
  i 
 

 

 

 
  3/"! Τ"ȡ 7)3$- 

7!4%2 
).&/2-!4)/. 
3934%- &/2 
$!4! 

-!.!'%-%.4 
ɉ7)3$-Ɋ 

AYEYARWADY STATE OF THE 
BASIN ASSESSMENT (SOBA) 

Status: FINAL 
Last updated: November 2017 
Prepared by: 
International Water Management Institute (IWMI) 
S. Siddiqui 
R. Johnston 
N. Abeyrathna 

Disclaimer 
"The Ayeyarwady State of the Basin Assessment (SOBA) study is 
conducted within the political boundary of Myanmar, where more 
than 93% of the Basin is situated." 



NATIONAL WATER RESOURCES COMMITTEE (NWRC) | AYEYARWADY STATE OF THE BASIN ASSESSMENT (SOBA) REPORT 

  ii 
SOBA 2B | WISDM 

TABLE OF CONTENTS 

TABLE OF CONTENTS ............................................................................................................................................ II 

ACKNOWLEDGEMENTS ........................................................................................................................................ 4 

LIST OF ABBREVIATIONS ...................................................................................................................................... 5 

EXECUTIVE SUMMARY .......................................................................................................................................... 6 

1 INTRODUCTION ...................................................................................................................................... 7 
1.1 Purpose and Structure of the Report ......................................................................................... 7 

2 WISDM REQUIREMENTS SPECIFICATIONS ........................................................................................... 8 
2.1 General Requirements ................................................................................................................ 8 
2.2 Expected Requirements .............................................................................................................. 8 
2.3 Specific Data Access Requirements ........................................................................................... 9 
2.4 Roles and Permissions ............................................................................................................... 10 
2.5 Functional requirements and solutions..................................................................................... 11 
2.6 Non-Functional Requirements ................................................................................................... 12 
2.7 User Interface ............................................................................................................................. 12 
2.8 Main Modules of the Portal ....................................................................................................... 12 
2.9 Data Submission Workflow ....................................................................................................... 16 
2.10 Use Cases: .................................................................................................................................. 18 

3 WISDM TECHNICAL SPECIFICATIONS ................................................................................................. 22 
3.1 System Architecture .................................................................................................................. 22 
3.2 Relational Schemas of WISDM ................................................................................................. 22 
3.3 Entity Relationship Diagram ..................................................................................................... 24 
3.4 User Authorization  Process ..................................................................................................... 25 
3.5 Technology Overview ............................................................................................................... 25 

4 DATA AND METADATA STANDARDS .................................................................................................. 28 
4.1 Metadata Specifications for WISDM ........................................................................................ 28 

5 DATA HOLDINGS ................................................................................................................................... 35 
5.1 Public Domain Data ................................................................................................................... 35 
5.2 SOBA Package Data ................................................................................................................... 35 
5.3 Document Hub .......................................................................................................................... 35 

6 CONCLUSIONS ...................................................................................................................................... 37 
6.1 New features ............................................................................................................................. 37 

7 REFERENCES ......................................................................................................................................... 39 

APPENDIX I - METADATA TEMPLATE ELEMENT DESCRIPTION ....................................................................... 40 

APPENDIX IA - METADATA ENTITY SET DEFINITIONS ...................................................................................... 42 

APPENDIX II - PUBLIC DOMAIN DATASETS INCORPORATED INTO WISDM .................................................... 44 

APPENDIX III - LIST OF HYDROLOGICAL AND CLIMATIC DATA ADDED TO WISDM FROM HYDROHUB (SOBA 
1) ........................................................................................................................................................................... 47 

APPENDIX IV - LIST OF BIBLIOGRAPHY PROVIDED BY SOBA 2A ...................................................................... 52 

APPENDIX V - LIST OF ARTICLES, REPORTS, AND PRESENTATIONS IN DOCUMENT-HUB ............................. 56 
 

 

 

  



NATIONAL WATER RESOURCES COMMITTEE (NWRC) | AYEYARWADY STATE OF THE BASIN ASSESSMENT (SOBA) REPORT 

3 
SOBA 2B | WISDM 

 

 

 

 



NATIONAL WATER RESOURCES COMMITTEE (NWRC) | AYEYARWADY STATE OF THE BASIN ASSESSMENT (SOBA) REPORT 

 

4 
SOBA 2B | WISDM 

ACKNOWLEDGEMENTS 
 

Report citation:  

Siddiqui, S., Johnston, R., Subasinghe, C., Abeyrathna, N., Ramkumar, T. 2017. Water Information System for 
Data Management (WISDM). Ayeyarwady State of the Basin Assessment (SOBA) Report 2b. National 
Water Resources Committee (NWRC), Myanmar. 

 

The Water Information System for Data Management (WISDM) is based on the water-related spatial and 
non-spatial data for the Ayeyarwady Basin provided by the six State of Basin Assessment (SOBA) packages. 
The authors would like to thank all the SOBA Package Leaders for sharing the data they have collected during 
their package activities. Additionally, Robyn Johnston and Ian Makin are thanked for their inputs and 
feedback during the preparation of the final report. 

