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Geovisualisation in SAS
Geospatial Analysis Made Easy in SAS Viya 

* Showcasing SAS Studio and SAS Visual Analytics
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Agenda

• Introduction

• Geographic analysis and definitions

• SAS Visual Analytics Infographics

• Exploring the main concepts and demoing in SAS Viya

• SAS Studio

• SAS Visual Analytics

• Moving forward with advanced maps in SAS Visual Analytics

• Conclusion
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Geographic Analysis and Definitions

Geospatial Data 

Information that is portrayed on a map.

• Two dimensions: longitude and latitude only

• Three dimensions: above or below the earth

• Four dimensions: time

Challenges
• Portray large-scale data and geovisualisation.
• Geospatial multi-scale data integration and 

analysis.

Geovisualisation
Communicates geospatial information in ways 
that, when combined with human 
understanding, allow for data exploration and 
decision-making processes.

Support
Data analytics and graphics applications in 
decisions-making process.

Combine
Art, design, science and technology.

Geographic Information System (GIS)
A computer system for capturing, storing, 
checking, and displaying data related to 
positions on Earth’s surface. 
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The Continuum between Geovisualisation and Analytics
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https://youtu.be/RiFoAH-XWiY


UNCLASSIFIEDReaching for the stars with SAS Visual Analytics - SAS Support Communities

https://communities.sas.com/t5/SAS-Visual-Analytics-Gallery/Reaching-for-the-stars-with-SAS-Visual-Analytics/ta-p/810063
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Requirements for a Geovisualisation

A traditional map data set must contain at least three (3) variables:

Longitude (X) Latitude (Y)

Identification Variable (ID), 

Statistic(s) or Information

Identification 

Variable (ID)
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Example of Geo-coordinate Map

Map tile as a 

background
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Choropleth Geovisualisation

Choropleth map for sales by province in Canada

Sales by Province Code – Geo Region
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Requirements for a Choropleth Geovisualisation

Longitude (X) Latitude (Y) Segment Sequence

Identification Variable (ID), 

Statistic(s) or Information

Identification 

Variable (ID)
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Example of data needed for a Choropleth Map

Ontario has a total of 964,286 observations and 
267 different areas.

ID
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Background Tile - OpenStreetMap
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Working With Maps Libraries in SAS and ESRI

MAPSGFK

MAPSGFK data is updated more 
frequently.

MAPSGFK data sets standardize 
the variables in the data set. 

X and Y variables always contain 
the projected values.

LONG and LAT variables always 
contain the unprojected values.

SAS-ArcGIS Bridge

Enables you to work seamlessly 
between ArcGIS and SAS.

Seamlessly pass ArcGIS data to 
SAS.

Access to ArcGIS spatial data, 
spatial algorithms, and powerful 
mapping and SAS Visual 
Analytics capabilities.

MAPS / MAPSAS

Traditional Maps - data sets 
contain outdated data. These 
libraries will not be updated.

Contains X and Y only. 

Some traditional maps have 
unprojected LONG and LAT.

The MAPSSAS library points to 
the same location as the 
MAPS library.
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Let’s Take a Deeper Look - MAPSGFK Library

Canada_Attr dataset

Canada dataset
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Choropleth Map of Canada by Census Division 

proc gmap data = mapsgfk.canada
map = mapsgfk.canada; 

id id; /*Census Division*/
choro id / nolegend; 

run; 
quit;

Polygons for 
Census Division
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Choropleth Map of Sales by Census Division

proc gmap map = mapsgfk.canada
data = work.salesCD; 

id id; 
choro sales; 

run; 
quit;

Sales by Census 
Division

Polygons by 
Census Division
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Choropleth Map of Sales by Province

proc gremove data = mapsgfk.canada (keep = id id1 segment X Y )
out = work.provinces;    
by id1; /*Province code*/
id id; /*Census division code*/    

run;

proc gmap map = work.provinces
data = work.salesProv; 

id id1; 
choro sales; 

run; 
quit;

Sales by 
Province

Polygons for 
Census 
Division
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proc gmap map = mapsgfk.world
data = work.sales; 

id id; 
choro sales; 

run; 
quit;

Choropleth Map of Sales by Country

Sales by 
Country

✓ World
✓ World_attr
✓ World_cities
✓ Etc.

