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TSRt FR AR

O 285515 (classical statistics)
B BRAE , USSR EM | NNz
B RIgEEE W E9 .

O ZESFiHE (spatial statistics)
B F[EXGS , B
B FEBEXE  EREYE ; FRFHE

O RES%itE (spatiotemporal statistics)
C IR EESE 2T VU
B [EEBEXNE NIRRT ; NSRE .




= 8] F T F

O #HRAS STATISTICS
MEGEIEENS (Cressie 1993)
1. mREstT—N=EUERNSERRA
2. BMEXEStT—STERIKIEREEX
3. WEEITERE— N AT SR IERIESS I
MREAERIS (Gelfand 2010)

1. Con'iiE\uo‘us spatial variation—EEFEIHE | BRER | JEF Noel A.C. Cressie
RIESERMEIEE

2. Discrete Spatial variation —@ﬁ?ﬁl@gﬁ%ﬁj\*ﬁ\ ﬁ%ﬁu*ﬂ Chapman & Hall/CRC
§f§|i+§§§fff Handbooks of Modern

Statistical Methods

3. Spatial point pattern——= A& o1

4.  Spatio-temporal process——RAtEFiH SEGERL Handbook of

5. Addition topic—EIESTRIHIIR , THHT , THRAE [
O BOOKS

Cressie, N. A. C. (1993). Statistics for spatial data. New York, Wiley. i

Peter Guttorp
Gelfand, A. E. (2010). Handbook of spatial statistics. Boca Raton,
CRC Press.




Statistics for

Y 1t =2 N N EN S22 g AW E = hr SPATIO-TEMPORAL
B IRERMNTSHUEST
B EANNSESITHER

O BihAERETE

O [=RER

O pENEDHRE

O ZadiEaIetsFRs ot .

| HT_]'/"'IQ}‘ﬁ\ ﬁ*ﬂ%ﬁ*ﬁ' Noel Cressie - Christopher K. Wikle

B ERESHTRE
m ...
Stﬁt_isticél Métﬁi:;ds;
for Spatio-Temporal
Systems
0 BOOKS s

m Cressie, N. A. C. and C. K. Wikle (2011). Statistics for
spatio-temporal data. Hoboken, N.]J., Wiley.

| Finkenstadt, B., L. Held, et al. (2007). Statistical
methods for spatio-temporal systems. Boca Raton, FL,
Chapman & Hall/CRC.

Bérbel Finkenstadt
Leonhard Held
Valerie Isham

*E’hnrﬂ"nn & Hall/CRC
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O BRI

B TimeSeries
http://cran.r-project.org/web/views/TimeSeries.html

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

B Spatiotemporal

http://cran.r-project.org/web/views/SpatioTemporal.html

install.packages ("ctv")
library ("ctv")
install.views ("TimeSeries")
update.views ("TimeSeries")


http://cran.r-project.org/web/views/TimeSeries.html�
http://cran.r-project.org/web/views/TimeSeries.html�

TimeSeries — BB FEF 95

Maintainer: Rob J. Hyndman
Package stat. : 131
Core package : stat, forecast, tseries, xts, zoo

O O O O

Application: Econometrics and Finance

Time Series
S g Sobert . ST Analysis and Its Bernhard Pt
I } David S. Stoffer A i i
i . pplications

With R Examples
oND EDITION

N

HW \l “'Fl"ll“v'mm ]

Robert H. Shumway
David S. Stoffer




TimeSeries — BB FEF 95

O

AIIRIAN HHREELSH stat

ts, POSIXct, POSIXI1t

FUNFNER L &2 forecast &
tseries

ets();
ot wavelets

spectrum ()

PESIER stat
filter(); decompose();
Z USRS

el sqesiEE 2 bapi
IRk

ar(); arima(); arma ()

stl()

_data_
—
/—_j
=
]
—
—;




Spatial — BB 1T

O O O

Maintainer: Roger Bivand
Package stat. : 128
Core packages . sp, geoR, gstat, maptools, raster,

RandomFields, rgdal, spacetime, spdep, splancs
Mailing list : R-S1G-Geo ; 0SGeo

LB

Roger 5. Elvand
Edzer Pebezma
Virgilio Gédmez-Rubio

@ Springer

http://www.asdar-book.orqg/



http://www.asdar-book.org/�
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http://www.asdar-book.org/�

Overview of R spatial packages

/

O =g

|BEGEANELS

RAPIEANEE

1.
2. #AEEE , HmEUDH
3.

