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1 LIST OF ABBREVIATIONS  
  

API Application Programming Interface 

BI Business Intelligence 

CAD Computer-Aided Drafting 

CI/CD Continuous Integration/ Continuous Deployment 

COTS Commercial Of the Shelf 

DBMS Database Management System 

GIS Geographic Information System 

GML Geography Markup Language 

GUI Graphical User Interface 

ICT Information and Communication Technology 

ICUD Integrated Cities and Urban Development  

JSC Joint Service Council 

[/Ωǎ Local Coordinators 

LGU Local Government Unit 

MDLF Municipal Development and Lending Fund 

MOLG Ministry of Local Government 

MOU Memorandums of Understanding 

OSS Open-Source Software 

PLA Palestine Land Authority 

RFP Request for Proposals 

SQL Structured Query Language 

SRS Software Requirements Specification 

SUGDB Shared Urban Geo Database 

TIN Triangulated Irregular Networks 

ToR Terms of Reference 

UAT User Acceptance Test 

WFS Web Features Service 

WMS Web Map Service 
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2 INTRODUCTION AND BACKGROUND 
The Palestine Liberation Organization, for the benefit of the Palestinian Authority has sought 

financing from the World Bank for the Integrated Cities and Urban Development Project 

(ICUD). The Project Development Objective is to assist participating urban areas to enhance 

their capacity to plan for sustainable urban growth. The project is jointly implemented by the 

Ministry of Local Government (MoLG), who is responsible for technical oversight of the project, 

and the Municipal Development and Lending Fund (MDLF) that manages procurement, 

financial management, safeguards, and reporting for the project. The project works with local 

government units (LGUs) in Ramallah-Al Bireh, Bethlehem, Hebron, and Nablus urban areas 

through its intra-urban area coordination mechanisms.  

Local Government Units (LGUs) are overwhelmed by existing demands for services and lack 

basic data, as well as lack of data sharing, instruments, and processes to utilize available spatial 

resources, forecast future estimates and manage overall urban growth. Urban plans often 

consist only of land use plans and in more advanced areas some additional sectoral plans. 

However, the administrative borders of the master plans frequently do not cover the full spatial 

extent ƻŦ ǘƘŜ [D¦Ωǎ ŀǊŜŀǎ ƻŦ ƎƻǾŜǊƴŀƴŎŜ ƻǊ ǎŜǊǾƛŎŜ ŘŜƭƛǾŜǊȅΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ǊŜƎƛƻƴŀƭ ǇƭŀƴƴƛƴƎ ƛƴ 

Palestine has been weak to nonexistent and so the urban plans do not fit into a greater regional 

framework and rarely consider neighboring authorities. Consequently, a number of 

weaknesses in intra-urban area coordination and strategic growth planning for urban areas, 

ŎƻƳōƛƴŜŘ ǿƛǘƘ ƛƴǎǳŦŦƛŎƛŜƴǘ ǇǳōƭƛŎ ǊŜǎƻǳǊŎŜǎΣ ǇƻǎŜ ǊŜŀƭ ŎƻƴǎǘǊŀƛƴǘǎ ǘƻ tŀƭŜǎǘƛƴŜΩǎ ǎƻŎƛŀƭΣ ǎǇŀǘƛŀƭΣ 

and economic development. Therefore, effective data sharing is significantly considerable to 

help strengthen the capacity for data - driven decision making, supporting and sustaining the 

coordination within the LGUs at the level of urban area. 

Joint Coordination Units (JCUs) were established for four of the urban areas provide effective 

governance framework to facilitate the intra-urban area coordination and collaboration 

regarding urban development and growth of their respective urban areas. Through 

memorandums of understanding (MOUs) between the four urban arŜŀǎΩ [D¦ǎ ǎƛƎƴŜŘ ƛƴ нлмтΣ 

technical and steering committees were established to implement with the support of ICUD 

Local Coordinators (LCs) the project's activities and milestones. 

During the development of the urban growth scenario exercise and other activities (ongoing 

or completed) under the project, large swaths of data was collected at the level of LGUs, 

compiled and validated at the urban area level and currently available for future use and 

analysis. Data includes land use, footprint, population, distributions of amenities, job 

distribution, road networks, housing costs, and environmental and ecological spaces. However, 

there are still major gaps among the LGUs of the same urban area in terms of GIS availability 

and capacity. Therefore, the need for data management and development of city-wide 

geographic data have emerged. This will lead to improved sustainable planning and facilitate 

and enhance the working and planning process across the LGUs at the level of the urban area. 

It also will help city planners to holistically view and investigate all current or planned 

infrastructural, sectoral and development plans and studies within each urban area, 

contributing to strengthening joint planning and urban development. 
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The MDLF and MoLG intend to hire a consulting firm to design and develop a shared GIS 

database in order to use of data for better planning in the four targeted urban areas which 

consists of 29 LGUs. The assignment will be conducted in these urban areas to facilitate data 

sharing among LGUs. The main objective of this assignment is to improve the integrated joint 

urban and spatial planning at the urban area level through enhanced data sharing among LGUs.  

