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Components 

What is a Component? 
Components in Aquator are the basic elements of the Water 
Resource Model e.g. Abstraction, Catchment, Confluence etc. 
Any number of components may be included in the model by 
dragging the Component from the Component toolbox and 
dropping on the schematic.  
Standard components may be joined together by using the Link or 
any other component which has just two connectors joined by a 
line. The ends of such components can be dragged and dropped 
onto other connectors to make a join. 
Each Component has a set of attributes: Properties, Parameters, 
States, Variables and Sequences which make up the input and 
output data, and built-in operating rules which define how the 
Component behaves in the Model. 
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Standard Components 
The following is a list of the standard Aquator components. 

          Abstraction 

          Bi-Directional Link 

          Blender 

          Bulk Supply 

          Catchment 

          Combiner 

          Confluence 

          Constraint Holder 

          Demand Centre 

          Discharge 

          Diversion 

          Gauging Station 

          Groundwater 

          Hydro-Generator 

          Join 

          Link 

          Pump Station 

          Reach 

          Regulator 

          Reservoir 

          Service Reservoir 

          Split 

          Termination 

          Water Treatment Works 
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Abstraction 

 
An Abstraction allows water to be taken from a river to supply. 
There are two fundamentally different ways this can occur and 
neither, either, or both can be enabled. 
The abstraction can simply pass the demand up-river to another 
supply via an upstream Regulator component. This is called 
indirect abstraction because it does not decrease the flow below 
the Abstraction. Therefore flow constraints at or below the 
Abstraction component do not affect whether such demands can 
be met or not. 
Conversely, direct abstraction takes water directly from the river 
and thereby reduces the river flow below the Abstraction 
component. Therefore flow constraints at and below the 
Abstraction will affect how much water can be taken. 
Direct abstraction does not preclude an upstream regulator 
adding water to the river earlier in the day. Thus a Regulator can 
increase the river flow and, later, an Abstraction can reduce the 
flow. This is still direct abstraction because the demand is not 
simply routed up-river as in the case of indirect abstraction. 
Abstraction components (and Gauging Station components) can 
be setup to implement a flow constraint on direct abstraction in 
one of three ways: 

1. None. All available water can be abstracted from the 
river. 

2. Maintained flow. Abstraction can take place while the 
river flow downstream of the abstraction is at or above 
the flow constraint value. Earlier in the day upstream 
regulators may have added water to the river to meet 
these maintained flow constraints but at the point of 
abstraction no account is taken of whether this was done 
or not.  The rule is simply that the downstream flow must 
not fall below the maintained flow value due to 
abstraction at the time the abstraction is made. If the river 
flow is below this value then no water is availablefor 
direct abstraction (as described earlier, indirect 
abstraction is not constrained by maintained flow 
constraints). 

3. Prescribed flow. This is similar to the maintained flow 
case but relaxed by taking into account whether water 
has been added by upstream regulators earlier in the 
day. Abstraction can take place while the river flow 
downstream of the abstraction is at or above the flow 
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constraint value or the natural flow, whichever is less. 
This implies that water added to the river by an upstream 
regulator can be abstracted even if the river flow then 
falls below the flow constraint value, as long as the 
natural flow is not reduced below what it would have 
been with no abstraction. Upstream regulators will not 
add water to meet a prescribed flow value, they 
(optionally) only add water to meet the expected demand 
and any maintained flow constraints. Again, prescribed 
flow constraints only affect direct abstraction, not indirect 
abstraction. 

The amount that can be taken depends on 
1. The upstream flow 
2. Any releases made to support direct abstraction 
3. The amount of water that must be left downstream of the 

Abstraction; this might be due to a flow constraint at the 
Abstraction itself or a flow constraint further downstream, 
for example at a Gauging Station component. 

4. The demand at the abstraction 
5. Restrictions at the Abstraction site. These restrictions are 

parameter values such as daily and monthly maximum 
values. They also include constraints on the abstraction 
itself or any groups to which the abstraction belongs. 

Flow constraint 
The flow constraint value on any day is taken from either a fixed 
value or a sequence. The parameter Flow constraint.Use 
sequence determines this source. 
If set to True, the value of flow constraint is taken from a time 
series if assigned; otherwise from the assigned profile. If neither a 
time series or a profile are assigned, a flow constraint of zero is 
used. 
If set to False, the flow constraint is taken from the parameter 
Flow constraint.Value. 

Restrictions at the abstraction site 
The amount that can be abstracted on any day can be optionally 
controlled by a sequence. This sequence value (if any) is capped 
at the maximum daily Abstraction and further capped by the 
current monthly maximum Abstraction rate. 

Type of abstraction 
As stated above there can be two types of abstraction from the 
river direct and indirect Direct abstractions can take only water 
that is currently available in the river above any flow constraint. 
Indirect abstractions look upstream for one or more regulator 
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components and request water from sources attached the 
regulator. Both types of abstraction can take place on the same 
abstraction as determined by the parameters Operation.Allow 
direct abstraction and Operation.Allow indirect abstraction. If both 
parameters are set to True, demand is met by using the direct 
abstraction first and the indirect only if then required. This 
behaviour can be changed by using VBA to set the route order on 
the demand centre’s PrioritizeRoutes event. 

Connectors 
Connectors allow this Component to be connected to others. 
River connectors can only be connected to other river type 
connectors and supply connectors only connected to other supply 
connectors. River connectors are circular; supply connectors are 
square. In-connectors are blue; out-connectors are red. In-
connectors can only be connected to out-connectors. Similarly, 
out-connectors can only be connected to in-connectors. 
 

Type In/Out Default 
number 

Add Remove 

River In 1 No No 

River Out 1 No No 

Supply In 0 No No 

Supply Out 1 No No 

Supply (Demand 
Centre) 

In 0 No No 

Supply Bi-Di 0 No No 

Properties 
A Component only has one set of properties. Properties do not 
change during a model run. Properties are described at the end of 
this Chapter. 
 

Group Name 
Display Name 

Component 
Draw order 

Options Show name 

Left 

Top 

Width 

Height 

Name X 

Schematic 

Name Y 
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Group Name 
 Angle 

Fill attributes 

Outline attributes 

Reach attributes 
Draw 

Outlet attributes 

Caption 

Path Shell 

Arguments 

Identifier 

Grid reference 

GIS reference 

Cross reference 

Owner 

Location 

Manager 

Info 

Other 

Parameters 
A Component can have more than one set of parameters. 
Parameters do not normally change during a model run. 
Parameters are described at the end of this Chapter. 
 

Group Name 
Animate on 

Enabled 

Events on 

Forecasting on 

Diagnostics on 

Trace on 

Options 

Trace flags 

Allow direct abstraction 
Operation 

Allow indirect abstraction 

Type 
Control flow 

Value 

Type 

Value 

Flow constraint 

Use sequence 
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Group Name 
Report failure 

Safety margin 

 

Failure margin 

Above flow constraint 
Percentage take 

Only apply locally 

Maximum flow constraints 
Check downstream 

Maximum delay 

Minimum delay 

Maximum delay 

Prediction method 

Prediction amount 

Upstream releases 

Prediction scale factor 

Enforce maximum 

Daily max 

Month 1 (Jan) max 

Month 2 (Feb) max 

Month 3 (Mar) max 

Month 4 (Apr) max 

Month 5 (May) max 

Month 6 (Jun) max 

Month 7 (Jul) max 

Month 8 (Aug) max 

Month 9 (Sep) max 

Month 10 (Oct) max 

Month 11 (Nov) max 

Abstraction 

Month 12 (Dec) max 

Fixed cost 

Cost per Ml Cost 

Weighting 

Enforce limit 
Leakage flows 

Reservation limit 

Enforce limit 
Minimum flows 

Reservation limit 

Enforce limit 

Reservation limit Demand minima 

Scaling factor 
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States 
A Component can have more than one set of states. The value of 
a state variable may be different at the end of a model run to its 
value at the start. States are described at the end of this Chapter. 
 

Group Name 
Abstraction 

Demand 

Supply per AO 
Yesterdays 

Supply per RO 

 

Variables 
A Component can have more than one set of variables. Variables 
are possible daily outputs from the Component and may be turned 
on and off. Variables are described at the end of this Chapter. 
 
Group Name 

Upstream 

Downstream 

Natural 
Flow 

Constraint 

Direct pass 1 

Direct pass 2 

Direct pass 3 

Direct pass 4 

Direct pass 5 

Direct pass 6 

Direct 

Indirect 

Amount 

Maximum abstraction 

Supply 

Cost 

Control flow 

Resource state 

Status level 
Operation 

Failure amount 
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Sequences 
A Component can have more than one set of sequences. 
Sequences are a requirement, sometimes optional, of the 
Component for daily values of data. These data are supplied by a 
time series (potentially a different value every day) or a profile 
(series repeating annually). Sequences are described at the end 
of this Chapter. 
 

Name Time series Profile 
Maximum abstraction Optional Optional 

Control flow Optional Optional 

Flow constraint Optional Optional 

Cost per Ml Optional Optional 

 

Constraints 
This Component can have constraints attached. 

Groups 
This Component can be included in an Abstraction group. 

Interfaces 
An interface defines a fixed set of instructions to which the 
Component responds. During this response by the Component, it 
is possible for the VBA programmer to modify this response to 
customise the way model operates. 
 

Name 
IBaseObject 

ISupply 

IFow 

IFlowPredicted 

IComponent 

IDemand 

IResource 

IGroupMember 

IAbstractionData 

ISymbol 
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Resource State 
An Abstraction component can determine its resource state in one 
of three ways: 
1. Last abstraction. This method uses the Abstraction made 

yesterday to determine its resource state today. If the amount 
of water available today above the flow constraint is greater 
than yesterday’s Abstraction, the resource state for the day is 
set greater than 1. If today’s available water is less than 
yesterday’s Abstraction, the resource state is less than 1. 

2. Parameter value. This method uses the current upstream 
flow and compares this against the value set in parameter 
Control flow.Value. Resource state is the current flow divided 
by the parameter value. If the parameter value is set to zero 
in this method, this has the effect of creating an unlimited 
resource state making all water from this source available on 
Pass 4. 

3. Sequence value. This method is similar to the “Parameter 
value” method above except the control flow comes form the 
time series or profile attached to the Control flow sequence. 

The parameter Control flow.Type determines which of the above 
three methods is to be used. 

Status level 
The Abstraction component reports an end of day status level of 
OK (value = 0) unless there has been an Abstraction and the 
parameter Flow constraint.Type is set to “Prescribed flow” the 
downstream flow is less than the flow constraint and the 
parameter Flow constraint.Report failure is set to True. In this 
case a status level of Failure (value = 2) is reported. This 
condition should not occur under normal operation of the 
component. It could occur as a result of user modified behaviour 
with VBA. 

Bi-Directional Link 

 
A bi-directional link is located in the supply network and allow
water to flow in a different direction each day. The choice o
direction choosing algorithm is made by se

s 
f 

tting parameter 
e

1. 
 

. 
 be used if VBA code is setting the 

direction each day. 

Dir ction.Algorithm to one of the following 
None – The direction will be fixed for the duration of the run 
to that set in the state Flow direction.Current value. Use this
option if the direction needs to be fixed for the current run
This option may also
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2. Alternate – The direction will switch every ‘n’ days where ‘n’ 
is defined in the state Flow direction.Hold period. The state 
Flow direction.Days since reversal is used to determine when 
the first switch of direction in a model run is to take place. 

