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http://volaya.github.io/libro-sig/chapters/Introduccion_procesos.html
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https://www.r-project.org/

 Software libre

 Cálculos estadísticos y 
gráficos

 Lenguaje R

 Documentación 
estandarizada

http://www.fsf.org/

R is available as Free Software under the terms of the Free 
Software Foundation’s GNU General Public License in 
source code form. It compiles and runs on a wide variety of 
UNIX platforms and similar systems (including FreeBSD and 
Linux), Windows and MacOS.
Licencia: https://www.r-project.org/COPYING
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https://cran.r-project.org/mirrors.html

 Descarga a través de 
CRAN (por países)

 CRAN = red de 
servidores ftp con 
idénticas versiones de R

 Usa el más cercano 
para minimizar el uso 
de la red

Descarga
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https://cran.rediris.es/

 Descarga (varios SO)

 Código fuente

 Preguntas frecuentes

 Envío de paquetes

Descarga

https://cran.rediris.es/


 Descarga para instalar 
R por primera vez

https://cran.rediris.es/

Descarga

https://cran.rediris.es/


 R (core GUI)

 Paquetes (extensiones)

 RStudio (friendly GUI)

Componentes



 Rstudio – interfaz para 
usar R de forma más 
amigable

Componentes

https://www.rstudio.com/
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 Descarga la versión de 
escritorio libre

RStudio

https://www.rstudio.com/products/rstudio/download/
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 Elige tu sistema 
operativo

RStudio

https://www.rstudio.com/products/rstudio/download/
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RStudio

Consola: 
muestra los 
resultados

Environment: 
muestra los 
datos que 
cargamos

•Files: explorador
•Plots: gráficos
•Packages: búsqueda 

de paquetes
•Help: Ayuda
•Viewer: visor de 

contenido web local

History: 
muestra el 

histórico de 
comandosMenú: facilita 

algunas 
operaciones 

básicas (crear y 
guardar scripts, 

instalar 
paquetes, etc.

Create a 
new R 
Script
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RStudio

Consola: muestra 
los comandos 
ejecutados el 

resultado 
(satisfactorio o 

error)

Run: Ejecuta el 
comando de la línea 
del cursor, o de las 

líneas seleccionadas

Lupa: abre el 
menú Buscar y 

Reemplazar

Script: aquí 
escribimos 
nuestros 

comandos
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Análisis

https://cran.r-project.org/web/views/Spatial.html

Análisis espacial en R
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El dato geográfico en R

https://cran.r-project.org/web/views/Spatial.html

• Classes for spatial data
• Handling spatial data
• Reading and writing spatial data
• Visualization
• Point pattern analysis
• Geostatistics
• Disease mapping and areal data analysis
• Spatial regression
• Ecological analysis
• …
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https://cengel.github.io/rspatial/2_spDataTypes.nb.html

Tabla de atributos 
(data.frame)

Coordenadas

Bounding box

Sistema de 
coordenadas 

(CRS = SRID = EPSG)

sp

El dato geográfico en R
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https://cengel.github.io/rspatial/2_spDataTypes.nb.html

Atributos Coordenadas

Bounding box

Sistema de 
coordenadas 

(CRS = SRID = EPSG)

sf

El dato geográfico en R
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Instalación del paquete sf (recomendado)

1. Instalar o actualizar R a la versión 3.5.1 o superior: https://cran.r-project.org/bin/windows/base/

2. Re-instalar y/o actualizar los paquetes a esta versión: update.packages(checkBuilt=TRUE, 
ask=FALSE)

3. Instalar el paquete sf: install.packages("sf", dependencies = TRUE)

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
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# Reading shp file as spatial points data frame

filepath <- paste0(input_path, "centros_de_salud_2018")
centros_salud_spdf <- rgdal::readOGR(dsn = filepath, 

layer = "centros_de_salud_muni_madrid_2018",
integer64 = 'allow.loss') # to convert integer64 to integer32

# Reading shp file as spatial polygon data frame

filepath <- paste0(input_path, "secciones_censales_2017")
poblacion_spdf <- rgdal::readOGR(dsn = filepath, 

layer = "secciones_censales_muni_madrid_2017",
integer64 = 'allow.loss')

