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1. Introduction

Humanitarian Logistics Management is 
the process of designing, implementing 
and controlling efficient / efficient product 
f low and storage, as wel l as, relevant 
information, from the point of origin to the 
point of consumption, in order to relieve 
people suffering after a disaster or disorder 
that af fects the operation of a system 
causing extensive human, material, and 
environmental damage). In times of these 
disasters or disorders, the need for accurate 
and timely information is as crucial as is 
a rapid and coherent coordination among 
the international humanitarian community 
(European Commission, 2007). 

Humanitar ian Logist ics Information 
Systems (HLIS) have the potential to 
enable better information sharing between 
organizations which can enhance the overall 
humanitarian operation (King, 2005). 
Effective humanitarian information systems 

that provide timely access to comprehensive, 
relevant and reliable information are critical 
to humanitarian operations (Balcik et al., 
2010).

The purpose of this paper is to model 
the key functionalities of a HLIS for the 
management of logistics processes of a 
humanitarian supply chain. The modeling 
procedure includes the identi f ication 
of  u ser requ i rement s a nd t he ma i n 
modules, and the development of Unified 
Modeling Language (UML) diagrams. The 
information system under review is the main 
deliverable of the research program entitled: 
Integrated Operations Center for Providing 
Humanitarian Assistance (HELP), financed 
by the INTER R EG IPA Cross Border 
Cooperation Program “Greece - FYROM 
2014-2020”. 

HELP’s main objective is the development 
of two (2) container business centers (a 
Command Center - C4I Mobile Container 
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and a MEDICAL Treatment Container) 
to better coordinate and support logistics 
processes in the case of humanitarian aid. 
In other words to provide the right supplies 
to the right place, to the right people, the 
right time and the right amount as well as 
to coordinate and manage the resources 
available, provide a reliable business image 
and support decision-making.

2. HLIS’s Key Parameters 

The examined system will accept a wide 
variety of input data from various sources 
such as, from: human resources, materials’ 
status, monitoring the allocation and use 
of resources, logistics equipment and tools, 
telecommunication tools and platforms, 
tracking and motion detection systems, 
external events, etc., in order to disseminate 
via internet and present in a user-friendly 
format -in two-dimensional and three-
dimensional- maps critical information 
needed to support the decision-making 
process. 

The HLIS will have the ability to archive all 
aspects of a created events / incidents, so it 
becomes a powerful and adaptable tool for 
analyzing any response. Furthermore, what-
if scenarios, statistics and reports will be 
easily generated and shared, that can impact 
future response planning and execution. 
As such, it has tremendous utility across all 
echelons: tactical, operational, and strategic. 

According to “Global Symposium +5”, the 
principles of humanitarian information 
systems are the following:

• A c c e s s i b i l i t y .  H u m a n i t a r i a n 
information and data should be made 
accessible to all humanitarian actors 
by applying easy-to-use formats and by 
translating information into common or 
local languages. Information and data 
for humanitarian purposes should be 
made widely available through a variety 
of online and of f l ine distr ibution 
channels including the media. 

• Inclusiveness. Information management 
and exchange should be based on 
collaboration, partnership and sharing 
with a high degree of participation and 
ownership by multiple stakeholders 
i n c l u d i n g  n a t i o n a l  a n d  l o c a l 
governments, and especially affected 
communities whose information needs 
should equally be taken into account. 

• Inter-operability. All sharable data and 
information should be made available 
in formats that can be easily retrieved, 
shared and used by humanitar ian 
organizations. 

• Accountability. Information providers 
should be responsible to their partners 
and stakeholders for the content they 
publish and disseminate. 

• Verifiability. Information should be 
accurate, consistent and based on sound 
methodologies, validated by external 
sources, and analyzed within the proper 
contextual framework. 

• Relevance. Information should be 
practical, f lexible, responsive, and 
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driven by operational needs in support 
of decision-making throughout all 
phases of a crisis. Data that is not 
relevant should not be collected.