The SUGDB shall be GIS-Web-Based application that is able to provide the targeted LGUs in 

four clusters an insight looks to all features at cluster level. The system must be user friendly, 

dynamic, secure, and capable to be further developed in the future. The system shall be also 

equipped with all geographical tools (pan, zoom, scale, measure, draw, turn on/off, turn all 

on/off, print, clean, identify, normal search, dynamic search and any tool may be requested by 

the ICUD project team), dynamic reports and security function at user and feature scales.  

3 OBJECTIVE OF THE REPORT  

The aim of this report is to give insight to the developed of the Shared Urban Geodatabase 

(SUGDB) for the four target clusters; Hebron, Bethlehem, Ramallah & Al Bireh and Nablus. 

Accordingly, the report is divided into nine sections including: 

1. Data (features) processing and manipulation: representing the deep review of the 

collected features for each target community with each cluster using QGIS or other GIS 

applications. 

2. Design and development of the required structural Geodatabases using PostgreSQL 

database application. 

3. Publishing the features stored on the PostgreSQL Geodatabase on the web-site 

application using GeoServer   

4. View the published data on the SUGDB application including the developed tools and 

functions. 

5. Deployment process of the SUGDB in the cloud servers. 

6. Training of ǘƘŜ ǘŀǊƎŜǘŜŘ ƳǳƴƛŎƛǇŀƭƛǘȅΩǎ ŜƳǇƭƻȅŜŜǎ ǘƻ ǳǎŜ ǘƘŜ {¦D5. ŀƴŘ ǘƘŜ ǿŜō 

application. 

7. ¢ƘŜ ŎƭƻǳŘ ǎŜǊǾŜǊΩǎ ǘŜŎƘƴƛŎŀƭ ƛƴŦƻǊƳŀǘƛƻƴΦ 

8. Cloud server technical support team contact information. 

9. Actual project time schedule and its activities.  
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4 METHODOLOGY AND WORK PLAN 

Project team worked based on the deep analyses of the TOR and the available data and 

meeting with the ICUD experts, the implementation of the entire assignment was developed 

according to a number of structured activities. In each activity, the description, expected 

duration, responsibilities and outcomes were defined.  This plan was reflected the working plan 

shown in this report. Accordingly, the listed activities was used as a guide line during the 

implementation of the assignment. 

The implementation methodology taking all required activities is summarized in the table 

below: 

Action Description Actual 
Duration 

Responsibilities Outcomes 

Develop Structural 
Geodatabase 

Develop 
Geodatabase 
tables, relations, 
Features  

One month Data Analyst, GIS 
Experts, Software 
Development 

Structural 
Geodatabase 

Collect Features 
for the 29 LGUs 

The available GIS 
features, Master 
Plans, AutoCAD 
drawings for the 
29 LGUs will be 
collected and 
transferred to the 
Consultant 

Two Months ICUD All Data are 
collected and 
transferred to the 
consultant 

Converting the 
available features 
to structured GIS 
features including 
cleaning and 
checking Topology  

All collected data 
will be converted 
to GIS features in a 
structural way 
with coding. 
Topological rules 
will be 
implemented 
mainly correcting 
Gaps, overlaps, 
intersects. Main 
features will cover 
at least, 
community 
boundary, master 
plan boundary, 
blocks, quarters, 
parcels, roads as 
polygons and 
centerlines, 
buildings, 
networks as 

Four months GIS team All GIS features are 
ready to publish 
on a Web Based 
Application 
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Action Description Actual 
Duration 

Responsibilities Outcomes 

available, land 
marks, land use. 

Purchasing Cloud 
resources   

The cloud 
accounts shall be 
purchased for all 
LGUS + the urban 
areas accounts. 
(Recommended: 
purchased 8 
accounts, two per 
urban areas; one 
for the 
geodatabase and 
one for the Web 
application 

One and half 
month 

ICUD Cloud accounts 
ready to use with 
all credentials 

Set up 
geodatabase for 
the four urban 
areas on their 
clouds 

The developed 
Geodatabase will 
be installed in the 
cloud account, 
each LGU within 
the same urban 
areas shall have 
two 
interconnected 
schemas, one for 
data attributes and 
one for GIS 
features. 
Moreover, two 
schemas for the 
urban areas to be 
linked with LGUs 
Schemas for data 
and GIS 
aggregation 

One month Data Analyst, GIS 
Experts, Software 
Development 

All schemas for the 
four urban areas 
and their LGUS will 
be ready  

Data migration Ready GIS features 
and their attribute 
tables will be 
transferred to the 
Schemas on the 
Cloud accounts  

Two and a 
half months 

Data Analyst, GIS 
Experts, Software 
Development 

Geodatabases are 
full with data (GIS 
and Attributes 

Customization of 
the Map Page 

The Map page 
with the GIS 
application will be 
customized with 
all mapping tools 
and with 
cartographic style  

