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1930s-50s : ¥ ¥ 3+ T2 & Regional geography

1950s-70s : 3= E%f ’%‘L‘E‘_ 2 ?P Quantitative revolution

1970s-90s - 3}""“ }J/ = éf Critical geography
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1950s-70s - MIBEAStE F a5 (Quantitative revolution)
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Quantitative revolution i

From Wikipedia, the free encyclopedia

In the history of geography, the quantitative revolution (IR or Cluantitative Hevnlutinnj[”] Was
one of the four major turning-points of madern geography -- the other three being enviranmental
determinism, regional geography and critical geography). The guantitative revolution occurred

Geography
History of geocgraphy

during the 19505 and 19605 and marked a rapid change in the method behind geographical » Graeco-Roman
research, from regional geography into a spatial science.l' The main claim for the gquantitative * Chinese
revolution is that it led to a shift from a descriptive (idiographic) geography to an empincal law- e |slamic

making (nomothetic) geography. s Age of Discovery

e Histary of cartography

s Environmental
determinismm

e FHedgional geoaraphy

« Quantitative revolution

e Critical geodraphy

(Mote: The guantitative revolution had occurred earlier in economics and psychaology and
contemporaneausly in political science and other social sciences and to a lesser extent in
histary.)
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1 Synopsis and Background

2 The 1950s Crisis in Geagraphy
3 The Hevolution
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b Seealso
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2 External links

http://en.wikipedia.org/wiki/Quantitative_revolution



nature.com

The world’s best science and medicine on your desktop

Mapping
_opportunities

Scientists who can combine geographic information
systems with satellite data are in demand in a variety
of disciplines. Virginia Gewin gets her bearings.

Earlier this year, the US Department of Labor
identified geotechnology as one of the three most
important emerging and evolving fields, along with
nanotechnology and biotechnology. Job opportunities
are growing and diversifylng as geospatial technologles
prove their value in ever more areas.

“...It really is opening up our world,
and business is booming.”

Nature 427 (Jan 2004) Nature 439, 776-778 (Feb 2006)




Harvard University discontinued geography in 1948...

9 '_' ; From the Meridian

AAG Newsletter

of the
Association of American
Geographers

Douglas Richardson, Publisher
and Managing Editor

Megan D. Nortrup,
Editor

AAG Voice 202-234-1450
AAG Fax 202-234-2744
newsletter@aag . org

wWww.aag.org

Bringing Geography
Back to Harvard

am extremely pleased to announce
that geography is returning to
Harvard. After more than three years
of study and effort by many supporters,
including the AAG, Harvard University
has approved the establishment of a new
Center for Geographic Analysis (CGA).
In a formal public announcement on
October 20, 2005, Peter K.
Bol, Harvard College Professor
and the Charles H. Carswell
Professor of East Asian
Languages and Civilizations,

fauna, and the comparatively recent but
extraordinary consequential development of
human societies. This vision is at the heart
of the CGA's mission in the university...
Geographic information sciences bridge
earth and planetary sciences, engineering,
medicine and public health, sociology,
law, political science and economics, and
history and the humanities.
The interest at Harvard in
geospatial analysis, spatial
modeling, spatial statistics,
and geographic information

systems (GIS)—which has
been the foundation for
the development of spatial
analysis generally—has been
growing quickly.”

was named the first Director
of the Harvard University
Center for Geographic
Analysis. Peter, who has
worked closely with the AAG
during the establishment of
the new Center, said his “aim
is to see the Center assist in research proj-  world computationally is a thorny
ects and teaching university-wide. During  problem for researchers across Harvard
the last two decades the miniaturization  Today more than twenty research projects
of computer technology, the ability to at the Harvard School of Public Health

carry out continuous-time monitoring, the ~ depend on spatial analysis, all students in
use of GPS, the increased use of remote the Graduate School of Design are taught

USPS 987-380 ISSN 0275-3995

The AAG Newsletter ISSN 0275-3995
is published monthly with July/August
combined, by the Association of Amer-
ican Geographers, 1710 16th Street
NW, Washington, DC 20009-3198.
The cost of an annual subscription is
$25.00 The subscription price is
included in the annual dues of the
Association. Not available to non-
members. Periodicals postage paid in
Washington. DC. All news items and