HITE RS
4.  HHEUE

O ZEFIHROED3E

|u.u
um

<

H i

P

b NSl &R
S BEE SRR

2ol |Z1ES R ek i

rgdal, maptools, maps
RArcInfo, spgrass6, GRASS, ncdfi4

sp, maptools, raster

Spatstat, gstat, geoR, spdep,
splancs




Spatial data structure

Dsp %@DN%@@M,@%M\% M. g, &
SRIEIREA.,
O E“IlOO@EI Isp

[0 Spatial Points

SpatialPointsDataFrame Spatial

SpatialPoints = bbox

coords.nrs proj4string
— data

SpatialPoints

data.frame coords

Spatial -




Spatial data structure

[0 Spatial Polygons

proj4string

-

SpatialLines l Lines | l Line
lines =& : Lines *1—-'—: coords
—»| Spatial /|iD | | | — -
|
|— - = =—==== |=—-—====-
SpatialPolygons I | Polygons : I | Polygon
polygons ".__: Polygons ﬁ—: labpt
plotOrder : plotOrder  |! : area
> Spatial : labpt : : hole
' D : ' ringDir
: area | I : coords —= |
Spatial !_______H_: !_______H_
bbox



Spatial data structure

0 Spatial grid and pixel classes

GridTopology

SpatialGridDataFrame
SpatialGrid - SpatialGrid
—*| data grid —
grid.index

SpatialPoints

cellcentre.offset
cellsize

cells.dim

SpatialPixelsDataFrame

Spatial

SpatialPixels =
— data

SpatialPixels

bbox
proj4string

grid —-
grid.index
SpatialPoints

SpatialPoints

data.frame

coords

Spatial =




Spatial data structure

0 Spatial grid and pixel classes

GridTopology

SpatialGridDataFrame
SpatialGrid - SpatialGrid
—*| data grid —
grid.index

SpatialPoints

cellcentre.offset
cellsize

cells.dim

SpatialPixelsDataFrame

Spatial

SpatialPixels =
— data

SpatialPixels

bbox
proj4string

grid —-
grid.index
SpatialPoints

SpatialPoints

data.frame

coords

Spatial =




Read/write spatial data

[0 rgdal: Bindings for the Geospatial Data Abstraction
Library (GDAL)

B rgdal
B readGDAL() / writeGDAL()

B readOGR() / writeOGR()

0 Other format
B maptools, shapefile : shapefile formart
B ncdf:. NetCDF
B raster: raster data

B RArcInfo: *.e00


http://www.gdal.org/�

GIS interface

0 spgrass6 GRASS GIS

Interface between GRASS 6+ geographical The world's leading Free GIS software

information system and R

[0 RPyGeo CA rc
ArcGIS Geoprocessing in R via Python ESRI G I s

[0 RSAGA SAGA

System for Automated Geoscientific Analyses

¢ s

/}l// ////

SAGA Geoprocessing and Terrain Analysis in R




Point pattern analysis

L

L

Spatial

Functions for Kriging and Point Pattern Analysis

Spatstat

Spatial Point Pattern analysis, model-fitting,
simulation, tests

http://www.spatstat.org/

splancs

Spatial and Space-Time Point

Pattern Analysis
http:/ /www.maths.lancs.ac.uk/~rowlings/Splancs/

ang Lomp g

W.N. Venables
B.D. Ripley

Modern Applied
Statistics with §

Fourth Edition

Lecture Notes in

Statistics

Adrian Baddeley Pablo Gregori
Jorge Mateu Radu Stoica
Dietrich Stoyan (Editors)

Case Studies in Spatial
Point Process Modeling



http://www.spatstat.org/�
http://www.maths.lancs.ac.uk/~rowlings/Splancs/�

Geostatistics

[0 gstat

spatial and spatio-temporal
geostatistical modelling,
prediction and simulation

geoR, geoRglm
Model-based Geostatistics

RandomField

Simulation and analysis of
random field

semivariance

0.0 1.0 2.0 3.0

0.0 1.0 2.0 3.0

am(1,"Nug",0

gm(1,"Exp",1

gm(1,"Sph", 1

gm(1,"Gau",1

am(1,"Exc",1

\

—

vl

—

am(1,"Mat",1

gm(1,"Ste",1

vam(1,"Cir",1

vam(1,"Lin",0

gam(1,"Bes",1

\

)

)

N

—

gm(1,"Pen",1

gm(1,"Per",1

vgm(1,"Hol",1

gm(1,"Log",1

gm(1,"Pow",1

Y @

:

/

/

vam(1,"Spl",1

gm(1,"Leg",1

.

