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Introduction

• Popular software for hydraulics and hydrologic 
modeling: 

• HECRAS for river analysis and open channel flow 
(USACE, 2020)

• EPANET, simulation of hydraulic and water 
quality in pressurized pipe networks (Rossman, 
2000)

• HEC-HMS, to simulate hydrologic processes of 
dendritic watershed systems (USACE, 2021)

• In this work a developing project for a Python 3 
software library is presented

• Capable of simulate hydrologic, hydraulic, and 
irrigation processes.

• Provide a flexible framework that allows further 
investigation with the utilization of sensitivity analysis, 
uncertainty analysis, and optimization.



Materials and Methods

Structure and organization of the library.



Materials and Methods

• Data science approach for climate.

• Big data is a term for any collection of 
data sets so large or complex that it 
becomes difficult to process them using 
traditional data management 
techniques.

• Data science involves using methods to 
analyze massive amounts of data and 
extract the knowledge it contains.

• Data science and big data evolved from 
statistics and traditional data 
management but are now considered to 
be distinct disciplines.

Cielen et al., (2016) 



Results and Discussion
Preliminary results: some modules are complete and others are being actively 
developed.

Data retrieval and preparation using Python 
standard libraries.



Results and Discussion

Plots for data exploration.



Data modeling, using classical techniques to model processes and design hydraulic structures. 
Results and Discussion

Basic hydrologic calculations: a synthetic rainfall hyetograph, and an approximation of SCS Curve Type II

Design of a channel and riprap selection using iterative approach



Applications in engineering

Organizing calculations as desired.



Complex structures such as detention ponds also integrate: runoff 
hydrographs, culverts, weirs, etc.

Applications in engineering



Additional analysis

• Modeling:

• Simulation:

• Optimization:

• Sensitivity analysis, how uncertainty in the output of a model (numerical or otherwise) can be 
apportioned to different sources of uncertainty in the model input (Saltelli et al., 2004).

• Uncertainty analysis, which focuses rather on quantifying uncertainty in model output (Saltelli, et 
al., 2008).

Eiben & Smith, (2015)

Aim: a library that allows 
these analysis.



Conclusions

• An ongoing development of a software library for performing calculations in a wide 
set of fields in irrigation, hydraulics, and hydrology.

• The interactive approach is a result of the combination of factors such as scripts 
are usually run from the source code, Python being an interpreted language, and 
the IDEs typically used. 

• Allow the user to run code step by step, verify intermediate results, and organize 
the calculations as desired.

• The library is flexible enough so it can be readily adapted to different methods or 
integrated with other Python modules to allow advanced model analysis, such as 
sensitivity analysis, uncertainty analysis, and optimization.

• Although the current version of the software is not complete, the finished modules 
are fully functional and already available for downloading and testing. However, 
the author insists on executing intensive testing before using the software in 
production environments or research.
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