
Earthquake, Landslide and Flood 
Disaster Prevention:  

the SciNetNatHaz  project 
ɳˎ˔ʰˊʽˋˍʾʶˌ: 

ʆˇ ɳˊʶˎ˄ʹˍʽˁˈ ɴˊʴˇ SciNetNatHaz ̝ ˊʹ˃ʰˍˇʵˇˍʶʾˍʰʽ ʰˉˈ 
ˉˈˊˇˎˌ ˍʹˌ EU ˃ ʷˋ˖ ˍˇˎ ʃˊˇʴˊʱ˃˃ʰˍˇˌ Black Sea Basin 

Joint Operational Programme  2007-2013  
ˁʰʽ ʰˉˈ ɳʻ˄ʽˁˇˏˌ ˉˈˊˇˎˌ όɳʅʃɮύ  

Information: K. Papatheodorou, Project Coordinator, TEI of Central Macedonia, Hellas, www.scinetnathaz.net 

K. Papatheodorou1, E. Tzanou1, C. Maftei2, H. Aksoy3, O. Kirca3, M.J. Adler4 

1. Civil, Surveying & Geomatics Engineering dept, TEI of Central Macedonia, Greece 
2. Civil Engineering dept, Ovidius University Constanta, Romania 

3. Civil Engineering dept, Istanbul Technical University, Turkey 
4. Romanian Ministry of Environment & Sustainable development 

http://www.scinetnathaz.net/


ɱʽʰ ˉˇʽˇ ˂ˈʴˇΚ 
ʆˊ˖ˍˈˍʹˍʰ & ʰʵˎ˄ʰ˃ʾʰ ˉʶˊʽˇˊʽˋ˃ˇˏ ˍʹˌ ɲʽʰˁʽ˄ʵˏ˄ʶˎˋʹˌ 

ɮˉˈ ζɼʾ˄ʵˎ˄ˇη ˋʶ ɼʰˍʰˋˍˊˇ˒ʺΗ 

ʃʽʻʰ˄ʱ ɮʾˍʽʰ 
Åɮˉˊˈʲ˂ʶˉˍʰ ʴʶʴˇ˄ˈˍʰ 
Åɮ˄ʰˁˊʽʲʺˌ ʶˁˍʾ˃ʹˋʹ ˍʹˌ ʻʷˋʹˌ ʶˁʵʺ˂˖ˋʹˌ 
ˍˇˎ ˁʽ˄ʵˏ˄ˇˎ ˁʰʽ ˍˇˎ ˃ʶʴʷʻˇˎˌ ˍˇˎ 
Åɮˉˇˎˋʾʰ ˃ʷˍˊ˖˄ ˉˊˈ˂ʹ˕ʹˌ 
Åɮˉˇˎˋʾʰ ˋˎ˃˃ʶˍˇ˔ʺˌ ˍ˖˄ ˉˇ˂ʽˍ˗˄ 
ΦΦΦˁʽ ʱ˂˂ʰΧ 



Åɴ˂˂ʶʽ˕ʹ ɲʶʵˇ˃ʷ˄˖˄ 

Åάɰʰʲʷ˂έ ɾʶʻˇʵˇ˂ˇʴʽ˗˄ 

Åɴ˂˂ʶʽ˕ʹ ʶ˒ʰˊ˃ˇˋ˃ʷ˄ʹˌ 
ʷˊʶˎ˄ʰˌ 

Åɮʽ˒˄ʾʵʽʶˌ ˉ˂ʹ˃˃ˏˊʶˌ 

ɳ˃ˉˈʵʽʰ ˋˍˇ ˋ˔ʶʵʽʰˋ˃ˈ ˉˊˇ˂ʹˉˍʽˁ˗˄ ˃ʷˍˊ˖˄ 

Åʆ hˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ ˍ hˉˊˇʲ˂ʺ˃ʰˍʰ ʰˎˍʱ ʷ˔ˇˎ˄ ʺʵʹ ʰ˄ʰʴ˄˖ˊʽˋˍʶʾ ʰˉˈ ˍʹ˄ ɳˎˊ˖ˉʰʿˁʺ 
ɴ˄˖ˋʹ ˁ ʰʽ ɹ ʾ˄ˇ˄ˍʰʽ ̄ ˊˇˋˉʱʻʶʽʶˌ ʁ ˉʾ˂ˎˋʹˌ (ʶ˒ʰˊ˃ˇʴʺ ʁʵʹʴʾʰˌ 2007/ 60/EC). 



