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4+/4\ IEL%?E I\E—'J ﬁj\*ﬁ‘ what is spatial analysis?

o ST R]ZHE using spatial data
o JHiA =¥ [E)#% )5 depicting spatial pattern
o HEWTZ[B] 1L FE inferring spatial process
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f‘fri' \E—'J ;E&EB:' spatial data

Coal Ash Percentages
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® Lattlce Or GRID Contour Plotof Coal Ash %'s Greyscale or Symbol Map
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ncols 161

nrows 283
x1lcorner 22395 _SLB275131
yllcorner @38 1692515027
cellsize a._o61
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23 B BUHE ) 215 spatial EDA —attribute data

 Histgram,scatterplot,boxplot,

stem-leaf plot, QQ plot, etc.

Means and Medians Across Rows and Columns
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Coal Ash %

o = Median Coal Ash %
x = Mean Coal Ash %
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Coal Ash % Row Summaries
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?I:q I‘E_l,l 63\1;}? EI’(J 7‘17‘7—1.: methods for spatial analysis

o BT point pattern analysis®

- BT trend surface analysis*

- Z¥[a) @M= # spatial autocorrelation*

- WG 5% A4 {H geostatistics and kriging*
- HI[F[JH4#T autoregression

o PEHGRTI 514 5% patch identification and
boundary lineation

« PCA,CA,PCoA,RDA,PCNM,AEM,etc.
. 2R H 43 H7 spatial temporal interaction
o YE. EFI/NE ST fractal, spectral, wavelet analysis
- K 5™ graph and network analysis
G- s 55981 animal movement analysis
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){—IT\ 1%)% ﬁj\*ﬁ‘ point pattern analysis

« HiTli{ksr#t Nearest Neighborhood
Analysis, it distance

« CSR (Complete Spatial Randomness)
i H distance

- WHEERH (G, F, L, KEH, HBHTHE
o A [a] A SR B AR CBEAIL i/J/_JO"EWEQ
T 2 ol 2] K- A
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5@ ﬁ IJ case study

pointwise envelopes
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;Jiéj%‘ﬁﬁj\*ﬁ trend surface analysis
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ﬁ‘fril\E—Ll Q 7F 3’% spatial autocorrelation

e _

Geary’s c

R 28] HAH G B PER S : moran.test() ;  geary.test ()
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IHij, éﬁﬂ‘% geostatistics
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N/ a2,

=y EFF;%/ £ Variogram models

Linear model power model
A -
= = Exponential
= > model
h h
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Kriging
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Kriging b &

 EDA exploration, removing trend, checking
for stationarity and isotropy

 Computing the empirical variogram

« Fitting and selecting a theoretical variogram
model to the empirical variogram

 Computing the weight w using the fitted
theoretical variogram, i.e., kriging.

* Predicting the values at the locations of
interest

« Validation
* Plotting kriging surfaces
<
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Mutivariate methods

WVariables v, ... w__ , .
- - £ Var. v Variablesxy ... x,
= -
— - - =
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Ordination: PCA, CA, e 5 = mtam+ +h,y  Regression

PCoA, NMDS

Vanables v; ... ¥, Variables x; ... xyy

Canonical
Analysis:RDA,
CCA
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@CRAI\' Task View: Analysis of Spatial Data

p Maintainer: Roger Bivand

r Contact: Roger. Bivand at nhh. no
F Version: 2009-10-28
2 1t

% Base R includes manv functions that can be used for reading, vizualising, and analvsing spatial data. The focus @
4 in this view is on "geographical” spatial data, where observations can be identified with geographical locations,

£ and where additional information about these locations mav be retrieved if the location 1s recorded with care.

¢ Base R functions are complemented by contributed packages, some of which are on CRAN, and others are still in

h development. One active location is R-Forge , which lists “Spatial Data and Statistics” projects in its project

p tree . Two promising packages on this site are raster for basic spatial raster (grid) data access and

p manipulation, and Rgis , which tries to bridge the gap between spatial data handling and good statistical and

p modeling tools. Some CRAN packages associated with sp are hosted on Sourceforge in the R-spatial project, and as

£ vet unreleased source versions mav checked out from CVS there. b

. The contributed packages address two broad areas: moving spatial data into and out of R, and analvsing spatial
] data in R.

€ The R-SIG-Geo mailing-list 1s a good place to begin for obtaining help and discussing questions about both

L accessing data, and analysing it. More information about the functions is available from the Rgeo website. The

F packages in this view can be roughly structured into the following topics. If vou think that some package is
Fmissing from the list, please let me know. Please also visit and contribute to the spatial data handling and n
Z spatial statistics pages on the R Wiki.

e Classes for spatial data : Because manv of the packages importing and using spatial data have had to e
include objects of storing data and functions for vizualising 1t, an 1nitilative 1s 1n progress to construct
shared classes and plotting functions for spatial data. The sp package has been published on CRAN, and
wrapper packages are available from a repository for work in progress at the R—spatial Sourceforge home page.
The sp package is discussed in a note in R News . Some other packages have become dependent on these classes,
including rgdal and maptools. An alternative approach to some of these 1ssues 1s implemented in the
PBSmapping package; PBSmodelling provides modelling support. In addition, GEOmap provides mapping facilities

