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ABSTRACT: This paper describes a Canada-wide water quality data referencing
' 

network currently under development as a result of the CCME (Canadian Council of 
Ministers of the Environment) Water Coordination Committee identifying the need for 
developing a national water quality data referencing network through the Internet. 
Currently, variousdatabase methodologies and computernetworks are used by federal, ,

D 

provincial and territorial environmental agencies to provide access to surface, ground and 
drinking water quality data. This system adopts anationally coherent and consistent 
approach for infonnation access by departmental agencies having similar needs or 
interests. The data referencing network will not hold actual databases to avoid

‘ 

redundancy. Instead, it points the way to access various existing data by providing 
information about the data (i-.e. meta data) such as where, when and how they were 
collected, who owns them and how to access and use them. Subsequent access to these 
databases by users is optional, and the databases are left in the control of the owners of 
the data. Keyfeatures of the system include data inventory, data access via distributed 
system, data analysis, online mapping, dynamic graphing, decision support/expert 
systems,land water quality indicator results. The system is based on a rnultietieired client- 
server with web, database and map servers. It is believed the functionality 
and the ease of use of this system will serve a variety of users, ranging from novices or 
occasional users to sophisticated experts.
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Use of modelling for index development in Environment Canada 

What is the problem and what do sicentists already know about it? 
The Canadian Council of Ministers of the Environment (CCME) Water Quality Task 
Group has identified the need to develop a Canada-wide Water Quality Data Referencing 
Network to be made available over the Internet. Currently, various database 
methodologies and computer networks are used by federal, provincial and territorial 
environment agencies to provide access to surface, ground and drinking water quality 
data. The data referencing network is a comprehensive Internet tool that uses map- and 
text-based queries to provide access to federal] provincial! territorial water quality 
monitoring information. . 

Why did NWRI do this study? 4 

To bring forward a methodology that has the potential to enable reporting of innovative 
environmental information and summary



What were the results? 
The result is the implementation of an inventory infomiation network on federal, 
provincial and territorial water quality is currently supported and coordinated 
by the Water 

How will these results be used? 
The results are used in the data referencing network. The focuses are on inventories of 
water quality monitoring activities and water quality data that have been 
generated by federal/ provincial] territorial agencies. The development of the Canada- 
Wide Water Quality Data Referencing Network has been supported by the Canadian 
Information System for the Envi_ro_nm_ent (CISE). .

. 

Who were our main partners in the study? 
CISE, CCME, all provincial and territorial jurisdictions.



Conception et développement d'un réseau pancanadien de référencement des 
données sur la qualité de l’eau . 
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RESUME 
Le présent exposé décrit un réseau pancanadien de référencement des données sur la

A 

qualité de l’eau actuellement en cours d’éla'boration pour répondre au besoin exprimé par 
le Comité de coordination sur l'eau du Conseil canadien des ministres de1'environnement 

~ (CCME), a savoir de mettre sur pied un tel réseau accessible par Internet. Actuellement, 
les organismes fédéraux, provinciaux et tenitoriaux‘ de l'environnement utilisent diverses 
méthodes de bases de données et divers réseaux infonnatiques dormant acces aux données 
sur la qualité de l'eau potable, de l'eau de surface et de l'eau souterraine. _Le present 
systerne perrnet d’offrir aux agences ministérielles ayant des besoins et des inté_rét_s

‘ 

comrnuns une méthode cohérente d’accés a1’information, uniformisée a1’éche11e . 

nationale. Le réseau de référencement des données ne contiendra pas les bases de données 
comme telles afin d’éviter 16. double eI_nploi, I1 indiquera plutét la fagon d'avoir acces 5 
diverses bases de données existantes en fournissant des renseignements au sujet des 
données (metadonnées) : oh, quand et comment les données ont_ été recueillies, qui les 
déticnt, et comment y accéder et les utiliser. Par la suite, l'accés. a cejs bases de données 
dépendra des foumisseurs et des utilisateurs, les bases de données étant sous la 
supervision des detenteursdes données. Les principales caractéristiques du systeme sont 
les suivantes : inventaire des données, acces aux données par l’interrnédiaire d'un 
systeme» distn'bu_é, analyse des données, mappage en ligne; production de graphiques 
dynamiques, systernes experts d’aide a la decision et résultats sous la forme d‘indicateurs

_ 

de qualité de .1’eau. Le systeme est fondé sur une client-serveur multiniveaux 
comportant des serveurs Internet, des serveurs deibases de données et des serveurs de 
cartes. On estirne que ce systeme fonctionnel et facile A utiliser conviendra 5 divers 
utilisateurs, allant des novices aux experts les plus exigeants, en passant par les 
utilisateurs occasionnels. 

Sommair-‘e des recherches dc l'INRE 

Titre en langage clair. 
La modélisation au développement d'un index it Environnement Canada. 

