




Flood Hazard Assessment: The …SciNetNatHaz project approach 

Regional Scale assessment of flood prone areas 

Topographic Maps 1:50000 



Flood Hazard… on Local scales 

Local scale implementation – 
topographic data (RTK) 



Local scale implementation – 
topographic data (RTK) 



Local scale implementation – 
topographic data (RTK) 



Local scale implementation – 
topographic data (RTK) 



Compulsory 

• Contour lines (DIGITIZED) every 20m (topographic map at 1:50.000 
scale of the WATERSHED (REGIONAL scale assessment) 

• Contour lines (digitized) every 1m the most! (around 0.50m is OK) 
from a topographic map of a scale 1:1000 or higher (1:500 etc) 
(LOCAL scale assessment) 

Optional 

• Elevation points 

• Ancillary data (road network, etc) 

Data Created in the process 

• DEMs, Stream line, Cross Sections (CR), CR elevation points  

DATA REQUIREMENTS 



Compulsory 
 

• Basic GIS concepts (types of data, Geographic and 
Projection systems …)  

• A minimum competency with GIS software 

Other  REQUIREMENTS 



• Run SAGA  

• LOAD the contour lines (just “open” 
the respective shapefile) 

• RUN Menu > Grid > Spline 
Interpolation> Thin Plate Spline 

• Insert the contour file name 

• Insert the proper PIXEL size  

• for data from 1:50000 scale a 
pix.size of 15m is OK. 

• 1:1000, pix.size  0.5m 

http://www.saga-gis.org/en/index.html
../QGIS/SAGA GIS 2.1.4.lnk


• LOAD DEM (just 
“open” the 
geotiff) 

• LOAD the stream 
(just “open” the 
shapefile) 

http://www.saga-gis.org/en/index.html


• GO to ….Tools > 
Terrain Analysis > 
Profiles and run 
(double click) CROSS 
PROFILES 

Click and select 
the only option 

Click and select 
the DEM 

Click and select 
the STREAM line 

Click and select 
“CREATE” 

Insert the respective parameters in 
map units. You should insert  HALF the 

length of the Profile length required 

Prof. Distance: distance between profiles along the stream 
Profile Samples: the number of points along the profile  



• RUN and …. 

 

• Cross sections 
file appears 
under the Data 
click tab 



• Now….RUN…  
PROFILES from LINES 

Click and select 
the only option 

Click and select 
the DEM 

Click and insert in the 
requested the DEM 

Click Okay and ….. 

Click and select 
“CREATE” 

Insert the LINES file created in 
the previous stage 



• RUN and …. 

• Cross sections 
POINTS file 
appears under 
the Data click tab 

• Now, for every 
cross section, 
there are points 
spaced 1.4m 
from each other 

• Right Click on the 
point data file 
and 
select…ATTRIBUT
ES  ”Save as”…. 



• Right Click on the point data file and select ATTRIBUTES …”Save as” 
and  Save as TEXT.  



• This file can be imported into EXCEL for the next few steps before 
being imported into HEC-RAS  for applying the Hydraulic Model 

A step-by-step 
description of the 

procedure is also given  



• Right Click on the point data file and 
select…ATTRIBUTES  ”Scatterplot”…. 

• Provide the parameters for the cross 
sections… X & Z 

 

• ..and you get…this! 



• Double Click on the DEM file on the DATA tab, and display the respective map 

• Click on the map and select from the TOP MENU > Map > Show 3D View 

• Input the parameters (DEM etc) 

• Okay and ….. PLAY! 



• Mouse Scroll Wheel: zoom in and out 
• Mouse LEFT: change perspective interactively 
• Mouse RIGHT: Move the Map 

 



• RUN Saga 

• Either open the contours and make a DEM within SAGA or open a 
DEM created with other software 

• Open the Stream shapefile 

• Run Tools > Terrain Analysis > Profiles > CROSS PROFILES 

• RUN…  PROFILES from LINES  (same menu) 

• Right Click on the point data file and select ATTRIBUTES …”Save as” 
and  Save as TEXT 

 

…. import the file into EXCEL for making a few changes 

 

Steps to create Cross Sections for HEC-RAS 

../QGIS/SAGA GIS 2.1.4.lnk


A Step-by-Step 
Tutorial   

(click to read) 

QGIS Flood Hazard assessment_Tutorial.pdf


(How to) Create and transfer cross-Section Data from QGIS to Hec-RAS 

 

• In QGIS load/create the DEM of the area and the stream line 

• RUN the following SAGA GIS modules: 

1. Cross Profiles (Using a DEM and the stream reach as the axis. A shapefile 
(named by you) will be created and imported into the layers (data frame).  

2. Profiles from Lines (Using the SAME DEM and the "Cross_prof.shp" as the 
"lines" file. "Each New LINE as a NEW file"  Select   NO (It saves a new 
shapefile as a POINT shapefile WITH coordinates (i.e. profile_points.shp)) 

3. Copy from the attribute table within QGIS the list of numbers (all 
columns)  and paste it PASTE into Excel 

 

• …some work is needed in Excel which is common for both the SAGA and the 
QGIS based procedure 



Last fixes with Excel 
 

4. ERASE the columns "ID", "DIST" and "DIST_SURF"; leave only the columns 
"Line_ID", "X", "Y" and "Z“ 

5. Insert TWO columns on the left: Column A will be named as RIVER_NAME and 
Column B as RIVER_REACH 

6. ADD the name of the river (column A) in ALL lines;  (e.g. Agios_Georgios) 

7. ADD the RIVER_REACH name (=i.e. "2" or anything else);  

8. RENAME column "Line_ID“ header  as "RIVER_STATION"  (column "Line_ID" of 
the "Profile_points.shp" shapefile). 

• Now the file has six columns: River_name (A), River_Reach (B), River_Station 
(C), X (D), Y (E) and Z (F) 

• Save the file in excel format so that you can re-use it. 

 

../../../../Program Files (x86)/Microsoft Office/Office12/EXCEL.EXE


Cross Profiles_AgGeorgios.xlsx


(How to) Create and transfer cross-Section Data from QGIS to Hec-RAS 

 

• 11. SAVE the file in .CSV format.  

• Please note than in some cases, EXCEL uses the semi-colon (;) 
character instead of the comma (,).   In such a case, open the 
CSV file with Notepad, press ctrl-H (replace function) and 
REPLACE  ";" with "," (do not use the quotes) 

 

• The CSV file and it is ready for importing into HEC-RAS 



(How to) Create and transfer cross-Section Data from QGIS to Hec-RAS 

 

• A. in QGIS RUN the following SAGA GIS modules 

 

B. Import .csv to HEC-RAS 

• Open HEC-RAS 

1. Menu FILE > New Project (create a project) 

2. Menu EDIT > Geometric data 

3. Menu Geometric data > New Geometry Data 

4. Menu Import Geometry Data / Import CSV 

5. Set/Pick the correct Columns 

6. Pick the UNIT system (SI or Metric) and ...finish to import data. 

 

A Step-by-Step 
Tutorial   

(click to read) 

QGIS Flood Hazard assessment_Tutorial.pdf