One month Data Analyst, GIS 
Experts, Software 
Development, 

Map page is ready 
and published on 
the cloud, ICUD 
and the 29 LGUs 
will have access to 
the GIS web 
application  
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Action Description Actual 
Duration 

Responsibilities Outcomes 

Customization of 
the attribute pages  

The main features 
such as blocks, 
quarters, parcels, 
buildings and 
roads will be 
communicated 
with attribute 
pages, users can 
then fill data gaps 
or update the 
existing data 
though the web-
application 

Two months Data Analyst, GIS 
Experts, Software 
Development, 

All attribute pages 
will be ready and 
published 

Customization of 
setting pages  

All pages related 
to user rights, 
setting features 
defaults, setting 
identified fields, 
setting searchable 
fields will be 
developed  

One month Data Analyst, GIS 
Experts, Software 
Development, 

Setting Pages are 
ready and 
published 

Customize 
reporting pages  

Develop reports 
for main features 
with coordination 
with ICUD team 
including 
generating site 
map report 

Two months Data Analyst, GIS 
Experts, Software 
Development, 

All report will be 
ready and 
published 

Training LGUs staff GIS and IT team 
from the four 
urban areas will be 
trained on the 
system on how to 
use and how to 
update data and 
features. Each 
group will have 
two-three days 
training 

One and half 
month 

Data Analyst, GIS 
Experts, Software 
Development, 

All team are 
trained 

Testing the 
application 

The GIS and IT 
staff in all LGUs as 
well as the ICUD 
team will review 
the GIS web 
Application and 
provide comments 
to the consultant 

One month ICUD and 29th 
LGUs 

Comments are 
provided to the 
consultant 
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Action Description Actual 
Duration 

Responsibilities Outcomes 

Corrections and fix 
the GIS Web-
Based application 

The consultant 
team will review 
the comments 
provided by the 
ICUD and the 29th 
LGUs and correct 
the relevant 
points. 

Three 
months 

Data Analyst, GIS 
Experts, Software 
Development, 

The GIS web-
application is 
ready to use 

Finalization The consultant 
team will create 
connection of the 
GIS schema on the 
cloud account with 
their GIS desktop 
application (QGIS) 
at their offices. 

One month Data Analyst, GIS 
Experts, Software 
Development, 

All GIS schemas 
are connected 
with Desktop GIS 
applications at the 
LGUs. 
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5 PROJECT DELIVERABLES  
During the project course of assignment, project team deliver the following deliverables:  

Phase Key Deliverables 

Phase 1: Mobilization and 

inception phase 

Inception Report (In English): including the 

assessment of existing and proposed functional 

areas and services that require development, as 

well as: 

¶ Detailed work plan 

¶ Staffing plan 

¶ Communication plan 

¶ Training plan  

¶ Anticipated risks and risk management plan 

Phase 2: Planning, 

Requirement Analysis and 

Design 

1. SUGDB System Design and Prototype Forms 

(Report), describing all functionalities, 

Conceptual design of the geodatabase, 

Integration methodology and approach between 

the LGU existing and developed GIS systems and 

the SUGDB and all testing and training 

methodologies. 

2. Workshop to present the phase outcome 

3. Systems Deployment report: shows the 

deployment process and the 4 servers situation 

and properties 

Phase 3: Development and 

implementation Phase 

1. 4 live SUGDB Systems functioning over Web (four 

Urban areas) 

2. User Manual 

3. Technical manual  

Phase 4: Training, Testing, 

Implementation and 

Handover Phase 

1. Training Report describing the given on-job 

training, number of trainees in each LGU, 

evaluation and recommendations. 

2. Training of relevant staff on the solutions for the 

following groups: 

o On-Job Training for the IT technicians  

o On-Job Training for the GIS technicians 

o Training users on the use of the system  

3. User Acceptance Test (UAT) procedures/ 

scenarios 

4. Full developed functional system launch/Go Live 
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Phase Key Deliverables 

5. Final Report (This Document) that describes the 

overall activities undertaken in the whole life 

cycle of the project 

Phase 5: Support and 

Warranty 

 

Provide MOLG with a One - Year Free Warranty, the 

warranty period will start upon MOLG approves the 

system development and implementation; the 

warranty will include attending to the defects/bugs 

during the warranty period and maintenance of 

products, databases and applications, whenever 

required by MOLG. 

¶ All deliverables will be in English; the list of the technical reports will be agreed upon 

with ICUD during the inception period. 
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6 SYSTEM STRUCTURE 

The SUGDB will act as the overarching architecture that ensures all information needed by 

each urban areas for planning joint projects are presented in a meaningful discipline and at the 

same time it will allow the SUGDB to connect bi-directionally to the GIS systems at the LGUs. 

The system was developed and established by the consultant team at the following levels: 

1. LGU level: each of the LGUs that do not have a GIS system was provided with a ǳǎŜǊΩǎ 

name and passwords to access the SUGD and to upload their own data at this database, 

where this will be managed by the LGU and the LGU will be able to provide the SUGDB 

with all the required urban information in the appropriate format that is compatible 

with SUGDB.  

