MIKE 21. ȸŬůɘəɐ ˊɟɞɦˊɧɗŮůɖ ɔɘŬ Űɖɜ ɞɟɗɐ ŮɜůɤɛɎŰɤůɖ Űɤɜ ŭɨɞ Ůˊɘɛɏɟɞɡɠ 

ˊɟɞůɞɛɞɘɩůŮɤɜ ŮɑɜŬɘ əɎɗŮ ɛɑŬ ɜŬ ŮɑɜŬɘ ɞɟɗɐ əŬɘ ŮɡůŰŬɗɐɠ ɛŮɛɞɜɤɛɏɜŬ, ɜŬ ɛɖɜ 

ŮɛűŬɜɑɕɞɜŰŬɘ ŭɖɚŬŭɐ ůűɎɚɛŬŰŬ əŬɘ ŬůŰɎɗŮɘŮɠ ůŮ əŬɗŮɛɑŬ Ŭˊɧ ŬɡŰɏɠ. ɆŰŬ ŮˊɧɛŮɜŬ ŮŭɎűɘŬ 

ˊŮɟɘɔɟɎűɞɜŰŬɘ ɞɘ Ůˊɘɛɏɟɞɡɠ ɡŭɟŬɡɚɘəɏɠ ˊɟɞůɞɛɞɘɩůŮɘɠ əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ɖ ŮɜůɤɛɎŰɤůɐ 

Űɞɡɠ ůŮ ɏɜŬ ŮɜɘŬɑɞ ɡŭɟŬɡɚɘəɧ ɛɞɜŰɏɚɞ.  

(Ŭ) Ʉɟɞůɞɛɞɑɤůɖ Ʌɞɐɠ ɄɞŰŬɛɞɨ ůŰɞ MIKE 11 

ȼ ŭɘɎɟɗɟɤůɖ Űɞɡ ɛɞɜŰɏɚɞɡ MIKE 11 ůɡɜɞɣɑɕŮŰŬɘ ůŰɞ Ůɝɐɠ: ɧɚŮɠ ɞɘ Ůˊɘɛɏɟɞɡɠ ůɡɜɘůŰɩůŮɠ 

ɧˊɤɠ ŮɑɜŬɘ ŰŬ ůɖɛŮɑŬ Űɞɡ ˊɞŰŬɛɞɨ, ɞɘ ŭɘŬŰɞɛɏɠ Űɞɡ, ɞɘ ɡŭɟɞŭɡɜŬɛɘəɏɠ ˊŬɟɎɛŮŰɟɞɘ, ɞɘ ɞɟɘŬəɏɠ 

ůɡɜɗɐəŮɠ əŬɘ ɞˊɞɘŮůŭɐˊɞŰŮ ɎɚɚŮɠ ˊŬɟɎɛŮŰɟɞɘ, ŮɜůɤɛŬŰɩɜɞɜŰŬɘ ůŮ ɏɜŬɜ əɞɘɜɧ ŮˊŮɝŮɟɔŬůŰɐ 

ˊɟɞůɞɛɞɑɤůɖɠ ůŰɞɜ ɞˊɞɑɞ ɞɟɑɕɞɜŰŬɘ Ůˊɘˊɚɏɞɜ əɎˊɞɘŮɠ ɛŮŰŬɓɚɖŰɏɠ Űɖɠ ˊɟɞůɞɛɞɑɤůɖɠ. 

ȷɟɢɘəɎ, ůŰɞ ȺɟɔŬɚŮɑɞ ȺˊŮɝŮɟɔŬůɑŬɠ ɈŭɟɞɔɟŬűɘəɞɨ ȹɘəŰɨɞɡ (River Network Editor) ŭɑɜŮŰŬɘ 

ɖ ŭɡɜŬŰɧŰɖŰŬ ůŰɞ ɢɟɐůŰɖ ɜŬ ŮɘůɎɔŮɘ Űɞ ůɨɜɞɚɞ Űɤɜ ůɖɛŮɑɤɜ Űɞɡ ˊɞŰŬɛɞɨ ɧˊɤɠ ŬɡŰɎ 

ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɖɜ Ŭɟɢɘəɐ ŮˊŮɝŮɟɔŬůɑŬ. Ʉɘɞ ŬɜŬɚɡŰɘəɎ, ŮɘůɎɔɞɜŰŬɘ ŰŬ ůɖɛŮɑŬ Űɞɡ ˊɞŰŬɛɞɨ 

ˊɞɚɨ ŮɨəɞɚŬ ɛɏůɤ .ascii ŬɟɢŮɑɞɡ, ŮɑŰŮ ɛɏůɤ .shp. ɆŰɖ ůɡɔəŮəɟɘɛɏɜɖ ŮɟɔŬůɑŬ ɞ ɡˊɧ ɛŮɚɏŰɖ 

əɚɎŭɞɠ Űɞɡ ˊɞŰŬɛɞɨ ŭɘŬɛɞɟűɩɗɖəŮ ŬˊŮɡɗŮɑŬɠ Ŭˊɧ Űɞ shapefile Űɖɠ Ŭɟɢɘəɐɠ ŮˊŮɝŮɟɔŬůɑŬɠ. Ƀ 

ɢɟɐůŰɖɠ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɛɏůɤ Űɖɠ ˊɟɞɓɞɚɐɠ ůŮ ɛɞɟűɐ ˊɑɜŬəŬ ŮɑŰŮ ɛɏůɤ ɔɟŬűɘəɐɠ 

ˊɟɞɓɞɚɐɠ ɜŬ ɛɞɟűɞˊɞɘɐůŮɘ əŬɘ ɜŬ ŮɛˊɚɞɡŰɑůŮɘ ŰŬ ŭŮŭɞɛɏɜŬ ɔɘŬ əɎɗŮ ůɖɛŮɑɞ Űɞɡ ˊɞŰŬɛɞɨ 

ŬɜɎɚɞɔŬ ɛŮ ŰŬ ŭɘŬɗɏůɘɛŬ ůŰɞɘɢŮɑŬ, ɛɏůɤ ˊɚɖɗɩɟŬɠ ŮɟɔŬɚŮɑɤɜ. ɆŮ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɚɨˊɚɞəɤɜ 

ɡŭɟɞɔɟŬűɘəɩɜ ŭɘəŰɨɤɜ, ɞɟɑɕŮŰŬɘ əɎɗŮ əɚɎŭɞɠ ɝŮɢɤɟɘůŰɎ əŬɘ ŮɑɜŬɘ ŮűɘəŰɐ ɖ ŮˊŮɝŮɟɔŬůɑŬ 

əŬɗŮɜɧɠ ɛŮɛɞɜɤɛɏɜŬ. ɆŰŬ ŬəɧɚɞɡɗŬ ɆɢɐɛŬŰŬ 3.6 əŬɘ 3.7 űŬɑɜɞɜŰŬɘ Űɧůɞ ɖ ɔɟŬűɘəɐ ɧůɞ əŬɘ 

ɖ ˊɘɜŬəɞŮɘŭɐɠ ˊɟɞɓɞɚɐ Űɞɡ əɚɎŭɞɡ.  
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ɆɢɐɛŬ 3.6 ũɟŬűɘəɐ ŬˊŮɘəɧɜɘůɖ Űɞɡ ˊɞŰŬɛɞɨ ůŰɞ MIKE 11 River Network Editor. 

