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Workshop Goals and Outline 
 

Goals:  To gain confidence in using spatial analysis tools in the ArcGIS Online environment for 

instruction and research.  

1.  Understand what spatial analysis is and why it is core to GIS instruction. 

2. Understand the similarities and differences between spatial analysis in ArcGIS Online 

vs. ArcGIS Pro and ArcMap. 

3. Provide skills so that you will be confident in using spatial analysis techniques in ArcGIS 

Online using 3 hands-on activities covering two different themes and scale:  Cholera in 

1854 London, natural hazards analysis in Colorado USA, and earthquakes by country.  

Introduction 
What is GIS and spatial analysis? 

 
What is GIS?  Classical Definition: GIS is a tool that can access, integrate, and distribute layers 
of map information. The 5 parts of a GIS include hardware, software, data, procedures, and 
people.      A more Modern Definition:  GIS lets us visualize, question, analyze, interpret, and 
understand data in new ways. This can reveal relationships, patterns, and trends. 
 
What is spatial analysis?   Esri Definition of Spatial Analysis:  “The process of examining the 
locations, attributes, and relationships of features in spatial data through overlay and other 
analytical techniques in order to address a question or gain useful knowledge. Spatial analysis 
extracts or creates new information from spatial data. 
 
Or:  It is how we understand our world — mapping where things are, how they relate, what it all 
means, and what actions to take. 
 
My (Joseph Kerski’s) working definition of spatial thinking and analysis:   “Identifying, analyzing, 
and understanding the location, scale, patterns, and trends of the geographic and temporal 
relationships among data, phenomena, and issues.” 
 

Components of Spatial Analysis: 

• Understanding where. 

• Measuring size, shape, distribution 

• Determining how places are related 

• Finding the best locations and paths 

• Detecting and quantifying patterns 

• Making predictions 

Spatial Analysis Explanation:   http://www.esri.com/library/books/the-language-of-spatial-

analysis.pdf   Poster:   

http://www.esri.com/library/books/the-language-of-spatial-analysis.pdf
http://www.esri.com/library/books/the-language-of-spatial-analysis.pdf
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https://community.esri.com/docs/DOC-11530-the-language-of-spatial-analytics-

poster?commentID=59858  

• Spatial analysis tools include: 

• Symbolize, classify your data on maps 

• Investigate statistically significant hotspots 

• Proximity, routing, overlay, and other map analysis tools 

• Add and analyze additional data 

Keep in mind that you do not need to be running an analytical tool for your instruction to be 

considered “spatial analysis.”   Even examining spatial data through maps or using apps such 

as the Change Matters viewer to analyze landscapes via Landsat imagery over space and time 

is spatial analysis. There are just different levels of complexity, different tools, and different 

purposes, all of which are important considerations for you as the instructor.  

Data is the fuel for spatial analysis.  In modern GIS, some of that data is streamed directly into 

your system from cloud based services; not all of it needs to be downloaded to use it.  For more 

about data sources, data quality, crowdsourcing, copyright, and location privacy, see the Esri 

book and blog on http://spatialreserves.wordpress.com 

Using ArcGIS Online Analytical Tools 

 

  ArcGIS Online is a cloud-based GIS, not just an online set of web maps.  Hence, you can 

use it for conducting spatial analysis. 

 

 The spatial analysis capabilities of ArcGIS Pro and ArcMap still exceed that of ArcGIS Online 

(50 vs 1100) given Desktop’s 30-year head start, but more analytical capabilities are being 

added quarterly to ArcGIS Online.  

 

 The spatial analytical tools in ArcGIS Online are easy to use.  They are accessed from the 

arrows to the right of specific layers.  Whether you see the analytical tools depends on (1) if you 

are using an ArcGIS Online organizational subscription, and (2) how the data are served in 

ArcGIS Online (i.e. ideally, as services). 

Educational Advantages for Using ArcGIS Online Analytical Tools 

1. Browser-based.  No software to install. Accessible from any device, anywhere. 

 

2. Provides an easier-to-grasp method of helping students to understand spatial analysis 

and engage in problem-solving activities. 

3. The results can be shared, used in web mapping applications such as story maps, and 

used in the field. 