• Impartiality. Information managers 
should consult a variety of sources when 
collecting and analyzing information 
so as to provide varied and balanced 
perspectives for addressing problems 
and recommending solutions. 

• Humanity. Information should never be 
used to distort, to mislead or to cause 
harm to affected or at risk populations 
and should respect the dignity of victims. 

• Timeliness. Humanitarian information 
should be collected, analyzed and 
disseminated efficiently, and must be 
kept current. 

• S u s t a i n a b i l i t y.  H u m a n i t a r i a n 
i n for mat ion a nd data shou ld be 
preserved, cataloged and archived, so 
that it can be retrieved for future use, 
such as for preparedness, analysis, 
lessons learned and evaluation. The 
use of Open Source Software should 
be promoted to further enhance access 
to information by all stakeholders in a 
sustainable way. When possible, post 
emergency data should be transitioned 
to relevant recovery actors and host 
governments. 

• Reliabi l ity. Users must be able to 
evaluate the reliability and credibility 
of data and information by knowing 
its source and method of collection. 
Collection methods should adhere 
to global standards where they exist 
to support and reinforce credibility. 
Reliability is a prerequisite for ensuring 
validity and verifiability. 

• Reciprocity. Information exchange 
should be a beneficial two-way process 
between the affected communities and 
the humanitarian community, including 
affected governments. 

• Confidentiality. The processing of 
any personal data shall not be done 
without the prior explicit description 
of its purpose and will only be done for 
that purpose, and after prior informed 
consent of the individual concerned. 
Sufficient safeguards must be put in 
place to protect personal data against 
loss, unauthorized processing and 
other misuse. If sensitive information 
is publicly disclosed, the sources of such 
information will not be released when 
there is a reasonable risk that doing so 
will affect the security or integrity of 
these sources. 

Moreover, the following table presents the 
functional requirements that the managers 
of the sample identify and assess:.
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Table 1 
Classification and Categorization of Functional Requirement 

Α

Assigning resources to disasters and dealing with emergencies.
Provide operational status to all parties involved.

Tracking and tracing of logistics equipment and tools.
Telecommunication services (local and cloud).

Tracking and motion detection systems (CCTV, detectors, sensors, alarms, etc.).
Telecommunication platforms (fixed, satellite, GSM, radio, internet).

Β

Real-time reporting on the state of road networks.
Event management (display, import, modification, deletion).

Show events on a digital map.
Ability to present information to mobile phones.

Provide all the information needed to support the decision-making process.
Save event-related information in a digital geographic database.

Ability and recording of business “what-if ” scenarios.
Ability to send individual and mass messages.

Compatibility and integration with automated object recognition technologies (barcodes, RFID, etc.).
Creating and managing disaster scenarios.

C

Manage communication and exchange of standardized messages.
Present availability and operational status of available resources.

Creation and management of business scenarios that are linked to the occurrence of natural disaster events 
or general events requiring the activation and support of decisions of the humanitarian logistics system.

Providing real-time information on the state of the materials.
Dynamic resource sharing.

Display scenarios on a digital map by retrieving data from the database.
Providing real-time information on the operational status of logistics equipment and tools.

Presentation of geographic data in two-dimensional and three-dimensional maps.
Monitoring the allocation and use of resources.

The discussion of the proposed system 
includes the identification of the modules, 
the description of the architecture and the 
key roles.

2.1. HLIS Modules

The information system’s functionalities 
reference model consists of eight (8) modules 
as presented below:

HELP
Platform

Operations 
status

Logistics 
processes 

management

Communication 
management

Resources 
management

Information 
management

Gamification

Event 
management

Demographic 
information 

management

Fig. 1. 
Information System’s Functionalities Reference Model
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The modules and the corresponding functionalities are presented in the following table:

Table 2 
Functional Requirements of a HLIS of a Humanitarian Supply Chain

Module Functionalities
Operational status • Create and deliver to all the involved parties the business image in real time and on a 

digital map.
• Visualize (locate and detect) logistics infrastructure locations and provide additional 

operational status information of available resources and materials.
Logistics processes 

management
• Maintaining a supplier database and continually updating it, as well as, continuing 

training suppliers on how to act in a period of crisis to meet the required standards.
• Selection of a route to optimize transport and distribution either direct (direct - direct 

transfer from the distribution center to the affected concentration points or indirect 
transfer via intermediate distribution centers).

