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The Extraordinary Task

... requires a new approach.

Ob-Irtysh-Basin
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River Basin
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C++

Modus Operandi

Conceptual Model

Mathematical Model dc/dt

Numerical Model ∆c/∆t

Software Database

River Model
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Radionuclide Transfer
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Compartment Structure I
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contamination source 
junction of two rivers 

Contamination Source
Junction of Two Rivers

Compartment Structure II
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Radionuclide Transport
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Mass & Concentrations
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Submodels (SM)

Water Flow SM v , Q

Sediment Transport SM S

Radionuclide Transport SM C , CS , CB

Inundation / Floodplain SM CF
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Water Flow Submodel
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Sediment Transport
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Radionuclide Transport
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Floodplains
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Software in C++

Fast running model for scenario analysis

Modular design (OOP)

User-friendly graphical interface

Online- and offline graphics

interface to databases / warning systems
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Generating Input Data

Model-Space Discretization

Hydrological Data

Initial Concentrations (t = 0)
90Sr  137Cs

Geometrical / Global Data

j(t) in Bq/s

Radionuclide Sources
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Geometrical Data

Segment length L m

Average channel width B m

Average water stage h m

Thickness of top-layer sediment Z m

Average sediment porosity ε m³/m³

Average particle density ρS kg/m³

Average floodplain area AF m2
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Hydrological Data

qin m²/s

m³/s

S(t0) kg/m³

Q0   1Average inflow into 1st segment

Average lateral inflow

Initial colloid concentration

Non-flooding period

QF m³/s

SF kg/m³

Average flow

Average colloid concentration

Flooding period
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Initial Concentrations (t=t0)

dissolved in river water C Bq/m³

adsorbed on colloids CS Bq/kg

in river-bed sediments (top layer) CB Bq/kg

in floodplain sediments CF Bq/kg

Radionuclides   ( 90Sr, 137Cs )
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Model Validation / Calibration

Non-Flooding

Water Flow  /  Water Budget1

Radionuclide Transport & Accumulation2

Flooding Period
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Basic Scenarios (Examples)

since t0 = 1949
“historical” reconstruction of actual state1

long-term behavior of current state2
forecast without incidents

short-term after sudden natural events3
flooding etc.

short-term after sudden incidents4
failures of radionuclide reservoirs
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Finally Remark

the proper implementation of the main
processes within the numerical model

The success of modeling
depends on ...

1

2 the quality of input data

complete time series of monitoring data

model calibration


