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Abstract: Indonesia, like many other countries, frequently faces natural disasters, and its capital,
Jakarta, does not stray from this trend. Despite this, Jakarta's budgetary priorities often prioritize
other areas over disaster relief. Consequently, one significant impact of natural disasters is the
emergence of victims requiring accessible health services. which are often insufficient. This
combination of budget constraints and healthcare service inadequacies intensifies the demand for
accessible medical relief shelters that can be deployed within a certain budget. Integer programming
is used to model a Facility Location Problem that meets these criteria. An optimal solution is found
using this model. However, there are some shortcomings of the current model that can be improved

in future research.
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1. Introduction

Natural disasters happen in every part of the world that
cause damage, disruptions, destruction, loss of human life,
and human suffering”. The number and magnitude of

disasters have been exponentially increasing since 1950sV.

In 2022, there were 387 natural disasters recorded that
affected 185 million people and about 30.7 thousand
people died, and economic damage was estimated around
223.8 billion USD?. According to the International
Disaster Database, Asia is the most affected continent by
disaster, such as floods, earthquakes, and storms®). Jakarta,
Indonesia’s capital and economic center, which is in Asia
region, does not stray far from this fact.

In Jakarta, floods are the most common natural disasters.

During the last five years, the flood that occurred at the
beginning of 2020 was the worst in Jakarta. More than 31
thousand people were impacted by this event and had to
be evacuated to 269 locations®. Out of all these evacuees,
there were about 5,000 people that needed and had gotten
healthcare during the first three days of the floods®. This
indicates that healthcare is essential in facing natural
disasters.

During disasters, healthcare can be divided into two
types: healthcare in hospitals and healthcare that are given
in the field>. The latter is used whenever patients are
unable to access hospitals, and these types of healthcare
are usually in the form of medical relief shelters. This
inability to access these healthcare facilities often happens
in Jakarta, especially during floods situation®. For
instance, the floods damaged the road infrastructure,

which could restrict accessibility to healthcare facilities
for the victims”. Moreover, the lack of medical equipment
and material, such as medicines, beds, and other
equipment, as well as the lack of medical personnel might
worsen the situation®.

Healthcare during disasters in Indonesia are often
inadequate. This can happen because of several things,
including damaged healthcare facilities, inadequate
medical supplies, lack of healthcare personnel, and
insufficient operational budget®. Based on this
information, healthcare in the form of medical relief
shelters need to be placed in accessible locations and they
need to be adequate.

Placing down medical relief shelters is an important
task in disaster relief. However, in terms of budgeting,
Jakarta still has other priorities outside of disaster relief.
From 2018 to 2020, the budget for the handling of floods
had been decreased by a total of 26%>!?. Besides, the
Regional Agency for Disaster Countermeasure (Badan
Penanggulangan Bencana Daerah or BPBD), which is an
organization that deals with disaster management in
Jakarta, only got 0.02% of Jakarta’s total budget”).

From this, there are three main points. The first point is
that natural disasters in Jakarta create the need for
healthcare facilities such as medical relief shelters. The
second point is that healthcare in emergency situations
must be adequate, which can be accomplished by fulfilling
the needs of patients and by making these facilities
accessible. Accessibility can be done by placing medical
relief shelters near the location of patients. The third point
highlights the importance of budgeting in disaster relief
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efforts. Therefore, it is crucial to identify the most suitable
sites for medical relief shelters during emergencies such
as disasters considering the limited budget availability.

This research aims to model how to choose the medical
relief shelter locations from several candidate locations in
order to maximize the reachability to potential patients or
victims when a disaster occurs by considering the budget
availability. This research used the case of Jakarta,
Indonesia as a case example under three budget conditions,
which are normal (100% of the total budget), pessimistic
(50% of the total budget), and optimistic (150% of the
total budget).

This study employs an exact approach, specifically the
integer programming method, to ensure the optimal
solutions are obtained. However, using the exact method
has a limitation as it requires relatively long
computational time to arrive at a solution.

The rest of this paper is structured as follows: Section 2
provides the literature study that is relevant to this
research. Section 3 outlines the methodology employed in
this research. The findings of this study and the analysis
are provided in Section 4. Finally, the conclusion and
suggestion are presented in Section 5.

2. Literature Review

This section will briefly explain the concepts related to
this research topic, including humanitarian logistics and
facility location problem, especially in humanitarian
logistics.