• Monitoring (for example, the knowledge of the location of the material in the supply 
chain - where it is located) and tracking (inventory of the previous points - how did it 
arrive?) of the materials.

• Store and manage inventory for the immediate and satisfactory response to a disaster.
Resources 

management
• Inform about the availability and operational status of resources (such as water or food 

for immediate transport to the affected).
• Assign resources to disasters and incidents.
• Monitoring Assignment / Use of Resources.
• Dynamic Resource Sharing.
• Ability to interface with automated (auto) object recognition technologies (barcodes, 

QR codes, RFID).
Communications 

management
• Telecommunication services (local, cloud).
• Telecommunication platforms (fixed, satellite, GSM, radio, internet).
• Integrated monitoring systems (CCTV, detectors, sensors, alarms, etc.).

Information 
management

• Provide all the information needed to support the decision-making process.
• Geographic information system (GIS) capable of displaying 2D & 3D digital maps.
• Geostrategic analysis.
• Managing online communication and information exchange in the form of standardized 

messages.
• Bulk or individual sending of messages.

Event management • Creation of a new event (real-time or delayed), and their management (modification, 
deletion, etc.).

• Link an event to the digital map and:
 º indicating an event on a digital map (Google maps, etc.).
 º storing event-related information in a geographic digital information database.
 º recovery from this base.

• Update real-time event display on Android, IoS, or Windows mobile devices, and 
Internet browsers, and retrieve information from the Geographic Digital Information 
Database.

Manage basic 
demographic 
information

• Example of grouping information include: age grouping, by region, other statistics - 
aggregated demographic data.

Gamification • Creation and management of business scenarios that are linked to the occurrence 
of natural disaster events or general events requiring the activation and support of 
decisions of the humanitarian logistics system.

• Display scenarios on a digital map by retrieving data from the geographic digital 
information database.

• Ability to record and maintain business what-if scenarios.
• Manage scenario reports (predefined - adhoc).
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2.2. Architecture

The above system will be a Command and 
Control (C2) architecture of at least 3 levels 
of multi-level architecture (Web n-tier):
• Client tier / presentation tier / User 

Interaction will refer to the end-user 
interface and the presentation of the 
data. User access to the services available 
will be through a single technology 
platform, which will provide the user 
with identification, personalization and 
authorized access capabilities.

• The application / business logic tier 
application layer, which integrates 
business logic, that is, all business 
rules that govern the operation of each 
application.

• The data tier, which is responsible for 
storing data. It concerns information 
storage and management systems, 
whether it concerns transactional 
data, master data, or aggregate data. 
Application layer subsystems should be 
able to share common data models and 
shared data infrastructure.

2.3. Roles

The final users (actors) of the proposed 
HLIS are:
• System Administrator: This is the role 

reserved for MIS administrator.
• GIS Administrator: This is an individual 

that works with GIS databases and has 
been assigned the duties of uploading 
data layers as appropriate for given 
incidents as well as general use.

• Organization Administrator: This is the 
individual (or group of individuals) that 
manages that organization’s membership 
in MIS, keeps contact information up-
to-date, and supervises orientation and 
training of MIS. Potential organizations 

are the following key target groups of 
users of the proposed MIS:
 º Different levels of Civil Protection; 
 º Representatives of all the local, 

regional, and municipal authorities 
in the eligible areas;

 º Army;
 º Fire Department;
 º Emergency medical centers;
 º Local, regional, national, European, 

but also specialized mass-media, 
which contribute to the promotion 
of the Programme in the eligible 
areas; 

 º Ci v i l  P rotec t ion a nd Cr i s i s 
management policy makers.

