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A brief description of the Problems 
regarding Flood Prevention



Vulnerability & 
Insufficient Capacity
to Reduce the RISK

• Unforeseen events
• Poorly assessed 

Hazard location 
and/or magnitude of 
events

• No preventive 
actions taken due to 
various reasons 
(economic, etc) 

• Lack of public 
awareness

• ….and more ….

Hazard to …..Disaster!



• Usable Data are still lacking. Inventories of past
landslides and floods do not exist or are not
accessible.

• Metadata are not supplied so it’s very difficult
to assess reliability and accuracy of available
data (if found).

• Different methodologies are used by scientists
even in the same country, making comparison
of results, impossible.

• Hazard identification & Risk assessment on a
local scale (that could provide the essential
information for planning preventive measures)
has only been sparsely implemented.

Hazard Assessment in the EU… the Information Gap!



• Serious problems regarding floods in large rivers are being tackled
with early warning systems, preventive measures and
management plans developed but…

• All though there is great advance in cross border flood
management issues, there is still a lot to be done in terms of a
common approach of the flood problem in neighboring countries.

• Flash floods, which are frequent and common in most of the
Mediterranean and the Black Sea countries, are not dealt with. This
fact has already been recognized by the EU and flood management
plans are foreseen to be designed during the next period of the
Directive 2007/60/EC implementation.

Some Flood related issues



CONSENSUS (a pre-requisite!) among the members of the scientific
community involved in ELF Disaster mitigation regarding:

• Harmonization of METHODOLOGIES used to assess the hazards…in
order to create a large network of potential partners working on
the same problem, supporting each other, sharing competencies.

• DATA harmonization including METADATA creation.

• DATA collection and SHARING

• Applied Research to provide support for decision making

...and….

• A way to overcome the problem of needing….Time and Money!
(for data collection and processing)

What needs to be done



A brief description of the 
SciNetNatHaz Project



The Parthership!

Areas of investigationBasic Info:
Black Sea Basin Joint Operational Programme
2007-2013

Duration: 31 months
Total Budget (ENPI + IPA): 1.053.000,00 
Total Grand (ENPI + IPA): 947 700,00
Start - End Dates: 01.05.2013 - 30.04.2015



Scope of the SciNetNatHaz Project

A. To establish a strong regional (BS) cooperation by
developing a SCIentific NETwork for Earthquake, Landslide
and Flood (ELF) Hazard Prevention that will set the basis for:

B. Systematic data acquisition, harmonization, management
and sharing with the scientific community

C. Harmonization of Methodologies and Procedures used to
assess ELF hazards

D. A systematic Hazard assessment - Pilot implementation in
selected areas so that preventive measures can be proposed



…some of the results (so far) #1
A. More than 80 Scientists are already participating in the Project coming from 

12 different Universities, Academies of Sciences and Research Institutes  
around the Black Sea area. More scientists have expressed their interest in 
being voluntarily involved in the implementation phase.

B. Topographic and Thematic maps in analogue and digital format, digital and 
tabular data were collected, processed and Metadata files created according 
to the INSPIRE directive (around 1000 files).

• A Geodatabase has been developed as part of a WeGIS which hosts both data 
and Results produced by the Project. 

• A Web GIS platform has been developed and is already operational. It will 
provide data and pilot implementation results to stakeholders.

• Open source software has been adopted for all applications in order to be 
freely shared with the stakeholders. 

• Open Seminars are being scheduled for the next months.



…some of the results (so far) #2
C. Harmonized Methodologies selected/adapted to local conditions are 

proposed and are being used for ELF Hazard assessment throughout the 
implementation area.

D. Pilot Implementations of Flash Flood Hazard assessment/Design of 
Preventive measures, have already been carried out in Greece, in Romania, in 
Turkey and in Bulgaria (under implementation).

• More than ten Presentations in International Conferences and six Paper 
Publications in Scientific Journals have already been supported by the 
project. Publications are being made in order to communicate the Project 
Outputs (and funding source &  Programme) with the stakeholders –especially 
the Scientific Community and practitioners-and receive feedback.



The SciNetNatHaz proposal for 
flash flood disaster Prevention



• Usable Data are still lacking. Inventories of past
landslides and floods do not exist or are not
accessible.

• Metadata are not supplied so it’s very difficult
to assess reliability and accuracy of available
data (if found).

• Different methodologies are used by scientists
even in the same country, making comparison
of results, impossible.

• Hazard identification & Risk assessment on a
local scale (that could provide the essential
information for planning preventive measures)
has only been sparsely implemented.

Problems and Solutions



Flash Flood Hazard (FHA)  Assessment -
Methodology (Model) selection Considerations

Sequential Steps for Model selection:

1. Problem definition;
2. Specification of the objectives;
3. Evaluation of the available data;
4. Determination of the available computer/hardware facilities;
5. Specification of economic & social constrains;
6. Adoption of a particular class of hydrologic models;
7. Selection of the particular type of model within a selected class;
8. Model Calibration/Adaptation to local conditions;
9. Performance evaluation;
10. Potential use of the model for prediction purposes;
11. The possibility of embedding the specific model into a more general one.



