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Transfer methodologies between India and Germany 

FloodEvac - Flood Modeling and Flooded Areas

AP1: Estimation of model uncertainties

AP2: Interpolation of precipitation information

Coordination and Administration

HWMod TransInfra UUV SmabaSenf RobEZiS KatKult

AP3: Combination of uncertainties

AP4: Evaluation of the Prec.-Runoff-Modelling

AP6: Hydrodynamic 2D modelling

AP7: Production of dynamic inundation maps

AP8: Realization of the WebGIS application

AVVU IITD
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City of Kulmbach and Upper Main Catchment

Case study
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City of Kulmbach and Upper Main Catchment

Case study

Plassenburg Castle
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City of Kulmbach and Upper Main Catchment

Case study

Bratwurst
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Model Concept
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Model Concept



Hydrological Model Input (LARSIM) 



Hydrological Model Input (LARSIM)

• Ground level, slope, land use, field 

capacity, stream geometry

(http://larsim.sourceforge.net)

• climatological gauges

• water level gauges
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Hydraulic Model Input 

(HEC-RAS 2D, Hydro-AS 2D)

Land use + Digital Elevation Model

• 62 % Agriculture and grass 

land

• 26 % Urban area, including 

industrial use, residential 

area, and infrastructure

• The rest is distributed 

between water bodies 

(7 %) and forest (5 %)



Sources of Uncertainty
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Sources of uncertainties (modified Buchholz, 2000)

Model
Model setup

Input data

Technical 

Environment

User

Result

Physically Measured Input Data: 

Diverse density and quality

Missing Information

Model 

structure

Insufficient knowledge 

and experience

Computational effort

Calibration 

Parameters
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FloodEvac-Tool 

Model Concept

uncertainty chain into forecasts

Rainfall Uncertainty Hidrological Uncertainty 2D Uncertainty
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� Realistic scenarios based on the observed precipitation time series

� Independent of the return period

� Inclusion of the spatial uncertainty

1. Separation of wet and dry periods

2. Rescaling of rainfall events to generate higher discharge for generating flood inundation maps (via Normalization)

y = (x - min) / (max - min)

Historical Rainfall
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Historical Rainfall

Precipitation

Threshold

Dry period

Select gauges for

rainfall events

selection

Events selection for further

analysis



Historical Rainfall

Rainfall temporal distributions
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Synthetic Rainfall Scenarios

Normal 

distribution

Middle stressed

distribution

End stressed

distribution

Catchment: Ködnitz
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Spatial precipitation uncertainty

Range plot:

���� − ����

Mean of 100 realizations:

Number of stations = 11

Number of TBM lines = 15

Time Period = 27-05-2006 22:00

Inter-quantile range:

�	
% ������� − �
% �������

Kauerndorf subcatchment



LARSIM 

(Large Area Runoff Simulation Model)

Model Structure



LARSIM Soil Module

Parameters of the soil module

β

BSF A2

MAuf

WZBo

WZPf

KFeld

EQB

EQD

EQD2

EQI

WM

WB

StQB

StQD

StQD2

StQI

AFBo

Initial conditions

Calibration (cell level)

Calibration (soil storage)

Fixed parameters

Data input

Soil Storage

Water

UpperDmax

MiddleDmin

Lower

Fast Surface 

Runoff

Upper

Slow Surface 

Runoff

Interflow

Basefow

LARSIM (Large Area Runoff 

Simulation Model)



Parameter Sensitivity



Calibration

Shuffled-Complex-Evolution-Algorithmus (SCE-UA)



Calibration

Shuffled-Complex-Evolution-Algorithmus (SCE-UA)



Calibration and validation

Shuffled-Complex-Evolution-Algorithmus (SCE-UA)



Calibration and validation

Shuffled-Complex-Evolution-Algorithmus (SCE-UA)
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Uncertainty Estimation

with Monte-Carlo-Simulations

Parameter

Range after Haag et 

al., 2016
Modified Range

Minimum Maximum Minimum
Maximu

m

EQB 10000,0 80000,0 8000,0
70000,

0

EQI 500,0 15000,0 500,0 5000,0

EQD 50 1500,0 100,0 1500,0

EQD2 10,0 1000,0 10,0 1000,0

A2 1,0 4,0 1,0 3,0

BSF 0,01 0,3 0,01 0,6

beta 0,0005 0,02 0,001 0,06

Dmax 0,0 10,0 0,1 3,0

Kauerndorf

Ködnitz
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Dynamic Inundation Maps
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Dynamic Inundation Maps
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Uncertainty Bands for Flood Forecast 

May 2006
Forecast modus (under development)

Forecast range

at 1:00 pm May 28th



29

Outlook

• Maps of time-dependent water depth and flow velocities as 

separate maps

• Database to retrive the flood maps

−Hourly updated maps for a flood event

*Source: WISDOM, M. Mišík et al 2013

5% median 95%

Faculty of Civil, Geo and Environmental Engineering Chair of 

Hydrology and River Basin Management
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