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Problem 

Florida has been under investigation by many geologists because many people fear that parts of 

the state will be underwater in the near future. Miami-dade county will be investigated to 

demonstrate the effects of sea level rise along the coast of Florida because “global warming is 

[not] a hoax invented by the Chinese.”  
 

Goal 

The goal for this to project is to use GIS techniques learned throughout the semester to create 

maps of Miami-dade county that represent the effects of different sea level changes. The maps 

will incorporate DEM raster files to represent an elevation model. Miami, FL will be the focus 

point during this project because it is one of the most populated cities in the state.  
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Data sources 
Geographic coordinate system: NAD 1983 HARN 

Florida Geographic Data Library- http://www.fgdl.org 

1. Florida county boundaries – shp. file 
2. Florida urban areas- shp. file 
3. Florida shoreline – shp. file 
4. Florida cities – shp. file 

Figure 1 – FGDL Database used to download the shp. files above 

http://www.fgdl.org/
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Figure 2- USGS database where DEM file was downloaded from 

 

USGS 3D Elevation Program - http://nationalmap.gov/3DEP/index.html 

1. 1/3 arc second DEMs 
 

http://nationalmap.gov/3DEP/index.html
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The first step that I did was import the county file to ArcMap. This file was downloaded from the FGDL 
database. The county file had a geographic coordinate system of 1983 HARN.  

 

Figure 3- State of Florida with county boundaries 

The next step was just to turn on the labels for all the counties. I could not take a screenshot of it but in 
order to do this, I right clicked the file in the TOC and checked label features. To check that the counties 
are labeled, I opened the properties-labels tab and made sure the label field was “Name”. It had to be 
this field because based on the attribute table shown below, this field name includes all the counties.  

 

Figure 4- Attribute table of the county boundaries shp file 

ir4598
Text Box
Methods
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Figure 5- Properties > Labels for the county boundaries shp file 

 

The figure below shows the result of adding labels for all the counties for the state of Florida.  

 

Figure 6- County labels for the state of Florida 
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Next, I imported the urban areas (2010) shp. file to show what areas in Florida are the most populated. I 
highlighted the urban area on the coast of Florida because this is where Miami and part of Miami-dade 
is included. I turned on the labels for this file using similar instructions as mentioned above. 

 

Figure 7- Florida urban areas with Miami highlighted 
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The next step was to just import the shoreline shp. file. The reason I used this file is because this can 
help demonstrate the effect of when I create the maps using the sea level changes. 

 

 

Figure 8- Florida shoreline incorporated with the urbanized areas 
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With the labels turned off for the urban areas, I then imported the cities shp. file. I found Miami in the 
attribute table and exported the data so it can just be one point on the map.  

 

 

Figure 9-The state of florida with the shoreline, urban areas, and the new cities shp file. 

 

Figure 10- The city of Miami highlighted in the cities attribute file 
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The outcome of exporting Miami from the cities shp file can be seen below. I symbolized the point with 
a red triangle.  

 

Figure 11- The city of Miami relative to the state of Florida 
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Using the two elevation rasters that I downloaded online, I imported them into the same file. I turned 
off the urban areas and kept the labels for the counties on. The two quadrangles of the DEMs are 
basically stitched right next to each other but as I mentioned before, my focus is in Miam-dade county 
and Miami, FL.  

 

 

Figure 12- The two DEM rasters downloaded online relative to the state of Florida 
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With a hollow color for the county boundaries, the labels and outlines can still be seen on the DEM. The 
reason to why I only used the bottom DEM is because of my focus area. The zoomed in area can be seen 
below.  

 

Figure 13- DEM that includes Miami-dade and the city of Miami 
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After zooming in my focus area, I decided to create a hillshade to show topography in the map. The 
steps I did to create it can be see below and the result is to left of it. It can also be seen that the 
shoreline can be correlated with the hill shade.  

 

 

Figure 14- The creation and the result of the hillshade 
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After creating the hillshade, I symbolized my “Miami-dade” DEM with an inverted Elevation #2 color 
scheme. The purple color represent low sea level and greenish-blue is correlated with high elevations. I 
also made sue that my hillshade is below the DEM file in the TOC as I added a 40% transparency.  

 

 

Figure 15- The Elevation #2 color scheme for the DEM file 
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To better represent the color scheme, I adjusted the n value to 1.5. The result can be seen below. 

 

Figure 16- Properties > Symbology adjust to n=1.5 

 

Figure 17 – The result of adjusting the n-value. 
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To show the areas below sea level (water), I used the following conditional statement with raster 
calculator tool (Arc Toolbox > Spatial Analyst >Map algebra > Raster Calculator): 

Con(“Miami-dade” <= 0,1). 

