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Highlights 
• The Guará detention pond showed an average efficiency of 95.5% in reducing peak flow. 
• A removal efficiency of 95% was observed for suspended solids in stormwater runoff. 

 

Introduction 
Rainfall is one of the most crucial processes in hydrology, and the standard instrument used to measure rainfall 
rate and accumulation is the rain gauge, which provides direct observations (Grimali et al, 2015). Now, 
contemporary concerns about climatic-scale changes and their impacts on hydrology are studied to assess changes 
in circulation patterns (Gupta et al., 2018), and evaluate the impact of climate change on catchments’ water 
balance (Reshmidevi et al., 2018). 
Although large scale studies about rainfall are very important, basin scale studies are also crucial for city 
maintenance, mainly when it comes to matters of urban drainage such as flooding and diffuse pollution.  
This study aims to analyze the spatial distribution of rainfall within the contribution area of urban catchment 
through data collected from five rain gauges in the region of the basin being studied in order to understand rainfall 
circulation over the catchment.  

Methodology 

The urban catchment monitored in the current study, called Guara Pond, is part of the Paranoa Lake Basin 
and has as outfall a detention pond, which was built to replace a discontinued wastewater treatment pond 
of 24.4 ha. The drainage area is 7.65 km2 and includes residential, commercial and industrial areas (Figure 1). 
After detention, the water is discharged into the Guara River.  

 

Figure 1 - Location of the area studied and rain gauge distribution. 

For rainfall analysis, five rain gauges were installed in the Guara Pond catchment over the area. Before 
installation, each of them was calibrated so that the data collected from rainfall events would be as reliable 
as possible.  
With the data obtained, an analysis of the spatial distribution of the contribution area was conducted from 
11/22/18 to 5/17/19. First, a Thiessen triangles tool was used to determine the area of coverage of each rain 
gauge. Secondly, the surface was interpolated using the rain gauges' points with specific precipitation values 
as input for the inverse distance weighted (IDW) technique. The weights are calculated from the values of 
these precipitations.  
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Results and discussion 

From the data obtained by the rain gauges, it was possible to perform a cross-comparison. The number of 
daily precipitation events greater than 5 mm varied between 35 and 45 events, however only 23 events were 
considered in this study where all pluviographers measured coincident events (Figure 2). March showed a 
significant similarity in the number of events measured by four of the rain gauges, totaling 11 events, while 
the other two rain gauges detected 12 events.  
The interval of average precipitation discrepancy varied from 19% to 32% with an average of 25%, which 
corresponds to 4.72 mm. The event with the least discrepancy occurred on March 23 with an average of 5%, 
and the largest happened on April 21 with 54%.  

 
Figure 2 – Rainfall distribution over the urban catchment.  
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Conclusions and future work 

This study allowed for better understanding of the spatial distribution of the area and its importance in 
producing more accurate studies. The average rainfall variation in the urban catchment was 15.4 mm, which 
corresponds to a discrepancy of 2.01 mm per km2, and the maximum rainfall variation corresponds to 6.82 
mm per km2. Not considering these facts, the spatial distribution in a study could over-simplify how rainfall 
is modeled and its consequences in an urban catchment. 
A longer period of rainfall data collection could enable further research to analyze possible patterns in the 
rainfall spatial distribution and discrepancies along the catchment. 
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