The End Goal 

 

Not points on the map, but understanding the phenomenon, spatial patterns, linkages, trends in 

the data you are collecting.    Hence, spatial analysis. 

https://community.esri.com/docs/DOC-11530-the-language-of-spatial-analytics-poster?commentID=59858
https://community.esri.com/docs/DOC-11530-the-language-of-spatial-analytics-poster?commentID=59858
http://spatialreserves.wordpress.com/
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Hands-on Activity:  London Cholera 1854 
 

  Problem Statement:   What percentage of the cholera outbreak cases are associated with the 

Broad Street well? 

 

You will consider public water pumps, and locations with 1 or more cases, in your assessment. 

 

Figure 1:  London Cholera Activity:  Starting Point 

 

Analysis Steps: 

1. Symbolize and classify cholera incidents using different methods:  Heat Map, incidents, 

natural breaks vs quantile 

2. Buffer water wells by 500 feet. 

3. Summarize points within each buffer. 

4. Determine well closest to each victim. 

5. Determine optimal route for Dr Snow to visit each well for water quality testing as quickly 

as possible – lives are at stake! 

Data:  The map used in this activity comes pre-loaded with cholera case data from the 1854 
John Snow map, a Clerkenwell historical map from the late 19th Century, and modern basemaps. 
 
Problem:  Analyze the August-September 1854 Cholera epidemic in London using ArcGIS 

Online.  This grim event in world history is notable in part because it was the first widely known 

case where spatial analytical techniques were used to solve a problem:  Where are people dying 

of cholera in Soho, London, is there a spatial pattern to the deaths, and why are they dying? 

1.  Analysis I:  The Setting and Study  
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1. Search for and open Mapping Cholera in 1854 Starting Point with owner:t3gjjkerski or 
this URL:     

http://esrit3g.maps.arcgis.com/home/webmap/viewer.html?webmap=87c0f79108e246d49f97a6
cfe4fce157  

 
2. Log in to your account in ArcGIS Online.  Examine your “My Content” zone in ArcGIS 

Online.  Create a folder called “cholera”.  Save the map in your cholera folder. 
3. Examine Dr. Snow’s original map.  Discuss the pros and cons of the map symbols he 

used.  Examine the 1889 Clerkenwell map.  Compare the differences and similarities of 
this area of London - 19th Century vs. today. 

4. Examine the location of Baby Lewis’ death and note its proximity to one of the public 
water pumps.  Read in the popup why her death was important to Dr. Snow’s study. 

5. Examine the location of Susannah Eley’s death and read in the popup why her death 
was important to Dr. Snow’s study. 

6. Examine the location of the St James Workhouse and the Lion Brewery by examining 
the information about them in the popup.  Examine the pattern of the cholera deaths in 
and near the workhouse and brewery, and discuss the implications of each.  

7. Examine the location of the Pesthouse Field, read the information in the popup, and 
discuss the implications. 

 

2.  Analysis II:   Style, Tabular Analysis, Scale 
1. Change Style for Locations with 1 or More Cholera Deaths from Show Location Only to 

Deaths using Counts and Amounts (Size).  Analyze the pattern.   
2. Show Table for Locations 1 or More Cholera Deaths and examine the attributes.  Sort in 

descending order on Num_cases to get a sense for the range.  Note that there are 322 
features (points) in the data set.  Select Num_cases > Statistics, and note the sum of 
values (578 cases, which, sadly, then meant “deaths”). 

3. Change Style to Heat Map; experiment with Area of Influence slider bar.  When done, 
change style back to Show Location Only. 

4. Show Table for Public Water Pumps and examine the attributes. 
5. Measure Distance from east to west across the study area, and between a few of the 

public water pumps using the Measure tool to get a sense for the scale of the study.  
 

3.  Analysis III:  Proximity  
1. Filter pumps to select the Broad Street Pump (name=Broad Street; use “unique” to see 

the names and then choose Broad Street).   
2. Analysis > Use Proximity > Create Buffers - Buffer the Broad Street pump by 500 

feet.   Name result Buffer 500 ft Broad St.  Save to your cholera folder. 
3. Analysis > Use Proximity > Create Drive Time Areas > (1)  Public Water Pumps > (2) 

Walking Time 2 minutes > (3) Overlap > (4)  Name resulting layer as “Walk Time 2 Min 
Broad St” and save to cholera folder.  Change the style if you’d like.  Compare the shape 
of walking time to Broad Street Pump vs. the shape of the 500 foot buffer and the 
reasons for the differences.  

