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Presenter Notes
Presentation Notes
Good afternoon, everyone! My name is Orion Cardenas-Ritzert and I am a Master’s student in the Department of Ecosystem Science and Sustainability at Colorado State University. My work focuses on urbanization in Africa and today I will be sharing that with you in this presentation which I have titled an Advanced Spatial Analytical Approach for Automating Urban Delineation and Examining SDG Indicator 11.3.1 in Africa. I would also like to take this opportunity up front to acknowledge my co-authors listed here, as well as our funding source for the project, NASA's LCLUC program



Background

UNDESA 2018

Africa’s urban population is likely to nearly 
triple between 2018 and 2050…
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Broadly, urbanization is a process defined by an increasing concentration of people into discrete, densely populated areas, which can transform the physical structure of the land and alter the environmental, economic, and social processes existing within and on the peripheries of these regions. Urbanization is occurring in an unprecedented manner across developing countries of the world. Sub-Saharan African countries collectively lead the world with the fastest rate of urban population growth and will account for a significant proportion of the world’s total urban population growth over the coming decade. Urbanization offers opportunity for invaluable economic development, but the limited capacity of local and regional governance to invest in urban development and accommodate the demands of rapid urban change has generated numerous challenges for urban Africa. Recent studies indicate the need for consistent monitoring and data collection on urbanizing areas to better guide effective on ground management.



Background

Laituri et al. 2021
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With the increased production of spatially extensive, high-resolution population and land use datasets and investigation of these datasets by spatial analysis techniques, we can consistently and accurately examine urbanization effects across the globe. Sustainable Development Goal (SDG) Indicator 11.3.1, a ratio of the land consumption rate to the population growth rate, can be derived explicitly from spatial products and was defined by the United Nations under the 2030 Agenda for Sustainable Development to monitor land use efficiency and monitor progress towards achieving Sustainable Development Goal 11. Constraints in methodological approaches for obtaining SDG Indicator 11.3.1 and nuances in its interpretation create challenges for implementing the indicator across broad areas and within monitoring efforts. The overarching goal of this research is to contribute to the comprehension of SDG Indicator 11.3.1 and build on methods to improve its role as an indicator of urbanization effects. 



Objectives
1) implement advanced spatial analysis 
techniques to develop an automated 
approach for delineating urban units

2) quantify rates and patterns of 
development relevant to SDG Indicator 
11.3.1 across urban units 

3) examine regional trends in urbanization 
rates and patterns to identify "hotspots" of 
urbanization across Ethiopia, Nigeria and 
South Africa for the 2016 to 2020 period
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We first sought to advance an existing urban delineation method for autonomous identification of urban areas at the agglomeration scale across national extents. This included utilizing open-source datasets and tools to allow for a widespread, consistent monitoring approach that could be applied to any country. Secondly, we examined patterns of urban land development to correlate with SDG Indicator 11.3.1 values. Lastly, we sought to examine regional trends in urbanization rates and patterns to identify "hotspots" of urbanization across Ethiopia, Nigeria and South Africa for the 2016 to 2020 period. For this presentation, we focus on Ethiopia and the most important objective of this work which is the development of an automated urban delineation method.  



Current Approaches

Djikstra et al. 2018

Angel et al. 2016
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Properly delineating an urban area is not as simple as it appears. Currently, two approaches are suggested for delineating urban areas to calculate SDG Indicator 11.3.1 and those are The Degree of Urbanisation method and The Urban Extent Method. Each method has several drawbacks. The degree of urbanisation method uses gridded population datasets, built up datasets and administrative units to delineate boundaries of an urban area. The drawbacks of this method is it relies heavily on population data and administrative boundaries so it is less relevant for examining land cover and land use changes as the boundaries it delineates are based on arbitrary administrative lines and doesn’t recognize the constantly changing urban land. Use of adminstrative areas alone also induces some political bias. It uses set population thresholds to differentiate rural areas and urban areas. A fixed threshold is appropriate for maintaining consistency in international comparisons, but leads to smaller cities and urban areas being removed from analyses. The Urban Extent Method examines the urbanness of built up or developed raster data to classify pixels into different classes of urban. It is better equipped for an assessment of land cover and land use change, but is difficult to implement across multiple agglomerations since it was designed to delineate a focal urban area where the user has some knowledge. Associating fragmented urban clusters becomes difficult because without local knowledge and there is no logical method to determine the relation between a peripheral fragmented cluster to a core cluster. This may lead to these fragemented clusters not being accounted for and dropped from the analyses. Overall, both techniques in their current state are not equipped to delineate urban regions automatically with proper accuracy. This gap is the main focus of our work.



Methods
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Here I demonstrate how we can progress from developed land use raster data and open-source dataset and tools to unique agglomerations under which metrics of urbanization can be calculated using the methods our team has developed. The first step utilizes the base methods from the Urban Extent approach to classify built up or developed pixels into subclasses. These classes are urban, suburban and urbanized open space. These form potential urban clusters which are then examined based on characteristics of their population. We utilize a density and size threshold to differentiate between core clusters that are likely to act as urban hubs or centers and non-core clusters which are smaller cities or towns on the periphery that may be associated and functionally connected to urban hubs and centers. To determine the association between non-core clusters and core clusters, we use isochrone mapping. Isochrone maps use transportation data to determine the area that is accessible given a threshold of time or distance. This allows us to determine what non-core clusters are reasonably within reach of a core urban cluster and assume that they are functionally connected in some manner. Associated clusters then constitute a single urban agglomeration and the same approach is carried out on data for the last year in the analysis period. Overlap between agglomerations in the start year and agglomerations in the final year are examined to ensure calculations can be made. Once that is completed, metrics are calculated.
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The result is 
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Discussion
● Reliance on open source data and tools
● Importance of data resolution
● Supplemental information
● Implications for local management and 

future research

Next Steps
● Examine performance of automated 

approach across other countries
● Correlation between SDG Indicator 

11.3.1 and other metrics
● Analysis of urban units by population 

size classes
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Several questions and discussion points arise from the preliminary results. Firstly, the reliance on open-source data and tools is imperative to an approach such as ours. Urbanization is most prominent in developing regions of the world, and therefore, we believe an emphasis must be placed on accessible, consistently produced and reliable datasets. We utilized open street maps, open route service tools, WorldPop data and other open-source datasets to obtain our outputs. The spatial and temporal resolution of the data used is another important aspect to consider when delineating urban units and calculating urban metrics. We hope to continue to consult with local experts to understand how to best provide As we progress our research, we hope to find if a correlation exists between certain patterns of development and levels of SDG 11.3.1. This will help us further identify hotspots of urbanization and We plan to employ this approach across Nigeria and South Africa and will examine the rigor of this approach when applied to other countries. We recognize the 



Questions
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