 

Figure 18- The conditional statement that is representative of areas below sea level 
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As you can see in the figure below, some areas in the southwest side of Florida are below sea level when 
in reality land might actually be present. However, this can be due to topography of the area when the 
data was gathered, for example tides can affect this. 

 

Figure 19- The result of the conditional statement with all other shp files. 
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I thought I was wrong in my part so I decided to find the DEM raster to the west of the one I am 
investigating and created a new mosaic. The result is shown below and it can be said that there is no 
difference. It is safe to say that the “error” is not on my end. However, this is something that can 
definitely be investigated in the future. 

 

Figure 20- A screenshot of the mosaic that pieced two DEM rasters. Blue color is below sea level 
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To make things look prettier, I decided to clip all the features in the DEM file. The downloaded file came 
with a shp file which help clip the shoreline, urban areas, and counties. The shp file can be seen below. 

 

Figure 21- The DEM shp file that is used to clip the features 
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Using the clip tool to clip the three features inside the DEM shp file, the figure below shows the end 
result. 

 

Figure 22- The clipped map inside the DEM raster 

 

 

 

 

 

 

 



Ruiz 20 
 

 

 

 

 

 

In order to display sea level rise, the raster calculator was used. For example, the equation for a 1 m sea 
level rise can be seen below. This just means that another raster will be made and all the areas that are 
1m or less in elevation will be wiped out. .                                                                                                                                                                                                                                                                                                                                                                                                                              

 

 

 Figure 23- The equation in “raster calculator” for a 1m sea level rise 
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The figure below shows how Miami-dade would look after a 1m sea level rise. The same process was 
done for the rest of the sea level changes. 

Figure 24- Screenshot of the result of a 1m sea level rise 

The following images represent the final maps of the various seal level rises.
The shoreline in the final maps represents to what we see today.
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Limitations 
When I imported the DEM file that included Miami-dade county and the city of Miami from the 
National Map website into ArcMap, I noticed that it did not show a smooth surface. You can see what I 
mean below. 

 
You can see that there are individual tiles within the raster. I found this to be very weird so I decided to 
try fixing this. I downloaded another DEM file to the west of the one above. The image below shows 
both rasters.

 

 



 
The West DEM shows a better surface so I then decided to make a mosaic out of these two rasters 
using the mosaic to new raster tool. The result can be seen below. 

 
As you can see that the problem was not fixed. You can still see individual tiles on the East DEM. I then 
tried creating a hillshade with this mosaic in hopes of fixing the problem. 

 
The hillshade above looks a little better but if you take a close look at it, you can still see the outlines of 
the tiles. At this point I concluded that error came from the file itself. The experts that gather this data 
did not create a consistent DEM across the lateral extents. You can see that the tiles outlined in the 
image below shows a significant color difference. Using the identify tool, I found boundaries like the 
one below with a difference of 1 m across. This data is definitely not perfect. 

 

 



 
Based on the limitations mentioned above, the equations used to show the sea level rises is not precise 
because areas show dramatic changes of elevation. These areas are along the tile boundaries and 
represent discrepancies in the DEM data. 

Conclusion 
With the use of the different tools in ArcMap, I was able to draw conclusions from the raw data 
downloaded online from their specific sources. I was able to show the present day sea level of Miami-
dade county with one meter increments of sea level rises all the way up to 5 meters total.  

Based on the six hazard maps that I created using one DEM and several shp files, I concluded that the 
Southern tip of Florida is deeply in trouble with rising sea level. The mean rise in sea level is between 
0-3 mm/yr. (Source: https://tidesandcurrents.noaa.gov/sltrends/sltrends.html) which means there is a 
lot of time to investigate this phenomenon more. However, with almost 2 meters of sea level rise the 
entire county of Miami-dade will be wiped out. What I found extraordinary was that the urban areas 
around Miami took longer to “drown” even though it basically lies on the coast. Another thing that I 
found interesting was that the islands off the southeast coast of Florida was still afloat after 1 meter of 
sea level rise even though part of Miami-dade was wiped out. Overall the sea level rise of at least 1 m 
on Miami-dade county is definitely not something we would like to experience. People living in the 
affected areas would have to relocate and the amount of people that actually get affected by the sea 
level rises can be something to investigate in the future. My data might not be perfect because of the 
DEM raster but it almost correlates perfectly with projections of the same area that I found online 
(Source- Data basin: https://databasin.org/datasets/dd54d301894f4322a7a30832572c4a7e).

 

https://tidesandcurrents.noaa.gov/sltrends/sltrends.html



