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Integrating knowledge

The Health-e-Waterways Project

Data Integration for Smarter, Collaborative
Whole-of-Water Cycle Management
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Health-e-Waterways Project

e Collaboration between:
« Microsoft Research
- Healthy Waterways Partnership
- DNRW, EPA, Local Councils, Universities
- University of Qld
= 3 years funding — MSR, ARC Linkage, SmartState

= Integrated Water Information Management for
SEQ-HWP
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- Where are we?

» Fast growing population
» Severe water shortages
» Sensitive ecosystems

» Big investment in Water

Catchments of
South East Queensland
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Health-e-Waterways Databases
Freshwater EHMP - Dept. Natural Resources and
Water (DNRW)

Estuarine Marine EHMP - EPA
Event Monitoring — DNRW
Management Action Database — SEQ-HWP

Models — many different sources/locations
e Receiving Water Quality (RWQ)
e Environmental Management Support System (EMSS)
o E2 Water Catchment Model
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"Ecdsy sttmHéalth S

u el Freshwater Data

» Captured and managed by DNRW
» 135 freshwater sites
» 16 Indices from 5 Indicators:
 Physical/Chemical
» Nutrients
e Ecosystem Processes
e Aquatic Macroinvertebrates
 Fish
» Surveys are conducted biannually
» MS Access database.

THE UNIVERSITY
OF QUEENSLAND
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|Ecosystem . .
| Estuarine/Marine

Captured and managed by the EPA
254 Sites

o 168 sites from 19 estuaries

» 86 from Moreton Bay

15 Indicators :

o Turbidity , Salinity, Temperature, Dissolved
Oxygen, pH, Secchi depth, Nitrogen,
Phosphorus and Chlorophyill.

e Lyngbya Majuscula (seaweed) cover.
e Sewage plume mapping
e Coral Cover

Conducted monthly, biannually and
annually.

Oracle 8i relational database.

THE UNIVERSITY
OF QUEENSLAND
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I e
Ecosyst mHealth

Event Monitoring

Captured and managed by the DNRW

60 to 100 gauging stations .

Using HYDSTRA (Kister Group) i
Compressed files store time-series
data for each site

 River height, Daily Min/Mean/Max flow '

e Pollutants L N
o Events - floods | ohie o =
Supporting information is also stored:

o 7 ) *Longreach Emeralda® :“ ‘.I\:)cumnmnn
¢ F.g. \_N_ater parameters, survey R i\ TrAL WEST [ ik
technicians

Raw data is less useful than T e
interpreted data |

THE UNIVERSITY
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"~ Management Action SHEALTHY A
Database (MAD) —

Managed by SEQ-HWP

Tracks Action Plans, Targets and Status of Action
plans

Approximately 550 actions are stored in the
database

MS Access database:
e Access relational tables back-end
e Access forms front-end
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Many different models used for catchment hydrology

Used for simulations forecast and to emulate climate
scenarios

Written in many different languages for a variety of
purposes and users
Focus on 3 Models:

e EMSS (Environmental Management Support System)
Catchment Model

» Receiving Water Model
o E2

AAAAAAAAA



EHMP Estuarine/Marine

EHMP Freshwater

Example Query: General Public

R e A I G e

What will be the ecosystem health e |

EHMP Ev outcomes of the implementation of
landscape restoration works in the S
Logan Albert System by 20267? E
Model scenarios, 0o
C
R U
Management Action R P State Government
Health-e-Waterways |
“Web Portal T - Local Governments
SEQ Water . i Y
SR:r:r;ztri S | = Water Wiki . Water Resource
* VirtualEarth L Managers
Bureal of « SensorMap A NG
Meteorology \ Researchers
Y - -
* Data Ontology and Server E SC|ent|sts_
Landuse L Wl SEriees R Hydrologists

« Data Integration R——
 Data Lineage TR
« Uncertainty Propagation === [
* Models and Workflows

Demograph

Etc. QCIF Grid Computing &Storage

www .healthywaterways.org
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How the Report Card is Used

THE UNIVERSITY
OF QUEENSLAND

AUSTRALIA

Wider Applications -
Value Added from

Adaptive Management m Wider public

M Report card .
M Science A

roadshow | | 4

M Audit reports

B Annual report

B Market research
report

B Science
Expert Panels

B Review
workshops

B Decision-makers

Improved
nderstanding

M Ecosystem Health Monitoring

B Implementation audits
M Financial tracking
B Market research

M Similar situations
e.g. other catchments

M Update of strategy
M Input to other plans
M Project plans

M Foresighting

N Policy
Planning

Adaptive
Management ok )
Cycle S

Implementaion

4 B On-ground actions
: (e.g. STP upgrades,
/ riparian management)

M Healthy Waterways
campaign

M Science & research
program

Monitoring
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~ Architecture

Client Earth Client Client

Reasoning Silverlight & Virtual SPARQL Query i

Statistical Processing

Web Services

Reasoning Engine

EHMP Ontology Triple Store

Remote Sensor

THE UNIVERSITY

OF QUEENSLAND Administrator EHMP Databases

AUSTRALIA




EHMP Water Ontology

o respansibleFor _
Crganization - Action

actionAppliedTo

containsAres @ SiteDisturbance
edwithin g mPECON

hasHabitatType Hakitat

containsAbe containsArea Habitat
LInit Type
affilkate diyith GridLocation location Site acatedWWithin

