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LIST OF ABBREVIATIONS 
 

GIS Geographical Information System 

GIZ German Agency for International Cooperation 

IT Information Technology 

JVA Jordan Valley Authority   

KAC King Abdullah Canal 

MCM Million Cubic Meter 

MWI Ministry of Water and Irrigation 

MWR Management of Water Resources 

NWMP National Water Master Plan 

WAJ Water Authority of Jordan  

WEAP Water Evaluation And Planning Tool  

WWTP Wastewater Treatment Plant 
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EXECUTIVE SUMMARY 
 
The final report represents the final requested deliverable from the consultant. The final 

report represents the main project achievement throughout the project cycle in addition to 

the consultant recommendations for future improvement. 

The main project achievements were the development of the digital platform and uploading 

the available 3rd national water master plan documents.  

Also, the consultant delivered 5 days training on the management of the digital platform for 

the key users from MWI, WAJ and JVA. 
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1. INTRODUCTION 
 

1.1 BRIEF ABOUT THE PROJECT 
 

This project is implemented under the umbrella of the GIZ Water Program project titled 
Management of Water Resources (MWR). This project is part of the GIZ Water Program 
project titled Management of Water Resources (MWR).  
 

Through the dynamic and user-friendly Geo-platform, the result of the NWMP-3 will be 

presented. This platform should present the results of NWMP-3 in a systematic and 

automated way with user- friendly interfaces providing on spot analysis based on the updated 

values and parameters provided by all relevant data sources through direct link to their 

databases. The main objectives of the of the Digital Platform are: 

• Present content of the Third National Water Master Plan (graphics and maps showing 

the current situation and what is planned) 

• Ease digital updating of NWMP-3 (every 5 years) 

• Show projects in the Capital Investment Plan and related information in the form of 

thematic maps (separate for water supply, wastewater, reuse, and energy) 

• Show the status of the resources for allocation decisions:  

1. long-term average and the current amount of rainfall at representative stations 

2. storage capacity and actual stored amount in dams 

3. active wells with production in the last 3 years and current. 

The platform will be ready with all tools needed to analyze GIS data to show the results in a 

map-based interface with the option to show all analysis charts and tables that supports the 

future planning and decision-making process. 

The project Development Strategy will be conducted in two Phases. The success of the project 

in providing a long-term sustainable platform is dependent upon the completion of both 

project phases, furthermore, the Geo-Platform implementation will follow an incrementally 

approach so it covers all the finalized NWMP volumes contents and analysis results as they 

are ready. 

The project has an addendum to the original contract (Contract No. 83393203). Under this 

addendum, the consultant in coordination with GIZ will assess the GIS activities in the water 

sector in Jordan and propose the best solution to create central GIS unit (s) to support the 

decision-making process in the sector, harmonize and regulate the GIS data, GIS technology 

and all water-related applications used in the sector. 
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1.2 PROJECT OBJECTIVES  
 

The main goal of this project is to apply the concept of the sustainability and 

institutionalization of the activities of the Third National Water Master Plan to support the 

decision-making and planning processes. Therefore, specialized programming and web-based 

development services for the NWMP-3 results should be provided to ensure the authorization 

of the Ministry of Water and Irrigation to update these results based on the updated 

information.  

The objective of this project is to design and implement a GIS-based platform based on the 

Third National Water Master Plan (NWMP-3). The platform will present the results of NWMP-

3 in a systematic and automated way with user-friendly interfaces providing on-spot analysis 

based on the updated values and parameters provided by all relevant data sources through a 

direct link to their databases. The platform will be ready with all tools needed to analyze GIS 

data to show the results in a map-based interface with the option to show all analysis charts 

and tables that supports the future planning and decision-making process. The platform will 

show the management of the water sector institutions (MWI, WAJ, and JVA). 

The main objective of the new task; “needs assessment for the proposed GIS unit to 
effectively and efficiently serve all water sector institutions” (addendum) is to modernize 
and harmonize GIS services in the water sector institutions and to define a common unified 
vision and establish a mutual framework for all counterparts within the water sector to 
efficiently and effectively utilize the GIS technology to support and enhance the decision-
making process in MWI, WAJ, and JVA, the task resulted in proposing a unified GIS unit for 
the water sector with a roadmap for its responsibilities, services, and SOPs. 
 

1.3 CONSULTANT TASKS 
According to the project TOR, the consultant tasks are divided into two phases; inception 

phase and the implementation phase. The following methodology was adopted during the 

inception and implementation: 

• Review all documents & presentations produced within each NWMP volume and 

identify the core content such as analysis results, maps, charts and tables. 

• Review and analyze all data types, GIS layers with the data sources as needed to design 

the database model of the Geo-Platform. 

• Consultation with stakeholders for initial input and analyze the quality of all data types 

needed to define the NWMP results. 