(¢}

s—/
— 3
— 2
1
— 0

concentrations (ppm)

Lo
.0' ,
$:1°
g-. :
L ] .
"2 .:':. 113
e. ... 18
&7 il
N
... .
[ ] o .:. . ..
® .'.’t

zinc inverse distance weighted interpolations




Spatial regression

[l Spdep

Spatial dependence: weighting
schemes, statistics and models

1. Classical Resgression (CLR)

2. Simultaneous Autoregressive Models
(SAR)

3. Conditional Autoregressive Models (CAR)
4. Spatial Lag Model (SLM)
5. Spatial error Model (SEM)

[ nlme

Linear and Nonlinear Mixed Effects
Models

spalially lagged data$ TFR9G_03

[l spgwr I

data$TFR96_03

Geographically weighted regression



Spatiotemporal — data process and analysis

O
O

O

Maintainer: Edzer Pebesma
Package stat. : 46
Core package . sp, xts, spacetime, stpp,

survelllance, gstat, RandomFields, raster

Mailing list : R-ST1G-Geo ; 0SGeo

Journal of Statistical Software

November 2012, Volume 51, Issue 7. http://www.jstatsoft.org/

spacetime: Spatio-Temporal Data in R

Edzer Pebesma
University of Miinster



Spatio-temporal data structure

O O 0O O

O

data. frame[longitude, latitude, time]
time-wide table
space-wide table
Generic classes
spacetime : sp + xts

Dedicated classes

B Geostatistical data: SpatioTemporal {STdata}
Gridded/raster data: raster {rasters}

Lattice data: surveillance {sts}

Point patterns: stpp {stpp}

Trajectory data: adehabitatLT {ltraj}



Spatial features

Spatial features

spacetime data structure

STF: full grid layout STS: sparse grid layout
2 4 e306 o9 ° 12 2 2 4 ©3[1p532
=
(1]
24 e205 o8 e 11 L T 1 e221p 422 e 7[2.4] ST
- 8 - sp: Spatial
w _ [T p—
o el eod o7 e 10 o v e 1[1.1] @ 6[1,3] time: xts
— T I I | I I endTime: POSIXct
1st 3rd  4th 1st  2nd 4th YY) % __________ L
) | )
Time points Time points MSTF full lattice [+ STFDF
: ' | |data: data.frame
1 Pl ]
STI: irregular layout STT: trajectory ' |STS sparse /at. ==: ~STSDF
' |index: matrix | | |data: data.frame
I ] |
= o5 ] | ]
0 3 : STl irreqular [ ! STIDF
E d< ° 3 % | | | | data: data.frame
R ! ! |
— ] )l
Je o2 Z |STT trajectory [+ STTDF
= o | - !
g | ] 4 n | traj: list | | |data: data.frame
- I I ! geometries : with data values

________________________

Time points Time points



Spatio-temporal data analysis

2012-07-09 00:00:00

0.40
®
u

— 0.35

— 0.30

—0.25

0.20

Spatiotemporal kriging
interpolation

Spatiotemporal variogram



Spatio-temporal data analysis

O ezt

spacetime, SpatioTemporal, RandomFields,
spBayes, Stem, spcopula, etal

==/ \
O RRINSHT
splancs, stpp, stppResid, stam, ptproc

O t=EEDH

survelllance, plm, splm, sphet, nlme

O Hubgizsir

adehabitatlT, trip, tripEstimation, diveMove,
move, etal.
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Time series data visualization

lattice {xyplot()}
2012 Daily AQl of Beijing

4060 —
e 360 —
< L Y
200 4 if —
160 + i | 3. 1 -
il W ﬂ d
I I I I I I I I I I I
—A —A =A ™A A <A +A A LA +A +—A +=ZA —A
date
0 6 12 18 23 0 6 12 18 23 0 6 12 18 23
1 | 1 1 1 1 1 1 | | | 1 | 1 1 | | | | | [l
80 Monday Tuesday Wednesday Thursday Friday Saturday Sunday
i 1 '\/\/ f\-/f\, - b i 7 e N |
€ 60 Y ) N Qatl N St : /\m-
g . \ \ ; - N .
— 50 = : ~ x ! B
O 40 1 ' =
I | I I I I | I I | I I I | | ] | | I | I
0 6 12 18 23 0 6 12 18 23 0 6 12 18 23 0 6 12 18 23

hour



TS visualization

latticeExtra . ' | : 1 1 +30
{horizonplot() }

series B

series G

horizonplot(data, horizonscale =
10, colorkey = TRUE, layout = c(1,
12), strip.left = FALSE, ylab =

series [

list (rev (colnames (dat)), rot = 0, series E

cex = 0.7))

