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OVERVIEW  

1.1 EIA MODEL SYSTEM 

The EIA 3D model system is fully three-dimensional (3D) model based on rectangular 
grid representation. The model system accommodates meteorological, hydrological, 
topographic, land use and infrastructure characteristics of any modelling area and 
produces 3D hydrodynamics and water quality. The modelling platform including data 
processing, model control, GIS, database control, model data products and 
visualization is de-coupled from the actual model engines. The model is able to 
describe the 3D characteristics of the flooding, flow, water quality, erosion and 
sedimentation in the lakes, reservoirs, river channels and floodplains. 

The EIA 3D model is developed by Environmental Impact Assessment Centre of 
Finland Ltd (EIA Ltd.). The development work started 1974 when EIA Ltd. was still part 
of Technical Research Centre of Finland, the largest governmental research institute in 
Scandinavia.  

 

 

 

EIA 3D model can be classified as three-dimensional baroclinic multilayer model 
(Simons, 1980; Virtanen et al., 1986; Koponen et al., 1992). The water mass is treated 
as horizontal layers. Horizontally the model area is subdivided into rectangles with 
arbitrary mesh intervals in both directions. EIA 3D hydrodynamic model is based on 
the standard Navier-Stokes equations (1) in a rectangular grid. The cell width can vary 
in x- and y-directions. It is possible to model whole domains with varying grid 
resolutions and couple them together.  

The model is solved numerically using implicit finite difference method applied to 
control volumes. For computational purposes the calculation of the 3D currents is 
divided into integrated 2D external mode (surface heights, depth integrated currents) 
and to 1D internal mode (layer velocity differences). Eddy viscosity approximation of 
turbulence is used with constant coefficients, also mixing length and k-e epsilon 
turbulence models are available. The advection of momentum has only minor effects 
on flows, when the flow velocities are small, and is therefore not always used. 

1.2 WHATôS IN THIS USE GUIDE? 

The user guide has been divided to four parts: 

Part 0: Introduction and getting started 

Part I: Model operation 

Part II: Model description 

Part III: Appendices 

The structure of the user guide and brief introduction for each chapter is provided 
below. 

 

The structure of the manual and brief introduction for each chapter is provided below. 

PART 0 ï Introduction and getting started 
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1 Getting started 

Chapter provides an overview for the EIA 3D model including e.g. its architecture, 
model engines, input and output data, model grid definitions, and main computational 
methods. The basic use of the model system is briefly introduced following by the 
introductions how this manual is built and can be best used.  

 

PART I ï Model operation  

2  Quick instructions for model setup and use 

Short introduction how to set up and run a model simulation in different types of 
computation. 

3 Software installation 

Chapter provides step by step instructions how to install the model software to your 
own computer following by the structure of the model software and model applications 
files and folders. Also the standard configuration of the model is presented. 

4 Main files 

Explanation of the file system, main file types and associated applications. 

5 Basics for using EIA 3D model system 

In this chapter the basics for use of EIA 3D model system are presented including 
starting the model, graphical user interface, structure of the main menu and tool-bar. 
The opening and saving of existing model application are also described. 

6 Creating new model application 

This chapter introduces how to create a new model application either from elevation 
data or manually by creating empty grid. 

7 View options 

This chapter deals with the view options of the model graphical user interface. 

8 Source data 

This chapter deals with the source data of the model, its handling and importing. 
Different source data types are introduced. 

9 Model Grid settings 

This chapter deals with the model grid and settings related to it. It goes through the 
setting up of grid parameters and how the grid depths can be edited in the GUI. 

10 Model variables 

This chapter describes the model variables, including physical, landuse, water quality, 
and computational parameters. 

11 Output 

This chapter describes the model output options and settings including start and end 
state, and animation and timeseries options.   

12 Using fetch and dynamic fields 

This chapter provides information for how to save fetch and dynamic output 
information, and then how to read and use the saved data. 

13 Running the model 

This chapter describes how the model computation can be started and model 
computation time set up. 

14 Field  Analysis tools 
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This chapter includes the instructions how to use the analysis tool for the field-type of 
results.  

15 Timeseries output 

This chapter includes the instructions how to present the timeseries data and use the 
timeseries analysis tool. 

16 Animation 

This chapter includes the instructions how to see the stored animation and use the 
animation tool. 

17  Using help 

This chapter includes the instructions how to use the help in the model. 

18 Window management 

This chapter describes the window management tools. 

19 Troubleshooting 

This chapter describes the most common trouble shootings in the model running. 

20 Examples of model set-up 

Setting up model for a typical set of problems is described in this chapter. 

21 Extended user interface options 

Specialised optional user interface options are described here. 

 

PART II ï Model equation background 

22 Basic model equations 

23 Mathematical Description of Water Flow 

24 The Numerical Flow Model 

25 Transport and Dispersion Model 

26 Determination of Physical Parameters 

27 References 

28 Turbulence models 

 

PART III ï Appendices 

29 Parameters in EIA 3D model 

30 Short description of grid generation algorithm 
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IWRM Integrated Water Resources Management, also an integrated MRC  
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WUP-FIN    Lower Mekong Modelling Project under Water Utilization Programme of 
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PART 0 ï INTRODUCTION AND GETTING STARTED 
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1 GETTING STARTED 

 

 

1.1 INTRODUCTION TO EIA 3D MODEL SYSTEM AND ITS DEVELOPMENT 

The EIA 3D model system is fully three-dimensional model based on rectangular grid 
representation. The model system accommodates meteorological, hydrological, 
topographic, land use and infrastructure characteristics of any modelling area and 
produces 3D hydrodynamics and water quality. The modelling platform including data 
processing, model control, GIS, database control, model data products and 
visualization is de-coupled from the actual model engines. The model is able to 
describe the 3-dimensional characteristics of the flooding, flow, water quality, erosion 
and sedimentation in the lakes, reservoirs, river channels and floodplains. 

The EIA 3D model is developed by Environmental Impact Assessment Centre of 
Finland Ltd (EIA Ltd.). The development work started 1974 when EIA Ltd. was still part 
of Technical Research Centre of Finland, the largest governmental research institute in 
Scandinavia. The EIA 3D model has two components: EIA 3D hydrodynamic model 
and EIA 3D water quality model. This user guide concentrates on the first one but 
includes part of the water quality model as well. 

The overview for the model developers and requirements is given in Box 1. 

Box 1.  Overview for the model developers and requirements. 

 

 

1.1.1 Background of the model and work 

The 3D lake and floodplain model is a new achievement based on over 100 man years 
of development and application work. Model development and application started in 
Finland in the 1970ôs in VTT (Technical Research Centre of Finland, the largest 
research institute in Scandinavia). Two of the main scientists (Koponen and Virtanen) 
are continuing this work up to today. Different 2D models including finite element 
methods were tested during the early period. Also some quasi 3D models were tested 
with reasonable success but emphasis on shallow water systems kept the main 
applications at first in 2D. 

In the beginning of the 1980ôs development of 3D models started in earnest and since 
the 1980ôs main part of all hydrodynamic and water quality applications have been 3-
dimensional. So far over 250  3D model applications have been conducted including 
harbour, bridge and road construction; reservoir modelling; waste water flow; cooling 
water intake for nuclear power plants; cooling water outlets; accident cases (oil- and 
chemical combating, sea rescue); waste water flow; toxic algae transport; erosion and 
flooding.  

The early development work necessitated computational efficiency because of the 
limited computational power of the early computers. The efficiency has been one of the 
characteristics of the model code and solution algorithms until today. Other significant 
feature has been the use of field measurement data in all of the model applications for 
testing the model results. This has resulted in thoroughly verified solution methods. 
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The long development history has eliminated practically all error sources from the code 
although of course every new development creates need to test the code. 

In many cases the flow modelling has been combined with a specialized 3D water 
quality and ecological modelling. Solution method in the water quality model is 
optimized for speed and handling of complex data-sets. Calculated variables include 
nutrients, carbon, sulphur, silicate, oxygen, BOD, COD, suspended sediments, colour, 
turbidity, pesticides, radionuclides, organic chlorines and heavy metals by following 
processes: transport, diffusion, sinking, decay, sedimentation and leaching from the 
sediment. 

Biological sub-models calculate phytoplankton, filamentous algae and dissolved 
nutrient (PO4, NO3 and NH4) cycles and optionally different size groups of bacteria, 
zoo- and phytoplankton. Bottom sediment processes and storages are modelled in 
three layers. Temperature, oxygen and carbon content affect the chemical processes. 
A specialized 3D reservoir model has been developed over many years for long term 
(decades) calculation of hydrodynamics and water quality in water bodies with high 
water level variations. Model has been specialized for speed and water volume and 
water quality constituent budget calculations.  

Extensive work has been dedicated to distributed and physical hydrological modelling. 
Hydrological models are often combined with hydrodynamic and water quality models 
for rivers and lakes. 

The model base and related graphics, data processing, GIS and user interface 
software consists of over 500ô000 lines of code. About half of this consists of the 3D 
hydrodynamic and water quality model code. 

1.2 OVERVIEW OF EIA 3D HYDRODYNAMIC MODEL 

1.2.1 Overall design principles 

The model system has been designed with a number of general principles: 

 Data management and modification with an integrated GIS platform 

 Common structural engine where application modules can be added 

o The application modules can be combined 

o The combined application modules will solve the actual modelling 
problem 

 Data management and user interfaces are separated from the engine 

o Engine can be changed 

 The ultimate design principles 

o Speed, calculation accuracy, robustness and error free code 

The speed, robustness and error free code can in part be explained with the long 
development history and the limited computational resources that were available in the 
start of the development work in 1970ôies and 1980ôies. 

1.2.2 Overall system architecture 

Figure 1 shows the overall system architecture. At the basis of the system are three 
general databases: GIS, monitoring and meteorological. Data is processed to a 
specific model database that includes typically model grids and other input data in a 
format that the model engine can read directly. It should be observed that the original 
data is not intended to be modified by the modellers. Conversion happens either on 
the fly when the system is used or during the construction phase of the model 
application. 
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Model engines take care of grid construction, input- and output, data management, 
basic mathematical operations etc. Engines read the data from the model database. 
Various application modules are built on top of the basic engines. The application 
modules include river hydrodynamics, 3D hydrodynamics, hydraulic structures, water 
quality, erosion and hazardous materials. 

Users modify the model data and model parameters, and control the simulation runs 
through an universal graphical user interface (GUI). The outputs of the model runs are 
used either locally or distributed into remote databases and users for further analysis.  