2.1 Humanitarian Logistics

Because of the increase in frequencies and impacts of
disasters, research focuses on humanitarian logistics and
supply chain operations has been recently increasing.
Humanitarian logistics is defined as a process of planning,
implementing, and controlling the flow and storage of
goods, materials, and information, from the point of
source to the point of consumption aiming to alleviate the
suffering of susceptible people in a cost-effective and
efficient manner'?. Thus, humanitarian logistics can be
stated as all types of logistical activities to help suffering
people.

There are three main phases in humanitarian logistics
operation: mitigation and preparation, response, and
reconstruction’"'?. The mitigation and preparation phase
focuses on reducing the disaster occurrence probability
and decreasing the severity of the impacts, preparing and
planning the activities that need to be performed following
the disaster occurrence. For instance, the study of Berawi
etal.!® has given the method to determine and to prioritize
the victims to be rescued during emergencies. This
method was prepared to be used in the occurrence of
natural disaster, so the response time can be quicker,
increase the victims’ survival rate, and reduce the victims’
severity. Another study predicts the potential areas where
disaster might occur, so mitigation actions can be prepared

prior to the occurrence of the disaster and the risks,
damage, and losses might be reduced'?. The response
phase focuses on reducing the impacts of disaster after its
occurrence by conducting immediate response to help the
victims in order to prevent additional losses and suffering.
While the reconstruction phase focuses on post-disaster
activities to recover and restore the affected area to be
back to normal condition. Residential relocation' is an
activity in reconstruction phase.

In humanitarian logistics, there are supply chains that
send supplies to specific people at specific locations
during specific times with specific quantities. These
supply chains have three main lines, flow of material, flow
of information, and flow of money'®. The flow of
materials includes supplies that are sent from donors to
receivers. The flow of information includes demand
forecasts and status reports that ensure proper
communication. The flow of money includes money and
payments.

2.2 Facility Location Problem in Humanitarian
Logistics

In humanitarian relief operations, one of the most
critical decisions is related to facility location!”, including
the location of medical supplies, distribution center,
warehouse, evacuation area, healthcare facilities, etc.
Some previous research (Dekle et al.'®, Hale and
Moberg'?, Kongsomsaksakul et al.?¥, Balcik and
Beamon?", Paul and Batta??, Ablanedo-Rosas et al.??),
Horner and Downs?¥, Mete and Zabinsky?>, Zhu et al.?®,
Jabbarzadeh et al.?”, Bayram et al.?®, Kilci et al.?,
Salman and Yiicel?®, Marcelin et al.?", Stienen et al.??,
and Yassin et al.’) have discussed the facility location
problems in humanitarian logistics operations during
emergency situation.

In the Facility Location Problem (FLP), a set of
facilities is chosen to maximize certain requests (given by
customers) and meet certain restrictions®?. There are four
components in the FLP, namely customers who are at a
particular point or route, the facility to be chosen for its
location, the place where customers and facilities are
located, and measurement standards to indicate the
distance or time between the customer and facility.

Boonmee et al.V show that the facility location problem
is an approach often used to deal with humanitarian
logistical problems in a disaster. There are five types of
FLPs that are usually used for humanitarian logistical
problems, namely minisum, set covering, maximal
covering, minimax, and obnoxious". In the minisum FLP
type, the purpose of the problem is to select the locations
of the facility and minimize the total distance between
facility points and demand points. In the set covering FLP,
the objective is to minimize the cost of all open facilities
with the condition that all points of demand can be
covered. The problem of maximal covering maximizes the
demand point coverage by all facilities. Minimax
problems minimize the maximum distance from the
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demand point to the facility point. Unlike the other
problems, the obnoxious FLP problem aims to maximize
the distance of demand to the point of facility. This
problem can be used to select locations far from factories,
nuclear power plants, and others.

Many researchers used the minisum FLP models to
determine the optimal facility location to support
humanitarian operations, which medical relief shelter is
one of the critical facilities to be determined since it
directly connects to the disaster victims*>. Gu et al.”)
proposed a humanitarian minisum FLP model to decide
the best facility locations for medical relief shelters that
consider the amount of the budget in one of its constraints.
Figure 1 shows the illustration of the model proposed by
Gu et al.”, where there are three locations: Patients,
Medical Relief Shelters, and Medical Deployment
Centers. The points of Medical Relief Shelters serve as
potential options for selecting the locations of relief
shelters in FLP issues. The selection of points from the
candidate location is based on the location of the patient,
so the total cost is less than the total budget.