 

 

ɆɢɐɛŬ 3.7 ɄɘɜŬəɞŮɘŭɐɠ ɛɞɟűɐ Űɞɡ ˊɞŰŬɛɞɨ ůŰɞ MIKE 11 River Network Editor. 

ɆŰɖ ůɡɜɏɢŮɘŬ ŭɘŬɛɞɟűɩɜɞɜŰŬɘ ɞɘ əɨɟɘŮɠ ŭɘŬŰɞɛɏɠ ůŰɞ ȺɟɔŬɚŮɑɞ Ⱥ́ ŮɝŮɟɔŬůɑŬɠ ȹɘŬŰɞɛɩɜ 

(Cross Section Editor). ȷɜŬɚɡŰɘəɧŰŮɟŬ, ɔɘŬ əɎɗŮ ŭɘŬŰɞɛɐ ůŰɖɜ ȾŬɟŰɏɚŬ ɄɟɤŰɞɔŮɜɩɜ 

ȹŮŭɞɛɏɜɤɜ (Raw Data View) ŬˊŬɘŰɞɨɜŰŬɘ ɜŬ ɞɟɘůŰɞɨɜ ŰŬ Ůɝɐɠ: ɞ əɚɎŭɞɠ ůŰɞɜ ɞˊɞɑɞ ŬɜɐəŮɘ, 

ɖ ɢɘɚɘɞɛŮŰɟɘəɐ ɗɏůɖ, ɞ Űɨˊɞɠ Űɖɠ (ŬɜɞɘəŰɐ, əɚŮɘůŰɐ, ə.ɚ.ˊ.), ɞ Űɨˊɞɠ Űɖɠ əŬŰŬɜɞɛɐɠ Űɖɠ 

ŰɟŬɢɨŰɖŰŬɠ əŬɘ Űɏɚɞɠ ŰŬ ůɖɛŮɑŬ Űɖɠ ɛŮ ůɡɜŰŮŰŬɔɛɏɜŮɠ. ɇŬ ůɖɛŮɑŬ ɛɘŬɠ ŭɘŬŰɞɛɐɠ ɞɟɑɕɞɜŰŬɘ ɛŮ 
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ůɡɜŰŮŰŬɔɛɏɜŮɠ Űɖɜ ŬˊɧůŰŬůɖ Ŭˊɧ Űɞ ˊɟɩŰɞ ŬɟɘůŰŮɟɎ ůɖɛŮɑɞ ůŰɖɜ ˊɟɞɠ Űɖɜ əŬŰɎɜŰɖ 

əŬŰŮɨɗɡɜůɖ (x) əŬɘ Űɞ ŬˊɧɚɡŰɞ ɡɣɧɛŮŰɟɞ əɎɗŮ ůɖɛŮɑɞɡ (z), ɧˊɤɠ ŬɡŰɎ ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɖ 

ɢɎɟŬɝɖ Űɤɜ ŭɘŬŰɞɛɩɜ əŬŰɎ Űɖɜ Ŭɟɢɘəɐ ŮˊŮɝŮɟɔŬůɑŬ. ɆŮ ɧŰɘ ŬűɞɟɎ Űɖɜ əŬŰŬɜɞɛɐ Űɖɠ 

ŰɟŬɢɨŰɖŰŬɠ ɡˊɎɟɢɞɡɜ ŰɟŮɘɠ ůɡɜɞɚɘəɎ Ůˊɘɚɞɔɏɠ ˊɞɡ ˊŬɟɏɢɞɜŰŬɘ ůŰɞ ɢɟɐůŰɖ: ɞɛɞɘɧɛɞɟűɖ 

ŰɟŬɢɨŰɖŰŬ, ŰɟŬɢɨŰɖŰŬ əŬŰŬɜŮɛɖɛɏɜɖ ůŮ ɕɩɜŮɠ əŬɘ əŬŰŬɜŮɛɖɛɏɜɖ ŰɟŬɢɨŰɖŰŬ. ɀŮ Űɖɜ ŰɟɑŰɖ 

Ůˊɘɚɞɔɐ Űɖɠ əŬŰŬɜŮɛɖɛɏɜɖɠ ŰɟŬɢɨŰɖŰŬɠ ɞ ɢɟɐůŰɖɠ ˊɟɏˊŮɘ ɜŬ ɞɟɑůŮɘ ůŮ əɎɗŮ ůɖɛŮɑɞ Űɖɠ 

ŮəɎůŰɞŰŮ ŭɘŬŰɞɛɐɠ ŮəŰɧɠ Ŭˊɧ Űɘɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ Űɞɡ əŬɘ Űɞ ůɡɜŰŮɚŮůŰɐɠ ŰɟŬɢɨŰɖŰŬɠ. Ƀ Űɨˊɞɠ 

Űɞɡ ůɡɜŰŮɚŮůŰɐ ŰɟŬɢɨŰɖŰŬɠ ˊɞɡ ŭɑɜŮŰŬɘ ŭɘŬűɞɟɞˊɞɘŮɑŰŬɘ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ŮˊɘɗɡɛɖŰɐ 

űɧɟɛɞɡɚŬ ˊɞɡ ˊɟɧəŮɘŰŬɘ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ əŬɘ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ŮɑŰŮ ɞ ůɡɜŰŮɚŮůŰɐɠ 

ŰɟŬɢɨŰɖŰŬɠ Manning, ŮɑŰŮ ´ , ŮɑŰŮ ɞ ůɡɜŰŮɚŮůŰɐɠ Chezy, ŮɑŰŮ ɞ ůɡɜŰŮɚŮůŰɐɠ 

Darcy-Weisbach. ȺˊɘɚɏɢɗɖəŮ ɞ ůɡɜŰŮɚŮůŰɐɠ ŰɟŬɢɨŰɖŰŬɠ Űɞɡ Manning əŬɘ Űɞɡ ŭɧɗɖəŬɜ Űɘɛɏɠ 

ɧˊɤɠ ŬɡŰɏɠ ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɖɜ ŬˊɞŰɨˊɤůɖ Űɤɜ ˊɞɚɡɔɩɜɤɜ ɢɟɐůŮɤɜ ɔɖɠ. ȹɘŬŰɞɛɏɠ ɛˊɞɟɞɨɜ 

Ůˊɑůɖɠ ɜŬ ŮɘůŬɢɗɞɨɜ ůŰɞ ˊɟɧɔɟŬɛɛŬ əŬɘ Ŭˊɧ ŬɟɢŮɑɞ əŮɘɛɏɜɞɡ (.txt) Ŭɜ ŬɡŰɧ ɏɢŮɘ Űɖɜ 

əŬŰɎɚɚɖɚɖ ɛɞɟűɐ.  

