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Introduction
Resources for Mapping with PROC SGMAP

Creation of maps with BASE SAS® software
« Mapping resources
« Mapping concepts

 Procedures —Base SAS polygon plots in PROC
SGPLQOT, Base SAS PROC SGMAP

- Examples

SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc. in the USA and other countries. ® indicates USA registration. Other brand and product names are trademarks of their respective companies



Mapping Basics

Resources — PROC SGMAP Tip Sheet

'rocedure Tip Sheet
SGMap: Bubbles on Esri Map

data work major guakess;
set sashelp. quakes (where= (magnitode=5_8)) ;
Tun;
proc sgmap plotdata=—work .major guakes;
esrimap
url='http://services  arcgisonline. com/arcgis/
rest/services/HatGeo Woxld Map';
title h=2 'Barthgquakes > 5.9 Magmitude';
bubble x=longitode y=latitunde
size=magnitude /
Fillmttrs=(color—cuffI344) ;

PROC SGMAP Notes

Map features are drawn in the order of the
statements. & CHOROMAP, ESRIMAF or
OPENSTREETMAF statement should preceds
BUBBLE, SCATTER and TEXT statements

Map polygons drawn with CHOROMAP can be
overlaid on Open Street Map and Esri background
maps. Submit the CHOROMAP statement sacond to
draw it on top.

The CHOROMAP statement always uses the
variables named X and ¥ in the map data set to
draw the map polygons.

All plot and map data locations must be in the
same coordinate system.

Both OPENSTREETMAP and ESRIMAP regqusire
unprojected latitude/longitude point locations in the
plot data set. The map is sized to contain all the
point data.

If the SAS/GRAPH MAPSGFY library is not installed
at your site, you can download the older MAPS
library from 545 Maps Online. The MAPDATA=
option and CHOROMAP can draw polygon maps
with thosa.

The MAPIMPORT procedure can import shapefilas
for use with MAPDATA= and CHOROMAP to draw
natvnnnal mans.

SASO)

SGMAP Procedure
Tip Sheet

This tip sheet is a quick reference guide for frequently
used information on the SGMAP procedure introduced
in SAS 9.4M5.

SGMAP is the latest addition to the SG procedures in
Base and is available in the SAS University Editon.

The SGMAP procedure allows you to easly plot dat:
onto a map. The base map can be polygons from :
SAS map data st or a background map from Esri™ o
OpenStrestMap® (0SM).

You can also overlay SAS map polygons onto an OSM
or Esri background map. The polygons can be outlines
or display response values.

SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc. in the USA and other countries. ® indicates USA registration. Other brand and product names are trademarks of their respective companies.
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Mapping Basics

Resources — SAS® Blog Posts and Social Media
- Sanjay Matange’s Blog Posts and Web Page
- Robert Allison’s Blog Posts and Web Page
« SAS Communities
« LinkedIn
« Google
 Github
« Regional and Specialty Groups
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Resources — SAS® Blog Posts and Social Media

Learn Partners Connect About SAS

Business v+  Technology ~ Blog Directory Subscribe Q

About this blog
)DS Graphics

Welcome to Graphically Speaking, a blog by Sanjay

Matange focused on the usage of ODS Graphics for

data visualization in SAS. The blog will cover topics
20 related to the Statistical Graphics procedures, the

4 with SGPLOT - Part 12 - Loess Plot Graph Template Language and the ODS Graphics

G e s e s , . , Designer.
tement in PROC SGPLOT finds a fit function while making

s about the parametric form of the regression function.

Sanjay is author of the following SAS Press books :

SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc. in the USA and other countries. ® indicates USA registration. Other brand and product names are trademarks of their respective companies.
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e C | ® www.robslink.com/SAS/Home.htm

See also my ... Book, eBookl, eBook2 and Blog

Robert Allison's SAS/Graph Examples!

Search

* 96 - Trump tweets. Flu. Lottery. Calories. and Marijuana Prices

e 95 - Refugees, Ozone, Fall_ Amazon HQ2. and Scottish Festivals

* 94 - STEM. Wedding Songs. Eclipse. Hurricanes, and Robots

e 93 - Idioms, Peek-a-boo maps, Star Trek. tabs, colors and CO2

e 92 - Map tools. phones & driving, fatal crashes. rivers & lakes

e 91 - Pardons, Roads, Mars, Chess. Basketball, SGplot maps

e 90 - Breakups. Girl Scout Cookies, Beer, and Chinese Characters

» 89 - Crossword, Hurricanes, Longevity, Election, Excel and Daylight
e 88 - Voters, Billv Joel. Zika, Milkweed. Pavphones. and OR codes

SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc. in the USA and other countries. © indicates USA registration. Other brand and product names are trademarks of their respective companies



Mapping Basics

Resources — SAS® Blog Posts and Social Media

Author

Robert Allison
The Graph Guy!

