Exercise 6g: Sea Level Rise – Communicating Your Results in a Map Book with Data Driven Pages

ArcMap files from previous parts of Exercise 6
USA Roads file (ArcGIS Online)
 

Due: We will work on this in class on Monday, October 7, and the final map book  and council report will be due on Friday, October 11.
Task: To create a pdf Map Book with Data Driven Pages of your sea level rise work. The purpose of the book is to communicate the results of your sea level rise analysis in an 8.5x11 format that can be transmitted, printed, and viewed easily but that allows the reader to see details that would not be legible if your entire map were reduced in size to 8.5x11. Your audience is a local planning council.
Prepare: A composite pdf file consisting of an informative cover page with swell graphics, an executive summary describing your analysis and interpretations, and a set of data driven map pages showing map tiles for your area. Format may be either portrait, landscape, or mixed. Post your pdf to your folder on the server. Be sure that the file name contains your name. 


[image: sea level rise graphic2]


This exercise will show you how to create a multi-page map book with dynamically driven pages from a single map layout. This exercise will teach you the basic technique. What only you can decide is how to communicate your analyses and interpretations most effectively using a well-designed map book and accompanying text. Your design solution must combine with your analyses in such a way that a stranger can easily get the message. 
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World map graphic from http://mappingcenter.esri.com/index.cfm?fa=resources.gatewayPresentation “Making Beautiful Maps”, 2010 presentation by Buckley, Akella, and Richards.
[image: main map]About data driven pages and map books

What is so slick about a map book with data driven pages is that, as long as you want each page to have the same overall layout, you only need to do one layout. ArcMap then creates all the rest for you. Each map page shows a portion (or tile) of the whole map. You can page through the map tiles either on the screen in layout view or export them to a pdf, with one page for each map tile.

The main elements of the page above are:
1. The locator index data frame: this index shows the locations of the individual map tiles. It shows the grid index, which is the key to creating only one map layout that applies to all of the tiles and that updates dynamically with each new tile.
2. The map tile window: this shows a portion of the main map. Your choice of scale in this window and the areal extent of the map governs how many tiles you will have.
3. The dynamic text: this text updates from page to page. On the map showing map tile 19, for example, the title would update to Map number 19 of 20. 
4. The static text and graphics: static text and graphics remain the same from page to page.



You can find out more about data driven pages at:
 http://desktop.arcgis.com/en/arcmap/latest/map/page-layouts/what-are-data-driven-pages-.htm
http://desktop.arcgis.com/en/arcmap/latest/map/page-layouts/building-map-books-with-arcgis.htm

Part I. Creating a map book with your sea level rise data
Here are the elements of what you are going to do:
1. Download a shapefile with roads, clip the roads file, and define the area of coverage for the grid index file.
2. Decide on a layout for your map book page.
3. Create a Grid Index File, and decide the scale of your map tiles (which governs how many tiles you will have)
4. Do a Data Driven Page setup to link your map to the grid index that you have created.
5. Add a locator index map to your map layout  in a new data frame that shows both the grid index and an extent rectangle for your map tiles.
6. Add static and data driven text for legends, headers, data sources, scale bar, north arrow, etc.
7. Export your data driven pages to a pdf.
8. Make your cover and other pages in ArcMap, PhotoShop or Word and export them as pdfs, and use Adobe Acrobat professional to combine your individual pdfs into one document.

