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open science: 2023 

https://nasa.github.io/Transform-to-Open-Science/



open science

“a collaborative culture enabled by technology that empowers the 
open sharing of data, information, and knowledge within the 
scientific community and the wider public to accelerate scientific 
research and understanding.”

Ramachandran et al. (2021)



open scientific software

“efficiency, greater collaboration, reduced duplication, . . . a 
broadening of the user community, improved code testing, more 
reproducible research, and enhance[d] research transparency”

(NASEM, 2018, p. 3)

We want you to use this software for your research.

We hope you might contribute to this software.

Goal: continuously improve the software and community.



github.com/kristinemlarson/gnssrefl
When you are using this software in the future:
UPDATE:
git pull 

pip install gnssrefl --upgrade 
docker pull gnssrefl

QUESTIONS/ISSUES:
email
github issue



How to add an Issue
● Use for reporting bugs or requesting features
● Be descriptive with bug reporting
● Check to see if issues already exist before 

adding one



gnssrefl: a bug or a feature

1. Raise the issue (with specifics)
2. Make a pull request (PR)

https://tighten.com/insights/adding-commits-to-a-pull-request/

https://www.dataschool.io/how-to-contribute-on-github/



How to create a pull request



Improvements



Feature: 

Williams and Nievinski (2017)



Feature: 



Feature: Surface Slopes

Chew, et al. (2016)



Feature: ITRF observations 

traditional tide gauge(s)
gnss-ir



Feature: 

○ receiver changes impact soil moisture estimates
○ antennas impact sub daily users (eg. tides) 



Current soil moisture 
method works in 
semi-arid.
Port matlab model that 
supports higher vwc.

Currently gnssrefl 
estimates snow depth.
Port matlab SWE 
estimate.

Feature: 



take aways

Open-source scientific software enables efficient, reproducible, 
transparent science from a diverse community.

Please use gnssrefl for your science.
● update the code
● ask questions
● modify it for your needs
● contribute bugs/features

We are improving this software through building this 
community: you are a part of it now!