3. Best Resource State – Each day the direction is chosen so 
that flow is away from the source which has the best resource 
state. 

4. Mean Resource State – Each day the direction is chosen so 
that flow is away from the sources which have the best mean 
resource state. 

5. Lowest Cost – Each day the direction is chosen so that the 
cheapest route will be used. 

6. Mean Cost – Each day the direction is chosen so that the 
routes with the lowest mean cost will be used. 

Alternatively the direction can be set each day in VBA code by 
programming the ‘ChooseDirection’ event as illustrated by the 
following example: 

 
Bi-directional links need to be joined to the rest of the supply 
network using bi-directional connectors. This may be achieved by 
converting the bi-directional connector may to a supply type in-
connector and a supply type out-connector using the Combiner 
component. Alternatively it is possible to add bi-directional 
connectors directly to some components (e.g. Reservoir and 
Service Reservoir). 
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Connectors 
Connectors allow this Component to be connected to others. 
River connectors can only be connected to other river type 
connectors and supply connectors only connected to other supply 
connectors. River connectors are circular; supply connectors are 
square. In-connectors are blue; out-connectors are red. In-
connectors can only be connected to out-connectors. Similarly, 
out-connectors can only be connected to in-connectors. 
 

Type In/Out Default 
number 

Add Remove 

River In 0 No No 

River Out 0 No No 

Supply In 0 No No 

Supply Out 0 No No 

Supply 
(Demand 
Centre) 

In 0 No No 

Supply Bi-Di 2 No No 

Properties 
A Component only has one set of properties. Properties do not 
change during a model run. Properties are described at the end of 
this Chapter. 
 

Group Name 
Display Name 

Component 
Draw order 

Options Show name 

Left 

Top 

Width 

Height 

Name X 

Name Y 

Schematic 

Angle 

Draw Line attributes 

Head 

Angle Arrow 

Size 

Shell Caption 
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Group Name 
Path  

Arguments 

Identifier 

Grid reference 

GIS reference 

Cross reference 

Owner 

Location 

Manager 

Info 

Other 

 

Parameters 
A Component can have more than one set of parameters. 
Parameters do not normally change during a model run. 
Parameters are described at the end of this Chapter. 
 

Group Name 
Animate on 

Enabled 

Events on 

Trace on 

Options 

Trace flags 

Direction Algorithm 

Fixed cost - forward 

Fixed cost  - reverse 

Cost per Ml  - forward  

Cost per Ml - reverse 

Weighting - forward 

Cost 

Weighting - reverse 

Enforce max flow 

Max flow - forward 

Max flow - reverse 

Enforce min flow 

Min flow - forward 

Limits 

Min flow - reverse 

Warning Min flow 

Leakage Link length 
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Group Name 
Loss rate - forward 

Loss rate - reverse 

Leak at zero flow - forward 

 

Leak at zero flow - reverse 

 

States 
A Component can have more than one set of states. The value of 
a state variable may be different at the end of a model run to its 
value at the start. States are described at the end of this Chapter. 
 

Group Name 
Current value 

Hold period Flow direction 

Days since reversal 

Variables 
A Component can have more than one set of variables. Variables 
are possible daily outputs from the Component and may be turned 
on and off. Variables are described at the end of this Chapter. 
 

Group Name 
Flow Direction 

Forward 

Reverse Inflow 

Forward - Reverse 

Forward 

Reverse Outflow 

Forward - Reverse 

Supply Cost 

Leakage Amount 

Operation Status level 

 

Sequences 
A Component can have more than one set of sequences. 
Sequences are a requirement, sometimes optional, of the 
Component for daily values of data. These data are supplied by a 
time series (potentially a different value every day) or a profile 



 

 
 

A Guide to Aquator Components Components • 31 

 

 

 

(series repeating annually). Sequences are described at the end 
of this Chapter. 
 

Name Time series Profile 
Forward cost per Ml Optional Optional 

Reverse cost per Ml Optional Optional 

 

Constraints 
This Component cannot have constraints attached. 

Groups 
This Component cannot be included in a group. 

Interfaces 
An interface defines a fixed set of instructions to which the 
Component responds. During this response by the Component, it 
is possible for the VBA programmer to modify this response to 
customise the way model operates. 
 

Name 
IBaseObject 

IComponent 

ISupply 

ISymbol 

 

Resource State 
This Component does not have a resource state of its own. 

Status level 
If the minimum flow is not met and the parameter Warning.Min 
flow is set to true, this Component type always report an end of 
day status level of Warning (value = 1). Otherwise the end of day 
status level is set to OK (value = 0) 

Blender 

 
A Blender is located in the supply network and has a minimum of 
two inputs and one output. Each input has a defined water quality 
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urce 

 
eterminand levels in the 

. If this cannot be achieved 

The
o 

et limits. 

3. es the use of supplies with 

4. s 
pplies 

int 

er 
execute ize 
the cho nditions: 

• 
termined by licences on each supply, 

 goal of 
rst 

ith 
he form is available 

by right clicking on the blender and selecting the “Blender 
setup…” menu item. The form has four tabs. 

and the blender’s job is to mix the inputs in such a way as to 
ensure the output water quality is within defined limits. 
Each input to the blender should be connected to just one so
of supply and normally each supply should have one or more 
licences which constrain the maximum flows at each input. 
Each Blender supports multiple user-defined determinands. It is
the task of the blender to keep the d
output water below specified levels
then the blender delivers no water. 

re are four blending methods: 
1. Fixed ratios – Blends using fixed ratios. Does not attempt t

keep the determinand levels in the outflow below s
2. Least cost – Minimises the cost of water supplied with the 

constraint that no determinand limit is exceeded. 
Best resource state – Maximis
the best resource state with the constraint that no 
determinand limit is exceeded. 
Optimal – Minimises the cost of water supplied when exces
water is available, otherwise maximizes the use of su
with the best resource state, both subject to the constra
that no determinand limit is exceeded. 

If one of the last three methods is chosen then the blend
s the so-called simplex algorithm to minimize or maxim
sen quantity subject to the following co

• the demand is met – the sum of the input flows must 
equal the demand 
the maximum flow at each input is not exceeded – 
normally de
otherwise by maximum flow parameters specified for 
each input 

• the level of each determinand in the output water does 
not exceed the specified limit for that determinand 

This algorithm can fail because demand cannot be met. In this 
eventuality the simplex algorithm is re-applied with the
maximizing the amount of water that can be supplied. In the wo
case the amount that can be supplied is simply zero. 
There is special setup form for the Blender which assists w
setting the various parameters and options. T
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The first tab of allows the determinands at this Blender to be 
defined. There can be any number of these, simply defined by 
entering a name, choosing the units, and clicking "Add". 

 
The second tab allows the inputs to be set up. Each input should 

 

s 

hould be set higher than any possible licensed value. But if the 
supplies have no licences then these are the maximum flows that 
will be used. 
The "Blend ratio" values in the second column on this tab are set 
using the buttons in the "Blend ratio" box. These values are used 

have a “Max flow” value set which informs the blender of the 
absolute maximum amount that can arrive at each input. Click on
the value to edit. 
Normally the supply on each input should have a licence and it i
this licence that determines the maximum flow at each input. The 
maximum flow values set by this dialog are then redundant and 
s
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(a) to apportion any demand minima reserved ahead at the start 
of a model run, and (b) if the Fixed Ratio blend method is 
selected (fourth tab). 
The third column names the input for identification purposes and 
the fourth column defines the source. If there is only one source 
on an input then identification is automatic. If there are multiple 
sources on each input, the source for blending can be selected 
using the “Supply…” command button on the right of the window. 
The blender will only use water from one supply on each input. 
 

 
The third tab allows the output limits and input levels of each 
determined to be defined. These may be supplied as parame
values if they are fixed qua

ter 
ntities or as profiles or as full time 

series.  
The blender will use a time series value if a time series is 
specified, else a profile value if a profile is specified, else the 
parameter value. Similarly if the time series was specified but the 
value on any day is missing. 
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The last tab, shown below, allows  method to be 
specified. The four possible blendi ethods are described 
above. 

Connectors 
C  allow this Componen nected to others. 
River connectors can only be con  other river type 
connectors and supply connectors nected to other supply 
connectors. River connectors are ply connectors are 
square. In-connectors are blue; o ectors are red. In-
connectors can only be connected tors. Similarly, 
out-connectors can only be conne tors. 
 

 the blending
ng m

onnectors t to be con
nected to
 only con
circular; sup
ut-conn
 to out-connec
cted to in-connec

Type In/Out Default 
number 

Add Remove 

River In 0  No No

River Out 0 No No 

Supply In 2 Yes Yes 

Supply Out 1 s Yes Ye

Supply 
(Demand 
Centre) 

In 0 No No 

Supply Bi-Di 0 No No 
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 not 
e end of 

Properties 
A Component only has one set of properties. Properties do
change during a model run. Properties are described at th
this Chapter. 
 

Group Name 
Display Name 

Component 
er Draw ord

Options Show name 

Left 

Top 

Width 

Height 

Name X 

Name Y 

Schematic 

Angle 

Line attributes 

Fill attributes - left 

Fill attributes - right 
Draw 

re Fill attributes - failu

Caption 

Path Shell 

Arguments 

Identifier 

Grid reference 

GIS reference 

Cross reference 

Owner 

Location 

Manager 

Info 

Other 
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ters 
ameters. 

Parameters do not normally change during a model run. 
re described at the end of this Chapter. 

Parame
A Component can have more than one set of par

Parameters a
 

Group Name 
Animate on 

Enabled 

Events on 

Diagnostics on 

Trace on 

Options 

Trace flags 

Method 

Failure margin Blender 

Report failures 

Fixed cost 

Cost per Ml Cost 

Weighting 

Enforce limits 

Reservation limits Demand minima 

Scaling factor 

Determinand 1 
Determinand limit ¹ 

Determinand 2 … etc 

Determinand 1 
Determinand level ¹ ² 

Determinand 2 … etc 

Flow ² um Maxim

Supply ² Name 

Blend ² Fraction 

 

¹  These appear red in the edit fo  not built-in 
meters but are added by the user, with the Blender Setup 

te". 

rms because they are
para
dialog described above, in the same way as parameters added to 
any component using VBA. Therefore they may be removed, 
using the same dialog, whereas built-in parameters are shown in 
black text and cannot be removed. 
Note that text "Determinand 1" etc. will be replaced by the actual 
name of the determinand, e.g. "Nitra
²  Located on each input connector, right click on the connector 
rather than the component to see the parameter. 
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mponent. 

riables 

States 
There are no states for this type of Co

Variables 
A Component can have more than one set of variables. Va
are possible daily outputs from the Component and may be turned 
on and off. Variables are described at the end of this Chapter. 
 

