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1. Overview 

As Samou’ Municipality is implementing a project funded by The European Union represented by the European 

Commission and implemented jointly with AlQuds Open University for Strengthening the resilience of As Samou’ and 

its surrounding communities, namely “Building the Resilience of As Samou’ Communities Through Territorial 

Integration of As Samou' Area Including Area C”. 

As Samou’ Municipality allocated part of the grant it received from EU to build an integrated Geographic Information 

System (GIS) Application. In May 30th 2020, As Samou’ Municipality signed a contract with external consultant: GIS 

Plus for Spatial Information Systems & Consultancies (GIS+) in order to design and develop the GIS application. 

This report is prepared by GIS+, and aims to illustrate the system’s components and the work methodology that was 

implemented during the project. 
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2. About the Consultant 

2.1. Firm Information 

GIS Plus for Spatial Information Systems & Consultancies (GIS Plus) is a Palestinian company specialized in providing 

professional consulting services in the field of Information Systems & Geographic Information Systems (GIS) and its 

related technologies. 

GIS Plus was established in 2014, and based in Ramallah city (14 Emil Tuma Street, AlMasayef, Ramallah, Palestine), 

and registered in the Palestinian Ministry of National Economy (ID: 562533521/ registration certificate is attached in 

Appendix1). 

Since its establishment, GIS Plus was dedicated to afford advanced technical solutions in the field of Information 

Systems for multiple institutions in the Palestinian public and private sectors, including building enterprise web, mobile, 

and desktop applications. 

GIS Plus has proven its proficiency in implementing projects due to its multi-disciplinary professional staff has the 

capacity to accomplish tasks and duties within the strict and tight time frame. 

GIS Plus has extensive experience in GIS field and has successfully implemented a number of GIS projects with a 

distinct staff having massive experience in geospatial industry, planning, surveying and spatial data design and analysis 

to ensure implementing projects on time and in accordance to specifications. GIS Plus is committed to meet client’s 

needs and considers the end-user satisfaction to be one main pile of our missions. 

Through its multi-disciplinary and innovative team, GIS Plus was able to implement many projects in multiple fields 

including but not limited to: 

• Building Integrated Web GIS Portals aimed at providing extraordinary visual experience for end-users to view, 

edit, and analyze spatial data using cutting-edge-technologies. 

• Developing Spatial databases specialized in storing and administering spatial and non-spatial data 

• Publishing spatial data over web using special publishing engines in form of RESTful web services architecture. 

• Integrating enterprise systems with GIS applications 

• Building mobile GIS applications for field works with ability to work in online/offline modes 

• Field data collection 

• Spatial data digitization 

• Aerial Photogrammetry 

• GIS training services 

• Suitability analysis studies by spatial data modelling 

• Spatial Analysis studies 

• Transforming data to spatial data formats using advanced conversion engines 

• Developing custom workflow tools on top of GIS infrastructure 

GIS Plus is an entity with consolidated expertise in the GIS sector, with a team of experts, including professionals with 

over 20 years of development of several projects with focus in implementing GIS solutions in several sectors including 

but not limited to: IT, municipal, water, valuation, financial, utility management, and health sectors. 

GIS Plus has a strong local presence in Palestine and has worked with numerous Palestinian organizations and 

institutions, this experience played a main role in building a better understanding for the Palestinian IT sector in general 

and the GIS domain in particular. 

GIS Plus understand that it could provide technical, administrative and logistics capacity, being able to support all the 

needs identified on the services, included under this assignment, the following points better elaborate GIS-Plus capacity 

to undertake the tasks and duties in this project: 

The following diagram shows GIS Plus Organization chart. 
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3. Technical Approach & Methodology 

The consultant approach was composed of seven main phases that were: 

• Analysis of As Samou’ Municipality current environment 

• Deployment of the required GIS Software 

• Designing the Database and building it 

• Importing data into database 

• Deployment and Customization of Web GIS Application 

• Training and Capacity Building 

• Launching the system to the public 

3.1. Analysis of As Samou’ Municipality Environment 

After signing the contract, the consultant started implementing the analysis phase based on the action plan that was 

approved by municipality (The plan is shown in a later section). So, the consultant sorted out many meetings in the 

period between 30-05-2020 and 13-06-2020 to study the current environment at the municipality, these meetings were 

with both Engineering department and IT department, and the consultant has collected information about the 

municipality needs, requirement, available data, software, and hardware; the following points outlines the characteristics 

of the environment at the municipality: 