Polygons by 
Country
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SAS Visual Analytics Demo

Choropleth Map in Viya Visual Analytics

cas ; 
caslib _all_ assign; 

proc casutil;
droptable casdata = “SalesCD" incaslib = "Public" quiet;

run;

proc casutil;
load data = work.SalesCD outcaslib = "Public"
promote casout = "SalesCD";

run;

proc casutil;
droptable casdata = "CanadaCD" incaslib = "Public" quiet;

run;

proc casutil;
load data = work.CanadaCD outcaslib = "Public"
promote casout = "CanadaCD";

run;

Automation : Loading tables 
in-memory for Visual 

Analytics 

Sales Dataset

Polygons Dataset

https://azureuse011248.my-trials.sas.com/SASVisualAnalytics/
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Loading Custom Polygons in Visual Analytics

Census Geography (Statistics Canada)

https://www12.statcan.gc.ca/census-recensement/2016/geo/index-eng.cfm
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Importing Shapefiles

proc mapimport datafile = “/home/kd/lcsd000b21a_e.shp”
out = work.statCanPolygons; 

run; 

proc gproject data = work.statCanPolygons
out = work.UnprojData

from = "EPSG:3347"
to = "EPSG:4326“ ;
id csduid;

run;

data work.CanadaCSD;
set work.Unprojdata;
sequence = _n_;

run;

EPSG.io: Coordinate Systems Worldwide

Statistics Canada Lambert - EPSG:3347

World Geodetic System 1984 - EPSG:4326

https://epsg.io/
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Loading Custom Polygons Maps in Visual Analytics

SAS Visual Analytics Demo

https://azureuse011248.my-trials.sas.com/SASVisualAnalytics/
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Click on the dots
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From an Address to a Specific Polygon ID

Identification 

Variable (ID)
Proc Geocode

Proc 
Ginside
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From an Address to a Specific Polygon ID (2)

proc ginside data = work.craOffice
map = work.canadaCSD
out = work.craOfficeCSD;

id CSDUID;
run;

Assigning the proper Census Subdivision (CSD) code

SAS Visual Analytics Demo

https://www.sas.com/profile/ui/#/sign-in?fromURI=https:%2F%2Fauth.sas.com%2Fapp%2Fsasinstituteinc_ssologinsascom_1%2Fexk32x17z3ddVtwmJ2p7%2Fsso%2Fsaml%3FSAMLRequest%3DnVRbb9owFH7vr4j8DrnR0lqAlFFNY%252BomBqwPe6kOzklrzbEzH6fQ%2FfrZgTKmdUziLTr5fPzdkhFBrRpetO5JL%2FBHi%252BSiaFsrTbx7M2at1dwASeIaaiTuBF8Wn%252B541k94Y40zwih2MbsdM8qSK8yu8zyBBFIoy8EQLkV1I4ZDcbO%252BKnE9rPKqAshYdI%252BWpNFj5tewaEbU4kyTA%252B38KMmyXpr2ksEqzfngkqfX31h066lJDa479eRcQzyOwfPuE1BfmDqGpon9s%2FR7pGsdSi0eiIwyj34E5CEPaYzb73m2TYc%2F87K8d5v6Y9YMY4%252BKg1wWvTdWYOfGmFWgCAO5ORDJZzxM5nvZ76QupX487dF6ByL%252BYbWa9wrrZAXCsaggQhvUTI2mtka7RPssBX5d3P3W13E%2FCDQN6kD19URco4NCSSAvy21wHVPDJhejIIV3ntqjLE%2FThFc6bHLy8lF8tH1%2FV8M%2F%252B32z27lRUryc05%2Fgew3u3%252Bi0n3YTWfaqDsqxBqmKsrRIxKLlPFD40oKSlUT7Hwe9%252B0qZzdQiOB%252Brsy2yyU7Zn1oOAvffBpZdN3wAzjt%252BjtCpqRuwkkKLcRuaMNnldbx4qnwcC6zOSe8kTHARVvtx6PTG2DJ0GYUXtrKgqTHW7RN%252Bi8%2FBozft8GbFf%2F9OJr8A%26RelayState%3Ds206e28330a0a1add47a5cf9c77c9b6deb7f3ffaa2
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SAS Procs Related to GIS (A Review)

Geovisualisation

Procedures

Mapimport

Geocode

Gproject

Gremove

Greduce

Ginside

• Converts Esri shapefiles into SAS map data sets. 

