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Highlights 
● Fast DEM acquisition and processing using low cost RPAS 
● High Precision Digital Elevation Model for 2D hydrodynamic modelling.  
● 2D hydrodynamic modelling for urban flooding scenarios. 

 
Introduction 
The urbanization process can significantly change the portions of each phenomenon in the hydrological cycle. 
Some changes in these parcels stand out, such as: removal and occupation of riparian areas, deforestation, 
waterproofing of the soil, and reduction of water infiltration in the soil (Zaharia et al. 2015; Mukherjee, 2016; 
Miller & Hutchins 2017). As a main consequence, the precipitated volumes generate larger and faster 
sediment transport and surface flows, increasing the peak of hydrographs. Thus, the time of concentration 
in the basins was reduced, anticipating the occurrence of the peak of the hydrograph, linked to the process 
of formation and propagation of the floods more quickly than it would be without anthropic action. In order 
to understand the phenomenon's behavior more reliably, 2D hydrodynamic physical / mathematical models 
can be used, which are tools used to support management, in which alternatives are created for decision 
making to mitigate urban flood problems, as is the case with floods and floods. 2D hydrodynamic modelling 
in conjunction with the use of photogrammetric spatial data and Remotely Piloted Aircraft Systems (RPAS) 
monitoring makes it possible to significantly streamline and improve the quality of results (Escobar et al., 
2019), As they are a collection source RPAS has become an alternative to generate new scenarios focusing 
on the situation of developing countries due to its low acquisition value (Tiwari and Dixit, 2015) and 
application used in small basins. and in remote areas due to its great spatial and temporal resolution 
(Langhammer et al., 2015). So, the objective was to evaluate the different extreme flow scenarios in the 
generation of the probable floodable areas of the Barreiro stream, city of Goiânia - GO, Brazil, using RPAS 
data and 2D hydrodynamic modelling in the HEC-RAS software, version 5.0.7, for the implementation of 
public policies (structural and non-structural prevention). 
 

Methodology 

Study area 

The study area corresponds to a section of the Barreiro stream basin. With an area of 15.80 m², the basin is 
a tributary of the right bank of the Meia Ponte River, located in the city of Goiânia, state of Goiás capital – 
Brazil. 
 
Aerial imagery acquisitions and data processing 
The data generated in the RPAS with an existing reference system is necessary to create a support network 
for Ground Control Points (GCP). GCPs are visual markers that are coordinated, identified by the high-
precision GNSS receiver. The receiver used at work to collect coordinates is a Trimble R6. A RPAS DJI Phantom 
4 Pro with rotating wings was applied on flight operations. A flight plan was created using a Pix4Dcapture 
app before the flight. Automatic flight characteristics, such as percentages of image overlap, flight altitude 
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and other parameters are adjusted to the flight plan. No processing was created or orthomosaic of 
photographs, the Digital Terrain Model (DTM) and inserted the GSD coordinates. 
 
The SCS Method 
The determination of the hydrograph (peak) was generated based on the Dimensionless Unit Hydrograph 
(DUH) of the Soil Conservation Service (SCS). The relationship between runoff and time is based on effective 
precipitation, drainage area of the basin, potential storage, CN (Curve Number) and the concentration time, 
considered equal to the duration of the rain (SOURCE). Thus, it was possible to determine the project flows, 
considering the return period (RP) and 50 and 100 years (Figures 1). CN from 90 for RP of 50 years and 95 for 
RP of 100 were considered. 

 
Figure 1: scs unit hydrograph for 50 and 100 year return período, respectively. 

 
2D Hydrodynamic model on Hec-Ras 
The flood simulations (flood map) for the different return period used (50 and 100 years) at HEC-RAS, firstly 
relied on the use of the MapperRAS interface where the DTM was imported by the software. Thus, a 2D area 
flow polygon was built in MDT, representing the limit of the flood risk area. Subsequently, a 2D mesh was 
created with a 13m x 13m spacing between the points. Finally, the hydrograph where inserted to determine 
the transient regime for intervals every 1 minute, considering a total simulation time of 24 hours for each 
situation. As result, the HEC-RAS model provides arrival times and the different simulated scenarios 
distributed spatially on flood maps. 
 

Results and discussion 
The different scenarios simulated (RP of 50 and 100 years) hydrodynamically in 2D in the HEC-RAS can be 
seen in Figure 2 where the flooded areas (risk areas) are compatible with the spatial distribution of the 
flooded area. The flood maps generated show that the Barreiro stream channel is not capable of receiving 
the discharge of river effluents. Then we can see the flow velocity distribution (Figure 3). 
 

a) 
   

Figure 2: flood scenarios for the study section at 50 and 100 year return período. 

b) 

a) b) 
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Figure 3: Simulated flow velocity vector (m / s) and flow velocity particle 

 

Conclusions and future work 
In this paper, flood maps of a stream located in the peri-urban region where generated using 2D 
hydrodynamic modelling. The data of the synthetic hydrographs where generated by empirical relationships 
of the physical characteristics of the study area. The need to use data with high accuracy is because of the 
non-existence of flood records for model calibration. The orthomosaic and the DEM built from RPAS flights 
in floodable areas are part of the model construction, showing to be a viable option of data acquisition for 
low cost modelling. 
The hydrodynamic model simulated with the RPAS data shows that they can be a tool for monitoring urban 
watercourses with precision, helping in planning the management of drainage basins, avoiding future 
damage. 
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