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Results

Introduction
• Increasing access to stormwater low impact development (LID) and other green infrastructure in underserved areas is a prominent environmental
justice issue and becoming an important priority in the planning of future locations for urban LIDs.1,2,3
• Race is a major predictor of environmental inequity in the US, as black and other minority groups have historically been intentionally disenfranchised
from neighborhood investment, the infrastructure planning processes, and other arenas of public decision making.4
• This has led to great disparities in the distribution of LIDs and other green infrastructure within cities.
• LIDs can provide a range of other benefits outside the scope of hydrologic and ecologic improvements that are pertinent to public health. LIDs can
contribute to the beautification of urban environments often associated with improved mental health.5,6

• Results include near-optimal area allocations for all LIDs.
• The below 4 maps show near optimal total LID area allocations to each
subbasin for all four objectives- 25 million dollar limit build cost scenario.

Methods
• A genetic algorithm was developed and used to identify near-optimal locations, types, and sizes of stormwater LIDs to minimize peak flow and total
runoff production, while maximizing implementation in more marginalized communities.
• The specially formulated genetic algorithm was linked to the stormwater management model (SWMM) application programming interfaces
(PySWMM7 and SWMMIO8) to discover near optimal locations, types, and sizes of LIDs for the Meadow Creek Watershed.
• Presented LID optimization results are based on a single design storm (SCS type II 24-hr 1 inch) simulated in SWMM.

Coupling a Genetic Algorithm and SWMM

Creating a social equity index for the Meadow Creek
Subbasins
• Geospatial demographic census, landcover, and urban environmental
risk data was integrated into a “social equity index” by which each
Meadow Creek subbasin was weighted (prioritized) in the algorithm for
LID allocation/implementation in SWMM.
• Higher index scores indicate higher levels of marginalization,
environmental risk, and need for green infrastructure.

• PYSWMM and SWMMIO allowed for LID scenarios to be rapidly
generated and coupled to a genetic algorithm .
SWMM Model Workflow

Genetic Algorithm

• Pareto optimal fronts allow for a cost benefit analysis and an
assessment of tradeoffs across a budget range.

• Denominator is a min function for last three social equity factors

Maximizing implementation in marginalized communities and meeting multiple objectives

Conclusions

• Maximize total LID implementation in marginalized communities (written as a minimization
summation for uniformity among objective functions):
•`
Social Context Score =
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where SEIi denotes the social equity index weight for subbasin i.
• Achieve a balance between minimizing peak flow, minimizing total runoff, and maximizing stormwater LID allocation in marginalized communities.
Relative Composite Score =

𝑨+𝑺𝒄𝒆𝒏𝒂𝒓𝒊𝒐 𝑷𝒆𝒂𝒌 𝑭𝒍𝒐𝒘
𝑩+ 𝑺𝒆𝒏𝒂𝒓𝒊𝒐 𝑻𝒐𝒕𝒂𝒍 𝑹𝒖𝒏𝒐𝒇𝒇
𝑪+𝑺𝒄𝒆𝒏𝒂𝒓𝒊𝒐 𝑺𝒐𝒄𝒊𝒂𝒍 𝑪𝒐𝒏𝒕𝒆𝒙𝒕 𝑺𝒄𝒐𝒓𝒆
+
+
𝑨+𝑴𝒊𝒏 𝑺𝒄𝒆𝒏𝒂𝒓𝒊𝒐 𝑷𝒆𝒂𝒌 𝑭𝒍𝒐𝒘
𝑩+𝑴𝒊𝒏 𝑺𝒄𝒆𝒂𝒓𝒏𝒊𝒐 𝑹𝒖𝒏𝒐𝒇𝒇
𝑪+𝑴𝒊𝒏 𝑺𝒄𝒆𝒏𝒂𝒓𝒊𝒐 𝑺𝒐𝒄𝒊𝒂𝒍 𝑪𝒐𝒏𝒕𝒆𝒙𝒕 𝑺𝒄𝒐𝒓𝒆

(2)

• A, B, and C are weights that determine the relative importance of each objective in the relative composite score.
• In this study, weights were chosen such that each term being summed contributes evenly to the relative composite score.
• The genetic algorithm is designed to discover LID locations, types, and sizes that minimize equation 1 and 2 along with peak flow and total runoff.

Optimal LID allocations depends on the objective
A social equity index can be integrated into a equation 1 or a similar
equation to help optimize equitable LID allocations.
A multi objective function such as equation 2 can be used to discover
optimal LID allocations that meet local hydrological and social goals.
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