 

Modification 

User interface 

Model  

Database Data 
conversion  

& 

verification 

Model engine 

Application 
modules   

User interface 

Modification 

Parameter 

setting 
Outputs 

Meteorologi-

cal database 
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Figure 1.  The EIA modelling system architecture. 

The model engines are supported by the model platform which consist of GIS system, 
Graphical User Interface and Visualisation and analysis tools (Figure 1).  

  

Figure 2.  The EIA Model Platform and main model engines. 
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1.2.3 Description of system components 

The model engines consist of:  

 two hydrological catchment models (HBV & IWRM/VMod). 

 various hydrodynamic models (EIA Hd) 

 emergency, water quality, ecosystem etc. models (EIA Wq), 

The lumped HBV hydrological model and IWRM distributed watershed model provide 
data (water amounts, nutrients and sediments) for river, lake and floodplain models for 
flow, inundation, water quality, sediment, erosion and eutrophication. 

Hydrodynamic models are divided into: 

 3D lake-, sea- and coastal (includes tidal shores)  

 3D reservoir 

 3D flood (rivers, flood wave propagation, dike and dam brakes) 

 3D diffusion wave (flooding, can be connected with 3D flood model) 

 2D Hansen 

 Different 1D river models 

 Hydraulic (e.g. gates, dike overflow in connection with other models) 

Several models can be coupled to the hydrodynamics / hydrological models such as 

 chemical processes e.g. evaporation, dissolution, emulsification on surface, in 
the water column and on bottom 

 oil and chemical accident models, drifting objects (particle description in 3D) 

 several water quality and ecosystem models for oxygen, BOD, turbidity, 
nutrients, heavy metals, carbon, different phytoplankton groups, macrophytes, 
bacteria etc. 

 benthic processes   

A separate geographic and time series data handling program, called RLGis, is 
included in the modelling system. RLGis is used to import, manage and prepare GIS 
and time series data for models, for example, to prepare a catchment model grid from 
a digital elevation model, and to import time series data from a SQL database. 

In the following chapters the models and RLGis system are shortly described. To 
better understand the functioning of each of the models short descriptions of 
calculation principles included. For more detailed descriptions reader can look at the 
numerical model documentation in the appendixes and user interface help files. 

1.2.4 General structure of the graphical user interface 

The general structure of the user interface is shown in Figure 3. In all applications it is 
not necessary to realize all features. 

For management and planning purposes the system can be run through the graphical 
GIS-user interface, where the user can define the calculation scenarios and viewing of 
the outputs. For the modelling specialists more comprehensive control of the model is 
necessary for setting up the model parameters, calibration, detailed model control and 
output analysis.  The interface for the modelling system is general. In other words the 
interface is not coupled with any one model but can be used to generate input data for 
any model with sufficiently open input standards.  

The specific features of the user interface are: 

1. Integrated pre- and post-processing (model result comparison with 
measurements, change of bathymetry, statistics, presentation graphics etc.) 
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2. Graphics includes time-series, distributions and animations 

3. Support for several graphics standards (3D OpenGL, Windows Metafile, 
PostScript, HPGL, Tektronix, raster formats) 

4. Interface to GIS data (input and output in GIS-formats) 

5. GIS-functionality in the user interface (overlays, analysis, map-based controls) 

6. Remote running of the models over Internet 

7. Direct link to SQL-databases 

8. Data management tools for model input- and output data (e.g. initial values, 
inflows, weather, concentrations, time series output points) 

 

Figure 3.  General structure of the system interface. 
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Figure 4.  Model flow chart from model input to impact analysis.  
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1.2.5 Model applying concept 

The general concept flow chart of applying the EIA 3D model system is presented in 
Figure 5.  

 

Figure 5.  Flow chart of concept of applying EIA 3D model system.   

1.2.6 The model data  

The model data consists of temporal and spatial data. Data processing tools convert 
spatial data into model grids which are optimised for calculation accuracy and speed. 
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Model system can calculate efficiently large geographical areas by utilizing dynamically 
coupled model grids with varying accuracy. 

Modelling system can read GIS data directly. Standard GIS tools can be used for data 
validation, checking and analysis. It is to be noted that the model construction process 
including specific model data processing and actual model calculation processes are 
separate from the rest of the system , e.g. from the GIS platform. This facilitates 
flexible use of alternative or complementary models when needed. 

Monitoring data (historical & on-line) is directly accessed from the monitoring 
database. Because model results are often utilized extensively in GIS, all numerical 
model results can be output directly into a GIS database. EIA modelling system also 
supports large number of numerical and graphical formats. Examples of the latter 
include PostScript-, HPGL-, Windows metafile (clipboard) and Tektronix-formats. 
System creates accurate and space saving vector animations that can be viewed 
independently from of the modelling platform. Map data can be included in both 
animations and still pictures. 

EIA modelling system includes model database management. The model metadata 
and actual data used in any model run (topography, parameters, source data file 
names, output specifications, comments, calculation results, graphics, animations etc.) 
can be viewed, edited, saved and deleted. These definitions can be used also for 
batch runs where a number of cases are required to be run one after another. 

The design principles of EIA modelling system have been computational power, 
accuracy, adaptability to very wide range of problems, easy of use and quality of the 
technical implementation. EIA models can be used in PCs, workstations and 
mainframes under various operating systems. Code supports parallelization and 
vectorisation.  

1.2.7 Model engines  

Model engines provide a standardized set of data processing tools and mathematical 
solvers for physical and bio-geo-chemical processes. The main engines of EIA 3D 
model are: 

 3D hydrodynamic model (short summary in Section 1.2.8 - Hydrodynamic 
model computation method and in detail description in Chapter Error! 
Reference source not found.- Error! Reference source not found.) 

 transport and water quality model (detail description in Chapter Error! 
Reference source not found. - Error! Reference source not found.) 

Here only the first one is described in details. A separate manual exists for the 
transport and water quality model. However, the 3D hydrodynamic model described in 
this user guide includes the options to calculate transportation of natural water quality 
parameters such as oxygen, sediment and temperature.  

In practice the calculation of water currents is detached from that of material transport 
and water quality (Koponen et al., 1992) in order to save computation time. Short time-
steps (often 10ï30 s) needed in the calculation of flow velocities are unnecessary to 
repeat in the calibration runs of the water quality model.  

EIA 3D model structure is presented in Figure 6. 
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Figure 6.  EIA 3D model structure. 

The EIA 3D model used in the project is extremely versatile platform for very wide 
scope of applications. Some of the characteristics of the 3D model are: 

 6 vertical turbulence models (e.g. k-Ů)  

 5 horizontal turbulence models (e.g. Smagorinsky) 

 2 integrated wave models (others in specialized applications) 

 2 wind fetch models 

 3 erosion models 

 4 bottom friction models 

 Vegetation friction in different water layers 

 Surface friction (e.g. ice) 

 Radiation and heath 

 Hydraulic controls (dikes, gates, water intakes, outlet points etc.) 

 Ice formation and melting 

 Wetting and drying 

 Morphological changes due to sedimentation and erosion 

 Mud layer simulation capability 

 Specialized 3D reservoir model 

 Diagnostic calculation from irregular data 

 2 isopycnal modes for stratification 

 Hybrid stratification calculation (combined normal and isopycnal modes) 

 6 momentum advection modes (e.g. TVD) 

 3 transport calculation modes (e.g. TVD and flux correction) 

 Integrated statistical analysis  

 Algorithmic and code optimization resulting in fast execution times 

 Parallelisation for multi-processor machines 

 Flexible, fully coupled nesting for better local accuracy 

 Transportable code (tested from supercomputers to PCôs) 

 Code developed and tested over 20 years in over 200 applications  

 Several models can be coupled to the hydrodynamics (hydrological models 
such as conceptual and distributed gridded watershed models; chemical 
processes e.g. evaporation, dissolution, emulsification on surface, in the water 
column and on bottom; several water quality and ecosystem models for 
oxygen, BOD, turbidity, nutrients, heavy metals, carbon, different 
phytoplankton groups, macrophytes, bacteria etc.; benthic processes) 
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The EIA 3D model can be used for wide range of applications:  

 flood modules for dam- and dike breaks,  

 detention area simulation,  

 flooding of floodplains;  

 reservoir models for managing reservoir hydrodynamics,  

 sedimentation and water quality;  

 water resources management;  

 oil- and chemical accidents;  

 monitoring support;  

 and anoxia, eutrophication, algal blooms, filamentous algae, shore vegetation.  

1.2.8 Hydrodynamic model computation method 

EIA 3D model can be classified as three-dimensional baroclinic multilayer model 
(Simons, 1980; Virtanen et al., 1986; Koponen et al., 1992) and is based on solving 
simplified Navier Stokes equations (Equation i) in rectangular model grid. The cell 
width can vary in x- and y-directions. It is possible to model whole domains with 
varying grid resolutions and couple them together. Hydrostatic assumption, 
Boussinesq approximation and incompressibility of water are used in the model 
formulation. The water mass is treated as vertical layers similarly to z-level models. 
Horizontally the model area is subdivided into rectangles with arbitrary mesh intervals 
in both directions.  
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Explicit finite difference schemes are used for the numerical solution of flow velocities 
and water level elevations. The currents in the model are determined by the following 
factors:  

 wind force (or ice friction),  

 atmospheric pressure at the surface,  

 conservation and incompressibility of water, 

 internal friction (viscosity),  

 transport of velocity differences with water currents (advection),  

 Coriolis force,  

 density differences and water level gradients (hydrostatic pressure), 
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 bottom friction 

 vegetation impact 

The model is solved numerically using implicit finite difference method applied to 
control volumes. For computational purposes the calculation of the 3D currents is 
divided into integrated 2D external mode (surface heights, depth integrated currents) 
and to 1D internal mode (layer velocity differences). Eddy viscosity approximation of 
turbulence is used with constant coefficients, also mixing length and k-e epsilon 
turbulence models are available. The advection of momentum has only minor effects 
on flows, when the flow velocities are small, and is therefore not always used.  

1.2.9 Model grid 

The model grid (see Figure 7) is based on the depths measured from the modelled 
area. Horizontal grid resolution depends on the application requirements, typical grid 
box sizes are from 50m in the area of interest up to tens of kilometres for large sea 
areas. Vertical resolution typically ranges from 0.5m on the surface to tens of meters in 
deeper areas. 

