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Counting Things




Another Day in The Global Economy

Markets

Brazil Soy Shipments Snagged
by 18.6-Mile Traffic Jamin
North

By Tatiana Freitas
February 19, 2021, 11:35 AM MST

» Late harvest led to backlog of trucks carrying soy to port

> Rains stalled traffic at unpaved stretch near key terminal

The impact of Brazil's late soybean harvest has hit the roads of
the nation’s northern export route, ensnaring truckers in long

lines and threatening further delays of shipments to China.
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Optical In Tropical (February 21,2021)
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What SAR “Sees” (February 18, 2021)







Detecting (Very) Small Changes




Interferometry: Change Over Time
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Earthquake Displacement (1 color cycle = 12cm)




Commercial Interest







@ Swiss Re

Swiss Re announces strategic
partnership with radar satellite-

based flood monitoring provider
ICEYE



A New Era of Remote Sensing




No More of This
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MOVEMENT DATA SCIENCE

v' Opportunistic reuse of data

- Black box / undocumented data collection

- Usually biased & messy data
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“All metadata records are incomplete
as it is impossible to foresee future
uses” Janowicz et al. (2020) GeoAl
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https://www.youtube.com/watch?v=mIktJKbj8Ms

GEOGRAPHIC DATA SCIENCE

v . L
Gathering data, me_;lssggmg_ It into a
tractable form, making it tell its story,

CS & Math & Statistics ICT & Enineering Geography

and presenting that story to others
spatial and often temporal elements - e
P P Quant. Geogr. & Spatial Statistics

v Dealing with data that incorporates

& GIScience & Geomatics

v' Turning Big Spatiotemporal Data into

neight and understanding Big Data & Critical_Data
Data Science Studies

Geographic / Spatial
Data Science

Andrienko et al. (2017) Geographic Data Science
Singleton & Arribas-Bel (2021) Geographic Data Science



CHALLENGES

v' Accept messiness in data

Data
v Need to understand Data processing
collection &

cleaning

v" Causes of bias & messiness

Real world

v" Consequences of using such data
In analyses

Exploratory
data
analysis

=» Data visualization & exploratory

Findings
appl’oaChes Reports Confirmatory
Decisions | Derived data data
Visualizations analysis
Products

Brunsdon & Comber (2020) Big issues for big data Graser & Dragaschnig (2020) Open Geospatial Tools for Movement Data Exploration



EXPLORING MOVEMENT DATA

v' Complex spatiotemporal phenomena

v' Context & scale dependent

+ Lack of established tools & practices

v Spatial, temporal & attribute uncertainty

Demsar & Virrantaus (2010)
Space-time density of trajectories

Andrienko & Andrienko (2011)
Spatial generalization and aggregation of
massive movement data
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Andrienko et al. (2017)
Visual exploration of movement and
event data with interactive time masks



AGGREGATING MOVEMENT DATA
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Graser et al. (2020) The M3 massive movement model

Graser et al. (2020) Exploratory Trajectory Analysis for Massive Historical AlIS Datasets
Graser et al. (2020) Extracting Patterns from Large Movement Datasets
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https://www.youtube.com/watch?v=dRE9Zl7jpUA
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A protocol for identifying problems in
continuous movement data

This notebook provides an open-source implementation of the protocol presenter . . .
linked_plots = link_selections(map_plot + hist_plot)

linked_plots.cols(1)

Graser, A. (2021) An exploratory data analysis pratocol for identifying problems il
movement data. Journal of Location Based Services.
http-//dx.doi.org/10.1080/17489725.2021.1900612.
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The individual protocol steps are demonstrated using a dataset of vessel tracking
published by the Danish Maritime Authority. The demo data covers two days (Jul 1.200e+7
January, 1st 2018). Since the datasets are too large for Github, they have been n
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In [1]: input files = [
"./datafaisdk_28178781.csv’,
"./data/aisdk_20188181.csv’

]

Graser (2021) An exploratory data analysis protocol for identifying problems in continuous movement data.
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Spatial data exploration in Jupyter notebooks
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QGIS © DATA SCIENCE

Processing Toolbox n

e O O XN
Q, search...
> # Scripts .
hd :f‘ Trajectory tocols for Processing
v Basic
:f‘ Add heading to points
:t-t" Add speed (m/s) to points
:f‘ Day trajectories from point layer

:f‘ Trajectories from point layer
v Overlay

:f‘ Clip trajectories by extent

Processing Toolbox Layer Styling

https://anitagraser.com/2019/02/02/movement-data-in-gis-20-trajectools-v1-released/
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