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Introduction

The Metropolitan Planning Organization (MPO) for the Atlanta region is poised to lead a transformative
urban planning initiative to shape the metropolitan landscape through 2031. This planning memo
leverages historical and contemporary data on land use, demographics, and transportation to anticipate the
evolution of urban sprawl and land use conversion over the next decade. We aim to provide a data-driven
foundation for strategic development that aligns with sustainable growth objectives.

Data Collection and Preparation

Our analysis began with an extensive data collection phase, sourcing high-resolution land cover data from
the National Landcover Database (NLCD) and compiling comprehensive datasets on land use, population
dynamics, and development indicators from federal, state, and local databases for the years 2011 and
2021. This data aggregation has enabled us to identify significant trends and patterns in land
development, forming the basis for our predictive modeling efforts.

Exploratory Data Analysis:
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Figure 1 Atlanta MSA Landcover for 2011 & 2021 NLCD

Land Cover Changes: Our initial examination focused on the transition in land cover categories over the
past decade. Notably, areas previously categorized under forest and farmland have undergone
considerable development. The analysis of these transitions, depicted in our development change maps,
reveals a trend towards increasing urbanization in previously rural or undeveloped areas.
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Figure 2 Percent Atlanta MSA Developed

This series of maps presents a compelling visualization of urban development in Atlanta from
2011 to 2021. The first two maps highlight the spread of developed areas (shown in red) in 2011
and 2021, demonstrating significant urban expansion over the decade, particularly in central and
surrounding districts. The third map provides a focused view on changes in development, where
green dots represent areas that transitioned from undeveloped to developed status, illustrating
targeted growth predominantly around existing urban centers.

Population Dynamics: Analysis of census data highlights notable shifts in population density,
particularly in suburban and peri-urban areas. These shifts are strongly correlated with new development
zones, underlining the Atlanta region's expanding nature of urban sprawl.

Atlanta MSA Population: 2011 Atlanta MSA Population: 2021

Population 2011 Population 2021
10000
15000 7500
10000 5000
5000 2500

0 0

Figure 3 Atlanta MSA Population Distribution



By 2021, the population density appears to have increased significantly, particularly in peripheral areas
previously characterized by lower densities, as indicated by the spread of lighter blue shades. This
visualization highlights the outward expansion of the population over the decade, reflecting suburban
growth and the increasing urban sprawl surrounding the core of Atlanta.

Model Development and Validation

A binary logistic regression model was meticulously crafted using data from 2011 to predict land
conversion by 2021. The model integrates several critical predictors:

call:

gim(formula = Tc_change ~ pct_wetlands + pct_forest + pct_farm +
pct_other + lagbevelopment_10 + pop + highway_dist + county,
family = binomial(link = "logit"), data = datTrain)

Coefficients:

Estimate std. Error z value Pri=|z|)
(Intercept) -4.331588131 0.790937847 -5.477 0. 000000043377 wws
pct_wetlands 0.010916469 0.011746928 0.929 0.3527
pct_forest 0.054992010 0.005096142 10.791 < 0.0000000000000002 ***
pct_farm 0.056846569 0.005809532 9.785 < 0.0000000000000002 ™«
pct_other 0.079318482 0.007503025 10.572 < 0.0000000000000002 ***
lagoevelopment_10 -0.000321669 0.000034583 -9.301 < 0.0000000000000002 ***
pop -0.000574695 0.000746869 -0.769 0.4416
highway_dist -0.000027478 0.000005648 -4.863 0.000001144680 ***
countyBartow 0.388610097 0.708947101 0.548 0.5836
countyButts 1.150281687 0.999857707 1.150 0.2500
countycarroll -0.963418783 0.976781342 -0.986 0.3240
countycCherokee 0.378891284 0.701709487 0.540 0.5892
countyclayton 1.347224655 0.852008316 1.581 0.1138
countycobb 0.911024711 0.725742746 1.253 0.2094
countycoweta 0.742455060 0.716297807 1.037 0. 3000
countyDawson 1.048173178 0. 870265116 1.204 0.2284
countybekalb 0.107258153 0.803743036 0.133 0.8938
countybouglas 0.471537205 0.745531239 0.632 0.5271
countyFayette 1.603085001 0.714649233 2.243 0.0249 *
countyForsyth 1.511699330 0.664186169 2.276 0.0228 *
countyFulton 0.985692191 0. 676864000 1.456 0.1453
countyGwinnett 1.644501488 0.672428020 2.446 0.0145 *
countyHaralson -16.180176178 1224.616304588 -0.013 0.9893
countyHeard 10.743059245 1.658824707 6.476 0. 000000000094 i
countyHenry 0.859651875 0.678615558 1.267 0.2052
countyJasper -11.701609991 1118.960538552 -0.010 0.9917
countyLamar -14.420387655 1788.069138993 -0.008 0.9938
countymer fwether -10.090839458 840.046549352 -0.012 0.9904
countyNewton 0.964900233 0.764023766 1.263 0.2066
countyPaulding 0.649304823 0.754767886 0.860 0.3896
countypickens -0.279227087 1.211183956 -0.231 0.8177
countyPike -12.617529681 1532.243318246 -0.008 0.9934
countyrRockdale -0.930099502 0.877463019 -1.060 0.2892
countyspalding -0.158037431 1.200940231 -0.132 0. 8953
countywWalten 0.746089747 0.888751026 0.839 0.4012
Signif. codes: © ‘®**%’ 0.001 ‘*%' 0.01 ‘*’ 0.05 ‘.’ 0.1 ' 1