Que] est le probléme et que savent les chercheurs 5 cc sujet? 
Le Groupe de travail sur la qualité de l’eau du Conseil canadien des ministres de 
l’em/ironnement (CCME) a montré la nécessité de meme sur pied un Réseau pancanadien 
de référencement des données sur la qualité de l’eau qui accessible par Internet. 
Actuellernent, les organismes fédéraux, provinciaux et territoriaux de l'environner_ne_n_t 
utilisent diverses méthodes de bases de données et divers réseaux informatiques donnant



accés aux données sur la qualité de l'eau potable, de l'eau de surface et de l'eau . 

souterraine. Le réseau de référencement des données, est un outil global fondé sur Internet 
qui se sert d’ interrogations a partir de cartes et de textes pour dormer accés aux 
renseignements fédéraux, provinciaux et territoriaux sur la surveillance de la qualité de 
l’eau. ~ 

Pourquoi l'INRE ast-il effectué cette étude? 
Mise au point d’une méthodologie qui perinette de saisir les renseignements 
envifonnementaux novateurs et les données sommai_res_. 

Quels sont les résultats? 
11 en résulte la mise en oeuvre d’un réseau constituant un inventaire des bases de données 
fédé__ra_1es, provinciales et territoriales sur la qualité de l’eau actuellement finance et 
coordonné par le Comité de coordination sur l’eau du Conseil canadien des ministres de 
l’environnement (CCME). 

a Comment ces résultats seront-ils utilisés? . 

‘ Les résultats sont utilises dans le réseau de référencement des données. L’ accent est this 
sur les inventaires des activités de surveillance de la qualité de l’eau et sur les données 
sommaires obtenues par les organismes fédéraux, provinciaux et tenitoriaux. Le Systeme 
canadien d’i‘nformation pour l’environnemenjt (SCIE) appuie le développement du Réseau 
pancanadien de référencement des données sur la qualité de l’ea_u. A 

Quels étaient nos principaux partenaires dans cette étude? 
SCIE, CCME, toutes les administrations provinciales ct‘ terfitoiiales. 
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Design and Development of a Canada-wide Water Quality Data Referencing 
Network 

Wong‘, 1., Lam‘, D.., Booty‘, W.G., Pong-‘I, P, Duffi‘eld', 12., Kent“, 11., Brady“, A., 
Lariviere", E. and Andersen“, D. 

ABSTRACT: This paper describes a Canada-wide water quality data referencing network 
currently under development as a result of the CCME (Canadian Council of Ministers of 
the Environment) Water Coordination Committee identifying the need for developing a 
national water quality data referencing network through the Internet. Currently, various 
database methodologies and computer networks are used by federal, provi_r_1ci_al and 
territorial environmental agencies to provide access to surface, ground and drinking water 
quality data. This system adopts a nationally coherent and consistent -approach for 
information access by departrnental agencies having similar needs or interests. The data 
referencing network will not hold actual databases to avoid redundancy. Instead, it points 
the way to access various existing data by providing infomtation about the data (i .e.'meta 
data) such as where, when and how they were collected, who owns them and how to 
access and use them. Subsequent access to these databases by users .is optional-, and the 
databases are left in the control of the owners of the data.~Key features of the system

V 

include data inventory, data access via distributed system, data analysis, online mapping, 
dynamic graphing, decision support/expert systems, and water quality’ indicator results. 
The system is based on a multi-tiered client—server architecture with web, database and 
map servers. It is believed the functionality and the ease of use of this system will serve a 
variety of users, ranging from novices or occasional users to sophisticated experts. 
KEY TERMS: water quality; data referencing; web-based decision support system; online 
mapping - 

INTRODUCTION 

The CCME Water Coordination Committee has recently identifiedithe need for 
developing a strategic Canada-wide-water quality data referencing network through the 
Internet. In Canada, different approaches in water quality database storage are used by 
the jurisdictions in the CCME, including various governments at the federal, provincial 
and territorial levels. It would require substantial e_ffort‘to build a national water quality 
database frornthese heterogeneous databasjesi. A better alternative is to develop a data‘ 
referencing network. Instead of building a database with redundant data, a data 
referencing network provides mainly the information about the data, i_.e._ the meta data. 
Access to these databases may be provided through links to the appropriate partners, if 
the links exist, subject to their consent. Thus, at this stage of development, the Canada- 

’National Institute, Environment Canada, Burlington, Ont. L7R 4A6 
"Environmental Quality Branch, Environment Canada, Ottawa, KIA 0113 

Presented to ‘line WaterWeb Consortium at't_l_1e 5"’ Water Information Summit, October 
23-25, 2002 www.WaterW_eb.org



wide water quality data referencing system will mainly deal with the meta data, on the 
water quality databases from federal, provincial and territorial government agencies 
within the jurisdictions of ‘the CCME. This project is currently funded by the Canadian 
Information System for Environment Secretariat as one of its nine pilot projects. 