4. Remove Filter for the public water pumps, and Buffer all pumps by 500 feet.  Name 
resulting layer Buffer 500 ft All Pumps.  Note the patterns.  

5. Analysis > Summarize Data > Summarize Within Points within 500 feet of pumps:  (1) 
Choose area layer to summarize:  Buffer 500 ft All Pumps  > (2) Choose layer to 
summarize:  Locations of 1 or more cholera deaths  > (3) Add statistics:  Num_cases  > 

http://esrit3g.maps.arcgis.com/home/webmap/viewer.html?webmap=87c0f79108e246d49f97a6cfe4fce157
http://esrit3g.maps.arcgis.com/home/webmap/viewer.html?webmap=87c0f79108e246d49f97a6cfe4fce157
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For statistic, select “Sum.” >  (4) Choose field to group:  None.   > (5) Result layer name:  
Summarize Num_cases within 500 ft of Pumps. 

6. Analyze resulting table for your Summarize cases layer:  Examine the “count of points” 
vs. “Sum Num_cases”.  What were the 3 top pumps in terms of number of cases? 

7. Save map, share map, discuss sharing options. 
8. Populate the metadata for your map by using the Information button to the upper left of 

your map > More Details.  Discuss metadata and discuss the implications of the fact that 
you are now a data producer—creating data in the ArcGIS Online cloud. 

9. Explore your “My Content” zone.  Note the many layers you have created thus far.   

 
4.  Analysis IV:  Routes  

1. Analysis > Use Proximity > Find Nearest – to create a visualization of the nearest 
pump to each cholera death:   (1) Choose layer from which nearest locations are found:  
Locations with 1 or more cholera death > (2) Find nearest locations in: Public Water 
Pumps > (3) Measure:  Line Distance > (4) For each location in the input layer:  Uncheck 
“limit the number of nearest locations”.  For Limit the search range, choose 500 feet.  > 
(5)  Result layer name:  Nearest Water Pump to Cholera Deaths.  Analyze results and 
discuss implications. 

2. Show Table of your resulting “nearest” map.  What is the shortest straight-line distance 
between a pump and a cholera death?  Which water pump does this line connect?  What 
is the shortest distance between the Broad Street Pump and a cholera death? 

3. Analysis > Use Proximity >  Plan Routes – so that Dr. Snow can sample the water 
quality at each pump.  > (1) Choose point layer representing stops to visit: Public Water 
Pumps.  > (2)  Travel Mode:  Walking Time. >  (3)  Routes begin at:  Add point to map at 
his “office location” at the intersection of Oxford Street and Charing Cross Road, 
northeast of the study area.  Start time:  Leave this alone, thus defaulting to the current 
time.  > (4)  Routes end at – Return to Start.  > (5)  Max “vehicles” = 1. > (6)  Max 
number of stops per vehicle  = 50.  >  (7)  Time spent at each stop to examine water 
quality:  20 minutes.  >  (8)  Limit total route time per vehicle:  Uncheck:  Do not limit the 
total time. >  (9)  Result layer name:  “Route to Pumps” and place in cholera folder.  
Check “include route layers” > Run. 

4. Show Table for the Route to Pumps layer.  What is the total time required for Dr. Snow 
to visit each pump and test the water, in minutes?  In hours?  

5. Summarize what you have learned about the 1854 cholera epidemic in a few 
paragraphs, including how spatial thinking and the use of web maps and analysis helped 
you to understand the situation.  If time, give a short presentation to your peers about 
what you have learned.  If time, create an ArcGIS presentation from your web map and 
layers, or a story map web mapping application, to support your presentation.  

 
When finished, your map will look similar to the following, on http://arcg.is/Pe5K9.   Or 
http://denverro.maps.arcgis.com/home/webmap/viewer.html?webmap=bf9dd8a7737445d79
bd6839c10aabfa5&extent=-0.1485,51.5089,-0.1271,51.5169  
 

http://arcg.is/Pe5K9
http://denverro.maps.arcgis.com/home/webmap/viewer.html?webmap=bf9dd8a7737445d79bd6839c10aabfa5&extent=-0.1485,51.5089,-0.1271,51.5169
http://denverro.maps.arcgis.com/home/webmap/viewer.html?webmap=bf9dd8a7737445d79bd6839c10aabfa5&extent=-0.1485,51.5089,-0.1271,51.5169
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Figure 2:  London Cholera Activity:  Ending Point 

 

Hands-on Activity:  Natural Hazards Assessment 
 

Data:  The map used in this activity contains river and geologic data from the Boulder County 

GIS Department. 