ɃɟɑůɗɖəŬɜ ŬɟɢɘəɎ ɞɘ 38 əɨɟɘŮɠ ŭɘŬŰɞɛɏɠ əŬɘ ɔɘŬ ɚɧɔɞɡɠ ŮɡůŰɎɗŮɘŬɠ əŬɘ ŬəɟɑɓŮɘŬɠ Űɖɠ ɚɨůɖɠ 

ŭɘŬɛɞɟűɩɗɖəŬɜ Ůˊɘˊɚɏɞɜ ŭɘŬŰɞɛɏɠ Ŭˊɧ ˊŬɟŮɛɓɞɚɐ ŬɡŰɧɛŬŰŬ Ŭˊɧ Űɞ ˊɟɧɔɟŬɛɛŬ ŬɜɎ 10 m 

ɛŮŰŬɝɨ Űɤɜ əɨɟɘɤɜ. ɆŰɞ ůɖɛŮɑɞ ŬɡŰɧ ˊɟɏˊŮɘ ɜŬ ŬɜŬűŮɟɗŮɑ ɧŰɘ ɞɘ ŮɜŭɘɎɛŮůŮɠ ŭɘŬŰɞɛɏɠ ŮɑɜŬɘ 

ŬˊŬɟŬɑŰɖŰŮɠ ɛɧɜɞ ɔɘŬ Űɖ ɛŮɛɞɜɤɛɏɜɖ ˊɟɞůɞɛɞɑɤůɖ ůŰɞ MIKE 11. ȳˊɤɠ ɗŬ ˊŮɟɘɔɟŬűŮɑ əŬɘ 

ŬɜŬɚɡŰɘəɧŰŮɟŬ ˊŬɟŬəɎŰɤ, əŬŰɎ Űɖ ůɨɕŮɡɝɖ Űɤɜ Ůˊɘɛɏɟɞɡɠ ɛɞɜŰɏɚɤɜ ɞɘ ŮɜŭɘɎɛŮůŮɠ ŬɡŰɏɠ 

ŭɘŬŰɞɛɏɠ ɗŬ ŬűŬɘɟŮɗɞɨɜ. ȼ ŬűŬɑɟŮůɖ ŬɡŰɐ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ůɖɛŬɜŰɘəɐ ůŮ ɧŰɘ ŬűɞɟɎ Űɖɜ 

ŮɡəɞɚɧŰŮɟɖ ŭɘŬɢŮɑɟɘůɖ Űɞɡ ŬɟɢŮɑɞɡ. 

ɈűɑůŰŬŰŬɘ əŬɘ ůŰɞɜ Cross Section Editor ɖ ˊɟɞɓɞɚɐ ůŮ ɛɞɟűɐ ˊɑɜŬəŬ Űɤɜ ůŰɞɘɢŮɑɤɜ Űɖɠ 

ŭɘŬŰɞɛɐɠ (Processed Data View), ůŰɖɜ ɞˊɞɑŬ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ŮˊŮɝŮɟɔŬůɛɏɜŬ ŭŮŭɞɛɏɜŬ əŬɘ 

ɡˊɞɚɞɔɘůɛɏɜŬ ɛŮɔɏɗɖ ɔɘŬ Űɖɜ ŮəɎůŰɞŰŮ ŭɘŬŰɞɛɐ. ɇɏŰɞɘŬ ɛŮɔɏɗɖ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ Űɞ ŮɛɓŬŭɧ 

Űɖɠ ŭɘŬŰɞɛɐɠ ɐ ɖ ɡŭɟŬɡɚɘəɐ ŬəŰɑɜŬ ŬɜɎɚɞɔŬ ɛŮ Űɖ ůŰɎɗɛɖ Űɞɡ ɜŮɟɞɨ, ɖ ɛɏɔɘůŰɖ ůŰɎɗɛɖ, ɖ 

ˊŬɟɞɢŮŰŮɡŰɘəɧŰɖŰŬ, ə.ɚ.ˊ.. ɇŬ ŮˊŮɝŮɟɔŬůɛɏɜŬ ŭŮŭɞɛɏɜŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŬˊŮɡɗŮɑŬɠ Ŭˊɧ Űɞ 

ɛɞɜŰɏɚɞ ɔɘŬ Űɞɡɠ ɡˊɞɚɞɔɘůɛɞɨɠ əŬɘ ɖ ŮˊŮɝŮɟɔŬůɑŬ ɐ Űɟɞˊɞˊɞɑɖůɐ Űɞɡɠ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ 

ůɖɛŬɜŰɘəɐ ůŮ ɗɏɛŬŰŬ ˊɞɡ Ŭűɞɟɞɨɜ ˊɟɞɓɚɐɛŬŰŬ əŬŰɎ Űɖɜ ˊɟɞůɞɛɞɑɤůɖ, ůŮ ɛŮɛɞɜɤɛɏɜŬ 

ɢɟɞɜɘəɎ ɓɐɛŬŰŬ ɐ ůŮ ɛŮɛɞɜɤɛɏɜŬ ůɖɛŮɑŬ ɔɘŬ ůɡɔəŮəɟɘɛɏɜɖ ůŰɎɗɛɖ ɜŮɟɞɨ ə.ɚ.ˊ.. ɆŰŬ 

ˊŬɟŬəɎŰɤ ɆɢɐɛŬŰŬ 3.8 əŬɘ 3.9 űŬɑɜɞɜŰŬɘ Űɧůɞ ɖ əŬɟŰɏɚŬ Űɤɜ ɄɟɤŰɞɔŮɜɩɜ ȹŮŭɞɛɏɜɤɜ ɧůɞ 

əŬɘ ɖ əŬɟŰɏɚŬ Űɤɜ ȺˊŮɝŮɟɔŬůɛɏɜɤɜ ȹŮŭɞɛɏɜɤɜ. 
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ɆɢɐɛŬ 3.8 ȾŬɟŰɏɚŬ ɄɟɤŰɞɔŮɜɩɜ ŭŮŭɞɛɏɜɤɜ ůŰɞ MIKE 11 Cross Section Editor. 

 

 

ɆɢɐɛŬ 3.9 ȾŬɟŰɏɚŬ ȺˊŮɝŮɟɔŬůɛɏɜɤɜ ŭŮŭɞɛɏɜɤɜ ůŰɞ MIKE 11 Cross Section Editor. 