+ layer (panel.fill(col = =t |

"gray90"), e origin
panel.xblocks (..., col =

"white")) szrizs H

sarias |

sarias

series K

saries L

I I T T T - 30



Calendar Map

oy
openair ~
Adobe Acrobat
{calendarPlot ()}  oocumert
breaks <- c¢(0, 50, 100, 150,

200, 300, 500)
labels <- c ("Good",
"Unhealthy for Sensitive
Groups", "Unhealthy", "Very

Unhealthy", "Hazardous")

colors <- c("#0099%9606",

"#f££fde33", "#££9933",
"#cc0033", "#660099",
"#7e0023")

X11()

calendarPlot (data. sub,
pollutant = "AQI", year=2012,
breaks=breaks, labels=labels,
cols=colors, main="Beijing
2012 Daily Air Quality Index
(AQI) ")

"Moderate",
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Raster data visualization

4500
4000
3500
3000
2500

DEM (m)

LST (°C) Precipitation (mm)

* sp {spplot()}; raster {image()}
* lattice( {levelplot(), contourplot(),
* rgl {surface3d}
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350

0.30
0.25
0.20
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4240000

4220000

4200000

4180000
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— | S

wireframe () }




Vector data visualization

sp {spplot()} T -
lattice {xyplot()} ﬂ\“‘zé R . N
ggplot2 {geom polygon} - AR A

2000

4500000

4450000

1000

lat

500

4400000

T T
400000 450000 500000

1 1 ]
90 110 130
long

http:/ /rspatial.r-forge.r-project.org/gallery/



http://rspatial.r-forge.r-project.org/gallery/�

Spatio-temporal data visualization

o

o

B

lattice {levelplot ()}

LST2010001 LST2010009 LST2010017 LST2010025 LST2010033 LST2010041 LST2010049 LST2010057
Fi i X . oy % : 1 ' L
LST2010065 LST2010073 LST2010081 LST2010089 LST2010097 LST2010105 LST2010113 LST2010121
LST2010129 LST2010137 LST2010145 LST2010153 LST2010161 LST2010169 LST2010177 LST2010185
LST201 U 193 LST2010201 LST201 0209 LST201 021 7 LST201 0225 LST201 0233 LST2010241 LST2010249
LST2010257 LST2010265 LST2010273 LST2010281 LST2010289 LST2010297 LST2010305 LST2010313
LST2010321 LST2010329 LST2010337 LST2010345 LST2010353 LST2010361
= T g

30

- 20




Spatio-temporal visualization

week mean
. L e | e L e | e L e _‘ -
sp ace t ime { stplot ( ) } aotizhongxin badaling beibuxinqu changpingzhen dingling dongsi
250 — =
200 — | L
150 — | | L
MODE: 100 - / W gy oMy -
= W tp " 50 Mt -
gucheng huairouzhen huangcunzhen liangxiang
- W ”
= ts - L 250
- I 200
- W ”
- xt 4 L 150
-— W r” =B L 100
- Xy . - 50
250 — -
2 200 =
35 150 L
m
100 =
50 -
- - 250
- - 200
- - 150
- Y 100
- - 50
250 —
200
150 —
100 —
50




Spatio-temporal data visualization

node5s

node54 IR
node53

node52 '

node51

node50

node4d
nodedd
node47 I
node46

node45

noded4

noded3

node42

node41

nodedd

node39

node38

node37

node36 I

node3s

node34

node33

node32

node31 | |

node30
node2%
node2d
node27
node26
node2s
node24
node22
node21
node20
node 1%
node 18
nodel7
node16
node15
node14
node13
nodei2
node10
noded7
node05
node04
node03
noded2
node01

=

035
015 025 035 045

0.30

[

025

0.20

Jul 09 Jul 14 Jul 19 Jul 24 Jul 29 Aug 03

mvtsplot {mvtsplot()}

Peng, R. (2008). "A method for visualizing multivariate time series data." Journal of Statistical
Software 25(1): 1-17.



http://www.jstatsoft.org/v25/c01/paper�

Spatio-temporal data visualization

animation
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http://oscarperpinan.github.io/spacetime-vis/images/vLine.svg�
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Google Map or Earth : https://maps.google.com/ S