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

Å Metadata are not supplied so ƛǘΩǎ very difficult to assess 
reliability and accuracy of available data (if found). 

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

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

ʃʽʻʰ˄ʷˌ ˂ˏˋʶʽˌ ς ʁʽ ˉˊˇˍʱˋʶʽˌ ˍˇˎ SciNetNatHaz 

Å 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. 



ʃʰˊʱ˃ʶˍˊˇʽ ˉˇˎ ʶ˂ʺ˒ʻʹˋʰ˄ 
ˎˉˈ˕ʹ ˋˍʹ ʵʽʰʵʽˁʰˋʾʰ 

ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˃ʶʻˇʵˇ˂ˇʴʽ˗˄ 



ʃʰˊʱ˃ʶˍˊˇʽ ˉˇˎ ʶ˂ʺ˒ʻʹˋʰ˄ ˎˉˈ˕ʹ ˁʰˍʱ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ 
˃ʶʻˇʵˇ˂ˇʴʽ˗˄- ʅˍʱʵʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 

1. ɼʰʻˇˊʽˋ˃ˈˌ ̱ ˇˎ ̄ ˊˇʲ˂ʺ˃ʰˍˇˌ;   

2. ɳ˅ʶʽʵʾˁʶˎˋʹ ̱ ˖˄ ̀ ˍˈ˔˖˄ ̱ ʹˌ h ˅ʽˇ˂ˈʴʹˋʹˌ;   

3. ʃʶˊʽˇˊʽˋ˃ˇʾ 

Å ɮ˅ʽˇ˂ˈʴʹˋʹ ̱ ˖˄ ˎ ˒ʽˋˍʱ˃ʶ˄˖˄ ɻ ʶʵˇ˃ʷ˄˖˄;   

Å ɮ˅ʽˇ˂ˈʴʹˋʹ ̱ ˇˎ ˎ ˒ʽˋˍʱ˃ʶ˄ˇˎ ʁ ˅ˇˉ˂ʽˋ˃ˇˏ;   

Å ʃˊˇˋʵʽˇˊʽˋ˃ˈˌ ̌ ʽˁˇ˄ˇ˃ʽˁ˗˄ ̄ ʶˊʽˇˊʽˋ˃˗˄;  

4. ɳˉʽ˂ˇʴʺ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ ˁʰˍʹʴˇˊʾʰˌ ˃ˇ˄ˍʷ˂ˇˎ ό˃ʶʻˇʵˇ˂ˇʴʾʰˌύ ʰˉˈ 
ʷ˄ʰ ̀ ˏ˄ˇ˂ˇ ˎ ʵˊˇ˂ˇʴʽˁ˗˄ ˃ ˇ˄ˍʷ˂˖˄;  

5. ɳˉʽ˂ˇʴʺ ʁ ˄ˈˌ ̀ ˎʴˁʶˁˊʽ˃ʷ˄ˇˎ ˃ ˇ˄ˍʷ˂ˇˎ ̱ ʹˌ ʁ ˉʽ˂ʶʴ˃ʷ˄ʹˌ ˁ ʰˍʹʴˇˊʾʰˌ;  

6. ʃˊˇˋʰˊ˃ˇʴʺ ̱ ˇˎ ˃ ˇ˄ˍʷ˂ˇˎ ̀ ˍʽˌ ˁ ˊʰˍˇˏˋʶˌ ̀ ˎ˄ʻʺˁʶˌ όˍˇˉʽˁʷˌύ;  

7. ɮ˅ʽˇ˂ˈʴʹˋʹ ̱ ˖˄ ʁ ˉʽʵˈˋʶ˖˄ ̀  ʁʁ ˉʾˉʶʵˇ ̄ ˊˈʲ˂ʶ˕ʹˌ;  

8. ɶ ɻ ˎ˄ʰˍˈˍʹˍʰ ̱ ˇˎ ˃ ˇ˄ˍʷ˂ˇˎ ˄  hʁ ˄ˍʰ˔ʻʶʾ ̀  ʁ̫ ˄ʰ ʁ ˎˊˏˍʶˊˇ ˃ ˇ˄ˍʷ˂ˇ. 



ɼˊʽˍʺˊʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 

ɮ˅ʽˇ˂ˈʴʹˋʹ 

ɲˎ˄ʰˍˈˍʹˍʰ 
ʶ˒ʰˊ˃ˇʴʺˌ 

ɮˉʰʽˍʺˋʶʽˌ ˋʶ ʵʶʵˇ˃ʷ˄ʰ 

ɳˎˁˇ˂ʾʰ ʶ˒ʰˊ˃ˇʴʺˌ 

ʃˊˇˋʰˊ˃ˇˋˍʽˁˈˍʹˍʰ 

ɼˈˋˍˇˌ ʶ˒ʰˊ˃ˇʴʺˌκ˔ˊʺˋʹˌ 

ɮ˄ʰˉʰˊʱˋˍʰˋʹ ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ 

ɳˁˍʾ˃ʹˋʹ ˍ˖˄ 
ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ 

ʃ˂ʹˊˈˍʹˍʰ 

ɮ˅ʽˇˉʽˋˍʾʰ 

ɮˁˊʾʲʶʽʰ 



ɾˇ˄ˍʷ˂ʰ ʶˁˍʾ˃ʹˋʹˌ ˁʽ˄ʵˏ˄ˇˎ ˉ˂ʹ˃˃ˎˊ˗˄ 

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 



ɶ ˍʶ˂ʽˁʺ ˉˊˈˍʰˋʹ 



1  ̌ɰʺ˃ʰ:  ζɼˇˋˁʾ˄ʽˋ˃ʰη 

Topographic Maps 1:50000 

TWI =  
As  

tan  ̡( ) ln 
As: Upstream Contributing 
AREA per contour unit 
length 
:̡ Slope 



ɲˎ˄ʰˍˈˍʹˍʶˌ 



ɲʽʰʵʽˁʰˋʾʰ 

Build GRID with 
elevation/topo 

data 

Clip it! (to the 
watershed) 

Fill the SINKS! 
Calculate SAGA 

WI 
Calculate TWI 

Calculate LS-
factor 

RUSLE 



2st ̡ ʺ˃ʰ:  ʇˉˇ˂ˇʴʽˋ˃ˈˌ ˉʰˊʰ˃ʷˍˊ˖˄ ˉ˂ʹ˃˃ˏˊʰˌ 

Å (H):  ́ˇ˂ʽˁʺ ʶ˄ʷˊʴʶʽʰ  ˋ ʁʵʶʵˇ˃ʷ˄ʹ ʻʷˋʹ ˁʰˍʱ 
˃ʺˁˇˌ ˍʹˌ ˁˇʾˍʹˌ ˉˊˇˁˏˉˍʶʽ ˖ ̩ˍ ̌ʱʻˊˇˋ˃ʰ 
ˍʹˌ potential energy (Z + Y) ˍʹˌ ˍʹˌ ˁʽ˄ʹˍʽˁʺˌ 
ʶ˄ʷˊʴʶʽʰˌ (aV2/2g). ɶ ˃ʶˍʰʲˇ˂ʺ ˍˇˎ 
ʶ˄ʶˊʴʶʽʰˁˇˏ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˃ʶˍʰ˅ˏ ʵˏˇ 
ʵʽʰˍˇ˃˗˄ ˁ ʰ˂ʶʾˍʰʽ head loss (hL). 