Team members 

¶ Salman Siddiqui ɀ Senior Manager GIS, RS and Data Management Unit, International Water 
Management Institute (IWMI) 

¶ Robyn Johnston ɀ Senior Researcher, International Water Management Institute (IWMI) 

¶ Chandima Subasinghe ɀ GIS/RS Analyst, International Water Management Institute (IWMI) 

¶ Nuwan Abeyrathna ɀ Geospatial Programmer/Analyst, International Water Management Institute 
(IWMI) 

¶ Tharmananthan Ramkumar, Database Administrator, International Water Management Institute 
(IWMI) 

 

 

 

 

 
 
 

About IWMI 

The International 7ÁÔÅÒ -ÁÎÁÇÅÍÅÎÔ )ÎÓÔÉÔÕÔÅ ɉ)7-)Ɋ ÉÓ Á ÎÏÎȤÐÒÏÆÉÔȟ 

scientific research organization focusing on the sustainable use of water 

and land resources in developing countries. IWMI works in partnership with 

governments, civil society and the private sector to develop scalable 

agricultural water management solutions that have a real impact on poverty 

reduction, food security and ecosystem health. Headquartered in Colombo, 

Sri Lanka, with  regional offices across Asia and Africa, IWMI is a CGIAR 

Research Center and leads the CGIAR Research Program on Water, Land and 

Ecosystems (WLE). 

 
 

  



NATIONAL WATER RESOURCES COMMITTEE (NWRC) | AYEYARWADY STATE OF THE BASIN ASSESSMENT (SOBA) REPORT 

5 
SOBA 2B | WISDM 

 

LIST OF ABBREVIATIONS 
 
AIRBM  Ayeyarwady Integrated River Basin Management  
C1 Component 1 
HIC Hydro-Informatics Centre 
ISO International Standardization Organization 
IWMI  International Water Management Institute  
SOBA 1 State of the Basin Assessment 1: Hydrology 
SOBA 2a State of the Basin Assessment 2a: Groundwater Resources of the Ayeyarwady Basin 
SOBA 6 State of the Basin Assessment 6: Participatory 3D Mapping and Local Consultations, and 

Communities Atlas 
WMS Web Mapping Service 
 
 

 
 



NATIONAL WATER RESOURCES COMMITTEE (NWRC) | AYEYARWADY STATE OF THE BASIN ASSESSMENT (SOBA) REPORT 

 

6 
SOBA 2B | WISDM 

EXECUTIVE SUMMARY 
 

The Water Information System for Data Management, is a web-based data portal that provides secure access 
to a wide range of spatial and time series data, and other information relevant to managing and developing 
×ÁÔÅÒ ÒÅÓÏÕÒÃÅÓ ÉÎ -ÙÁÎÍÁÒȭÓ ÍÁÊÏÒ ÒÉÖÅÒ ÂÁÓins. The portal will facilitate sharing of key datasets among the 
State of the Basin package teams, between government departments, international and local organizations, 
universities and the global research community. The initial role of Water Information System for Data 
Management is to facilitate access to data for all Component Teams to support the State of the Basin 
Assessment. 

WISDM has three main modules: Datasets, Document-hub and Mapping-portal. The Datasets module has 
been developed to provide access to the water-related spatial and non-spatial datasets, including time series 
data. An authorized user can access and search the database for which s/he is authorized to do so and view 
the metadata. The Document-hub is a knowledge-base repository for easy access to literature relevant to 
the water resources of the Ayeyarwady Basin. It facilitates information collection, organization and retrieval 
supported by a search facility. The mapping-portal is an online mapping tool that enables visualization of all 
spatial data available under WISDM. The available map layers are organized into interdisciplinary topics or 
categories. The mapping-portal is provided with basic functions such as zoom-in, zoom-out, pan, etc., to 
support the visualization and exploration of the spatial data. 

WISDM has a tailor-made user and data management system, which provides the administrator with full 
control to define user access rights and data sharing for each individual data. WISDM is developed using the 
latest open source web-development and database technologies, making it flexible enough to be 
customized and meet the future needs. 
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1 INTRODUCTION 
The International Water Management Institute (IWMI) has been contracted to provide data management 
support to the State of the Basin Assessment under the Ayeyarwady Integrated River Basin Management 
(AIRBM) project.   

The core objective of the data management sub-component is to develop the Myanmar Water Information 
System for Data Management (WISDM), a web-based data portal to provide secure and easy access to a 
wide range of spatial and time series data, and other information relevant for managing and developing 
×ÁÔÅÒ ÒÅÓÏÕÒÃÅÓ ÉÎ ÔÈÅ ÃÏÕÎÔÒÙȭÓ ÍÁÊÏÒ ÒÉÖÅÒ ÂÁÓÉÎÓȢ  4ÈÅ ÉÎÉÔÉÁÌ ÒÏÌÅ ÏÆ 7)3$- ÉÓ ÔÏ ÆÁÃÉÌÉÔÁÔÅ ÁÃÃÅÓÓ ÔÏ Äata 
for the Component 1 (C1) Team from all packages working on the State of the Basin Assessment.    