• Available Data 

o Spatial Data 

▪ Valuation and Registered Parcels layer 

▪ Valuation and Registered Blocks layer 

▪ Roads centerlines layer 

▪ Buildings layer 

▪ Water Distribution Network Layer 

▪ Electricity Distribution Network layer 

▪ Urban master plan layer (Land Use Classification) 

▪ Orthophoto layer 

o Tabular Data 

▪ Citizens Details (Hosted in another separate system) 

▪ Parcels Owners 

▪ Buildings Owners 

▪ Buildings’ Tenants 

▪ Buildings’ Licensing Details 

▪ Attachments related to municipality’s buildings 

 

• IT Environment 

o Machines 

▪ One Server for Hosting central GIS system (8 Cores, 64 GB RAM, 3 TB) 

▪ Three Desktop Machines for GIS officers at municipality 

o Virtual Environment 

▪ One Hyper-V Virtual Machine has been created on GIS server to host the GIS system with the following 

specs: 

• 8 Logical Processors 

• 32 GB RAM 

• 500 GB HDD 

• IP: 192.168.0.154 

o Firewall 

▪ A Firewall has been recently deployed at the municipality (at the end of the project), and the following 

should be opened and redirected to GIS virtual machine: 

• Port: 443 
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• Port: 8888 

o Backup Solution 

• No backup solution available at the municipality, and the system’s components are backed up frequently 

in a manual way until a backup solution is available that should backup the whole GIS virtual machine 

o External Storage 

• No external storage available at the municipality 

 

• Software on GIS Virtual Machine 

o Non-GIS Software 

▪ Licensed Windows Server 2016  

▪ Antivirus: Not available 

o GIS Software 

▪ QGIS Desktop (Deployed by Consultant) 

▪ PostgreSQL Enterprise Database (Deployed by Consultant) 

▪ PostGIS extension for PostgreSQL (Deployed by Consultant) 

▪ Geoserver (Deployed by Consultant) 

▪ Geogate (Deployed by Consultant) 

• Municipality Systems 

o Financial System (IFMIS): Available and running 

o Customer Care system: Old version is retired, and new system is under development 

3.2. Deployment of the required GIS Software 

3.2.1. Desktop Mapping Application 

QGIS Desktop software has been selected as fundamental desktop mapping application to handle, edit, visualize and 

administrate the entire GIS system. This software application has massive capabilities in handling spatial data in all its 

format (vector and raster) as well as in demonstrating data in form of maps. 

3.2.2. Spatial Database 

PostgreSQL / PostGIS database engine is specialized in dealing with spatial data and is one of the most robust databases 

particularly when it comes to heavy data and processes. Fortunately, this database is fully compatible with other 

databases like SQL Server, Oracle, and MySQL databases, so it can read/write data from any other database that may 

be available at SQL Server. In this regard, PostgreSQL / PostGIS has been selected as a core database engine for spatial 

data. Having the data hosted in PostgreSQL / PostGIS, this will provide the system with: 

1. Multiple and concurrent data editing; 

2. Data archiving where data can be viewed\restored at particular date; 

3. Data tracking where data can be accompanied with information about editors and the time the editing took place. 

3.2.3. Server Mapping Application (Publishing Engine) 

Geoserver has been deployer as publishing engine for As Samou’ municipality. Geoserver is a powerful software that 

can publish multiple data formats such as vectors and rasters and all kinds of GIS data formats available at As Samou’ 

Municipality, and can be tuned to achieve optimal performance over intranet/internet. 
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3.2.4. Web Mapping Application 

As the main goal of the project is to serve municipality’s spatial data by web mapping application. The selection of web 

mapping application must consider least efforts on development but rather configuration. Accordingly GeoGATE 

Enterprise has been used as web mapping application and has been customized to meet the municipalities functional 

requirements. 

The figure below illustrates the proposed software components. 

