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The Context
The EnviroGRIDS (http://www.envirogrids.net/) project, funded in 

2009 by the European Commission within the FP VII Program aims at 
building capacity for a Black Sea Catchment observation and assessment 
system supporting sustainable development. The ambition of the project is 
to improve transnational cooperation, develop and apply innovative, state of 
the art ICT technologies for monitoring states of the environment.

In the project, a Observation and Assessment System for the Black Sea 
Catchment will be developed (BSC-OS portal). This is a set of loosely 
coupled interoperable WEB applications.

Our objective within the project is to develop a Collaborative Working 
Environment (CWE) , based on integrating the watershed scale SWAT (Soil 
and Water Assessment Tool) model within a web based technological 
framework optimized for data management and report production
(BASHYT – http://www.eraprogetti.com).  
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The BAsin Scale HYdrological Tool
is a web based interface to SWAT (input/output)

it works in tandem with ArcSWAT / AvSWAT. 

relies on web-GIS and RDBMS technologies

produces reports in a easily fashion 

can manage many watersheeds/scenarios at once

expose on the web a templating envrioronment to produce applications

applications can be edited directly through the browser

its own authentication and authorization layer
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The Black Sea basin
The Black Sea catchments is located in the eastern of Europe and drains its 

waters in the most isolated sea from the World Ocean. It is connected to the 
Oceans via the Mediterranean Sea through the Istanbul channel and to the Sea 
of Azov. The catchments draining area exceeds 2 000 000 km2 with a total 
shoreline of about 4 340 km. 

The ratio of the catchment 
draining area versus the Black Sea 
surface is higher then 4.5. 

The Black Sea can be 
considered highly vulnerable to 
pressure from land based human 
activity such as land use, industrial 
activities, urban settlements, etc. 
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Our Approach
Our approach is founded on centralizing all the model-related data into 

complex Relational DB infrastructures. 

Shifting environmental application from the desktop oriented approach 
to the web based paradigm enhances flexibility in the whole system, 
extends the use of data and the sharing of experiences, fostering end user 
and citizen participation. 

The Grid layer is expected to offer many advantages by which the 
management of computing and data storage resource, data and processing 
distribution, security, are just the most important.
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Aim of the presentation

• present a web based interactive interface for SWAT  (Bashyt)
• the DPSIR conceptual framework and digest scenarios 
and watersheds

• show in a live demo the features of the report production 
mechanism of the CWE environment:

• the web templating technology to compose new 
applications

• the challenges we are facing in the envirogRIDS project
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BSC-OS Portal Vision
Virtually thousands of SWAT 

simulations are done by several Virtual 
Organizations around the grid; resulting 

data are shared with all the other partners

LONG TIME JOBS

The BSC-OS portal must represent all 
those data making them available to
decision makers in an organic and 

interactive web interface

SHORT TIME JOBS

Charts
Database queries
Text tables
 Interactive and navigable maps
Printable reports

The faster these tasks will be accomplished, the more 
usable the portal will get:
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The WEB Templating paradigm

Sys. Apps
Mapserver 

Charts 

Apache TOMCAT

Web Portal: BASHYT
Live programming in HTML, VTL, AJAX, Javascript

Apache Velocity
Web template interpreter

Argilla
Java engine

Storage
PostGIS

It permits to create easily objects such as:
Tables, Charts, Forms, Layers... these are created filling up XML modules using 
different schemas and then exposed in the web interfaces.

GIS and chart rendering is managed accessing
the Mapserver and Timecharts libraries trasparently
to the web page developers.
Users need to complete the objects schemas in 
the dedicated section and then expose such
objects in the web pages.
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USERS/ROLES
27 Partners participate in the consortium  for  15 countries 

involved.  The portal will be accessed by different users  that can be  
grouped in the following roles described as follow:

1. read only role: public citizens – decicion makers - stakeholders -
private

2. insert role: these users, such as Earth Science (ES) specialist ,can 
upload SWAT scenarios and data

3. development role: development role from both the server and client 
side, such users can write pieces of codes and exploit the Velocity 
Template to write applications and add contents)

4. administrator role: such role manages user accounts, creates new 
users, updates information on the Web Portal, manages data resources
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Technologies
The BSC portal is being developed using state of the art technologies, 

such as:
Wordpress (CMS) – Argilla/Bashyt (for the report production)

Server and client side technologies (Apache Tomcat, Linux, Mapserver, 
PostgreSQL/SpatiaLITE and other RDBMS, AJAX technologies, msCross, 
etc.)

BASHYT is being used and further developed within the BSC-OS 
portal to expose virtually unlimited basins simulated with SWAT. 

Open questions:
- unique authentication mechanism (OpenID, LDAP, ….)
- how to manage the interoperability with the GRID
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BASHYT Dev Interface: Objects

Click on this object 
to show the list of
available layers

Users with the administrator
role can access the page
layout through the toolbar
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BASHYT Dev Interface: Objects

Click on a name and
edit an existing object

Click New and create 
a new object instance
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BASHYT Dev Interface: Live Editor

You can save or
check your app syntax

Databases can be
accessed directly through

common SQL queries



International SWAT Conference, Korea, 2010
14

BASHYT Dev Interface: Output

The output is shown on the portal
using widgets like maps, charts or

tables. They can be organized using
HTML and javascript
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Example of a Web Interactive Interface
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Example of a Web Interactive Interface
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Conclusions and Open Questions
Shifting environmental application from the desktop oriented approach to 

the web based paradigm enhances flexibility in the whole system, 
extends the use of data and the sharing of experiences, fostering 
end user and citizen participation. 

The use of the WEB Templating paradigm in BASHYT enables user 
deploy complex applications in a easily fashion

Future task and challenges:

- let the model be run directly from the WEB environment

- let the 27 partners  (15 countries) involved in the ENviroGRIDS project  
(but not only) work on the CWE system

For any question: 
email pierluigi.cau@gmail.com
Tel: +39 070 9259 281

mailto:pierluigi.cau@gmail.com�
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