 

Figure 7.  A side view of a simple 3d model grid ï deeper vertical layers are shown in 
darker colours. 

In the horizontal direction model utilizes rectangular Arakawa E-grid. In Arakawa E-grid 
both velocity components are defined in the middle of the grid cells as opposed to the 
usual C-grid arrangement where the components are defined on separate grid 
boundaries. In E-grid the vertical velocities are defined on the corners of the velocity 
grid cells. E-grid avoids stagnation points in 3D applications because water can 
circulate in the cells even if they are surrounded by land on each side. Model uses 
finite volume method to solve equations. Because of this the grid width can vary in x-, 
y- and z-directions.  

Other common choices for grid system are orthogonal curvilinear and triangular 
meshes. Triangular meshes are used in FEM (Finite Element Method), but also in 
unstructured finite volume methods. Often the justification given for the use of these 
grid systems is that they can follow the river boundaries better. But also finite volume 
method can follow closely boundaries and a more important consideration is the model 
resolution that can be achieved with each method. Curvilinear coordinate systems 
create additional terms in the equations which decrease model efficiency. Also grid 
generation can be quite time consuming and the resolution cannot be focused freely 
on defined areas. The advantage of triangular grids is the very flexible selection of 
resolution. For instance the resolution can be easily focused on the river channel. The 
disadvantages of triangular meshes are at lessened computational inefficiency (FEM 
and algorithmic complexity in unstructured grids), more complicated software and more 
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difficult coupling between GIS and model data. The numerical disadvantage of FEM is 
that mass conservation is only guaranteed with sufficient grid refinement whereas finite 
volume method always conserves mass. 

In the vertical direction z-grid is used. This means that the layer depth remains 
constant over the whole model area except on the bottom where it varies freely. 
Because the Arakawa E-grid stagnation points are avoided and there is no need to 
utilize of coordinate system which has varying layer depths but constant number of 
layers in each grid point. s -system is computationally not as efficient as z-grid 
because latter has usually much less calculation points. Usually it is always 
advantageous to keep the vertical grid resolution constant over the calculation area 
because vertical properties are resolved in a consistent way over the whole model 
domain. 

In the EIA model it is possible to couple different models with different resolutions 
together. In this way a large area can be modelled with very high resolution for critical 
areas. The nested models are fully coupled, in other words the high resolution model 
affects the coarse one. 

1.2.10 Input and output data 

Floodplain and lake modelling specific inputs are: 

 topography (DEM) 

 vegetation (roughness and friction) 

 inflows and outflows 

 inflow concentrations 

 possible loadings 

 winds 

Grid generation programs read GIS-generated DEMs or other elevation data and 
produce the model grid. GIS can be used also directly to create the model grid but it 
has not yet been realized in the Tonle Sap system.  

The data is read separately for each nested grid with different resolution. Based on the 
tributaries data model calculates the average width and depth of the tributary in each 
model grid cell. 

Model outputs that can be used in the hydrodynamic part of the system include 

 water depth (DEPS, DEPZ) 

 water elevation (SURF) 

 flow velocity components (U, V) 

 flood duration (FLDU-files) 

 flood arrival time (FLAR-files). 

Other output parameters are e.g. concentrations, bottom heights especially in 
morphological studies, vertically averaged velocities, viscosity and other parameters 
connected to turbulence. 

Model output files for GIS contain coordinate system and format specifications. The 
names of the files signify the output date and time, variable, layer and nested model. 
Model output resolution is user defined and is usually higher than calculation 
resolution. Interpolation and tributaries masking is used in the output. Output files are 
read directly into the GIS and are used e.g. for damage analysis and evacuation 
planning. 

The GIS-format selected for the data exchange between the GIS and modelling 
software is BIL (Band Interleaved by Line). This format is open so that it can be 
accessed directly from the modelling software and is relatively efficient in storing data. 
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The main BIL-data files are accompanied by auxiliary files that define the binary format 
and coordinate system of the data. 

Below in Figure 8 the flow model related information is shown. The model input data 
consists of model grid and model forcing data, e.g. wind and boundary flows. Output is 
3-dimensional time-dependent flow field, which can be further used to compute, for 
example, transport of substances, water exchange, and sedimentation processes. 
Visualization of the flow data can be done with animations, and information of 
computed variables from single sites can be obtained as time series. 
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Figure 8.  Flow model related information. 

Input data summary: 

 bathymetric data for model grid, either as shorelines, point depth data and 
depth isolines, or as a digital elevation model. 

 wind measurements from modelled area for wind forcing computation, wind 
speed (m/s) and direction (degrees) with 3-6h or better time resolution 

 boundary flows (m
3
/s) including rivers and open boundaries (daily values) 

 flow and/or water level measurements for model calibration, flow is often 
measured in cm/s for every ten minutes, for surface height the time resolution 
depends on the modelled area and may vary from 10 minutes to one day. 

 temperature and salinity initial and boundary values (if computed). 

 sources, initial and boundary values of transported substances (if computed). 

Computed results summary (with any time resolution): 

 computed 3d time-dependent flow field for the modelled area  

 time series of flow speed, direction and water level 

 time-dependent fields of other computed variables (temperature, salinity, 
suspended sediments etc.) 

 time series computed variables 

 animations of flow and computed variables 

Model parameters 

 The flow model parameters can be divided to several categories including: 

 model setup parameters (calculation type selection related parameters) 

 numerical parameters (computation time steps, etc.) 

 physical parameters (e.g. turbulence coefficients, wind drag coefficient) 
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In addition to above model related parameters there are options for setting up the input 
and output data. The model parameters are explained more carefully in the model 
documentation and user interface help files. 

1.2.11 Software aspects 

Numerical and graphical calculation is realized with FORTRAN computer language. It 
is de-facto standard for numerical programming because its ease of use and 
computational efficiency. Interface to Windows calls is realized in C. Operating system 
dependent parts of the program are contained in specific modules and can be 
switched off by compiler directives. 

Parallelisation is achieved by general in-house parallelisation software. The core 
routine for each process to be parallelised must be copied into specific parallel 
subroutine, but the management of modules is done with general routines. ADI and 
flooding/drying processes have not yet been implemented in parallel code. 

Because model software development started in a period with modes computer power 
the code and solution algorithms have been designed to be efficient. Recently this 
requirement has been relaxed to some extent in favour of code maintainability 
because the code size has grown and the speed of computers has increased. Code 
speed is obtained in many cases by liberal use of memory, but so far standard or 
lightly above standard memory capacity has been enough. Nowadays the memory 
requirement is 256 MB ï 512 MB depending on the grid size. The grid size reaches 
typically up to 1ô000ô000 grid points. 

1.3 USING THE FLOW MODEL 

There are several types of computations the flow model can be configured to perform 
including: 

 computation of static flow field using constant external forcing (used to 
generate flow fields for water quality model), 

 computation of dynamic flow using varying external forcing (used for model 
verification or generating flow data for water quality model), 

 computation of advection of substance from known initial state, 

 computation of spreading of substance from a non-moving source point(s). 

1.3.1 Setting up a model grid and basic parameters 

The first task in setting up a model simulation is to prepare and import a model grid. 
The model grid preparation can be done using the RLGis program or separate grid 
construction program. After the grid is ready it is saved to a file and imported to the 
flow model. A grid can also be imported from existing model application. After the grid 
is imported some basic model parameters must be set, including: 

 model grid depth levels 

 model computation time steps 

 model variables 

 wind and flow boundary data 

 add time series points  

 set time series and animation output parameters 

1.3.2 Computation of static flow field 

A static flow field is computed from an arbitrary initial state (usually zero flow), keeping 
all the external forcing constant, and computing the flow until is converges to a stable 
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pattern. This is typically the simplest computation type since there is no need to set up 
time-varying external forcing and discharges.  

Static flow field computation is useful to check that all the computational options are 
correctly configured and that the model computation does not get unstable after a long 
period of computation. Static flow fields can also be used in water quality model. 

Typical static flow computations include situations where wind is constant, or there is a 
constant flow through the model area, or a combination of these. Note that a single 
constant flow coming into or leaving from the model area cannot be regarded as a 
static situation, since the amount of water in the model area either decreases or 
increases. 

1.3.3 Computation of a dynamic flow field 

Computation of time-varying flow differs from static flow field computation in such way, 
that in the static computation the external forcing are constant, whereas in the dynamic 
computation the forcing varies with time. Dynamic flow computation can be used, for 
example, to compare computed model results to measured flows. 

1.3.4 Computation of advection of a substance from initial state 

Computation of advection of substances from initial state is usually performed using a 
dynamic flow field. This kind of computation can be used to find out, for example, 
where a specific water mass is moving during a given time period. Also the exchange 
of water between different areas in different conditions can be explored. 

1.3.5 Computation of spreading of a substance from a source point 

Computation of spreading is usually performed using a dynamic flow field and initial 
values for the spreading variables. This kind of computation can be used to follow the 
spreading of one or more substances from one or more source sites. 

1.4 STRUCTURE AND USE OF THE USER GUIDE 

The user guide contains three different types of material: 

 Model description: the model equations and theory are described in detail 

 Software operation: the main model controls and functions are described in 
detail with practical examples 

 Background information: includes broader modelling context and research 
results. 

The user guide has been constructed and structured as user-friendly as possible to 
serve the needs of users with different backgrounds and purposes of model use. The 
user guide includes illustrative figures and diagrams to make it easier for the user to 
follow and apply the information. The linkages between model operation and model 
description have been established to facilitate the better understanding of the theory 
behind the different parts of the model.  

1.4.1 Structure of chapter and information boxes 

Each chapter begins with the small text box with short introduction to the chapter and 
list of the sub-headings in the chapter including links to the places in text where the 
sub-headings are. The example of the small white text is provided boxes presented 
below: 
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The steps to guide user through use of certain part of the model are described with the 
numbered lists: 

1. the main steps are described with numbers:  

a. the sub-steps are described with letter  

The text boxes provide more detailed information for example the parameters and 
other functions. The boxes also provides model examples based on the projects the 
model has been applied.  

Box 2.  Example of text box. 

 

The links between Model operation and Model description parts are marked as an 
underlined blue text following the page number inside the brackets [page_number] 
where the link is pointing to.  

This is the example of the link: See Box 1 [14] 

The information box is marked with the blue info-symbol  as illustrated below. 
The information box provides important information of the programme.  

 

The trouble-shooting information box is marked with the orange no-symbol  as 
illustrated below. The information box provides information of the trouble shooting 
when possible malfunction of the programme occurs.  