Harvard's announcement
noted that modeling the
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Hello, Geotech

"Modeling our world," geography returns to Harvard.

by CHRISTOPHER REED

NOVEMBER-DECEMBER 2006

https://harvardmagazine.com/node/2621

Geographers See Death, Birth, and Job
Prospects

NOVEMEBER-DECEMEBER 2006

https://harvardmagazine.com/2006/11/geographers-see-death-bi-html



Emerging Geospatial-tech Institutes in US

Center for Geographic Analysis, Harvard University
Spatial Sciences Institute, University of Southern California

Department of Geography & Geographic Information Science,
University of lllinois Urbana-Champaign (UIUC)

School of Geographical Sciences & Urban Planning, Arizona
State University (ASU)

Committee on Geographical Sciences, University of Chicago

National Geospatial-Intelligence Agency (NGA), United States
Department of Defense



nature.com

The world’s best science and medicine on your desktop

EDITORIALS

A place for everything

More researchers must record the latitude and
longitude of their data.

ho, what, where and when? Among the basic elements
\/\/ of scientific record-keeping, too often the ‘where?’ gets

neglected. Now advances in satellite-positioning technol-
ogy, online databases and geographical information systems otfer
opportunities to make good that neglect, and to add a much-needed
spatialdimension to many types of biological research. Location data
are essential for those modelling species’ responses to climate change,
or the spread of viruses, for example. Failure to include spatial infor-
mation from the get-go may close off potentially highly productive
routes to analysis — including those not yet foreseen. But those data
are frequently inadequate or absent.

Many museums and herbaria are trying to make good this problem
as best they can, geo-referencing their collections and putting them
online. This frequently requires nightmarish work translating place
names from various historical eras, languages and conventions into

(&) Login

NATURE|Vol 453/1 May 2008

latitudes and longitudes. Although this is a necessary evil in mat-
ters retrospective, going forward there is a much simpler and easier
answer in the form of coordinates and a time-stamp taken from the
Global Positioning System (GPS) at the point of capture, or any other
specified point of relevance.

This technology means that there 1s now much less excuse tor
allowing spatial data to fall by the wayside simply because they are
not relevant to the data collectors’ project in hand. Not only are the
data easily collected, they are easily stored too. GenBank, for example,
introduced fields for latitude and longitude in the metadata attached
to its nucleotide sequence records in 2005. But few yet contain such
information.

Gene sequence and structure databases have flourished in part
because journals require authors to submit published data to them.
It is worth considering a similar requirement that all samples in a
published study be registered, along with GPS coordinates, in online
databases such as the Global Biodiversity Information Facility. At
the same time, it would behove spatial scientists to articulate to the
broader research community the potential of recording and making
accessible spatial data in the appropriate formats — and the painless-
ness of the process. |
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Key Messages

A major theme in the geographical sciences will be how
to understand and respond to environmental change and
the human role in these changes.

Geographical research should follow eleven strategic
directions in order to take advantage of recent
technological advancements, inspire continued
innovation, and advance understanding of the major
issues facing Earth.

Leveraging technological advances will allow scientists
to better observe, analyze and visualize the changing
world, leading to new insights for the betterment of
society and environment.

The geographical sciences could help recognize and cope
with the rapid reorganization of economy and society.



Strategic directions

How are we changing the physical environment of Earth’s surface?

How can we best preserve biological diversity and protect endangered
ecosystems?

How are climate and other environmental changes affecting the vulnerabilities
of coupled human—-environment systems?

How and where will 10 billion people live?

How will we sustainably feed everyone in the coming decade and beyond?
How does where we live affect our health?

How is the movement of people, goods, and ideas changing the world?
How is economic globalization affecting inequality?

How are geopolitical shifts influencing peace and stability?

How might we better observe, analyze, and visualize a changing world?

What are the societal implications of citizen mapping and mapping citizens?



