S3 Appendix - Adjoint Equations

We present two sets of adjoint equations. One for the central city settlement, and one for the outer town

settlements.

Central City Settlement Adjoint Equations

We begin by initially defining a function, F, of state and adjoint variables that appears throughout the

adjoint equations for further notational ease.
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We now state the actual adjoint equations for the city settlement.
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Outer Town Settlement Adjoint Equations

We now present the adjoint equations for the town settlements, %} for all j and for all 7« > 2. We start
like before by initially defining a function, G;, of state and adjoint variables that appear throughout
the adjoint equations for further notational ease. This function varies in one small way throughout the
equations. We define a new constant, ;. m; = mg for j = 1. m; = my for j = 2. m; = mp for j = 3.

m; = my, for j = 4. j will be specified by a subscript on the function itself, G;
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We now present the adjoint equations for the outer town settlements.
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