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The Problem: Equity Fails Under Pressure Four Headline Results
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» Existing disaster logistics models treat equity as a soft penalty, not a

hard guarantee. Performance vs. Baselines
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~44 000 variables - =6,700 constraints - solves in seconds
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Case Study: Shelby County, Tennessee
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Geographic zones 201 (census-tract level) 06-

_ _ Proximity dispatch creates a left tail of near-zero-service zones. The equity-aware
Hospitals 8 post-earthquake operational
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model compresses the distribution upward while preserving aggregate throughput.
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otal casualties 3,618 (4 triage categories)
Planning horizon 6 periods X 120 min Key Insight: Equity and Efficacy Are Compatible Do Perectequalty

Robustness check 20 independent MC replicates . . . 00| “= FCFS (Gini=0.509
P P » The e-floor redirects ambulances toward peripheral zones that contain - - — —

high-acuity casualties proximity dispatch ignores. cumulative share of demane

Broader Applicability » Enforcing equity simultaneously raises survival-weighted Lorenz curves show how equity-aware optimization raises the lower tail of

outcomes: the constraint and the objective reinforce each other. service coverage. [he key operational gain is worst-zone protection: the
model eliminates near-zero-service zones while preserving aggregate
throughput.

» Hazard-agnostic: directly transferable to hurricanes, floods, and
mass-casualty events using local casualty and road-network inputs. » The conventional assumption that equity costs efficiency is not
supported in this setting.

» EOC-ready: county-scale instances solve in seconds, enabling

real-time scenario analysis inside an Emergency Operations Center.
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Equity can be engineered, not just aspired to.

One parameter (¢) in a linear program eliminates near-zero-service

equity-efficiency trade-off; planners choose the level that fits their . . .
zones, guarantees every community a minimum, and improves

resource context.
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