& f ¥in

Robert has worked at SAS for over 25 years, and is perhaps the foremost expert in creating custom
background is in Computer Science, and he holds a BS, MS, and PhD from NC State University. He
won a few graphic competitions, and has written a book (SAS/GRAPH: Beyond the Basics).

Morning Rush Hour in the U.S. Data Visualization | Programming Tips
When Americans Leave Home to go to Work

March 26, 2018

Avoiding rush hour traffic!

SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc. in the USA and other countries. ® indicates USA registration. Other brand and product names are trademarks of their respective companies.
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Resources — SAS Software

- Map Data Sets provided by SAS
- Traditional Map Data Sets
e LIBNAME MAPS (MAPSSAS);

« GfK Map Data Sets
* LIBNAME MAPS (MAPSGFK);

« SASHelp Data Sets
* SASHELP.ZIPCODE, etc.

 External Map Data Sets SAS can access (ESRI shapefiles,
OpenStreetMap, etc.)
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Resources — SAS Doc

itlepage.htm %+ B S

[ signin v | CreaeProfie

> ‘ @ https://support.sas.com/documentation/cdl/en/grmapref/69722/HTML/default/viewer htm#

Home Support Learn Connect

Go to Documentation Home
SAS/GRAPH® 9.4: Mapping Reference J¢ Tell us__How salisfied are you with SAS documentation?
PDF [Search this document S

| Contents | About |

What's New in SAS/GRAPH 9.4
Mapping Reference

About This Book
| SAS/GRAPH Mapping Concepts
& Introduction to SAS/GRAPH
Mapping
Overview

= SAS/GRAPH" 9.4: Mapping Reference

Software

- Producing Maps

Enhancing Graphics

rs:f:’:ﬁfs“::;m iy Provides a comprehensive reference to all the features and options available with SAS/GRAPH mapping software. It includes complete
~ Examples and Resources information on each SASIGRAPH mapping statement and procedure. Each statement description includes example programs designed to
on the Web

show you the capabilities of the statement and its options.
Using Run-Group Processing

| SAS/GRAPH Mapping Statements
and System Options
&] SAS/GRAPH Mapping
Statements
| SAS System Options Used by
SAS/GRAPH Mapping
| SAS/GRAPH Mapping Procedures
GEOCODE Procedure
| GINSIDE Procedure
] GMAP Procedure

SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc. in the USA and other countries. ® indicates USA registration. Other brand and product names are trademarks of their respective companies.
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Resources — SAS software

« SAS documentation (support.sas.com)

https://support.sas.com/documentation/cdl/en/grmapref/69
722/HTML/default/titlepage.htm (HTML) and

https://support.sas.com/documentation/cdl/en/grmapref/69
722/PDF/default/grmapref.pdf (PDF)

- SAS Maps Online

- Your primary resource for SAS map data sets and other
important information

« SAS Tip Sheets

SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc. in the USA and other countries. © indicates USA registration. Other brand and product names are trademarks of their respective companies.



Resources — Recommended Reading

Mapping Basics

<« C | ® httpsy//support.sas.com/documentation/cdl/en/grmapref/69722/HTML/default/viewer. htm#plmqv3c037qnjin16ceIr8alwi30.htm * B Qs
POF [Search this document | [Search
| Contents | About

What's New in SAS/GRAPH 9.4
Mapping Reference

About This Book
5| SAS/GRAPH Mapping Concepts
I Introduction to SAS/GRAPH
Mapping
- Overview
- Components of SASIGRAPH
Mapping Software
- Producing Maps
- Enhancing Graphics Mapping
Output
- About the Sample Library
- Examples and Resources on
the Web
&I Using Run-Group Processing
=1 SAS/GRAPH Mapping Statements
and System Options
SAS/GRAPH Mapping Statements
SAS System Options Used by
SAS/GRAPH Mapping
S| SAS/GRAPH Mapping Procedures
GEOCODE Procedure
GINSIDE Procedure
GMAP Procedure
GPROJECT Procedure
GREDUCE Procedure
GREMOVE Procedure
MAPIMPORT Procedure
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Recommended Reading

