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The Source IWRM Platform

‘Catchment to Estuary’ water system modelling capability
Runoff and constituent generation
Transport through regulated and unregulated systems

Urban and rural systems, including newer urban infrastructure
options, crop demand and production models

Ecological function (environmental watering demands,
response models)

Link with other models and systems, optimisation, the cloud

Resource management, ownership, water markets
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Models are used in developing and
monitoring water management policy

“We don’t do policy change without modeling it first
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eWater Ltd — our Current Owners

o New South Wales Government Queensland
m Cesasmant of ) Government

Environment, Climate Change and Water

Department of Environment and
Resource Management
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/\ PRa X Department of the Environment

Government
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Evolution of eWater

COOFPERATIVE RESEARCH CENTRE FOBW

CATCHMENT HYDROLOGY

Hydrological Tools & Methods
13 Years, 14 Partners, $50M

CRC FOR
ECOLOGY

River Ecology & Science
12 Years, 13 Partners, $50M

FRESHWATER ——

Frameworks to manage human
and ecological use of water
6 years, 45 Partners, $160M

. 2007 Water Act
National
Empowers
Water MDBA eWater Source
COAG Reform Environmental 'é"“at'_Ve Best Available National
Water Trading Water frgaEtl\?vnH Science Legally Hydrological
Introduced Principles 0 Testable Modeling Platform
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eWater CRC - 34 Industry & 11

Partners
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gsmgurce Source and Basin Planning

Stake-
holders:

Floods & Surface Ground
Understanding Dry WENE water

the System: Climate Water Land Use and
Models Change Quality Agriculture

Assess
Options: Energy Supply Food Production

Actions ‘ Implementation
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Integrated Modelling System
for rural and urban water management
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Ordering

How much water to release from storage to
meet downstream requirements. Taking
into consideration:

* Delivery time Resource Assessment |-
 The most efficient path '

Constraints
e Supply constraints

e Qutlet constraints Order Up

* Different supply reservoirs Deliver Do
Based on two passes:

* Constraint pass (top to bottom pass)
* Ordering pass (bottom to top pass)

Defined rules or network linear
programming (RELAXIV or PPRN).




Hydrological framework

- The combination of processes
produces an output for a particular
FU/landuse type within a
subcatchment

Rainfall runoff model




Flexible Structure

Alternate runoff  SEe— %
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conceptualisations " e _ . .
9 models + observed runoff Bl T ’
+ user defined plugins
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Constituent Generation

Catchment export “
methods to suit data f ( Q’C ) b
availability  —
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Node Types Y A @ & /o
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Nodes representing Splitter e Order C...

management functions, A A O 5 |
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Hydrological Routing
Alternate transport >> |_

tations for fl o
representations 1or 1iow,
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Constituent Filters

Export filters to represent
land management actions
(7 filter models)
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Instream Decay

Decay of constituents
instream or within
reservoirs 3 models
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Demand Models

-Represent demand as a N oW o
time series, a recurring o
pattern or with a model.
—Cultural flows
Ecological demands
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Options for Customising Source

1. Functions

Powerful math and logic language built into Source (MS
Excel-style formulae)

2. Custom Functions

User defined extensions to the Function Manager

3. Plugins!

Open ended system for changing the algorithms, user
Interface or operation of Source

G Jource  e\Water



Options for Customising Source cont.

4. External Scripting

Batch runs, calibration, uncertainty analysis, links to other
systems — models, FEWS

5. Optimisation
Multi-objective optimisation, trade-off analysis

6. Run-time Configuration Changes

Scenario analysis

‘ YOUITCE a ater
MOOTLLING COMMUENTY .



Functions

Ablility to calculate mathematical expressions within Source
using system variables

Has similar syntax to Excel

Large set of common used functions (trigonomic,
statistical, logical)

Piecewise Linear, Patterns and Time of Evaluation
Custom Functions

Extend the language of the expression editor

Reuse common logic

Written in C# and loaded as a plugin __ g
G 2OUICE  eWater



Functions

-

¢ Function Editor
Functions Date Ranges
t o |3 [C]e]]
¢
» L End
» & Now
» W Start
» L Inflow
» | Power_Station
» L. Power_generation
» | Rice_demand
» L. Rice_usage
» L. Storage_release

$DV_Annual_rice_entitiement
$DV_Min_target_power_release
$Daily_Power_OF

. $Min_Power
$Min_act_storage_rel

$Min_annual_rice_usage

¢Di-~ NC

m

IMin_Power

& H ILEJ # 1|0 <
min(SMin_Power,0.188352*$Power_generation.head*min{§Power_generation.discharge_rate, max
(SDV_Min_target_power_release*2/86.4 $DV_Annual_rice_entitlement/7/20/86.4)))

min($Min Power,0.188*$Power generation.head*min($Power gen
_eration.discharge rate,max($DV_ Min target power release*2/86.4,