 
Problem:  Because of recent devastating floods that occurred in September 2013 and still more 

throughout the 20th Century, the Boulder County Office of Emergency Preparedness, hearing of 

your excellent GIS skills, has asked you to prepare an assessment of the most vulnerable lands 

in the county to future flooding and the people in those affected areas.   Your final assessment 

will include a spatial analysis of these lands and people. 

Your analysis workflow will be as follows: 

1. Filter Floodplains layer to only consider areas that are truly floodplains.   

2. Filter geologic hazards layer to only consider major geologic hazards. 

3. Consider areas near floodplains:  Use Proximity to Buffer floodplains by 200 meters. 

4. Dissolve the buffer’s internal polygons for efficiency in analysis. 

5. Intersect the dissolved floodplains buffers with major geologic hazards. 

6. Sort on the largest resulting polygons and choose the largest ones. 

7. Enrich the data with tapestry, wetlands, and group quarters data.   

Analysis:  

1. Go to ArcGIS Online (http://www.arcgis.com/home).   Log into ArcGIS Online using your 

organizational subscription account.  Once logged in, use the search box to search 

for the map that you will use: 

Boulder County Colorado Hazards Analysis Starting Point owner:jjkerski 

http://www.arcgis.com/home
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Once found, open it.  Or go directly to the map here: 

http://www.arcgis.com/home/webmap/viewer.html?webmap=0377eba911564c4fbc2cc2b

d86b480b3 

 

The map will look similar to that below.  You will see geologic hazards and floodplains. 

 

Figure 3:  Natural Hazards Assessment.  

 

2. Save the map so that you are working with it in your own organizational account. 

 

3. Observe the geologic hazards and floodplain layers, the terrain of Boulder County, and 

the general direction that the rivers run in the county.  Turn off the Geologic Hazards 

layer. 

 

4. Notice that the floodplains layer includes all land in Boulder County.  Go to Bookmarks 

and select the “Floodway Illustration” bookmark.  Click on the largest polygon that you 

see.  You will notice that the field named “Floodway” contains the text  “Floodway” for 

this polygon.  Click on other polygons in the area and you will notice that most of the 

other polygons contain no text in the field “Floodway.”    Thus, not all of these lands are 

truly floodplains.  Thus, in order to consider floodplains in your analysis, you need to 

select, or “filter” only those polygons that are truly floodplains. 

 

5. Use Bookmarks and go back to the Boulder County bookmark extent.  Use the right 

arrow next to the Floodplains layer to “Show Table” for the floodplains layer.   When you 

“show table” you are examining the attribute table for a data layer.  This is like looking at 

the “I” or “information” part of your “GIS”, whereas looking at the map is to look at the “G” 

part of GIS.  The map and the table are linked, which illustrates the “S” part of GIS—the 

System that integrates the map and the database, or set of tables. 

 

http://www.arcgis.com/home/webmap/viewer.html?webmap=0377eba911564c4fbc2cc2bd86b480b3
http://www.arcgis.com/home/webmap/viewer.html?webmap=0377eba911564c4fbc2cc2bd86b480b3
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6. How many features are in the floodplains layer? 

 

7. Filter the floodplains layer to select the areas that are true floodplains.  Use the arrow to 

the right of the Floodplains layer again and select “Filter”.   Fill in the Filter dialog box as 

follows so that “floodway” is FLOODWAY: 

 

Figure 4:  Filtering floodplains. 

 

8. Apply filter and open the table again for the floodplains layer.   How many features are 

now under consideration in your data set?  Describe the spatial pattern of the true 

floodplains on your map. 

 

9. Save your map here and frequently during this exercise!  This is important in desktop 

GIS analysis and even more important in running analysis on the web.   

 

10. Turn off the floodplains layer and turn your attention to the geologic hazards.  Show the 

legend for the Geologic Hazards layer.  You will only consider the major geologic 

hazards. 