• Field team leaders: Individuals or 
group of individuals that gather, insert 
operational information and share 
information with others.

3. UML Diagrams 

The purpose of this paper is to model 
the user requirements for an information 
system for the management of logistics 
processes of a humanitarian supply chain. 
The modeling procedure includes the 
development of UM L Diagrams. The 
Unified Modeling Language is a language 
for specifying, constructing, visualizing, 
a nd doc u ment i ng t he a r t i f ac t s  of  a 
software-intensive system. Analogous to 
the use of architectural blueprints in the 
construction industry, UML provides a 
common language for describing software 
models, and it can be used in conjunction 
with a wide range of software lifecycles and 
development processes (Booch et al., 1999; 
Rosenberg and Scott, 1999; Schneiderand, 
1998). Two types of UML diagrams will 
be developed in this report:
• Use Case Diagrams, and 
• Sequence Diagrams.
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3.1. Use Case Diagrams

First, for each role that have been identified 
in the previous section, a use case diagram is 
developed to illustrate the functionalities of the 

proposed system. Use case diagrams are referred 
to as behavior diagrams used to describe a set 
of actions (use cases) that the proposed HLIS 
should or can perform in collaboration with one 
or more external users of the system (actors).

System Administrator:

System 
Administrator

Users 
management

Roles 
management

Credentials 
management

Extends

Reports 
management

Collaboration tools

Gamefication 
parameters

GIS Administrator:

GIS
Administrator

Geospatial
Database

GIS Layers

Database back up

Organization Administrator:

Organization 
Administrator

Human Resources 
management

Materials 
management

Logistics 
infrastructure 
management

Extends

Logistics 
infrastructure 
management

What-if scenario 
management

Event 
management

Display event 

Retrieve 
information

Extends

Field team leaders:

Field team 
leaders

Collect event 
information

Trigger event

Update resources 
status

Update operational 
status

Fig. 2. 
Use Cases of HLIS
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3.2. UML Sequence Diagrams

Moreover, a sequence diagram that involves 
three of the four roles is provided below to 

describe interactions among them in terms 
of an exchange of messages over time and 
to visualize and validate the event handling 
scenario.

Field team 
leaders

Organization 
administrator

Trigger an event

GIS 
administrator

Display event on the digital map

Assign human resources

Assign logistics resources

Update resources status

Update events geo data

Close an event

Fig. 3. 
HLIS Sequence Diagram

4. Conclusions

As reported in the Pamela Steele Associates 
Ltd (PSA) report entitled “Humanitarian 
supply chain information systems: insights for 
successful implementation”, although each of the 
parties involved in a humanitarian supply chain 
uses innovative IT and telecommunication 
solutions, solutions have not been developed 
will coordinate these members (PSA, 2015). 
One reason for this paradoxical phenomenon 
is the fact that supply chains are still not seen 
as a critical success factor in a humanitarian aid 
program (Blansjaar and van der Merwe, 2011).

In recent years, several technological 
solutions have been developed, such as Helios 
IP funded by the renowned Fritz Institute. 
This system has been adopted by major 
humanitarian organizations such as Save 
the Children International, World Vision 
International and Care USA (Blansjaar and 
van der Merwe, 2011). However, the cost of 
purchasing and maintaining such a solution is 
very high especially for the regions that will 
support the HELP project. An appreciation 
of the project team is the acquisition of a 
more flexible and economical technological 
solution.
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Functional requirements capture the 
intended behavior of the examined HLIS 
system. This behavior for the focused MIS 
for the humanitarian logistics system may 
be expressed as services, tasks or functions 
the system is required to perform. Use cases 
are useful in capturing and communicating 
functional requirements, and as such they 
play a primary role in product definition. 
An architecturally relevant subset of the use 
cases for each of the products to be based on 
the architecture also plays a valuable role 
in architecting. They direct the architects 
to support the required functionality, and 
provide the starting points for sequence 
diagrams that are helpful in component 
interface design and architecture validation.
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