Simultaneously, the aim is that WISDM will form the basis for, and seamlessly merge with, the information 
systems being developed for the Hydro-Informatics Centre (HIC).  In addition to the technical requirements 
for data access, an important role of the project will be to help develop modalities for government and non-
government partners to share data; and to provide advice on conceptual design for an expanded system as 
the basis for an Ayeyarwady Decision Support System. 

The WISDM data portal has been created as a web-based tool with the core objective of data-management 
and data sharing. It provides controlled access to a wide range of spatial and time series data, and other 
information relevant to managing and developing water resources in the Ayeyarwady Basin, which can be 
expanded to other major river basins of Myanmar. Following are the major features of the portal considered 
during its development: 

Ɇ The data portal is designed as a community driven platform, where users can upload and 
download the data and documents. 

Ɇ The platform includes a publishing workflow for all contents uploaded (data and documents), 
which go through a review process before being published for use. 

Ɇ The platform applies a role based user management system where each user has specific roles 
such as editor, reviewer, publisher and/or administrator. 

Ɇ The platform includes a spatial data viewer where users can visualize the spatial data available 
through the platform 

Ɇ The platform includes a knowledgebase called Document-Hub, which provides access to 
reports, and publications divided into different categories; if required, users can add new 
categories as well. 

Ɇ The data, spatial data, and Document-Hub are provided with a search facility to help users locate 
the data or publications of interest. 

1.1 Purpose and Structure of the Report  

This report is prepared for the State of the Basin Assessment (SOBA) for the AIRBM project and presents a 
detailed description of the WISDM. It explains the purpose and feature of the portal, the interfaces of the 
system, what the portal will do, the constraints under which it must operate, and the system response to 
user inputs. This document is intended for: (i) end users; (ii) system developers wishing to extend the WISDM 
system; and (iii) WISDM system maintenance staff. 
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2 WISDM REQUIREMENTS SPECIFICATIONS 
 

The WISDM portal is conceived as a data portal, initially to facilitate data sharing among SOBA packages and 
ÁÔ Á ÌÁÔÅÒ ÓÔÁÇÅ ÁÍÏÎÇ ÒÅÌÅÖÁÎÔ ÓÔÁËÅÈÏÌÄÅÒÓȢ 4ÈÅ ÆÏÌÌÏ×ÉÎÇ ÔÈÒÅÅ ÐÏÉÎÔÓ ÏÕÔÌÉÎÅ )7-)ȭÓ ÁÐÐÒÏÁÃÈ ÁÎÄ 
requirement of the WISDM: 

1) Understanding that an effective information system is as much about partnerships and data-sharing 
as about technical design and implementation 

2) The need to facilitate data coordination and access immediately to support timely preparation of 
SOBA 

3) The importance of building flexible systems capable of handling a wide range of data and 
information types, to international best practice standards and formats, in order to provide a solid 
basis for transitioning to an expanded state of the art Decision Support System in HIC in the longer 
term. 

The WISDM system is designed to include the following specific requirements: 

Ɇ A database of water-related spatial datasets and metadata, including time-series data on 
hydrology and climate; 

Ɇ An online mapping and visualization tool to view and query data; 
Ɇ Facilities for partner organizations and SOBA packages to upload and download datasets 

(subject to permission from the owner of the data); and 
Ɇ A knowledgebase ɀ a document repository for easy access to relevant literature. 

 

2.1 General Requirements  

In addition to the specific requirements, the general requirements consist of objectives and goals that were 
stated in the project proposal and discussed during the meetings with the client. General requirements of 
the WISDM are: 

Ɇ Is accessible via the Internet. 
Ɇ Allows authorized users to log in to the system; 
Ɇ Allows System Administrator and Project Management Unit (PMU) Staff to access and 

download data; 
Ɇ Restricts access to functionality of the system based upon user roles; 
Ɇ Allows package users to log in and upload data and view metadata; 
Ɇ Needs to be installed and maintained in either a cloud server or a local computer/server; 
Ɇ Includes help feature to guide user; and 
Ɇ A product reference manual that describes how to install/setup and run the application. 

 

2.2 Expected Requirements  

These requirements are implicit to the system and may be so fundamental that the client does not explicitly 
state them. The necessary features have been developed in the WSDM system to meet the following 
fundamental requirements: 

Ɇ The system shall maintain a database of all tabular and spatial data and metadata in the 
information system. 