$DV_Annual rice entitlement/7/30/86.4)))

=)

Configuration

Result Units:

megawatt

Initial Value:

1000000000000

Force Evaluation

] |
.,.:-\

Time of Evaluation
[7] Start of TimeStep
[T Resource Assessment
[T Ordering Phase
("] Flow Phase
[T Post Flow Phase
[¥] End of TimeStep

5

OK Cancel




Plugins

*Replacement component models (demand, runoff, routing,
etc)

*Provide a tailored user interface

«Automate repetitive tasks, such as data pre processing,
output report generation

*Written in a .NET language such as C# or Visual Basic

*Basic development tool set free of charge from Microsoft

) i\\\\'}
‘4 SOUCE  eWater



@1 QisCIA - Microsoft Visual C# éOlO Express — — - l o ‘ =2
File Edit View Project Debug Data Tools Window Help
_Il v G A 6 A b |@ipropertyattributes v

i whe R[22

) . N,

B O A

Toolbox Ml QisCIAcs X
4 General % QisCIA.QisCIA | W reset()

1 stores ir full state as defi r Stor
Thiete siiic bl [l Set ?1- the ;t?‘e_.to ?helr fu.ll :t?te as defined by parameter Store.
controls in this group, /// Required by all RainfallRunoffModels

Drag an item onto this (] </summary>
text to add it to the ] public override void initStoresFull()
toolbox. {

}

¢summary

/// Run a single time step of the model.

[ ]
/// Required by all RainfallRunoffModels. Exa m p I e PI ugl n

[ &/summary>
public override void runTimeStep()

{

//double intensity = rainfall / _timeStepInSeconds;

RunoffCIA = RunoffCoefficient * rainfall * timeStepInSeconds/86400.0;
// this.baseflow = 0.8; // maps to slow flow

runoff = RunoffCIA; // maps to quick flow

// total flow = baseflow + runoff

}

public override void reset()

{
:

base.reset();

[ {summary
/ Mass Balance calculation occurs after each "runTimeStep" is called.

(- </summary>

Col10 Ch10 INS

11:04 PM

A W )
® DO
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Catchment View

¢
|

) RiverManager Internal Release (v1.4.13)

Constiuents
N Fikerng Madels
Furctianzl Units
Frojact 00: links
] Nodes
. Ranfal-Ruroff

Sngle analyss

Bl gotigme » o il o i

2 e iR

.15 12002 conditions] |

Dernand

Assign Madels...

Wiaghewabar

A £ Owrership Corfiguraiion ...

Inpu: Data...

Paramnsters...

Paramstes

O &ren (945 instances)

® O Catchmert Iflow 108 nstances)
(O Dead Starape Volume (1 instanzes)
O Evaporshion Valime |1 nstences)
O FulSupply Volume (1irstarces)
O Infikshon Volume |1 nstances)

# (D Inflow (211 instances)
O Inlleaw Velume 1217 matanceas|
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Managing water supply to competing
demands




“‘Water from dam may be
used for Mulshi project’

TIMES NEWS NETWORK

Mumbai: Water from the
Mulshidam, which is used for
power generation and irriga-
tion purposes, could bedivert-
ed to the new hill city project
being planned in Pune’s Mul-
shi taluka. This, however,
would depend on permission
from the private power com-
pany that currently uses the
water for its purposes, said
thegovernment.

This and several other
concessions have been grant-
ed to the project by the state
lirban development.Ina noti-
fication, it has allowed multi-
"ble concessions to the new
fownship based onthereason-
L ing that “in order to promote
“fourism and orderly develop-
ment of the land, the modifi-

Plc used for representation only

township) is necessary and
should be sanctioned subject
toconditions”.

The project would have to
comply with a set of stringent
recommendations made by
the Madhav Gadgil commit-

tee report on ecological sus-
tainability of the Western
Ghats. The state-level expert
appraisal committee (SEAC)
of the Union ministry of envi-
ronment and forests (MoEF)
has said it will apply the Gad-

T T YT T I I I T T T T ey

SERBA AR

gil panel’s guidelines to the A,

project mooted by Maharash-
tra Valley View Private Limit-
ed.