Glossary

For a complete list of SAS pt

Previous Page | Next Page

Recommended Reading

Here is the recommended reading list for this title:

SAS/GRAPH: Beyond the Basics

SAS/GRAPH: Network Vi iz Workshop User’s Guide
SAS/GRAPH: Reference

Base SAS Procedures Guide

Base SAS Utilities: Reference

Maps Made Easy Using SAS
Output Delivery System: The Basics and Beyond
The How-to Book for SAS/GRAPH Software

SAS Data Set Options: Reference

SAS Formats and informats: Reference
SAS Functions and CALL Routines: Reference

SAS Language Reference: Concepts

SAS Statements: Reference

SAS Systemn Options: Reference

Graphics Procedures by Example: Effective Graphs Using SAS

Statistical Graphics in SAS: An Introduction to the Graph Template Language and the Sta al Graphics Procedures
SAS offers instructor-led training and self-paced e-learning courses to help you get started with SAS/GRAPH. For more information about the courses

available, see sas.com/training.

SAS Books

SAS Campus Drive

Cary, NC 27513-2414
Telephone: 1-800-727-0025
Fax: 1-919-677-4444
Email: sasbook@sas.com

Web address: sas.com/store/books

1S, go to sas.com/store/books. If you have questions about which titles you need, please contact a SAS Representative.

SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc. in the USA and other countries. ® indicates USA registration. Other brand and product names are trademarks of their respective companies.
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Mapping Basics
Resources — SAS MAPS Online

' 7P MSPCA Boston Adopt. XV I Alex saysi: % VG shapefile of Gincinnat % 7 @@ MidWest SA5 Users G 3 VS Submission Pageforl X ¥ G SAS Maps Online

C' | [ supportsas.com/rnd/datavisualization/mapsonline/indexhtml

Sianin ® | CoesieProis =

| [ search suppart sas.com -

Advanced Search

support.sas.com  Knowledge Base  Support  Tralning & Books  Store  Support Communities

KNOWLEDGE BASE / FOCUS AREAS

FOCUS AREAS Welcome to SAS Maps Online
o Bas= 5AS SAS Maps Online shows maps for areas thraughout the world. You can easily locate and identify specific
o Graphies regions in each of the following categories: world maps, continents, countries, and maps of political groups

Autamatio Graphs SAS users will find

= Archived maps from previous releases

Your Graphs

Maps
Waps Online = Sample programs
- 555 Bridge For ESRI - Recent Mapping and Geocoding updates
o Enterpriza Managamert Intagration -+ Geocoding examples, techniques and look-up data

@ Migration
o soalability & Performance

o Ststistios & Oparstions Rassareh
o SAS Applew Studio

SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc. in the USA and other countries. ® indicates USA registration. Other brand and product names are trademarks of their respective companies
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Resources — SAS MAPS Online

Walcoma to SAS Maps Online
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Mapping Basics
Resources — SAS® Software
- Macros, Functions and Formats, Oh My

« Macros: %sganno, %centroid, %geodist

« Geographic Functions: ZIPCITY, ZIPSTATE, ZIPNAME,
ZIPNAMEL, ZIPFIPS, ZIPCITYDIST() and GEODIST()

« SASHELP.MAPFMTS

SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc. in the USA and other countries. © indicates USA registration. Other brand and product names are trademarks of their respective companies
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Resources — Mapping Macros

«%Sganno
- %sgimage
 %centroid
« %geodist



Mapping Basics

/* calculate the distance between two zip code
centroids */

%macro geodist(latl,longl,lat2,long2);
%let pil80=0.0174532925199433;
7921.6623*arsin(sqrt((sin((&pil80*&lat2-
&pil80*&latl)/2))** 2+
cos(&pil80*&latl)*cos(&pil80*&lat2)*
(sin((&pil80*&long2-&pil80*&longl)/2))**2));
%mend;



Mapping Basics

« ZIPCITY(‘02138’) returns ‘Cambridge, MA’

« ZIPSTATE(‘02138’) returns ‘MA’

« ZIPNAME(‘02138’) returns ‘MASSACHUSETTS’
« ZIPNAMEL(‘02138’) returns ‘Massachusetts’

« ZIPFIPS('02138’) returns 25 (FIPS state code for
Massachusetts)
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Mapping Basics
Selected SAS® procedures related to mapping
- Some BASE SAS procedures that create a map
« PROC GMAP — SAS/GRAPH
« PROC SGPLOT with a POLYGON statement — BASE SAS
« PROC SGMAP — BASE SAS