Ɇ The ÓÙÓÔÅÍ ÓÈÁÌÌ ÅÎÁÂÌÅ ÔÈÅ ÁÄÍÉÎÉÓÔÒÁÔÏÒ ÔÏ ÃÈÁÎÇÅ Á ÕÓÅÒȭÓ ÔÙÐÅ ÔÏ ÁÎÙ ÕÓÅÒ ÔÙÐÅȢ 
Ɇ The administrator will be able to configure any changes and control access at individual dataset 

level. 
Ɇ The system shall enable the authorized PMU user to change or update any data, where 

permitted. 
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Ɇ The system shall allow the user to log in based upon an assigned login ID and password. 
Ɇ The system shall automatically send notifications to the reviewer and administrator when 

authorized users upload any content. 
Ɇ The user interface of the system shall be easy to use and will make use of drop-down boxes, 

radio buttons, and other selectable fields wherever possible instead of fields that require the 
user to type in data. 

 

2.3 Specific Data Access Requirements 

The portal is designed with functionality that can provide open access to a reference set of public domain 
base data layers (such as elevation, basin extent, population and land cover) for the Ayeyarwady, whereas, 
for specialized datasets from partner organizations, access is provided based on IP rights/copyrights and 
agreements with the data providers.   

The client required a high degree of data confidentiality. This requirement changed the nature of the WISDM 
portal from the initial concept design set out in the contract, as a data-sharing platform Ȭto facilitate access 
to data for all component teams to support the State of the Basin Assessmentȭ.  After discussions with the 
client, the following agreement was reached (Thein 2017).   

1) The WISDM portal will remain internal to SOBA for the time being (at least until its handover to C1). 
Therefore, the WISDM developer (a sub-set of the SOBA 2: Groundwater Groundwater Resources 
of the Ayeyarwady Basin and WISDM ɀ Water Information System for Data Management Team) will 
not allow access to the public from their end. However, the portal will go ȬÌÉÖÅȭ ÏÎÌÉÎÅ ɉÁÆÔÅÒ ÒÅÖÉÅ× 
by the C1 Team, - which is normal procedure for any internet publication such as the AIRBM website) 
and allow public users to visualize the data 
contained within the portal. To provide 
immediate support to SOBA packages from 
WISDM, the following arrangements had been 
made.  
 

a. Two log-in authorizations were given to 
each SOBA package (not to individuals, 
but as e.g. SOBA5 User 1 and 2).   

 
b. These log-ins provide access as follows:  

1. Full access to the knowledge base of documents (now called Document 
Hub). 

2. Read access to the database listing including metadata.  
3. Upload access for data and metadata to each SOBA's respective 

compartment (each SOBA can upload and download in their own 
compartment or access area). However, they cannot see each other's data 
through WISDM but can share it through PMU (Mya Mya Win, the GIS 
Specialist, PMU) by using a non-disclosure agreement and data sharing 
agreements (this is a normal routine workflow for data sharing). 

4. All data uploads by each SOBA team will be checked, verified, and arranged 
by the WISDM Team and stored in the data repository. 

5. Download will be available only for data uploaded by the same package 
team. 

6. Access to the mapping tool to view mapped data, but no download. All data 
will be available for viewing and screen capture only. 

7. No data will be available for download until the WISDM is handed-over to 
C1. Data transfer can be done through data sharing procedure until the 
WISDM development is completed and handed over to C1. 

 

NO DATA WILL BE AVAILABLE 
FOR DOWNLOAD UNITL 

WISDM DEVELOPMENT IS 
COMPLETE AND IS HANDED-

OVER 
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2.4 Roles and Permissions 

4Ï ÍÅÅÔ ÔÈÅ ÃÌÉÅÎÔȭÓ ÓÐÅÃÉÆÉÃ ÒÅÑÕÉÒÅÍÅÎÔÓ ÆÏÒ ÃÏÎÔÒÏÌÌÅÄ ÁÃÃÅÓÓ, the WISDM data access uses defined roles 
and permissions. The access to data, documents, and metadata is controlled by the assigned set of roles and 
permissions for each registered user. 

Definite groups and roles have been defined to control the access to the data based on the specified data 
access policy of the client. The WISDM portal supports the following user roles. Each user role is composed 
of a set of data access permissions, which are not available for external configuration. For simplicity and 
security, only WISDM administrator(s) can assign roles to users. 

 

Table 1 - Description of user roles 

ROLE DESCRIPTION 

Viewer Users assigned the viewer role are permitted to view reports and metadata 
but cannot edit, upload, or download data, except where permitted 

Editor The editor role has all of the permissions of the viewer role, as well as 
permission to upload data and, literature and create metadata. This role is 
restricted to the package user only and each package user will have access to 
their relevant package data only. 

Reviewer The reviewer role has all of the permissions of the rditor role, as well as the 
permission to review the uploaded data, literature, and metadata created by 
the editor. This role is restricted to the package user only and each package 
user will have access to their relevant package data only. 

Publisher The publisher role has the all permissions of editor and reviewer; in addition, 
the publisher can approve any data/metadata, or documents to be published 
on the WISDM portal. 

Administrator  The administrator role has all of the reviewer/editor/publisher permissions, as 
well as the ability to create new users and assign them roles. 