2. The geodatabase in the Cloud system will be accessible by LGU team to be used for 

managing, updating, and adding features. The main required urban information and 

features are not limited to the features listed in this ToR, so the LGU can add as much 

as they can of layers that they feel it could help in urban planning process.  

3. SUGDB level: The proposed Urban Geographic Database (SUGDB) that generated by 

the current assignment in each of the four targeted urban areas; The main function of 

SUGDB is to collect data from the GIS systems of each of the relevant targeted LGUs in 

these locations and present it in a single connected GIS map based on urban 

information. 

4. Connection with the GeoMOLG: all related features as requested by the ICUD was 

linked with the SUGDB as web-services specially the latest aerial-photo of West Bank 

area. Having a second source of information means that some features or information 

will be duplicated. To overcome duplication; the consultant team worked to develop 

the map in a manner that lets users turn on or off any or all features when requested.  

5. Connection with the PLA Geodatabase: project team worked with ICUD team to get the 

block, quarters and parcels features to the SUGDB as web-services. But during the 

ǇǊƻƧŜŎǘ ŎƻǳǊǎŜ ƻŦ ŀǎǎƛƎƴƳŜƴǘ ǘƘŜ ǇǊƻƧŜŎǘ ǘŜŀƳ ŘƛŘƴΩǘ ƳŀƴŀƎŜ ǘƻ Ǝƛǘ ǘƘƛǎ ǎŜǊǾƛŎŜΣ ǿƘŜǊŜ 

the project team is available to add this service once it secured during the project one 

year free maintenance contract. Note that having a second source of information 

means that some features or information will be duplicated. To overcome duplication; 

the consultant is already develop the map in a manner that lets users turn on or off any 

or all features when needed.  
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6.1 System Description 

The GIS-WEB-Based application of the SUGDB was developed by project team in a way that: 

1. Each LGU has access to its geodatabase only though connection developed within 

[D¦Ωǎ ǇǊŜƳƛǎŜǎΦ  

2. Master page was developed in friendly way to give all users the ability to enter to any 

ǳǊōŀƴ ŀǊŜŀΩǎ geodatabase or any other related geodatabase such as available 

GeoMOLG service information. The consultant team developed this page in a dynamic 

way to give the system administrator to add/remove new links with other 

geodatabases.  

3. LGU members can access to the SUGDB using log-in and password with different level 

of security defined by the admin of the SUGDB administrator. 

4. The geodatabase of each LGU as well as SUGDB will contain all features and views, and 

the Tables to store temporal1 data related to features.  These tables can be edited (add, 

remove, update) through a special ǎƻŦǘǿŀǊŜΩǎ ǘƘŀǘ Ŏŀƴ ōŜ ŎƻƴƴŜŎǘŜŘ ǿƛǘƘ ǘƘŜ ŘŀǘŀōŀǎŜ 

through special authentication and VPN connection.  

5. The consultant will be responsible to run and update the system in the four urban areas 

with full coordination with the LGUs, MDLF, and MoLG and made all necessary technical 

support for this SUGDB.   

  

                                                      

1 Temporal data: any data has time dimension or related to history, e.g., maintenance activities on roads, in 

this case, all data related to maintenance activities including date, road code/name, type of maintenance, 

contractor, cost and other data will be stored on a table linked to the road feature by 1: M relation. 



Final Completion Report  

     P a g e 16 | 61 

 

6.2 Used Technologies 

The software will be developed by open-source technologies including:  

Postgres SQL database v14.1: open-source object-relational 

database that uses and extends the SQL language combined 

with many features that safety store and scale the most 

complicated data workloads and support geospatial data. 

Postgres has more than 30 years of active development on 

the core platform. Postgres comes with many features such 

as free and open source, high extensible and it help to manage data no matter how big or small 

the dataset. Will use pgAdmin4 as tool for PostgreSQL database. 

Programming language (Backend) V.Net 6:  is an open 

source and cross-platform version of .NET That is 

maintained by Microsoft and the .NET community on 

GitHub. And all aspects of .NET core are open source 

including class libraries, runtime, compilers, languages, 

ASP.NET core web framework, and Entity Framework Core 

data access library. Will use visual studio 2022 as tool for asp.net core.  

Programming language (Frontend): Angular v12: is open-

source framework for building single page client 

application by using HTML and Typescript, and it 

implements a set of Typescript libraries that import into 

application. Angular built by team of engineers at google 

and by a community of individuals and corporations 

(Quantum GIS): is an open-source framework enabling use 

to visualize, manage, edit, analyses data and compose 

printable maps and it run in different environment such as 

Linux, windows and android.  