ȼ ŭɘŬɛɧɟűɤůɖ əŬɘ ɞ ɞɟɘůɛɧɠ Űɤɜ ɞɟɘŬəɩɜ ůɡɜɗɖəɩɜ Űɞɡ əɚɎŭɞɡ ɔɑɜɞɜŰŬɘ ůŰɞ ŬɜŰɑůŰɞɘɢɞ 

ŮɟɔŬɚŮɑɞ ŮˊŮɝŮɟɔŬůɑŬɠ (Boundary Editor). ũɘŬ əɎɗŮ ɏɜŬ ɧɟɘɞ ŬˊŬɘŰɞɨɜŰŬɘ ɖ ˊŮɟɘɔɟŬűɐ Űɞɡ, ɞ 

Űɨˊɞɠ Űɞɡ əŬɘ ɖ Űɘɛɐ ɐ Űɞ ŬɟɢŮɑɞ ɛŮ Űɘɠ Űɘɛɏɠ Űɖɠ ɞɟɘŬəɐɠ ůɡɜɗɐəɖɠ ˊɞɡ ɞɟɑůŰɖəŮ əŬɗɩɠ 

Ůˊɑůɖɠ əŬɘ ɖ ɢɘɚɘɞɛŮŰɟɘəɐ Űɞɡ ɗɏůɖ əŬŰɎ ɛɐəɞɠ Űɞɡ əɚɎŭɞɡ.  



56 

 

ɆŮ ɧŰɘ ŬűɞɟɎ Űɖɜ ˊŮɟɘɔɟŬűɐ Űɞɡ ɞɟɑɞɡ ŬɡŰɧ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ŬɜɞɘəŰɧ, ůɖɛŮɘŬəɐ ˊɖɔɐ, 

əŬŰŬɜŮɛɖɛɏɜɖ ˊɖɔɐ, əŬɗɞɚɘəɧ ɧɟɘɞ, ɡŭɟŬɡɚɘəɐɠ əŬŰŬůəŮɡɐɠ ɐ əɚŮɘůŰɧ. ȷəɞɚɞɨɗɤɠ űŬɑɜŮŰŬɘ 

ɛɘŬ ůɨɜŰɞɛɖ ˊŮɟɘɔɟŬűɐ Űɤɜ ŭɘŬűɧɟɤɜ Ůɘŭɩɜ Űɤɜ ɞɟɑɤɜ əŬɘ Űɤɜ Űɨˊɤɜ Űɤɜ ɞɟɘŬəɩɜ 

ůɡɜɗɖəɩɜ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ŮˊɘɚŮɢɗɞɨɜ ɔɘŬ əɎɗŮ Űɨˊɞ ɞɟɑɞɡ. 

¶ ȷɜɞɘəŰɧ (Open): ȺűŬɟɛɧɕŮŰŬɘ ůŮ ŮɚŮɨɗŮɟŬ ŬɜɎɜŰɖ əŬɘ əŬŰɎɜŰɖ ɎəɟŬ Űɤɜ ŰɛɖɛɎŰɤɜ 

Űɤɜ ˊɞŰŬɛɩɜ ŰŬ ɞˊɞɑŬ ɛɞɜŰŮɚɞˊɞɘɞɨɜŰŬɘ. ũɘŬ ɡŭɟɞŭɡɜŬɛɘəɐ ˊɟɞůɞɛɞɑɤůɖ, Ůɘůɟɞɐ 

(Inflow), ůŰɎɗɛɖ ɜŮɟɞɨ (Water Level) ɐ əŬɛˊɨɚɖ Q-h ɛˊɞɟɞɨɜ ɜŬ ŮˊɘɚŮɢɗɞɨɜ ůŬɜ 

ɞɟɘŬəɏɠ ůɡɜɗɐəŮɠ. 

¶ ɆɖɛŮɘŬəɐ ˊɖɔɐ (Point Source): ɆɖɛŮɘŬəɏɠ Ůɘůɟɞɏɠ ůŰɞ ˊɞŰɎɛɘ ŮɑŰŮ ůŰŬɗŮɟɏɠ ŮɑŰŮ 

ɛŮŰŬɓɚɖŰɏɠ ɛŮ Űɞ ɢɟɧɜɞ. ũɘŬ ɡŭɟɞŭɡɜŬɛɘəɐ ˊɟɞůɞɛɞɑɤůɖ ŬˊŬɘŰŮɑŰŬɘ ɞɟɘŬəɐ ůɡɜɗɐəɖ 

Űɨˊɞɡ Ůɘůɟɞɐɠ (Inflow). 

¶ ȾŬŰŬɜŮɛɖɛɏɜɖ Ʉɖɔɐ (Distributed Source): Ɇɡɜɐɗɤɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ 

ˊŮɟɘɔɟŬűɐ ˊɚŮɡɟɘəɩɜ Ůɘůɟɞɩɜ ɐ Ůəɟɞɩɜ ůŰɖɜ ˊŮɟɘɞɢɐ ˊɞɡ ɛɞɜŰŮɚɞˊɞɘŮɑŰŬɘ, ɞɘ 

ɞˊɞɑŮɠ ůɡɜɐɗɤɠ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ ɛŮŰŮɤɟɞɚɞɔɘəɎ əŬŰŬəɟɖɛɜɑůɛŬŰŬ. Ⱥɘůɟɞɐ (Inflow), 

ŮɝɎŰɛɘůɖ (Evaporation), ɓɟɞɢɧˊŰɤůɖ (Rainfall), ůɡɜŰŮɚŮůŰɐɠ Űɟɘɓɐɠ (Resistance 

Factor) ɐ ŭɨɜŬɛɖ Ŭɜɏɛɞɡ ŮɑɜŬɘ əɎˊɞɘŮɠ Ŭˊɧ Űɘɠ ɞɟɘŬəɏɠ ůɡɜɗɐəŮɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ 

ŮűŬɟɛɞůŰɞɨɜ ůŮ ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ ɧɟɘŬ. 

¶ ȾŬɗɞɚɘəɧ ȳɟɘɞ (Global Boundary): ɆŮ ŬɡŰɐɜ Űɖɜ ˊŮɟɑˊŰɤůɖ ɖ ɞɟɘŬəɐ ůɡɜɗɐəɖ 

ŮűŬɟɛɧɕŮŰŬɘ ůŮ ɞɚɧəɚɖɟɖ  Űɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ əŬɘ ɞɘ ɞɟɘŬəɏɠ ůɡɜɗɐəŮɠ ˊɞɡ 

ŮűŬɟɛɧɕɞɜŰŬɘ ŮɑɜŬɘ ŬɡŰɏɠ Űɞɡ ɞɟɑɞɡ Űɨˊɞɡ ȾŬŰŬɜŮɛɖɛɏɜɖɠ Ʉɖɔɐɠ. 

¶ ȳɟɘɞ ɈŭɟŬɡɚɘəɩɜ ȾŬŰŬůəŮɡɩɜ (Structures Boundary): Ƀɘ ɞɟɘŬəɏɠ ůɡɜɗɐəŮɠ ˊɞɡ 

ɛˊɞɟɞɨɜ ɜŬ ŮűŬɟɛɞůŰɞɨɜ ˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɖɜ ɨˊŬɟɝɖ űɟɎɔɛŬŰɞɠ ůŰŬ əŬŰɎɜŰɖ 

(Dam), Űɖɜ ˊŮɟɑˊŰɤůɖ ɗɟŬɨůɖɠ űɟɎɔɛŬŰɞɠ (Dam Break), ɟɡɗɛɘůŰɘəɐ əŬŰŬůəŮɡɐ 

(Regulating Structure), ə.ɚ.ˊ.. 