‘ M ITSIoan Interview with Simon Thompson (Esrl)

Management Review

(2012) Location Analytics:
Bringing Geography Back
Haiiiara ==
Review The Importance of
2013) Spatial Thinking Now
Harvard = recnnowoey

revew How Location Analytics
(2014) Will Transform Retail

by Tony Costa
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Google Maps gets real-time traffic, crowdsources
Android GPS data

By Rick Burgess .
On hMarch 30, 2012, 530 PM EST B\7 Ei:E 18 3 +1

16 W Tweet 29

Although traffic data has been available on Google
Maps for guite some time, the traffic information
delivered by the popular mapping service was
frequently stale or incorrect. In fact, estimated arrival
times with traffic were so frequently incorrect, Google
actually pulled the feature from Google Maps. As
promised though, the comparny has finally decided to
reintroduce the feature, but this time with improved real-
time traffic data and far bhetter arrival-time estimations.

Orivers will be pleased -- and privacy advocates will
probably be infuriated -- to know that Google Maps will
now take into account GPS data collected from Android-
based smartphones. Rather than the old method of
compiling historical data and making its best guesses onwhat traffic is like (eq. 'up to 50 minutes in traffic’), live
data will be provided by the very commuters moving along (or | should say not mowving?) in traffic.

The abowe is known as crowdsourcing, or at least a useful incarnation of it. Such technigues are already Used
by popular Internet-enabled GRS devices and apps. The popular cromdsourced GRS app, Waze, is a
particularty pure and stunning exarmple of this.

Source: http://www.techspot.com/news/48015-google-maps-gets-real-time-traffic-crowdsources-android-gps-data.html
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Live flight tracking in the airspace

<l  BIE ol anefinder.net

(] Links & Google Earth Engine

é planefinder.net Q Search flights, airports and locations

Googles 174 of 5667 visible
¥ - ;

You can now get live flight prices on Plane Finder

GET OURAPP

 ON your mobile

http://planefinder.net/
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‘ Industry Competency Model for Geospatial Technology

Agency: Employment and Training Administration

U.S. DEPARTMENT OF LABOR Date: July 8, 2010
Release Number: 10-0950-NAT

News Release

US DEPARTMENT OF LABOR ANNOUNCES RELEASE OF GEOSPATIAL TECHNOLOGY COMPETENCY MODEL

WASHINGTON - The U.S. Department of Labor's Employment and Training Administration today announced the release of an
industry competency model for geospatial technology. There are now 16 models available on the Competency Model
Clearinghouse available through the department's One-Stop Career Centers website. The Geospatial Technology Competency
Model has been developed by researching and analyzing publicly available resources, existing skill standards, competency-
based curricula and certifications to provide an employer-driven framework of the skills needed for success in geospatial

technology.

"Competency models offer workers an opportunity to learn what it takes to enter a particular field," said Secretary of Labor
Hilda L. Solis. "The geospatial model serves as a guide for those who want to both find a good job and map out a long-term
career pathway in any of several geospatial technology fields including surveying and mapping, computer science and

information science.”

https://www.dol.gov/newsroom/releases/eta/eta20100708



Geospatial Technology Competency Model

Management
Competencies

Industry-Sector Technical Competencies

Postioning and Analysis and Scle 2

Industry-Wide Technical Competencies

Workplace Competencies

Creative Planning & Problem Solving/
Teamwork Thinking o - - : ;

Academic Competencies

) Science Communication,  Critical &
Reading Writing Mathematics Geography & Listening & Analytical
Engineering Speaking Thinking

Personal Effectiveness Competencies

weeorasids | gty | prfeonsian | paaive | Oz | s ) U.S. DEPARTMENT OF LABOR

https://www.careeronestop.org/competencymodel/competency-models/geospatial-technology.aspx



Geospatial Technology Competency Model (cont’d)

Industry-Sector Technical Competencies

Postioning and ©  Analysisand Solws 2w
i n - [ ] on
Data Acquisition : Modeling : Dmnppi' ocpmah

Technical Content Areas B Basic Analytical Operations, such as buffers, overlay,
neighborhoods, and map algebra

5.2.19 Analytical Methods _ . .
B Basic Analytical Methods, such as point pattern

5.2.20 Design Aspects analysis, spatial cluster analysis, multi-criteria
5.2.21 Data Modeling evaluation, and spatial process models

