Exercise 6f: Sea Level Rise – an interlude for data in Google Earth and some swell graphics for presentations

NOAA National Centers for Environmental Information (NCEI)
TIGER Census data from the Census Bureau
ESRI counties shapefile
 

Due: At the start of class on Monday, October 7.
Task: In this exercise, you’ll take a bit of a break from GIS analyses and learn a little about how to take data from ArcMap and view it in Google Earth, as well as have some fun making some spiffy graphics for your map layouts.
Prepare: In your folder on the Academic Server, make a clearly labeled folder that has the following: 1) a jpeg saved from Google Earth showing your census block and 2) one jpeg or pdf that has a layout showing both the main data frame from Part II-A, plus three inset data frames with the globes you created from Part II-B. All of the inset globes must be incorporated in the layout in a way that they look attractive and intentional (even though it is a bit weird to have three inset globes in one layout). At least one of your inset globes must successfully overlap the globe in the main data frame, and everything must look good in the exported jpeg/pdf.  Also, be sure to include your name in each of the file names – don’t just call it “Part IIA” or “My Part IIA)…..


[image: sea level rise graphic2]
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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.
Part I. Presenting ArcMap layers in Google Earth

A. Data download 
1. Go back to the Census TIGER site where you downloaded the population and housing unit data for your sea level rise analysis, and download the census data set for your own home state. 
2. You’ll also need the USA Counties shapefile that you downloaded from ArcGIS online earlier for homework.

B. Getting the census blocks for your county
1. [image: ]Start a new ArcMap, and add your USA Counties shapefile. Zoom into your home state (the example at right is for New York State). 
2. Use “Select by attribute” to select your county from the high resolution file that you exported (the below 1:3m file).
3. If you found more than one county with the same name (i.e., different states, but same county name), figure out how to get just one selected. If you’re stuck, ask, but you should be able to figure this out. What did you do to select just your county?





4. Once you have just your county selected, export your selection to save just your county outline, which you will use to clip the census block shapefile for your state.
5. Add your State census block shapefile to the map. Why did you get a coordinate system warning? What do you need to do to handle this properly?






6. [image: ]Arrange your county outline so that it is on top of your census block file. Clip the census block file using your county outline. You’ll get a warning that there is a datum conflict between your ArcMap and the resulting file. Let’s figure out what’s going on:
a. Start by getting the Data Frame properties (not the properties of one of the layers). Open the Coordinate System tab.
b. What is the CS of the Data Frame?


c. What is the CS of the census block layer?



d. What is the CS of the counties layer?




e. You did a datum transformation for the census data from NAD83 when you added it to your ArcMap. Although you are using a WGS84 shapefile to clip the transformed census data in ArcMap, the resulting new shapefile (the clipped census data) is in the coordinate system of the original data (i.e., NAD83). 

C. From ArcMap to Google Earth
1. For work in Google Earth, you will need to have files in WGS84, not NAD83. 
a. [image: ]The easy way to save a version of your clipped census block data WGS 84 is to Export the data and choose the data frame as the coordinate source, rather than the coordinate system of the layer. 
b. Export your clipped county census block files to a new shapefile with a CS of WGS84 – be sure to name your new shapefile so that the CS is obvious in the file name!!
c. Add your new shapefile to the map.
2. Converting your shapefile to .kml
a. You need to convert your clipped census blocks map layer to a .kml file in order to view it in Google  Earth. Search to find the correct tool. Which tool did you choose?



b. Run the tool. It doesn’t matter what you put in for the layer output scale, because you don’t have any scale-dependent rendering. You can enter any number you like, but 1 is fine. I experimented with 1, 10000, and 100000, and I couldn’t see any difference in the output in Google Earth.
c. [image: ]Launch Google Earth, and open your .kmz file (a .kmz file is simply a zipped folder of kml files, and Google Earth will zoom to your new layer. To set the colors for your kmz file, right click on layer in the Sidebar, and select Properties.
1. Under the Style, Color tab, select a bright color for Lines, and choose Outlined for areas. This will turn off the color fill for each of the polygons and, because of the way Google Earth sets the display altitude, your polygon outlines suddenly show up. 
2. If you want to fiddle with various settings of the Altitude tab combined with fill or no fill in the style tab, you’ll see what the issues are.
d. Now zoom in until you can see your own census block. You can click on the block, and up will come all the info about your block because the layer to kml conversion retained the attributes! Did anything surprise you??






3. Save at least one jpeg showing what you’ve done (File > Save > Save image).


Part II. Creating some sweeeeeeet graphics

A. World oblique view 
1. It’s not hard to create some graphics in ArcMap for report covers, and you’re going to do this for your sea level project using the etopo1 data that you downloaded in Exercise 5a. 