• Adds geographic coordinates to 
data sets that contain information 
such as street addresses. The 
coordinates typically represent the 
center of a geographic region. 

• Enables you to choose how 
geographic maps are projected. 

• Enables you to reduce the 
number of points in the data set. 

• Enables you to remove boundary lines within a 
map. 

• Compares a data set of X and Y 
coordinates to a map data set 
containing map polygons. 
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Advanced Maps in Visual Analytics

• Geo Bubble

• Geo Cluster

• Geo Contour

• Geo Coordinates

• Geo Line

• Geo Line-Coordinate

• Geo Network

• Geo Pie

• Geo Region

• Geo Region-Coordinate

SAS Visual Analytics Demo

https://www.sas.com/profile/ui/#/sign-in?fromURI=https:%2F%2Fauth.sas.com%2Fapp%2Fsasinstituteinc_ssologinsascom_1%2Fexk32x17z3ddVtwmJ2p7%2Fsso%2Fsaml%3FSAMLRequest%3DnVRbb9owFH7vr4j8DrnR0lqAlFFNY%252BomBqwPe6kOzklrzbEzH6fQ%2FfrZgTKmdUziLTr5fPzdkhFBrRpetO5JL%2FBHi%252BSiaFsrTbx7M2at1dwASeIaaiTuBF8Wn%252B541k94Y40zwih2MbsdM8qSK8yu8zyBBFIoy8EQLkV1I4ZDcbO%252BKnE9rPKqAshYdI%252BWpNFj5tewaEbU4kyTA%252B38KMmyXpr2ksEqzfngkqfX31h066lJDa479eRcQzyOwfPuE1BfmDqGpon9s%2FR7pGsdSi0eiIwyj34E5CEPaYzb73m2TYc%2F87K8d5v6Y9YMY4%252BKg1wWvTdWYOfGmFWgCAO5ORDJZzxM5nvZ76QupX487dF6ByL%252BYbWa9wrrZAXCsaggQhvUTI2mtka7RPssBX5d3P3W13E%2FCDQN6kD19URco4NCSSAvy21wHVPDJhejIIV3ntqjLE%2FThFc6bHLy8lF8tH1%2FV8M%2F%252B32z27lRUryc05%2Fgew3u3%252Bi0n3YTWfaqDsqxBqmKsrRIxKLlPFD40oKSlUT7Hwe9%252B0qZzdQiOB%252Brsy2yyU7Zn1oOAvffBpZdN3wAzjt%252BjtCpqRuwkkKLcRuaMNnldbx4qnwcC6zOSe8kTHARVvtx6PTG2DJ0GYUXtrKgqTHW7RN%252Bi8%2FBozft8GbFf%2F9OJr8A%26RelayState%3Ds206e28330a0a1add47a5cf9c77c9b6deb7f3ffaa2
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Examples
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Example (1): Geo-Region Coordinates Map
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Example (2): Geo Pie
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Example (3): Network on Map
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Example (4): Display CRA Regions
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Display CRA Regions
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Conclusion - Takeaways

✓ SAS Visual Analytics bring accelerated meaningful interpretability

Easy-to-use platform / visualisations
Provides best practices templates that enable a quick, consistent start to building Visualisation including: Graphs, 
Dashboards and Reports

Point and click comprehensive environment for multiple different communities of personas:

Integrated platform with geovisualisation
➢ESRI files
➢Integration of R programming and Python scripts from SWAT

Return of Investment (ROI)  versus  Minimum Viable Product (MVP)
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Questions
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Related Readings
• Center for Geographic Analysis, Center for Geographic Analysis (harvard.edu), Harvard University, MA, USA.

• Computer, Society and Nature, November « 2019 « Computers, Society, and Nature (mcgill.ca), WordPress, McGill, 2019.

• Coordinate Systems Worldwide, Coordinate reference systems for "Canada" (epsg.io), Maptiler, 2002.

• Powell, Robby, Add the "Where" to the "What" with Location Analytics in SAS® Visual Analytics 8.3, Cary, NC, SAS Institute Inc., 2019.

• Powell, Robby, Getting Started With Geo Analysis in SAS® Visual Analytics | SAS, Webinars, Cary, NC, SAS Institute Inc., 2020.

