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Flashflood 

a sudden flood of water caused by heavy rain 

The aim of the layer is to inform decision makers, politicians, municipalities and inhabitants 
which are those settlements where the possibility of flash food hazard is high. 
 



Goal: Watershed 
characterization 

• Geometry (size, shape,  height range) 

• Land cover 

• Slope conditions 

• Infiltration( geology, soil, landcover) 

• Meteorological conditions and models 



Phases of the 
process 

Phases: 

• Preparation 

• Watershed generation 

• Statistics and analysis 

• Conclusion, visualization 

 



Phase 1. 
Preparation  

• data collection 

• data conversion (format, projection) 

• Set up GIS layers and data structure (ESRI) 

• DTM refinement (streams, valleys) 

• programming 

 



Data used (inputs) 

• Streams 

• DEM 

• Settlement boundary 

• CORINE landcover 

• Geology 

• Meteorological data and model  



Meteorological data 
and climate model 

CARPATCLIM 
• Timeframe  

• 1961-2010  

• Spatial range  

• latitudes 44°N and 50°N, 
longitudes 17°E and 27°E  

• Temporal resolution:  

• 1 day  

• Spatial resolution  

• 0.1˚ x 0.1˚  

 

ALADIN climate model 
1961 – 1990 – reference timeframe 
2021 – 2050 – future timeframes 
2071 – 2100 



Precipitation  

> 30 mm/day (frequency) 



Precipitation  
> 30 mm/day (frequency) 

difference 1971 - 1961 



Derived datasets 

Phase 2. 

• DEM + streams+ settlement boundary = pour points 

• DEM + pour points = watershed 

Phase 3. 

• DEM + categories = slopes 

• Watershed + any theme = watersheds statistics 



Phase 2.1 
Generation of 

pour points 

• DEM 
• water network 
• Boundary of  the settlements  



Finding pour point 
automatically 

intersection of 
streams and settlement boundary  

Stream endpoint inside the settlement 

stream endpoint outside the settlement 

pour point = the lowest (valid) stream point  
on the settlement boundary  

DEM + streams + settlement boundary = pour points 



Pour points 



Phase 2.2  Watershed 
(standard ESRI workflow) 

FILL – sinks in a surface raster to remove small 
imperfections in the dataset 
FLOWDIRECTION – creates a raster of flow direction 
from each cell to its steepest downslope neighbor 
FLOWACCUMULATION – Creates a raster of 
accumulated flow into each cell 
SNAP PP – Snaps pour points to the cell of highest 
flow accumulation 
WATERSHADE - Determines the contributing area 
above a set of cells in a raster. 



Watershed 
(more than 2000 polygons) 



Overlapping 
watersheds 



Automation  
Usage of Model Builder 

loop (e.g. all pour points) 

programmed workflow 
( 16 workflows) 

single function 



Derived datasets 

Phase 2. 

• DEM + streams + settlement boundary = pour points 

• DEM + pour points = watershed 

Phase 3. 

• DEM + categories = slopes categories 

• Watershed + any theme  >>  watersheds statistics 



Phase 3.1 
Preparation of statistics 

OID AREA PERIMETER THICKNESS MAJORAXIS MINORAXIS ORIENTATION 

20 35157500 35900 2518.149902 4217.530762 2653.443604 110.6332092 

21 38880000 38800 2518.149902 4813.236816 2571.219482 106.5844879 

22 41897500 41200 2518.149902 5169.408203 2579.867676 100.7997818 

23 75180000 58500 2939.150391 6891.646973 3472.397461 58.8473892 

24 57292500 49900 2754.449951 5894.210449 3094.013916 75.0772629 

25 91735000 63100 3592.350098 7151.103027 4083.308106 47.8854599 

26 220575008 105400 6731.154785 9512.436523 7380.990723 26.3070278 

27 45035000 48300 2227.050293 7425.32666 1930.566406 122.0224075 

28 2532500 10300 447.4499817 1639.099243 491.8065796 117.6274261 

29 40135000 43200 2475 5253.700684 2431.689209 149.5123596 

30 24582500 33000 2025 3951.631348 1980.157471 145.6727142 

31 9187500 17800 1145.849854 2322.123779 1259.395386 41.062027 

32 3440000 12400 675 1669.794434 655.7609863 118.7163086 

OID MIN MAX RANGE MEAN STD 

34 144.4737091 325.0759583 180.6022491 237.7011744 36.48811245   

35 99.33131409 325.0759583 225.7446442 183.2214242 48.37257163   

36 111.0462341 266.3814392 155.3352051 156.2889484 29.35487335   

37 147.8645325 207.4707642 59.60623169 178.821112 16.08344495   

38 125.7850266 228.2168732 102.4318466 172.2403504 21.30918349   

39 113.730835 633.0742188 519.3433838 217.9782936 60.08638116   

40 127.0293579 633.0742188 506.0448608 234.574178 62.55218667   

41 130.1329651 480.3572998 350.2243347 234.2894788 49.72515513   

42 151.0459747 480.3572998 329.3113251 241.4255404 48.06721502   

43 127.9164886 246.9318848 119.0153961 189.0810289 27.6446288   

44 135.5298462 246.9318848 111.4020386 192.100297 26.43042205   
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 AREA PERIMETER THICKNESS MAJORAXIS MINORAXIS ORIENTATION 

20 35157500 35900 2518.149902 4217.530762 2653.443604 110.6332092 

21 38880000 38800 2518.149902 4813.236816 2571.219482 106.5844879 

22 41897500 41200 2518.149902 5169.408203 2579.867676 100.7997818 

23 75180000 58500 2939.150391 6891.646973 3472.397461 58.8473892 

24 57292500 49900 2754.449951 5894.210449 3094.013916 75.0772629 

25 91735000 63100 3592.350098 7151.103027 4083.308106 47.8854599 

26 

22057500
8 105400 6731.154785 9512.436523 7380.990723 26.3070278 

27 45035000 48300 2227.050293 7425.32666 1930.566406 122.0224075 

28 2532500 10300 447.4499817 1639.099243 491.8065796 117.6274261 

29 40135000 43200 2475 5253.700684 2431.689209 149.5123596 

30 24582500 33000 2025 3951.631348 1980.157471 145.6727142 

31 9187500 17800 1145.849854 2322.123779 1259.395386 41.062027 

32 3440000 12400 675 1669.794434 655.7609863 118.7163086 

Phase 3.2 
Preparation of statistics 

INTERSECTION 



Karst areas 



Phase 3.3 
Analysis 

risk/hazard  normalized categories (levels of risk) 

geometry   

land cover   

slope   

precipitation statistics   



Thank you for your attention! 

nagis.hu/en 


