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Introduction 

● Why the Chesapeake Bay 
Region?

○ America’s largest estuary
○ Contains Washington, DC, and 

Baltimore, two major (and 
growing) metropolitan areas

○ It’s tied closely to Maryland’s 
identity 

○ As part of the anthropogenic 
impact, we have a responsibility 
to be aware of the changes 
occuring in this ecosystem.

https://www.chesapeakebay.net/discover/watershed

https://www.chesapeakebay.net/discover/watershed


Our Questions

● How has land cover in the Chesapeake Bay area 
changed over the last 30 years?

● How has the Chesapeake Bay’s health changed 
over the last 30 years? 

● Is the Chesapeake Bay region’s land cover 
correlated with the Bay’s health? 



Data Used 

● Landsat imagery (30 m spatial resolution, 16-day temporal 
resolution) of Chesapeake Bay region (WRS Path 15 Row 33)
○ 1985 - Landsat 4-5 (7 spectral bands)
○ 2000 - Landsat 7 (7 bands + 1 panchromatic band)
○ 2015 - Landsat 8 (10 bands + 1 panchromatic band)



Data Used 

09 - 15 - 1985 10 - 02 - 2000 08 - 17 - 2015



Data Processing Steps / Methods
● Land cover maps 

○ Maximum Likelihood Classification 
with 7 classes

■ Forests
■ Other Vegetation
■ Built Areas
■ Water
■ Wetlands
■ Clouds
■ Cloud Shadows

● Confusion Matrix to determine 
accuracy of land cover maps

● Calculate percentages of each 
land cover class for each year 
and compare to see change over 
time.



Land Cover Maps

09 - 15 - 1985 10 - 02 - 2000 08 - 17 - 2015



Confusion Matrices - 1985 

Commission Error : Omission Error: 

Forest - 33% Water - 33%
Other Vegetation - 17% Other Vegetation - 17%



Confusion Matrices - 2000

Commission Error: Omission Error: 

Other Vegetation - 30% Water - 33%



Confusion Matrices - 2015

Commission Error: Omission Error: 

Forest - 43% Water - 33%
Other Vegetation - 10% Other Vegetation - 31%



Calculating the Percents

201520001985



Percent Change Over Time



Has the Bay reflected these changes?

● Chesapeake Bay Report Card - compares 11 indicators of health combined 
into percent score

1986 - 48% 2000 - 44% 2015 - 53%



Has the Bay reflected these changes?

● Chesapeake Bay 
Report Card scores 
have fluctuated 

● Some trends over 
certain years, but no 
apparent trends overall



Conclusions

● How has land cover in the Chesapeake Bay area 
changed over the last 30 years?

○ Increased urbanization, deforestation and increased agriculture

● How has the Chesapeake Bay’s health changed over the 
last 30 years? 

○ It has fluctuated, most likely influenced by policy, change in land 
cover, and natural reasons

● Is the Chesapeake Bay region’s land cover correlated 
with the Bay’s health?

○ There are many factors that affect the Bay’s health
○ Land cover is definitely one of those factors



In Review...

● Land Cover Maps
○ Cloud Mask

● Confusion Matrix
○ More random points in reference layer that covered all of our classes 

● More Focused Topic
○ Changed topic at last minute because of problems with original proposal
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