Geoserver: is an open-Source application distributed under GPL license for the handling and 

dissemination of geospatial data. It provides the functionalities to create spatial data 

infrastructures according to standards edited by Open 

Geospatial Consortium and ISO Technical Committee. Geo 

Sever created to manage and serve geospatial data both 

vector and raster as well as to create and extend georeferenced maps. 
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6.3 DATA (Features) Processing 

It was crucial in this stage to ensure that data is relevant and coherent for all communities in 

order to create consistent features. Consequently, following to collected data and features 

from all target municipalities, the features were processed using QGIS. The main aim of the 

feature processing is to generate a standardized structure for all features, meaning that each 

feature should be identical for all communities in terms of its structure and data type. The 

processing of the collected features included the following main points: 

1. Removing unnecessary fields in each feature 
2. Creating a new field to be used later in the deployment of the SUGDB web-site 

application such as identify and search tools. In addition, new fields were added to 
include Arabic and English languages (e.g., the name of block is available in Arabic and 
English to be used later in the Web-GIS application). 

3. Standardizing the data inside of the table of each feature, filling the data gaps, etc.  
4. Conducting a topological correction to the available feature as much as possible to 

minimize all overlap or gaps in shape-files cartography. 
5. Creating (empty) features for those communities that do not have similar features 

compared with others. These features will be filled with necessary data in future. 
Figure 1 shows below the attributes of the Parcels feature for Al-Bireh community as an 

example. The figure shows the final structure for the Parcel feature noting that all other 

communities have identical feature. 
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Figure 1.a: Parcel feature for A- Bireh Municipality 

 

Figure 1.b: Attribute table for Parcel feature showing the names of fields and attribute data. 
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6.4 Design and development of structural Geodatabases 

Generally, the Geodatabase is required to store all data and features in a structural way as well 

as to establish the necessary views, relations, triggers, connections, and other issues. The 

PostgreSQL is used to develop the geodatabase for the USGDB which consider all the 

administrative requirements of the intended application. Mainly, each community will have 

access to its features only at database scale while all of municipalities with each cluster can 

view the feature at cluster scale using the GIS-Web-Based application.     

For the SUGDB, four main schemas (Geodatabases) were developed to store the collected 

features, each schema represents one cluster, in addition to one more schema used for the 

purpose of the GIS-Web-Based application. Figure 2. And the list below shows the developed 

schemas for each targeted community. 

Table 1: List of USGDB schemas for the four target clusters on PostgreSQL 

Cluster Schema Cluster Sub-Schema (Community 
DB) 

Community 

B_Cluster_GIS Bethlehem B_AlDoha_GIS Al Doha 

B_AlKhader_GIS Al Khader 

B_Artas_GIS Artas 

B_Beit_Jala_GIS Beit_Jala 

B_Beit Sahour_GIS Beit Sahour 

B_Bethlehem_GIS Bethlehem 

H_Cluster_GIS Hebron H_Beit_Kahel_GIS Beit Kahel 

H_Dura_GIS Dura 

H_Halhoul_GIS Halhoul 

H_Hebron_GIS Hebron 

H_Taffouh_GIS Taffouh 

N_Cluster_GIS Nablus N_Azmout_GIS Azmout 

N_Beit_Iba_GIS Beit Iba 

N_Beit_Wazan_GIS Beit Wazan 

N_Dier_AlHatab_GIS Dier AlHatab 

N_Dier_Sharaf_GIS Dier Sharaf 

N_Iraq_Bureen_GIS Iraq Bureen 

N_Kafer_Qalill_GIS Kafer Qalill 

N_Nablus_GIS Nablus 

N_Qouseen_GIS Qouseen 

N_Rujeib_GIS Rujeib 

N_Salem_GIS Salem 

N_Surra_GIS Surra 

N_Tell_GIS Tell 

N_Zawata_GIS Zawata 

RB_Cluster_GIS Ramallah and Al 
Bireh 

RB_Albireh_GIS Al Bireh 

RB_AbuQash_Surda_GIS AbuQash_Surda 

RB_Bituniya_GIS Bituniya 
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Cluster Schema Cluster Sub-Schema (Community 
DB) 

Community 

RB_Ramallah_GIS Ramallah 

 

 

Figure 2: Developed USGDB schemas for the four target clusters on PostgreSQL 

The features of each community were stored in their geodatabase within their cluster. For 

example, the features of Al BireƘ ǿŜǊŜ ǎǘƻǊŜŘ ƛƴ άǊōψǊŀƳŀƭƭŀƘψƎƛǎέ ǎǳō-schema under the 

RB_Cluster_GIS main schema. Figure 3 shows the list of all features for Ramallah as developed 

in the PostgreSQL.  
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Figure 3: List of Ramallah features stored in its sub-schema 

In addition to community sub-schemas within each cluster, a public schema was created. The 

main aim of this sub-schema is to merge all the relevant features in al sub-schemas into one 

ŦŜŀǘǳǊŜ ŎƻǾŜǊƛƴƎ ǘƘŜ ōƻǳƴŘŀǊȅ ƻŦ ŜŀŎƘ ŎƭǳǎǘŜǊΦ /ƻƴǎŜǉǳŜƴǘƭȅΣ ŀ ǎǇŜŎƛŀƭ ά±ƛŜǿέ ǿŀǎ ŎǊŜŀǘed for 

each feature within each cluster. To clarify the concept of views, the blocks features in four 

communities within Ramallah cluster is shown in Figure 4.a, the feature was obtained from the 

sub-schemas of each community (e.g., Ramallah and Al Bireh Cluster) as a separate feature. 