Medical Medical Patients
Deployment Relief
Center Shelter _r
& [ e - - ey - - - - “
Wl 3

Fig. 1: FLP Model Illustration

3. Methodology

This study uses an integer programming method as an
exact method of optimization, so the solution obtained is
an optimal solution3*3?. Gurobi Optimizer is used because
of'its relatively fast solving time and its ease of access and
use. The optimization results are analyzed based on three
budget scenarios, namely 100% of the total budget, 50%
of the total budget, and 150% of the total budget.

3.1 Data Collection

The data collected and used in this study are data on
medical supply centers, relief shelters, patients, relief
shelter needs, transportation, and costs. All this data is
obtained based on the floods that occurred in Jakarta at the
beginning of 2020.

@ Medical Relief Shelter Candidates
@ Patients Location

A Medical Supply Center Locations { - <

Fig. 2: Visualization of Medical Supply Centers, Medical
Relief Shelters, and Patients’ Locations.

The medical supply center is the location where
medical supplies are stored, which are the hospitals that
partner with Jakarta government. The intended medical
supplies are medicines and medical equipment needed by
patients at the relief shelter.

Relief shelter data is data of candidate location points
for the facility location problem optimization process.
These locations were acquired from sites previously
designated as health posts during the Jakarta flood in early
2020. This data includes the coordinates of each candidate
location, as well as fixed and variable costs if the location
is chosen.

Patients are data about people who need health services
at the relief shelter. Patient data include patient location
and patient severity values. Severity value is an
assessment of how severe the patient's condition is. If the
severity value in a patient exceeds a certain threshold, then
that patient is categorized as an emergency patient. Data
regarding the number and location of patients were
obtained from the proportion of disaster victims at 28
evacuation sites, while the severity values were randomly
assigned.

Medical supplies contain data on the amount, type,
volume, and price of medicines and medical equipment
needed by patients. This data was obtained from the
Jakarta Flood Disaster Contingency Plan.

Transportation data includes the type of transportation,
vehicle capacity, fixed costs, and variable costs related to
the transportation of medical supplies from the medical
supply center to the relief shelter. The type of vehicle used
is truck, as it is the type of transportation used by Jakarta
government in disaster management activities.

Cost data is other cost data that is not related to
transportation, as well as maximum budget limits that can
be used. These data were obtained from the Jakarta Flood
Disaster Contingency Plan and Jakarta’s Government
Budget Plan.

The detailed facility locations, including medical
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supply centers, medical relief shelter candidates, and
patients’ locations are presented in Fig. 2.

3.2 Facility Location Problem Optimization Model
Development

The optimization model was modeled in Python
programming language. The mathematical model of the
Facility Location Problem adopted from the study of Gu
et al.y is as follows:

Parameters

Location

I = Set of individual patients, i € I

Lg = Set of candidate locations for medical
relief shelter, j € Lg

Lg = Set of Medical Supply Center Locations,
lelLs

D;; = Distance from patient i location to
medical relief shelter j

Dy; = Distance between Medical Supply Center

Locations [ and medical relief shelter j

Patient Condition
S; = Severity of patients i
T Severity threshold for emergency patients
E; 1 if patient i is in case of emergency,
0 otherwise

Medical Supplies

K = Set of different types of medical supplies,
keK

A5, = Quantity of medical supply k needed for
emergency patients

A% = Quantity of medical supply k needed for
non-emergency patients

MK, = Maximum quantity of medical supply k at
medical supply center [

Vi = Volume of medical supply k

Costs

cv = Vehicle cost per vehicle

CT = Transportation cost per vehicle per unit
distance

CCF; = Fixed construction cost of medical relief
shelter j

CCV; = Variable construction cost per capacity of
medical relief shelter j

CO; = Operating cost of medical relief shelter j

CP, = Procurement cost of medical supply k

Others

MV Maximum capacity of a vehicle in volume

B Total relief budget

M A large number

Decision Variables

Yj 1 if a medical relief shelter j is
constructed, 0 otherwise, where j € Ly

cy; Capacity of medical relief shelter j

Zyjk Quantity of medical supply k transported

from medical supply [ to medical relief
shelter j, where [ € Lg

Xij 1 if patient i is assigned to medical relief
shelter j, O otherwise

Objective Function
S
Max E E—lxi]- &)
i jDij

Constraints

inj SCy]-,V]-E Ly (2)
i
Aile]El +Azle](1_El) (3)
L i
< Zlek,Vk €K, V]E LR
l
zzljk < MKy, Vk €K, VI € L, (4)