B Analysis of Surfaces, including interpolation of

5.2.23 Geospatial Data
P surfaces, surface features, and viewshed analysis

5.2.24 Cartography and Visualization B Geostatistics, including spatial sampling, semi-

5.2.25 GIS&T and Society variogram modeling, and kriging
5.2.26 Organizational and B Data Mining, including pattern recognition
Institutional Aspects B Network Analysis, including least-cost paths, flow

modeling, and accessibility modeling




IR T E R El A SHY o] BE Geospatial Start-ups

Using geospatial technologies to create innovative
applications / services or art design

2o Technologies

Maps, location big data, location-based services (LBS),

drones, apps, ibeacons, GIS/GPS, remote sensing...
o Applications

Navigation, surveying, local discovery (tourism), traffic,

transit and marketing



‘ Top 100 geospatial companies

Global Top 100 Geospatial Companies -
2022 Edition

Q ) Muthukumar Kumar 01.31.2022 ® 6 min -.n

What are the top geospatial companies in the world right now in 20227 Since 2016,
Geoawesomeness has been compiling THE list of the top 100 geospatial companies in the

world.

The annual list is an essential source of information about companies that are utilising
geospatial data and tools to solve problems and is aimed to help our community make sense

of the ever-changing geospatial industry ecosystem.

Geoawesomeness is pleased to announce our #GlobalTop100Geo 2022 Edition. Hope you
find the list useful.

If you have any questions regarding the list, please review the FAQ section at the bottom of
this post. If you have further questions, comments and/or would like to collaborate with the

team, feel free to reach us at info@geoawesomeness.com

https://geoawesomeness.com/global-top-100-geospatial-companies-2022-edition/
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Keywords in geospatial companies/start-ups
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‘ Spatial Thinking Concepts

AMERICAN ASSOCIATION

o GEOGRAPHERS

SKILL DEFINITION EXAMPLE
COMPARISON Comparing one place with another... e.g, rainfall, income, satellite images, maps, graphs
Describing the influence that a place e.g., smoke from a factory, noise from a highway,
AURA :
can have on neighboring locations... property value near a park
Drawing a line around all places that : X 2
e - - e.g., Corn Belt, Ozark Highlands, Polish neighbor-
REGION have snml!ar characteristics or are linked hood, Tomado Alley
together in some way...
TRANSITION Describing what happens between two e.g., Do features change gradually or abruptly from
places with known conditions... one place to another?
Finding places on other continents (or
ANALOGY in other cities, mountains, etc.) that e.g., Mediterranean climate, subduction zones, inner
have similar positions and therefore ring suburbs
have similar conditions...

RA Identifying a spatial hierarchy, or how e.g,, river networks, distribution hierarchies, political
HIE RCHY ‘nested’ features relate to one another... hierarchies (town, county, state, country)
PATTERN Describing the arrangement of features e.g., evenly or unevenly spaced, clusters, donuts,

or conditions in an area... strings
ASSOCIATION Identifying the extent to which features e.g., malls and freeway exits, malaria and anopheles

have the same map pattern...

mosquitoes




AMERICAN ASSOCIATION

Spatial Thinking Skills

o GEOGRAPHERS
Spatial analysis methods
COMPARISON Comparing one place with another... StatiStical tEStS/heterogeneity

Describing the influence that a place
AURA . P

can have on neighboring locations.. Ne|gh borhood effect (dependency)

Drawing a line around all places that
REGION have similar characteristics or are linked

together in some way... G rou ping/regionalization

TRANSITION Describing what happens between two

places with known conditions... S p a C e —ti m e d y n a m i CS

Finding places on other continents (or

ANALOGY in other cities, mountains, etc.) that

have similar positions and therefore G rO u pi n g/Si m i | a rity

have similar conditions...

Identifying a spatial hierarchy, or ho . . .
HIERARCHY ‘nested' features relate to on: anoth:r... Sca I N g ISsues ( mu It I-SCAa I e )
PATTERN pescibing thesmngementoffeates - (Ge0-visualization/dependency
ASSOCIATION Identifying the extent to which features R e g ress i on

have the same map pattern...