However, Figure 4.b shows the merged blocks in one feature on public sub-schema.   



Final Completion Report  

     P a g e 22 | 61 

 

 

Figure 4.a: Four Blocks features as obtained from the ŎƻƳƳǳƴƛǘȅΩǎ sub-schemas as separate 

features. 

 

Figure 4.b: Merged Blocks feature representing all blocks within the entire cluster as 

obtained on Public sub-schema. 

!ŎŎƻǊŘƛƴƎƭȅΣ ŀ ǎǇŜŎƛŀƭ ά±ƛŜǿέ ŦƻǊ ŜŀŎƘ ŦŜŀǘǳǊŜ ƻƴ tǳōƭƛŎ ǎǳō-schema in each cluster should be 

developed, noting that the features in terms of their structure shall be identical in all 

communities within each cluster. Figure 5 shows an example of the view of the Block features 
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within Ramallah and Al Bireh cluster, the view shows how the features are merged within each 

cluster.  

 

Figure 5: List of views that merge features for Ramallah and Al Bireh Cluster 

6.5 Publishing Features as services on Geoserver 

As a further next step to view features on a GIS Web Based-Application, publishing features on 

the Geoserver is needed, so data structure will be changed from GIS desktop structure to HTML 

strucuter (in another word, it can be viewed in the web browsers). To do this development, a 

number of steps shall be conducted on the Geoserver application starting from connecting the 

Geoserver with the SUGDB and ending with defining the style of each layer. The following 

sections present how the features of Ramallah and Al Bireh cluster were published on the 

Geoserver as an example. Similar steps was conducted for the other three clusters. 

1. Development of RB_Cluster Workspace: Workspaces are containers to organize data for 
each cluster, used to group similar layers together. Figure 6 shows the development and 
ǇŀǊŀƳŜǘŜǊǎ ƻŦ ǘƘŜ ǿƻǊƪǎǇŀŎŜ ŦƻǊ wŀƳŀƭƭŀƘ ŀƴŘ !ƭ .ƛǊŜƘ /ƭǳǎǘŜǊ άw.ψ/ƭǳǎǘŜǊέ. 
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Figure 6: development of Workspace for Ramallah and Al Bireh Cluster 

2. Establish Stores for Workspace: for each workspace one or more stores could be created. 
The store is used to connect the Geoserver with specific geodatabase of folders (as the 
used case to publish aerial photos). For Ramallah and Al Bireh Cluster, two stores were 
created; the first store is used to connect Workspace with the public sub-schema for 
Ramllah and Al Bireh Cluster, Figure 7. The second store was used to connect the available 
aerial photos to the workspace, Figure 8. 

 

Figure 7: Development of RB_Cluster_DB for Ramallah and Al Bireh Cluster connecting 

features to the Geoserver. 
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Figure 8: Development of RMImages2019 for Ramallah and Al Bireh Cluster connecting aerial 

photos from folder to the Geoserver. 

3. Publishing layers: in each developed store, by adding a new layer, all available features 
under the connected geodatabase will be listed and ready for publish, Figure 9. User should 
publish each feature as service, mainly defining the spatial extend of the feature as well as 
the suitable style for the published feature. Figure 10.    

 

Figure 9: list of available features under RB_Cluster_DB Store 
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Figure 10.a: Defining the spatial extend of the blocks feature 
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Figure 10.b: Defining the style of the blocks feature 

4. Preview Published layers: To make sure that the feature is correctly published in terms of 
ǎǇŀǘƛŀƭ ŜȄǘŜƴŘ ŀƴŘ ǘƘŜ ǎŜƭŜŎǘŜŘ ǎǘȅƭŜΣ ǳǎŜǊ Ŏŀƴ ǇǊŜǾƛŜǿ ǘƘŜ ǇǳōƭƛǎƘŜŘ ŦŜŀǘǳǊŜ ǳǎƛƴƎ ά[ŀȅŜǊ 
tǊŜǾƛŜǿέ ǘƻƻƭ ǳǎƛƴƎ ƻƴŜ ƻŦ ǘƘŜ ŀǾŀƛƭŀōƭŜ ǘƻƻƭǎ όŜΦƎΦΣ hǇŜƴ[ŀȅŜǊǎύΣ CƛƎǳǊŜ 11     
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Figure 11Υ tǊŜǾƛŜǿ .ƭƻŎƪǎ ŦŜŀǘǳǊŜ ǳǎƛƴƎ άhǇŜƴ[ŀȅŜǊǎέ ǘƻƻƭ 
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7 GIS-WEB BASED APPLICATION 

The main goal of this assignment is to reach this stage so non-technical users and view edit and 

get access to all required GIS information in web-based application and all target municipalities 

GIS urban planning data is can be viewed side by side in one single web page. 

The developed GIS-integrated web application is developed to let users in each cluster to view 

features within the entire cluster in English or Arabic interfaces. The customized GIS-WEB-

Based application is divided into three main parts: 

1. Login page which aims to let users within the same cluster or for public to use the 
application with specific rights, Figure 12. 