[image: 5-V-III-A-7][image: 5-V-III-A-8]

2. Start a new ArcMap, and set the coordinate system for the data frame to the Projected Coordinate system World >  Vertical Perspective (world). Add your etopo1 DEM.
3. You’ll now modify the nadir point for the globe (i.e., the center of the globe in the view). 
a. Get the Properties for the data frame and choose Coordinate System. Double-click the coordinate system name to open the Projected Coordinate System Properties window.
b. Double-click on the listed coordinate system to open the CS properties dialog box. Change the Longitude of Center to -65 and leave the Latitude of Center at 0. 

[image: ]

c. Click OK and OK. The globe will now be turned a different way. You can fiddle around with the lats and lons until you have a view that you want. Just remember that west longitude is negative and south latitude is negative.


4. Redraw will be quite slow, because ArcMap will project the data set on the fly every time you do something new. When you have the view you like, go to Data > Export Data, and be sure that you set the Spatial Reference to Data Frame (Current). Be sure to browse to where you want to save the new DEM that has the Vertical Perspective projection. TIFF file format is fine.

[image: ]

5. Delete your original DEM from the ArcMap, and work with the projected one from this point forward.
6. OK! Here are the elements that went into the swell-looking graphic on the previous page:

a. A bathy-topo hillshade with contrasty stretch type
b. A partially transparent blue ocean layer
c. An above sea-level colorized DEM
d. A below sea-level colorized DEM

7. Split your projected etopo DEM into an above sea-level raster and a below sea-level raster using the Split Raster at Value tool.
8. So! You already know pretty much everything you need to know to create these layers. Use the hints below, plus the instructions in Exercise 6d, to help you. 
a. Use the unsplit DEM to make your hillshade. Hint: if your hillshade has a “molten metal” look, you weren’t working with the projected DEM. 
b. Hint: use the stretch types under Symbology to get a nice contrasty hillshade. You can always change this later.
9. Then, symbolize and colorize.
10. Create a layout that shows the part of the globe that you’re interested in. You can add a black background for space, although this will shown up only on the screen and not in print (see explanation under B-3 below).



B. Small inset globe key map
In this set of instructions, you will learn how to create an inset key map like the ones below:

[image: globe comp 3]

There are three sets of instructions below, one for a globe with a regular fill (above left), one for a globe with a gradient fill (above center), and one for a globe with a hillshade (above right). The first two globes are shapefiles; the third one is a raster. Although the third one is the spiffiest, it has to be used carefully in a layout (explanation under 3 below). 

1. For the globe with the plain blue ocean
a. Start a new data frame, and set the coordinate system of the data frame to the PCS Vertical Perspective (world).
b. [image: 5-V-IIB-1e]You should have a continents shapefile from earlier exercises, but, if you don’t, you can search ArcGIS Online for one. If you do the latter, just remember that, once it adds automatically to your ArcMap, you should export the layer, save it as a shapefile on your hard drive, and delete the original continents layer (the one that was stored by default on the C:\ drive) from your ArcMap.
c. Once you’ve added your continents shapefile, you’ll see that there’s no way to color the oceans. Go to ArcGIS online, and search for World Ocean Background. Be sure to find the Layer Package called World Ocean Background – be sure you do NOT download the World Ocean Background by dkensok – it doesn’t work at all. Remember that you can scroll down each page listing and that there is likely to be more than one page of search results. It is a slick blue background layer with a lat/lon grid. If it comes in with an uncolored block, use the Drawing tools to fill it. Choose it, export it to your hard drive, add the exported layer, and delete the original one from your ArcMap.
d. You need to set the view that you want of your globe. You’ll specify the nadir point in the view by choosing the lon and lat of the center point of the view.
a. Get the Properties for the data frame and choose the Coordinate System tab. Double click on the coordinate system name in the main list to bring up the box at right, and change the Longitude of Center to the longitude that you want centered on the globe (remember that west longitude is negative) and the Latitude of Center to the latitude that you want to be centered (remember that south latitude is negative).
b. You can try a bunch of different nadir points until you have what you want.


e. You’ll notice that the redraw speed is slow – every time you want to do anything with this data frame, ArcMap has to project each of the layers on the fly to the projection of the data frame. You can speed up redraw considerably by exporting your layers and, in the process, projecting them to match the projection of the data frame.
a. Export each of the layers, and be sure to choose Use the same coordinate system as the data frame.
b. Add the exported layers to your map, and delete the original ones from your map. 
f. Now all of your layers will be in the CS of the Data Frame, and things will redraw much faster. Be sure to save as you are going along!
g. You can now play around with various colorings and layerings. You’ll see a few possibilities below. You can also modify the nadir point at any time by going to the dataframe and modifying the CS again. But, if you do this, you’ll need to export layers again to speed up the re-draw. Although you can make some of your layers partially transparent, you will find that this introduces layout and printing issues (see section 3 below for a full explanation). It’s best to avoid transparency altogether.