 

3.3. Designing the Database and building it 

Following to the analysis and deployment phases, the consultant designed the database structure and tables/datasets 

schema in harmony with the data available at the municipality, the following tables summarize the schema of the 

tables in the database: 

 

Table Name: Blocks 

 

 

Field Description 

id Unique id, its value is generated by database in an auto-increment way. 

geom Geometry / location information 

block_number The number of the block 

block_name The name of the block 

Shape_Length The perimeter of the block in meter 

Shape_Area The area of the block in meter square 
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Quarter_Number The number of the quarter 

Quarter_Name The name of the quarter 

registration The registration type of the block (two values: تسوية/ تخمين) 

active The activity status of the block (true: active/ false: inactive) 

 

Table Name: Buildings 

 

Field Description 

id Unique id, its value is generated by database in an auto-increment way. 

geom Geometry / location information 

building_id The id of the building 

floors_number The number of the floors in the building 

apartments_number The number of the apartments in the building 

building_material_id The id of the material used in the building (this id is linked with the building_material table) 

Building_use_id The id of the building use (this id is linked with the building_use table) 

Building_area The area of the building in meter square 

Shape_Area The area of the building in meter square (from drawing) 

Shape_Length The perimeter of the building in meter 

postcode The postcode of the building 

 

Table Name: Buildings_material 

 

 

Field Description 

building_material_id Unique id, its value is generated by database in an auto-increment way. 

material_name The name of the material used in a building 

created_date The created date of the record 

created_user The name of the database user who created the record 

last_editied_date The last edited date of the record 

last_edited_user The name of the database user who edited the record 

created_web_user The name of the geogate (web) user who created the record  

last_edited_web_user The name of the geogate (web) user who edited the record 
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Table Name: Buildings_use 

 

 

Field Description 

building_use_id Unique id, its value is generated by database in an auto-increment way. 

building_use The building use  

created_date The created date of the record 

created_user The name of the database user who created the record 

last_editied_date The last edited date of the record 

last_edited_user The name of the database user who edited the record 

created_web_user The name of the geogate (web) user who created the record  

last_edited_web_user The name of the geogate (web) user who edited the record 

 

Table Name: Buildings_owners 

 

 

Field Description 

id Unique id, its value is generated by database in an auto-increment way. 

Customer_id The id of the citizen who owns the building in the IFMIS system 

floor_number The floor number in the building 

apartment_number The apartment number in the building 

building_id The id of the building 

created_date The created date of the record 

created_user The name of the database user who created the record 

last_editied_date The last edited date of the record 

last_edited_user The name of the database user who edited the record 

created_web_user The name of the geogate (web) user who created the record  

last_edited_web_user The name of the geogate (web) user who edited the record 

note General notes for a building 
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Table Name: Buildings_renters 

 

 

Field Description 

id Unique id, its value is generated by database in an auto-increment way. 

Customer_id The id of the citizen who rents the building in the IFMIS system 

floor_number The floor number in the building 

apartment_number The apartment number in the building 

building_id The id of the building 

created_date The created date of the record 

created_user The name of the database user who created the record 

last_editied_date The last edited date of the record 

last_edited_user The name of the database user who edited the record 

created_web_user The name of the geogate (web) user who created the record  

last_edited_web_user The name of the geogate (web) user who edited the record 

 

Table Name: electricity_network 

 

 

Field Description 

id Unique id, its value is generated by database in an auto-increment way. 

geom Geometry / location information 

easting The eastward-measured distance (or the x-coordinate) 

northing The northward-measured distance (or the y-coordinate). 

elevation The hight above or below a fixed reference point (or the z-coordinate) 

electricity_pole_material_id The id of the material used for a pole (this id is linked with the Electricity_pole_material 

table) 

use_id The id of the pole use (this id is linked with the Electricity_pole_use table) 

 

Table Name: electricity_pole_material 
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Field Description 

material_id Unique id, its value is generated by database in an auto-increment way. 

material_type The type of the material used for a pole 

created_date The created date of the record 

created_user The name of the database user who created the record 

last_editied_date The last edited date of the record 

last_edited_user The name of the database user who edited the record 

created_web_user The name of the geogate (web) user who created the record  

last_edited_web_user The name of the geogate (web) user who edited the record 

 

Table Name: electricity_pole_use 

 

 

Field Description 

use_id Unique id, its value is generated by database in an auto-increment way. 

use_type The pole use 

created_date The created date of the record 

created_user The name of the database user who created the record 

last_editied_date The last edited date of the record 

last_edited_user The name of the database user who edited the record 

created_web_user The name of the geogate (web) user who created the record  

last_edited_web_user The name of the geogate (web) user who edited the record 

 

Table Name: electricity_room 

 

Field Description 

id Unique id, its value is generated by database in an auto-increment way. 

geom Geometry / location information 

room_id The id of the electricity room 

Shape_Area The area of the electricity room in meter square 

Shape_Length The perimeter of the electricity room in meter 
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Table Name: electricity_subscription 

 

 

Field Description 

id Unique id, its value is generated by database in an auto-increment way. 