 

To assign data access permissions, and to avoid confusion, all users are divided into different groups. Each 
group is assigned with a set of predefined permissions. 

Table 2 - Description of user groups 

ROLE DESCRIPTION 

Normal user All users under this group can only access metadata and download public 
domain data. 

Authenticated user All users under this group have the privileges of normal user  but have to 
register, provide personal information, and agree to license/terms of use to 
download the data with restricted access 

Package User This group is based on the users under the SOBA packages and has all of the 
privileges of a normal user, with limited access to data uploaded by their 
package only. 

PMU user The PMU user is a specialized group, and can access all available data on the 
WISDM portal.  

Administrators This group has access to all data on the portal and can create new user and 
assign users to different groups 
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2.5 Functional requirements and solutions 

 

Table 3 - Functional requirements and provided solutions 

S. NO. REQUIREMENT RATIONALE SOLUTION CAPABILITY 

1 Only authorized clients 
can log-in to the system. 

This solution ensures that only 
authenticated clients can log-in 
to the system. 

An authentication system 
based on roles and user groups 
has been implemented. 

2 Initially, only package user 
can upload the data. 

Before launch WISDM remains 
internal to SOBA. 

Only authenticated packages 
users are permitted to upload 
the data. 

3 Full access to the 
knowledge base of 
documents. 

This ensures that all of the 
documents in the knowledge-
base are available to the package 
clients  

Access to documents under 
knowledgebase is kept open 
for the package clients. 

4 The WISDM portal shall 
remain internal to SOBA 
until officially 
published/launched.  

This ensures that access to the 
sensitive data is controlled. 

Aside from the home page, 
access to all other modules is 
restricted. Only authorized 
package and PMU clients will 
be able to get access. 

5 Limited authorizations for 
each package. 

To limit the access of the 
package user to their relevant 
data. 

Only two sets of credentials 
have been issued to each 
package. 

6 Read access to the 
datasets listing and 
metadata. 

Restricted access to the data. Authorized package users can 
only access the metadata. 

7 Package users can upload 
data. 

To facilitate data submission, 
package users are allowed to 
upload data to the WISDM. 

The authentication system 
allows the package users to 
upload the data through the 
WISDM system. 

8 All data uploads to be 
checked and verified. 

To ensure quality and relevance 
of the uploaded data before 
making it available through 
WSIDM . 

A data submission workflow 
has been implemented to 
ensure quality content shared 
through WISDM. 

9 This solution shall provide 
download access to the 
data uploaded by the 
package only. 

This ensures the data sharing 
among packages through PMU 
only. 

Download access to data is 
restricted to the relevant data 
uploaded by that package. 

10 The solution shall provide 
viewing capability to the 
spatial data but no 
downloads. 

This will ensure that the client 
knows about the available 
spatial data and access requests. 

The download access to all 
spatial data is disabled. 

11 Organize data in specific  
categories. 

Data should be arranged in 
related categories for the ease of 
searching, and viewing. 

Category and sub category 
hierarchical arrangement of 
data has been implemented 
for all content viewing and 
uploading. 

12 Provide simple text search 
on metadata. 

This allows the clients to search 
for specific data or documents. 

A full text search mechanism 
has been implemented to carry 
out searches for specific 
document data. 

13 Provide options to refine 
search results. 

This will ensure that the client 
finds the required 
data/documents. 

The advance search module 
has been implemented to 
support the clients search 
using  metadata. 
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2.6 Non-Functional Requirements 

Performance requirements: 

The WISDM portal will be used as the main platform to manage the whole database of water related data 
and information in the AIRBM project and relevant government organizations. Therefore, the WISDM 
database must perform all the functional requirements specified. 

Safety requirements: 

The database may crash from time to time as a result of a computer virus or operating system failures.  
Therefore, the WISDM managers must ensure that regular backups of the database are made. Daily backups 
are recommended to ensure minimal loss of work, enabling rapid reinstatement of full functionality after a 
software system failure.  

Security requirements: 

The WISDM database has secure access. WISDM recognizes multiple categories of user groups, namely: 
administrators, publishers, reviewers, editors and users. These users can view all or some specific 
information from the database; depending on the user rights of the user group. For example, administrator 
level users are able to modify the data, including editing, appending, and/or deleting records. Similarly, the 
administrator has the privilege to add or remove users and to define their access rights. All other users only 
have rights to retrieve, view and download the information, where permitted, from WISDM. 

2.7 User Interface 

The heart of interface design is hiding complexity. Each additional step from the home page to the desired 
piece of information will progressively dissuade users from browsing. A good interface provides simple paths 
to go through in order to get where a user wants. 

A simple and visible search box is a perennial interface element that is recognized by the majority of users; 
for many of them, the search box is the default way of browsing. Therefore, it is important to make it visible 
and accessible on the homepage as well as in all of the website's individual pages.  

Considering this, the search box has been placed in the centre of the homepage and is a point where the 
user can start interacting with the portal. Similarly, other resources/modules i.e., Datasets, Document-Hub, 
and Mapping Portal, have been given prominent visibility on the homepage, just below the search box. If a 
user is interested in any one of the particular categories can start interacting with it. 