 

The additional information box is marked with the blue computer symbol  as 
illustrated below. This box provides e.g. more detailed information of the parameter, 
description of some term, etc. 

 

Whether you should have any further comments and/or questions related to the EIA 
3D model system, this user guide, or other matters related to the model or modelling 
work, please contact to EIA staff by email.  

1.4.2 Conventions  

This user guide uses particular document conventions to help the user locate and 
identify information. The following typographical conventions are used in this user 
guide: 

Type style Used for 

Bold Window or menu names available to be selected in EIA 3D model. 

Bold Fields that require the user to enter the required information such 
as, file names, data values or dates, etc.  

<enter> Requires the user to press the specified key 

blue text reference to other part of the user guide or outside document 
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PART I ï MODEL OPERATION 
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2 QUICK INSTRUCTIONS FOR MODEL SETUP AND USE  

The general concept flow chart of setting up the EIA 3D model application is presented 
in Figure 9.  

 

Figure 9.  Flow chart of concept of applying EIA 3D model system.   
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The folder names in the instructions below refer to the MRCS Deliverables-package 
available through the MRCS/IKMP. 

2.1 USER INTERFACE SOFTWARE INSTALLATION 

Uninstall older versions of the software. This applies specially to versions prior to 2008. 
You can either use Windows start/ Programs/ EIAModels/Remove EIAviv or start/ 
Settings/ Control Panel/ Add or Remove Programs/ EIAviv. In the model 
application folders tailored ip- and frm-files should be deleted as they can interfere with 
software execution. If the latest general model version is used, also l.exe and other 
similar executables should be deleted in the application folders. If you have used 
VivDirSetup.exe ï programme, delete also it as it should not be used any more. 

To set up 3D model user interface, run VivSetup.exe. This should be always be 
installed.  

 

2.2 CREATION OF A NEW MODEL 

Open any *.fld project-file in the ModelApplications sub-folders. 

Click File/New/Create empty grid. 

Specify file dimensions (x, y and grid size). 

Click Model/Grid depths to specify the grid elevations (selecting tabular editing 
enables copying from outside sources). Observe that in the model ï sign is inserted to 
the elevations to make them negative. This follows from the use of the model in two 
different modes either as (i) relative to a rather invariable water surface as positive 
depths or (ii) as elevations (negative ñdepthsò). 

For storing a project click File/Save. For starting a new project select File/Save as and 
prescribe new name. Each time a project/model is run the previous output files 
including flow fields are overwritten if output file names are not changed either 
changing the names in the user interface or starting a new project with Save as. 

2.3 SETTING UP A MODEL GRID 

In case of a 3D application, set water layer depths (measured to the water surface)  in 
Model/Grid data/Edit level depths. 

Set up model grid location in Model/Grid data/Grid coordinates. Prescribe model grid 
origin coordinates (x,y) in the same reference system where maps are provided for the 
model and where model GIS outputs are used. Prescribe also model longitude and 
latitude. Only latitude has effect on the flow simulation through Coriolis-force. 

 

2.4 SETTING UP COMPUTATIONAL OPTIONS 

Select flow simulation, implicity and input modes: 

Go to Model/Computational parameters. 

Select calculate 2D to get layer velocities for 2D + layer velocity difference mode. 
This is faster option. 
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Select calculate layer velocities directly for direct calculation of the layer velocities. 
This is slower option, but in some cases such as high vegetation friction more 
accurate. 

You may try predictor-corrector for increased stability in high friction simulations but 
it is not often needed. Makes simulation slower. 

For improved stability, check implicity for vertical velocity, vertical turbulence and 
bottom friction. Instead of using implicity, an option is to use smaller time steps. 

Select Input/none. 

2.5 SETTING UP TIMESTEPS 

Go to Model/Time steps. 

Check External field, Internal field, Bottom friction and Flooding boxes and give 
appropriate time steps ï as long as possible but preserving stability and physicality of 
the computation. 

External field (2D) time step should be max/ gHs , where æs is the model grid 

size (m), g earthôs gravitational acceleration (m/s
2
) and Hmax maximum water depth 

(m). 

Internal field (vertical velocity differences) time step can be usually larger than the 
external one. 

Flooding time step should be as large as possible (100 ï 5'000 s) because flooding 
changes simulation topology and most of the model coefficients have to re-calculated 
making the flooding step computationally heavy. 

Specify additional processes when needed (Horizontal turbulence, Vertical 
turbulence and Nonlinear advection, that is momentum advection). The additional 
processes can make the solution less stable requiring decreasing also other time 
steps. 

2.6 SET UP MODEL PARAMETER VALUES 

Go to Model/Physical parameters. 

If vertical turbulence is not calculated (selection through timestep window), one must 
prescribe  viscosity values between layers by clicking Set for constant vertical 
viscosity. 

Use small Constant horizontal viscosity value when the grid size is small 
(appropriate values for grid sizes less than 1 km about 1000 cm2/s). 

Usually donôt check linear-box in Bottom friction. Appropriate non-linear bottom 
friction values are 0.0025 ï 0.01 depending on the flow and type of the bottom. 

Set start-up Water level depending on your topographic reference system. For 
instance when the reference system is MSL (Mean Sea Level) in Hathien, the water 
level should be set around 165 m in Vientiane applications. 

2.7 SET UP ANIMATION OPTIONS 

Go to Model/Animation/Animation options. 

Select Variable from the list. For instance for flow speed select SPED. 
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Select appropriate Scale, for instance for SPED you may select 0 ï 200 cm/s. 

If flow arrows need to be drawn check flow on-box and define arrow Coefficient. The 
smaller the coefficient the smaller the animated arrows will be. 

Prescribe Animation frame step, that is the interval how often animation is updated. 

2.8 SET UP FLOW CONTROL POINTS AND AREAS 

Set up of boundary values, wind, load point, time series output points etc. by selecting 
Add item-button from the control button row (yellow and green button with a +-sign). 
Click either one point or select an area with the mouse and select the control from the 
list opening by the mouse cursor. 

 

2.9 DEFINE INPUT AND OUTPUT FLOW FIELDS 

Go to Model/Start, end and dynamic fields. 

Check Output static end field-box and prescribe output file name to store the fields at 
the end of the simulation. 

For Dynamic output check Output dynamic field and prescribe file name and output 
interval in hours. Dynamic fields store computed values for the whole simulation 
period.  

When using previously calculated flow field for start-up, prescribe Type (static field or 
dynamic) and Filename. 

When using previously calculated dynamic flow field for flows in sediment,  erosion, 
water quality, oil, productivity or similar calculation, check don't calculate flow, use 
dynamic field. This option uses stored dynamic flow field for flow and saves lot of 
computation time. 

For storing illustrative statistics, data products or outputting GIS-files in BIL-format, go 
to Model/Statistics. Check output 2D fields and select parameters. Prescribe time 
interval for GIS-output when output BIL files is selected. 

 

2.10 RUNNING THE MODEL 

To check and debug the model select debug option in Model/ Computational 
parameters dialog window. Don't use debug option for long model runs as it is very 
time consuming. 

For running the model go to Model/Run and either prescribe run time in hours (N 
hours) or when N hours is zero or negative, Start date and End date for start and 
end of the simulation. 

When running the model, animation can be updated more frequently than prescribed in 
the Animations-option by pressing F3-key when OpenGl-animation window is 
selected. For other options see OpenGl-menu in the animation window. 
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3 SOFTWARE INSTALLATION 

 

 

 

 

 

 

3.1 SOFTWARE INSTALLATION 

Prior to use of the EIA 3D hydrodynamic model software the software has be installed 
to the computer. 

1. Uninstall older versions of the software. This applies specially to versions prior 
to 2008. You can either use Windows start/ Programs/ EIAModels/Remove 
EIAviv or start/ Settings/ Control Panel/ Add or Remove Programs/ EIAviv. 
In the model application folders tailored ip- and frm-files should be deleted as 
they can interfere with software execution. If the latest general model version is 
used, also l.exe and other similar executables should be deleted in the 
application folders. If you have used VivDirSetup.exe ï programme, delete also 
it as it should not be used any more. 

2. Double click the VivSetup.exe file 

 

 

3. Press Next >> in the Welcome to setup window 

4. Software License Agreement: Read carefully the ñMaster end-user license 
agreementò prior to accept the agreement by pressing Yes 

This chapter provides step by step instructions how to install the model software to 
your own computer. The chapter is divided to two parts: 

Software installation 

Hardware and operating system requirements 
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5. User information: Write your name and company/organisation/university you 
are based in to the User information window. Accept the user information by 
pressing Next >> 

6. Select components: Select the programme components you want to install. 
You have to select at least the following components to be able to run the EIA 
3D model: 

a. Flow & Water quality models 

Also the RLGis component is advised to be installed. RLGis is GIS programme 
supporting the files used in the EIA 3D model and needed for data preparation 
of some of the model input data.  

The VMod hydrological model and Rnet 1D river model components can be left 
out if you donôt need to use them. These can be also installed later if needed. 
Rnet should be installed if you intend to use the combined 1D/2D/3D model. 

Disk space requirement is 86 MB for full installation. If Rnet-option is not 
selected the disk space requirement is 41 MB. 

When you have selected the components you want to install, press Next >>  to 
continue. 
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7. Choose destination location: Select the location you want to install the 
model software. The suggested directory [C:\EIAModels\VIV] is recommended 
to be selected as it is also used in this user guide as the reference directory. 
Thus, by selecting this directory it would be easier to follow the user guide as 
well. Also, some parts of the model and data processing donôt support spaces 
in the file names and thus, it is not recommended to install the programme for 
example under the ñprogramme filesò.  

If you wish to change the directory, press Browse and select the folder and 
location you want to install the software to.  

Press Next >> to continue.  

8. Start installation: You can check once more the target directory and user 
information to be sure that everything is ok before starting the installation. 
Press Next >> to start the installation.  

You can follow the installation process from the Installation process window.  
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9. If the following window appears, the EIAviv has been successfully installed to 
your computer. Press Finish to exit the installation.  

