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Why Integrate GRASS GIS & Jupyter?
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Rising popularity of computation Education
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proficiency in GIScience Science
Increase accessibility of open source
software and advanced geospatial Open
analysis Source

What is GRASS GIS?

+ Open Source GIS software

+ EXxtensive geospatial libraries include support for multitemporal

analysis and dynamic simulations

+ Built and maintained by international team of scientists and
developers

What are Jupyter Notebooks?

+ Sharable documents with live code (including Python, R, Java,
and Matlab), in-line visualizations & Markdown narrative text

+ Can be run locally or hosted online through Binder, Jupyter Hub,
Google Colab & others ===
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Introduction to Jupyter Notebooks

This is a short introduction to two of the flagship tools created by the Jupyter Community.

Markdo WwWh Text ) An example: visualizing data in the notebook %
Below is an example of a co E

e cell. We'll visualize some simple data using two popular packages in Python. We'll use NumPy to

results of running the code are bundled together.
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Facilitate Advanced Geospatial Modeling Education

Caitlin Haedrich, Vaclav Petras, Anna Petrasova, Helena Mitasova
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Developing grass.jupyter

To faciliate advanced geospatial modeling education, we developed
a hew GRASS GIS package called grass.jupyter.

grass.jupyter enhances existing  ®
GRASS Python API to allow Jupyter

/ , EC Jupyter
Notebook users to easily manage
and visualize GRASS data

GRASS CI5

Session Handling

import grass.jupyter as gj —
session = gj.init("./grassdata", "nc _spm 08 grass7", "userl") F!ln

2D and 3D Rendering

img = gj.GrassRenderer()
img.d_rast(map="elevation")
img.show()

2010-05-01 00:00:00

Animations & Interactive o
Time Slider for Space
Time Datasets

Y —a
img = gj-TimeSepieS(

"precip sum 2010")
img.time_slider()
img.animate()

Interactive Maps with Folium
(a Leaflet library for Python)
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import folium

m = folium.Map()
gj.Raster("elevation").add_to(m) O
gj.Vector("roadsmajor").add_to(m)
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Leaflet | Map tiles by Stamen Design, under CC BY 3.0. Data by @ OpenStreetMap, under CC BY SA.

: Try grass.jupyter Visit grass.jupyter

in Binder project tracking page
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Teaching with grass.jupyter

+ Notebook assignments for GIS714: Geospatial Computation
and Simulation

+ 6 Notebooks that cover data simulation, surface water processes,
uncertainty propagation and noise simulation

NCSU GIS 714: Geospatial Computation and Simulations

Data Simulation. pa rt 2 increasing complexity. We register the series in temporal framework, assign the rasters a common color table and create an animatior
(feel free to se arger n or a different dimension). The two text files, fractal_demZ290_series.txt and fractal_dem201_series.txt, contain
Contents: i i ' /si f

import subprocess
import sys

sys.path.append(

+ Notebooks stored on GitHub and hosted on Binder

+ Students choose to run notebooks locally or on Binder
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NCSU GIS 714: Geospatial Computation and Simulations
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Surface Water Simulation: Surface water flow and erosion simulation
nd("r
n this assignment we explore simulation of spatial pattern of overland flow depth by running the SIMWE model which employs path elevation="elev_1id792 2m",
etho solve the shallow water flow e ions s e ent trans a e d
using the path sampling model. i) e
Contents:
1. Overland Flow, Depth and Discharge
Overland FI th Pref F 60000
3.0 and EI I*spa: d C niterations=30,
output_step=2,
4. Sediment Flow Rate, Erosion and Deposition flags="t")
Additional Resources:
ua img = gj.GrassRenderer(use_region=True, height=410)
hed ar

Start GRASS GIS

1. Overland flow depth and discharge

mand("g.region", region="rural_1m", res=2, flags

elevation="elev_1id792_2m",

tension=15,

npmin=150,
flags="d")

' Check out the GIS714
T Notebooks on GitHub

Acknowledgements

This work was funded by Google Summer of Code 2021 and a GRASS GIS Mini Project Grant
2022. Thank you to Stefan Blumentrath for his mentorship during GSoC 2021 and to the OSGeo
and GRASS communities for their continued feedback and support.



