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U We have developed an integrated systems analysis of the ACT
region.
A Fully validated and calibrated

U Similar processes have resulted in strategic reforms in Sydney,
Brisbane andVelbourne

A SEQLD Healthy Waterways, SWC reform program and Living Victori
A Subiject to extensive review and debate
U We applied these successful approaches and experience to the £

U The Systems Framework approach allows understanding of
Impacts of solutions, strategies and policies at any scale

A What is the whole of catchment impact of a solution?



Objectives

* Create a Systems Framework of the ACT reWT that combines

* Analysis of water cycle, town planning, climate, economic and
environmental issues

* Operates at multiple linked scales
* Demonstrates tradeoffs throughout the region

* Tests impacts of policy, strategy and solutions at any scale or
location.
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Sustainable Loads Approach

U Use of pollutant concentrations insufficien
environmental health

i4EA OOOOOAET AAT A 1TAAOGG ADPDPOI
applied to the ACT in this study

U Involves dynamic links between hydrodynamic and water quality
models

U South East Queensland (2088 and presently)

7 Develop and calibrate catchment hydrology and pollutant export
models

7 Link to downstream 3D hydrodynamic and water quality models
7 Use linked model system to assess system as a whole

U Extended in the ACT by integrating a water systems model of the
region

and manage



Systems Framework Approach

U Analysis from the —_——
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Local Transition
Scale Scale
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A Population
A Demographics
A Climate
A Water resources
U Combines water,
planning, economic

and environmental
cycles

Network or
catchment scale




Context

Parallel process of developing

OO0l B Al x1 6 OOAAH

catchment hydrology and

OAlT OO1T I OPd 0OUO(

(water cycle)

* Limited by delays in receiving
data and urgency of Business
Case

* Both approaches combined to i |
meet deadlines -

* Ongoing work on the Systems
Framework for ACT
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U Review and desktop analysis
U Selection of zones and input data

U Set up integrated catchment model: Source and Systems
Framework

A SIMHYD with EMC/DMC results for NSW (CRCCH)
U Calibration: Using observations from local gauges
U Validation: Using observations from local gauges
U Set up 3D analysis of the lakes
U Validation

U Analysis of performance of ACT Catchments and Lake Burley
Griffin to 2050



Definition of catchments,
storages and waterways
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Selection of Zonel

Statistical Local Area (SLA)
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Selection of zones Population

Based on 2011 Census Data



Selection of zones Income

Median Weekly Personal Income Median Weekly Household Income

B 208t 831 (7) B 630t0 1,770 (8)
I 831to 895 (8) E 17700 1,870 (7)
O 5895t 961 (6) I 1,870to 2,080 (7)
O 951t01,031 (7) O 2,080 to 2,250 (5)
B 1,031 to 1,170 (5) O 2,250 to 2,750 (6)




Selection of zonesgDwelling type

Detached (%)

Other dwelling types (%)
Flat/Unit/Apartmet (%) Bo w01
Semi detached (%) M owoi@ Ooim oz
B o 5@ B o wa23®m O o4t 31 (8)
B s 75 (@) O 23w 87 (7)
O 75to 79 (5)
O 79to 89 (5)

O 311338 (5
O 138t 284 (7)
[ 28410675 (5)

O 02t 04 (2)
O o4t 08 (1)
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Selection of Zones LandUse

Open area (%)
W o0 to 338
EH 33t 74 (7)
O 74t011.3 (8)

Urban (%)
W o0 ton

Commercial (%)

B o0t 03(9
B o03to 42 (6)

8
B 11 o377 (7
[ 37.7to 586 |
{
{

o O 42t11.2 (4)
O 1131023 (6 O 5860693 (5) = e EQ
W 23 0879 (6 W 6931082 (8 '




Selection of Zones: Climate

BoM stations in and around ACT



Topography
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Waterways and
catchments
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Land Uses

Catchments In calibration
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Validation FlowGauges




Flow Valldatlon Murrumbidgee River at Halls Crossin

Validation of Updated Model vs Measured Daily Flow at Murrumbidgee River at Halls Crossing (410777)
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Validation of Updated Model vs Measured Log Daily Flow Duration Curve at Murrumbidgee River at Halls Crossing (410777) Statistis at Murrumbidgee River at Halls Crossing (410777)
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Modelled VS Measured for TN -Murrumbidgee River at Halls Crossing (MUR204)
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Modelled VS Measured for TP -Murrumbidgee River at Halls Crossing (MUR204)
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Validation of Updated Model vs Measured Daily Flow at Molonglo River at Sturt Island (410741)
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Validation of Updated Model vs Measured Log Daily Flow Duration Curve at Molonglo River at Sturt Island (410741)
5 | | | | | | | T T

— Measured
— Modelled

0 I I I I I I
0 10 20 30 40 50 60 70 80 €0 100

Exceedance Probability (%)

0
Jan-80 Jan-82 Jan-84 Jan-86 Jan-88 Jan-80 Jan-82 Jan-84 Jan-86 Jan-88 Jan-00 Jan-02

Flow (ML/day)

Jan-04

Statistis at Molonglo River at Sturt Island (410741)

500

375+

3

Jan06

Jan08

Jan-10

[ ]

Measured

Modelled




. Measured . |
785 H *  Modelled .
. L]
E 5= - L] . LY ™
- L]
E }. * *: .. 1 - .
26— - .‘ . * .- P . L -~
l' (] >, . *a LA L L / ™
0 | | | 1 J R I T """'*"J“ C S L R R I e TT o 3
Jan-80 Jan-B2 Jan-84 Jan-B& Jan-B8 Jan-90 Jan-82 Jan-94 Jan-96 Jan-98 Jan-00 J;n-ﬂ! Jan-04 Jan-06 Jan-0B Jan-10 Jan-1
Time Series
Modelled VS Measured for TP -Molonglo River at Dairy Flat Bridge (MOLG01)
03 I | I T ! | | T | T | |
. Measured
0225H ¢ Modeled .
L]
i 015 |- . . . e
E . L] - - u
v = . " qI - .
0.075 |— g 0By - " . ® ‘ s 8 ®
™ ) . ™ L] L X L] ‘ L™ ' .
. , | | | MW N ALY v Rl et v s et g Bg D e sl e 0T Nl,
Jan-80 Jan-82 Jan-84 Jan-86 Jan-88 Jan-80 Jan-82 Jan-94 Jan-86 Jan-88 Jan-00 Jan-02 Jan-04 Jan-06 JIn-DB ..lln 10 Jan-1
Time Series
Modelled VS Measured for TSS -Molonglo River at Dairy Flat Bridge (MOLB01)
100 T I
. Messured | | | [ . | | | | |
75 H *  Modelled o
@ .
Eﬂ - L ]
% » .
25— L . L .
- ' ' h"* [
0 ' I I | O !L&La!;w;-"m ooty 1y ey s ‘1- 2o e '6"‘
Jan-80 Jan-B2 Jan-84 Jan-86 Jan-88 Jan-90 Jan-92 Jan-94 Jan-96 Jan-98 Jan-00 Jan-04 Jan-06 Jan-08 Jan-10 Jnn 1
Time Series
. Statistical comp-u;hon for TN, TP and TSS -Malongle River at Dairy Flat Bridge [MOLWH
AT6 | 1 0.16 s
é 26} 1 E 0.1 g 26
[ . . F g
1.26 - 1 0.06 126 | ’
1] { ; o 0 k
Measured Modelled Measured Modelled Measurad Modelled



CumulativeFlow Volumes
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Cumulative Nitrogen Loads
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Cumulative Phosphorus Loads

2010 2050