¶ ȾɚŮɘůŰɧ ȳɟɘɞ (Closed Boundary): ɆŮ ˊŮɟɘˊŰɩůŮɘɠ ɧˊɞɡ ůŮ ŮɚŮɨɗŮɟŬ ɎəɟŬ ˊɞŰŬɛɩɜ 

ɡűɑůŰŬŰŬɘ ůɡɜɗɐəɖ ɛɖŭŮɜɘəɐɠ ɟɞɐɠ əŬɘ ˊŬɟɞɢɐɠ. 

ȳɚŮɠ ɞɘ ˊŬɟŬˊɎɜɤ ˊŮɟɘɔɟŬűɏɠ ŬˊɞŰŮɚɞɨɜ Űɞɡɠ ɓŬůɘəɞɨɠ Űɨˊɞɡɠ ɞɟɘŬəɩɜ ůɡɜɗɖəɩɜ. 

ɋůŰɧůɞ, ɡˊɎɟɢɞɡɜ ɛŮɟɘəɏɠ Ŭəɧɛɖ ɞɟɘŬəɏɠ ůɡɜɗɐəŮɠ ɘŭɘŬɑŰŮɟŬ ŮɝŮɘŭɘəŮɡɛɏɜŮɠ, ɞɘ ɞˊɞɑŮɠ ŭŮɜ 

ŮɛˊɑˊŰɞɡɜ ůŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɛŮɚŮŰɎŰŬɘ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ əŬɘ ɔɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ ŭŮɜ 

ŬɜŬűɏɟɞɜŰŬɘ. ȷɜɎɚɞɔŬ ɛŮ Űɞ Ŭɜ ɖ ůɡɜɗɐəɖ ˊɞɡ ŮˊɘɚɏɢɗɖəŮ ˊŬɟŬɛɏɜŮɘ ůŰŬɗŮɟɐ ɛŮ Űɞ ɢɟɧɜɞ, 

ˊ.ɢ. ůŰŬɗŮɟɐ Ůɘůɟɞɐ ɐ ɛŮŰŬɓɎɚɚŮŰŬɘ ɞɟɑɕŮŰŬɘ ŬɜŰɑůŰɞɘɢŬ ɛɘŬ ůŰŬɗŮɟɐ Űɘɛɐ ɐ ɏɜŬ ŬɟɢŮɑɞ 

ɛŮŰŬɓɞɚɐɠ Űɖɠ Űɘɛɐɠ ɛŮ Űɞ ɢɟɧɜɞ (TS.dfs0). 
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ɆŰɞ ˊɚŬɑůɘɞ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ŮˊɘɚɏɢɗɖəŮ ŬɜɞɘɢŰɧ ɧɟɘɞ (Open Boundary) Űɧůɞ ůŰŬ 

ŬɜɎɜŰɖ ɧůɞ əŬɘ ůŰŬ əŬŰɎɜŰɖ. ɆŰŬ ŬɜɎɜŰɖ ŮˊɘɚɏɢɗɖəŮ Ůɘůɟɞɐ ŮɑŰŮ ůŰŬɗŮɟɐ ŮɑŰŮ ɛŮŰŬɓɚɖŰɐ ɛŮ 

Űɞ ɢɟɧɜɞ (Inflow) ɧˊɤɠ ɗŬ ŭɞɨɛŮ ůŮ ŮˊɧɛŮɜɞ əŮűɎɚŬɘɞ, Ůɜɩ ůŰŬ əŬŰɎɜŰɖ ŮˊɘɚɏɢɗɖəŮ 

əŬɛˊɨɚɖ Q-h. ɇɞ ˊɟɧɔɟŬɛɛŬ ŭɑɜŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ŬɡŰɧɛŬŰɞɡ ɡˊɞɚɞɔɘůɛɞɨ Űɖɠ əŬɛˊɨɚɖɠ Q-h 

ůŰŬ əŬŰɎɜŰɖ Ŭˊɧ ŰŬ ŮˊŮɝŮɟɔŬůɛɏɜŬ ŭŮŭɞɛɏɜŬ Űɤɜ ŭɘŬŰɞɛɩɜ (Processed Data) əɎŰɘ Űɞ ɞˊɞɑɞ 

ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ɢɟɐůɘɛɞ ůŮ ˊŮɟɘˊŰɩůŮɘɠ ɏɚɚŮɘɣɖɠ ŭŮŭɞɛɏɜɤɜ ůŰŬ əŬŰɎɜŰɖ. ũɘŬ Űɖɜ 

ˊɟɞůɞɛɞɑɤůɖ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ ŬɝɘɞˊɞɘɐɗɖəŮ ɖ ůɡɔəŮəɟɘɛɏɜɖ ŭɡɜŬŰɧŰɖŰŬ Űɞɡ 

ˊɟɞɔɟɎɛɛŬŰɞɠ ɚɧɔɤ ɏɚɚŮɘɣɖɠ ůŰɞɘɢŮɑɤɜ. ɆŰɞ ɆɢɐɛŬ 3.10 űŬɑɜŮŰŬɘ ɖ əŬɟŰɏɚŬ Űɞɡ Boundary 

Editor əŬŰɎ Űɖ ŭɘŬɛɧɟűɤůɖ Űɤɜ ɞɟɘŬəɩɜ ůɡɜɗɖəɩɜ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ. 

 

ɆɢɐɛŬ 3.10 Ƀɟɘůɛɧɠ ɞɟɘŬəɩɜ ůɡɜɗɖəɩɜ ůŰɞ MIKE 11 Boundary Editor. 

ȷɜŬűɞɟɘəɎ ɛŮ Űɘɠ ɡŭɟɞŭɡɜŬɛɘəɏɠ ˊŬɟŬɛɏŰɟɞɡɠ Űɖɠ ˊɟɞůɞɛɞɑɤůɖɠ, ůŰɞ ŬɜŰɑůŰɞɘɢɞ ŮɟɔŬɚŮɑɞ 

(Hydrodynamic Parameters Editor) ɞɟɑɕɞɜŰŬɘ ˊŬɟɎɛŮŰɟɞɘ ɧˊɤɠ ŮɑɜŬɘ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɞɘ 

ˊɟɤŰŬɟɢɘəɏɠ ůɡɜɗɐəŮɠ, ɖ ŮˊɑŭɟŬůɖ Űɖɠ ŭɨɜŬɛɖɠ Űɞɡ Ŭɜɏɛɞɡ, ɖ Űɟɘɓɐ Űɞɡ ˊɡɗɛɏɜŬ, Űɞ Ůɑŭɞɠ 