 

 

10. For the Mekong applications install in a similar way the model engines from file 
MekongModelSetup.exe 

 

 

3.2  HARDWARE AND OPERATING SYSTEM REQUIREMENTS 

Hardware requirements for the model runs depend strongly on the application. The 
smallest test and training cases can be run on practically any PC regardless of the 
power of the processor or amount of memory. On the other hand especially 
applications used for bank erosion with large number of grid cells, small grid and time 
step size and turbulence and momentum advection calculation can run very slowly on 
less powerful hardware. Recommended hardware for large problems is: 
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 ̧ central memory 2 GB (even if model calculation loop will run in most practical 
cases without need for slow virtual (hard disk) memory even under 1 GB, there 
should be sufficient memory for other applications) 

 ̧ dual or quad core processor (mostly to run efficiently long model runs while 
working with other software) 

 ̧ AMD 64 X2 Athlon 5200+ or higher or Intel Intel Core2 Duo E8200 (6 MB L2 
cache, FSB 13333 MHZ) or higher 

 ̧ new optimised model code can run especially efficient on Intel Core2 
architecture utilising vector processing and SSE instruction sets; to a limited 
extend SSE is also utilised in the AMD processors, but because of compiler 
limitations not so efficiently 

 ̧ sufficient disk space; model software requires 36 - 80 MB depending on the 
installation options; model applications may require gigabytes depending on 
what is stored of the model results. 

Traditionally AMD processors have been faster for fluid mechanics simulations 
because their floating point and memory systems have been faster. Later Intel has 
improved memory speed and competes on par with or even exceeds AMD. 

Multi-core processors have the potential to run parallelised programme code much 
faster. Although parallelisation has been implemented in the model, the latest model 
developments have not yet been checked with parallel execution. This is an option in 
the future to run large and complex applications faster. 

Speed of video hardware is not an issue for the model runs. In some older video cards 
hardware acceleration causes model OpenGL interactive graphics to freeze. In this 
case hardware acceleration should be be reduced to basic setting. 

Extremely large applications such as Lower Mekong Basin model with less than 1 km 
grid size may not be able to run under 32 bit operating systems because they exceed 
2 GB per-process memory limit. Model should then be compiled with a 64 bit compiler. 
64 bit operating systems offer also potential for faster code execution because of 
among others large number of utilised registers. However, in practice the speed-up is 
limited or 64 bit versions can run even slower. 
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4 MAIN FILES 

 

 

 

 

 

 

The EIAModel system consist two groups of files: 

 model system files  

 model application files. 

4.1 MODEL SYSTEM FILES 

The model system files contains three types of files: 

 ̧ exe user interface and model executables 

 ̧ ip user interface procedure and definition files 

 ̧ frm model input processing control files. 

 

The model system files are installed during the model software installation (Section 3.1 
- Software installation) and are typically located under C:\EIAModels\VIV folder. 

This chapter provides overview of the files used by the model system. The chapter 
is divided to three parts: 

Model system files 

Model application files 

TXD file format 
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4.2 MODEL APPLICATION FILES 

The model application files are application specific input and output files. Model input 
files contain environmental conditions, model grid and model parameter. These files 
are installed either in C:\EIAModels directory under each model application sub-
directory or anywhere according to user needs. Illustration below shows the model 
application directory structure. 

C:\EIAModels 

 VIV ï model system files 

Example_model ï model application files 

Data ï primary data that user interface processes; the data is processed 
and combined to create model input data files into the WQ-directory 

WQ ï processed model input files and simulation result files 

example_model.fld ï flow model parameters 
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Models can be started by opening a preferred model directory and double clicking a 
fld-file (model definition/ project file). For example, to start the example_model open 
the C:\EIAModels\example_model directory and double click "example_model.fld"-file. 

File types listed below are found in the model application directories. Double clicking 
files with types marked in bold type will open associated application. 

 

File 
extension 

Associated application Description 

fld VIV flow model user 
interface  

flow model grid, definitions and 
parameters 

txd VIV time series drawing system standard timeseries data 
files (see txd format next chapter) 

dat  model input files 

dig VIV RLGis and Digedit map file used for user interface and 
model graphical output 

ipd VIV RLGis land use data; some model 
parameter values are associated 
with the land use classes such as 
friction, vegetation height and 
sediment oxygen demand 

exv VIV field drawing and 
analysis (only statistical, 
summary and end fields; 
not dynamic binary files) 

model output fields: velocity 
components, water elevations, 
concentrations, turbulence 
parameters and sediment budgets 

bil GIS standard software GIS output of computed values on 
prescribed intervals 
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eps standard graphics 
software 

encapsulated postscript drawing of 
the computed values 

gra VIV time series drawing timeseries output file 

tek VIV animation drawing animation output file 

   

out  model run report: parameter values, 
inputs, computed values, time 
series output, computational time 
and diagnostic messages 

err  error message file, can also contain 
diagnostic messages 

 

In addition to the dat-files, model input files include: 

 lfilenam ï model input file list, generated automatically with VIV user interface 

 param.inp, nest*.dat ï nested model definitions 

 specific files for inputting GIS, meteorological and field measurement data 
(e.g. model grid and dikes directly from standard GIS software). 

 

The combined 1D/2D/3D model uses in addition 1D RNet river and channel model 
files: 

File extension Associated 
application 

Description 

rnp VIV RNet model 
user interface  

model parameters 

rnd  model schematisation 

vms  output file for computed flows, water 
elevations and concentrations 

err  error message file, can also contain 
diagnostic messages 

 

Additional and supporting model software uses following file types: 

File extension Associated 
application 

Description 

vmp VIV VMOD model 
user interface 

VMOD hydrological model grid, 
definitions and parameters 

vmd  VMOD model grid definitions 
(elevations, slopes, vegetation, soil 
types) 

vms  VMOD field output file (soil moisture, 
surface and sub-surface flow, 
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concentrations, precipitation, leaf area 
index, etc.) 

hbv VIV HBV model 
user interface 

HBV hydrological model parameter file 

gip VIV RLGis RLGis project file 

bil, (tif), 
shp, dat, ps 

VIV RLGis and 
Digedit 

Supported standard formats for GIS 
data input 

 

4.3 TXD FILE FORMAT 

TXD file format a text file format for storing structured table data. The file contains 
contain two parts, the file header and the file data. The file header contains any 
number of file identification information and a data definition. The data part contains 
any number of data rows divided into data fields as defined the file header. 

txd2  

ident ification line  

identification line  

é 

field definition  

field definition  

é 

data  

data line  

data line  

The file should always start with a row containing the text "txd2". After this line are the 
file identification lines, where each line consists of an item identifier and an item value. 
The item identifier must be a string starting with a letter and containing no spaces or 
tabs. The item value can be a number or a string. For example, 

location "Koijärvi 2"  

ypos 65.236  

xpos 22.183  

Additional identifiers, such as data source, missing value identifier and coordsys 
explanation can be added to further identify the data.  

A field definition is composed of a field type, field name and field length/format. 
Following field types are available.  

str - string 
bool - integer 0-1 
byte - integer 0-255 
int - integer 32-bit  
real - real number 
time - time, e.g. date and clock values together 
date - date value 

Time type fields have a format definition instead of length definition. The format 
definition is a string in double quotes (ñò) containing letters D,M,Y,h,m,s, meaning  
date, month, year, hour, minute and seconds, for example ñYYYYMMDDhhmmssò.  

time date ñYYYYMMDD hhmmò 

After the field definitions there is a line containing the word ñdataò, and after this the 
data lines. Data values must be always separated by at least one space character, the 
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field lengths do not include this space character. Below is an example of a complete 
txd file. String fields in the middle of the row may not contain spaces within the string, 
for the last field of the row this restriction does not apply. 

txd2  

location "Lake A 2"  

xpos 22.183  

ypos 65.236  

missing - 9999  

time date ñYYYYMMDD hhmmò 

int wdir_degr 3  

real wspeed_m/s 5  

DATA 

19990101 1200 234 5.0  

19990102 1200  34 3  

19990103 1200  45 35.0  

19990104 1 200  43 45.0  

Summary of standard file ids: 

location ï  data location name  
statid ï  station identifier (usually 4 character long string is used) 
xpos ï  measurement point x ï coordinate, can be UTM or longitude  
ypos ï  measurement point y ï coordinate, can be UTM or latitude 
coordsys ï  optional, defines the coordinate system for xpos and ypos 

variables.  
dbname ï  optional, defines measurement data file in measurement point 

file. 
pidfile ï  defines measurement point file in measurement data file 
missing ï  identifies missing data value used in file 

Summary of standard field names: 

date ï   contains time value of measurement 
depth ï  contains measurement depth in meters 
variable ï  contains variable code if several variables are in same file 
value ï  contains variable values, used together with "variable" field 
pid -   contains a unique identifier for the location, usually a 4 character 

long string is used (e.g. BAT1, KCH3) 
xpos ï  in measurement point file, contains point x-coordinate 
ypos ï  in measurement point file, contains point y-coordinate 
name ï  in measurement point file, contains location name  

Summary of standard codenames and units for variables: 

PREC_mm   precipitation  
WDIR_degr  wind direction  
WSPD_m/s  wind speed 
FLOW_m3/s  discharge  
WLEV_mm  water level 
EPAN_mm  pan evaporation 
TAVG_C  daily average air temperature 
TMIN_C  daily minimum air temperature 
TMAX_C  daily maximum air temperature 
RHUM_%  relative humidity 
TWMI_C  daily maximum water temperature 
TWMX_C  daily maximum water temperature 
PRES_kPa  pressure 
DEPTH_m  measurement depth 
DINN_ug/l  dissolved inorganic nitrogen 
DIPP_ug/l  dissolved inorganic phosphorous 
TOTP_ug/l  total phosphorous 
TEMP_C  temperature 



3D Modelling User Guide 

www.eia.fi 45 

PHVA_lgH  pH 
SEDI_mg/l  suspended sediment 
COND_mS/m  conductivity 
CA_mg/l  Ca 
MG_mg/l  Mg 
NA_mg/l  Na 
KA_mg/l  Ka 
ALK_mmol/l  alkalinity 
CL_mg/l  Cl 
SO4_mg/l  sulphate 
NO2_ug/l  nitrite 
NO3_ug/l  nitrate 
TOTN_ug/l  total nitrogen 
NH4N_ug/l  ammonium 
PO4P_ug/l  phosphate 
SI_mg/l   Si 
OXYG_mg/l  dissolved oxygen 
OREL_pros relative oxygen concentration (in percentage) compared 

to saturation value (0 ï 100 %) 
CODM_mg/l  Chemical Oxygen Demand (using Mn) 
CHLA_ug/l  chlorophyll A 
CDIR_cm/s  current direction 
CSPD_deg  current speed 
TURB_NTU  turbidity [Nephelometric Turbidity Units] 
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5 BASICS FOR USING EIA 3D MODEL SYSTEM 

 

 

 

 

 

 

 

 

 

 

 

 

5.1 STARTING THE EIA 3D MODEL SOFTWARE 

There are two options to start the EIA 3D model application: 

 From the EIAModels shortcut icon on the desktop 

 By open the model application and at the same time the model software by 
open the *.fld file under the C:\EIAModels\[model_application_name] directory  

5.1.1 Starting the software from EIAModels desktop shortcut icon 

1. double click the EIAModels shortcut icon on your desktop 

 

 

 

In this chapter the basics for use of EIA 3D model system are presented including 
starting the model, graphical user interface, structure of the main menu and tool-
bar. The opening and saving of existing model application are also described.  

