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Summary 

Land cover identification can be difficult without having a familiar project area.  I have chosen a local 

state park for my project so that I can get first-hand experience identifying the vegetation and various 

land cover types.  I first performed various unsupervised land cover classifications with different 

numbers of classifications, and then conducted a more directed supervised land cover classification.  I 

compare the two methods as well as use insight from the unsupervised classification on the supervised 

classification to assess the strengths and weaknesses of each type of classification method. 

Data Acquisition and Setbacks 

I had a few ideas that did not manifest due to 

lack of good detailed orthoimagery available.  

Satellite images are not detailed enough at 30 

meters per pixel and I wanted to find 

something local that I could visit to gain first-

hand experience in my classification process.   

I vastly underestimated the size of multiple 

images when I attempted to create a massive 3 

gigabyte image of the entire city of Carmichael.  

After 5 hours of processing and a 3 gigabyte 

image file, this idea was scratched.  Then, after 

a weekend trip to a state park with my family 

and a successful image search on the USGS 

Earth Explorer site, I settled on data for the 

Effie Yeaw Nature center and nearby golf 

course.  The area offers a large variety of land 

cover types and thanks to the NAIP imagery, I have the four color bands I need, including near infrared. 

Data Preparation 

The images were downloaded from the USGS Earth Explorer website and opened in ArcMap.  First I 

needed to combine the images and then crop 

my study area.  For my first attempt to 

combine the images, I used the Mosaic to 

New Raster tool.  While this tool was 

successful it had a lot more options and 

unnecessary features for a simple image 

mosaic.   Also, when I was at different zoom 

levels, the image had missing parts and 

blocks.  I re-did the mosaic with the tool 

mentioned in the lab and that method was 

easy and had no issues.   Next, I did a simple 

crop to my study area.  Finally, I changed the 

color bands to show the near infrared color band.   At this point, my data was ready to start 
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classifications. However, I wanted to gain first-hand knowledge of the area first.  In preparation, I took 

notes from the image and its feature.  I wrote down some notable features and some features that I 

found curious.  There was a grey area that looked like possibly rocks.  There was a lot of light tan areas 

that I can only guess is dead grass and weeds.  Most interestingly there was a very brightly colored oval 

in the near infrared color band.  I suspect this is an algae covered pond or a swampy area of some kind.  

I prepared these notes for a visit to Effie Yeaw Nature center to view the land cover first-hand. 

My Trip to Effie Yeaw 

I felt that it was an important part of 

this project to go to and directly 

observe the area I was doing a land 

cover classification for.  More 

experienced land cover experts might 

be able to tell a lot more from aerial 

imagery than I can.  I made note to visit 

and observe the features I was seeing 

in the orthoimagery.  I examined the 

rocky surface near the river.  I 

observed the trees and the large oval I 

had seen reflecting infrared light, and 

dry weeds throughout the park.  I 

gained first-hand experience for the 

land cover I would classify. 

 

Unsupervised Classifications 

I decided to start with an unsupervised 

classification.  The unsupervised classification is a 

lot easier to do, and it would likely give me more 

insight for the supervised classification process.  I 

started with the same number of classifications I 

had in my list.  I started with 12 classes.  While this 

12 class image looked good, and mostly matched 

my initial list, there was some obvious issues.  

There were many land covers classified together as 

one color.  Roofs, streets, rocky areas, and parking 

lots were all classified the same.   
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I decided to more than double my list to 30 classifications. This 

produced much more distinction in the roofs, rocks, roads, and 

parking areas.  There still seems to be some overlap between 

roofs and streets.  This is due to their similar color and lack of 

additional information from the infrared color band. I suspect 

more classes would help this issue.  I tried up to 100 classes 

which does help distinguish different land types much better, 

however the reclassification efforts are much more difficult 

because I then had 100 classes to sort through. 

 

 

 

   

 

It is interesting to note that the plant covered 

pond classified as green grass.  The photos I 

took of the pond indicate that that 

classification isn’t far off as the surface is 

covered with small grass like leaves. 

 

 

 

 

Another interesting find when reviewing the 

data was the lack of infrared values on the 

football field of Cordova High School.  The 

nature light image appears to be as green 

and vibrant as the gold course, but when 

compared to the golf course in the infrared, 

it is obvious that it lacks the green 

vegetation of real grass.  It appears the 

football field is AstroTurf, or potentially 

dead grass painted green.  
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Supervised Classification 

For my supervised classification I ended up with 

12 classifications.  I took around 3 or 4 samples 

of each land cover type.  For some smaller 

features I only took two samples.  Because I am 

choosing the samples, I could choose each of the 

12 samples and this shows in the results.  It’s a 

much more diverse classification image.  Smaller 

features are able to be captured since I am 

picking the samples. 

 

 

 

When reviewing the histograms, the supervised classification for the same land cover types showed 

quite a bit of diversion.  Trees were the worst.  This is due to the many different values in the image due 

to shadows and diversity of the values in tree cover.  The issue was also present in the rocky areas next 

to the river where there were small bushes amongst the rocks. 
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Comparisons and Conclusions 

The difference between unsupervised and 

supervised classifications is immediately 

apparent in the weight of the classes.  Trees, 

for instance, occupy around 50% of the 

classes from the unsupervised classification, 

while trees in the supervised classification 

are generally only one class.  This is because 

my selection in the supervised classification 

involved a diverse set of color band 

information.  The supervised classifications 

give you direct control over what is being classified.  

However, the unsupervised classification has benefits as well.  It is much quicker to run than supervised 

classifications and it is not susceptible to the same human error involved in selecting samples for the 

supervised classification.  The unsupervised classification method can also classify land cover that is too 

small for sample sizes, or classes you did not think to sample.  

The clear conclusions for the two different classifications is not a surprise.  I read about the benefits and 

drawbacks of each and that turned out to be accurate.  However, now instead of it being something I 

read in a book, I know first-hand how the unsupervised classification blindly categorizes land cover, and 

how tedious the supervised method can be.  I think top quality land classifications will commonly 

incorporate both methods.  The hands-on supervised method seems necessary to get what you want, 

but without some unsupervised activity, it would be nearly impossible to efficiently do land cover in a 

timely manner for large projects. 


