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Overview Mathematical Formulation Results
Every year, natural disasters including earthquakes, drought and flood Objective 1 corresponds to the expected total cost and Objective 2 It is suggested that a total of 10 RDCs (1 large and 9 small) should be
cause large-scale destruction. A sophisticated pre-disaster relief plan corresponds to the expected maximum total shortage of AAs. Like built. The expected total cost is about 45.582 million: the pre-disaster
reduces costs and maximizes efficiency in saving lives. This project the model by Bozorgi-Amiri et al. (2013), an absolution deviation cost is about 27.236 million and the expected post-disaster cost is about
aims to modify the multi-objective robust stochastic programming term is included for variability calculation: 18.346 million. In the graphs below, green and blue lines represent the
rno.del by Bozorgi-.Amiri et al. (2013) by first.re-formulating it ir.lto Min. Objective 1 pre- and post-disa.ster flow of comm.oditi?s f.rom suppliers (red triangles)
a linear programming problem, and ’[hEI.l building a C Program with — PRE + Y py(POST,) (expected cost) to RDC.s (bloue .c1rcles). Orange 11ne§ .mdlcate RDC-RDC flows and
SYMPHONY, an open source solver for linear programming problems. ses _ purple lines indicate flows of commodities from RDCs to AAs.
We s.hall aj;)p.ly the mf)f:le.l to a cas? study and lo.ok into p(?s.51b1.11t1es in IS (POSTS S pS/(POSTS/)) +20,. -
multiprocessing, sensitivity analysis and uncertainty quantification. s€S s'eS _ wt . bost 4 o ) .
(cost variance) 2 s S L6 N e ),
Min. Objective 2 ) i
The Model = D Ds (Z max{bkcs}) (expected sum of maximum shortage) Ny i
seS  \ceC kel _
The model is a two-stage stochastlc 1ntege.r linear program, which 0 Y ps [ 3 max{biest — 3 pe 3 max {bkcs’}) + 20, £ NS S
involves pre-disaster and post-disaster decisions, and considers three ses | \ceC FEK h Jses  ceC PEK ' ;
. . . L t
types of parties: suppliers, relief distribution centers (RDCs), and (maximum shortage variance) o .
aftected areas (AAs). In all cases, four flows of commodities are i b
allowed, and for a given case study, different scenarios, sizes of RDCs C Stud SN -
and types of commodities are assumed (Figure 1). Under each scenario, ase study =] 5ot} N .
the demand, supply and cost would vary. The model is implemented to a case - - o] |
study in Iran of 5 suppliers, 15 = . %4 - ' \
Supplier 1 o M AA 1 Supplier 1 {———3 1 >< AA 1 candidate RDCs and 15 AAs, also ... i
E—— ~ % Large \ e Swpplior 2 |y Large e previously done by Bozorgi-Amiri et. g e P e » o
RDC 2 RDC 2 : S > 6
T, ~ s T al (2013). Four scenarios, three types A
Supplier 3 RDC 3 AA 3 Supplier 3 it 3 AA 3 .. . 6. — o) )/
not built not built | of commodities: water, food and (e N
ol > AA 4 omall > AA 4 shelter, and three sizes of RDCs: large, Figure 2: Map of case study By .
medium and small are assumed. In addition, factors including
pre-disaster commodity flow from post-disaster commodity flow from demands at each AA, procuring costs of each COII]IIlOdity,
supplier to RDC supplier to RDC transportation costs, capacity of each size of RDCs and amount Future Work
post-disaster commodity flow from ___ post-disaster commodity flow from £ I; 1abl h Ii id d Al th
RDC to another RDC RDC to AA of supplies available at each supplier are considered. these

We plan to investigate further on parallelization and the implementation
of PSUADE (Problem Solving environment for Uncertainty Analysis
and Design Exploration) on sensitivity analysis and uncertainty

parameters, together with the objective function and constraints,
are passed to the C program to formulate the problem, and then
passed to SYMPHONY to solve for a solution.

Figure 1: General schema of relief distribution chain of the model

This model has two objectives: to reduce costs, and to maximize the quantification. Parallelization speeds up the solving process by allowing
overall satisfaction of AAs by minimizing the sum of shortage. It the program to run multiple scenarios at a time. Sensitivity analysis and
suffices to seek a compromised solution balancing the two objectives. References uncertainty quantification help further determine the best pre-disaster
Suppliers, RDCs and AAs were assumed to be close to each other in relief plan through simulation and reduced uncertainties. In addition,
the model, suggested by Bozorgi-Amiri et al. (2013). Our modifications [ A EerorginsTmiiy, bk S, JEEIEmal, fmel s, bl J, hiltvzpere Al e Bedgm, e shall PP 'y the r.nodelo N larg.e, real-life cases to find out the best
. : . . . A multi-objective robust stochastic programming model for disaster relief logistics under disaster relief plans 111 various regions.

include allowing the independence of locations of suppliers, RDCs and uncertainty.
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