 

Figure 12: Login Page for the SUGDB application 

2. Map Page: the map page is designed to be used to present the published features. It also 
includes a set of tools and sub-pages as discussed later, Figure 13. 
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Figure 13: Map Page 

3. Reporting Pages: project team worked very hard to make the reporting is very easy and 
direct to the point, so users can view and report any point in the SUGDB map in one single 
report. These report pages is include all needed information and all available feature as 
requested from the user, including printing the map. In all cases the report is developed in 
a very dynamic way that let user to select the needed information using filters by turning 
on/off the layers and they just need to click Identify tool and show the results, so this results 
can be reported in one single document/report including the map and all its attribute 
tables. The report could be then exported in a Pdf formats or by copying and pasting this 
report from the browser to any other documents editing software or it can be printed in 
hardcopy. 

7.1 Description of the Map Page 

The map page is composed of several parts; each part serves a specific function that allows the 

communication with the published features. The descriptions of the map page parts are: 

1. List of Features: All published features will be listed in the left side of the map page in the 
selected language. User could then turn on or off any layer as needed, Figure 14. 
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Figure 14: List of available features with Ramallah and Al Bireh Cluster 
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2. View area: which represents the majority of the screen where the features are presented 
as defined in the geodatabase. 

3. List of tools: the map page is equipped with several basic tool as listed below; more tools 
could be added in the future based on further developments: 

 Zoom to Full screen 

 Zoom In/Zoom Out Tool 

 Print: Print report including a snap shot of the zoomed area 

 Zoom to Full Extend: Zoom o Full extend (with West Bank and Gaza Strip 
boundaries) 

 Home: Zoom to the Default area  

 Identify: display the related information of specific item in Governorate, 
Community and Implemented Activities features.  

 Pan: move the view from an area to another area 

 Zoom Window: zoom to an area by drawing box  

 Measure: measure an area 

 Measure distance 

 Clean View (remove drawings from the view).  

4. Identify tool: using the identify tool located on the right side will open the Information page 
in the left side of the map page showing all information related to all features visible on the 
map view, Figure 15; more tools could be added in the future based on further 
developments: 
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Figure 15: Identify page for Ramallah and Al Bireh Cluster 

5. Search tool: the search tool on the left side lets the user to look for specific feature asked 
by the user. As a result, a list of all features that met the selected search criteria will be 
presented in the search page, then user can zoom to the selected feature by clicking on 
one of the selected features, Figure 16. More search criteria could be added in the future 
based on further developments. 



Final Completion Report  

     P a g e 34 | 61 

 

 

Figure 16: Search page for Ramallah and Al Bireh Cluster 

7.2 Relations Between the Map Page and PostgreSQL 

This section represents the definition of the published features including the definitions of the 

identify and search tools within the PostgreSQL. In the PostgreSQL, a special schema 

άw.ψ/ƭǳǎǘŜǊέψ!ǇǇέ was developed to communicate with the SUGDB application. This schema 

includes three Ƴŀƛƴ ǘŀōƭŜǎ ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ ƻǘƘŜǊ ǎŜŎǳǊƛǘȅ ǘŀōƭŜǎΤ ά[ŀȅŜǊǎέΣ ά[ŀȅŜǊƛŘŜƴǘƛŦȅέ ŀƴŘ 

ά[ŀȅŜǊǎŜŀǊŎƘέΦ 

1. Layers Table:  this table is used to list all published features including, Figure 17: 

A. The ID number of the layer (this id will be used in identify and search tables) 

B. If the layer is visible or not (the default) when the application is opened.  

C. ¢ƘŜ άǳǊƭέ ŀǎ ƎƛǾŜƴ ƛƴ ǘƘŜ DŜƻǎŜǊǾŜǊ ŀǇǇƭƛŎŀǘƛƻƴ ŀǎ ²a{Φ 

D. The assigned style to each feature 

E. Official name of the feature 

F. Display order within the features list 
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Figure 17: Layers table for Ramallah and Al Bireh Cluster 

2. Layer identify Table:  this table is used to enable the user to obtain information of the visible 
feature by clicking on the screen on any feature within the view area. In this table, Figure 
18, user shall define the feature ID and table name, the presentation order, the group name 
(i.e., Title of the obtained information), unique code of the table, and the type of 
presentation of the obtained data on the screen which is developed by Json code, Figure 
19. 

 

Figure 18: Layer Identify table for Ramallah and Al Bireh Cluster 
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Figure 19: Json code and the results as shown on the map page 

3. Layer Search Table:  this table is used to enable the user to look for (search) a specific 
attribute within a selected feature. User shall define the feature ID and table name, criteria 
as a Json code, and the presentation of the obtained results as Json code, Figure 20. 