Sauging
Station

residet\WYithin
Water
Cluality

from Site containsGaugingStation

devicelLocatedWithin

Water
Cluantity

carriesOut
lsotopes

Personnel

geasonfPerformed

hacro
Invertebrates

generates
: Algal
' ; Binassay
: derivedEfam Benthic
Zone
publishedin
Repart

calkulates

geasonPerformed

Report Card
Grades



—1Interactive Ecosystem Report Cards

Microsoft”
THE UNIVERSITY  Virtual Earth™
OF QUEENSLAND

AUSTRALIA



teadington Hil
I Spring Creek

’ \ "”Kmnumboonf T
Chillingham ygalgah e onwt
2 4 MunMﬂumba

| g fWudrop Valty K""""

umm‘iww’

o ot o T s R PR e




Wandoan N ‘Woolooga N -
Proston, Goomer|, Gympie

o

°Gull;q]ulm Hivasville M”'Qor‘° N

Wondai 3
‘ it y Pomona,
Suruimundi o k' b
Bogandlllao JKowguran anmkum Jrairylands Kingaroy ‘
Jleba i Pols( an il
ilos il
farkaan s o Diulsdcs Cnlur:bml‘io Boombi  “gume Juth Kumbia N""""’?{i
; & SN
®Chinchilla Jandowae Cooranga North Wi ml T
' Wonqenwl!m Y -
Londamine Al ared .
ing Staging "' " aging
alonne  Pogwood Craek K"‘J"' “"‘f"'“‘f" Kmmk:llﬂnbxln
M'uc A
l')nlhy° ac

Glenmorgan
° 9 Ta ra, oGora nba

°
Meandarra
Hannaford °Tnpmn Oakey
e

°
a Kingsthorpe
Cacil Plains

Lackyer

2007 2006 2005 2004

2006

inton
Spring 2006 Autumn 2006
il
) o p
Killarnay & 2 i < g Murwmumbah
JungL g | Bgume V\(x)wnhong
d ” {
o Gravillia :
Urbanville \ Mullumbimby,_ °answmk Heads
""" oom Kyogle
4 > Ettrick. *° ioe o
hid Bonalbo % Byron Bay
(-]
Bonalbo Lismore
Casino all
Drake o S Alstonwille. L
: ° Mallanganee Coraki oWﬂ!dG"
plah 4 o
Rappvile, Woadbum, | Broadwater
¢Evans Head
b oBaryuk_]:l

°(‘,roobln Cooll\tm° Ny _Rocky Creek ..



ey

Noosa, 2007, Spring | X || Proston, Fivesvile oo s

————— | vl "Noosa
£
2 . ¥ 8T 5007 2006 2005 2004
£ DL >
o

— Spring 2007 Auturn 2007
« ~~
L)
- £
z _-—— NPtoC )

Y

»
: I B
g tnaa North SS
s I :
8 Mountains &
w NP =

[ ——— : 5

=l
; —— | TesRi
[ ' g C
 —— e : e -
E Maciagan Pigtgri . 7 S
e sow Oyt = =
= \,__ ; R ,.'
 —— e s
o i, X b
Gy,
TR l
04
0 0.2 0.4 0.6 0.8 1 ¥ Oakey

ongthmpe”ﬂ'

N




Curramo«e

Baroon p

tagmg‘*’k witta, Pocket,

Conondale North Maleny®
. Reeswllle°

e B2
{Mount Kﬁooyt‘x 7 ‘ A
R s

: 3 = {
oRoundMoumam N ¢ s
Mo Stony Creek
&ﬁ Nuﬁnda Wiy Noals \\ } k:oy‘ \@ wn{jﬁ-—-»f---— <
D+ 143-0012
2007 2007 2006 2005 2004

Spring 2007 Autumn 2007

.

U pper Cooya

O

agmg

v‘adagan Woodlelgh
<o
Jinalow ! *Narko

o
.. Peranga aEvergreen

Kulpl, Doctor Creek,

o r
* Brymaroo < Mo_um Darry -
Rosalie * Kilbirnie
Plains
Balgowan®
° Highland
Muldu | Plains

Malu 5 7 Goombungee,
Auland ° Sllverlolgh

agmg Satie..| Mok Stagmg;%

{)
«an Boodua, Y S

Groomsville



\ e

/ ——

=

THE UNIVERSITY
OF QUEENSLAND

AAAAAAAAA

Future Work

Link monitoring data to management actions
Integration of:

- MODIS satellite data, BoM climate data

- Real-time sensor data

- Community data — ReefCheck, CoralWatch, Caring for Country

- Socio-economic data - demographics
Extend to Great Barrier Reef /Centre for Marine Studies
Linking predictive models to integrated datasets
Visualizations of model output
Estimate uncertainty/reliability of results

Ranked search results
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Qu estions? health ® eévvaterways

Integrating knowledge

http://www.health-e-waterways.org
Contact:
- Prof. Jane Hunter: j.hunter@ugq.edu.au

- Abdul Alabri: alabri@itee.ug.edu.au
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