RAE | AR

0 et B EFTHEENT AT E LD RGN F o B
DHEYAFELE Q.M 5z BA 222 2 Y dp b 353 -
AEHapR-FE N7 FA LA+ (Spatial Pattern Analysis)
PELET APFEBD F AR I RENZ SR FLRE
ARGt 0 T EEYINHY ST Sk RES L

BA2P
o R Rz R s ’ﬁeacpxm*é.*%ﬂac%ﬁﬂ
PR R R R

i}
g

-,

9



ARIEAR AT

s TSR TR (RAFET)

CFRELHEY Gh A )

In-class: 3 hours / week (lecture/discussion + labs)

After-class activities: 3-5 hours / week (reading + labs)
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Prerequisites

L - ¥ FEHEFR L A3 E A (Cartography & GIS)
* - &3 K 33 & 4 (Computer Programming)

X RILE. 458 4 2 65 4 (Statistics)

EMRiEE bnpenerEe  d T H) nemnpus ke -



SEIZRIZRY

BEHE=

Statistics: sampling, inference and estimation
Cartography: coordinates and mapping concepts
GIS: spatial data structures and manipulation

Programming: if-then-else, iteration (for-loop),
user-defined functions, data query & selection,

data structures (e.g. list, vector, matrix,...)



The Process of Analyzing Geographic Data

Frame the question | Problem Formulation

1

Understand your data | Data Preparation

I

Choose a method Methodology

1

Process the data Techniques

1

Look at the results Results & Discussion
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Moraga (2024), Spatial Statistics for Data Science: Theory and Practice with R,
Chapman & Hall/CRC Data Science Series.
https://www.paulamoraga.com/book-spatial/index.html

Spatial Statistics for
Data Science: Theory

and Practice ;/vith R Welcome

Search The book Spatial Statistics for Data Science: Theory
and Practice with R has been published by DATR SCIENCE SERiES
Tahlziof Gaotents Chapman & Hall/CRC Data Science Series, and can
WiieEings be bought from CRC Press or Amazon. SPATIAL STATISTICS
Preface FOR DATA SCIENCE
D The online version of the book can be read here, Wi el R e i
and it is licensed under a Creative Commons
Spatial data my e ) g (o
Attribution-NonCommercial-NoDerivatives 4.0 ‘
1 Types of spatial data : ] o , 5"
. ‘ International License. 4 st Y).t)
2 Spatial data in R 7 ,’

3 The sf package for spatial To cite the book in publications, please use

vector data
PAULA MORAGA

£The/temapacknge formsisy Moraga, Paula. (2023). Spatial Statistics for Data
and vector data Science: Theory and Practice with R. Chapman &
5 Making maps with R Hall/CRC Data Science Series. ISBN

6 R packages to download 9781032633510

open spatial data

&
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Gimond (2024), Intro to GIS and Spatial Analysis (lecture notes),

https://mgimond.github.io/Spatial/index.html

7 Good Map Making T1ps
8 Spatial Operations and Vector Ove...
9 Coordinate Systems

10 Map Algebra

PART 2: Spatial Analysis
11 Point Pattern Analysis
11.1 Centrography
11.2 Density based analysis
11.3 Distance based analysis
11.4 First and second order effects
12 Hypothesis testing
13 Spatial Autocorrelation
14 Spatial Interpolation
15 References
Appendix
A Reading and writing spatial data in R
B Mapping data in R
C Anatomy of simple feature objects
D Vector operations in R
E Mapping rates in R
F Raster operations in R
G Coordinate Systems in R

H Point pattern analysis in R

o=l il Point Pattern Analysis

Centrography

A very basic form of point pattern analysis involves summary statistics such as the mean center,

standard distance and standard deviational ellipse.

