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ABSTRACT

Logistics planning in military crises and natural disasters involves
dispatching commodities (e.g., medical materials and personnel, specialized
rescue equipment and rescue teams, food, etc.) to distribution centers in
affected areas as soon as possible so that relief operations are accelerated.
In this study, a planning model that is to be integrated into a military conflict
and natural disaster Logistics Decision Support System is developed. The
model addresses a hybrid problem consisting of the multi-commodity
distribution problem and the vehicle scheduling problem. The vehicle
scheduling sub-problem described in this context is different from its
standard definition in the literature in the following respects: The amount of
supply is provided in limited quantities over the planning horizon.
Additionally, supply/demand quantities vary over time. Vehicles do not have
to return to depots and as a result, there are no closed loop “tours”.
Consequently, vehicles wait at their last stop until they receive the next order
from the logistics coordination center. Hence, dispatch orders for vehicles
consist of sets of “broken” routes that are generated in response to time-
dependent supply/demand. This multi-period model generates vehicle
schedules on a time basis and facilitates logistics planning in a dynamic
environment where dispatch orders have to be updated when new
information arrives. The model had been coded in GAMS and carried out by
GAMS-XA Solver.
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OZET

Lojistik planlama askeri kriz ve dogal afetlerde gerekli faaliyetlerin yerine
getirilebilmesi ve hizlandirilabilmesi igin tibbi malzemelerin ve tibbi
personelin, 6zel kurtarma ekiplerinin ve malzemelerinin veya tiim askeri birlik
ve malzemeleriyle diger ihtiya¢c malzemeleri v.b nin ihtiyag¢ yerlerine miimkiin
oldugunca koordineli ve siiratli ulastirilmasi hususlarini kapsar. Bu
calismada, askeri ¢catisma ve dogal afet Lojistik Karar Destek Sistemi’ ne
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entegre bir planlama modeli gelistirilmigtir. Model zaman bazinda karisik
yiikleme ve dagitim zamanlama planlar iireten ara¢ zamanlama
problemleriyle iligkili hibrid bir modeldir. Ancak, bu c¢alismada lizerinde
durulan ara¢ zamanlama problemleri  aracglarin tekrar geldikleri c¢ikis
noktalarina dénme zorunluluklari olmamasi yani kapali déngii bir turun
olmamasi ve buna ilave olarak ikmal maddelerinin miktarinin kit olusu gibi
nedenlerle literatiirde anlatilan standart tanimlamalardan farklhidir. Bagka bir
ifade ile herbir arag i¢cin 6nceden tanimlanan bir rota yoktur ve araclar lojistik
koordinasyon merkezinden yeni bir emir gelene kadar en son geldikleri yerde
(hizmetini tamamlayip serbest olarak kaldiklari yer) bekleyebilirler. Kisaca,
araclar icin gonderme emirleri zaman esasina bagli ikmal/ihtiyaglara cevap
veren kesikli rotalar kiimesine sahiptir. Burada 6nerilen ¢ok zamanli model
Zaman esasina gore planlama iiretir ve dinamik bir ortamda yeni ulasan herbir
bilgi (ihtiya¢ ya da ikmal) giincellenerek lojistik planlamayir hem kolaylastirir
hem de etkin kilar. Model GAMS optimizasyon programlama dilinde
kodlanmig ve GAMS-XA ¢é6ziimleyicisi ile ¢éziilmiigtiir.

Anahtar Kelimeler: Acil durum planlamasi, dogrusal ve tam sayili ¢oklu mal
sebeke akigi, arag zamanlama, Lagranj gevsetimi.