Group Name 
Amount pass 1 

Amount pass 2 

Amount pass 3 

Amount pass 4 

Amount pass 5 

Amount pass 6 

Amount 

Supply 

Cost 

Blend result 
Operation 

Status level 

Determinand 1 
Determinand limit ¹ 

Determinand 2… 

Determinand 1 

Determinand 2 … etc 

Determinand 1 (% of limit) 
Determinand level ¹ 

Determinand 2 (% of limit) … etc 

Flow 

Maximum flow Connector ² 

Blend fraction 

Determinand 1 
Determinand level ¹ ² 

 etc Determinand 2 …

 

¹  These appear red in the edit forms because they are not built-in 
up 

-in parameters are shown in 

Note that text "Determinand 1" etc. will be replaced by the actual 
name of the determinand, e.g. "Nitrate". 

parameters but are added by the user, with the Blender Set
dialog described above, in the same way as parameters added to 
any component using VBA. Therefore they may be removed, 
using the same dialog, whereas built
lack text and cannot be removed. b
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² Located on each input connector, right click on the connector 
r n the component to see it. 

Sequences 
A Component can have more than one set of sequences. 

ces are a requirement, sometimes optional, of the 
s of data. These data are supplied by a 

y a different value every day) or a profile 
end 

ather tha

Sequen
Component for daily value
time series (potentiall
(series repeating annually). Sequences are described at the 
of this Chapter. 
 

Name Time series Profile 
Cost per Ml Optional Optional 

Determinand 1 limit ¹ 

Determinand 2 … etc 

Optional Optional 

Determinand 1 level ¹² Optional Optional 

Determinand 2 … etc   

¹  These appear red in the edit forms because they are not built-in 
parameters but are added by the user, with the Blender Setup 
dialog described above, in the same way as parameters added to 
any c mponent using VBA. Therefore they may be removed, 

n in 

actual 
, e.g. "Nitrate". 

ector, right click on the connector 
ent to see it. 

his Component cannot be included in a group. 

Interfaces 
An interface defines a fixed set of instructions to which the 
Component responds. During this response by the Component, it 
is possible for the VBA programmer to modify this response to 
customise the way model operates. 
 

o
using the same dialog, whereas built-in parameters are show
black text and cannot be removed. 
Note that text "Determinand 1" etc. will be replaced by the 
name of the determinand
² Located on each input conn
rather than the compon

Constraints 
This Component cannot have constraints attached. 

Groups 
T

Name 
IBaseObject 

IComponent 



 

 
 

40 • Components A Guide to Aquator Components 

 

 

 

Name 
ISupply 

IResource 

ISymbol 

 

Resource State 
This Component does not have a resource state of its own. 

Status level 
If any determinand output limit is exceed his Comp nt type  
r  an en Wa  (value = nless 
the paramete ender.Report failures is e, when a ilure 
(value = 2) is g can al  reporte e 
r  state of any supp as required but was invalid. 
Otherwise the end of day status level is set to OK (value = 0) 

Bulk Supply 

ed t one
eports d of day status level of rning  1) u

r Bl  Tru  Fa
reported. A warnin so be d if th

esource ly w

 
A Bulk Supply acts as a source of water and can be used to 
represent a transfer of water from outside to the current model. 
The amount that is available for supply each day is taken 
ccording to the priority: 

1  series if assigned 
2 assigned 
3. Fixed parameter value 
If the parameter Supply.Must use nt is set to True, the 
bulk supply will try to ensure that it ailable water is used to the 
full. If set to False, then the bulk supply is handled in the same 
way as any other source. 
 

a
. Time
. Profile if 

 entire amou
s av
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Connectors 
Connectors allow this Componen nected to others. 
River connectors can only be con  to other river type 
connectors and supply connectors d to other supply 
connectors. River connectors are ply connectors are 
square. In-connectors are blue; o tors are red. In-
connectors can only be connected tors. Similarly, 
out-connectors can only be conne ectors. 
 

t to be con
nected
 only connecte
circular; sup
ut-connec
 to out-connec
cted to in-conn

Type In/Out Default 
number 

Add Remove 

River In 0  No No

River Out 0  No No

Supply In 0 No No 

Supply Out 1 Yes Yes 

Supply 
(Demand 

In 

Centre) 

0 No No 

Supply Bi-Di 0 No No 

Properties 
A Component only has one set of Properties do not 
change during a model run. Propertie scribed at the end of 
this Chapter. 
 

 properties. 
s are de

Group Name 
Display Name 

Component 
er Draw ord

Options Show name 

Left 

Top 

Width 

Height 

Name X 

Name Y 

Schematic 

Angle 

Line attributes 
Draw 

Fill attributes 

Head 

Angle Arrow 

Size 
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Group Name 
Caption 

Path Shell 

Arguments 

Identifier 

Grid reference 

GIS reference 

Cross reference 

Owner 

Location 

Manager 

Info 

Other 

 

t can have more than one set of parameters. 
Parameters 
A Componen
Parameters do not normally change during a model run. 
Parameters are described at the end of this Chapter. 
 

Group Name 
Animate on 

Enabled 

Events on 

Trace on 

Options 

Trace flags 

Amount 

Must use entire amount 

Failure margin 
Supply 

ures Report fail

Type 
Control flow 

Value 

Fixed cost 

Cost per Ml Cost 

Weighting 

Enforce limit 
Leakage flows 

Reservation limit 

Enforce limit 
Minimum flows 

Reservation limit 

Demand minima Enforce limit 
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Group Name 
Reservation limit  

Scaling factor 

 

S
A t can hav an one set of states. The value of 
a state variable may be different at the end of a model run to its 
value at the start. States are described at the end of this Chapter. 

tates 
 Componen e more th

 

Group Name 
Supply 

Supply per AO Yesterdays 

Supply per RO 

 

Variables 
A Component can have more than one set of variables. Var
are possible daily outputs from the Component and may be turned
on and off. Variables are described at the end of this Chapter. 
 

iables 
 

Group Name 
Amount pass 1 

Amount pass 2 

Amount pass 3 

Amount pass 4 

Amount pass 5 

Amount pass 6 

Amount 

Available 

Supply 

Cost 

Control flow 

Resource state 

Status level 
Operation 

Failure amount 

 

Sequences 
A Component can have more than one set of sequences. 
Sequences are a requirement, sometimes optional, of the 
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Component for daily values of data. These data are supplied by a 
time series (potentially a different value every day) or a profile
(series repeating annually). Sequences are described at the end 
of this Chapter. 

Name Time series Profile 
Amount to supply Optional Optional 

Control flow Optional Optional 

Cost per Ml Optional Optional 

 

Constraints 

 group. 

An r  
nent, it 
e to 

This Component cannot have constraints attached. 

Groups 
This Component cannot be included in a

Interfaces 
inte face defines a fixed set of instructions to which the

ponent responds. During this response by the CompoCom
is possible for the VBA programmer to modify this respons
customise the way model operates. 
 

Na  me
IBaseObject 

IComponent 

ISupply 

IResource 

ISymbol 

 

Resou
A B S
cont  
be used
otherwis

r is to be used, else the control 
flow
If th rce state is invalid.  
Effe e and implies that 
all available water can be used on pass 4 (excess pass). 

rce State 
ulk upply component determines its resource state from the 
rol flow.  If the Control flow.Type specifies the sequence is to 

 then the value is taken from the time series, if specified, 
e from the profile. If the value is missing then the control 

flow is set to zero. 
Otherwise the Control flow.Value parameter is used if the Control 
flow.Type specifies the paramete

 is zero. 
e control flow is zero then the resou
ctively this means an infinite resource stat
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source state equals the amount available divided 

low 

f 
 

Catchment 

Otherwise the re
by the control flow value. Effectively the Bulk Supply can be 
"drawn down" on pass 4 until an amount equal to the control f
is left. This amount can be used on pass 5 if necessary. 

Status level 
This Component type always reports an end of day status level o
OK (value = 0) unless changed by the VBA programmer.

 
A Catchment marks the sta n
a s wat n daily ba  to the rive twork at that point. 
The amount of water that is dded is def  by a sequence. This 
s can be either a t  series or ofile. It is gatory 
for at least one of these to be specified. 
The daily value can be modified by both: 

A fixed scaling para (Flow.Scaling) 
2. Climate change factors specified as a sequence 

st of future catchment flows is required by 
mponents, these are obtained by the flowing 

ent’s recession curve with today’s flow is used as 
the starting point. The recession constant parameter is 

ed*. This is an estimate of the flow that would 
r if there were to be n e next ‘n’ days. 

ual flow ‘n’ days a ined from the time 
eries (or profile) defining nt’s flow. This is 

 of flow and would be expected to be 
greater or equal to than the recession curve value since 
any rainfall would increas  flow above the recession 
value. 

ction accura meter, the value of flow 
predicted ‘n’ ahead is in th ate 1 above (zero 
prediction accuracy) to es above (100% or 
perfect prediction accurac

* The recession constant parame plied in one of 
three ways: 

r: Q(n+1) = Factor x Q(n) 

efficient: Q(n+1) = e-Coefficient x
Time constant: Q(n+1) = e-1/Time  x Q(n)

rt of one bra
sis

ch of the river network 
r nend add er o

 a ined
equence ime a pr  obli

1. meter 

When a foreca
downstream co
method: 

1. A lower estimate of flow ‘n’ days ahead is made using 
catchm

then appli
occu

2. The act
o rainfall for th

head is obta
s
the true value

 the catchme

e the

3. Using a predi cy para
e range estim
timate 2 
y) 

ter can be sup

Facto
Co  Q(n)

Constant
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Connectors 
Connectors allow this Component ected to others. 
River connectors can only be con other river type 
connectors and supply connectors d to other supply 
connectors. River connectors are nnectors are 
square. In-connectors are blue; ou re red. In-
con ectors can only be connected rs. Similarly, 
out-connectors can only be conne in-connectors. 
 

 to be conn
nected to 
 only connecte

ly cocircular; supp
t-connectors a

n  to out-connecto
cted to 

Type In/Out Default 
number 

Add Remove 

River In 0 No No 

River Out 1 No No 

Supply In 0 No No 

Supply Out 0 No No 

Supply 
(Demand 
Centre) 

In 0 No No 

Supply Bi-Di 0 No No 

 

ties 
A Component only has one set o s. Properties do not 
change during a model run. Prop escribed at the end of 
this Chapter. 

Proper
f propertie
erties are d

 

Group Name 
Display Name 

Component 
Draw order 

Options Show name 

Left 

Top 

Width 

Height 

Name X 

Name Y 

Schematic 

Angle 

Line attributes 
Draw 

Fill attributes 

Caption Shell 

Path 
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Group Name 
 Arguments 

Identifier 

Grid reference 

GIS reference 

Cross reference 

Owner 

Location 

Manager 

Info 

Other 

 

Parameters 
A Component can have more than one set of parameters. 
Parameters do not normally change during a model run. 
Parameters are described at the end of this Chapter. 
 

Group Name 
Animate on 

Enabled 

Events on 

Trace on 

O

Trace flags 

ptions 

Offset 
Flow 

Scaling 

Factor 

Coefficient Recession 

Time constant 

Prediction Accuracy 

 

States 
There are no states for this type of Component. 
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bles. Variables 
are possible daily outputs from the Component and may be turned 

bles are described at the end of this Chapter. 

Variables 
A Component can have more than one set of varia

on and off. Varia
 

Group Name 
Amount 

Flow 
Climate change scaling 

Operation Status level 

 

y a 
ntially a different value every day) or a profile 
 annually). Sequences are described at the end 

Sequences 
A Component can have more than one set of sequences. 
Sequences are a requirement, sometimes optional, of the 
Component for daily values of data. These data are supplied b
time series (pote
(series repeating
of this Chapter. 
 

