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What is GIS

- “In the strictest sense,a GIS is a
computer system capable of
assembling, storing,
manipulating, and displaying
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Example workflow: Asthma Analysis
Visualization
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Asthma Study: Methodology

- ESDA of asthma deaths point data (1999-2001)

- Obtain zip code population rates

- Calculate asthma death rate for zip codes

- Assign road density values to California zip codes

- Explore effects of criteria pollutants, age, month of death, proximity to roads, and
density of roads on asthma deaths (in R)

- Create ozone and pm surfaces (1995-2004)

- Create spatial regression based on parameters that appear to predict asthma rates
the best

- Distance to roads, ozone, pm, and (X,y)



Asthma Study: Methodology
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to ArcGIS



Regression Analysis

- Asthma data are point-pattern data
- cannot use geostatistics

- Have to use external package
- ArcGIS integration through geoprocessing framework

- We used R
- can use other software

- We used GAM (general additive model)
- use expert opinion to choose appropriate package



Asthma Study: The Data

- Two asthma datasets used
3-year address data (1999-2001)
- 10-year zip-level data (1995-2004)

- Ozone and PM data (1995-2004)
- Road density surface created from StreetMap data (2004)




Exploratory Spatial Data Analysis
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Data over time

Spatial Regression Model 2.mxd - ArcMap - Arcinfo
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Regression Analysis - R

Rcom_gma. py - C:\Demos\EnvironmentalHealthMsthma\irPollutants\GAMMRcom_gma. py

Eile Edit Format Run Options Windows Help File Edit Misc Packages Windows Help

length = len(splitstring)
shp = splitstring[length-1]
inCallibration = shp.strip(™.shp™) + ".dbf"™

e
gp = Dispatch("esriGeoprocessing. Gplispatch.1™) i R Consaole

gp.overwriteoutput = 1
F iz a collaborative project with many contrilbutors.

#Eegin R Type 'contributors()' for wore information and

'citation()' on how to cite R or B packages in publications.
#Call B Com Jerver
;;.D%Sﬁ"ﬁ‘wh("S;atcc‘m.lecwrsrv'Statcnnnecmr"] Type 'dewmo(]' for some demos, 'help()' for on-line help, or
i ?;Z;?,,;ﬁ? an sEssion 'help.start () ' for an HTHML browser interface to help.
) Type 'gi)' to gquit E.
#3er Workspace in R
workspace = workspace.replace(™\4","/") r getwd('C:hyh DemoshyEnvironmentalHealchyh Lethmal y LirPollutantsh )y GAM' )
cwd = 'setwd ("' + workspace + ') > library (foreign)
r.EvaluateNoReturn (cmd) » library (move)

Error in libraryimgve) @ there i= no package called 'mgwc!

#lLoad the reguired libraries > library (mgov)

cwd = "librarv(foreign) ™ Thi - L 317
r.EvaluatelNoReturn (cmd) 13 18 mgew l.05-
erd = "likrary (mgov) T > gource ("plot gam. txt')

r.EvaluateNoReturn | cmd) > tr<-read.dbf('zip5 FPM 03 NOZ_ 2004 errorfreei.dbf')

F nEmes | tr)
#Load the plot file (must be located in the workspace specified above [1] ™OQBJECTID 1 "ZIp™ "PO MNAME™ "ETATE™ "SUMELEFOR™
emd = 'source("plot_gam.txt’)! [6] "FOPZOO4T "EOFO4 SOMI™ "SOMIT "RESFO4" "RESFRO4"
r.EvaluatelNoReturn (cmd) [11] "TOTDEATHO4"™ "RESDRPOPO4" "STDERR™ *CI_MINUS"  "CI_PLUS"
#Load dhf files to be evaluated [16] "PMZ5pred” "PMZS5stderr" "O3pred” "o3istderr™ "roads"
omd = 'tr <- read.dbf ("' + inCallibration + ') [21] "proportion®™ Mcell” rah v "PHM10pred"”
r.EvaluateNoReturn |cmd) [26] "PMliOstderr™ "NOZpred'™ "NOZstderr"™ "road prop"
cmd = 'names (tr)! > te<-read.dhf('ga prediction 1999.dhf']
r.EvaluateNoReturn (crmd) > names (te)
cid = 'te - read.dbf("' + inGrid + '7)!
r.EvaluatelNoReturn (cmd)
cwd = 'names (te)] !

#Build varisbles from fields in dbf cables R 2.3.1 - A Language and Environment

cwd = 'm tr <- data.freame(x=trix, y=trix, rate=triREIDRPOPO4, o3=tridipred, pmiS -
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Real time GIS

Alerts when equipment enters or leaves an an area

Geofences
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Example workflow: identify assets in storm




Questions?

Katja Krivoruchko
Solution Engineer, Esri
katja_krivoruchko@esri.com