J

5
ZCCV}-cy]-+ZCCij]-+Z CO;cy; )
J J J
+ ZZZ CPyzyji
I j k
1
+WZZZz,jka(CV
l j k

+CT x D;j) < B

cy; < My;, Vj € Ly (6)
X <y,Vj €Ly, Vi€l @)
injSI,ViEI C)
j
y; €{0,1},V) € Lg 9)
x;; €{0,1},Vi € ,Vj € Ly (10)
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Cyj > O,V] € LR (11)
Bk = 0,VI €L ,Vj €Ly, Yk €K (12)

The model has two main objectives, to prioritize
patients with high severity and facilitate patient access to
relief shelters. Therefore, the objective function in Eq. (1)
aims to maximize the patient’s severity while minimizing
their distance to relief shelters. The constraint function in
Eq. (2) aims to guarantee that the number of patients at a
medical relief shelter remains within its capacity.
Constraint function in Eq. (3) ensures that the number of
medical supplies sent to a medical relief shelter is as
needed. Constraint function in Eq. (4) ensures that the
number of medical supplies sent from a medical supply
center does not exceed the stock at that location. The
constraint function in Eq. (5) is a cost constraint function,
where the total of all costs is ensured to be less than the
total budget. Constraint function in Eq. (6) ensures that
medical relief shelter candidates that are not selected will
have a capacity of zero. The constraint function in Eq. (7)
is a function that regulates that patients cannot be placed
in medical relief shelters which were not chosen.
constraint function in Eq. (8) guarantees that each patient
is allocated to only one medical relief shelter. The natures
of decision variables are defined in the constraint

functions in Eq. (9), Eq. (10), Eq. (11), and Eq. (12), where
medical relief construction (y;) and patient allocation (x;;)
decisions are binary, and capacity of medical relief shelter
(cy;) and quantity of medical supply transported (i)
have to be non-negative.

4. Result and Discussion

There are three budget scenarios that are included in the
model: normal condition, pessimistic condition, and
optimistic condition. All three scenarios relate to the
amount of the budget. The normal scenario uses the
assumption that the amount of the budget is the same as
the initial budget. The optimistic scenario was obtained
when there is an additional external budget outside the
initial budget, while the pessimistic condition was
obtained with the assumption that the budget could be
reduced if it had been used at the beginning of the year.

The data used to obtain the optimization solution in
normal condition are in the form of 54 points of relief
shelters, 651 patients spread over 28 points of evacuation,
20 locations of medical supply centers, six types of health
supplies, with an emergency patient threshold of 90, and
a budget limit of Rp.610,642,022. The result of
optimization in the normal scenario is presented in Table
1.

Table 1. Optimization Result in Normal Condition.

. Relief Shelter Candidate Relief Shelter Capacity Medical Supply
Chosen Relief Shelters Locations (Number of Patients) Center Locations
1 3 10 14
2 8 73 7
3 9 109 15
4 10 67 16
5 16 55 13
6 21 11 18
7 28 92 16
8 43 32 6
9 45 12 5
10 46 44 6
11 50 35 10
12 51 34 12
13 54 21 1
Number of Allocated Patients 595 91%
Total Number of Patients 651 100%
Total Cost Rp.609,702,926 99.8%
Total Budget Rp.610,642,022 100%

From these results, the model chose to open 13 medical
relief shelters from 54 location candidates. Since the
model has no function that limits the medical relief
capacity, the allocation of patients to the medical relief
shelters varies. Some of them might treat only a small
number of patients, but the others might treat many
patients. For instance, medical relief shelter 3 only
accommodated 10 patients, while the medical relief

shelter 9 had a capacity for 109 people. Thus, the range of
capacities that must be prepared varies for these shelters.
In the field, this can be done by setting up tents, placing
cot mattresses and chairs, as well as allocating medical
personnel in accordance with the number of patients.