2.8 Main Modules of the Portal 

The WISDM data portal provides advanced features for searching, visualizing and reporting data about the 

Ayeyarwady Basin. TÈÅ ÐÏÒÔÁÌȭÓ ÆÕÎÃÔÉÏÎÁÌÉÔÙ ×ÏÒËÓ ÅÎÔÉÒÅÌÙ ÉÎ Á ×ÅÂ ÂÒÏ×ÓÅÒ ÓÕÃÈ Á -ÉÃÒÏÓÏÆÔ )ÎÔÅÒÎÅÔ 

%ØÐÌÏÒÅÒ ÏÒ 'ÏÏÇÌÅ #ÈÒÏÍÅȢ ! ÓÅÐÁÒÁÔÅ ÕÓÅÒ ÇÕÉÄÅ ÄÅÓÃÒÉÂÅÓ ÔÈÅ ÐÏÒÔÁÌȭÓ ÆÅÁÔÕÒÅÓ ÉÎ ÄÅÔÁÉÌ ÁÎÄ ÐÒÏÖÉÄÅs 

step-by-step instructions for using the various functions. The portal contains the following main sections: 

Home Page - Welcome message and access to search, Datasets, Document-Hub and Map-Portal. 

Datasets - A module providing access to list and search water related datasets. 

Document-Hub - A knowledgebase of articles, reports, presentations and info-graphics with search 

facility. 

Mapping-Portal - Visualization of spatial data 

Login - Login facility for user access to upload and/or download data or knowledgebase entities 

(depending on the access rights). 
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2.8.1 Home page 

The homepage is the most important part of any website or data portal, providing the user easy access to 

their desired content. However, it is impossible to predict where the user want to start for every 

user/visitor of the portal. New visitors or returning leads might want to know the story behind the portal, 

while others will head straight to search for specific data or documents, or map visualization. That is why 

navigation bar, search, and multiple in and outbound links are utilized on the home page, so that all visitors 

can have easy access to any content they might want.  

The top section of the home page provides the information about why this portal was developed and who 

owns it. Further details can be accessed on the linked page. This is for the first time visitors or anyone who 

wants to get more detail on the story behind the portal.  

 

Figure 1: WISDM home page 
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Immediately after the introduction, the search box is placed prominently to facilitate returning visitors 

interested in searching for specific data, documents or maps. 

The resources section provides links to the Datasets, Document-Hub, and Mapping Portal and gives a brief 

definition of what visitors can find in the linked pages. 

The logos are linked with the relevant websites i.e., AIRBM logo is hyperlinked with the project website 

(http://www.airbm.org/ ) whereas the National Water Resources Committee (NWRC) logo is hyperlinked 

with its page under the AIRBM website (http://www.airbm.org/nwrc -2/). These links will provide ready 

access to the visitors if they want to know more about the AIRBM Project or NWRC. 

2.8.2 Datasets 

The Datasets module has been developed to provide access to the water-related spatial and non-spatial 

datasets, including time series data. An authorized user can access and search the database for which s/he 

is authorized, and view the metadata. However, at completion of the project no data is available to 

download. Future administrators can redefine the access levels and make the data downloadable.  

 

Figure 2: Data search results 

http://www.airbm.org/
http://www.airbm.org/nwrc-2/
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2.8.3 Document-Hub 

The Document-Hub is a knowledgebase repository for easy access to literature relevant to the water 

resources of Ayeyarwady Basin. It facilitates information collection, organization and retrieval supported 

by a search facility. It provides a one-stop access to this information and can save time and resources by 

decreasing the amount of time spent in searching for the required information. It is not a static collection 

of information, but a dynamic resource, which can develop as the project evolves.  

 

Figure 3: Document search results 

 

2.8.4 Mapping-Portal 

The Mapping Portal is a Web mapping tool that enables visualization of all WISDM spatial layers. In the 

WISDM Map Viewer, the map layers are initially organized into 14 interdisciplinary topics (categories), 

which users can select. Users can also zoom into a region of interest using a selection list, in addition to 

standard pan and zoom functions. The map viewer enables users to visualize data and map layers related 

to Socioeconomic, Infrastructure, Natural Disasters, and Environment. Users can overlay and visualize a 

subset of WISDM spatial layers in conjunction with satellite images. 
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Figure 4: Mapping portal  

 

The map visualization interface has been developed using Angular 2 and REST services from PostgreSQL 

database. Whereas the relevant and subsequent Web Map Services (WMS) are published through an open 

source GeoServer. 

2.9 Data Submission Workflow  

The WISDM portal has been designed with functionality to enable users to upload and download data, 

depending on the access rights granted by the administrator. 