A. Getting all your data together 
1. [image: 5g-iA-1]Open your coastal ArcMap from Exercise 6d.
2. Search ArcGIS Online and get USA Major Roads. 
3. Clip your roads file to the extent of your DEM. The quickest way to create a shapefile for clipping your layer is as follows:
a. Zoom out until you can see your whole DEM in map view (not in layout view).
b. Choose the rectangle or polygon tool from the Drawing menu and draw a shape the size of your DEM.
c. From the Drawing pulldown menu, choose Convert Graphics to Features. This will convert what you’ve just drawn to a polygon shapefile. Use the data frame coordinate system, give your new shapefile a short, meaningful name, and be sure to check automatically delete graphics after conversion. 
d. Click OK. This will delete the drawn box from your map and add a shapefile of the same size and shape to your map.
e. Clip your roads file using the new polygon, being sure to save the clipped file to your own hard drive (the default will be your Docs folder on the C:\ drive where the Roads file downloaded automatically).
4. Turn off the original USA Roads layer file. Your clipped roads file doesn’t have all the slick formatting of the original layer file. The problem is that the Layer file contains the formatting, and it has to reference a data file that contains the actual roads data. If you right click on the USA Major roads and check Layer Properties > Source tab > Data Source > Location, you’ll see that the layer file is referencing a source data file in your Documents folder on the C:\ drive.
a. All is not lost, though! Delete the clipped shapefile from your ArcMap, and turn the roads layer file back on again.
b. Right click on the USA Roads Layer file, and do Save as Layer File, saving the layer file to your own hard drive. To see what has happened, delete the original USA Roads Layer from your ArcMap, and add the layer file that you saved to your hard drive. You should have all the roads formatted. If you check the Data Source Location, though, you’ll see that the Layer file is still referencing the data on the C:\ drive. So, you need to change it so that it references the clipped roads shapefile on your hard drive.
1. [image: ]In order to make a permanent change in the referenced file, you need to do it in  ArcCatalog. Launch ArcCatalog (or use the ArcCatalog tab in ArcMap),  right click on the USA Major Roads.lyr file on your hard drive, Properties > Source tab > Set Data Source… Browse to your clipped roads shapefile.
2. Click OK. Back in ArcMap, delete the original USA Roads and add your updated full roads layer file (the one on your hard drive) – not the clipped one. Check the Data Source Location – it should now show the data source as the shapefile on your hard drive. All of the formatting should be intact. Rename the layer in the TOC.
5. There’s no sense in having a grid index with tiles that lie entirely in the ocean or in the parts of your census blocks that lie outside your DEM. You want to have a grid index that just covers the part of the DEM where your census blocks and roads overlap with the DEM (the red outline in the pic at right), so you need to define the area where the DEM and the census blocks Intersect.
a. Search for Intersect tools, and choose the one that will do the job. Which did you choose?

b. Read the Tool Help –scroll down and look at the diagram and be sure that the tool you’ve chosen will do the job.
c. Because this tool only works with shapefiles, you can’t intersect the census blocks with the DEM. But, you’ve just created a polygon the size and shape of the DEM, so you can use that polygon as the other Feature to intersect with your census blocks shapefile. 
d. Run the tool, and you will have a new shapefile that you can use define the extent of your grid index. When you’re done, your map should look something like this:
[image: 5g-iA-2]
[image: ]
B. Adding a basemap that shows infrastructure
The maps you have made so far are good, and, now that you have added roads, it will be clearer to a city council audience what is where on your maps. But, as many of you pointed out in the comments describing your PowerPoint slides, it’s not just the number of people that’s important. 

1. [bookmark: _GoBack]Add an ArcMap basemap of satellite imagery, and explore your map area. Find areas in the satellite imagery that you particularly want to highlight in your report to the city council.
2. Do screen shots that you can use in your report and mapbook. You can open your screen shots in PhotoShop to edit/annotate, resample, and re-size.
3. The  Windows Snipping Tool is a handy way to do screen shots of a portion of the screen and is an improvement over simply doing a Print Screen of the entire screen. 
a. From the Windows Start screen, use Cortana (or simultaneously press the Windows key and S) to search for the Snipping Tool.
b. [image: ]Select Snipping Tool, and the Snipping Tool window opens on the desktop. 
c. Pin the Snipping Tool icon to the Task Bar at the bottom of the screen so that it is readily available.
d. [image: ]In the Snipping tool, the pulldown next to New allows for different styles of screen captures. 
[image: ]