Name Time series Profile 
Flow Required or Required 

Climate change Optional Optional 

 

C raint
This Component does not traints attached. 

Groups 
This Compon  cannot be cluded in a up. 

Interfaces 
An interface defines a fixed set of instructions to which the 
C ent responds. During this response by the Component, it 
i to modify this res se to 
customise the way model operates. 

onst s 
have cons

ent  in  gro

ompon
s possible for the VBA programmer pon

 

Name 
IFlowPredicted 

IBaseObject 

IComponent 

ISymbol 
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Resource State 
This Component does not have a ate. 

Status level 
This Component type always repo n end of day status level of 
OK (value = 0) unless changed by A programmer. 

Combiner 

 resource st

rts a
 the VB

 
A Combiner converts a supply typ r and a supply 
type out-connector to a supply type bi-direction nnector. A 
c er component may therefo nect a Bi-
directional Link component to the ply network. 

Connectors 
Connectors allow this Componen nected to others. 
River connectors can only be connected to other river type 
connectors and supply connectors only connected to other supply 
c tors. River connectors are ar; supply connectors are 
square. In-connectors are blue; o rs are red. In-
connectors can only be connected nnectors. Similarly, 
out-connectors can only be conne -connectors. 
 

e in-connecto
al co

re be used to conombin
 rest of the sup

t to be con

onnec circul
ut-connecto
 to out-co
cted to in

Type In/Out Default 
numb

Add 
er 

Remove 

River In 0 No No 

River Out 0  No No

Supply In 1  No No

Supply Out 1 No No 

Supply 
(Demand 

In 0 No No 

Centre) 

Supply Bi-Di 1 No No 

Properties 
A Component only has one set of properties. Properties do not 
c uring a model run. Prope scribed at the end of 
t ter. 
 

hange d rties are de
his Chap

Group Name 
Component Displ e ay Nam
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Group Name 
 Draw order 

Options  Show name

Left 

Top 

Width 

Height 

Name X 

Name Y 

Schematic 

Angle 

Fill attributes 

Outline attributes Draw 

Line attributes 

Head 

Angle Arrow 

Size 

Caption 

Path Shell 

ts Argumen

Identifier 

Grid reference 

GIS reference 

Cross reference 

Owner 

Location 

Manager 

Info 

Other 

 

Parameters 
A Component can hav e set of parameters. 
P do not nor nge during a n. 
Parameters are described at the end of this Chapter. 

e more than on
arameters mally cha  model ru

 

Group Name 
Animate on 

Enabled 

Events on 

Options 

Trace on 



 

 
 

A Guide to Aquator Components Components • 51 

 

 

 

Group Name 
 Trace flags 

Fixed cost 

Cost per Ml Cost 

Weighting 

 

States 
There are no states for this type of Component. 

V
A Component can have more than one set of variables. Variables 
are po daily outputs from the Component and may be turned 
on and off. Variables are described at the end of this Chapter. 

ariables 

ssible 

 

Group Name 
Inflow 

Main 
Outflow 

Inflow 

Outflow Bidirectional 

Net flow 

Supply Cost 

Operation Status level 

 

ave more than one set of sequences. 
quirement, sometimes optional, of the 

aily values of data. These data are supplied by a 
 
nd 

Sequences 
A Component can h
Sequences are a re
Component for d
time series (potentially a different value every day) or a profile
(series repeating annually). Sequences are described at the e
of this Chapter. 
 

Name Time series Profile 
Cost per Ml Optional Optional 

 

Constraints 
This Compon  cannot ha  constraint ached. ent ve s att
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Groups 
This Component cannot be in a group. 

Interfaces 
An interface defines a fixed set of instructions to which the 
Comp nt resp s. During this respon ent, it 
i to modify this res se to 
ustomise the way model operates. 

 

 included 

one
s possible for the VBA programmer 

ond se by the Compon
pon

c

Name 
IBaseObject 

IComponent 

ISupply 

ISymbol 

 

Resource State 
This Component does not have a 

Status level 
This Component type always repo atus level of 
O  0) unless changed by A programmer. 

Confluence 

resource state of its own. 

rts an end of day st
K (value =  the VB

 
A confluence combines two input  a single 
output river reach. 

Connectors 
Connectors allow this Component  connected to others. 
River connectors can only be con  to other river type 
connectors and supply connectors nnected to other supply 
c tors. River connectors are ply connectors are 
square. In-connectors are blue; ou rs are red. In-
con ectors can only be connected tors. Similarly, 
out-connectors can only be conne -connectors. 

river reaches into

 to be
nected
 only co

onnec circular; sup
t-connecto

onnecn to out-c
cted to in

Type In/Out Default 
number 

Add Remove 

River In 2 No No 

River Out 1 No No 

Supply In 0 No No 



 

 
 

A Guide to Aquator Components Components • 53 

 

 

 

Type In/Out Default 
number 

Add Remove 

Supply Out 0  No No

Supply 
(Demand 
Centre) 

In 0 No No 

Supply Bi-Di 0 No No 

 

Properties 
A Component only has one set of properties. Properties do not 
c uring a model run. Prope e described at the end of 
this Ch  
 

hange d
apter.

rties ar

Group Name 
Display Name 

Component 
r Draw orde

Options Show name 

Left 

Top 

Width 

Height 

Name X 

Name Y 

Schematic 

Angle 

Line attributes 

Outline attributes Draw 

Fill attributes 

Head 

Angle Arrow 

Size 

Caption 

Path Shell 

Arguments 

Identifier 

Grid reference 

GIS reference 

Cross reference 

Info 

Owner 
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Group Name 
Location 

Manager 

 

Other 

 

Parameters 
nent can have more than onA Compo

Paramete
e set of parameters. 

rs do not normally change during a model run. 
Paramete re described at the end of this Chapter. 
 

rs a

Group Name 
Animate on 

Enabled 

Events on 

Trace on 

Trace flags 

Options 

Anabranch detection 

 

States 
tes for this type of Component. 

nent can have more than one set of variables. Variables 
re possible daily outputs from the Component and may be turned 

on and off. Variables are described at the end of this Chapter. 
 

There are no sta

Variables 
A Compo
a

Group Name 
Inflow1 

Inflow2 Flow 

Outflow 

Operation Status level 

 

Sequences 
There are no sequences for this type of Component. 

Constraints 
This Component does not have constraints attached. 
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it 

 

Groups 
This Component cannot be included in a group. 

Interfaces 
An interface defines a fixed set of instructions to which the 
Component responds. During this response by the Component, 
is possible for the VBA programmer to modify this response to 

stomise the way model operates. cu

Name 
IBaseObject 

IFlow 

IFlowPredicted 

ISupply 

IComponent 

ISymbol 

 

This Component does not have a resource state. 

) unless changed by the VBA programmer. 

Constraint holder 

Resource State 

Status level 
This Component type always reports an end of day status level of 
OK (value = 0

 
A older joins together components in the 
same way as a Link. Apart from it its.Max flow parameter, a 
constraint holder itself does not lim  control flow in the supply 
distribution network. However con ch as licences) may 
be pla n the this type of com t flow. 
One u straint holder is to allo source (such as 
a reservoir or groundwater) to have multiple abstractions each 
with different licences. An annual or example, placed on 
a reservoir would control all abstr  from that reservoir; 
whereas as an annual licence placed o straint holder 
c ting the reservoir to a one d only control that 
abstraction. 

 constraint h supply type 
s Lim

it or
straints (su

ponent which do limiced o
se of a con w a single 

licence, f
actions

n a con
demand woulonnec
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Connectors 
Connectors allow this Component to be connected to others. 
River connectors can only be con  other river type 
c tors and supply connectors ected to other supply 
con ctors. River connectors are ply connectors are 
square. In-connectors are blue; ou rs are red. In-
connectors can only be connected nnectors. Similarly, 
out-connectors can only be conne ectors. 
 

nected to
onnec

ne
 only conn
circular; sup
t-connecto
 to out-co
cted to in-conn

Type In/Out Default 
number 

Add Remove 

River In 0 No No 

River Out 0  No No

Supply In 1 No No 

Supply Out 1 No No 

Supply 
(Demand 

In 0 No No 

Centre) 

Supply Bi-Di 0 No No 

 

Properties 
A Component only has one set of Properties do not 
change during a model run. Prope scribed at the end of 
this Chapter. 
 

 properties. 
rties are de

Group Name 
Display Name 

Component 
r Draw orde

Options  Show name

Left 

Top 

Width 

Height 

Name X 

Name Y 

Schematic 

Angle 

Fill attributes 
Draw 

Line attributes 

Head Arrow 

Angle 
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Group Name 
 Size 

Caption 

Path Shell 

Arguments 

Identifier 

Grid reference 

GIS reference 

Cross reference 

Owner 

Location 

Manager 

Info 

Other 

 

Parameters 
A Component can have more than one set of parameters. 

rs do not normally change during a model run. 
Parameters are describ  of this C
 

Paramete
ed at the end hapter. 

Group Name 
Animate on 

Enabled 

Events on 

Trace on 

Options 

Trace flags 

Limits Max flow 

Fixed cost 

Cost per Ml Cost 

Weighting 

 

States 
There are no states for this type of Component. 
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turned 
nd of this Chapter. 

 

Variables 
A Component can have more than one set of variables. Variables 
are possible daily outputs from the Component and may be 
on and off. Variables are described at the e

Group Name 
Amount 

Supply 
Cost 

Resource state 
Operation 

Status level 

 

tional, of the 
d by a 

Sequences 
A Component can have more than one set of sequences. 
Sequences are a requirement, sometimes op
Component for daily values of data. These data are supplie
time series (potentially a different value every day) or a profile 
(series repeating annually). Sequences are described at the end 
of this Chapter. 
 

Name Time series Profile 
Cost per Ml Optional Optional 

 

Constraints 
This Component can have constraints attached. 

Groups 
This Component cannot be included in a group. 

Interfaces 
An interface defines a fixed set of instructions to which the 
Component responds. During this response by the Component, it 
is possible for the VBA programmer to modify this response t
customise the way model operates. 
 

o 

Name 
IBaseObject 

IComponent 

ISupply 

ISymbol 
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te 
t 

of 

Demand Centre 

Resource Sta
This Component does not have a resource state of its own bu
takes the value of the minimum resource state of any valid 
resource state reported by its constraints. 