™ M TIOTIOTI T T T

directed to meet the needs of geologists, and uses the geomapdata package.
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Welcome Guest, your P is: 219234 81.112 Today is: 2009-12-2 EST LISA
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CHINA STATISTICS
DTl Walie of Irtapoets and Eroports

Monthly Statistics 100.M0,000 & B Learn maore abhout the 512 earthquake of China
Jational Statistics 140000 (2008-5-28)
. L To promote 512 Wenchuan earthguakes studies, a web =site
Prowvincial Statistics e has been established to give an assessment on the current
S City Statistics 000 and potential impact=s of the recent earthguake in China. »ou
g S T can find details at ... [Mare..] -
ooy Ewlustiint Dt e B Learn mare about Tibet(Z2008-5-27)
: To promote Tibet studies, China Data Center iz pleased to
2003-) 00 1111 pffer the CD wersion of The Coliection of Tibet GIS Maps with
sonthly Industrial Data 2 i i — Census Data. *ou can find an online presentation at
(9902} Cet  Pow [bw Jon. Feb B Qe Mx lin M Ag o Sp O http:Mchinadatacenter.orgép [More. ]

=Wearty Industrial Data [OFrport o Import] 8 The update of China data online service with more
(2003-) ST : T = . statistica...(2008-1-31)
vearhy Industrial Data (99— s e The online China databass has been expandesd to include

B Gross Foreign Trade Exporis Value Attained 110.76 mo=t =tatiztical yearbooks from the Mational Bureau of
Billion USD in October Monthlv.. (2009-11-111% . Statistics, which will include prowincial statistical vearbooks,

e : s ] _ ] ) ) city =tatiztical wvearbook [More. ]
SRR » e WD 0 I.Egh%':'?i‘g?mrs Sk SR LR S B Mew Updates of the Population Census Data Online

STATISTHZAL YEARBOO e = ; (2003-1-21)

Provincial Wearbook(2002 B The Steady Upturn Trend of Matiocnal Economy Further The China Data Online has besn updated with =ome
: Strengthened(Z2009-10-22) hiztorical population Census and survey data, which include

Prorvincinl Ve as ookl B Imports and Exports Walue all above 100 Billion USD the pl:lp_ulatn:ln Census data in 198.2_E|nl:| 1550 data and the
e ith Sharp Increase in Month...(2009-10-14) population 1% sample survey data i [More. ]

City earbook B Industrial Profits Decreased From January to August & Mew population survey and economic Census data

(2009-9-27) avaialble onl.. . (Z2008-1-321)

. . The online China Census databa=se has now been expanded
B Gross Foreign Trade Exports Value Attained 1032.7 weith more Census and survey data on population and

N e - Billion USD in August, Monthly ...(2009-9-10}% economy of China. The new data include 2004 Economic
Economic Census 2004 B Main indicators on China’'s Economy in August(2009-  Census Data Assembly, 2005 China 1% Popul [More. ]

Industrial Censuws 1995 9-10) B The Complete Collection of China Provincial
Census 1982 B Gross Foreign Trade Value Attained 200 Billion USD 5_’;?"'5&"39'I‘;EE'é--iI(EDE'_U?‘EL‘gE_} Erovincial Statietical

_ o 1 v - o e Complete Collection o ina Prowincia atiztica
Census 1982 (10%) in JUI_YEE_DD_Q 8-11) ) ) . *earbooks (2002-) i= now available for orders through China
Cen=sus 1990 B Main indicators on China’s Economy in July(2008-5- Diata Center. China Prowvincial Statizstical ¥earbook covers
Census 1995 (19%] 11} comprehensive statistics o [More. ]

B Producer Price Index (PPI) for Manufactured Goods B CDC Announces Unprecedented Access to China
Kept Declining in June(2009-7-17) 2000 Census Data.. (2007-5-8)

County 2000 . . i i
> B Total Retail Sales of Consumer Goods Shot up in the COC iz proud to announce unprecedented access to China

Statistics on Map (1)

arbook

CENSUS DATA

Province 2000

Census 2005 (1%%) First Half Year(2009-7-17F 2000 Cen=sus Data prowvided through
_ —— € ) w v v DemographiceChina.org in a partnership with SRC,
EEEE IR R SR B F'FF'UUC?-'FIS F'riC_E-' of Major Agricultural Products LLC, a leading deweloper and provider of geographic
CENSUS MAP 8 REPORT Declined in the First Half Year(2009-7-17) busine [Mare...]
» Free Demo B Total Investment in Fixed Assets Kept Surging in the B Mew Release of China Data Explorer Products
T First Half of this Year(2009-7-17) (2005—4_——2 4}_ o ) )
_ B Value-sdded of Industry Kept Growth in the First Half of The University of Michigan China Data Center iz pleased to
Demographiceiow s sl releasse the Thina, Nata Frplorer, nroducts waehich blends the
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ﬁli% Suggested futher reading

Applied Spatial Data Analysis with R (Use R) by Roger S.
Bivand, Edzer J. Pebesma, and Virgilio Gomez-Rubio

Spatial Analysis: A Guide for Ecologists by Marie-Josée
Fortin and Mark R. T. Dale

Interactive Spatial Data Analysis by Trevor Bailey, Tony
Gatrell

g v AR RSP NV B
http://r-spatial.sourceforge.net/
http://geodacenter.asu.edu/r-spatial-projects
http://www.udel.edu/johnmack/frec682/682syll.html
http://rbbs.biosino.org/Rbbs/posts/list/182.page
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