ÅHEC-RAS 1D ˋˍʰʻʶˊʺˌ ˊˇʺˌ ˎʵˊʰˎ˂ʽˁˈ ˃ˇ˄ˍʷ˂ˇ 
ˋ˔ʶʵʽʰˋ˃ʷ˄ˇ ʴʽʰ ˎˉˇˋˍʺˊʽ˅ʹ ʰ˄ʰ˂ˏˋʶ˖˄ ˋ ʁ
ʰ˄ʱ˂ˎˋʹ ˊˇ˗˄ ˁʰʽ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˉʰˊʰ˃ʷˍˊ˖˄ 
ˉ˂ʹ˃˃ˏˊʰˌ.  

Åʆ h ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ 
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˎʵˊʰˎ˂ʽˁʷˌ ʰ˄ʰ˂ˏˋʶʽˌ ˁʰʽ 
ʵʽʰ˔ʶʾˊʽˋʹ ˉ˂ʹ˃˃ˎˊ˗˄ ˁʰʽ ˋ ʁ  ˃ʶ˂ʷˍʶˌ 
ʰˋ˒ʱ˂ʽˋʹˌ h ˉˈ ̄ ˂ʹ˃˃ˏˊʶˌ. 



2st ̡ ʺ˃ʰ:  ʇˉˇ˂ˇʴʽˋ˃ˈˌ ˉʰˊʰ˃ʷˍˊ˖˄ ˉ˂ʹ˃˃ˏˊʰˌ 



ʅˏʴˁˊʽˋʹ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄: ʃʶˊʽ˒ʶˊʶʽʰˁʺ ˋʶ Ť ˉʽˁʺ ˁ ˂ʾ˃ʰˁʰ 

Åˍʹˌ ɳɼʆɹɾɶʅɶʅ ˍ˖˄ ʶˉʽʵʶˁˍʽˁ˗˄ 
ˋ ʁ ˉ˂ʹ˃˃ˏˊʰ ˉʶˊʽˇ˔˗˄ 
(ˉʁ ˊʽ˒ʶˊʶʽʰˁʺ ˁ˂ʾ˃ʰˁʰ ˃ ʁ
ɾʁɿʁ ˍˇˉˇʴˊʰ˒ʽˁʱ ʵʶʵˇ˃ʷ˄ʰ 
ˁ˂ʾ˃ʰˁʰˌ 1:5.000 (ˁʾˍˊʽ˄ʹ 
ˉʶˊʽˇ˔ʺ) ˃  ʁ

Åʆˇ˄ ʇʃʁɽʁɱɹʅɾʁ ˍʹˌ ˉʶˊʽˇ˔ʺˌ 
ˁʰˍʱˁ˂ˎˋʹˌ/ˉ˂ʹ˃˃ˏˊʰˌ (˃ˉ˂ʷ 
ʴˊʰ˃˃ʺύ ˃ ʁ ˍ ̌ ˎʵˊʰˎ˂ʽˁˈ 
˃ˇ˄ˍʷ˂ˇ HEC-RAS ˋ ʁ ˍˇˉʽˁʺ 
ˁ˂ʾ˃ʰˁʰ ˁʰʽ ʵʶʵˇ˃ʷ˄ʰ: 
ˍˇˉˇʴˊʰ˒ʽˁʱ ʵʽʰʴˊʱ˃˃ʰˍʰ 
ˁ˂ʾ˃ʰˁʰˌ 1:5.000 ˁʰʽ 
ʲˊˇ˔ˇ˃ʶˍˊʽˁʱ 



ʅˏʴˁˊʽˋʹ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄  TWI ˃ ΧʁΦI9/-RAS 
ɮˉʰʽˍʺˋʶʽˌ ˋʶ ʵʶʵˇ˃ʷ˄ʰ 
ÅTWI : ʆˇˉˇʴˊʰ˒ʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˁ˂ʾ˃ʰˁʰˌ 1:50.000  
ÅHEC-RAS: ʆˇˉˇʴˊʰ˒ʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˁ˂ʾ˃ʰˁʰˌ 1:500, ̡ ˊˇ˔ˇ˃ʶˍˊʽˁʱ 

(˔ˊˇ˄ˇˋʶʽˊʷˌύ ˁʰʽ ˎʵˊˇ˂ˇʴʽˁʱ ʵʶʵˇ˃ʷ˄ʰΧʱ˄ ˎ ˉʱˊ˔ˇˎ˄ 



ʅ˔ˈ˂ʽʰ (1/2) 