[image: globe comp 1]



2. For the globe with the gradient fill in the oceans
a. Start a new data frame with the Vertical_Perspective coordinate system, and add the continents and oceans layers from step 1 above. Be smart and add the ones that you exported with the Vertical Perspective coordinate system.
b. Set the fill on the oceans layer to No color.
c. Add another copy of the oceans layer. To make the gradient fill in this layer, you will need to dissolve the lat/lon lines, which are polygon boundaries. Run the dissolve tool (and do not check any of the fields to dissolve), which saves a new plain oceans layer.
d. Order the layers so that the oceans layer with the dissolved polygon boundaries is at the bottom. To make the gradient fill:
1. If the Hypsometry color ramp is not there, add it using the Styles Manager as you did for your coastal map.
2. Bring up the Symbol Selection for the dissolved/plain oceans layer by clicking on the symbol.
3. Click Edit Symbol (see pic next page). In the Symbol Property Editor, choose Gradient Fill Symbol, Intervals 100, Percentage 95, Angle 90, Style Circular, and one of the Bathymetry 1.1X Color Ramps.  You can play around with the Intervals, percentage, and angle values to see how changing them influences the look of your globe. 

[image: 5-V-IIB-2e5]



4. Once you have a gradient fill for your dissolved oceans layer, you can experiment with the order of the other layers (grid on top of or underneath the continents) and the color. Here are just a few examples. Remember that transparency looks good on the screen but can introduce printing problems when you do the actual layout.

[image: globe comp 2]


3. For the globe with the hillshade
a. You can use all of the elements that you created for Part II-A to make this globe.
b. [bookmark: _GoBack]Start a new data frame, set the projection to Vertical Perspective, add your two DEMs (split above and below sea level), and try out various center lats and lons. Once you have the viewpoint you like, add the hillshade and the oceans layer.
c. If your nadir point is different from the one that you used in II-A, you will need to export your layers with the new Data Frame CS to speed up re-draw. Even though the CS is still Vertical Perspective, a new nadir point will force a slow re-draw. As in II-A, be sure to choose Spatial Reference > Data Frame (current). 
d. Colorize everything, making layers partially transparent as needed.
e. Add a graticule to give it a real 3D look (remember that you can add a graticule only if you are in Layout view). You can experiment with the spacing, but 30 degree spacing is probably good. Be sure to turn off all labeling and ticks. To get all of them, you will need to do the graticule wizard first, then get the Properties of the graticule and turn off all the things you couldn’t turn off when you set up the graticule.
f. OK – this looks extra spiffy! But there is one problem that you need to be willing to work around. Although the background around the globe may look transparent on the screen in layout view, the background of the data frame will not be transparent in the exported or printed version. The data frame will print as a square or rectangle the size of the inset data frame. Even if you set the Background to <None> under Data Frame Properties > Frame, the data frame background will still print as white. Here’s the issue:
a. In the screen shot below, there is a black filled rectangle in the layout view underneath everything, and all the data frames have Background <None>. On the screen, things look swell. All of the data frames show the little globes as cookies dropped onto whatever is underneath them.
How it looks on the screen
[image: 5-V-III-A-5]



















Unfortunately, things go to  hell in a hand basket when you export a jpeg or pdf for printing. Here’s what the very same ArcMap looks like printed:

How it looks saved as a jpeg or pdf
[image: 5-V-III-A-9]





















h. So, how do you deal with this?
a. You’re fine if the background color is white, and if no part of the corners of any of the data frames overlaps with any colored portion of the layout. You’re also OK if you want to have the inset map in a separate window with a frame around it.
b. You’re also OK if you go to Data Frame Properties > Frame and choose the same color for the background of the data frame as the color behind the data frame. Make sure that you select Border <None> or that you make the border the same color as the data frame. Just remember that the data frame is actually square and that you have to place the data frame carefully so that it doesn’t take a “bite” out of something below.
c. Alternatively, you can do the final layout in PhotoShop, where you can make the area around the globe transparent, save the graphic as a .png file to preserve transparency, and drop it into your layout wherever you want it. That’s what you’d have to do to get the effect in a print version of the graphic shown on page 1. On the screen, the layout would look fine, though, and the graphic on page 1 of this exercise was done as a screen capture for a PowerPoint show (and the authors acknowledge the problem if you wanted to print it).
d. Alternatively, don’t use raster images, layers with transparency, or drop shadows in overlapping data frames.
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