geom Geometry / location information 

subscription_number The electricity subscription number 

ownership_type_id The id of the ownership type (this id is linked with the electricity_subscription_ownership_type 

table) 

customer_id The id of the citizen who owns the electricity subscription in the IFMIS system 

customer_name Temporary, will be replaced by the customer name from the IFMIS system 

created_date The created date of the record 

created_user The name of the database user who created the record 

last_editied_date The last edited date of the record 

last_edited_user The name of the database user who edited the record 

created_web_user The name of the geogate (web) user who created the record  

last_edited_web_user The name of the geogate (web) user who edited the record 

 

Table Name: electricity_subscription_ownership_type 

 

 

Field Description 

type_id Unique id, its value is generated by database in an auto-increment way. 

ownership_type The ownership type 

created_date The created date of the record 

created_user The name of the database user who created the record 

last_editied_date The last edited date of the record 

last_edited_user The name of the database user who edited the record 

created_web_user The name of the geogate (web) user who created the record  

last_edited_web_user The name of the geogate (web) user who edited the record 

 

Table Name: is_available 
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Field Description 

available_id Unique id, its value is generated by database in an auto-increment way. 

available_type The available type (two values: available/ not available) 

created_date The created date of the record 

created_user The name of the database user who created the record 

last_editied_date The last edited date of the record 

last_edited_user The name of the database user who edited the record 

created_web_user The name of the geogate (web) user who created the record  

last_edited_web_user The name of the geogate (web) user who edited the record 

 

Table Name: jurisdiction_borders 

 

Field Description 

id Unique id, its value is generated by database in an auto-increment way. 

geom Geometry / location information 

classification_english The jurisdiction border classification in English. 

classification_arabic The jurisdiction border classification in Arabic 

 

Table Name: layersattachments 

 

 

Field Description 

id Unique id, its value is generated by database in an auto-increment way. 

attachmentname The name of the attachment 

layername The name of the layer to which the attachment is linked 

featureid The id of the feature to which the attachment is linked 

attdesc The description of the attachment 

atttime Time when the attachment was added 
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Table Name: parcels 

 

 

Field Description 

id Unique id, its value is generated by database in an auto-increment way. 

geom Geometry / location information 

parcel_number The number of the parcel 

block_number The number of the parcel 

parcel_area The area of the parcel in meter square 

notes General notes 

Shape_Length The perimeter of the parcel in meter 

Shape_Area The area of the parcel in meter square (from drawing) 

registration The registration type of the parcel (two values: تسوية/ تخمين) 

active The activity status of the parcel (true: active/ false: inactive) 

quarter_number The number of the quarter 

 

Table Name: parcels_owner 

 

 

Field Description 

id Unique id, its value is generated by database in an auto-increment way. 

parcel_id The parcel unique id  

customer_id The id of the citizen who owns the parcel in the IFMIS system 

owner_share The share of the owner from the parcel 

created_date The created date of the record 

created_user The name of the database user who created the record 

last_editied_date The last edited date of the record 

last_edited_user The name of the database user who edited the record 

created_web_user The name of the geogate (web) user who created the record  

last_edited_web_user The name of the geogate (web) user who edited the record 

 

Table Name: permits 
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Field Description 

id Unique id, its value is generated by database in an auto-increment way. 

file_number The number of the permit file 

building_id The building unique id 

status_id The id of the permit status (this id is linked with the permits_status table) 

permit_number The number of the permit 

applicant_name Temporary, will be replaced by the customer name from the IFMIS system 

customer_id The id of the citizen who owns the permit in the IFMIS system 

date_of_application The date of permit 

personal_id Temporary, will be replaced by the customer personal id from the IFMIS system 

notes General notes 

created_date The created date of the record 

created_user The name of the database user who created the record 

last_editied_date The last edited date of the record 

last_edited_user The name of the database user who edited the record 

created_web_user The name of the geogate (web) user who created the record  

last_edited_web_user The name of the geogate (web) user who edited the record 

 

Table Name: permits_status 

 

 

Field Description 

status_id Unique id, its value is generated by database in an auto-increment way. 

status The status of the permit  

created_date The created date of the record 

created_user The name of the database user who created the record 

last_editied_date The last edited date of the record 

last_edited_user The name of the database user who edited the record 

created_web_user The name of the geogate (web) user who created the record  

last_edited_web_user The name of the geogate (web) user who edited the record 
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Table Name: transformer 

 

 

Field Description 

id Unique id, its value is generated by database in an auto-increment way. 

