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I. Introduction

About The Central of Vietnam

 Placed in Asia Pacific – region having most
storm in the world

 Have high steep  Transition time is short

 Complex topography and various land use

 Rainfall distribution isn’t homogenous



I. Introduction

The Integrated System

Rainfall: RAMS

Runoff: KW-1D



II. Methods and Materials

RAMS Model

KW-1D Model



RAMS Model

Fundamental Equations

With Hydro-static assumption
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Steps:

• Discretize the basin: Dividing into sub-basin, elements and element-brands

• Select model: One-dimensional kinematic wave model

• Find system of finite elements equations: Weighting residual method of Galekin

• Solve the system of equations: by using Gauss method

• Assemble the system of equations for total calculating area: Link n elements of

the net
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KW-1D Model



III. Application

Sub-basins 
disgram

Steepness map Elements diagram



III. Application
Simulation



III. Application

Simulation



III. Application
Forcast:Τ = 72h



IV. Conclusion
1. RAMS, using three nested-net (level 3), can predict rainfall on a large

region with complex topography.

2. One-dimensional kinematic wave model using finite element and SCS
methods can simulate the role of sub-basins in forming runoff and can
predict the effects of the changeability in space of the basin.

3. The advantages of the integrated system (RAMS and KW-1D model):

 Decrease error by sparse rainfall data in operational forecasting.

 Flexile in considering the effect of surface and land use changes on
the formation of the flow.

4. The system can be applied in water resourse management and
operational forcasting with 72h lead-time