 

Figure 20: Search table including Json codes for filter and display 

7.3 Map Layers Styles  

Styles are used to define the cartography of each feature including colors, lines width, 

transparency, labels, scale levels, and many other specifications. Style can be simply developed 

by QGIS using the symbology tools. Once the user is happy with presentation of target feature, 

the feature style can ōŜ ǎŀǾŜŘ ŀǎ άȄȄȄȄΦǎƭŘέ ŦƛƭŜ ƻƴ ŀ ǎǇŜŎƛŦƛŎ ŦƻƭŘŜǊΣ CƛƎǳǊŜ 21. 
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Figure 21: developing style on QGIS and save it as SLD file 

¢ƘŜ ǎǘȅƭŜ ŦƛƭŜǎ ŎƻǳƭŘ ōŜ ǘƘŜƴ ƭƻŀŘŜŘ ŀƴŘ ǎǘƻǊŜŘ ƻƴ ǘƘŜ ǿƻǊƪǎǇŀŎŜ ƻƴ ǘƘŜ DŜƻǎŜǊǾŜǊ ǳǎƛƴƎ άAdd 

ŀ ƴŜǿ {ǘȅƭŜέΦ  User can then change/update the SLD on the Geoserver including changing color, 

transparency, widths or scale levels, Figure 22.  

*  

Figure 22: Update SLD file on Geoserver 
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7.4 System Users  

Users need a username and password to access the SUGDB system, see figure 23, only 

approved users that created by application administrator(s) can create the new users. 

 

Figure 23: Login page 

Application administrator can create new users from this menu ς Figure 24: 

 

Figure 24: /ǊŜŀǘƛƴƎ ƴŜǿ ǳǎŜǊΩǎ page 

 

List of users and their accessibility ς see figure 25 
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Figure 25: List of ǳǎŜǊΩǎ page (testing information) 

7.5 Municipality System Customization 

Each municipality can have their own setting including their information in the GIS web 

application, see figure 26: 

 

Figure 26: Municipality setting page 

The users can customize the whole system to fit their needs and to show the information as 

they like it, where the administrator(s) can edit and customize the map sittings and all related 
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ǎƛǘǘƛƴƎǎ ƻŦ ǘƘƛǎ ƳŀǇǎ ŀƴŘ ǾƛŜǿŜŘ ƛƴŦƻǊƳŀǘƛƻƴΩǎΣ ŀƭǎƻ ǘƘŜ ŀŘƳƛƴƛǎǘǊŀǘƻǊόǎύ Ŏŀƴ ǘǳǊƴ ƻƴκƻŦŦ ŀƴȅ 

published data/layers as they need, so they can only share the approved data. More 

information about this point, kindly see the system user manual in the annexes. 

8 SYSTEM DEPLOYMENT 
Project teams have innovated heavily over the past three months, creating new paradigms and 

working methods for software delivery that are designed to meet the demands of project 

requirement as in the ToR. In particular, project team have created workflows that enable 

faster and more frequent deployment of the SUGDB where they can be accessed by users from 

the targeted municipalities. 

The project team deployed the SUGDB and the web application includes all of the steps, 

processes, and activities that are required to make the SUGDB available to its intended users, 

as in the following summarized steps: 

Step 1: ǊŜŎŜƛǾƛƴƎ ǘƘŜ ŎƭƻǳŘ ǎŜǊǾŜǊΩǎ ƛƴŦƻǊƳŀǘƛƻƴ ŦǊƻƳ ǘƘŜ ŎƭƻǳŘ ǎŜǊǾƛŎŜ ǇǊƻǾƛŘŜǊ2. 

 

Step 2: Project team view the statues of the provided cloud servers, and check this cloud 

ǎŜǊǾŜǊΩǎ ǘŜŎƘƴƛŎŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ƛŦ ƛǘ ƳŜŜǘǎ ǿƛǘƘ ǘƘŜ {¦D5. ǊŜǉǳƛǊŜƳŜƴǘǎΣ ǎǳŎƘ ŀǎ (but not limit 

to): Cloud Name, Status, Server Type, Cloud Msg, Cloud ID / Key ID, IP Address, Repository or 

Bucket-Name, Total Bytes, Hard-Desk, /t¦Σ w!a Χ ect. Were the servers statues is the 

following: 

  

                                                      

2 ICUD & MDLF awarded this service to third party company  (TELNET Company) 
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Server 1 Proporities:  
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Server 2 Proporities 
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Server 3 Proporities:
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Server 4 Proporities:
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Step 3: Project team designates a server for each urban area, so the 4 received servers were 

assigned for the 4 urban areas as detailed in the next section in this report. 

Step 4: Installing the needed software (in ǘƘŜ ŎƭƻǳŘ ǎŜǊǾŜǊΩǎύ ǘƻ ŀŎŎƻƳƳƻŘŀǘŜ ǘƘŜ {¦D5B 

which is the following: QGIS, PostgreSQL, Geo-Server, Angular v12 and Microsoft V.Net 6 

Step 5: Deploying the GIS web-application in the server as in below pictures: 

1. Ramallah and Al Bireh Cluster (Main Page): 
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2. Bethlehem Cluster (Main Page) 
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3. Hebron Cluster (Main Page) 

 

 

 

 

 

 

 






