The chapter is divided to five parts: 

Starting the EIA 3D model software 

Graphical User Interface (GUI) 

Menu structure 

Error! Reference source not found.  

Exit model application 

Saving model application 

Cleaning model applications 

Text editor 
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2. Select the flow model and press OK 

3. The Flo-window opens with the main menu, tool-bar and NewProject flow 
model window 

 

5.1.2 Starting the software from fld-file 

1. go to the directory of the model application you want to open (e.g. 
C:\EIAModels\3DEXAMP) 

2. double click the model application you want to open (e.g. winddriven1.fld) 

3. The model software opens with the model application you wanted to open 
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5.2 GRAPHICAL USER INTERFACE (GUI) 

The flow model user interface main window is shown below. The window contains a 
menu, a toolbar and a work area. The menu is used to select actions to be performed. 
The toolbar contains, for example, tools for moving around in the model grid area. The 
work area may contain different type of windows, for example model grid window, time 
series windows and data table windows (Figure 10). 
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Figure 10.  EIA 3D Model graphical user interface.  

5.2.1 Main menu 

The menu structure of the model reflects model usage, which can be roughly divided 
into seven steps:  

1. File handling and model grid importing, File menu 

2. View control options, View menu 

3. Input data definition, Source data menu 

4. Setting model parameters and Model computation, Model menu 

5. Examination of results, Analysis menu 

6. Help functions, Help menu 

7. Window control, Window menu 

 

 

 

5.2.2 Tools menu bar  

The tools menu bar shows several tools related to picture handling and data item 
management.  

 

 

Model window 

Tools menu bar 

Main menu 

Data table 
window 

Time series 
window 
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The tools are described in more detailed below: 

Tool Function 

 
Zoom: Magnify or zoom into the picture. Click the 
button and then drag a rectangle with mouse to the 
window. 

 
Zoom out: Maximum view or Zoom out. Click this 
button to return to the no zoom state. No effect if no 
already in maximum view. 

 

 

Move: Pan the map 

 
Copy as metafile: Copy the picture to clipboard as a 
picture (Windows metafile). Can be used to transfer 
pictures to text processing and drawing programs. 

 
 

Copy as bitmap: Copy the picture to clipboard as a 
bitmap (Windows metafile). Can be used to transfer 
pictures to text processing and drawing programs. 

 

Add item: Add an item (flow, timeseries, 
concentration, load, etc) to the map 

 

Remove item: Remove an item from the map 

 
 

Move marker: Move item in the map 
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5.2.3 Model window 

The model window shows the computational model grid, where usually water is 
displayed with white and land with white colour. 

  

 

The grid is decorated with symbols representing different model input and output data 
items, for example: 

 

 

   
Time series site (output) 

 
Flow boundary value (input) 

 

Wind (input) 

 
Additive flow (input) 

 
Water elevation (input) 

 
Concentration (input) 

 
Load (water quality) (input) 

5.2.4 Command window 

Command window informs the possible errors within the model use. User can also give 
commands to the programme if needed. Most of the commands, however, will be given 
through the GUI and Command window provides mostly information from the 
programme to the user.  
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You can open the Command window from View ï Show Cmd window 

 

5.2.5 Data table window 

The model input data, as discharge measurements, water level, etc, can be accessed 
and/or edited and analysed through the data table window: 

 

The table itself shows the date of the data and data itself. As can be seen the Menu 
bar and toolbar have changed from the one which is available when model window is 
open.  

The user is able to change the values in the table if needed.  

 

 

When clicking the Menu the following menu appears: 
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From the Menu button on the toolbar you can do following actions: 

 Cut   ctrl-X 

 Copy  ctrl-C 

 Paste over  ctrl-V 

 Paste insert 

 Insert row 

 Remove row(s) 

 Data 

o Create matrix 

o Write to file 

o Insert to file 

 Calculate 

o Statistics 

 Plot 

o XY dot 

o XY line 

o Area  

o Line  

o Bar 

By using the tools under Data, one is able to create new matrix, write that to the new 
file or insert to the existing file.  

From Calculate ï Statistics the basic statistics such as number of samples, sum, 
average, standard deviation, and minimum and maximum values. The result from one 
dataset is shown below: 

 

With the Plot tools the user is able to illustrate the data in graph as illustrated with few 
examples below: 
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Plot ï Line: 

 

0 20 40 60 80 100 120 140 160

0

100

200

300

400

 

Plot ï Bar: 
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5.2.6 Timeseries window 

Managing of timeseries window is explained in section 15.2 Timeseries picture 
management on page 213. 

 

5.3 MENU STRUCTURE 

The menu structure of the model reflects model usage, which divided into seven main 
component and each of those to sub-component as listed below. The page numbers 
from where more information for each menu item can be found are listed in Table 1.   

1. File handling and model grid importing, File menu 

a. Application file handling  

b. Other  
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2. View control options, View menu 

a. Zoom control 

b. Window options and management 

3. Input data definition, Source data menu 

a. Boundary condition data management 

b. Timeseries data management 

c. Application setup 

4. Setting model parameters and Model computation, Model menu 

a. Grid parameters 

b. Model parameters 

c. Model result parameters 

d. Model computation 

5. Examination of results, Results menu 

a. Field results 

b. Animation results 

c. Timeseries results 

6. Help functions, Help menu 

7. Window control, Window menu 

a. Window management 

b. Application windows 

 

  

Table 1.  Each component, sub-component, and menu item of the Main menu with the 
corresponding page(s) in the user guide where the functions of menu item is 
explained. 

Main 

component 

Sub-component Menu item Page 

1. File 1a Application file 

handling  
New  67 

Opené 62 

Save 64 

Save asé 64 

Comments... 64 



DMS-Project, Mekong River Commission 

MRCS/IKMP --- December 2010 56 

1b Other Edit fileé 65 

Editor setupé 65 

Clean upé 65 

Exit 63 

2. View 2a Zoom control 

 

Zoom 1 74 

Zoom 2 74 

Zoom 3 74 

Zoom 4 74 

Zoom top 74 

Define zoom areas... 74 

2b Window options 

and management 
Redraw grid 75 

Show Cmd window 75 

Options... 76 

3. Source data 3a Boundary 

condition data 

management 

Wind... 93 

Flows... 94 

Additive flows... 98 

Z-boundariesé 100 

Concentrations... 102 

Loads... 104 

Atmospheric data... 106 

Ice data... 106 
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Particle release 

parameters... 
107 

Initial values... 108 

3b Timeseries data 

management 
Timeseries data 

files... 
109 

Datapoint handling 111 

Weather 

interpolation 
112 

3c Application setup Application setup... 113 

4. Model 4a Grid 

characteristics 
Grid parametersé 115 

Grid depths... 121 

Structures and 

channels 
125, 131 

4b Model 

parameters 
Variables 134 

Parameters 138 

Land use 147 

WQ parameters... 152 

Time steps... 155 

Computational 

parameters... 
160 

Computation 

period... 
161 

4c Model result 

parameters 
Start, end and 

dynamic fields... 
162 

Statistics and 2D 

indicators... 
163 

Out-file definitions... 165 
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Animations... 165 

Timeseries... 173 

4d Model 

computation 
Run... 186 

Batch... 189 

Timesplit... 190 

5. Analysis 5a Field results 3D end fields... 194 

2D indicator fields... 194 

3D statistics fields... 194 

5b Timeseries 

results 
Timeseries plots... 209 

TSProfiles... 209 

Timeseries reports... 209 

5c Animation results 
Animation... 226 

Animation to bmp... 228 

5d Numerical output 
Show outfile 165 

5e 

Macro processing 
Run macro 209 

Step macro 209 

6. Help   Abouté 230 

Contentsé 230 

7. Window 7a Window 

management 
Cascade 232 

Tile 232 
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Arrange icons 232 

Close all 232 

7b Application 

windows 
[active windows]  

5.4 OPEN EXISTING MODEL APPLICATION 

5.4.1 From fld-file 

One option to open existing model application is to open it directly from the model 
application file (*.fld). as explained below: 

11. go to the directory of the model application you want to open (e.g. 
C:\EIAModels\3DEXAMP) 

12. double click the model application you want to open (e.g. winddriven1.fld) 

13. The model software opens with the model application you wanted to open 

14. If txt-file with the same name as the application exists, the file is shown in front 
of the main window (ñexplanation windowò). 

 

5.4.2 From GUI 

Second option to open the existing model application is to open it from the model GUI 
if the EIA 3D model is already open.  

 From main menu select File ï Open  
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 go to the folder where the model application is and select the model application 
file (*.fld) you want to open 

 press Open  

 The model software opens with the model application you wanted to open 

 

5.5 EXIT MODEL APPLICATION 

To exit model application select File ï Exit from main menu or X on the upper right 
hand corner of the interface window.. The following window appears: 
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If you want to save the model application before exiting, press Yes, otherwise press 
No. After that model still asks whether you are sure to exit the model or not. Press Yes 
to exit the model. If you want to resume, press No.  

 

5.6 SAVING MODEL APPLICATION 

5.6.1 From GUI 

To save your model application and all the settings in it, follow the instructions below:  

i. From main menu select File ï Save or if you want to save the application with 
different name File ï Save asé  

ii. If you selected Save and you have already saved the application before, the 
model is saved like that. If you selected Save asé or Save and the model is 
not saved before (new application) the following window appears: 

 

iii. Select the destination folder and the name you want to save the model 
application with 

iv. Press Save and the model is saved 

5.6.2 Save case before running  

There is option also to save the model application each time before running it.  

 From Main menu go to Model ï Runé  

 Select on the Save case before running - box 
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 Press Compute to run the model 

 

 

5.7 CLEANING MODEL APPLICATIONS 

When work has been done user can clean up files stored for each situation and 
scenario. The cleaning options can be accessed through File ï Clean up... menu. 