• Study and understand the NWMP objectives by conducting meetings with GIZ and 

counterpart staff (MWI, WAJ, Water Utilities, and JVA)  

• Assembly and mapping of base line information (land use, topography, drainage, 

vegetation, infrastructure, protected areas, cultural sites, etc.) 

• Build the database design required to operate the Geo-platform and host the data 

from various sources 

• Implement and deliver a digital platform for the water sector (NWMP) based on 

ArcGIS environment, which provides a customized web-based interface for presenting 
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the NWMP-3 results with an easy-to-use data entry application to enable all 

counterparts to update these results based on the updated information which shall 

be provided from the different data sources. 

 

The following chart shows the main tasks of the consultant during the implementation phase.  

 
 

 
Figure 1: The Consultant's tasks during the implementation phase 

 

Under the “needs assessment for the proposed GIS unit to effectively and efficiently serve all 

water sector institutions” task, for the concept for GIS specialized training for the GIS unit 

staff to improve and built the  capacity of managing, monitoring, and developing in the GIS 

environment within the whole water sector shall be developed. Furthermore, a separated 

final report was prepared and delivered specifically for this task. 

 
The following NWMP-3 documents were reviewed and implemented in the project: 
1. Rapid Assessment of the Consequences of Declining Resources Availability and 

Exploitability for the Existing Water Supply Infrastructure.  

Ensure that the data 
used in the platform 

are the official 
validated and quality 

checked data 
Building the Geo-

platform 
architecture and 

structure based on 
NWMP approach, 

data sources

Develop the Geo-
Platform 

incrementally so it 
covers all the 

finalized NWMP 
volumes contents

Deliver a state-of-art 
Geo-Platform covering 

all needed tools and 
webpages

Involving of GIZ and 
partner’s selected 

teams in all 
development 

activities 

Regular exchange 
with selected group 
of partner staff on 
the work progress 

Establish the needed 
links and digital tools 

for data exchange 
and integration with 

other systems 

Needs assessment 
for the proposed GIS 

unit to effectively 
and efficiently serve 

all water sector 
institutions



DEVELOPING A DYNAMIC DIGITAL GEO-PLATFORM FOR THE THIRD NATIONAL WATER MASTER PLAN 
 FINAL REPORT 

7 

2. Third National Water Master Plan (NWMP-3) Volume B Water Resources with its 
Annexes. 

3. Third National Water Master Plan (NWMP-3) Volume C: Water Demands, Uses and 
Allocation Gaps with its Annexes 

4. Third  National Water Master Plan (NWMP-3) Volume D: Planning and Decision-
Support System Tools 

5. Institutionalization Standard Operating Procedures for Preparation of the Annual 
Water Budget and the Water Master Plan through a Moderated Processes  

2. PROJECT ACHIEVEMENTS 

2.1 Identifying the Data Sources 
• All data sources for the 3rd national water master plan volumes contents were 

identified and the data inside the platform database was recognized and implemented 
in a comprehensive way. 

• The consultant reviewed and analyzed all data types as needed to build the Geo-
Platform. 

2.2 Enforcement of the Database Schema 
• The Geo-database model for the 3rd NWMP platform was implemented in three 

successive phases (Conceptual design, Logical design, and physical design). 

• The 3rd NWMP data has been uploaded to the geodatabase: 
▪ Tabular data imported from Excel or entered manually into the 

database tables 
▪ GIS data collected from GIZ and then loaded to the database 
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NWMP-3 
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Manual Data Entry / Import from Excel 
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Figure 2: NWMP-3 Master Database 
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• Database was implemented with the following total features: 

Total  
Feature Datasets 

Total  
Feature Classes 

Total  
Tables 

Total    
Domains 

27 101 87 183 

 
Datasets:   Tables 

   
 
GIS Layers    
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Raster Datasets  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.3 Implementing NWMP Digital Geo-Platform: 
 
The developed digital platform consists of the following components:  

A- NWMP-3 Volumes Portal: The consultant used the ArcGIS technology to implement 
the content of the volumes including: providing dynamic map viewers that allow to 
navigate and switch between the map layers and providing dynamic tables and charts. 
The listed below ArcGIS products were used during the implementation of the 
platform: 

a. ArcGIS Portal: it allows organizations to organize, discover, use, and share 
spatial information across an entire enterprise 

b. ArcGIS Story Maps: is a story authoring web-based application that allows to 
share maps in the context of narrative text and other multimedia content 

c. ArcGIS Dashboard: is a view of geographic information and data that allows 
creating of charts and maps to see trends which allows displaying multiple 
visualizations that work together on a single screen. 

d. ArcGIS Sites: it allows to create a tailored web page experience for users to 
support sharing portal's authoritative GIS data to other departments. 