C. Setting up the page layout and map tile scale
1. You need to make some decisions ahead of time about your map layout, including page size, page orientation, and the size that your map tile will be in inches on the map page. For the exercise, we’re going to use letter size paper (8.5x11), a landscape layout, and a map tile dimension on the map page of 6.5” wide by 7.5” tall. If you want to use a different layout, you can. It’s also fairly straightforward to make layout changes later, but you can’t just interactively change the layout by dragging window sizes. You need to redefine the index grid, set up dynamic pages again, and reformat the index map. So, it makes sense to give it some thought ahead of time.
2. Set the Page Size and Orientation in the main File menu.
3. Make the map tile data frame a specific size by getting the Properties of the Data Frame > Size and Position tab . Set the width to 6.5 inches and the height to 7.5” (or whatever you have decided to use). Whatever numbers you use, be sure to WRITE THEM DOWN. You will need these numbers again shortly for another step. Click OK. 
4. Go to Map Layout view. Very important!!! Once you set the size of the data frame, you will screw things up if you change the size by dragging the handles of the data frame.  You can move the data frame around until it’s where you want it, but do NOT change its size by dragging the handles. If you don’t like the size, now is the time to go back to the data frame and change the size to a simple number (like 6.3 inches or 7.75 inches). You’ll need these numbers later, and you don’t want a number like 7.4230492349823598 inches. If you have changed the numbers be sure to write them down.
5. Note: if you do inadvertently change the size of the data frame at some point, all is not lost. Just go back to the data frame properties and set the data frame size back to what it should be, in inches (which is another reason for writing it down….).
6. Choose an appropriate enlargement for the map tile. It is easiest to use a simple scale ratio for this. Go to the main icon bar, and open the map scale pulldown.
a.  If the scale is not a ratio scale (e.g., 1:24,000), choose Customize This List > Scale Format, and choose the ratio scale.
b. Use the tools in the main ArcMap toolbar to center your DEM in the map tile data frame. Just remember not to change the size of the data frame itself. The left arrow tool will return to the previous extent if you dork it up.
c. Experiment with various scale ratios (e.g., 1:24,000, 1:100,00, etc.), and see what happens to the view in your map tile data frame. The bigger the scale, the smaller the area displayed, and the more individual map tiles you will have. 
d. [image: layoput map]You need to choose an appropriate enlargement for the task at hand – enough detail but not so much that you have a zillion map tiles.
e. For this exercise, use a scale 1:120,000.
7. Write down the scale. Not only will you need this in the next step, but having the number will allow you to get back to the right enlargement in the data frame if you make a change.
8. [image: ]As always, you should be saving your map! Your map should now look something like the one at right. Be sure that you  have left enough blank space in the map layout for the locator index map, legend, etc. If you haven’t, go back and re-size your data frame and write down the new numbers and scale before proceeding.

D. Creating a Grid Index File
1. Be sure to do the following steps carefully, and in order.
2. Search for the Grid Index tool. Once you’ve found the tool, read the Tool Help. What does this tool do?



3. In the Grid Index tool dialog box: 
a. Name the output something that has “grid” or “GI” in it (short, no spaces).
b. The input feature is the area over which you are going to define the grid (and it has to be a shapefile, rather than a raster). In this case, it’s the layer you made with the Intersect tool.
c. Put checks in the two boxes Generate polygon grid… and Use Page Unit and Scale.
d. The scale and tile size should fill automatically. Check the numbers you wrote down to make sure they are correct. They must match your data frame dimensions (6.5x7.5, or whatever you used – the ones in the example above are different). If they aren’t correct, type in the right numbers.
e. Click OK.
4. The grid index file will be added to your map as a polygon shapefile. Turn the grid layer off – you don’t need to have it showing in your map tile data frame.