)

-
x
ANl
=

computed average X -
and Y coordinate n n
values.

between the average d =
distance of the features
to the mean center.

measure of the variance \/Z (x - Ux)e +(y, - i.ly)2
i1

separate standard
distances for each
axis.



https://mgimond.github.io/Spatial/index.html
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. Course Introduction
. Data Analysis with R
. Handling Spatial Data with R

. Using R as a GIS: Geo-processing Operations

. Describing Spatial Patterns
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5. R for Spatial: More Complex Operations
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7. Point Pattern: Quadrat Analysis
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1% 5k £ 78 Part 2: Spatial statistics

9. Point Pattern: Distance-based Methods

10. Point Pattern: Kernel Density Estimation (KDE)

11. Areal Pattern: Spatial Autocorrelation

12. Areal Pattern: Join Count Statistics

13. Areal Pattern: Hot-spot Analysis

14. Issues of Multiple Comparisons in Localized Spatial Analysis
15. * Final Exam + Oral (Group) * (20%)

16. * Final Report Submission * (30%)
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@ Spatial Analysis Notebook
Sources
+ Add source

Select all sources

Chapter 1 Types of spatial data | Spatial ...
Chapter 2 Spatial data in R | Spatial Stati...
Chapter 3 The sf package for spatial vec...
Chapter 5 Making maps with R | Spatial ...

Chapter 6 R packages to download open...
Chapter 7 Spatial neighborhood matrice...
Chapter 8 Spatial autocorrelation | Spati...
Note 1: Point Pattern Analysis

Note 2: Hypothesis testing

Note 3: Spatial Autocorrelation

R script1: Reading and writing spatial dat...

R script2: Mapping data in R
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é \ %”éf%ﬂa‘ . A NotebookLM
< Share
Chat ¢> Refresh Studio

Ftmap B2 H— FREOBEEAT  BXARIEE  HERETEESS Audio Overview

BB

Deep Dive conversation

Two hosts (English only)
Here's an example R code snippet using the tmap package to create a thematic map, along
with a Traditional Chinese explanation of the code, drawing on information from the sources )
. . Customize
and our conversation history:

# MANENERF
library(sf)

library(tmap) Notes

EHMaine BV ER T RE M =B R

EHRHGE: https://github.com/mgimond/Spatial/raw/main/Data/s_sf.RDS

<- gzcon(url(“"https://github.com/mgimond/Spatial/raw/main/Data/s_sf.RDS"))
.sf <- readRDS(z)

+ Add note

©n Study guide

n N H W

¢ BEWEERE "plotm (BEME) FAQ

3 Settings @

[ Brie

@

®

Generate

fing doc

~ Timeline

tmap_mode("plot")

# BEIBHE
tm_shape(s.sf) +

# BEEEFEANE[ERN (MaineMOBTHE)

FtmapEfRH—ERVBHENE  BRERIEE  YAEEC
Here's an example R code snippet using the tmap package to cre
thematic map, along with a Traditional Chinese explanation of th

tm_polygons(

"Income", # IEEFRERTEMBEMEM (BHIUWA)
style = "quantile", # BRTELMARBOME (quan
n =5, # HAsEEL

"ylGn", # M "Y1Gn" (Yellow-Green)
"grey”, # REERBERRKE

palette = Il Save to note

border.col =

18 sources

Start typing...

°®

Describe how "SpatRaster™ objects differ from other R objects. What i >

Bera-xos
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Bonus: 2 ZEAIBZNEZE LS

NotebookLM > [#T185C

dJJ
)
| S|

Studio > 2=

M E

© FRIEE B WAXHE

6 o Normal

EREHE ~ B

1ZRE | [ChatGPT prompt : 121X F] (45 _E35%)

WE /= : [ChatGPT Share] -> [Create link] -> [Copy
link]

[ChatGPT completion : [El& 3 F]
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Bonus: 7 ZAIBZFHVE

\ 7 =
ST (&)

ChatGPT NotebookLM

a1 & Share Studio > &2

WfE{ER tmap E47E R PERZ EHiE ? (88813_D10228002)

prompt | s tmap EfHE R RN S EibE ?