Status level 
This Component type always reports an end of day status level 

 (value = 0) unless changed by the VBA programmer. OK

 
A Demand Centre acts as rce of demand. There is always at 
l e sup pe in-co ector located on a Demand Centre. 
Additional in-connectors can be added t w the De
Centre to receive water from
D  Centre in-connectors are a special type of supply 
c mum quantity of water 
that must enter the Demand Centre by that route to be specified. 

w for the fact that in practice it might only be possible 
tain part of the area covered by the Demand 
r entering by a specific route. 

nd is taken from the se  Demand sequence as a 
value in Ml/d if either a time series as been assigned. 
If there is no time series or profile a uence 
Demand sequence, demand is taken from the parameter 
G emand. If the Demand nce profile is 
assigned, the fixed value of dema ovided by the parameter is 
multiplied by the value of the sequen o give the demand for the 
day. 
Finally the demand, by whatever has been established, is 
multiplied by the parameter Gene and factor. 
Any number of river type out-conn ay be added to a 
Demand Centre. These out-conne ch have a parameter 
General.Percent return which sets rcentage of the amount 
supplied to the Demand Centre that is returned to the river system 
(Effluent return). 
If supply fails to meet demand on Component 
indicates this on the schematic by e option to 
animate is turned on. 

sou
east on ply ty nn

o allo mand 
 other sources. 

emand
onnector. Individually they allow a mini

This to allo
to supply a cer
Centre by wate
Demand centres instigate the movement of water in the supply 
network, requesting water from each of its possible sources as 
required. 
Daily dema quence

 or a profile h
ssigned to the seq

eneral.D factor seque
nd pr

ce t

route it 
ral.Dem
ectors m
ctors ea
 the pe

 any day, the 
 changing colour if th
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Connectors 
Connectors allow this Component  connected to others. 
River connectors can only be con her river type 
connectors and supply connectors nected to other supply 
connectors. River connectors are nnectors are 
square. In-connectors are blue; ou re red. In-
connectors can only be connected tors. Similarly, 
out-connectors can only be conne ctors. 
 

 to be
nected to ot
 only con
circular; supply co
t-connectors a
 to out-connec
cted to in-conne

Type In/Out Default 
number 

Add Remove 

River In 0 No No 

River Out 0 Yes Yes 

Supply In 0 No No 

Supply Out 0 No No 

Supply 
(Demand 
Centre) 

In 1 Yes Yes (1 min) 

Supply Bi-Di 0 No No 

 

Properties 
A Component only has one set of . Properties do not 
c uring a model run. Prope ibed at the end of 
this Chapter. 
 

 properties
hange d rties are descr

Group Name 
Display Name 

Component 
Draw order 

Options Show name 

Left 

Top 

Width 

Height 

Name X 

Name Y 

Schematic 

Angle 

Line attributes 

Fill attributes Draw 

Fill attributes – failure 

Shell Caption 
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Group Name 
Path  

Arguments 

Identifier 

Grid reference 

GIS reference 

Cross reference 

Owner 

Location 

Manager 

Info 

Other 

Parameters 
nent can have more th rameters. 

Parameters do not normally cha del run. 
Parameters are described at the end of this Chapter. 
 

A Compo an one set of pa
nge during a mo

Group Name 
Animate on 

Enabled 

Events on 

Diagnostics on 

Trace on 

Options 

Trace flags 

Advance order 
Component 

Demand order 

Demand 

Demand factor 

Apply demand saving 

Percent return ² 

General 

Return is natural flow ² 

If demand not met 
Fail 

Criterion 

Use profile ¹ 
Minimum supply 

Constant value ¹ 

¹ DC connector, ri on the 
c r rather than the component to see it. 

ght click on the 
connector rather than the component to see it. 

 Located on each 
onnecto

supply in- ght click 

² Located on the river type out-connector, ri
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iables. Variables 

are possible daily outputs from the Component and may be turned 
riables are described at the end of this Chapter. 

States 
There are no states for this type of Component. 

Variables
A Component can have more than one set of var

on and off. Va
 

Group Name 
Demand Amount 

Amount pass 1 

Amount pass 2 

Amount pass 3 

Amount pass 4 

Amount pass 5 

Amount pass 6 

Amount 

S

Cost 

upply 

Return Amount 

Status level 
Operation 

Failure amount 

Amount ¹ 
Supply 

Unsatisfied minimum ¹ 

¹ Located on each DC supply in-connector, right click on the 
connector rather than the component to see it. 

Sequences 
A Component can have more than one set of sequences. 
Sequences are a requirement, sometimes optional, of the 
Component for daily values of data. These data are supplied by a 
time series (potentially a different value every day) or a profile 
(serie  repeating annually). Sequences are described at the end 
of this Chapter. 

s

 

Name Time series Profile 
Demand factors Not used Optional 

Demand sequence Optional Optional 

Min u
pro

nal im m demand Optional Optio
file ¹ 

¹ Located on each DC supply in-connector 
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Constraints 
This Component does not have constraints attached. 

Groups 
This Component cannot be included in a group. 

Interfaces 
An interface defines a fixed set of instructions to which the 
Component responds. During this response by the Component, it 
is possible for the VBA programmer to modify this response to 
customise the way model operates. 
 

Name 
IBaseObject 

IDemand 

IFlowPredicted 

IComponent 

ISymbol 

 

Resource State 
onent does not have a resource state. 

 
 = 

et to Failure (value = 2). 

Discharge 

This Comp

Status level
This Component reports an end of day status level of OK (value
0) unless supply fails to meet demand and the parameter 
Fail.If demand not met is set to True. If the latter is the case, the 
tatus level is ss

 
A Discharge allows water to be ad to the river system. 
The amount of water that is added efined by a sequence. This 
sequence can be either a time se ry 
for at least one of these to be spe
The daily value can be modified b

• A fixed scaling parameter aling) 
• Climate change factors sp  as a sequence 

ded 
 is d

ries or a profile. It is obligato
cified. 
y both: 
(Flow.Sc
ecified
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If the model forecasting option is o the Discharge 
comp nt has to make a predict 's discharge is 
used as a simple predictor of discha s. 

Connectors 
Connectors allow this Component ected to others. 
River connectors can only be con other river type 
connectors and supply connectors d to other supply 
connectors. River connectors are nnectors are 
square. In-connectors are blue; ou re red. In-
con ectors can only be connected rs. Similarly, 
out-connectors can only be conne in-connectors. 
 

n, and 
one ion, then today

rge on future day

 to be conn
nected to 
 only connecte

ly cocircular; supp
t-connectors a

n  to out-connecto
cted to 

Type In/Out Default 
number 

Add Remove 

River In 1 No No 

River Out 1 No No 

Supply In 0 No No 

Supply Out 0 No No 

Supply 
(Demand 
Centre) 

In 0 No No 

Supply Bi-Di 0 o No N

 

Properties 
A Component only has one set of prop rties do not 
change during a model run. Prope escribed at the end of 
this Chapter. 
 

erties. Prope
rties are d

Group Name 
Display Name 

Component 
Draw order 

Options Show name 

Left 

Top 

Width 

Height 

Name X 

Name Y 

Schematic 

Angle 

Draw ttributes Reach a



 

 
 

A Guide to Aquator Components Components • 65 

 

 

 

Group Name 
 Inlet attributes 

Caption 

Path Shell 

Arguments 

Identifier 

Grid reference 

GIS reference 

Cross reference 

Owner 

Location 

Manager 

Info 

Other 

 

Parameters 
A Component can hav ne set o rs. 
Parameters do not nor e during a
P escrib  end of this C

e more than 
mally chang

o f paramete
 model run. 

arameters are d ed at the hapter. 
 

Group Name 
Animate on 

Enabled 

Events on 

Trace on 

Options 

Trace flags 

Flow Scaling 

 

States 
There are no states for this type of Component. 

Variables 
A t can have more than one set of variables. Variables 
a daily outputs from the Component and may be turned 
on and off. Variables are described at the end of this Chapter. 
 

 Componen
re possible 

Group Name 
Net inflow Flow 

Natural 
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Group Name 
 Net outflow 

Unscaled amount 

Scaled amount 

Climate change scaling 
Discharge 

Total scaling 

Operation Status level 

 

Sequences 

 

A Component can have more than one set of sequences. 
Sequences are a requirement, sometimes optional, of the 
Component for daily values of data. These data are supplied by a
time series (potentially a different value every day) or a profile 
(series repeating annually). Sequences are described at the end 
of this Chapter. 
 

Name Time series Profile 
Flow Required or Required 

Climate change Optional Optional 

 

Const
This

 

ay model operates. 
 

raints 
 Component does not have constraints attached. 

Groups 
This Component cannot be included in a group. 

Interfaces 
An interface defines a fixed set of instructions to which the 
Component responds. During this response by the Component, it
is possible for the VBA programmer to modify this response to 
customise the w

Name 
IBaseObject 

IFlow 

IFlowPredicted 

ISupply 

IComponent 

ISymbol 
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f 
 

Diversion 

 

Resource State 
This Component does not have a resource state. 

Status level 
This Component type always reports an end of day status level o
OK (value = 0) unless changed by the VBA programmer.

 
A Diversion h a single riv ach as in . There a o river 
type outputs; the main river output and t iverted ri utput. 
The amount diverted to ea n ei be controlled by an 
operating rule m ds a ch 
arm. See the Operating.Mode parameter. 
W e operating rule is being enforced the flow along the 
diverted river output is controlled by three parameters: 

reshold. Flow occurs in the diverted river output 
kes place when the input flow is above the value of 

art Threshold that is diverted. 
sfer maximum. The maximum amount that can be 

W ersion is in so-called ode (see the 
Operating.Mode parameter) the outflow ueried to see 
what the downstream demands a mounts sent to 
each arm are optimised to satisfy these demands. 
In all cases the main river output flow is equal to the river input 
flow less the diverted flow. 
V an be used to program sophisticated diversion 
arrangements. 

as er re put re tw
he d ver o

ch arm ca
e downstrea

ther 
 deman or by what th re on ea

hen th

1. Start th
only ta
this parameter. 

2. Transfer rate (%). The percentage of the input flow above 
the St

3. Tran
diverted. 

hen the Div  Demand m
arms are q

re, and the a

BA code c  more 
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Connectors 
Connectors allow this Component onnected to others. 
River connectors can only be con  to other river type 
connectors and supply connectors nnected to other supply 
con ctors. River connectors are ply connectors are 
s . In-connectors are blue; out-connectors are red. In-
connectors can only be connected nectors. Similarly, 
out-connectors can only be conne -connectors. 
 

 to be c
nected
 only co

ar; supne
quare

circul

 to out-con
cted to in

Type In/Out Default 
number 

Add Remove 

River In 1 No No 

River Out 2 No No 

Supply In 0  No No

Supply Out 0 No No 

Supply 
d 

In 0 No No 
(Deman
Centre) 

Supply Bi-Di 0 No No 

Properties 
A Component only has one set of properties. Properties do not 
hange during a model run. Properties are described at the end of 

pter. 
 

c
this Cha

Group Name 
Display Name 

Component 
r Draw orde

Options Show name 

Left 

Top 

Width 

Height 

Name X 

Name Y 

Schematic 

Angle 

Fill attributes 

Outline attributes 

Reach attributes 
Draw 

Diversion attributes 

Arrow Head 
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Group Name 
Angle  

Size 

Caption 

Path Shell 

Arguments 

Identifier 

Grid reference 

GIS reference 

Cross reference 

Owner 

Location 

Manager 

Info 

Other 

 

Parameters 
n have more than one set of parameters. 

n. 
Parameters are described at the end of this Chapter. 

A Component ca
Parameters do not normally change during a model ru

 

Group Name 
Animate on 

Enabled 

Events on 

Trace on 

Options 

Trace flags 

Operating Mode 

Start threshold 

Transfer rate 

Transfer maximum 
R

Enforce maximum 

ule 

Report status 
R beyed 

Accuracy criterion 
ule not o

Max d/s flow constraints 
Demands: main arm 

Max d/s delay 

Max d/s flow constraints 
Demands: diversion 

Max d/s delay 
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Variables 
A Component can have more than one set of variables. Variables 
are possible daily outputs from the Component and may be turned 
on and off. Variables are described at the end of this Chapter. 