However, although users can upload time series, or spatial data, and knowledgebase articles all data 

elements must go through the WISDM Data Submission workflow (Figure 5) before being published 

through the WISDM portal. This workflow has been specifically designed to check the relevance of the 

uploaded contents and ensure quality control.  
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As content is uploaded, it goes through an editorial workflow managed by trusted roles. There are three 

roles in the workflow with specific permissions: editor, reviewer, and publisher/administrator.  The 

reviewer and administrator are informed of submissions for review or approval through an email. 

  

Reviewer users ensure that data uploaded to the site does not have any sensitive or private information 

included within it. They also check whether the file format is listed correctly, and that it is associated with 

the correct access level. Lastly, the reviewer surveys the metadata associated with the content to ensure 

accuracy and completeness. The reviewer will check the following before allowing the submitted content 

in to the database and/or publishing the data entity: 

Ɇ Relevance of the item; 

Ɇ Completeness of the metadata; 

Ɇ Quality/completeness of the data 

 Once the content is reviewed and approved for publishing, the Publisher (usually a member of the PMU 

user group) and the administrator will be notified to approve the content to be published. 

Figure 5: WISDM Data Submission Workflow 
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2.10 Use Cases: 

Create new category 

 

Create new dataset 

USE CASE NAME  CREATE NEW DATASET 

Use case 
description 

Creates new dataset, metadata and submit archive for review; once reviewed, dataset 
can be published on the WISDM. 

Actor Administrator, Editor, Reviewer, Publisher 

Pre-condition User must be logged in to the system and should have one of following roles assigned:  
Administrator, Content Editor, Content Reviewer, Publisher 

Basic flow  1. User navigates to admin tab 
2. User selects content and datasets  tab 
3. Users selects add new dataset 
4. User fills in , 

¶ Dataset title  

¶ Abstract 

¶ Keywords 

¶ Category 
5. User navigate to next step. 
6. User fills in metadata 

¶ Create date 

¶ Revision date 

¶ Publish date 

¶ Begin date 

¶ End date 

¶ Data source URL 

¶ Metadata author 

¶ Metadata ÁÕÔÈÏÒȭÓ ÏÒÇÁÎÉÚÁÔÉÏÎ 
7. User navigates to next step 
8. User fills in contact details for the dataset 

¶ Organization name 

¶ Voice 

¶ Country 

USE CASE NAME  CREATE NEW CATEGORY 

Use Case 
Description 

Create category/ taxonomy for datasets and documents, These categories will be 
used in dataset displays, spatial data display in the mapping portal etc. 

Actor Administrator, Editor, Reviewer, Publisher 

Pre-condition User must be logged in to the system and should have one of following roles assigned: 
Administrator, Editor, Reviewer, Publisher 

Basic Flow 1. User navigates to admin tab 
2. User selects content and category tab 
3. User selects add new category 
4. User fills in , 

¶ Category name 

¶ Category description 

¶ Category type 

¶ Parent category 
5. User save new category 

 

Alternative Flows 1. User cancel adding new category 
2. User save incomplete category form 

Post Condition Category has been created as a draft version 
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¶ Email 

¶ Contact type 
9. User navigate to next step 
10. User uploads the data archive 

 

Alternative 
flows  

1. User navigates to next steps without completing the data forms 
2. User cancels new dataset creation 

Post condition New dataset has been created as a draft version 

 

Create new document 

USE CASE NAME  CREATE NEW DOCUMENT 

Use case 
description 

Creates new document, metadata and submit document for review; once reviewed, 
document can be published on the WISDM. 

Actor Administrator, Editor, Reviewer, Publisher 

Pre-condition User must be logged in to the system and should have one of following roles assigned. 
Administrator, Editor, Reviewer or Publisher. 

Basic flow  1. User navigates to admin tab. 
2. User selects content and document tab. 
3. User selects add new document. 
4. User fills in:-, 

¶ Title 

¶ Abstract 

¶ Keywords 

¶ Category 
5. User navigate to next step 
6. User uploads the data archive 

Alternative 
flows  

1. User navigates to next steps without completing the data forms 
2. User cancels new document creation 

Post condition Document has been created as a draft version 

 

View Datasets - Spatial  

USE CASE NAME  VIEW DATASET - SPATIAL 

Use case 
description 

View dataset - spatial based on user permission 

Actor Authenticated user, Public user , Administrator, Editor, Reviewer, Publisher 

Pre-condition Published dataset  

Basic flow  1. User logs in to the WISDM. 
2. User navigates to datasets in top menu bar. 
3. User selects a category from the list of categories in the left-hand panel and 

spatial tab. 
4. List of Datasets are displayed based on the category selected. Single 

dataset display will have a dataset title, abstract, keywords, and image 
preview. 