geom Geometry / location information 

Shape_Length The perimeter of the transformer in meter 

Shape_Area The area of the transformer in meter square (from drawing) 

 

Table Name: urban_master_plan 

 

 

 

Field Description 

id Unique id, its value is generated by database in an auto-increment way. 

geom Geometry / location information 

landuse_arabic The type of the land use in Arabic 

number_of_floors The allowable number of floors  

surface_area_percentage The allowable percentage of the surface area 

accumulative_floor_area_percentage The allowable percentage of the accumulative floor area 

building_hight The allowable building hight 

front_setback The required front setback in meter 

side_setback The required side setback in meter 
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rear_setback The required rear setback in meter 

minimum_parcel_area_m2 Minimum area of parcel in square meter for building on it 

frontside_length_parcel_m The length of front side of the parcel 

parcel_area Area of parcel 

Shape_Length The perimeter of the parcel in meter 

Shape_Area The area of the parcel in meter square (from drawing) 

 

Table Name: water_network 

 

 

Field Description 

id Unique id, its value is generated by database in an auto-increment way. 

geom Geometry / location information 

diameter_inch The network diameter in inch 

type_id The type id (this id is linked with the water_network_type table) 

Shape_Length The perimeter of the parcel in meter 

 

Table Name: water_network_type 

 

 

Field Description 

type_id Unique id, its value is generated by database in an auto-increment way. 

type The water network type  

created_date The created date of the record 

created_user The name of the database user who created the record 

last_editied_date The last edited date of the record 

last_edited_user The name of the database user who edited the record 

created_web_user The name of the geogate (web) user who created the record  

last_edited_web_user The name of the geogate (web) user who edited the record 
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Table Name: water_subscription 

 

 

Field Description 

id Unique id, its value is generated by database in an auto-increment way. 

geom Geometry / location information 

subscription_number The water subscription number 

Customer_id The id of the citizen who owns the water subscription in the IFMIS system 

created_date The created date of the record 

created_user The name of the database user who created the record 

last_editied_date The last edited date of the record 

last_edited_user The name of the database user who edited the record 

created_web_user The name of the geogate (web) user who created the record  

last_edited_web_user The name of the geogate (web) user who edited the record 

 

3.4. Importing the data into the database 

The consultant has worked in close cooperation with the municipality for importing the data into the new spatial 

database this included the following: 

• Importing the municipality layers, that where stored as feature classes inside a file geodatabase into the 

PostGIS database 

• Creating unique identifiers for all tables in the database 

• Building lookup tables for data attributes with pre-defined values 

• Normalizing database tables 

• Building spatial indexes for GIS layers to improve its performance 

• Integrating the citizens data stored at finanacial system (IFMIS) by consuming an API that gets the citizens 

information in the GIS applications, and appending the API’s ids into the database tables 

• Developing one-to-many relationships to link spatial data with its related tabular data 

3.5. Deployment and Customization of Web GIS Application 

After preparing the data and importing it to the database, the fundamental layers where published via Geoserver, and 

made ready to be consumed be GeoGate web GIS application, accordingly the following layers are available via the 

web Mapping application: 

• Landmarks 

• Blocks Registered 

• Blocks Non-Registered 

• Jurisdiction Borders 

• Blocks 

• Parcels 

• Buildings 

• Electricity Network 

• Electricity Subscription 

• Electricity Room 

• Transformers 

• Water Network 
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• Water Subscription 

• Urban Master Plan 

• Orthophoto 

In terms of functions available at the map level, the map is equipped with the following tools: 

• Zoom in/out buttons 

• Pan/Drag 

• Geolocation tool 

• Full-screen button 

• Next/Previous Extent button 

• Home Extent Button 

• Geo-bookmark tool 

• Interactive coordinates measurement widget (finds the coordinates of cursor on map automatically) 

• Interactive Scale widget (measures the current map extent) 

• Interactive Scale bar widget 

• Layers list tool 

• Legend tool 

• Searches tools: 

o Parcel Search 

o Building Search 

o Electricity Subscription Search 

o Water Subscription Search 

o Parcel Owner Search 

o Building Owner Search 

o Landmarks Search 

• Go to Location by coordinates 

• Find Extent tool 

• Measurement tools: 

o Measure Area 

o Measure Length 

o Measure Coordinates 

• Sketching Tools: 

o Point Sketch 

o Line Sketch 

o Polygon Sketch 

o Circle Sketch 

o Freehand Polygon Sketch 

o Freehand Line Sketch 

o Square Sketch 

o Rectangle Sketch 

o Text Sketch 

o Text in Popup Sketch 

• Interactive Editing for all editable layers 

• Printing Tool: 

o A4 Landscape 

o A4 Portrait 

o A3 Landscape 

o A3 Portrait 

o A2 Landscape 

o A2 Portrait 

o A1 Landscape 

o A1 Portrait 

o A0 Landscape 
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o A0 Portrait 