E. Setting up your Data Driven Pages
1. Add the Data Driven Pages toolbar using the main Customize menu.

[image: ]
[image: ]
2. Click on the Setup Icon. Set the following under both tabs before clicking OK.
a. Definition tab: Check  Enable Data Driven Pages. The data frame should be the one that holds your main map (right now, it’s the only one you have, so it should be the default called Layers). The Layer that governs all of the data driven pages is the grid index file that you just created, so be sure that it is selected under Layer.
b. [image: ]Extent tab: select Center and Maintain Current Scale.
c. Click OK, and save your map, of course.
3. Check the scale in the main menu bar, and make sure that it  is set to the correct scale.
4. The Data Driven Pages toolbar should be showing you which page is currently up in your data frame. NOTE: if you are looking at one of your edge tiles, it will likely be partially blank. This is OK – do not drag the map around to fill the frame. Click the forward and backward arrows, and you’ll see different tiles come up. If you have the scale set correctly, you should see the entire tile in the data frame window.

[image: ]

F. Creating a useful locator index map
1. It’s handy to have an index map on each page so that the reader can see where the tile on the page is located relative to the overall map area.
2. Add a new data frame to your map. Size it, and position it where you want it to be on the page.
3. [image: 5g-iA-3]Adding the grid: to show the grid index, add your grid index file. Add whatever other layers you want to have in your index map.
4. Labeling the grid: in the Label dialog box under Properties, you can label the grid with the page name (A1, A2, etc.) or page number (sequentially numbered). Choose one, and format the text.
5. Highlighting the map tile: in the Extent indicators tab under Properties for the new data frame, set an extent rectangle for your map tile. Format color and weight under Frame, and check use simple extent. You don’t want a leader.
6. Now, you should have a swell locator index map with a number for each map and a colored rectangle showing the extent of the map tile in the other data frame. 
7. If the extent rectangle does not coincide with your grid, check the scale in the scale pulldown and, if necessary, re-set it to what it’s supposed to be. Then click either the forward or back arrows in the Data Driven Pages toolbar, and you’ll  be back in business. You will need to do this every time you switch back to the regular map view and muck about any. Once you’re back in layout view, you’ll probably have to reset the scale in the pulldown.

G. Finishing your map layout
1. Using dynamic text
a. Dynamic text is text that updates from layer to layer, and you can use dynamic text to put the map number automatically on each page.
b. Insert > Dynamic text, and choose either Data Driven Page Name or Data Driven Page Number, depending which you chose to label your locator index map.
c. A box will appear near the center of the page with a number of the page you are currently on in it. This is likely to be very small so look carefully. If you zoom in, remember to use the page layout zoom (if you screw up, just reset the scale in the pulldown). Click on the box with the number, and drag it into a white area so you can see what you are doing.
d. With the box selected, change the font size to an appropriate size and make it bold.
e. Double click on the Page Number box and look at the properties. 
1. This is not your usual text box. Instead of a number, you’ll see  a string of code similar to HTML. This is the Dynamic Text that is saying to display the appropriate Page Number associated with this position in the Grid Index. 
2. Any text that you add ahead of the first < remains constant from page to page, but the item displayed by the dynamic text changes. For example, you could add the text “Map Number” ahead of the <, and the text will now display Map Number 42 with the “42” changing as you move through the grid. You can add text after the last > as well (e.g. “of 63”). Do not modify anything within the < >s.
3. You can also add multiple dynamic text lines if you want to have, for example, both the map number and the report page number update from page to page.
2. Using static text
a. Use text boxes for any text that you want to be constant from map to map.
b. Scale bars, north arrows, and legends will also be constant from map to map.