States 
There are no states for this type of Component. 

 
 

Group Name 
Inflow 

Main outflow Flow 

Diverted flow 

Op ierat on Status level 

Sequences 
There are no sequences for this type of Component. 

This

Gro
This

Int
An 
Com sponse by the Component, it 

cus
 

Constraints 
 Component does not have constraints attached. 

ups 
 Component cannot be included in a group. 

erfaces 
interface defines a fixed set of instructions to which the 

ponent responds. During this re
is possible for the VBA programmer to modify this response to 

tomise the way model operates. 

Name 
IBaseObject 

IFlow 

IFlowPredicted 

ISupply 

IComponent 

ISymbol 

 

esource state. 
Resource State 
This Component does not have a r
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Gauging station 

Status level 
This Component type always reports an end of day status level of 
OK (value = 0) unless changed by the VBA programmer. 

 
A Gauging Station Component is located on the river netw
the Aquator context it has three purposes: 

Aquator modelled flow to be comp

ork. In 

ared with 
sured flow at that point in the system. 

 constraint site on the river network. 
 water levels 

 flow 

count is taken 

se 
een 

 Abstraction 
r flow at the Gauging Station is at 

m regulator can be abstracted even if the river 

ot add water to 
ter 

ny day is taken from either a fixed 
value or a sequence. The parameter Flow constraint.Use 
sequence determines this source. 

1. To allow the 
the mea

2. To act as a flow
3. To convert flows to

Flow constraint 
The Gauging station components can be setup to implement a 
flow constraint in one of three ways: 
1. None. All available water can be abstracted upstream. 
2. Maintained flow. Upstream abstraction can take place while 

the river flow at the Gauging Station is at or above the
constraint value. Earlier in the day upstream regulators may 
have added water to the river to meet these maintained flow 
constraints but at the point of abstraction no ac
of whether this was done or not.  The rule is simply that the 
downstream flow must not fall below the maintained flow 
value at any point due to abstraction at the time the 
abstraction is made. If the river flow is below this value then 
no water is available. 

3. Prescribed flow. This is similar to the maintained flow ca
but relaxed by taking into account whether water has b
added by upstream regulator

take place while the rive
s earlier in the day.

can 
or above the flow constraint value or the natural flow, 
whichever is less. This implies that water added to the river 
by an upstrea
flow then falls below the flow constraint value, as long as the 
natural flow is not reduced below what it would have been 
with no abstraction. Upstream regulators will n
meet a prescribed flow value, they (optionally) only add wa
to meet the expected demand and any maintained flow 
constraints. 

The flow constraint value a
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 value of flow constraint is taken from a time 

s 

ing sta ptio rt modelled and
observed flow r level. The param ater 
level.Calculation method c e of three values: 

None
Ratin le 
Ratin on 

N the d t value o is parameter. In this case the output 
v  Level.Modelled a  Level.Observed contain sing 
v  no calculation effort is involved. 
Rating table use g table defined in the parame Water 
Level.Rating o convert flow to level. This table may contain 
any number of rows, each row being one water level/flow co-

rating table. The table must be entered in order of 

se the level is returned as missing. 
 equation may be as sim mplicated as required. 

The first step is to “Customize” th uding it the 
VBA project and calculating the s ulateLevel” event. 
An example is shown below: 
 
Private Sub Reservoir_CalculateLevel(ByVal Timestamp As Date, _ 
                                     ByVal Step As Long, _ 
                                     ByVal Flow As Single, _ 
                                     Level As Single) 
    Level = 0.056 * (Flow ^ 0.67) 
End Sub 

I  to copy and paste th de above into 
the VBA c  a starting t 
line if required). 
The second step is to code the in he rating equation (i.e. 
level derived from flow) as in the example above. 
The output variables Level.Model served are 
derived from variables Flow.Net a d respectively. 
Where Flow.Observed is simply the values taken from the 
sequence Observed flow. 

If set to True, the
series if assigned; otherwise from the assigned profile. If neither a 
time series or a profile are assigned, a flow constraint of zero i
used. 
If set to False, the flow constraint is taken from the parameter 
Flow constraint.Value. 

Water level 
A gaug tion can o

 to wate
nally conve

an take on

/or 
eter W

1.  
2. g tab
3. g equati

one is efaul f th
ariables
alues and

nd  mis

s a ratin
table t

ter 

ordinate of the 
increasing flow, with the lowest flow value in the top row. 
Interpolation between points is linear. No extrapolation is carried 
out if the flow value to be converted lies outside the first and last 
rows; in this ca
A Rating ple or co

e component by incl
pill in the “Calc

t is possible
ode window as

e three lines of co
point (unwrap the long firs

verse of t

led and Level.Ob
nd Flow.Observe
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Connectors 
Connectors allow this Component to be connected to others. 
River connectors can only be con  river type 
connectors and supply connectors ed to other supply 
connectors. River connectors are nnectors are 
s nnectors are blue; o e red. In-
con ectors can only be connected connectors. Similarly, 
out-connectors can only be conne -connectors. 
 

nected to other
 only connect
circular; supply co
ut-connectors arquare. In-co

n  to out-
cted to in

Type In/Out Default 
number 

Add Remove 

River In 1 No No 

River Out 1 No No 

Supply In 0 No No 

Supply Out 0 No No 

Supply 
(Demand 
Centre) 

No In 0 No 

Supply Bi-Di 0  No No

Properties 
A Component only has one set of perties do not 
change during a model run. Prope described at the end of 
this Chapter. 
 

 properties. Pro
rties are 

Group Name 
Display Name 

Component 
Draw order 

Options Show name 

Left 

Top 

Width 

Height 

Name X 

Name Y 

Schematic 

Angle 

Failure attributes 
Draw 

Reach attributes 

Caption 

Path Shell 

Arguments 
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Group Name 
Identifier 

Grid reference 

GIS reference 

Cross reference 

Owner 

Location 

Manager 

Info 

Other 

Parameters 
A Component can have more tha of parameters. 

rs do not normally chan  model run. 
Parameters are described at the end of this Chapter. 

n one set 
Paramete ge during a

Group Name 
Animate on 

Enabled 

Events on 

Forecasting on 

Diagnostics on 

Trace on 

Options 

Trace flags 

Type 

Value 

Use sequence 

Report failure 

Safety margin 

Flow constraint 

Failure margin 

Percentage take Above flow constraint 

Minimum delay 
Upstream releases 

Maximum delay 

Calculation method 
Water level 

Rating table 

 

States 
There are no states for this type of Component. 
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iables 
 

Variables 
A Component can have more than one set of variables. Var
are possible daily outputs from the Component and may be turned
on and off. Variables are described at the end of this Chapter. 
 

Group Name 
Net 

Natural 

Upstream abstractions 

Upstream releases 

Constraint 

Flow 

Observed 

Modelled 
Level 

Observed 

Status level 
Operation 

Failure amount 

 

Sequences 
A Component can have more than one set of sequences. 
Sequences are a requirement, sometimes optional, of the 
Component for daily values of data. These data are supplied by a 
time series (potentially a different value every day) or a profile 
(series repeating annually). Sequences are described at the end 
of this Chapter. 
 

Name Time series Profile 
Prescribed flow Optional Optional 

Observed flow Optional Not used 

 

s attached. 
Constraints 
This Component can have constraint

Groups 
This Component cannot be included in a group. 
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ent, it 

Interfaces 
An interface defines a fixed set of instructions to which the 
Component responds. During this response by the Compon
is possible for the VBA programmer to modify this response to 
customise the way model operates. 
 

Name 
IBaseObject 

IFlow 

IFlowPredicted 

ISupply 

IComponent 

ISymbol 

 

Resource State 
This Component does not have a resource state. 

Status level 
tation component reports an end of day status level 

 case a status level of Failure (value = 2) is 
 This condition should no under normal operation 

of the component. It could occur a ser modified 
behaviour with VBA. 

Groundwater 

The Gauging s
of OK (value = 0) unless the parameter Flow constraint.Type is 
set to “Prescribed flow” the downstream flow is less than the flow 
constraint and the parameter Flow constraint.Report failure is set 
to True. In this
reported. t occur 

s a result of u

 
The standard Aquator Groundwat ponent is a simple 
r ion of a groundwater s
No Aquifer modelling is undertake
Supply from a Groundwater sourc icted by daily and 
monthly maximum pumping. Furth rictions can be applied by 
adding constraints such as daily li ce and 
a  yield. 
Groundwater sources can be less that 1
some of the water pumped is lost. ntended for situations 
w groundwater is pumped into a watercourse to augment 
river flows. 

er Com
epresentat ource. 

n. 
e is restr
er rest
cence, annual licen

nnual
00% efficient so that the 

This is i
here 
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Connectors 
Connectors allow this Componen nected to others. 
River connectors can only be con  river type 
connectors and supply connectors d to other supply 
connectors. River connectors are nnectors are 
s nnectors are blue; o e red. In-
con ctors can only be connected connectors. Similarly, 
out-connectors can only be conne -connectors. 
 

t to be con
nected to other
 only connecte
circular; supply co
ut-connectors arquare. In-co

ne  to out-
cted to in

Type In/Out Default 
number 

Add Remove 

River In 0 No No 

River Out 0 No No 

Supply In 0 No No 

Supply Out 1 Yes Yes (1 min) 

Supply 
(Demand 

In 0 No 

Centre) 

No 

Supply Bi-Di 0 No No 

Properties 
A Component only has one set of perties do not 
change during a model run. Propertie ed at the end of 
this Chapter. 
 

 properties. Pro
scribs are de

Group Name 
Display Name 

Component 
Draw order 

Options Show name 

Left 

Top 

Width 

Height 

Name X 

Name Y 

Schematic 

Angle 

Line attributes 
Draw 

Fill attributes 

Caption 

Path Shell 

Arguments 
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Group Name 
Identifier 

Grid reference 

GIS reference 

Cross reference 

Owner 

Location 

Manager 

Info 

Other 

 

Parameters 
nent can have more than one set of parameters. 
rs do not normally change during a model run. 
rs are described at the end of this Chapter. 

A Compo
Paramete
Paramete
 

Group Name 
Animate on 

Enabled 

Events on 

Diagnostics on 

Trace on 

Options 

Trace flags 

Type 
Control flow 

Value 

Efficiency 

Enforce max limit 

Daily max 

Month 1 (Jan) max 

Month 2 (Feb) max 

Month 3 (Mar) max 

Month 4 (Apr) max 

Month 5 (May) max 

Month 6 (Jun) max 

Month 7 (Jul) max 

Month 8 (Aug) max 

Month 9 (Sep) max 

Month 10 (Oct) max 

Pumping 

Month 11 (Nov) max 
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Group Name 
 Month 12 (Dec) max 

Fixed cost 

Cost per Ml Cost 

Weighting 

Enforce limit 
Leakage flows 

Reservation limit 

Enforce limit 
Minimum flows 

Reservation limit 

Enforce limit 

Reservation limit Demand minima 

Scaling factor 

 

States 
A Component can have more than one set of states. The v
a state variable may be different at the end of a model run to its 

alue of 

art. States are described at the end of this Chapter. value at the st
 

Group Name 
Supply 

Supply per AO Yesterdays 

Supply per RO 

 

V
A Component can have more than one set of variables. Variables 
a outputs from the Component and may be turned 

es are described at the end of this Chapter. 
 

ariables 

re possible daily 
on and off. Variabl

Group Name 
Amount 

Supply 
Cost 

Amount 
Pumping 

Loss 

Control flow 

Resource state Operation 

Status level 
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Sequences 
A Component can have more than one set of sequences. 
Sequences are a requirement, sometimes optional, of the 
Component for daily values of data. These data are supplied by a 
time series (potentially a different value every day) or a profile 
(series repeating annually). Sequences are described at the end 
of this Chapter. 
 