- Other selected important graphics procedures

« PROC MAPIMPORT, PROC GREDUCE*, PROC GREMOVE*,
PROC GPROJECT™

- Important geography-related procedures
« PROC GEOCODE, PROC GINSIDE**, PROC GREPLAY***
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Mapping Basics
Mapping Concepts for Creating Maps with Base SAS

- Map data sets
« OQutputting maps
- Devices, ODS and style templates
« Annotation
 Graphics editing (GTL)

SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc. in the USA and other countries. ® indicates USA registration. Other brand and product names are trademarks of their respective companies



Examples

PROC SGPLOT with a Polygon Statement

Counts by State
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Examples

Basic syntax for PROC MAPIMPORT:
PROC MAPIMPORT
OUT=map-data-set
DATAFILE="path-to-shapefile '
<CONTENTS>
<CREATE ID >;
<SELECT> 'field-identifier(s)';
<EXCLUDE> 'field-identifier(s)";
RUN;



Examples

PROC MAPIMPORT

Chryse

NAME [ Chryse ridged plains material
N Chryse unit3
[ Kasel unit1
[E0 member 4 of Tharsis Formation
I Svria Planum Formation
I xanthe outflow channels

SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc. in the USA and other countries. ® indicates USA registration. Other brand and product names are trademarks of their respective companies.

B chiryse unit1

[ Chryse unit 4

[ Kaselunit2

[0 Member 5 of Tharsis Formation
I v:lles Marineris interior deposit

I Chryse unit 2

[ Crateredterrain

[ Lunae ridged plains matarial
[ Older channels

I <znthe chaotic terrain
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Examples

« The SASHELP.ZIPCODE file is a SAS data set

containing ZIPCODE level information for the United
States

e The file is indexed on ZIPCODE to facilitate
processing

- The source of the zip code data in the file is
http://www.zipcodedownload.com/

- Updates are free to licensed SAS users as a SAS
transport file through SAS MAPS Online.




Examples

DATA zip2msa (RENAME=(zipcode=start msacode=label));
RETAIN fmtname ‘Szip2msa’ type ‘c’ hlo=" *;
SET sashelp.zipcode END=last;
Msacode=PUT(msa,z4.);
Zipcode=PUT(zip,z5.);
IF last THEN hlo="h";

RUN;

PROC FORMAT LIBRARY=library CNTLIN=zip2msa;

RUN;



Examples

PROC SGMAP MAPDATA=maps.world
MAPRESPDATA=sashelp.demographics;

CHOROMAP popUrban / MAPID=id ID=id;
RUN;



#SASGF

Examples
PROC SGMAP #1

World Populations

SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc. in the USA and other countries. ® indicates USA registration. Other brand and product names are trademarks of their respective companies
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DATA major_quakes;

SET sashelp.quakes (WHERE=(magnitude>5.0));
RUN;

PROC SGMAP PLOTDATA=major_quakes;

ESRIMAP URL="http://services.arcgisonline.com/
arcgis/rest/services/NatGeo World Map';
TITLE H=2 'Earthquakes > 5.0 magnitude’;
BUBBLE X=longitude Y=latitude SIZE=magnitude /

FILLATTRS=(COLOR=cxff3344);
RUN:;
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Examples
PROC SGMAP #2

SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc. in the USA and other countries. ® indicates USA registration. Other brand and product names are trademarks of their respective companies.



Examples

PROC SGMAP PLOTDATA=sashelp.springs;

TITLE H=2 'SGF Paper Test: Scatter points on Open
Street Map';

OPENSTREETMAP;
SCATTER X=longitude Y=latitude /
MARKERATTRS=(COLOR=blue SIZE=3
SYMBOL=circlefilled);

RUN:;



Examples

SGF Paper Test: Scatter points on Open Street Map




Conclusion

SAS has always been at the forefront of data
visualization, from the days of SAS/GIS, ESRI bridge to
SAS, SAS/GRAPH, and now with the SG procedures,
SAS Visual Analytics, and SAS Viya. | feel privileged to
have taken this journey with co-authors and my
mentors. SAS has provided programmers with a vast
array of tools to make beautiful maps — and those
tools continue to evolve. | hope some of the examples
in this paper inspire others to explore the unlocked
potential of PROC SGMAP along with me.
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