H. Changing a layout once you have created a grid index and a locator map
1. Although you don’t have to start entirely over if you want to make a change in your layout, you do have to do a number of steps (all of which are reasonably quick and easy).
a. Delete your old grid index file (not the data frame, just the grid index) from both your main map data frame and your locator index data frame.
b. Go to page set-up, and make any changes in the page size and orientation first.
c. Try out new layouts (you still have all the static and dynamic elements, so you can just move them around rather than having to regenerate them).
d. When you’re happy with the layout, go to the main map data frame, and change the data frame size to something with only one or two decimal places. Write the numbers down. Check to make sure that your layout still looks good.
e. Set your scale in the main icon bar pulldown, and write it down, too.
f. Generate a new grid index file using the new data frame dimensions and scale.
g. Add the new grid index file to your locator index map, and set the labels, format, and extent.
h. Go to the Data Drive Pages toolbar, and do a Setup for Data Drive Pages.

Part II. Communicating inundation for your area
Now that you’ve been through the tutorial, you need to decide how to communicate inundation and its effects along your particular coastline. Your mapbook layout must be something you design – you must not simply take the design/layout in the tutorial and use it in your own mapbook.

[image: 5g map 5]First, you must incorporate screen shots of the satellite imagery base map to help illustrate your points about impact, and you will need to decide how to incorporate the screen shots. Will you incorporate them into your map layout, into your report, or both?

Second, you will need to decide how to best convey the idea of inundation to someone looking at your map book. You’ll have to try out several ideas before you have one that you like for your book. Here are several options with their benefits and drawbacks. 

· One option is to use colored shorelines to show levels of inundation. Several of you did that in your PowerPoints. This works well on some coastlines and not on others. The coastline at right has such low relief that there are a zillion islands, and the picture is confusing – hard to tell what’s above and below. 
· [image: 5g map 2]Another option would be to create 3 different sets of data driven pages, one for each of the shorelines. For some regions, this could be really effective if you kept the scale small (each tile covering a fairly large area) and the number of tiles low.
· Another option is to color areas that would be inundated at various sea levels (such as below right). The potential drawback to this approach is that someone might misread the map as suggesting that, at 10 m above sea level, only the red areas would be inundated. This approach requires careful legend text.
· If you want to color areas, you need to give some thought to whether you want to show the hillshade and DEM underneath. If you use partially transparent versions of your sea level layers, the polygons will stack, and you will need to experiment to get good colors because the colors will mix where they overlap. 
· Alternatively, you could use the Symmetrical Difference tool to pull out polygons that are the difference between successive sea levels (e.g., the red, orange, and peach polygons at right). These polygons do not overlap and could be made partially transparent to show topography cleanly underneath. The map on page 2 is done this way as well, but each layer has partial transparency to show the topography underneath.
· As with the shoreline example, you could choose to create several sets of data driven pages, one for each of the levels and shade the water in, rather than just show the shoreline positions.
Part III. Your final pdf
You will post to your own folder on the server a single pdf that has a cover, an executive summary, and your map book pages. This will require creating a pdf from each of the elements in your report and then merging them together using Adobe Acrobat DC (not Acrobat Reader).