 

5.8 TEXT EDITOR 

User can set up an editor to work with the user interface, Model ï Editor set upé 

 

 

One can open text files with Model ï Edit fileé command. 
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6 CREATING NEW MODEL APPLICATION 

 

 

 

 

 

 

 

 

 

 

 

 

 

6.1 CREATING EMPTY GRID 

The model application can be created either based on the elevation data (next section) 
or creating empty grid which is dealt in this section.  

1. Select File ï New ï Create model ï Create empty grid 

 

 

2. Press OK 

3. Enter the dimensions of the grid and box size in meters following the 
guidelines: x-dimension y-dimension box_size (as a default the grid is 10*10 
boxes with the box size of 1000 m). The number of your application depends, 
of course, the application you want to create.   

 

This chapter introduces how to create a new model application 
either from elevation data or manually by creating empty grid.   

The chapter is divided into two main parts: 

 

 

 

 

 

 

 

 

Creating empty grid  

Creating model grid based on elevation data 
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4. Press OK 

 

5. The empty grid is ready. 

 

 

There are three options to define the depths of the grid: 

 Manually using the Model - Grid depths, Map (for more information, see 
Section 9.2.1 ï Modifying the grid depths/ elevations in map) tool to define the 
depth for each grid cell 

 Manually using the Model ï Grid depths, Table (for more information, see 
Section 9.2.2 ï Modifying the grid depths in table) tool to define the depth for 
each grid cell 

 From table where depths are already in place by copying the information to 
the model by using the Model ï Grid depths, Table (for more information, 
Section 9.2.2 ï Modifying the grid depths in table) tool 

 

 

6.2 CREATING MODEL GRID BASED ON ELEVATION DATA 

To create the grid the original data can be in many different forms: digital elevation 
model (DEM), depth points, and/or contour lines. The files can be also in many 
different file formats: *.shp, *.bil, *.ipd, *.dig, etc. Thus, you should have some basic 
knowledge of the GIS in general and the basic use of some common GIS applications 
should be known as well. 

6.2.1 Data needed 

The data needed to create a grid for 3D Model are basically any data from the 
elevation of the ground surface: DEM in *.bil or some other format, contour lines in 
*.shp or *.ipd format, depthpoints in *.shp, *.ipd, or *.dig format. From the data you 
have the first phase is to create a *.dig file of the original data you have. 
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6.2.2 Data conversion 

In this part some of the most common data conversion will be presented. It is 
impossible here to introduce all the possible alternatives. Hence, to do more 
complicated data conversions there could be a need to assistant from the trainer. 

Original file in *.bil format 

When the original DEM file is in *.bil format: Open the bil-file in RLGis and save it to 
*.dig format. 

a. Open RLGis program 

b. Add layer ï import file - *.bil 

 browse the needed *.bil file 

 open it 

c. Do the needed operations (if any) as resize, change the format, change values, 
etc. 

d. Save the file to *.dig format 

 Click right mouse button on the file in the left file list. 

 select save 

 type the file name  

 select the right format: dig 

e. Go to the next step: Convert *.dig file to 3D grid 

Original file in *.shp (point) format 

When the original DEM is as depth point format in *.shp file: Open the *.shp file in 
Digedit and save it to *.dig format 

a. Open the Digedit program 

b. Open the .*shp file 

 

a. for depth column you have to select the column in where the 
information of the elevation is. Normally that is called GRID_CODE 
(look image below). 
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b. for target type you have to select the point depths (look image below) 

 

c. Save the file to *.dig format 

a. Select File ï Save dig 

b. Type the name of the file 

c. Press Ok 

d. Go to the next step: Convert *.dig file to 3D grid 

6.2.3 Convert *.dig file to 3D grid 

First you have to copy the convert program to the same folder where your final *.dig file 
is located. Hence, copy the following files 

 higeneva.exe 

 nestneva.exe 

 coni 

 cohi 

to the same folder where the dig-file is. Those program files are e.g. in folder gridgen. 

Higeneva 

>> input: coni and digit.dat << 

 rename the *.dig file created from the DEM to digit.dat 

 edit coni ïfile following the instructions below (using e.g. notebad): 

0   \units: 0=meter, 1=latlong 

0.001 1.  \horizontal conversion coefficient, 
vertical conversion coeff. 

50 size of the grid box in chosen unit 

1 356800 400000 1462800 1512000  \0=off, 1=on, minX, maxX, minY, 
maxY 

0 360000 1341000 \0=off, 1=on, used point for 
determine the direction 

0 2000 2500  \0=off, 1=on, parameters to the 
program  
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 after the parameters are right in coniïfile, run the program by typing to the 
command line: higeneva 

 

 

<< output:  e.g. op >> 

Nestneva 

>> input: cohi and in1.dat << 

 rename the op file to in1.dat 

 edit cohi ïfile following the instructions presented 

1 /number of input data files 
(in1.dat, in2.dat etc.) 

2      /number of subareas 

50 357000 1463000 399800 1511000  /size of the grid box in  
10 368000 1482000 389800 1504000 meters, minX, minY, maxX, 

maxY (for both subareas!) 
 

 

 

 

 after the parameters are right in cohi ïfile, run the program by typing to the 
command line: nestneva 

<< output: op.ppm ï graphical 

 grid.dat ï for the flow model >> 
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Figure 11.  Example of op.ppm file ï the colours show the altitude variation. Here red 
colour (dark) is low ground and green (light) colour is high ground. 

6.2.4 Import the grid to 3D model 

To import the grid to 3D model you have to first open empty model and then create a 
new model by following the instructions below: 

1. Open the 3D Flow Model (see Section 5.1 - Starting the EIA 3D model 
software on page 49) 

2. Select from main menu File ï New ï Import Grid and click OK 

3. In Grid import section select ñfrom grid fileò 

 

4. Click Browse 

5. Find the grid.dat file which you created in grid generation from .dig file and 
click open. The following window will appear 
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6.3 SAVE THE MODEL AS EXPLAINED IN SECTION 5.5 - EXIT MODEL APPLICATION 

To exit model application select File ï Exit from main menu or X on the upper right 
hand corner of the interface window.. The following window appears: 

 

If you want to save the model application before exiting, press Yes, otherwise press 
No. After that model still asks whether you are sure to exit the model or not. Press Yes 
to exit the model. If you want to resume, press No.  

 

6. Saving model application.  

7. Close the model application 

8. Start the model application as explained in Section 5.1 - Starting the EIA 3D 
model software. 

The grid is ready to be applied for the modelling. 
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7 VIEW OPTIONS 

 

 

 

 

 

 

 

7.1 ZOOM 

7.1.1 Zoom and Zoom out tools 

Zoom in: Magnify or zoom into the model grid or other picture. Click the zoom button 

 in the toolbar and then drag a rectangle with mouse to the window.  

Zoom out: Maximum view or Zoom out. Click Zoom out button  in the toolbar to 
return to the no zoom state. No effect if already in maximum view. 

7.1.2 Zoom1, Zoom2, Zoom3, Zoom4 and Zoom top 

Clicking one of these options will draw the application window with the pre-defined 
zoom area. If the selected zoom area has not been defined the zoom definition window 
is opened. The instructions for how the zoom area can be set up are explained in the 
next section. The Zoom top  

7.1.3 Define Zoom areasé 

With this command the user can set the pre-defined zoom area by following the steps 
below: 

o Zoom in to the area you want to set up for the zoom area by using the Zoom 

tool  in the toolbar.  

   

o Select View ï Define Zoom areasé from the main menu 

This chapter deals with the view options of the model 
graphical user interface.   

The chapter is divided into four parts: 

 

 

 

 

Zoom  

Redraw grid 

Show Cmd window 

View options 
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o Select the Zoom area number (1-4) to set this zoom area  

o Give name to the zoom area 

 

o Click OK and the zoom area has been set 

Afterwards to go to that zoom area, follow the instructions given in the previous 
section. 

7.1.4 Default zoom nest levelé 

If you have nest levels in your model, you can zoom to those with this tool (if you donôt 
have nest levels defined, you are not able to use this tool).  

 Select View ï Default zoom nest levelé from the main menu 

 Enter the nest level you want to zoom in (0 is the whole model area) 

 

 Click OK 

7.2 REDRAW GRID 

If you need to redraw grid, for example to see some updates you have made but which 
are not shown in the model window you can refresh the view by selecting View ï 
Redraw grid from the main menu.  

7.3 SHOW CMD WINDOW 

Select View ï Show Cmd window from the main menu to show the Command 
window in the GUI. More about Command window can be read from Section 5.2.4 - 
Command window.  
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7.4 VIEW OPTIONS 

With the view options you are able to manage the layout of the model window. Select 
View ï Options from the main menu to see the options window.  

 

 

Markers 

 Size (fraction of screen height): defines the size of the different markers in the 
GUI 

 Tspoint size, default=0: defines the size of TSpoint markers (0=same than 
other markers) 

 

Grid colours 

1. Grid water colour: user can define the colour of the water in the model 
window. To change the colour,  

 click the box where the colour is shown and click Select colour 

 

 select the wanted colour from the Colour window and click OK 
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a. Grid land colour: defines the colour of the land area in the model window 

b. Grid border colour: defines the colour of the grid box borders  

c. Grid shore show elevation: defines the elevation of shown water level in the 
model window 

Coordinates 

This section gives the user options to select which parameters are shown in the GUI. 
The information of the grid is shown on the next to the toolbar as shown in illustration 
below: 

               1.                 2.          3.                   4.                      5.                  6. 

 

    

 

 

1. location of the pointer in the model grid in meters measured from the origin  

2. grid box where pointer is (x, y) 

3. location of the pointer in geographical coordinates, degrees and minutes 

4. location of the pointer in geographical coordinates, degrees 

5. location of the pointer in utm coordinates 

6. elevation or depth of the grid box (depends on the calculation mode) 

 

Map  

There is option to use background map in the model window. Browse the map location 
and select the coordinate system of the selected file. The map needs to be in *.dig 
format. Use RLGis (more about the RLGis can be found from RLGis manual) to 
convert the file from e.g. *.shp-file to *.dig-file.  