(pispersion parameter for binomial family taken to be 1)
Figure 4 Regression Results

Land Cover Type: Reflecting the initial state of land use and its susceptibility to development.
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Figure 5 Atlanta MSA Changes in Development 2011-2021



Proximity to Major Highways: Serving as a proxy for accessibility and economic activity.
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Figure 6 Proximity to Highways

Population Density: Indicating residential and commercial growth pressures.
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Figure 7 New development as a function of Population



Spatial Lag of Development: Capturing the influence of nearby developed areas on a given land parcel.
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Figure 8 The Spatial Lag of Development

Model Performance:

Goodness of Fit: The model’s effectiveness is underscored by McFadden R-squared values, which
confirmed its robust predictive capability. These metrics, alongside regression tables, highlight the
statistical significance of our predictors.
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Figure 8 The Spatial Lag of Development

Validation & Generalizability: Despite the optional nature of spatial cross-validation, our preliminary
tests ensure that the model’s predictions are reliable and replicable across different parts of the
metropolitan area.
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Figure 9 Model Cross Validation
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Figure 10 Model ROC Curve
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Figure 11 Model Generalizability Across Counties in Atlanta MSA

Predictive Modeling for 2031

Leveraging the validated model, we extended our predictions to 2031 using the same variables refined
with 2021 data.

Scenario 1 - Allocating New Development:

Population Projections: Based on the growth trends provided by the Metropolitan Planning Organization
(MPO), the Atlanta MSA is forecasted to grow by 1.8 million people by the year 2050. The projected
population for the Atlanta region in 2031 is approximately 6.71 million, reflecting an increase of 620,689
people. Our model forecasts where new development is most likely, supporting a balanced approach that
considers both growth potential and infrastructure capacity (Atlanta Regional Commission, 2024)
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Figure 12 2031 Predictions

Land Allocation: Strategic decisions regarding new development areas have been guided by a
commitment to environmental stewardship and urban density optimization. We advocate for the
protection of ecologically sensitive areas, particularly wetlands, which are crucial for maintaining
biodiversity and ecological balance.

Scenario 2 - Estimating the Effect of New Transportation:

Infrastructure Projections: The introduction of a new highway, as depicted in the "Map of Predictions
for New Road," reflects strategic infrastructural development aimed at enhancing connectivity across the
Atlanta Metropolitan area. This new highway is anticipated to catalyze development changes by
improving access and reducing travel times to central economic zones. The scenario envisions increased
development pressure along this new corridor, which is expected to attract both residential and
commercial growth due to improved transportation links.
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Figure 13 Map of Predictions for New Road

The model uses the proximity to this new highway as a key predictor for urban expansion. The forecasted
outcome suggests significant development changes in the adjacent areas, which were previously less
accessible. By 2031, these regions are projected to see an influx of new developments, including housing,
retail spaces, and business hubs, driven by the enhanced transportation network.

Discussion and Planning Implications

Our analysis delineates specific zones that will likely experience substantial development, presenting a
refined strategy for managed urban growth. We suggest targeted zoning adjustments aimed at fostering
sustainable development and infrastructural improvements to support anticipated population and
economic expansion. These recommendations are crafted to bolster economic development while
reducing environmental impacts, achieving a sustainable balance in urban expansion.

Conclusion

This memorandum equips the Atlanta Metropolitan Planning Organization (MPO) with a detailed
blueprint to address the challenges of urban development over the coming decade. With the aid of
sophisticated predictive analytics, the MPO is positioned to make informed, forward-looking decisions
that will shape the metropolitan landscape sustainably and equitably. Our comprehensive approach
ensures that anticipated urban developments are not only foreseen but strategically orchestrated to
improve the overall quality of life for Atlanta’s residents, blending growth with sustainability.



