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Overview

·Background and Objectives

·Architecture and Implementation

·User interface and functionality

·Demo

·Conclusions and Future Work

Microsoft eScience 2008



Health-e-Waterways Project

·Collaboration between:

ÁMicrosoft Research (Catharine van Ingen)

ÁHealthy Waterways Partnership (Eva Abal)

ÁDNRW, EPA, Local Councils, Universities

ÁUniversity of Qld (Jane Hunter)

Á3 years funding ïMSR, ARC Linkage, SmartState

ÁIntegrated Water Information Management for 
SEQ-HWP



Where are we?
·Fast growing population

·Severe water shortages

·Sensitive ecosystems

·Climate change and drought



Implemented a cost-effective and integrated regional 
monitoring programme

254 estuarine and marine sites

(sampled monthly)127 freshwater sites (sampled 2x/yr)



Health-e-Waterways Databases

·FreshWater EHMP - Dept. Natural Resources and 
Water (DNRW)

·Estuarine Marine EHMP - EPA

·Event Monitoring ɀDNRW

·Management Action Database ɀSEQ-HWP

·Models ɀmany different sources/locations

·Receiving Water, EMSS, E2



Freshwater Data

·The data is being captured and managed by DNRW 

·127 freshwater sites across the catchments.

·16 Indicators from 5 categories:

·Physical and chemical ïpH, Conductivity, temp, dissolved O2

·Nutrients - Ratio of nitrogen stable isotopes (ŭ15N), algal growth 

·Ecosystem processes - Algal growth, Ratio of carbon stable 
isotopes (ŭ13C), Benthic respiration (R24) Primary production GPP

·Aquatic macroinvertebrates ïNo. taxa, PET, SIGNAL

·Fish- % of native species expected (PONSE), Observed to expected 
native species (O/E50), Proportion of alien fish

·Surveys are conducted every 6 months, spring and autumn.

·Survey data stored in Oracle relational database. 



Estuarine/Marine

·The data is being captured and managed by the Environmental 
Protection Agency

·254 Sites in South East Queensland:
·168 sites from 19 estuaries

·86 from Moreton Bay

·14 Indicators :
·Turbidity , Salinity, Temperature, Dissolved Oxygen, pH, Secchi 

depth, Nitrogen, Phosphorus and Chlorophyll.

·LyngbyaMajuscula(seaweed) cover. 

·Sewage plume mapping

·Coral Cover

·Surveys are conducted monthly, biannually and annually. 

·Survey results will be stored in an Oracle relational database.



Event Monitoring

·The data is being captured and managed by the Dept of 
NRW 
·60 to 100 sites across South East Queensland
·Proprietary software known has HYDSTRA by the Kisters

group is used to store the data
·Compressed files store time-series data for each site
·River height, Daily Min/Mean/Max flow
·Pollutants
·Events - floods

·Supporting information is also stored:
· E.g. water parameters, survey technicians

·Raw data is less useful than interpreted data 



·Managed by SEQ-HWP

·Tracks Action Plans that are part of the Healthy 
Waterways Strategy 

·Approximately 550 actions are stored in the database

·2003 Access database:

·Access relational tables back-end

·Access forms front-end 

·Interface and actions is organised through a 4 tier 
hierarchy

Management Action 
Database (MAD)



·Many different models used for catchment hydrology 

·The model simulations forecast and emulate climate 
scenarios

·Written in many different languages for a variety of 
purposes and users - Fortran

·Focus on 3 Models:

·EMSS (Environmental Management Support System) 
Catchment Model

·Receiving Water Model

·E2

Models



www.healthywaterways.org

EHMP Estuarine/Marine

EHMP Freshwater

EHMP Event Monitoring

Model scenarios, outputs

Bureau of 

Meteorology

Landuse

Demography

Etc.

Health-e-Waterways

ÅWeb Portal

ÅWater Wiki

ÅVirtualEarth

ÅSensorMap

General PublicExample Query:

What will be the ecosystem health 

outcomes of the implementation of 

landscape restoration works in the 

Logan Albert System by 2026?

Management Actions

SEQ Water

State Government

Researchers

Local Governments

Water Resource 

Managers

Remote

Sensors

Scientists

Hydrologists
ÅData Ontology and Server

ÅWeb Services

ÅData Integration

ÅData Lineage

ÅUncertainty Propagation

ÅModels and Workflows

QCIF Grid Computing &Storage
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Approach
·Streamline Annual EHMP Report Card Generation

·Search, analysis, reporting interface to integrated 
databases

·Identify common conceptual model (ODM, OpenGIS, 
WRON-RM)

·Map datasets to common model

·Identify optimum data harvesting and storage

·Store in SQLServer DB or Jena 

·Web services interface to in-situ data

·Metadata harvesting -> central catalogue

·Develop VirtualEarth+ontology-based query interface



What

Â Publicised output of the 

SEQ Healthy Waterways 

Partnership 

Â Easy-to-understand 

snapshot of ecosystem 

health 

Â A to F 

Â Provides an insight into the 

effectiveness of 

investments in waterway 

and catchment management

Â Split into two reporting 

zones, freshwater and 

estuarine/marine

Â �(�D�F�K���K�D�V���L�W�¶�V���R�Z�Q��
objectives, parameters, 

methods and analysis

What is the Report Card?


