
Abstract 

 
 

Introduction 

Methods 
To perform the analysis ArcMap was used and the data was downloaded into the 

program to analyze. The first thing done was to input the vector layer that contained 

the inventoried state land. Once in ArcMap, the attribute for the layer was then 

opened and analyzed. Since the layer covered all of Michigan and did not separate 

the Lower and Upper Peninsula data needed to be managed, this was done by 

selecting by attribute based on the counties.  

 

Since the inventory layer was all set for analysis, the Lower and Upper Peninsula  

rasters were then imported into the map and extract by mask was done on the 

individual rasters. This allowed for the vector layers and the raster layers to have 

the same total acreage.  The area was not present in the rasters’ attribute table but 

a count field was present showing the amount of cells for each cover type. This 

allowed for a new field to be created in the attribute table and the acreage then 

could be calculated based on the amount of cells. To calculate the acreage total for 

each cover type in the vector datasets, select by attribute was used for each cover 

type and then statistics was used to determine the sum of the acreage.  

 

Since the acreage type for each dataset is now known an analysis could be done to 

determine the miscalculation present in the raster for each cover type. The 

difference was calculated based on acreage difference and a percent difference 

was created.  

 

Since the percent error was now found this allowed for the non-inventoried forest to 

be analyzed. Using the percent error that was found, the cover type of the Upper 

Peninsula and Lower Peninsula could be validated. 

 

For a long time, Michigan has been criticized for the 

amounts and types of wood products produced off State 

Forest Lands, oak being the primary species criticized. A 

land cover analysis was then requested by a planning 

team to be accomplished. Michigan has good inventory 

data of the State Forest lands; but has very little data of 

other ownerships, especially private lands.  A GIS analysis 

was then conducted off of a raster to see if the criticisms 

were justified. A comparison of acreage of each cover type 

from the raster to the vector inventory layer could confirm 

the validity of using the raster dataset.  Since the vector 

and raster datasets differ, error rates between the  two 

analyses could then be worked into the findings of the 

nonstate forest ownerships thus validating the raster. 

Through doing the analysis it allowed to determine if the 

criticism was just. Multiple cover types were analyzed. 

Michigan is home to 4 million acres of state land that can be 

used and managed in numerous ways. One way this land 

can be used is to produce timber. Managing the forest for 

mature trees can create more available trees to be 

harvested for timber. Managing Michigan’s forests for timber 

production brings in revenue for Michigan’s economy 

making the industry crucial in Michigan.  

 

The problem presented is that not every acre and every 

parcel of state land can be inventoried. Even though every 

parcel of state land isn’t able to be inventoried the DNR has 

a good idea of what type of wood products is on the parcels. 

With this being said, Michigan is constantly being criticized 

for the types of wood products being produced. Michigan 

has lots of inventory on their own land but not as much 

inventory on other lands not owned by the state. The 

project’s premise is to determine if using an ifmap raster to 

determine acreage of cover types is fair. Then if possible 

demonstrate the amount of oak, aspen, and other 

hardwoods present in Michigan. 

 

A similar study was done in Australia in a forest with 7.2 

million hectares of land and it was found that the imagery 

yielded an accuracy of over 96% (Mellor et al. 2013). The 

study done in Australia compared the accuracy of vector 

data to raster data and that is where the 96% accuracy 

came from. Another similar study was done with classifying 

changing cover types using remote sensitive imagery. In this 

study they took vector data of an area and compared how 

the area changed over time and then did the same with 

raster data. The vector data is for sure correct so they then 

valuated the accuracy the raster data had with measuring 

the land cover change over time. This study also produced a 

96% accuracy (Xiaolu and Bo 2011). 

Conclusion 

Although the error present between the vector and raster data was greater than I expected prior to doing the analysis I do not 

believe it faulted the analysis and the ability of determining the total acreage of certain tree types. The analysis showed that the 

raster doesn’t misidentify every cover types but just certain ones. I expected a low error rate like present with the Northern 

Hardwood and not a higher error rate like present in the Aspen and Oak classes. By calculating the percent error it allowed for 

non-inventoried land to be justified.  

 

Based on the data from the calculated cover type I found that the criticism present was not justified and the Upper Peninsula does 

not have the amount of oak some people thought. Comparing the Upper Peninsula’s land to the Lower Peninsula the amount of 

Oak present in the Upper Peninsula is minute, 1631018 acres of oak in the Lower Peninsula compared to 57054 acres of oak in 

the Upper Peninsula. Also only 15% of the Upper Peninsula's total oak population is on state land. The land owned by the state in 

the Lower Peninsula only has 9% of the total amount of oaks in the state and thus it is not fair to give criticism. 
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Cover Type % of Cover Type In Vector Layer % of Cover Type In Raster Layer Percent error Accuracy

Oak 0.70% 0.43% 39% 61%

Aspen 18.00% 10.00% 44% 56%

Northern Hardwood 14.62% 13.80% 6% 94%

Cover Type % of Cover Type In Vector Layer % of Cover Type In Raster Layer Percent error Accuracy

Oak 12% 11% 7% 93%

Aspen 26% 15% 42% 58%

Northern Hardwood 10% 9% 13% 87%

Lowland Conifer Forest 5% 8% 44% 56%

Water 1% 1% 36% 64%

Lowland Shrub 5% 4% 22% 78%

Vector Layer 

Raster Layer 

Images show the difference of 

Aspen between the vector and 

raster layer in the Upper 

Peninsula of Michigan. 