Name Time series Profile 
Control flow Optional Optional 

Cost per Ml Optional Optional 

 

Constraints 
This Component can have constraints attached. 

Groups 
This Component can be included in an Abstraction group. 

 to which the 
t, it 

Interfaces 
An interface defines a fixed set of instructions
Component responds. During this response by the Componen
is possible for the VBA programmer to modify this response to 
customise the way model operates. 
 

Name 
IBaseObject 

IComponent 

ISupply 

ISchematicObject 

 

Resource State 
A Groundwater component determines its resource state from th
control flow.  If the Control flow.Type specifies the sequence 
be used then the value is taken f

e 
is to 

rom the time series, if specified, 
ntrol otherwise from the profile. If the value is missing then the co

flow is set to zero. 
Otherwise the Control flow.Value parameter is used if the Control 
flow.Type specifies the parameter is to be used, else the control 
flow is zero. 
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 is zero then the resource state is invalid.  

ponent 
etermine its resource state. The value of resource state 

u  calcul nd re the le is the minimum of 
all the resource states of th ent and its constraints. 

S s leve
This Compon  type alwa ports an  level of 
OK  0) unless change VBA programmer. 

Hydro-generator 

If the control flow
Effectively this means an infinite resource state and implies that 
all available water can be used on pass 4 (excess pass). 
Otherwise the resource state equals the amount available divided 
by the control flow value. Effectively the Groundwater can be 
"drawn down" on pass 4 until an amount equal to the control flow 
is left. This amount can be used on pass 5 if necessary. 
The state of constraints attached to the groundwater Com
also d

sed in ations a ported in 
e compon

variab

tatu l 
ent ys re  end of day status

 (value = d by the 

 
As water passes through a hydro-generator Component, 

ed. 
A hydro generator can be placed either in the supply or river 

hoice of type of hydro-generator is made when the 

electricity and hence income are generat

systems. The c
object is dropped on the schematic. The following dialog box is 
displayed: 

 
A hydro-generator in the supply s n reduce costs and 
hence more likely to be used for supply. Water effectively has a 
negative cost in this Component if the quantity flowing through the 
generator in any day multiplied by the  greater 
than the Fixed cost of operation. 

ystem ca

Income per Ml is
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A hydro-generator in the river sys  also generate income 
and the results can be reported, b  not part of the supply 
system, it will not affect the supply/dem cation. 
The maximum amount of water that ugh a supply 
system hydro-generator is control  maximum and 
monthly maximum parameters. 
The amount of water flowing throu  hydro-
generator is equal to the river flow f the hydro-
generator is connected to the hyd  of a Reservoir, 
flow through the hydro-generator he state of the 
Reservoir, the Hydro drawdown c rve and the Reservoir’s 
Release.Hydropower parameter which specifies the maximum 
hydro-power release. 

Connectors 
 this Component to be connected to others. 
 can only be connected to other river type 

supply 
ors are 

. In-
onnectors can only be connected to out-connectors. Similarly, 

ectors can only be conne in-connectors. 
 

tem can
ut as it is

and allo
can pass thro

led by daily

gh a river system
 on that day. I
ropower outflow
is controlled by t
ontrol cu

Connectors allow
River connectors
connectors and supply connectors only connected to other 
connectors. River connectors are circular; supply connect
square. In-connectors are blue; out-connectors are red
c
out-conn cted to 

Type In/Out Default 
number 

Add Remove 

River In 1 R No No 

River Out 1 R  No No

Supply In 1 S No No 

Supply Out 1 S No No 

Supply 
(Demand 

In 0 No 

Centre) 

No 

Supply Bi-Di 0 No No 

R = River type hydro-generator o
S = Supply type hydro-generator 

Properties 
A Component only has one set of ot 
change during a model run. Propertie d at the end of 
this Chapter. 
 

nly 
only 

 properties. Properties do n
s are describe

Group Name 
Display Name 

Component 
Draw order 
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Group Name 
Options Show name 

Left 

Top 

Width 

Height 

Name X 

Name Y 

Schematic 

Angle 

Line attributes (cross) 

Line attributes (border)  Draw 

Fill attributes 

Caption 

Path Shell 

Arguments 

Identifier 

Grid reference 

GIS reference 

Cross reference 

Owner 

Location 

Manager 

Info 

Other 

Parameters 
A Component can have more than one set of parameters. 
Parameters do not normally change during a model run. 
Parameters are described at the end of this Chapter. 
 

Group Name 
Animate on 

Enabled 

Events on 

Trace on 

Options 

Trace flags 

Fixed cost 

Income per Ml Income 

Weighting 
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Group Name 
Generation Energy per Ml 

Enforce min flow 

Min flow 

Enforce max flow 

Max flow 

Month 1 (Jan) max 

Month 2 (Feb) max 

Month 3 (Mar) max 

Month 4 (Apr) max 

Month 5 (May) max 

Month 6 (Jun) max 

Month 7 (Jul) max 

Month 8 (Aug) max 

Month 9 (Sep) max 

Month 10 (Oct) max 

Month 11 (Nov) max 

Limits (S) 

Month 12 (Dec) max 

Warning (S) Min flow 

(S) = Supply type hydro-generator only 

States 
There are no states for this type of Component. 

Variables 
A Component can have more than one set of variables. Variables 
are possible daily outputs from the Component and may be turned 
on and off. Variables are described at the end of this Chapter. 
 

Group Name 
Flow Amount 

Income 
Generator 

Energy 

Operation Status level 

 

Sequences 
A Component can have more than one set of sequences. 
Sequences are a requirement, sometimes optional, of the 
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ile 
 

Component for daily values of data. These data are supplied by a 
time series (potentially a different value every day) or a prof
(series repeating annually). Sequences are described at the end
of this Chapter. 
 

Name Time series Profile 
Income per Ml Not Optional used 

 

C aint
This Compon annot ha  constraint ached. 

Groups 
This Component cannot be included in a group. 

Interfaces 
fines a fixed set of instructions to which the 

it 

onstr s 
ent c ve s att

An interface de
Component responds. During this response by the Component, 
is possible for the VBA programmer to modify this response to 
customise the way model operates. 
 

Name 
IBaseObject 

IComponent 

ISupply S 

IFlow R 

IFlowPredicted R 

ISymbol 

S ective for a supply type hydro-generator 
R = Only effective for a river type nerator 

Resource State 
This Component does not have a e of its own. 

Status level 
This Component type always repo  end of day status level of 
OK  0) unless changed by the 

 = Only eff
hydro-ge

 resource stat

rts an
 (value = VBA programmer. 
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Join 

 
A Join enables two branches of th rk to be 
connected together. A Join has tw in-connectors and 
one supply type out-connector so, s two sources 
of supply. 
If a supply is to split rather than jo lit Component should 
be used. If more than three conne e made at a 
single location, consider using the eservoir Component. 

onnectors 
Component to be connected to others. 

 can only be connected to other river type 
supply 
rs are 

n-

rs can only be conne in-connectors. 
 

e supply netwo
o supply type 
 in effect, combine

in, the Sp
ctions are to b
 Service R

C
Connectors allow this 
River connectors
connectors and supply connectors only connected to other 
connectors. River connectors are circular; supply connecto
square. In-connectors are blue; out-connectors are red. I

nectors can only be connected to out-connectors. Similarly, con
out-connecto cted to 

Type In/Out Default 
number 

Add Remove 

River In 0 No No 

River Out 0 No No 

Supply In 2 No No 

Supply Out 1 No No 

Supply 
(Demand 
Centre) 

In 0 No No 

Supply Bi-Di 0 No No 

Properties 
A Component only has one set of properties. Properties do not 

 a model run. Properties are described at the end of change during
this Chapter. 
 

Group Name 
Display Name 

Component 
er Draw ord

Options Show name 

Left Schematic 

Top 
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Group Name 
Width 

Height 

Name X 

Name Y 

 

Angle 

Fill attributes 

Outline attributes Draw 

Line attributes 

Head 

Angle Arrow 

Size 

Caption 

Path Shell 

Arguments 

Identifier 

Grid reference 

GIS reference 

Cross reference 

Owner 

Location 

Manager 

Info 

Other 

 

Parameters 
A Compo  can have more than one set of parameters. 
P o not normally change during a model run. 
P re described at the end of this Chapter. 
 

nent
arameters d
arameters a

Group Name 
Animate on 

Enabled 

Events on 

Trace on 

Options 

Trace flags 

Fixed cost 

Cost per Ml Cost 

Weighting 
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States 

 
be turned 

r. 

There are no states for this type of Component. 

Variables 
A Component can have more than one set of variables. Variables
are possible daily outputs from the Component and may 
on and off. Variables are described at the end of this Chapte
 

Group Name 
Inflow1 

Inflow2 

Outflow 
Supply 

Cost 

Operation Status level 

 

Sequences 
A Component can have more than one set of sequences. 
Sequences are a requirement, sometimes optional, of the 
Component for daily values of data. These data are supplied by a 
me series (potentially a different value every day) or a profile 

( repeat es scribed  
of this Chapter. 
 

ti
series ing annually). Sequenc are de  at the end

Name Time series Profile 
Cost per Ml Optional Optional 

 

C ints 
This Component does not have constraints attached. 

Groups 
This Component cannot be included in a group. 

onstra
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Interfaces 
An interface defines a fixed set of ch the 
Component responds. During this onse by the Component, it 
is possible for the VBA programmer to modify this response to 
customise the way model operates. 
 

 instructions to whi
 resp

Name 
IBaseObject 

IComponent 

ISupply 

ISymbol 

 

Resource State 
This Component does not have a  state of its own. 

Status level 
This Component type always repo atus level of 
OK (value = 0) unless changed by  programmer. 

Link 

 resource

rts an end of day st
 the VBA

 
A link connects joins together supply type components. It 
represents pipelines, aqueducts a els used in the supply 
distribution network. 

e cost associated with their use, support minimum 
and maximum flow rates and have leakage parameters. 

 is met only if other factors permit, such as 
maximum flow limits elsewhere in the system. 
Leakage is effectively a fixed quantity and is defined as the length 
of the link multiplied by a Leakage loss rate. Leakage can 

zero flow to simulate a control valve at the 
end of the link. 

Connectors 
rs allow this Componen nected to others. 

River connectors can only be conne
connectors and supply connector nected to other supply 
connectors. River connectors are pply connectors are 

. In-connectors are blue; o rs are red. In-

nd chann

Links can hav

A minimum flow

optionally take place at 
downstream 

Connecto t to be con
cted to other river type 

s only con
circular; su

square ut-connecto
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rs can only be connecte connectors. Similarly, 
ectors can only be conne connectors. 