• Layer Swipe tool 

• Generic Query tool 

• Basemaps selector tool 

3.6. Training & Capacity Building 

The consultant carried out two technical training courses: 

• Admin Training: On job training for the system admin 

o Audience: Eng. Marwa Iqeili 

o Duration: Four working days during September and October 2020. 

o Trainer: Eng. Hani Draidi 

o Topics: 

▪ System Administration 

▪ Municipal Data Maintenance and update 

▪ QGIS Desktop 

▪ Database Administration 

▪ Publishing data via Geoserver 

▪ Geogate administration tools 

• User Training: Instructor-led training session for municipality officers 

o Audience: Regular end users (municipality officers who need to use the system in their daily 

workflows) 

o Duration: one day on November 8th 2020 

o Trainer: Eng. Hani Draidi 

o Topics: 

▪ Data Visualization 

▪ Mapping Tools 

▪ Searching municipal data 

▪ Identifying data from map 

▪ Exploring municipal tabular data 

▪ Measuring objects on map 

▪ Printing Maps 

A user manual was prepared and it is shown in annex-1 

3.7. Launching the System to the public 

As launching the system to the public is a main goal of the project, the municipality needs to afford technical 

requirements for launching the system over internet which can be summarized in the following: 

• Static public IP to be fixed for GIS virtual Machine 

• Fully Qualified Domain Name to be pointed to the public IP of the GIS virtual machine 

• SSL certificate to be installed on the web server hosting the web GIS application in the virtual machine 

• Opening port 443 and port 8888 on the municipality firewall to allow traffic through these ports to the GIS 

virtual machine 

The municipality IT officer (Mr. Ahmad Badran) mentioned that the municipality has started securing the above 

requirements, and it will be available as soon as possible. 
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4. Technical Issues and Obstacles 

In this section, the main technical obstacles that faced the consultant are outlined in the following points: 

• The Covid-19 pandemic caused some delays due to quarantine policies that were applied by the government. 

• There was a delay from municipality side in preparing a virtual machine / server dedicated for GIS system that 

was requested by the consultant. 

• The unavailability of a robust backup solution (software/hardware), and the backup is being made manually. 

• There were problems in the accuracy of some spatial datasets that caused shifts in locations that resulted from 

coordinate systems transformation errors while digitizing data, and this problem was resolved. 

• There were problems in accessing the GIS virtual machine from the consultant side in the beginning of the 

project, and the problem was resolved. 

• There were some problems in the communication between the consultant and the IT department in the beginning 

of the project. 

• In the first meeting, the consultant requested preparing a server / virtual machine for hosting the GIS system, 

and the IT department was not able to prepare this item for two weeks, thus the consultant has prepared it in the 

second meeting. 

5. Results and Recommendations 

By the end of this project, an integrated GIS application was built and put in operation for As Samou’ municipality 

according to the project’s Terms of Reference, and this system is being fed by spatial and non-spatial municipal data. 

Like any other enterprise system, the GIS system needs continuous follow up and update in order to respond to the 

municipality current and future needs, and the consultant raise the following suggestions to improve the efficiency and 

benefits from the system: 

• Allocating more human resources dedicated for inserting and updating data into the system. Currently, only 

one resource (Eng Marwa Iqeily) is dedicated to manage the system’s data, and in order to maintain the whole 

data, Eng. Marwa needs at least one more resource to help her in managing the data. 

• In terms of electricity network data, more data should be collected in terms of poles’ attributes, identifiers, and 

covered units 

• In terms of Solid Waste containers, the containers locations should be captured 

• Electricity Data should be updated directly from electricity department 

• Water Data should be updated directly from water department 

• The customer service department’s employee should learn how to use and benefit from the system when 

dealing with citizens. 

• The system should be integrated with any new municipal system like the newly developed Customer Care 

system. 

  



                                                                                                                                                     July 8, 2020 
 

DEVELOPMENT OFGIS SYSSTEM FOR AS SAMOU’ MUNICIPALITY – Final Report                                                          Page 23 of 23 

 

6. Annexes 

6.1. Annex-1 System User Manual 

 