• Rostovtseva, Daria, Troubleshooting custom polygon maps in SAS Visual Analytics, Cary, NC, SAS Institute Inc., 2018.

• Royal Geography Society, Royal Geographical Society - Royal Geographical Society (with IBG) (rgs.org), UK.

• Royal Canadian Geographical Society, The Royal Canadian Geographical Society (rcgs.org), Canada.

• SAS Help Documentation, Loading Geographic Polygon Data, SAS Help Center: Loading Geographic Polygon Data as a CAS Table, Cary, NC, SAS Institute Inc.

• SAS Help Documentation, Testing Custom polygons in SAS VA, Testing Custom Polygons in SAS Visual Analytics, Cary, NC, SAS Institute Inc.

• SAS Help Documentation, Working with Geo Maps, SAS Help Center: Working with Geo Maps (Geographic Objects) , Cary, NC, SAS Institute Inc.

• SAS Help Documentation, Working with Geography Data, SAS Help Center: Working with Geography Data Items, Cary, NC, SAS Institute Inc.

• Surratt, Marcia, MAPS, MAPSGFK and MAPSSAS, Oh my! - SAS Users, Cary, NC, SAS Institute Inc., 2016.

• Wagoner, Bobbie, Creating a regional map with custom polygons in SAS Visual Analytics, Cary, NC, SAS Institute Inc., 2018.   

https://gis.harvard.edu/
https://rose.geog.mcgill.ca/wordpress/?m=201911
https://epsg.io/?q=Canada
https://www.sas.com/content/dam/SAS/support/en/sas-global-forum-proceedings/2019/3348-2019.pdf
https://www.sas.com/en_ca/webinars/getting-started-with-geo-anaylsis.html
https://blogs.sas.com/content/sgf/2018/10/04/troubleshooting-custom-polygon-maps-in-sas-visual-analytics-8-3/
https://www.rgs.org/
https://rcgs.org/
https://documentation.sas.com/doc/en/vacdc/v_015/vaobj/n14ezqxeg2a195n1au1q980gbkte.htm
https://go.documentation.sas.com/doc/en/calcdc/3.4/caldatamgmtcas/p1dwawsidsczlpn121j0glleicxp.htm
https://documentation.sas.com/doc/en/vacdc/v_015/vaobj/n14ezqxeg2a195n1au1q980gbkte.htm
https://support.sas.com/documentation/cdl/en/vaag/69958/HTML/default/viewer.htm#p16obhz546nr6tn1aqkhaxlelswx.htm
https://support.sas.com/documentation/cdl/en/vaag/69958/HTML/default/viewer.htm#p16obhz546nr6tn1aqkhaxlelswx.htm
https://documentation.sas.com/doc/en/vacdc/v_015/vaobj/n14ezqxeg2a195n1au1q980gbkte.htm
https://documentation.sas.com/doc/en/vacdc/v_015/vaobj/n14ezqxeg2a195n1au1q980gbkte.htm
https://documentation.sas.com/doc/en/vacdc/v_015/vaobj/n14ezqxeg2a195n1au1q980gbkte.htm
https://documentation.sas.com/doc/en/vacdc/8.3/vareportdata/p031vp9uc5y5iun0zipy3c1trkqn.htm#p1a7fw0vj2w6aln18sl77suu45o3
https://blogs.sas.com/content/sgf/2016/08/19/maps-mapsgfk-and-mapssas-oh-my/
https://blogs.sas.com/content/sgf/2018/02/07/creating-regional-map-custom-polygons-sas-visual-analytics-8-2/
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Contact

Karine Désilets
Senior Quantitative Analyst | Analyste quantitatif principale
Data Analytics and Exploration Section | Section d’analytique de données et d’exploration

Innovation and Analytics Division | Division de l’innovation et de l’analyse

Research and Innovation Lab | Laboratoire de recherche et d’innovation

Service, Innovation and Integration Branch | Direction générale du service, de l’innovation et de 

l’intégration

Canada Revenue Agency | Agence du revenu du Canada

karine.desilets@cra-arc.gc.ca / 819-661-3079

Do More With Data – En faire plus avec les données

mailto:karine.desilets@cra-arc.gc.ca
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Q1 – Difference between each Projection Type
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Q2 – Sales by Census Subdivision for PEI
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Analytics Maturity Model