0
Baidu Map : http://developer.baidu.com/map/ Bai'@‘h'm

LeafLet : http://leafletis.com/ &%

Openlayers . http://openlayers.org/ < OpenlLayers

OpenStreetMap : http://www.openstreetmap.orqg/

ArcGIS online : http://www.arcgis.com/home/

Cloudmate : http://cloudmade.com/

Ploymaps : http://polymaps.org/

ZErmaps


https://maps.google.com/�
https://maps.google.com/�
http://developer.baidu.com/map/�
http://developer.baidu.com/map/�
http://leafletjs.com/�
http://leafletjs.com/�
http://openlayers.org/�
http://openlayers.org/�
http://www.openstreetmap.org/�
http://www.openstreetmap.org/�
http://www.arcgis.com/home/�
http://cloudmade.com/�
http://cloudmade.com/�
http://polymaps.org/�
http://polymaps.org/�

Google Map

O Google Map APIs
O Google Map Gadget

B s AR RO B W EdE ik A 2]Google Map
O KML

B fEKMLY Y, fEgoogle mapingkkmIscf:, i ElHbl,
https://maps.google.com/maps?g=http://globalsoilmap.net/data/E33

S14 ORCDRC 1 gif.kml
O Fusion Table
B CSVXUrEEA MK
O igoogle ffiff, EHHMmANMIT



https://developers.google.com/maps/documentation/javascript/�
http://www.google.com/earth/outreach/tutorials/custommaps.html�
https://maps.google.com/maps?q=http://globalsoilmap.net/data/E33_S14_ORCDRC_1_gif.kml�
https://maps.google.com/maps?q=http://globalsoilmap.net/data/E33_S14_ORCDRC_1_gif.kml�
http://maps.google.ca/help/maps/getmaps/plot-one.html�
http://maps.google.ca/help/maps/getmaps/plot-one.html�

Google Map & R

[l ggmap
Kahle, D. and H. Wickham "ggmap: Spatial Visualization with ggplot2." The R Journal.
[0 Data Sources
1. Google Maps
2. OpenStreetMap
3. Stamen Maps
4.  CloudMade Maps

Latitude

400+

L3994

Aal

300
200

100

39.6

AQl
« 100

:a  http://jianghao.github.io/earthquak
e/spacetime/ppa.htm

16.2 6.3 116.4 116.5 116.6


https://www.google.com.hk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CDAQFjAA&url=http://stat405.had.co.nz/ggmap.pdf&ei=K5D0UfndOMPgkAXSiYDICA&usg=AFQjCNHcCn3XpLsWIBG8M7oxZ3ICuZ�
http://jianghao.github.io/earthquake/spacetime/ppa.htm�
http://jianghao.github.io/earthquake/spacetime/ppa.htm�

Google Map & R
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http://htmlpreview.github.io/?https://raw.github.com/Jianghao/H7N9/master/Visual/h7n9-pie-map.htm�
http://htmlpreview.github.io/?https://raw.github.com/Jianghao/weibo/master/demo/Jianghao-Weibo-Friends-line.htm�
http://jianghao.github.io/earthquake/damage.htm�
http://htmlpreview.github.io/?https://raw.github.com/Jianghao/H7N9/master/html/Apr08_16.htm�

Google Map & R

[l heatmap.ijs ;‘ i,

Demol (H7N9) '.

NS It uses the power and flexibility of the HTML5 canvas element to draw heatmaps based on your data
(CHEZ2 =

Demo?

Home Spatial Temporal Images Report News About
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http://www.patrick-wied.at/static/heatmapjs/�
http://jianghao.github.io/H7N9/spatial.html�
http://jianghao.github.io/earthquake/earthheatmap/earthquake-heatmap.html�

Google Earth & R

NAME: Dong Minolac
TEMP | 455

Create KML based thematic

maps
with a few lines of
JavaScrint



http://plotkml.r-forge.r-project.org/�
http://plotkml.r-forge.r-project.org/ca_CEC8_2_block.kmz�
http://plotkml.r-forge.r-project.org/nct.kmz�
http://plotkml.r-forge.r-project.org/bar_sum.kmz�
http://thematicmapping.org/�
http://plotkml.r-forge.r-project.org/HRtemp08_jan.kmz�

Web Map & R

[0 RgoogleMaps: like ggmap

[0 osmar: OpenStreetMap and R

[0 OpenStreetMap: Access to open street map

raster images


http://osmar.r-forge.r-project.org/�

HtmI5 + CSS3 + JS & R

O

googleVis — P——
m vignette('googleVis') és = %M:M*
B demo('AnimatedGeoMap') —— e
B demo('EventListener’) o ;‘: ”I.Tg""'
B demo('WorldBank') —

http://bost.ocks.org/mike/nations/

Combe Chart
0 I @0
R e — R ———

interface for R users to create interactive L

visualizations using polychart.js &Charts

demo : http://ramnathv.github.io/rCharts/

m demo('googleVis')

rchart

gg2v : Render ggplot2 graphics using vega

rHighcharts; rNVD3; clickme; rVega



https://code.google.com/p/google-motion-charts-with-r/�
http://bost.ocks.org/mike/nations/�
https://github.com/Jianghao/rCharts�
https://github.com/Polychart/polychart2�
http://ramnathv.github.io/rCharts/�
https://github.com/hadley/gg2v�
http://glimmer.rstudio.com/reinholdsson/rHighcharts/�
https://github.com/Jianghao/rNVD3�
https://github.com/nachocab/clickme�
https://github.com/metagraf/rVega�

Shiny

0 shiny: http://www.rstudio.com/shiny/

[0 sShiny demos on Github

B Reconstruct Gene Networks

B WebGL Demo

B 2010 US Census Shiny App



http://www.rstudio.com/shiny/�
https://github.com/search?l=R&q=shiny+R&ref=cmdform&type=Repositories�
http://trestletechnology.net:3838/grn/�
http://trestletechnology.net:3838/rgl/�
http://shiny.mpopov.com:3838/census/�

Web Visual

d3js: http://d3is.org

Processing (Java): http://processing.org/

[0 Many Eyes: http://www-

958.1ibm.com/software/data/cognos/manveves/

[0 Open Flash Chart (Flash): http://teethgrinder.co.uk/open-

flash-chart/

O simile (AJAX): http://simile.mit.edu/

[0 FLARE (ActionScript): http://flare.prefuse.orqg/



http://d3js.org/�
http://processing.org/�
http://www-958.ibm.com/software/data/cognos/manyeyes/�
http://www-958.ibm.com/software/data/cognos/manyeyes/�
http://teethgrinder.co.uk/open-flash-chart/�
http://teethgrinder.co.uk/open-flash-chart/�
http://simile.mit.edu/�
http://flare.prefuse.org/�
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Data source: CNEMC

2013-04-03 Wednesday 13:00 Chinese mean AQI = 122
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http://jJianghao.github.io/earthquake/
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http://jianghao.github.io/earthquake/�
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http://jianghao.github.io/H7N9/index.html
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http://jianghao.github.io/H7N9/spatial.html�
http://htmlpreview.github.io/?https://raw.github.com/Jianghao/H7N9/master/Visual/h7n9-pie-map.htm�
http://htmlpreview.github.io/?https://raw.github.com/Jianghao/H7N9/master/html/Apr08_16.htm�
http://jianghao.github.io/H7N9/index.html�
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http://t.cn/zTIHduU�
http://t.cn/zTIHdu4�
https://github.com/Jianghao/weibo�
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Thanks!

Q&A



	时空统计与时空数据可视化
	Topics
	1 时空统计学概述
	时空统计学的发展
	空间统计学
	时空统计学
	时空统计学应用
	2 R中的时空数据分析
	R 中的时空数据分析
	TimeSeries — 时间序列分析
	TimeSeries — 时间序列分析
	Spatial — 空间数据分析
	Overview of R spatial packages
	Spatial data structure
	Spatial data structure
	Spatial data structure
	Spatial data structure
	Read/write spatial data
	GIS interface
	Point pattern analysis
	Geostatistics
	Spatial regression
	Spatiotemporal – data process and analysis
	Spatio-temporal data structure
	spacetime data structure
	Spatio-temporal data analysis
	Spatio-temporal data analysis
	3 时空数据可视化��
	Time series data visualization
	TS visualization
	Calendar Map
	Raster data visualization
	Vector data visualization
	Spatio-temporal data visualization
	Spatio-temporal visualization
	Spatio-temporal data visualization
	Spatio-temporal data visualization
	3.2 Web中的时空数据可视化���
	利用网络地图可视化空间数据
	Google Map
	Google Map & R
	Google Map & R
	Google Map & R
	Google Earth & R
	Web Map & R
	Html5 + CSS3 + JS & R
	Shiny
	Web Visual
	4 时空可视化应用��
	空气质量指数AQI分析与可视化
	雅安地震信息发布
	H7N9 信息发布
	微博社交网络分析
	科学研究中
	幻灯片编号 55