5 2 Normal H

ZER® : tmap (Thematic Maps) B—EBSANEEEM - EAMNERICEZTMBENSEICE - (75
LifEA tmap RSB MtEEE  MEE - 2% - % 8 B%  LEFALBBERIR
tmap_mode() ZRETEFAE ("plot" ) LGN ( "view" ) HhE -

SE : https:/ichatgpt.com/share/67a5b8ff-b030-800f-b01a-85aa91ac3161

R tmap (Thematic Maps) 2—EMANREEH - ERREIET MBS0 S EithE - RelL
2 tmap iR 2 EIBEEE » 0 CEBR M-8 E% > LARURERREE tmap_mode()
BMmA Ak ("plot”) LEE ("view") itlE

1. RERWA tmap Bff
install.packages("tmap") # % tmap
1. ZRE#/A tmap Eff install.packages("sf") # R4 sf RIBZAIHHE
& — install.packages("spData") # R HIBIE
library(tmap)
install.packages("tm ) library(sf)
install.packages(" ) IibrarY(SPDataJ
install.packages(" ata") 2. E.'\IEZHI!'.
Llibrary(tmap) world B &R spData - P ES2HKERHIREIE -
library(sf) data("World", package = "spData")
library(spData)
# B R HE
tm_shape(World) +
tm_polygons()
3. AR EE
{RERIFARE -
2. BT EAihE . BT ARAR

- EHAER{E GDP

- - Bhn RS

‘ . _ # BAT RIS

?E% completlon data("metro”, package = "spData")
0 P YO

world EEHREE sphata - R ESRRERMIEEBIE -
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Torfs and Brauer (2014). A (very) short Introductionto R °
https://cloud.r-project.org/doc/contrib/Torfs+Brauer-Short-R-Intro.pdf

A (very) short
introduction to R

Panl Torfs & Clandia Braner

Hydrology and Quantitative Water Management Group

Wageningen University, The Netherlands

3 March 2014

1 Introduction

R is a powerful language and environment for sta-
tistical computing and graphics. It is a public do-
main (a so called “GNU”) project which is similar
to the commercial S language and environment
which was developed at Bell Laboratories (for-
merly AT&T, now Lucent Technologies) by John
Chambers and colleagues. R can be considered as
a different implementation of S, and is much used
in as an educational language and research tool.
The main advantages of R are the fact that R
is freeware and that there is a lot of help available
online. It is quite similar to other programming
packages such as MatLab (not freeware), but more
user-friendly than programming languages such as

http://wuw.r-project.org/

and do the following (assuming you work on a
windows computer):

e click download CRAN in the left bar

o choose a download site

e choose Windows as target operation system

o click base

 choose Download R 3.0.3 for Windows | and
choose default answers for all questions

It is also possible to run R and RStudio from
a USB stick instead of installing them. This
could be useful when you don't have administra-
tor rights on your computer. See our separate note
“How to use portable versions of R and RStudio”
for help on this topic.

2.2 Install RStudio

After finishing this setup, you should see an "R”
icon on you desktop. Clicking on this would start
up the standard interface. We recommend, how-
ever, to use the RStudio interface. ! To install
RStudio, go to:

http://wuw.rstudio.org/

and do the following (assuming you work on a win-
dows computer):
e click Download RStudio

3 Some first examples of R
commands

3.1 Calculator

R can be used as a calculator. You can just type
vour equation in the command window after the

e

|.'.>.3:

[> 1072 + 36 |

and R will give the answer

g] 136

)

ToDo

Compute the difference between 2014 and the
yvear you started at this university and divide
this by the difference between 2014 and the year
you were born. Multiply this with 100 to get
the percentage of your life vou have spent at
this university. Use brackets if you need them.



https://cloud.r-project.org/doc/contrib/Torfs+Brauer-Short-R-Intro.pdf
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# % % A data.Rdata (H i : =

Pt 3 R 108 7 et K F
wz;';uam s RE
L3k 100 B 72 e K E o o

=)

Bk ht T a0 KB IRACK A 0 e E

(1). g ﬁﬂ;’;fq % RpE T EaF R E g kA F (sampling distribution)
35 95% 1% #f % I (confidence interval) ©

(2). FREERIBEZTR T EF L90%= 7 F > 3% LERRY DERE
T30 E 5o ? (1 2@E=1000 )

o TR B~ R 2 ¢ load("data.Rdata")