 

11. Use the Content tab to see the layer names again.  Show the table for the Geologic 

Hazards Layer.  How many features are in the Geologic Hazards layer?   Which field 

name contains the information on whether the hazard is major, minor, or moderate? 

 

12. As you did for Floodplains. filter the Geologic Hazards to only show the hazards 

classified as a “Major Hazard.” 

 

13. How many features are now under consideration?   What percentage of the original 

number of geologic features are under consideration?  Save your map again.  

  

14. Turn the floodplains layer back on.  Make sure your map is being displayed with the 

Bookmark “Boulder County”; that is, at the full extent of Boulder County.  Analysis in web 

based GIS often works on the current map extent.  If you are not showing the 

appropriate map extent, your analysis might only be valid for a subset of your 

geographic area.  On the other hand, sometimes only running analysis on a portion of 
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your data is what you desire.  In either case, it is important to keep in mind what your 

current map extent is, and this is where Bookmarks come in handy. 

 

15. Recall that in your problem statement, you will consider all areas within 200 meters of 

the floodplains.   The reason:  The 2013 floods showed that the definition of floodplains 

can be out of date, and sometimes, need to be enlarged to consider the areas that truly 

could be impacted.    Under Analysis, select “Use Proximity” and then “Create Buffers”.  

Create 200-meter buffers around the floodplains.  Name your “Result Layer Name” as 

“Floodplains 200m Buffer” as shown below.  It is important when you are working in a 

GIS to name your layers appropriate so that you (and possibly, others, if you will share 

your data) will be able to efficiently know and understand your data layers. 

 

Figure 5:  Creating buffers. 
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16. Select “Run Analysis.”  Save your map again.  Examine your new Floodplains 200m 

Buffer layer.  Use the measure tool (as shown below) to answer the following question.  

Are the buffers 200 meters across the entire buffer or 200 meters from the floodplains to 

the edge of the buffer boundary? 

 

Figure 6:  Measuring across floodplains. 

 

17. Pan around your map.  Notice that the floodplains buffers are composed of many small 

polygons because the floodplains layer was also composed of small polygons. To make 

your next analysis steps run faster and more efficiently, particularly because you are 

operating in a web environment, you should dissolve the boundaries of your floodplain 

buffers.  Dissolving removes common boundaries between the many polygons that you 

have just noted.  Go to the Boulder County bookmark so you are looking at the full 

extent of your data.  Go to “Analysis” > for your Floodplains 200m Buffer layer, “Manage 

Data”, “Dissolve Boundaries”, and fill in the dialog box and naming your result 

“Floodplains 200m Buffer Dissolve” as follows: 
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Figure 7.  Dissolving boundaries.  

 

18. Select “Run Analysis”.   When complete, examine your new dissolved layer.  How many 

polygons are in your dissolved layer?  Are there more polygons or fewer polygons in 

your dissolved layer versus your undissolved original floodplain buffer layer?  Is this 

what you expected? 

 

19. Review your original analysis workflow.  You have now completed the first 4 steps.  Only 

3 more to go!  Next, you will intersect your dissolved 200m floodplain buffer with the 

geologic hazards that are filtered to only consider Major Hazards. Save your map again.   

 

20. On your dissolved layer, select “Analysis” again.  Select “Manage Data”, and then 

“Overlay Layers”.  Use the Geologic Hazards Layer for your overlay layer.  Choose 

Intersect for the overlay method.  Run the analysis as follows, naming your intersect 

layer “Intersect Floodplains Major Geologic Hazards”: 
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Figure 8:   Overlay analysis.  

 

21. When done, change the symbols on your intersected layer so that they will stand out.  

Describe the pattern of the intersected layer on your map of Boulder County.  Open the 

table for your intersected layer.  Note the Area field.  These values are given in square 

miles. Sort descending.  

 

22. Filter your intersected layer to only consider the largest areas, greater than 0.2: 

 

Figure 9:  Filtering the intersected layer.  
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23.  Note that you have 3 polygons on the map but only 2 records in the table; this is 

because during your analysis, you allowed for multipart features.  Thus, one of your 

polygons is really a two-part feature. 

 

24. Next, enrich the layer with additional data that is pulled from the ArcGIS Online cloud.  

On your intersected layer, choose “Analysis”, “Data Enrichment” and “Enrich Layer.”   