5. User clicks on the dataset title or the display metadata icon to show the 
metadata of the dataset. 

6. User clicks on the view dataset on map option to visualize spatial data on 
the map. 

7. User clicks on download dataset option to download data in different 
formats. 

Alternative 
flows  

See data search ɀ text search 

Post Condition None 
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View datasets ɀ non spatial  

USE CASE NAME  VIEW DATASET ɀ NON SPATIAL 

Use case 
description 

View dataset ɀ non spatial based on user permission 

Actor Authenticated user, Public user, Administrator, Editor, Reviewer, Publisher 

Pre-condition Published dataset  

Basic flow  1. User logs in to the WISDM. 
2. User navigates to datasets in top menu bar. 
3. User selects a category from the list of categories in the left-hand panel and 

non-spatial tab. 
4. List of non-spatial datasets are displayed based on the category selected. 

Single dataset display will have a dataset title, abstract, & keywords. 
5. User clicks on the dataset title or the display metadata icon to show the 

metadata of the dataset. 
6. User clicks on download dataset option to download data in different 

formats. 

Alternative 
flows  

See data search ɀ text search 

Post condition None 

 

View documents  

USE CASE NAME  VIEW DOCUMENTS 

Use case 
description 

View documents based on user permission 

Actor Authenticated user, Public user , Administrator, Editor, Reviewer, Publisher 

Pre-condition Published document  

Basic flow  1. User logs in to the WISDM. 
2. User navigates to document-Hub in top menu bar. 
3. User selects a category from the list of categories in the left-hand panel.  
4. List of documents are displayed based on the category selected. Single 

dataset display will have a document title, abstract, keywords and preview 
image of the PDF document. 

5. User clicks on the document title  or the display metadata icon to show the 
metadata of the dataset. 

6. User clicks on download document option to download related document. 

Alternative 
flows  

See data search ɀ text search 

Post condition None 

 

View mapping portal 

USE CASE NAME  VIEW MAPPING PORTAL 

Use case 
description 

View spatial data based on user permission. 

Actor Authenticated user, Public user, Administrator, Editor, Reviewer, Publisher 

Pre-condition ¶ Published spatial data. 

¶ Data needs to be published on the Geo-server and valid WMS URL should 
be linked to the spatial-data set. 

Basic flow  1. User logs in to the WISDM. 
2. User navigates to map portal in top menu bar. 
3. User expands the categories in tree control to view spatial data sets. 
4. User selects check box from spatial-data tree view control to add it to map 

view.  
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5. Legend key displayed under selected node of the spatial data tree control  

Alternative 
flows  

None 

Post condition None 

 

 

Data search ɀ text search 

USE CASE NAME  TEXT -SEARCH 

Use case 
description 

Text search to find different data types in WISDM 
Search term is searched in title, abstract, keywords columns in the database.   

Actor Authenticated user, Public user, Administrator, Editor, Reviewer, Publisher 

Pre-condition None 

Basic flow  1. User navigates to home page. 
2. User enters a search term in the search box. 
3. User navigates to search result page. 
4. List of spatial data, non-spatial data, documents, pictures and maps open to 

public and matching the search criteria is displayed in different tabs. 
5. Single spatial, non-spatial, and document data are displayed in the same 

way as in the dataset, document-hub viewer pages. Pictures and maps are 
displayed as image gallery. User clicks on the preview image to open full 
view 

 

Alternative 
flows  

None 

Post condition Only public domain content is displayed 

 

Data search ɀ advanced search 

USE CASE NAME  ADVANCED -SEARCH 

Use case 
description 

Advanced search to refine search results in WISDM 
Search term is searched in title, abstract, keywords columns in the database 
separately.   

Actor Authenticated user, Public user, Administrator, Editor, Reviewer, Publisher 

Pre-condition 1.  

Basic flow  1. User navigates to search result page. 
2. User opens the advanced search panel from the left side bar.  
3. User enters search term in the title and/or abstract and/or keywords text 

boxes to run the search.  
4. List of spatial data, non-spatial data, and documents, pictures and maps 

matching search criteria is displayed in different tabs. 
5. Single spatial, non-spatial, document data are displayed in the same way as 

in the dataset, document-hub viewer pages. Pictures and maps are 
displayed as image gallery. User clicks on the preview image to open full 
view. 

 

Alternative 
flows  

None 

Post condition None 
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3 WISDM TECHNICAL SPECIFICATIONS 

3.1 System Architecture 

The WISDM is a system in which major part is comprised of data, including spatial and non-spatial data and 
the associated metadata for each data entity or element. The user selects one of the available predefined 
options or search as the input to the system to find data. Based on to the input selected, the system performs 
the functions. The administrator can operate any part of the system and can access any data. Other user 
roles can only access the parts they have been authorized to access by the administrator. 

WISDM enables metadata sharing, including visualizing metadata, over a web map. Users can login to the 
system from any part of the world with an active internet connection to their computers, (Figure 6).  

  

Figure 6: System architecture diagram 

 

3.2 Relational Schemas of WISDM 

An identified set of relational schemas are used to build the WISDM database. The identification of relational 
schemas are explained by the schemas below. The schema name is highlighted and its primary key is 
underlined, while other associated field names are separated by a comma and included within brackets. The 
foreign key references of each scheme are underlined by a dotted line. Each foreign key was defined in an 
above schema before it was referred. 






































