Flood Models, Methods and Techniques considered
Methods / Models classified

Flood Flow & 
Hazard Potential

Rules of Thumb

Rational Method

SCS method

Unit Hydrograph

Storage-routing 
models

Kinematic wave 
Models

Catchment water 
balance models

Flood Inundation 
and Hazard potential

Screening methods

1-D flow models

2-D flow models

3-D flow models

Hydrological / Hydraulic 
Analyses

Statistical Analysis of stream flow 
records

Regional Methods

Transfer methods

Empirical Methods

Watershed modeling methods



Evaluation criteria (a brief list)

Evaluation

Feasibility to 
implement

Data requirements

User friendliness

Flexibility/Adaptability

Cost of implementation

Watershed Representation

Evaluation of 
Outputs

Completeness

Reliability

Accuracy





Using Morphometric models 
and Open Source Software to 

locate Flood prone areas

A guide to  pilot Implementation



Contents
 Data Requirements

 Procedures

 Outputs

 Evaluation



The Tools – Open Source software



Regional Scale assessment: Required Data

 Topographic Maps, scale 1:50.000

 Elevation Points

 Land Use maps (Corine 2000 / 2006)

 Road and Railroad Network

This is 
compulsory; the 
rest are optional



Elevation 
Points

Contours / 
20m

Topographic Map 
1:50.000 Lattice points /25m

CORINE 
Land Use map

OpenStreet Maps
Public 

Transportation

Required Data



Meteo – Stations on an OpenStreet Map 
Landscape layer

Hydrology Network 
(digitized from topo maps)

Geologic map

Rainfall & Hydrology
Please Note: Rainfall data are compulsory for the implementation on a local scale



Procedural steps

Build GRID with 
elevation/topo

data

Clip it! (to the 
watershed) Fill the SINKS! Calculate SAGA 

WI Calculate TWI Calculate LS-
factor RUSLE



Flood Hazard… Screening from Regional to Local scales

Topographic Maps 1:50000

Regional Scale assessment of flood prone areas

TWI = As 
tanβ( )ln

As: Upstream Contributing 
AREA per contour unit 
length
β: Slope



From Regional to Local Scale
SAGA WI



Flood Hazard on Local scales – Hydraulic Models (HEC-RAS)
Implementation on a Local (site-

specific) scale
RTK 
GPS HEC-RAS



Cross Sections – Output to HECRAS 
(local scale implementation)

Requirements
1. DTM
2. STREAM (digitized towards 
downstream)

DTM Stream

Distance between profiles

Profile Length

Points per Profile

File Name of Cross Sections

QGIS



Map

Menu

Attribute Table  (elevation per point)

Cross Sections – Output to HECRAS



Links to TutorialsLinks to TutorialsLinks to TutorialsLinks to Tutorials

Please click here to see the ”how to” createPlease click here to see the  how to  create 
cross sections tutorial

Please click here to see the ”how to” assess 
the flooding parameters using the 
HEC‐RAS softwareHEC RAS software



Some Technical Issues follow…

…12 slides showing “how to” locate flood prone 
areas on a Regional scale …

…. but can be skipped to save time!



GRID Related Processes

Build GRID with elevation/topo
data Clip it! (to the watershed) Fill the SINKS!



GRID Related Processes – Fill Sinks
 Description

This module uses an algorithm (Wang & Liu, 2006) to identify and fill 
surface depressions in digital elevation models. The method was 
enhanced to allow the creation of hydrologic sound elevation 
models, i.e. not only to fill the depression(s) but also to preserve a 
downward slope along the flow path. This is accomplished by 
preserving a minimum slope gradient between cells. This is the fully 
featured version of the module creating a depressionless DEM, a flow 
path grid and a grid with watershed basins.

 References

Wang, L. & H. Liu (2006): An efficient method for identifying and 
filling surface depressions in digital elevation models for hydrologic 
analysis and modeling. International Journal of Geographical 
Information Science, Vol. 20, No. 2: 193-213.



SAGA Wetness Index

SAGA GIS

REFERENCES



SAGA Wetness Index
Input FILLED DEM

The rest are 
created 

automatically

Outputs



SAGA Wetness Index - Outputs



Flow Width & Specific Catchment Area
REFERENCES

SAGA GIS



Flow Width & Specific Catchment Area

OutputsMenu/Location



Flow Width & Specific Catchment Area

SAGA GIS

Topographic Wetness Index



Flow Width & Specific Catchment Area

Q GIS

TWI

Menu/Location

TWI – Implementation & Outputs



Flow Width & Specific Catchment Area
TWISAGA (T)WI

Modified Catchment 
Area

Specific Catchment 
Area

Differences due 
to the 

“Catchment 
Area” parameter

TWI  vs SAGA WI



Flow Width & Specific Catchment AreaTWI  vs SAGA WI

SAGA (T)WI TWI

This is what has actually happen in Serres, 
eight years ago



We can also assess the sediment 
production areas in order to 

decide upon the optimal location
of sediment retention structures



Flow Width & Specific Catchment AreaRUSLE – LS factor

SAGA GIS



Flow Width & Specific Catchment AreaRUSLE – LS factor

QGIS



RUSLE – Soil Erosion Potential…
QGIS

…to support decisions regarding RETENTION measures

P-factor R-factor C-factor k-factor
Soil 

Erosion 
Potential 

LS and…



…Can be used to select the optimal 
location of Sediment Retention 
structures upstream in order to 
effectively control sediment transport 
towards the flood prone area.

Soil Erosion Potential 

RUSLE – Soil Erosion Potential…



Flood Hazard… on Regional Scales and on Local scales



Open Invitation!
News & updates @: http://www.scinetnathaz.net/

Facebook: https://www.facebook.com/scinetnathaz.scinetnathaz

Follow us on Twitter: https://twitter.com/SciNetNatHaz

YouTube Channel: http://www.youtube.com/user/SciNetNatHaz

http://www.scinetnathaz.net/�
https://www.facebook.com/scinetnathaz.scinetnathaz�
https://twitter.com/SciNetNatHaz�
http://www.youtube.com/user/SciNetNatHaz�


A Scientific Network for 
Earthquake, Landslide and Flood 

Hazard Prevention
The Project
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