Select Variables > Choose United States (in upper right) > search and Add: 

• Wetlands 

• 2010 Group Quarters Population 

• Under Tapestry Households – 2017 (or later) Tapestry Segment Name 

Name the result layer name “Enriched Study Area”, and Run Analysis, as follows: 

 

Figure 10:  Data Enrichment. 

 

25. Access the table for your enriched layer.  Notice your new fields that resulted from your 

enrichment, using data from the ArcGIS Online cloud.    

 

26. Let’s say your research from Boulder County concludes that areas containing a greater 

amount of wetlands are potentially more hazardous during floods, because they are 

generally flatter, spreading floodwaters over a greater amount of terrain.  Your research 

also shows that the more people that live in group quarters (nursing homes, residence 

halls, group homes, etc. that are owned and/or managed by an organization providing 

housing and/or services for the residents), are more vulnerable to being impacted by 

floods and other natural hazards.   

 

27. Select (by clicking in the table) on the polygon that contains the most wetlands 

percentage and the most people in group quarters.   Then use “table options” to center 
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your map on the selected polygon(s).  Describe where this area is located in Boulder 

County.  Change the basemap to Open Street Map and name the streets bounding the 

neighborhoods which you are currently examining. 

 

28. Save your map again.  Share your map with your organization. 

 

29. Notice that you also have enriched your data with Tapestry segmentations. The tapestry 

segmentation is a way of segmenting US residential areas into 65 distinctive segments 

based on socioeconomic and demographic characteristics to describe US 

neighborhoods.   Top Tier, Parks and Rec, Boomburbs, Prairie Living, and more.  Skim 

the 14 life modes and the Tapestry segmentations on the back side of: 

http://www.esri.com/library/brochures/tapestry-segmentation.pdf   What Tapestry 

segments in your final areas under consideration would you say is most vulnerable to 

hazards, and why?  Of the 14 Life Modes that exist across the entire USA, which 2 might 

be most vulnerable to hazards, and why? 

 

Communicating Your Results 

 

30. Congratulations!  You have finished your analysis and are ready to present your results 

to your stakeholders at Boulder County.   Compare your map to the following – yours 

should similar to this one:  http://arcg.is/5GmzW    Based on your work in this course, 

you could save your map as a web mapping application, or as a storymap, or embed 

your map in a web page, or use a variety of other ways of communicating your results.  

Which of the above methods (or another method) do you think would be most 

appropriate to use to show your final map? 

 

Keep thinking about the many ways you could communicate the information that you 

have derived from your analysis. 

 

Hands-on Activity:  Earthquakes by Country 
 

As I wrote in the guidelines and essay, More Power for Your GIS Analysis through Joining 

Features to ArcGIS, the paradigm that GIS users have been operating under for decades is being 

challenged in new exciting ways.  Instead of the standard workflow of "downloading data > joining 

the attribute tables of two data layers > performing analysis”, you can join your data to layers in 

the Living Atlas of the World directly, without downloading.  Another related workflow in the new 

paradigm is with spatial joins.  A spatial join is an operation that affixes data from one feature 

layer's attribute table to another according to its location. Spatial joins begin by selecting a target 

feature and comparing it spatially to other feature layers, to determine how many water wells are 

in a drainage basin, businesses in a census tract, or the number of earthquakes that fall within 

specific countries.   

Let's take this last example and use the Living Atlas to accomplish it.  Let us say that you want to 

determine how many earthquakes occurred in the past 30 days according to the USGS.  In ArcGIS 

http://www.esri.com/library/brochures/tapestry-segmentation.pdf
http://arcg.is/5GmzW
https://community.esri.com/community/education/blog/2018/02/23/more-power-for-your-gis-analysis-through-joining-features-to-arcgis-online
https://community.esri.com/community/education/blog/2018/02/23/more-power-for-your-gis-analysis-through-joining-features-to-arcgis-online
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Desktop, you would need to download two data layers – (1) a point layer for earthquakes, (2) a 

polygon layer for world countries, and then perform a spatial join.  Nothing is wrong with that 

method, and works well in ArcGIS Pro as well.  But let's say you want to do that in ArcGIS Online, 

you don't want to download anything, but want to use the cloud-based method with the Living 

Atlas.  The analysis tool in ArcGIS -- Join Features, will enable you to do so.  To use the analysis 

tools, you need to be signed in to ArcGIS and have a publisher role.   