Űɞɡ əɨɛŬŰɞɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ˊŮɟɘɔɟŬűɐ Űɖɠ ɟɞɐɠ əŬɘ əɎˊɞɘŮɠ ˊŬɟɎɛŮŰɟɞɘ Űɞɡ 

ŭɘŬűɞɟɘəɞɨ ůɢɐɛŬŰɞɠ Ůˊɑɚɡůɖɠ. ɄŬɟɎɚɚɖɚŬ, ɞɟɑɕɞɜŰŬɘ ŰŬ ˊŬɟŬɔɧɛŮɜŬ Ŭˊɧ Űɖɜ ˊɟɞůɞɛɞɑɤůɖ 

ŬˊɞŰŮɚɏůɛŬŰŬ əŬɘ ɖ ɛɞɟűɐ Űɞɡɠ. Ƀɘ ůɖɛŬɜŰɘəɧŰŮɟŮɠ ɡŭɟɞŭɡɜŬɛɘəɏɠ ˊŬɟɎɛŮŰɟɞɘ ˊɞɡ 

ŮˊɘɚɏɢɗɖəŬɜ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ ɛŮɚŮŰɩɛŮɜɖɠ ɡŭɟŬɡɚɘəɐɠ ˊɟɞůɞɛɞɑɤůɖɠ, ɞɘ ɞˊɞɑŮɠ ˊŬɟɏɛŮɘɜŬɜ 

ůŰŬɗŮɟɏɠ ůŮ əɎɗŮ ˊɟɞůɞɛɞɑɤůɖ, ŬɜŬűɏɟɞɜŰŬɘ ůŰɞɜ Ŭəɧɚɞɡɗɞ ɄɑɜŬəŬ 3.2. ȷɜŰɑůŰɞɘɢŬ, ůŰŬ 

ɆɢɐɛŬŰŬ 3.11 əŬɘ 3.12 űŬɑɜŮŰŬɘ ɖ əŬɟŰɏɚŬ Űɤɜ ɡŭɟɞŭɡɜŬɛɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ ˊɟɞůɞɛɞɑɤůɖɠ. 
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ɄɑɜŬəŬɠ 3.3 ɆŰŬɗŮɟɏɠ ɈŭɟɞŭɡɜŬɛɘəɏɠ ɄŬɟɎɛŮŰɟɞɘ ůŰɞ MIKE 11. 

ȷɟɢɘəɧ ɓɎɗɞɠ ɜŮɟɞɨ 

(Initial Water Depth) 
1.0 m 

ɇɟɘɓɐ ɄɡɗɛɏɜŬ (Bed 

Resistance, n 

Manning) 

0.027 

Ʉɚɖɛɛɡɟɘəɧ ȾɨɛŬ 

(Wave 

Approximation) 

High Order 

Fully Dynamic 

 

 

 

ɆɢɐɛŬ 3.11 ȾŬɟŰɏɚŬ ɡŭɟɞŭɡɜŬɛɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ Ʉɟɞůɞɛɞɑɤůɖɠ (Ⱥˊɘɚɞɔɐ əɨɛŬŰɞɠ 

Ʉɟɞůɏɔɔɘůɖɠ Űɖɠ ȿɨůɖɠ) ůŰɞ MIKE 11 Hydrodynamic Editor.  
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ɆɢɐɛŬ 3.12 ȾŬɟŰɏɚŬ ɡŭɟɞŭɡɜŬɛɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ Ʉɟɞůɞɛɞɑɤůɖɠ (Ƀɟɘůɛɧɠ ˊŬɟŬɛɏŰɟɤɜ 

ɆɢɐɛŬŰɞɠ Ⱥˊɑɚɡůɖɠ) ůŰɞ MIKE 11 Hydrodynamic Editor. 

ɇɏɚɞɠ, ůŰɞɜ ȺˊŮɝŮɟɔŬůŰɐ Ʉɟɞůɞɛɞɑɤůɖɠ (Simulation Editor) ŮɘůɎɔɞɜŰŬɘ ŰŬ ŬɟɢŮɑŬ Űɞɡ 

ˊɞŰŬɛɞɨ (.nwk11), Űɤɜ ŭɘŬŰɞɛɩɜ (.xns11) , Űɤɜ ɞɟɘŬəɩɜ ůɡɜɗɖəɩɜ (.bnd11) əŬɘ Űɤɜ 

ɡŭɟɞŭɡɜŬɛɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ (.hd11). ɆŰɞ ůɖɛŮɑɞ ŬɡŰɧ ˊɟɏˊŮɘ ɜŬ ŬɜŬűŮɟɗŮɑ ɧŰɘ Űɞ 

ˊɟɧɔɟŬɛɛŬ ˊŬɟɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɚɞɔɐɠ ɛŮŰŬɝɨ ŭɘɎűɞɟɤɜ ɛɞɜŰɏɚɤɜ ɡˊɞɚɞɔɘůɛɩɜ 

əɎˊɞɘŬ Ŭˊɧ ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ ŬɚɚɖɚɞŮɝŬɟŰɩɛŮɜŬ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɡˊɎɟɢŮɘ Űɞ ɡŭɟɞŭɡɜŬɛɘəɧ 

ɛɞɜŰɏɚɞ ɡˊɞɚɞɔɘůɛɩɜ (HD Hydrodynamic Module), Űɞ ɛɞɜŰɏɚɞ ɛŮŰŬűɞɟɎɠ əŬɘ ŭɘɎɢɡůɖɠ (AD 

Advection-Dispersion), Űɞ ɛɞɜŰɏɚɞ ɛŮŰŬűɞɟɎɠ ɘɕɐɛŬŰɞɠ (ST Sediment Transport), Űɞ ɛɞɜŰɏɚɞ 

ɓɟɞɢɐɠ Ŭˊɞɟɟɞɐɠ (RR Rainfall Runoff), ə.Ŭ.. ȰˊŮɘŰŬ ɞɟɑɕɞɜŰŬɘ ɞɘ ůɡɜɗɐəŮɠ Űɖɠ ɟɞɐɠ 

(Unsteady ɐ Quasi Steady), Űɞ ɢɟɞɜɘəɧ ɓɐɛŬ əŬɘ ɖ ˊŮɟɑɞŭɞɠ Űɖɠ ˊɟɞůɞɛɞɑɤůɖɠ əŬɗɩɠ Ůˊɑůɖɠ 

əŬɘ ɖ ůɡɢɜɧŰɖŰŬ ŬˊɞɗɐəŮɡůɖɠ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ůŰŬ ŬɜŰɑůŰɞɘɢŬ ŬɟɢŮɑŬ. Ƀɘ ˊŬɟɎɛŮŰɟɞɘ 

ˊɟɞůɞɛɞɑɤůɖɠ ˊɞɡ ŮˊɘɚɏɢɗɖəŬɜ, ɞɘ ɞˊɞɑŮɠ ˊŬɟɏɛŮɘɜŬɜ ůŰŬɗŮɟɏɠ ůŮ əɎɗŮ ˊɟɞůɞɛɞɑɤůɖ, 

ŬɜŬűɏɟɞɜŰŬɘ ůŰɞɜ Ŭəɧɚɞɡɗɞ ɄɑɜŬəŬ 3.3. ɆŰŬ ɆɢɐɛŬŰŬ 3.13, 3.14, 3.15, 3.16 əŬɘ 3.17 

űŬɑɜɞɜŰŬɘ ɞɘ ŬɜŰɑůŰɞɘɢŮɠ əŬɟŰɏɚŮɠ Űɞɡ Simulation Editor. 
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ɄɑɜŬəŬɠ 3.4 ɆŰŬɗŮɟɏɠ ɄŬɟɎɛŮŰɟɞɘ Ʉɟɞůɞɛɞɑɤůɖɠ ůŰɞ MIKE 11. 