In addition, the solution provided by the model shows
that only 13 of the 20 locations of the medical supply
center are used to deliver medicines and medical
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equipment to the relief shelters. Each relief shelter
receives medical supplies from one central medical supply
point, but there is a medical supply center (location 16)
which is the source for two relief shelter locations. The
connection between the relief shelter and the medical
supply center is easier to see in Fig. 3 where the green line
represents the allocation of the medical supply center to
the health center.

Furthermore, the solution under normal scenario is

using a budget of Rp.610,642,022 with 595 out of 651
patients could be allocated. There are still 9% of patients
who cannot be allocated to a medical relief shelter due to
the total cost needed to allocate all patients is greater than
the total available budget. Patient allocation can be seen
more clearly in Fig. 3, where the dashed blue line
represents the relationship of patient allocation to the
relief shelter.

@® Chosen relief shelter

@ Patient location

A Medical supply center location
= = Patient allocation

== Medical supplies allocation

Fig. 3: Visualization of Results in Normal Condition.

In the pessimistic scenario, all data used is the same as
data used in normal condition except for the amount of the
budget. As explained earlier, the amount of budget used is
50% of the normal budget, which is Rp.305,321,011. The
results of optimization in the pessimistic scenario can be
seen in Table 2.

In pessimistic condition, the number of relief shelters
selected is 10, which is less than the 13 relief shelters
selected under the normal condition. This is in line with
expectations because the budget in pessimistic condition
is smaller than in normal condition. In addition to the
number of points selected, the total capacity that needs to
be prepared is also smaller than the normal condition
scenario.

With the reduction in the capacity of the relief shelter,
the number of allocated patients has also decreased. In this

pessimistic condition, only 292 out of 651 or 45% of
patients can be allocated to 10 relief shelters. It can be seen
from Fig. 4 that there are some patient locations that are
not allocated to any relief shelters. Although there are
many patients who are not allocated, the model can still
choose the locations of optimal relief shelters with the
given conditions.

In the optimistic condition, the number of relief shelters
given by the model is 13 points. This number is the same
as in normal scenario. Although the number of shelters
selected in normal and optimistic conditions are the same,
the capacity in the two conditions is different. In an
optimistic condition, the total capacity that must be
prepared has a total of 651 people. This means that in this
condition, the percentage of allocated patients reaches
100%.

Table 2. Optimization Result in Pessimistic Condition.

. Relief Shel i i i i
Chosen Relief Shelters elief She te_r Candidate Relief Shelter Ca.pac1ty Medical Sup.ply
Locations (Number of Patients) Center Locations
1 8 40 7
2 9 47 15
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Chosen Relief Shelters Relief Shelt(?r Candidate Relief Shelter Ca.pacity Medical Sup.ply
Locations (Number of Patients) Center Locations

3 10 18 16
4 21 11 18
5 28 75 16
6 43 26 6
7 45 9 5
8 46 31 6
9 50 21 10
10 51 14 12

Number of Allocated Patients 292 45%

Total Number of Patients 651 100%

Total Cost Rp.305,247,297 99.98%
Total Budget Rp.305,321,011 100%

® Chosen relief shelter

@ Patient location

A Medical supply center location
= = Patient allocation

- Medical supplies allocation

Fig. 4: Visualization of Results in Pessimistic Condition.

Like the pessimistic condition, in the optimistic
condition, the data used are almost all the same as normal
condition, only the amount of the budget used is 150% of
the normal condition, which is Rp.915,963,033. Table 3
shows the optimization result under the optimistic
scenario. Of the three scenarios used for analysis, the
optimistic condition is the only scenario that has a
relatively large distance between the total cost and the
total budget, with the total cost being used only 72.44% of

the total budget.

In addition to differences in capacity and percentage of
patient allocation, there are also differences in the
allocation of medical supply centers to relief shelters. It
can be seen in Table 3 that medical center 1 will supply all
the chosen relief shelters. This is more easily seen in the
visualization of results in Fig. 5, where there is a central
point of the relief shelter allocated to all selected relief
shelter points.

Table 3. Optimization Result in Optimistic Condition.

