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ABSTRACT

This research is development of mathematical model for humanitarian
logistics management using Integer Non-linear Programming (INLP) to determine the
location of shelters and the amount of sufficient resources to help the victims. The
developed model has been  applied to case studies in flood-affected arear,
Kantharawichai District, Maha Sarakham Province, which has a total area of 10 sub-
districts, 183 villages and has a total of 82,334 victims. There are three villages, of
which 570 victims are unable to live in the villages had to be moved to a shelter. In
this research, there are 19 shelter centers and two relief distribution centers, namely
the Maha Sarakham Provincial Disaster Prevention and Mitigation Office and the
Kantharawichai District Office. The proposed INLP- model was processed with the
LINGO 13.0 program. The results showed that two shelters should be opened. The
Kham Thao Phadung Silp School Center is opened for receiving the 164 victims from
Kut Hua Chang Village, and the Ban Makok School Center is opened for receiving the
190 victims from Ban Khong Kut Wien, and 216 victims from Ban Huai Chan. For the
180 flood-affected villages, most of them were allocated relief items from
Kantharawichai District Office which has a distance closer than from the Maha
Sarakham Provincial Disaster Prevention and Mitigation Office. Moreover, both the
transportation of the victims and the distribution of relief items should be

transported by a 4-wheel operating truck. In addition, the solutions of proposed INLP



model also showed that all victims are cover helped, with the minimize total

operating cost of 20.859 million THB. Furthermore, the developed model can be

Non-linear Progra o, Floods Disaster

itarian Logistics, |
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2.3 AUUUNIARAAIENSLUUNISTUSUASNIIUIUAL (Integer Programming: IP)

Y o w

MSIUsSUNSNI WAL (Integer Programming: IP) iulUsunsuderglnmansnsidesnin

YassulTnazdaaduevinudunlitianduau dufe

X, =012,..9ne i

i

JaymlusunsuBedrinudunddy Town deyvinisauds Jyvannsueumneau Jgmnig
Jnasseuuszana Yymnisdaaiauau Wudu wadadldlunismaneudetgninani

'
v 1

Litmedandainduwmaianiuszansamlaoaniy LAazilvnATANa1gLUy LAaLLUUL
wzauiudnvazaslynmis wu 1ai5n159uds (Transportation Method) Aullayinas

e vi3elIENuaiu (Implicit Enumeration) fudgymmsideniasimsasmu Jusu [24]

2.4 fanuuneatinaaasuuunisiusunsulai@adu (Nonlinear Programming: NLP)

nslusunsulaiidadu (Nonlinear Programming: NLP) tJulusunssisnilnaansilon

aa o

o v a a ¥ v sw Y a1 Y] = v
AIRBU ﬂim‘m@nLLU?G\@ﬁuptﬁ]ﬂﬂ"]’]ﬂauwuaﬂiﬂ,uaﬂwmngL@JLUULaumiﬂ ﬂimLﬂﬂﬂmamaﬂmi

1
o

a1 f(x) 7is ﬁq@ aau f(x) Wuilsddusunu aziilassaiig Wi lUvesfauuudel
Minimize f(x)
subject to
9:(x) <0 for each i e{1,...,m}
h,(x)=0for each je{1,..,p}

]

xeX
f, g, and h; being nonlinear

[N

ogutloniian 1 fladdulinfuidunss Ygmussaniinaguszgndldfutammisi
N15NEINTA NIIAIMUANITHEN NITATUANFUAIAIARS NTAIVANAMAIN N1TTOURTIULAE
n15U1395A 11 N1599NLUUASZUINAIS F0n1sMsUyTnazn1sdaasssuUssuna iWudu
msmneunetamluswnsuillidudunss EJ:QEJ’]ﬂﬂ’j’]{]ilJUVﬂmﬂﬂiLLﬂiuﬁLﬁﬂLﬁUﬁNﬂﬂﬂ
lifisanesilalagiamzfiazihuildmeneu uisanesfiudmaumnilagnusuussaudui
sonfunazihlultesalinalumalfia sanedfiuvesusazmadnaziindnnslifimunzas
fuaninarnduaiei ety arwrsanidineuldlneszuuneufiamesfivuade
Y lusunsuildidudunssiiddgydgynmisie Jgninisluswnsudatideass