ɀɞɜŰɏɚɞ 

Ɉˊɞɚɞɔɘůɛɩɜ 

HD 

Hydrodynamic 

Ⱥɑŭɞɠ 

Ʉɟɞůɞɛɞɑɤůɖɠ 

(Simulation Mode) 

Unsteady 

ɄŮɟɑɞŭɞɠ 

ŬˊɞɗɐəŮɡůɖɠ 

ȷˊɞŰŮɚŮůɛɎŰɤɜ 

1 h 

 

 

 

ɆɢɐɛŬ 3.13 ȾŬɟŰɏɚŬ Ůˊɘɚɞɔɐɠ ɀɞɜŰɏɚɞɡ Ɉˊɞɚɞɔɘůɛɩɜ əŬɘ Ɇɡɜɗɖəɩɜ Ʌɞɐɠ ůŰɞ MIKE 11 

Simulation Editor. 
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ɆɢɐɛŬ 3.14 ȾŬɟŰɏɚŬ ŮɘůŬɔɤɔɐɠ ŬɟɢŮɑɤɜ ɄɞŰŬɛɞɨ, ȹɘŬŰɞɛɩɜ, Ƀɟ. Ɇɡɜɗɖəɩɜ əŬɘ 

ɈŭɟɞŭɡɜŬɛɘəɩɜ ɄŬɟŬɛɏŰɟɤɜ ůŰɞ MIKE 11 Simulation Editor. 

 

 

ɆɢɐɛŬ 3.15 ȾŬɟŰɏɚŬ ɞɟɘůɛɞɨ ɄŬɟŬɛɏŰɟɤɜ Ʉɟɞůɞɛɞɑɤůɖɠ ůŰɞ MIKE 11 Simulation Editor. 

 



62 

 

 

ɆɢɐɛŬ 3.16 ȾŬɟŰɏɚŬ ɞɟɘůɛɞɨ Ūɏůɖɠ əŬɘ ɃɜɞɛŬůɑŬɠ ŬɟɢŮɑɤɜ ȷˊɞŰŮɚŮůɛɎŰɤɜ 

Ʉɟɞůɞɛɞɑɤůɖɠ ůŰɞ MIKE 11 Simulation Editor. 

 

 

ɆɢɐɛŬ 3.17 ȾŬɟŰɏɚŬ ȰɜŬɟɝɖɠ Ʉɟɞůɞɛɞɑɤůɖɠ ůŰɞ MIKE 11 Simulation Editor.  
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(ɓ) Ʉɟɞůɞɛɞɑɤůɖ Ʌɞɐɠ ůŰɞ Ʉɚɖɛɛɡɟɘəɧ ɄŮŭɑɞ ůŰɞ MIKE 21 

ũɘŬ Űɖɜ ˊɟɞůɞɛɞɑɤůɖ Űɞɡ ˊɚɖɛɛɡɟɘəɞɨ ˊŮŭɑɞɡ əŬɘ Űɖɠ ɟɞɐɠ ůŮ ŬɡŰɧ, ɧɚŬ ŰŬ ŬɟɢŮɑŬ Űɤɜ 

ŭɘŬɗɏůɘɛɤɜ ŭŮŭɞɛɏɜɤɜ ŮɜůɤɛŬŰɩɜɞɜŰŬɘ ůŰɞ ŬɟɢŮɑɞ Űɤɜ ɡˊɞɚɞɔɘůɛɩɜ Űɞɡ ɛɞɜŰɏɚɞɡ 

ˊɟɞůɞɛɞɑɤůɖɠ (Flow Model FM).  

Ʉɘɞ ŬɜŬɚɡŰɘəɎ, ŮɘůɎɔŮŰŬɘ ŬɟɢɘəɎ Űɞ ɡˊɞɚɞɔɘůŰɘəɧ ˊɚɏɔɛŬ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ. ȳˊɤɠ ɏɢŮɘ 

ŬɜŬűŮɟɗŮɑ ůŮ ˊɟɞɖɔɞɨɛŮɜɞ əŮűɎɚŬɘɞ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ ŮɡɏɚɘəŰɞ 

ˊɚɏɔɛŬ Űɟɘɔɤɜɘəɩɜ ůŰɞɘɢŮɑɤɜ (Flexible Mesh FM). ɇɞ ˊɚɏɔɛŬ ŭɘŬɛɞɟűɩɗɖəŮ ɤɠ Ůɝɐɠ: 

¶ ɆŰɖɜ ŮűŬɟɛɞɔɐ ŭɘŬɛɧɟűɤůɖɠ ŮɡɏɚɘəŰɞɡ ˊɚɏɔɛŬŰɞɠ (Mesh Generator), ɖ ɞˊɞɑŬ 

ŮɛˊŮɟɘɏɢŮŰŬɘ ůŰɞ ˊɟɧɔɟŬɛɛŬ, ŬɟɢɘəɎ ɞɟɑůɗɖəŮ Űɞ ɧɟɘɞ Űɞɡ ˊɚɏɔɛŬŰɞɠ ŮɘůɎɔɞɜŰŬɠ ɛŮ 

Űɖ ɛɞɟűɐ ŬɟɢŮɑɞɡ əŮɘɛɏɜɞɡ ŰŬ ɧɟɘŬ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ ɛŮ Űɘɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ Űɤɜ 

ůɖɛŮɑɤɜ ɞɟɘůɛɏɜŮɠ ůŰɞ Ůɚɚɖɜɘəɧ ůɨůŰɖɛŬ ŬɜŬűɞɟɎɠ. 

¶ ȰˊŮɘŰŬ ɞɟɑůɗɖəŮ Űɞ Ůɑŭɞɠ Űɤɜ ɞɟɑɤɜ Űɞ ɞˊɞɑɞ ŮˊɘɚɏɢɗɖəŮ ɜŬ ŮɑɜŬɘ ɧɟɘɞ ŮŭɎűɞɡɠ 

(Land Boundary). 