Importar shapefile con el paquete sp
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# Creating codigo_seccion field in spdf datasets by adding '28' to GEOCODIGO
poblacion_spdf@data$codigo_seccion <- paste0('28', poblacion_spdf@data$GEOCODIGO)

# Adding poblacion_dt fields by codigo_seccion
poblacion_spdf@data <- merge(poblacion_spdf@data,

poblacion_dt,
by = 'codigo_seccion',
all.x = TRUE)

Añadir campos a la tabla de atributos de un spdf

Para acceder a la tabla de 
atributos, es necesario entrar en 
el slot ‘data’: 
población_spdf@data$columna

http://creativecommons.org/licenses/by-nc-nd/4.0/
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# Projecting spdf datasets
bases_bicis_spdf <- spTransform(bases_bicis_spdf, CRS("+init=epsg:4326"))
centros_salud_spdf <- spTransform(centros_salud_spdf, CRS("+init=epsg:4326"))
poblacion_spdf <- spTransform(poblacion_spdf, CRS("+init=epsg:4326"))

Reproyectar spdf en otro sistema de coordenadas

http://creativecommons.org/licenses/by-nc-nd/4.0/
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# Bike stations
m = addCircleMarkers(m, 

data = bases_bicis_spdf, 
popup = paste0("<strong> Base nº: </strong>", 

bases_bicis_spdf@data$`Número`),
radius = 5, 
stroke = TRUE,
fillOpacity = 1, 
fillColor = '#00bfff',
color = '#00bfff',
group = "BiciMAD")

Añadir una capa a un mapa a partir de un spdf
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# Creating a 100 meter buffer from bike stations
startbufproj = gBuffer(bases_bicis_spdf, width = 100)

# Selecting health centres within a 100 m radius of bike stations
o = sp::over(centros_salud_spdf, startbufproj)
odf = data.frame(o)

# Setting row id as common id 
odf$codo = 1:nrow(odf)
centros_salud_spdf$cod = 1:nrow(centros_salud_spdf)

# Selecting health centres that overlap with the 100 meter buffer
odf = subset(odf, odf$o == 1)

# Adding health centre info to the selected ones
near = merge(odf,

centros_salud_spdf, 
by.x = "codo",
by.y = "cod", 
all.x = TRUE, 
all.y = FALSE)

Añadir una capa a un mapa a partir de un spdf
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Recursos

https://mappinggis.com/2018/08/analisis-espacial-con-r-usa-r-como-un-sistema-de-informacion-
geografica/#Descarga_del_libro
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Recursos

https://www.uv.es/vcoll/curso_r.html
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Recursos

https://sejdemyr.github.io/r-tutorials/basics/
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https://cengel.github.io/rspatial/2_spDataTypes.nb.html

Recursos
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https://geocompr.robinlovelace.net

Recursos
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http://madrid.r-es.org/https://www.facebook.com/groups/rprojectsp/

http://www.tutorialr.es/es/index.html

https://www.meetup.com/es-ES/rladies-madrid/
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Muchas 
gracias!

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

	Introducción a los SIG con R
	Número de diapositiva 2
	Número de diapositiva 3
	Número de diapositiva 4
	Número de diapositiva 5
	Número de diapositiva 6
	Número de diapositiva 7
	Número de diapositiva 8
	Número de diapositiva 9
	Número de diapositiva 10
	Número de diapositiva 11
	Número de diapositiva 12
	Número de diapositiva 13
	Número de diapositiva 14
	Número de diapositiva 15
	Número de diapositiva 16
	Número de diapositiva 17
	Número de diapositiva 18
	Número de diapositiva 19
	Número de diapositiva 20
	Número de diapositiva 21
	Número de diapositiva 22
	Número de diapositiva 23
	Número de diapositiva 24
	Número de diapositiva 25
	Número de diapositiva 26
	Número de diapositiva 27
	Número de diapositiva 28
	Número de diapositiva 29
	Número de diapositiva 30
	Número de diapositiva 31
	Número de diapositiva 32


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