e. ArcGIS Application Builder: the ArcGIS Platform comes with a set of 
frameworks for application development that allows developers and non-
developers alike to create and share applications very quickly. These builders 
allow non-developers to configure through wizard’s web and mobile 
applications based on content from an organization’s ArcGIS Portal 
implementation. 
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Each available volume of the 3rd NWMP was addressed by analyzing its content including: 
figures, maps and tables wherein the following steps were followed for each volume during 
the platform implementation: 

• Each table listed in the documents was considered within the geo-database design 

• Each map Layer listed in the documents was collected from the GIZ team and included 
in the geo-database model 

• Data was collected and inserted into the tables and layers according to the volume’s 
documents 

• All tables were considered in the data entry application to allow future edit/update 
operations  

• Each table was provided in a dynamic style (connected to the database table) within 
the digital platform 

• Each map was prepared in a dynamic map viewer to allow map navigation with 
dynamic table of content  

• Each chart was represented in a dynamic format (connected to the database table) 

• All volume content including text, charts, maps, photos, and tables were organized in 
a story telling style and published to the digital platform. 
 

The following snapshots show the final product of the Digital Platform / Volumes’ 
presentation components: 

 
Digital Platform Home Page: 
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NWMP-3 Volumes Main Page: 
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SOPs (Home Page) 

 
 
 
Rapid Assessment Report (Home Page) 
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Volume B (Home Page) 

 
 
Volume B (insider page) 
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Volume C (Home Page) 
 

 
 
Volume C (insider page) 
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Volume D (Home Page) 

 
 
Volume D (insider page) 

 
 

B- NWMP-3 Dashboards: Dynamic dashboards were implemented within the platform 
to support the decision-making process and offer different level of data 
representation; the following operational dashboard views were provided: 

a. Dams Dashboard 
b. Volume (C) Dashboards 
c. CIP Dashboard 
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The following snapshots show the final product of the Digital Platform / Operation 
Dashboards Component: 
 

Dams Dashboard  

 
 
Volume C (Water Use) Dashboard 
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Volume C (Water Demand) Dashboard 

 
 
Volume C (Water Allocation and Gaps) Dashboard 
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CIP Projects Dashboard (Water) 

 
 
CIP Projects Dashboard (Waste Water) 

 
 
 

C- Data Entry/Update Application: The data entry tools allow to enter all data as received 
from the stakeholders through an easy-to-use web interface running under the 
NWMP platform portal, the entered data will be saved to the NWMP database. 
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Data Entry Application 

 
 
 

2.4 Platform Management Module 
The digital platform administrator can fulfill the following administration tasks through the 

ArcGIS for Portal and ArcGIS Desktop software: 

o Create and manage groups to control access to the platform components. 

o Manage the geodatabase features through ArcGIS for desktop 

o Add, modify, and publish the GIS layers to the platform though Portal interface 

o Add/delete/modify the content of the volumes 

o Modify the map layers, symbology and dashboards and publish the results to the 
platform 

2.5 Training and knowledge transfer 
The consultant conducted 5 days training on the management of the digital platform for 23 

employees from the key stakeholders (MWI, WAJ and JVA). The training covered topics 

related to the management of the digital platform and data updating. The training course 

outline and manual can be found in annex 1 and annex 2 respectively. 
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The consultant provided the participants with the following documents: 

- User manual with training exercises documentation  
- Demo account for one month to practice the training exercises 
- Certificate of completion 
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3. CHALLENGES AND REMARKS 
 

• Ensure the data acquisition sources and confirm preparing the data in a well and 
proper format on a timely basis, since most of the data were collected from the 
volumes documents and inserted manually to the platform during the development 
of the digital platform. 

• Ensure the trained team in MWI, WAJ and JVA are available for data updates and have 
all the required tools and capabilities to perform the updates on regular basis and/or 
when needed. 

4. AREAS FOR FUTURE IMPROVEMENTS 
 

• Engagement of the stakeholders should be improved by activating and enhancing the 
SOPs to cover the NWMP platform data update and to engage the platform in the 
decision support and planning processes in the water sector  

• To implement the remaining volumes in the Platform (Volume E, Volume F and 
Volume G) 

• Developing mobile applications to feed the platform with data updates from the field 
upon site visits  

• To integrate the Digital Platform with the existing systems of data sources such as 
NWIS, eGWMS and WMIS systems 
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5. CONSULTANT RECOMMENDATIONS 
 

• Improve the GIS environments in MWI, WAJ and JVA in terms of hardware and 
software licenses 

• To ensure continues support from the higher management from MWI, WAJ, JVA to 
activate and use the platform and continue updating the data 

• To provide advanced training courses for the platform operator to ensure they have 
the capacity to perform administration and analysis tasks whenever needed. 

• Continuous review of the platform data update shall be done on regular basis from 
the management 
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ANNEXES 
 
ANNEX 1: User Manual   
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ANNEX 2: Training Course Agenda 
 
 
 

 