1. location of the pointer in the model grid in meters measured from the origin  

2. grid box where pointer is (x, y) 

3. location of the pointer in geographical coordinates  

4. location of the pointer in utm coordinates 
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5. level of the grid box 

 

Map  

There is option to use background map in the model window. Browse the map location 
and select the coordinate system of the selected file. The map needs to be in *.dig 
format. Use RLGis (more about the RLGis can be found from RLGis manual) to 
convert the file from e.g. *.shp-file to *.dig-file.  

 

Nested modify 

In case of nested modelling grid modifications are done in the combined nested grid. If 
this option is left unchecked the grids are shown separately. 

 

Simplified dialogs 

For some of the dialog windows a simplified version will be used. This applies 
especially to the model parameters where parameters not normally used, especially in 
the Mekong applications, are not shown. 
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8 SOURCE DATA 

 

 

 

 

 

 

 

 

 

 

8.1 IMPORTING TIMESERIES 

The model needs timeseries data for boundary conditions for the model and to validate 
the model results. Normally the raw-data is in *.xls or *.txt format and need to be 
imported to the txd-format used by the EIA Model system. HBV model as well as the 
IWRM and 3D models use txd ASCII file format. The txd-format is presented in 
Chapter  4.3. Starting from any ASCII format, the txd-files can be prepared by three 
different ways: 

1. edit and format data with a text editor 

2. use 3D model user interface to import data 

3. use the DSF DTT (Data Transfer Tool); the preferred method 

4. use the TXD time series tool by Tess Sopharith. 

The first method is error prone and is not recommended. The second method is 
presented here in case the DTT is not available. The third method is preferred as it 
utilises standard data management tools and procedures, facilitates linking of different 
models and utilises the MRC ToolBox Knowledge Base. The third method is also 
easies once data is in the Knowledge Base. The last method is easy and practical and 
has been proven quite popular in practical work. 

Follow the steps below to import timeseries data from different format to the model 
supported format. 

8.1.1 Data preparation using the 3D model user interface 

At the moment the import of timeseries is working from both, ñcomma delimitedò and 
ñtab delimitedò data formats. The data can be imported from txt-file and csv-file.  

1. If the data is in xls-format it should be saved sheet by sheet to the 
csv-format. Follow the instructions below (if the data is in txt-format 
already you can go to step 2. 

2. Open the *.xls ïfile 

This chapter deals with the source data of the model, 
its handling and importing. Different source data 
types are introduced.  

The chapter is divided into six parts: 

 

 

 

 

 

 

 

Importing timeseries 

Boundary conditions  

Timeseries data files 

Datapoint handling  

Weather interpolation 

Application setup  
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3. Select the sheet which includes the data you want to import to the 
model 

4. Select File ï Save asé 

5. Browse for the location you want to save the file and edit the name of 
the file if needed 

6. Select CSV (Comma delimited) (*.csv) for the Save as type: 

 

7. Click Save 

8. Now the data can be imported to the model required *.txd format. 
Example of the txd2 format is presented in Box 3. More about the txd-
format can be read from Section 4.3 - TXD file format.  

Box 3. txd-data format example. 

 

9. Open the model application file (*.fld), if it is not already open, to which 
you want to insert the timeseries data 

10. Select Source data ï Timeseries data files 
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11. Select Import data from the dialog window 

 

 

12. Check New file; give files to read from and write to (path must be included!), 
how many header lines there are in the input file, input file time format (e.g. 
DD/MM/YYYY); define station information - station location/name, lat-long or 
UTM coordinates and station elevation if available. 
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13. Push Variable information-button and edit/add variables. For each variable give 
name, unit and variable number in the input file. 
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14. File is created and can be edited with Edit data- and Edit header-buttons. 
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15. Edit  the output file with a text editor and delete unnecessary lines in the 
header, for instance in the example below lines dbname, lat, lon and zpos 
should be deleted. 

 

 

16. You can see the data by pressing Edit data in ñFilesò window and the data is 
shown as follow 

 

 

 

 

 

When you have finished your data importing press Close in ñFilesò window and return 
to the main model window 

 

8.1.2 Data preparation with the DTT (Toolbox Data Transfer Tool) using the ToolBox 
Knowledge Base data 

1. Start the DTT tool 
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2. Select source application, normally KB (ToolBox Knowledge Base) 

 

 

3. Select source scenario, start and end dates and destination application (this must 
be DMS!) 
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4. Select destination folder, this should be the same where you run the HBV-model. 
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5. Press Next-button and select points and variables, for instance precipitation 

 

 

6. Press Add to Destination-button 

 

 

7. Add Sitename and Frequency by pushing é-button in the Sitename column 
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8. Add Easting, Northing and Elevation if they are missing by double clicking the 
corresponding column and typing in information 

 

 

9. Press the Run-button to create the file, the filename is the output parameter + 
sitename 

 

 

 

 

8.2 BOUNDARY CONDITIONS 

Boundary conditions give the input data to the model on its boundaries. The following 
boundary conditions exist in the EIA 3D model system: 

1. Wind 

2. Flows 

3. Additive flows 

4. Z-boundaries 

5. Concentrations 

6. Loads 

7. Atmospheric data 

8. Ice data 

9. Particle release parameters 

10. Initial values 

8.2.1 Adding new boundary condition 

The user has two options to add new boundary condition or edit existing one to the 
model application: 

a. Through the model main window map interface 
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b. Through the Source data menu  

Adding new data through the map interface 

1. check that the main model window is open 

2. Zoom into the area you want to add the boundary condition 

 

3. Select Add item tool  from the toolbar and keep left mouse button pressed 
down when selecting the new boundary condition place (drag the line through 
the boundary) and the menu appears on the screen 
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4. Select the boundary condition you want to add with the left mouse button and 
window for that boundary condition parameter set-up will appear. See the 
following sections for more detailed information for each boundary condition.  

Edit existing data through the map interface 

1. In the main model window zoom into the area where the boundary condition 
you want to edit is 

2. release the zoom by clicking the right mouse button 

3. click the boundary condition data point with the left mouse button and following 
menu appears 

 

4. To edit the header information, click the name of the boundary condition (this 
case vflo) and the boundary condition parameter window appears. More about 
the options for each boundary condition, see the following sections where the 
settings fro each boundary condition have been explained in details. 
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5. To see and/or edit the boundary condition data, select timeseries and the 
Timeseries window appears  

 

6. First user has to define whether the data will be shown in table or 
picture format 

7. Then user has to define the start and end date of the data that will be 
shown 



DMS-Project, Mekong River Commission 

MRCS/IKMP --- December 2010 90 

8. User is also able to do to simple computations. The Do computations 
check box needs to be checked to make the computation options 
active.  

9. Click OK to do the selected action.  

Adding new data through the Source data menu 

This option is presented separately to each boundary condition in the following 
sections.  

8.2.2 Wind 

Variable name:  WSPD  wind speed 
WDIR  wind direction  

Unit:   [m/s]   wind speed 
[degree]  direction from where the wind is blowing  

The following window appears when you click the Source data ï Wind... You can 
access to the wind data also by clicking the Wind symbol in the model window with left 
mouse button and select wind (or if other, the name of the symbol).  

 

Name - Symbol title (only for display) 

Grid x, y-coordinates - Coordinates in grid (used only for display) 

Constant wind - checked if constant wind used 

Direction - incoming wind direction in degrees from north, north=0, east=90  

Speed - wind speed in m/s 
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Use wind file ï Checked if a file is provided with specific meteorological format. Use 
Browse to locate the wind data file.  

Type:  

constant = constant wind 

one point = wind time series from one point 

areas: coded data = matrix of wind data using meteorological observation coding 

areas: u- and v-components = wind u- and v-componentes given separately 

areas: dir, speed = wind given as direction and speed  

EXV = flow model format 

stress (ETA) = wind stress file from ETA meteorologial model 

Areas can cover range of grid cells or each grid cell separately. 

Create from txd - Use wind data from a timeseries file. Use browse to locate the 
timeseries file.  

txd: Multiply speed by - Multiply the wind speed in the txd-file with this number, 
applies only when create from txd option is selected 
txd: Add to direction - Add this number to the wind direction in the txd-file, applies 
only when create from txd option is selected  

Use wind file type ï Tells to the model what type of wind data is. It is possible to give 
to the model different types of spatial wind data. 

Interpolation grid ï Grid file for wind interpolation. 
 
 

 

 

8.2.3 Flow 

Variable name:  FLOW 
Unit:   [m

3
/s] 

Flow defines rivers and boundary flows used by the model. Select Source data ï 
Flowsé to open the list of the Flows as presented below: 

 

List actions: 

Edit - edit item data 

Add - add new item 

Copy - create a new item by copying an existing item 

Remove - remove an item 

Close - close the list window 
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The Flows window (see below) will be opened when either existing Flow item is edited 
(Edit) or new Flow item is created (Add) 
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Flow data: 

Name - symbol name 

Location 

x0,y0,z0 - grid area bottom left surface-layer corner coordinates  

x1,y1,z1 - grid area top right bottom-layer corner coordinates  

lon, lat ï coordinates in lat-lon system (not needed if UTM system is used) 

 

 

Constant flow 

Flow direction - incoming flow direction in degrees from north, north=0, east=90 
(see Figure 12).  

 0 

90 
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270 

45 

135 225 

315 N 

 

Figure 12. Flow directions in EIA 3D model when grid x-axis direction is set to be 90 (see 
Section 9.1.3 - Grid x-axis direction).  

Use constant value ï if checked the constant flow is used 

Use file - If checked use the file defined in data file box 

From txdfile ï if checked the timeseries txd-file defined in the data file box 

Txd: multiply file values by - multiply timeseries values with this value 

Txd: add to file values - add this value to timeseries data 

Rating curve, points ï if selected, give water surface elevations and 
corresponding discharges by pushing Edit points-button 

Rating curve, equation ï Q = az
c
where Q is discharge and z water elevation; this 

option may require that water elevation is adjusted in the model code for other 
than absolute reference system or a reference system option is added to the user 
interface and code; the same discussion applies to the options below also 

 coef: a 

 exp: c 

Rating equation, steep bank ï 
M

SSzbz
Q

0

3/5 )/(
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Rating equation, mild bank ï  
)/112(

)/(

2

0

3/52

SzbM

SSzbz
Q  

 Manningôs n: M 

 Energy slope: S0 

 Bottom width: b 

 Bank slope: S 

Rating ref ï the reference cell from the where the water level is taken for the 
rating curve (ideally the location where the water level is measured when the 
rating curve has been created) 

 

 

 

Figure 13.  Example of the flow data in the timeseries table.  

 


