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As urban encroachment on riparian  forests 
grows with increasing urban populations, it is 
crucial to understand and manage riparian 
forests effectively in order to retain their 
functions and ecosystem services. There is 
existing literature on urbanization impacts on 
forests, but urbanization is often vaguely 
defined and rarely incorporates data involving 
human dimensions (Moll, 2019). This study 
attempts to relate data regarding forest structure 
and diversity to characteristics of the 
surrounding neighborhoods. 

The primary objective of this study was to 
utilize census data to characterize 
neighborhoods surrounding each urban forest 
site and identify any significant relationships 
between external variables and forest structure 
and diversity. It was hypothesized that if there 
are differences in forest structure and diversity 
between sites, there would be corresponding 
differences in the characteristics of the 
neighborhoods that surround them.

The sites selected for this study are riparian 
forests in Columbus, Ohio with varying degrees 
of urbanization in their surrounding landscapes. 
• Neighborhood information determined using 

U.S. Census data with 1 km buffer around 
each site (Figure 1)

• Urban index determined by Rodewald & 
Shustack (2008) using a Principal-Component 
Analysis 

Model 
Number  

Variables Included 

1 Age 
2 Total Population 
3 Urban Index 
4 Year Built  
5 Total Population + Age 
6 Urban Index + Age 
7 Year Built + Age 
8 Total Population + Urban Index  
9 Age + Urban Index + Total Population 
10 House Value + Urban Index + Year Built 

 

Table 1: Definitions of each model tested and the included 
variables. 

• Model 4 showed significant relationships with 
both basal area (p=0.008, R2=0.737) and
Shannon Diversity index (p=0.0815, R2=0.384) 
and was chosen as the best model due to 
relatively low AICc value. ∆AICc for next best 
model was 5.17.

Figure 2: Linear relationship between average year built of 
the surrounding neighborhoods and basal area of each site.

• Model 2 resulted in a significant relationship with 
basal area (p=0.059, R2=0.450). ∆AICc =5.17, 
suggesting a plausible model.

• Models 7 (p=0.020, R2=0.788) and 10 (p=0.025, 
R2=0.88) revealed highly significant 
relationships, but with high AICc values (∆AICc
= 19.18, AICc=55.12) that suggest some 
information loss in these models.

From the results, we can confidently say that 
within our sites, forests within older neighborhoods 
had higher basal areas compared to neighborhoods 
that were more recently built. Other models found to 
have significance may have been informative as 
well, but because of the information-theoretic 
framework used to assess each model, model 4 
was determined to be the best fit model for this 
dataset. Other variables should be explored further 
in studies where there is more vegetation data and 
a greater number of sites available. 

Quantifying the influence of external variables 
on forest health with better precision will become 
important for forest management decisions in the 
years to come, particularly in the face of increasing 
urbanization. Incorporating characteristics of 
surrounding neighborhoods into urbanization 
metrics is a simple step using widely available data 
that can make future analyses more informative and 
better capture variation in structure and diversity.
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Figure 1: Map showing the buffer zone around Tuttle Park, 
including census tracts used to calculate a weighted average 
of census data. This method was replicated across all sites

• 2 response variables: Shannon Diversity Index 
and basal area (from historical vegetation 
surveys)

• Linear models were constructed (Table 1)and 
AICc was calculated to assess each model’s 
relevance