(Quadratic Programming Problem) tudlgynivesnismanafign (A1aannsonnnan)
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2.5 fuuunieatindansuuunisiusunsuduuauli@daduy (Integer Nonlinear
Programming: INLP)
fnuuneadinAiansuuunisiusunsudiuiuduladi@adu (Integer Nonlinear

Programming: INLP) wuus1a03n138uaam1sndaansfildlunisuilodguififinng

A19unA1R U S0 UTIUIULAN (Integer Variables) wazHenduinguszasdlilaidunss

(Nonlinear Objective Function) lagtsnaiuisaldimatinnisudaslandtgyniann INLP

\Ju Linear Programming (LP) %38/ Mixed-Integer Linear Programming (MILP) Wi a i

aunsaunlatdamlaegnsfiussansnuanniu

Toenaluuds INLP aggniuldluauinieadasiun1siaununIsndn n15319uau
V3NYINT NMITIHNUNUNITRY NITINURUNITAINY LAZIIUIAINTIUNINEITaIRUNITEBNIUY
\A3esdnTniesruLAdnisinusAdanUsdudunudn egrelsiau nisudlatgymi INLP
I3 a o & v vaa ° A T = v v =~ °
Junuienuazdndusesdisnisanandanududou Feenvsesldimalulagnisaul
WUULNANE3dRN (Metaheuristic Algorithms) #3auiien sty Machine Learning tivesaglu

nsunletymniivunalngazdudouunniulaniy
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a v al

f8199U3eTEM UL INLP {unangs 91w 1ou A5 9MNUASHARLUUSALULTR
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NonLinear Programming: INLP)
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3 1595gutnuldqe laiin 1,000 -
4 TsaBguthuilashsinen lain 1,000 -
5 TPUNFUIAD WU 1,000 4 (1,000)
6 | TsauSuuguvungen L3l 1,000 -
7 Tsasg ULz ATRIEIAL U 1,000 1(164)
8 Tavauuduau TaitUa 1,000 -
9 T5 88U TaiiTn 1,000 -
10 DUA.LIEUIU i Un 1,000 -
11 | lsaSputhunznen i Un 1,000 -
12 | lsaSeursauiinea LsiiUn 1,000 -
13 | lssdeuthuenlng laiUn 1,000 -
14 | lsaSsueyuiaiuns ity L3l 1,000 -
15 TsassutuAenin laitTn 1,000 -
16 | lsaSguinuwan 1T 1,000 -
17 | lsaSuuaues laiUn 1,000 -
18 AUNNNANUU laiUa 1,000 -
19 WAUIARIUAYINUBUEN e 500 3 (470)
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A51971 6 agUrALRAY Scenario 3 YesiLUUIABITUNTDRldRudiinda
nasiUaldaugudnnig uuvgiiny
AUINNNS @wuauduszaudod
? Waldeu A1UY (AL) ; y
’ ingaudglugudnniig)
1| lsaSsuvuaiweedad U 1,000 3 (1,000)
2 | InsTSuLeAa Wa 1,000 4 (1,000)
3 | Tsasgutuldde Un 1,000 5(992)
4 | TseSeuduilaiheiven 2 Un 1,000 -
5 | Taumeiang WUn 1,000 -
6 | lsasguyavuNza We 1,000 5 (1,000)
7 | lssSeuuzaivenay Wa 1,000 -
8 | TaUiumduu lain 1,000 -
9 | lsassuunduIu TaitTn 1,000 -
10 | suUsIAUIU TaitTn 1,000 -
11 | lsafeudnuuznen 1Ua 1,000 -
12 | TsaSguAsauiienay L3l 1,000 -
13 | Tsassutnuwnlg laiUn 1,000 -
14 | lsaSguayuianunside L5n 1,000 -
15 | TsaSguthuneni Ua 1,000 8 (1,000)
16 | Tsaseutnuwman Wa 1,000 2 (1,000)
17 | Tsaseuaues Wa 1,000 3 (1,000)
18 | auiunanstnu 1Ua 1,000 -
19 | WAYIAFNUAYINYO UL 1Un 500 -
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