“The governmenthasonly
approved the project in keep-
ing with the guidqlines it has
put in place for hill station
projects. However, until the

~ Gadgil committee’'s recom-

mendations are applied, it is
difficult tosayfor sure ifsuch
projects ‘wonld be emth:on-




We can model water access rules in different ways
Option 1 —do nothing

Option 2 — use functions to constrain supply
Option 3. Apply allocation system

Use the ‘resource assessment’ functionality to allocate available
resources to different users e.g. on a seasonal basis

§ P - T— N — ——
- Nl Asses.smerEE{plo_rer, O e . eSS T R T
M $ Example Trigger Configuration
- !AResource assessment Trigger | gnd Of Water Year $
‘ v (State 1 Horticulture
+ 0 Account Type 1 Execution | Timestep End v
8 Horticulture account .
Action: ' \write Off Accounts v

O reassessment
() reset account
O Start Of Water Year Trigger
v 4‘ State 1 rice
v ?D Account Type 1

a rice account

O reasseement



Ways for modelling different water access rules

Option 4. Ownership.

Use the ‘ownership’ functionality to ‘lock in” a users access to a
particular quantity or share of water

S <]
Cwnership System Chwnership System 1
- ./ Inflone ] ] i ]
Sharing Method @ Fixed Ratio i) Owner Flow Function
) Additional Flow
q} Farecast Cwner Sharing
% Constituents
; Owner Fixed Ratio | %
ﬁ Ownership
Cwner 1 80
T S

el

=
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Groundwater/Surface Water
Interaction



Impacts of groundwater pumping on rivers

Groundwater Groundwater Grouncwater
G';C;Uﬂd BORE  divide at |0 days divide at |00 days divide at 1,000 days
surface =

/

Processes:

« Pumping from Unconfined Aquifer

« Pumping from Semi-Confined Aquifer
* Irrigation Recharge

» Diffuse Recharge

From: Evans R. (2007). The impact of groundwater use on Australia’s rivers ~ Exp|orin@ yOource ) ater
technical, management and policy challenges. Land and Water Australia, Canberra. T )



Groundwater Link Model versus MODFLOW

SW/GW exchange flux (ML/day)

24/8/92
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The Source IWRM Platform

* The freely available ‘Public Release’ is a fully featured
IWRM platform

330 downloads from 42 countries

 Pricing for the full featured release, which also covers water
markets, resource assessment etc. is targeted at
commercial use

« Under the Government to Government Agreement we can
customise Source to the Indian context

« The Australian Central and State governments are
committed to Source. Source is being used for statutory
WRM In Australia.

Australian ‘mm’ | CSep
usraion Govrnment A \Jt BWater G 0urce  e\Water

Department of Forvign Affairs and Trade



The Source IWRM Platform

« Quality software engineering

e EXxtensive unit tests

 Hundreds of regression tests to ensure stability

« User models are added to the regression test suite for assurance
« Readily customisable for specific users — e.qg.

e Glacier, snowmelt
e Resource assessment

« Small catchment dams
e GIS

e Australian ‘mm’ o
Australian Government Aid \Y Water G JOLCE  eWater

Department of Forvign Affairs and Trade



Source

MODELLING COMMUNITY

Thank You!

©
0
0

f F
AT An Australian Government Initiative
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Available water Escape return

On farm

Irrigation Demand

Total return
Crop interception loss ————— Fallow interception loss seepag
. . Maxi irri | . .
Area of primary/secondary crops Effective rainfall aximum irrigable area e Irrigation
return loss
N .
Kc(t)fE(t) Fallo Crop
Fallow Upper fallow depth runoff loss runoff
/ ‘ 10SS )7
Maximum pond depth ' " Infiltration to lower fallow Total
Minimum pond depth——— return
y _ Lower fallow depth
,/
4V 44
A7
/'// y
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1000 Gl =

Storages
Murray
Campaspe
Loddon
Bullarook Ck
Murrumbidgee
Menindee Lakes
Goulburn
Ovens

Broken

Snowy

Total

1 kmA3

Active Capacity
7498.67 Gl
304.65 Gl
220.08 Gl
5.442 Gl
2632.895 Gl
1555.051 Gl
3558.512 GL
32.379 GL
39.653 GL
" 5020.124 Gl
20867.46 Gl

20.9 km”3

Watgr



MDB average long-term annual inflow and water use
Surface water GL

Inflows

Inflows to the Basin

Transfer into the Basin

Total

Water Use

Watercourse diversions

Interceptions

Water used by the environment & losses
Outflows from the Basin

Total

31,599 GL/year
954 GL/year
32,553 Gl/year

10,903 GL/year
2,720 GlL/year
13,788 GL/year
5,142 Gl/year
32,553 GL/year

31.6 kmA3/year
1.0 km”3/year
32.6 km”3/year

10.9 kmA3/year
2.7 km~3/year
13.8 km”3/year
5.1 km~3/year
32.6 km”3/year
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