. Relief Shelter Relief Shelter Capacity Medical Supply

Chosen Relief Shelters Candidate Locations (Number of Patients) Center Locations
3 10 1,14
8 78 1,7
3 9 123 1,15
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. Relief Shelter Relief Shelter Capacity Medical Supply
Chosen Relief Shelters Candidate Locations (Number of Patients) Center Locations
4 10 72 1,16
5 16 65 1,13
6 21 11 1
7 28 95 1,16
8 43 32 1,6
9 45 14 1,5
10 46 48 1,6
11 50 39 1,10
12 51 41 1,12
13 54 23 1
Number of Allocated Patients 651 100%
Total Number of Patients 651 100%
Total Cost Rp.663,483,147 72.44%
Total Budget Rp.915,963,033 100.00%

® Chosen relief shelter

@ Patient location

A Medical supply center location
= = Patient allocation

== Medical supplies allocation

Fig. 5: Visualization of Results in Optimistic Condition.

The allocation of relief shelters looks odd at first glance
because the optimal solution suggests the medical center
to supply relief shelters that are quite far in distance. This
is due to the optimization model considering the distance
of the vehicle sending medical supplies in the form of
costs, and costs are included in the constraint function, not
in the objective function. If the total cost is still below the
available budget, the solution will be considered valid. In
this optimistic condition, because the budget is still far
above the total cost, this allocation might be performed.
This phenomenon can be further investigated and
developed in further research, for instance by considering
cluster and efficiency analysis®®.

The previous analysis was performed using the

emergency patient threshold of 90. Because the severity
value for all patients was given using a uniform random
distribution with a minimum value of 1 and a maximum
value of 100, the ratio of emergency patients was 10% of
the total patients. In this section, optimization is
performed on the three scenarios with different emergency
patient thresholds.

In this research model, emergency patients need
medical supplies at a higher cost than normal patients.
With these parameters, the total cost will increase along
with the increase in the ratio of emergency patients. If the
budget is smaller than the total cost, then the number of
patients allocated will decrease.
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Fig. 6: Proportion of Allocated Patients based on the Number of Emergency Patients.
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Fig. 7: Total Cost based on the Number of Emergency Patients.

The decrease in the percentage of allocated patients that
occurred due to an increase in emergency patients can be
seen more clearly in Fig. 6 and Fig. 7. In Fig. 6, it appears
that the optimistic scenario is the only scenario that has a
percentage of allocated patients by 100% in each
percentage of emergency patients tested. Figure 7 reveals
that this is due to the optimistic condition still has a
sufficient budget for each possibility of emergency
patients’ proportion.

In the other two scenarios, namely normal and
pessimistic conditions, the total costs always have a value
that is close to the budget (as shown in Fig. 7). Because of
this, it can be seen in Fig. 6 that in both scenarios, as the
percentage of emergency patients increases, the
percentage of allocated patients will decrease.

4. Conclusion

Natural disasters often occur in Indonesia, and Jakarta
is no exception where floods is the most common disaster
occur in Jakarta. In case of an emergency due to such a
natural disaster, the government needs to give an
immediate response to rescue all the victims. One of the
critical decisions that must be promptly determined is
related to the placements of the medical relief shelters.
The number of medical relief shelters should be adequate
and accessible for all patients. However, there is also a
limited available budget in disaster relief situations.
Therefore, this research uses an integer programming
model to determine the optimal solution in selecting
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medical relief shelters in case of a natural disaster with a
limited budget in Jakarta. In this research, we use three
budget scenarios, which are 100% (normal condition),
50% (pessimistic condition), and 150% (optimistic
condition).

Based on this research, the optimization model can be
used to optimally find relief shelter locations within a
certain budget. Moreover, it allows us to see the effect of
the amount of budget on the percentage of allocated
patients in each relief shelter. The higher amount of
available budget, the more patients can be treated, even if
most of them are in severe condition.

This research still has some limitations since it only
focuses on selecting the best medical relief shelter
locations. The optimization model used in this research
does not have capacity constraint for each medical relief
shelter, which causes it to generate solutions that give a
high capacity in certain relief shelters and a low capacity
for other shelters. Hence, for future research, it is
suggested to add capacity constraint to limit the maximum
number of patients that can be treated in each medical
relief shelter. Moreover, the model can also be improved
by considering the total distance in delivering the medical
supplies from medical centers to relief shelters so that the
transportation cost can be reduced. In addition, it is also
recommended to explore the allocation and relocation
problem of patients and healthcare workers from different
relief shelters in a certain time horizon.

This research only considers whether a patient is in
severity condition or not based on the threshold value. It
might be enhanced by prioritizing the victims, so we will
have better understanding who are urgently need to be
treated.
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