SYSTEMSDESIGN AND STRUCTURE - 

The main goal at this stage of development“ of the Canada-‘wide water quality data 
referencing network (CWWDRN) is to incorporate the water quality inventory data 
provided by various federal, provincial and territorial partners. The data are stored in a 
database server such as MS-SQL server. The web server will query the meta data 
inventory and process the information based on the query, assemble the correct 
information, present the results in the a web page and return the resulting web page to the 
user. The presentation can be in the form of text, tables, graph, and/or map. Since 
environmental data often deals with geographical locations, online mapping can interact 
with the users with this user-friendly approach. Figure 1 shows the various query options 
and possible paths and.Figure 2 illustrates the client/server structure that supports this 
design. . 

The CWWDRN developmentcan be made in two stages. Stage 1 deals with the 
implementation of inventory information and meta-data. Stage 2 is to summarize, 
analyze, and integrate the information in a manner that will help the users understand the 
trends, water quality indices and other relevant results about the data themselves. The 
Stage 2 development will be designed with a./decision support approach (Lam et al. 1997) 
for better understanding of the data as well as for broader decision-making consultation 
processes, Both stages require effective visualization and analysis tools that can provide 
concise and accurate information on water quality to various users. The system will be 
developed jointly with participating partners to ensure that the results are useful for 
various end-users. 

DATABASES 

Water quality inventory data provided by‘ the 13 jurisdictions under the CCME will be 
stored in the CWWDRN database. The 13 jurisdictions consist of the federal government, 
the ten provinces (British Columbia, Alberta, Saskatchewan, Manitoba, Ontario, Quebec, 
New Brunswick. Prince Edward Island, Newfoundland and Nova Scotia‘) and the three 
territories (Northwest Territories, Nunavut and Yukon). The CWWDRN database will 
therefore contain different levels of information about the water quality inventory 
information. Examples of information in the CWWDRN meta-data database include the 
project name, the name of the water body and its geographical location (latitude and 
longitude), the water quality parameters, sample frequency, sampling purpose and i_ssue, 
and the key contact agencylperson involved with the data, 

Presented to The WaterWeb Consortium at the 5"‘ Water Information Summit, October 
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WEB SITE DESIGN CONSIDERATIONS AND TECHNOLOGIES 
Because the web site is intended for a wide spectrum of audiences, including technical 
and non-technical users, it is designed to have intuitive navigation for easy usage in the 
overall design. Also, since there are different needs for different levels of the users, the 
site will be eventually divided into three access levelsj: federal (intranet), province and 
territory (extranet) and general public (Internet). Depending on the access level, the 
system delivers appropriate information to the user. For example, eventually the

‘ 

provincial and territorial partners can access the system to keep their own information up- 
to-date. Figure 2 illustrates a possible "configuration of the system for such 
communications. v 

To support this design, a variety of web technologies and software are required, __ 

including Internet. security using..H'I'I‘P usernatnelpassword protection, Microsoft SQLTM 
Sewer, MapGuideTM Server, MS IISN Server, HTML, ASP, Java, J avaScript, VBScript 
and XML. It will comply with the web site design rules and regulations on Common.Look 

, and Feel provided by the federal government, as well as water quality meta-data 
standards adopted by participating partners. 

AN EXAMPLE OF AN ACCESS SESSION 
As an example, a simple web interface between the user (client) and the system (server) 
has been developed, allowing information search based on regions, water quality 
parameters (individual or group), sampling purpose and issue, and keywords. To illustrate 
some of the searching capabilities, we want to search all the projects that are related to, 
e.g.-, “irutr"ients". As a start, Figure 3 illustrates the keyword search page using the word 
“nutrients”. Figure 4 returns all the related water quality projects in the CWWDRN 
database that are associated with “nutrients”. At this time, the user can access the 
information of a particular project. The detailed project information can be retrieved and 
the sampling stations can be displayed on a map (Figure 5). The user can retrieve further 
information at the station level by selecting the appropriate station interactively. The 
manipulation can then bring in the station information as shown in Figure 6. 

Altemately, the user can retrieve data by choosing items, through pull-down menus, from 
the region list, the parameter list and/or the water uses list (Figure 7). The results will be 
retrieved based on the selection and is similar to the-above example. ’ 
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Figure 6: Detailed description of a sample station for the selected project. 
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Figure 7. Data Retrieval Selection Boxes 

STATUS OF lMPLEMENTA'I‘ION 

Stage 1 is currently in development and will be launched in the spring of 2003. Planning 
for Stage 2 is already underway and includes an automatic database maintenance system 
forthe water quality data inventory, data access to partners database for summary data, 
decision support and expert system/modelling tools such as water quality indicators and 
trends, More interactive online mapping and dynamic graphing functionality are to be 
provided in future versions, depending on feedback from participating partners and users. 

CONCLUSIONS 

The Canada-wide water quality data referencing network is annecessary approach to 
multiple, heterogeneous databases from various jurisdictions and agencies. Advances in 
the Internet technology now help makethis system a reality. Users can access the system 
attheir own levels and information is provided with rich visualizati_on tools, online 
mapping and dynamic graphing capabilities to help distribute the ‘information about water 
quality data from these agencies. 
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