Åʁ ̔ʶˉʽʵˈˋʶʽˌ ˍʹˌ ʶ˒ʰˊ˃ˇʴʺˌ ʶˁˍʾ˃ʹˋʹˌ ˍʹˌ 
ˉ˂ʹ˃˃ˎˊʽˁʺˌ ʶˉʽˁʽ˄ʵˎ˄ˈˍʹˍʰˌ ˋ ʁ
ˉʶˊʽ˒ʶˊʶʽʰˁʺ ˁ˂ʾ˃ʰˁʰΣ ʶ˅ʰˊˍ˗˄ˍʰʽ ʰˉˈ ˍʹ˄ 
ˁ˂ʾ˃ʰˁʰ ̱ ˖˄ ̱ ˇˉˇʴˊʰ˒ʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄. 

Åʆˇˉˇʴˊʰ˒ʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˁ˂ʾ˃ʰˁʰˌ 1:50.000 
ˁʰʽ ʌʹ˒ʽʰˁʱ ˃ˇ˄ˍʷ˂ʰ ʶʵʱ˒ˇˎˌ ˃ ʁ15m pixel 
size ̄ ʰˊʷ˔ˇˎ˄ ̔ ˁʰ˄ˇˉˇʽʹˍʽˁʺ ʰˁˊʾʲʶʽʰ.  

Åɲʶʵˇ˃ʷ˄ʰ ˃ʶʴʰ˂ˏˍʶˊʹˌ ˁ˂ʾ˃ʰˁʰˌ ˉˇˎ 
ʶˉʽˍˊʷˉˇˎ˄ ʵʹ˃ʽˇˎˊʴʾʰ DEM ˃ ʁ˃ʽˁˊˈˍʶˊˇ 
˃ʷʴʶʻˇˌ pixel, ʲʶ˂ˍʽ˗˄ˇˎ˄ ʰˁˈ˃ʹ 
ˉʶˊʽˋˋˈˍʶˊˇ ˍʹ˄ h ˁˊʾʲʶʽʰ ˍ˖˄ ʶˁˍʽ˃ʺˋʶ˖˄.   Topographic 

Map  1:50.000 



ʅ˔ˈ˂ʽʰ  (2/2) 

Åɶ ʶ˒ʰˊ˃ˇˋ˃ʷ˄ʹ ʷˊʶˎ˄ʰ ˋ ʁˍˇˉʽˁˈ 
ʶˉʾˉʶʵˇ ʰˉʰʽˍʶʾ ʵʶʵˇ˃ʷ˄ʰ 
ˎ˕ʹ˂ˈˍʶˊʹˌ ʰˁˊʾʲʶʽʰˌ (1:2.000   ̋
˃ʶʴʰ˂ˏˍʶˊʹˌ) Χ 

ÅΧˁ ʰʽ ˒ˎˋʽˁʱ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʱ ˁʰʽ 
ˎʵˊˇ˂ˇʴʽˁʱ ʵʶʵˇ˃ʷ˄ʰ (Χɦ ˊʰ 
Χ.˔ˊˈ˄ˇ ˁʰʽ ˔ˊʺ˃ʰˍʰύ ʰ˂˂ʱ 
ʶˋˍʽʱʸʶˍʰʽ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˉˇˎ ʷ˔ʶʽ 
ˇˊʽˇʻʶˍʹʻʶʾ ˋˍˇ ˉˊˇʹʴˇˏ˃ʶ˄ˇ 
ˋˍʱʵʽˇ 

ÅΧˁ ʰʽ ʁ ʾ˄ʰʽ ʰˉˇ˂ˏˍ˖ˌ ʰ˄ʰʴˁʰʾʰΗ  ɮˉˇˍˎˉ˗ˋʶʽˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ 
ʷˊʶˎ˄ʰˌ 



ʅˏʴˁˊʽˋʹ Χ¢²L ˁʰʽ SAGA WI  ̀ ʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ HEC-RAS 