· Create your cover in ArcMap, Adobe PhotoShop, or Adobe Illustrator and save it as a pdf.
· Use some swell graphics, and remember that this is a report for the city council, not a homework assignment for me. 
· Make sure that the cover has all the appropriate information, but not more than it needs. If you want to make up a company name for yourself, that’s fine. 
· And be critical – this is the first thing that the city council will see. Is the cover effective?
· If you create your cover in ArcMap: export as a pdf with a resolution of 150 ppi and Output image quality “Best”.
· If you create your cover in Photoshop or Illustrator: Remember that you can save an ArcMap file as either a jpeg (which can be placed in Illustrator or opened in PhotoShop) or as a .ai (Illustrator) file that can be edited in Illustrator. When you are done creating your cover, be sure to do a Save As pdf so that you can merge it with your other map book components.
· Create and format your report text in Word, and save it as a pdf. 
· Remember that you are writing to communicate to the city planning council. 
· Put yourself into their shoes. What do they want to read? What do they need to know? 
· Your mini-report must be written as an executive summary containing the following:
· A bulleted executive summary with the main points that you want to make to the city council and that refers to specific map pages for illustration (don’t expect the city council readers to just stumble on things in the map book section). Indicate that a full detailed report of the analysis is available on request. Of course, this latter is a fiction, but I don’t want you to take the time to write a full report even though, if you’d been hired to do the analysis, there certainly would be a full report!
· If you choose to put the number of people affected into perspective by comparing the number to a total population, be certain that you are absolutely clear about what that total population number reflects. The total population in the map area that you show? The total in the county/ies that you downloaded the census tracts for? Unless you have clipped your census tracts, the total population will be far larger than the population in the area of your DEM. Consider how to deal with the effectively. 
· Two footnotes, one with data sources and one with a brief analysis of uncertainties.
· And remember! Save the word impact for when you need a noun (e.g., the impact of sea level rise is blah blah blah). Don’t use the word impacted. Impacted is for wisdom teeth. Use affected instead (and note the spelling – it’s not effected). And no “impactful”..  (*shudders*)
· When you are finished, Export, and choose pdf.
· Create your map book in ArcMap. Export your map book as a pdf, setting the tabs as follows:
· General tab: resolution to 150, quality slider to Best.
· Format tab: check Embed All Document Fonts.
· Pages tab: radio button All.
· Advanced: don’t change anything.
· Click Save, the Exporting Data Driven Pages window appears. As usual, don’t try to have the computer do anything else while your file is exporting.
· Once you have all of your pdf pieces, launch Adobe Acrobat Professional (not Reader).
· File > Combine > Merge files into single pdf.
· Drop your files in, drag them into the correct order, make sure the “single pdf” is chosen, and choose medium file size. Make sure that the file name also includes your own name.
· Click OK, and wait while your pdf assembles. Check it to make sure it is OK before posting it to your folder on the server.

Rubric – evaluation of city council report
 
The goal in this assignment was to communicate the results of a sea level rise analysis in the form of a map book. The audience is the local city council.

Cover
	5
	All of 4

	4
	All of 3 with good design & attractive use of colors & white space or unusually informative cover text

	3
	Adequate title, no obvious processing/formatting errors; carries at 8.5x11 but design is clunky; professional but basic.

	2
	Errors in processing/formatting (e.g., data frame outlines incorrectly overlapping other elements) or not very informative or doesn’t carry at 8.5x11 or comes across like it is a class assignment

	1
	More than 1 item in #2



Report executive summary
	5
	All of 4

	4
	All of 3 plus clearly and effectively tied to map pages or content and formatting communicates message very clearly to the audience or analysis is tied specifically to the concerns of the audience

	3
	Clear and accurate message about impact that goes beyond shoreline locations and inundation extent; professional tone but doesn’t communicate the message and analyses well to the specific audience; makes only passing reference to map pages; screen shots (if included here instead of in the map book) are present but not effectively incorporated into the executive summary.

	2
	Message is not clear or analysis of uncertainties does not include both the data sources and the way the GIS analyses were done or text doesn’t refer to the map pages or inaccuracies in analysis or doesn’t have a professional tone or has poor organization

	1
	More than 1 item in #2



Map Book
	5
	All of 4

	4
	All of 3 with attractive use of colors and white space or unusually clear message in the map pages

	3
	Maps convey a clear and accurate message that goes beyond just shoreline locations/inundation extent
No obvious blunders in geoprocessing (see #2)
Cartographically complete with all elements present on all pages; has data driven page elements (e.g. page #, extent rectangle) that work correctly.
Layout carries at 8.5x11 but design is clunky
Screen shots (if included here instead of in the executive summary) are present but are not effectively incorporated (more decorative than informative)

	2
	Errors in geoprocessing (either in sea level analysis or in creation of the data driven pages) or map elements missing or doesn’t carry at 8.5x11 or elements that are supposed to be data driven do not work or data driven elements missing or message in map pages is unclear or inaccurate or conveys only shoreline locations or inundation extent

	1
	More than 1 item in #2
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