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What’s the 7-
County Metro 
Area?

� Counties that contain, and surround the Twin Cities
� Today, comprise approx. 3.5 million people, over half the state’s 

population

� Includes:
� Anoka
� Hennepin (Minneapolis)
� Ramsey (St. Paul)
� Washington
� Dakota
� Scott
� Carver



What’s the 
Question?

� Answer the question of when and where the 7-Country Metro Area 
has expanded between 1975 and 2015.



Why?
� Urban Growth can have many effects on the environment, 

destroying ecosystems, and much more

� To answer the question if the metro area is doing urban 
revitalization (urban renovation, keeping within limits), or 
rampantly expanding and sprawling away from the core.



How?
� Take remotely sensed imagery, and classify it into Urban, and 

Non-Urban areas. You can then see where change has occurred 
through change detection mapping.

� You can also get area data to see change in numbers.



Data Used

� All Landsat Data from USGS’s GloVis

� 1975 – Landsat 1 (July 29th)

� 1985 – Landsat 5 (April 28th)

� 1995 – Landsat 5 (July 13th)

� 2005 – Landsat 5 (June 22nd) 

� 2015 – Landsat 8 (March 14th)

� MN Statewide Country Shapefile from MNDOT GIS Data

� Used to create 7-country metro AOI

https://glovis.usgs.gov/
https://www.dot.state.mn.us/maps/gdma/gis-data.html


Need to Pre-
Process the 
Data

� Start with Stacking Bands into one image
� Under Raster -> Spectral -> Layer Stack

� Stacked bands 4-7  for LS1

� Stacked bands 1-7 for LS5 and LS8
� Saved all as one single .img



Mosaicking

� 1985-2005 didn’t have just one Landsat cover the 7-county area

� Needed 2 Landsat images, and mosaic them together

� Once the both images are stacked, we simply open MosaicPro

� Raster -> Mosaic -> MosaicPro

� Added both images

� Changed Seamline to Weighted (blends together)

� Ran the Process

� Saved both images, mosaiced together, as one .img file





Clipping it 
Down

� Landsat Imagery covers a large area; only need 7-county area
� Imported MNDOT’s statewide county vector shapefile
� Selected the 7 counties desired
� With the counties selected, under the Vector Drawing tab, click 

Paste from Selected Object
� This makes an AOI over the selected vector



Clipping it 
Down 
Continued

� With the 7-county AOI, we can begin the clipping process (called 
Subset)

� Raster -> Subset & Chip -> Subset

� Selected input as the Landsat image, or mosaiced image

� Output as ‘_clipped’

� Click AOI
� Select 7-county AOI
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Haze 
Reduction if 
Needed

� Haze reduction can help remove distortions in imagery due to fog, 
cloudy haze.

� In my case, major areas were misclassified
� Ended up finding new Landsat imagery for the most accuracy 



Here’s Why…
Northwest corner of Anoka county 
misclassified to suburban due to 
thin haze.



Classification 
Scheme Used

� Supervised Classification
� Classified into Water, Urban, Suburban, Cropland/Non-Urban, and 

Forest area
� Values started at 1, ended at 5

� Used 8 training polygons per class, per image



1975 
Classification
Urban + Suburban Acreage = 
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1985 
Classification
Urban + Suburban Acreage = 

322,824 

Water

Urban

Suburban

Cropland/Non-Urban

Forest



1995 
Classification
Urban + Suburban Acreage = 
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2005 
Classification
Urban + Suburban Acreage = 

481,067

Water

Urban

Suburban

Cropland/Non-Urban

Forest



2015 
Classification
Urban + Suburban Acreage = 
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Issues with 
Classification

� Cloud interference

� Misclassification on small scale, causing figure changes
� Boundary of urban area still grows

� Problems with images themselves (brightness, clarity)
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Accuracy 
Assessment

� Accuracy Assessment is a nice benchmark to see how well you 
classified your data

� Raster -> Supervised -> Accuracy Assessment

� Used 50 random points



1975 Accuracy 
Assessment 



1985 Accuracy 
Assessment



1995 Accuracy 
Assessment



2005 Accuracy 
Assessment



2015 Accuracy 
Assessment



Issues with 
Accuracy 
Assessment

� Many of the random points were in the non-urban area

� Very few in urban, suburban areas
� If chosen one wrong, can make accuracy 50% or less



Results

� Final Change Detection Map from 1975-2015

� Answers the question of where change happened

� Trend of Urban Growth in comparison with Population Growth

� Answers the question of when change happened

� Is it speeding up, slowing down?



Change Detection

From 1975-2015

Total Additional Urban 
Acreage = 

400,360
Concentrations on 
fringe, and dispersion as 
you go further out 

Urban

Suburban



Change Detection Table



Observations

� New Suburbs are much more spread out, not cramped
� Could have also caused issues with classifications
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Results

� According to three points of data:
� Urban Growth is steady to slowing
� Could indicate slowing of urban sprawl

� Increase in Urban Revitalization 

� Restrictions of expansion, Urban Growth Boundaries (UGB)
� Needs more data

� Supported by continued increase in population in recent years

� Project opens the door for continued and more detailed research 
into trends of the metro’s growth in relation to area, and population



Improvements

� More accurate and defined classification

� Use of higher resolution imagery for detailed, accurate 
classifications

� Use of Feature Analyst

� Research into UGBs in Minnesota Metro

� Greater understanding of both the area, and image interpretation