To begin, start with this web map:   

https://www.arcgis.com/home/webmap/viewer.html?webmap=b9a8028b9627441daab9b85a205

6499d – showing USGS earthquake data for the last 30 days. Then:  Analysis > Join Features: 

 >  Choose target layer > search for World 

Countries (generalized) in the Living Atlas of 

the World.  This is your target layer, so 

named because my goal or "target" is to 

create a choropleth map by country polygons.  

The layer to join to these polygons is the last 

30 days of earthquakes  > Choose "intersect"-

- if an earthquake is inside or "intersects" the 

country polygon, you want it to be considered 

> One to one > Name your resulting layer 

“join earthquakes to countries (your initials) > 

Uncheck "use current map extent" just in 

case your current extent cuts off any outlying 

islands in the South Pacific, for example.  

Then > Run Analysis. 

Your results should look similar to this 

example, with all countries defaulting to single 

symbol.  

 

 

 You will change the style shortly, but before you do, examine the new table of data.  The "join 

count" field contains the number of earthquakes by country: 

 

 

https://www.arcgis.com/home/webmap/viewer.html?webmap=b9a8028b9627441daab9b85a2056499d
https://www.arcgis.com/home/webmap/viewer.html?webmap=b9a8028b9627441daab9b85a2056499d
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Next 

> 

Change Style to symbolize the countries on Join_Count, and make a color coded (choropleth) 

map by the number of earthquakes that occurred in each country.    

Because the USA contains so many earthquakes, the default Counts and Amounts symbology 

lumps most countries into one category.  The reason why is in part because the USGS 

earthquake center is in the USA, in Golden 

Colorado.  The earthquake center receives 

transmitted signals of information from the global 

seismic network, but also senses ground motion 

from nearby earthquakes in the western USA.  As 

it senses more small earthquakes in the USA 

than it does for other countries, the results are a 

higher number for the USA.  Thus, under Options, 

change the classification to Quantile with 5 

classes, as shown.  This is all a critical part of 

knowing your data (See the Spatial Reserves data 

blog https://spatialreserves.wordpress.com for more).  

Through the results (shown 

here) you have a better sense 

of the frequency of earthquake 

by country.  Given an ocean 

polygon layer, you could also 

map oceans by earthquake 

frequency. 

https://spatialreserves.wordpress.com/
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Next, make a few final adjustments.  Because over the last 30 days, according to the USGS, 

earthquakes had occurred in only 41 countries, and 254 polygons exist in the generalized world 

countries data set, countries with no earthquakes have no symbol or color.  This looks a bit odd.  

Thus, show countries with no earthquakes over the past 30 days with a pale yellow color, as 

follows:  > Add Data button > Browse Living Atlas and add the world countries (generalized) > 

change its style to pale yellow with a yellow outline.  Once done > move its position to underneath 

the joined earthquakes layer.  Move earthquakes to the top of the contents so that your map users 

can more clearly see them.  > Label the countries with the number of earthquakes that occurred 

within each one.    

To view an example map 

that used the above 

workflow, see: 

https://www.arcgis.com/home/webmap/viewer.html?webmap=283cd96790834a13a55767ba283

e4b80.   

Think of Living Atlas as a vast storehouse of data that you can join your own data to for rich 

analysis. 

Congratulations!  You have used the Living Atlas of the World in meaningful ways, and gained 

skills and content knowledge along the way! 

Next Steps:  Continuing your learning 
 

For more on spatial analysis in ArcGIS Online: 

Learn Lesson Library:   https://learn.arcgis.com  

Esri Training:   https://www.esri.com/training   

MOOCs:   https://www.esri.com/mooc   --  including Going Places with Spatial Analysis. 

Tools:   We have focused on ArcGIS Online.  But analysis is also possible and powerful in:    

ArcGIS Pro, Community Analyst/Business Analyst Web App, and Insights. 

Last Updated on: Aug 2019 

 

https://www.arcgis.com/home/webmap/viewer.html?webmap=283cd96790834a13a55767ba283e4b80
https://www.arcgis.com/home/webmap/viewer.html?webmap=283cd96790834a13a55767ba283e4b80
https://learn.arcgis.com/
https://www.esri.com/training
https://www.esri.com/mooc
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For more information, visit 
esri.com/URL. 
 


