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Coming “soon” but...

... you can already:

e https://geographicdata.science

e https://github.com/gdsbook/book
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Today
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o What? - Book
e How? - Community






Data, data, data

Data Science



It’s called
GEOGRAPHIC Data
Science!!!




Geographic Data Science

geographical FliEl A

Geographical Analysis (2021) 53, 61-75
Special Issue
Geographic Data Science

Alex Singleton ©&, Daniel Arribas-Bel
Department of Geography and Planning, University of Liverpool, Liverpool, L69 7ZT, U.K.

It is widely acknowledged that the emergence of “Big Data” is having a profound and
often controversial impact on the production of knowledge. In this context, Data Science

has developed as an interdisciplinary approach that turns such “Big Data” into
information. This article argues for the positive role that Geography can have on Data
Science when being applied to spatially explicit problems; and inversely, makes the case
that there is much that Geography and Geographical Analysis could learn from Data
Science. We propose a deeper integration through an ambitious research agenda, including
systems engineering, new methodological development, and work toward addressing some
acute challenges around epistemology. We argue that such issues must be resolved in
order to realize a Geographic Data Science, and that such goal would be a desirable one.


https://onlinelibrary.wiley.com/doi/full/10.1111/gean.12194

Geographic Data Science

e GIScience < Data Science

e Foster innovation (avoid reinventing the wheel)

e Grow a community around collaboration (1+1>2)
= Diverse (!= white male engineer)
= Inclusive (embrace different perspectives)
= Welcoming (make it easy to join... and stay)



What?



The Book is...

Data
e OCIENCE

Lovelace, Mowosad & Grus [(2015)
Muenchow [2019)

GIS Python

Xiao (2016)



The Book is not. ..

o A GIS starter

e An introduction to programming
e An in-depth volume (rather in-breath)



The Book is for...

e Data Scientists who work on spatial problems
o GIScientists who want to “update”
e (Social) Scientists getting started in geospatial
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(GGIScience + Data Science

geopandas
rasterio
pysal
osmnx
contextily

pandas
xarray
sclkit-learn
matplotlib
seaborn



Bonus: Datasets
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How?
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T LEARNED IT LAST
MNIGHT! EVERYTHING
15 SO SIMPLE !

/

HELLO WORLD IS JUST
print "Hello, world!"

T DUNNO..-
DYNAMIC TYPING?
W TEGERCE?

COME JOIN US!
PROGRAMMING
IS FUN AGAIN!
IT'S A WHOLE
NEW WORLD
N UP HERE!

BUT HOW ARE
YOU FLYING?

[
I JUST TYPED

import mﬁigmuitj
THAT'S IT? /

... L ALS0 SAMPLED
EVERYHING IN THE
MEMCINE CABINET
FOR COMPARISOMN.

[

BUT T THINK THIS

|S THE PYTHON.
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Toillustrate, the figure below has the tightest single alpha shape shown in green and the original source points shown in

black. The “bounding’” circles shown in the figure all have a radius of 8652 meters. The circles are plotted where our
“bounding” disk touches two or three of the points in the point cloud. You can see that the circles “cut into” the convex hull,
shown in blue dashed lines, up until they touch two (or three) points. Any tighter, and the circle would disconnect one of the

points on the boundary of the alpha shape.

from descartes import PolygonPatch #to plot the alpha shape easily
£,ax = plt.subplots(1,1, figsize=(9,9))

# Plot a green alpha shape
ax.add_patch(PolygonPatch(alpha_shape, edgecolo
facecolor="green", alph

‘green’,
.2, label = 'Tighest alpha shape'))

# Include the points for our prolific user in black
ax.scatter(*coordinates.T, color='k', marker=".", label='Source Points')
# Add a basemap

ax.imshow(basemap, extent=basemap_extent)

# plot the circles forming the boundary of the alpha shape
for i, circle in enumerate(circs):
# only Label the first circle of its kind
ifi==0
label = 'Bounding Circles
else:
label = None
ax.add_patch(plt.Circle(circle, radius=alpha, facecolor='none’, edgecolor="

*, label-label))

# add a blue convex hull
ax.add_patch(plt.Polygon(convex_hull_vertices,
closed=True,
edgecolor="blue’, facecolor="none’,
linestyle=":", linewidth=2,
label="Convex Hull'))

plt.legend()

<matplotlib.legend.legend at 0x7f413c088c10>

1e6
Tighest alpha shape Wi
Bounding Circles

428 {47 Convex Hull
Source Points

427
[
(
{

426

425

a2

423

1552 1553 1554 1555 1556 1557

i= Contents

Introduction

Location, Location, Location
Visualization
Centrography
Randomness & clustering
Identifying clusters
Conclusion

Questions

References

- Q Merge pull request #100 from X [REd
e

O Why GitHub? Team Enterprise Explo Marketplace Pricing

& gdsbook / book

Code ) Issues 23 19 Pull requests 5 ® Actions [ Projects

° Merge pull request #100 from darribas/master

master g o d24dbla

v Build Jupyter book
on: push

build-html-and-deploy
v build-html-and-deploy SeremEs
Checkou

Setup Miniconda

Build HTML

Push changes
Post Setup Miniconda

Post Checl

(]
(]
(]
(]
© Commit files
(]
(]
(]
(]

Complete job

c O a https://github.com/gdsbook/book/runs/12859525187¢ ' 80%

Search Sign in ‘ Sign up ‘

®Wwatch 1 Y7 star 108 % Fork 25

@ Security [~ Insights

Sign in for the full log view



https://geographicdata.science/book/notebooks/08_point_pattern_analysis.html#centrography
https://github.com/gdsbook/book/actions
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Home A containerised platform for

- . Geographic Data Science: gds_env
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Guides hd

Contributing

The gds_env (short for "GDS envirenment”) provides a modern platform for
Geographic Data Science. The project is a Jupyter-based stack that includes
state-of-the-art geospatial libraries for Python and R. The gds_env is based on
container technology to make it a transferrable platform for reproducibility. The

source code is released under an open source license and the build process is

transparent.

The gds_env extends the official Jupyter Docker Stack to include geospatial
functionality in both Python and R. To offer more flexibility, this extension is
provided in three different flavours, or stacks (to ): gds_py, gds and gds_dev. Each

of them builds on each other and adds further functionality. Please check the

Stacks section for more information.,

arribas.org/gds_env
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Mac OS Installation
instalation Software Installation Guide
Running Python

Linux Installation Francisco Rowe, Dani Arribas-Bel

Installation 2021-06-17

Running Python

Windows 10 Pro/Education Purpose
Installation
Running Python This resource provides step-by-step descriptions on how to install and run Python for Geographic Data

Science from your own computer.
‘Windows 10 Home/pre-10

Select your Operating System and follow the steps

Installation
Running Python What is your operating system?
Windows Specifications
Contributors | Mac0S | | Linux | | Windows |
References l
Choose A1 Which version?
Published with bookdown See below on how fo check your version

Windows Home or
pre-10

Windows Pro
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In machine learning and data science, we are often

equipped with tons of data. Indeed, given the constellation
of packages to query data services, free and open source
data sets, and the rapid and persistent collection of
geographical data, there is simply too much data to even
represent coherently in a single, tidy fashion. However, we
often need to be able to construct useful features from this

rich and deep sea of data.

Where data is available, but not yet directly usable, feature
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