¶ ɆŰɞ ůŰɎŭɘɞ ŬɡŰɧ ɞɟɑɕɞɜŰŬɘ ɢɤɟɘəɎ ɞɘ ŭɘɎűɞɟŮɠ əɚŮɘůŰɏɠ ɕɩɜŮɠ ɛŮ Űɞ ŬɜŰɑůŰɞɘɢɞ 

ŮɟɔŬɚŮɑɞ. ȾɎɗŮ ɕɩɜɖ ŮˊɘɚɏɔŮŰŬɘ ɜŬ ɏɢŮɘ ŭɘŬűɞɟŮŰɘəɧ ɛɏɔŮɗɞɠ Űɟɘɔɤɜɘəɞɨ əŮɚɘɞɨ. ɇɞ 

ɔŮɔɞɜɧɠ ŬɡŰɧ ŬˊɞŰŮɚŮɑ Űɞ ɓŬůɘəɧ ˊɚŮɞɜɏəŰɖɛŬ Űɞɡ ŮɡɏɚɘəŰɞɡ ˊɚɏɔɛŬŰɞɠ ɏɜŬɜŰɘ Űɞɡ 

ůŰŬɗŮɟɞɨ əŬɜɎɓɞɡ ˊɟɞůŭɑŭɞɜŰŬɠ ŰŬɢɨŰɖŰŬ ůŰɞɡɠ ɡˊɞɚɞɔɘůɛɞɨɠ. ɆɡɔəŮəɟɘɛɏɜŬ 

ɞɟɑɕŮŰŬɘ ɔɘŬ əɎɗŮ ɕɩɜɖ Űɞ ɛɏɔɘůŰɞ ŮɛɓŬŭɧ Űɞɡ Űɟɘɔɤɜɘəɞɨ əŮɚɘɞɨ. ũɘŬ Űɘɠ ŭɘɎűɞɟŮɠ 

ˊɟɞůɞɛɞɘɩůŮɘɠ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ŮˊɘɚɏɢɗɖəŬɜ ŭɘŬűɞɟŮŰɘəɏɠ Űɘɛɏɠ ŮɛɓŬŭɞɨ 

Űɟɘɔɤɜɘəɞɨ əŮɚɘɞɨ əɎɗŮ űɞɟɎ. Ƀɘ ŮəɎůŰɞŰŮ Űɘɛɏɠ ˊɞɡ ŮˊɘɚɏɢɗɖəŬɜ ɗŬ ŬɜŬűŮɟɗɞɨɜ ůŮ 

ŮˊɧɛŮɜɞ əŮűɎɚŬɘɞ ɛŮ ŰŬ ŬɜŰɑůŰɞɘɢŬ ŬˊɞŰŮɚɏůɛŬŰŬ. ɆŰɞ ɆɢɐɛŬ 3.18 űŬɑɜɞɜŰŬɘ ɞɘ 

ɢɤɟɘəɏɠ ɕɩɜŮɠ əŬɘ ɞ ɞɟɘůɛɧɠ Űɞɡ ŮɛɓŬŭɞɨ Űɞɡɠ. 
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ɆɢɐɛŬ 3.18 Ƀɟɘůɛɧɠ ɉɤɟɘəɩɜ Ȼɤɜɩɜ əŬɘ ɀɏɔɘůŰɞɡ ȺɛɓŬŭɞɨ Űɞɡɠ ůŰɞ Mesh Generator. 

¶ ũɑɜŮŰŬɘ ɏˊŮɘŰŬ ɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ Űɟɘɔɤɜɘəɞɨ ˊɚɏɔɛŬŰɞɠ ɛŮ Űɖɜ ŬɜŰɑůŰɞɘɢɖ Ůˊɘɚɞɔɐ 

(Generate Mesh). ɆŰɞ ɆɢɐɛŬ 3.19 ŬˊŮɘəɞɜɑɕŮŰŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ Űɟɘɔɤɜɘəɞɨ 

ˊɚɏɔɛŬŰɞɠ ɧˊɤɠ ŬɡŰɧ ɞɟɑůɗɖəŮ. 

 

ɆɢɐɛŬ 3.19 ȹɖɛɘɞɡɟɔɑŬ ɇɟɘɔɤɜɘəɞɨ ɄɚɏɔɛŬŰɞɠ ůŰɞ Mesh Generator. 

¶ ɆŰɖ ůɡɜɏɢŮɘŬ ŮɘůɎɔɞɜŰŬɘ ŰŬ ŰɞˊɞɔɟŬűɘəɎ ŭŮŭɞɛɏɜŬ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ ɛŮ Űɖ 

ɛɞɟűɐ ŬɟɢŮɑɞɡ əŮɘɛɏɜɞɡ ˊɞɡ ˊŮɟɘɏɢŮɘ Űɘɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ (x,y,z) əŬɘ ŰŬ ŭŮŭɞɛɏɜŬ ŬɡŰɎ 
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ˊŬɟŮɛɓɎɚɚɞɜŰŬɘ ŮɜŰɧɠ Űɞɡ ɡˊɞɚɞɔɘůŰɘəɞɨ ˊɚɏɔɛŬŰɞɠ ɛŮ Űɖɜ ŬɜŰɑůŰɞɘɢɖ Ůˊɘɚɞɔɐ 

(Interpolate), ŭɘŬɛɞɟűɩɜɞɜŰŬɠ ɡɣɞɛŮŰɟɘəɏɠ ɕɩɜŮɠ ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ɆɢɐɛŬ 3.20.  

 

ɆɢɐɛŬ 3.20 ȺɘůŬɔɤɔɐ əŬɘ ɄŬɟŮɛɓɞɚɐ ɇɞˊɞɔɟŬűɘəɩɜ ȹŮŭɞɛɏɜɤɜ ɄŮɟɘɞɢɐɠ ɀŮɚɏŰɖɠ ůŰɞ 

Mesh Generator. 

¶ ɇɏɚɞɠ Űɞ ŬɟɢŮɑɞ ŮɝɎɔŮŰŬɘ ůŮ ɛɞɟűɐ ŬɟɢŮɑɞɡ ɡˊɞɚɞɔɘůŰɘəɞɨ ˊɚɏɔɛŬŰɞɠ (.mesh) əŬɘ 

ɏˊŮɘŰŬ ŮɘůɎɔŮŰŬɘ ůŰɞ ŬɟɢŮɑɞ Űɖɠ ˊɟɞůɞɛɞɑɤůɖɠ. ɇɞ ŬɟɢŮɑɞ Űɞɡ ɡˊɞɚɞɔɘůŰɘəɞɨ 

ˊɚɏɔɛŬŰɞɠ űŬɑɜŮŰŬɘ Ŭəɞɚɞɨɗɤɠ ůŰɞ ɆɢɐɛŬ 3.21. 

 

ɆɢɐɛŬ 3.21 ȷɟɢŮɑɞ ɈˊɞɚɞɔɘůŰɘəɞɨ ɄɚɏɔɛŬŰɞɠ ɇɟɘɔɤɜɘəɩɜ ɆŰɞɘɢŮɑɤɜ. 












































































