 

connecto d to out-
out-conn cted to in-

Type In/Out Default 
number 

Add Remove 

River In 0 No No 

River Out 0  No No

Supply In 1 No No 

Supply Out 1 No No 

Supply 
 

In 0 No 
(Demand
Centre) 

No 

Supply Bi-Di 0 No No 

Properties 
A Component only has one set of properties. Properties do not 

 a model run. Properties are described at the end of change during
this Chapter. 
 

Group Name 
Display Name 

Component 
er Draw ord

Options ame Show n

Left 

Top 

Width 

Height 

Name X 

Name Y 

Schematic 

Angle 

Draw Line attributes 

Head 

Angle Arrow 

Size 

Caption 

Path Shell 

Arguments 

Identifier 

Grid reference 

Info 

GIS reference 
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Group Name 
Cross reference 

Owner 

Location 

Manager 

 

Other 

 

Parameters 
A Component can have more than one set of parameters. 

rs do not normally change duriParamete
Paramete

ng a model run. 
rs are described at the end of this Chapter. 

 

Group Name 
Animate on 

Enabled 

Events on 

Trace on 

Options 

Trace flags 

Fixed cost 

Cost per Ml Cost 

Weighting 

Enforce max flow 

Max flow 

Enforce min flow 
Limits 

Min flow 

Link length 

Loss rate Leakage 

Leak at zero flow 

Warning Min flow 

 

States 
There are no states for this type of Component. 
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Variables 
A Component can have more than one set of variables. Variables 
are possible daily outputs from the Component and may be turned 
on and off. Variables are described at the end of this Chapter. 
 

Group Name 
Inflow 

Outflow Supply 

Cost 

Leakage Amount 

Operation Status level 

 

Sequences 
A Component can have more than one set of sequences. 

 
Sequences are a requirement, sometimes optional, of the 
Component for daily values of data. These data are supplied by a
time series (potentially a different value every day) or a profile 
(series repeating annually). Sequences are described at the end 
of this Chapter. 
 

Name Time series Profile 
Cost per Ml Optional Optional 

 

Constraints 
This Component cannot have constraints attached. 

Groups 
This Component cannot be included in a group. 

Interfaces 
An interface defines a fixed set of instructions to which the 
Component responds. During this response by the Component, it 
is possible for the VBA programmer to modify this response to 
customise the way model operates. 
 

Name 
IBaseObject 

IComponent 

ISupply 

IFlow 
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Name 
IFlowPredicted 

ISymbol 

 

Resource State 
This Component does not have a resource state of its own. 

y 

Pump Station 

Status level 
If the minimum flow is not met and the parameter Warning.Min 
flow is set to true, this Component type always report an end of 
day status level of Warning (value = 1). Otherwise the end of da
status level is set to OK (value = 0) 

 
A pump statio mps wat m the supply system pply or 
into a river ne rk. The ch e of type o mp statio  made 
w e object is dropped he schematic. The fol g dialog 
box is display
 

n pu er fro to su
two oic f pu n is

hen th  on t lowin
ed: 

 
 
A pump station which has a supply type out-connector is 
controlled by a set of parameters  desired minimum 
p e as well as the daily and month pumping maxima. 
In the supply network a pump sta imply pumps the water that 
is moved from supply to demand enforcing its minimum and 
maximum flows and adding its pu s to the cost of 
supply. 

which set the
umping rat

tion s
while 
mping cost
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A pump station which has a river type out-connector demands 
water from a supply or supplies vi nnector and pushes 
the resulting flow into a river. There are t combinations of 
when this water is moved and how s determined and 
the choice is governed by the Pum mount enumerated 
parameter which can take one of alues. 
Demand (RO) The demand is det time 
seri r the profile of the Demand Seq
otherwise the lower of the daily an aximum pumping 
parameters. 
This demand is moved in Regulation Order (RO), that is to say, 
early in the day when river regulat lace. The Pump 
Station will appear in the Regulati mand Order box on 
the Parameters tab of the Model S log where its order with 
respect to other regulators may be
Demand (AO) The demand is det her the time 
seri r the profile of the Deman pecified, 
otherwise the lower of the daily an hly maximum pumping 
parameters. 
This demand is moved in Advance Order (AO), that is to say, 
later in the day when demands ar tisfied. The Pump 
Station will appear in the Advance emand Order box on the 
Parameters tab of the Model Setup Dialog where its order with 

demands may be set. 
tion 
 

traction 
 the amount 

e can include forecast re  for future days in the 

This demand is moved in Regula (RO), that is to say, 
early in the day when river regula ce. The Pump 
Station will appear in the Regulat mand Order box on 

eters tab of the Model Setup re its order with 
respect to other regulators may b
For this mode of operation only a arameters in the 
Release group fine-tune the beha elease can be scaled 
to account for losses, and the exc ated natural 

um dis ch the 
re how muc  limited. 

This is important for speed of simulation iring further 
downstream than necessary will s  execution. You can 

y the maximum delay down ecasting is on. And 
you can limit the number of down ponents to query. 

a its in-co
hree 

 this demand i
ping.A

the following cryptic v
ermined by either the 

es o uence, if specified, 
d monthly m

ion takes p
on and De
etup Dia
 set. 

ermined by eit
es o d Sequence, if s

d mont

 
e being sa
 and D

respect to other 
Release (RO) The demand is determined by the Pump Sta
inquiring downriver how much water to add to meet (a) any
maintained flow constraints, and (b) any demands on Abs
components. If the model forecasting option is on then
to releas
model run. 

quirements

tion Order 
tion takes pla
ion and De

the Param Dialog whe
e set. 
dditional p
viour. The r
ess can be design

flow or not. And the maxim
pump station will inqui

tance downstream whi
h to release can be

sinc
low model

e inqu

specif stream if for
stream com
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Connectors 
nnectors allow this Componen  to others. 

River connectors can only be con er river type 
connectors and supply connector nected to other supply 
connectors. River connectors are nnectors are 
square. In-connectors are blue; o ed. In-
connectors can only be connecte . Similarly, 
out-connectors can only be conne ors. 
 

Co t to be connected
nected to oth
s only con
circular; supply co
ut-connectors are r
d to out-connectors
cted to in-connect

Type In/Out Default 
number 

Add Remove 

River In 0 No No 

River Out 1 R No No 

Supply In 1 No No 

Supply Out 1 S No No 

Supply 
(Demand 
Centre) 

In 0 No No 

Supply Bi-Di 0 No No 

R = River type pump station only 
station onl

Properties 
nent only has one set of prop ot 

change during a model run. Prope  end of 
this Chapter. 

S = Supply type pump y 

A Compo erties. Properties do n
rties are described at the

 

Group Name 
Display Name 

Component 
Draw order 

Options Show name 

Left 

Top 

Width 

Height 

Name X 

Name Y 

Schematic 

Angle 

Line attributes (cross) 

Line attributes (border) Draw 

Fill attributes 
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Group Name 
Caption 

Path Shell 

Arguments 

Identifier 

Grid reference 

GIS reference 

Cross reference 

Owner 

Location 

Manager 

Info 

Other 

Parameters 
A Component can have more than one set of parameters. 
Parameters do not normally change during a model run. 
Parameters are described at the end of this Chapter. 
 

Group Name 
Animate on 

Enabled 

Events on 

Diagnostics on 

Trace on 

Options 

Trace flags 

Advance order (R) 

Regulation order (R) Component 

) Demand order (R

Fixed cost 

Cost per Ml Cost 

Weighting 

Enforce min flow 

Enforce max flow 

Min flow (S) 

Max flow 

Month 1 (Jan) max 

Month 2 (Feb) max 

Limits 

Month 3 (Mar) max 
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Group Name 
Month 4 (Apr) max 

Month 5 (May) max 

Month 6 (Jun) max 

Month 7 (Jul) max 

Month 8 (Aug) max 

Month 9 (Sep) max 

Month 10 (Oct) max 

Month 11 (Nov) max 

 

Month 12 (Dec) max 

Warning Min flow (S) 

Pumping Amount (R) 

Sequence Scale factor (R) 

Scale factor (R) 

Excess is natural flow (R) 

Maximum components (R) 
Release 

Maximum delay (R) 

 

R = River type pump station only 
S = Supply type pump station only 

States 
There are no states for this type of Component. 

Variables 
A Component can have more than one set of variables. Variables 
are possible daily outputs from the Component and may be turned 
on and off. Variables are described at the end of this Chapter. 
 

Group Name 
Demand Amount (R) 

Amount pass 1 

Amount pass 2 

Amount pass 3 

Amount pass 4 

Amount pass 5 

Amount pass 6 

Amount 

Supply 

Cost 
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Group Name 
Operation Status level 

R = River type pump station only 
 

Sequences 
A Component can have more than one set of sequences. 
Sequences are a requirement, sometimes optional, of the 
Component for daily values of data. These data are supplied by a 
time series (potentially a different value every day) or a profile 
(series repeating annually). Sequences are described at the end 
of this Chapter. 
 

Name Time series Profile 
Demand sequence R Optional Optional 

Cost per Ml Optional Optional 

R = River type pump station only 

Constraints 
This Component cannot have constraints attached. 

Groups 
This Component can in a

Interfaces 
An interface defines a fixed set of instructions to whic
C ent re onds. During this respo by the Co nent, it 
i to modify this res se to 
c e the y model operates. 
 

not be included  group. 

h the 
mpoompon sp nse 

s possible for the VBA programmer pon
ustomis  wa

Name 
IBaseObject 

IComponent 

ISupply 

IFlowPredicted R 

IDemand R 

ISymbol 

R = Only effective for a river type ation 

Resource State 
This Component does not have a te of its own. 

pump st

resource sta
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Status level 
This Component type always repo n end of day status level of 
OK (value = 0) unless changed by VBA programmer. 

Reach 

rts a
 the 

 
A Reach Component connects a ector of an 
upstream Component to the river r of a 
downstream Component. This is a simple representation of a river 
Reach with no hydrological or hyd routing. Outflow is equal 
to the inflow n previously, where n  travel time in days. 
If travel times for all reaches between an Abstraction point and a 
prescribed flow site (for example, g Station) are set to 
zero, Aquator is able to maintain the flow constraint value. If one 
or more travel times are non- zero, Aquator’s forecasting 
methodology can be used to help  constraints being 
broken if the model forecasting op . 
Reaches with a travel delay can b the schematic 
when the property Arrow.Head is this case the 
number of bars crossing the reach after show the 
number of days delay. 
Water may be added to a reach b ing a time series or 
profile to the Discharge sequence. Water may be removed from 
the reach by setting loss paramet  by assigning a time 
series or profile to the Abstraction quences. 

 this Component to be connected to others. 

r supply 
ectors are 

are. In-connectors are blue; out-connectors are red. In-
c rs can only be connected connectors. Similarly, 
out-connectors can only be conne nnectors. 
 

river type out-conn
type in-connecto

raulic 
 is the

 a Gaugin

 prevent flow
tion is on
e identified on 
set to True. In 

the arrow 

y assign

ers and/or
 se or Loss

Connectors 
Connectors allow
River connectors can only be connected to other river type 
connectors and supply connectors only connected to othe
connectors. River connectors are circular; supply conn
squ
onnecto  to out-

cted to in-co

Type In/Out Default 
number 

Add Remove 

River In 1  No No

River Out 1 No No 

Supply In 0 No No 

Supply Out 0 No No 

Supply 
(Demand 

In 0 No No 
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Type In/Out Default 
number 

Add Remove 

Centre) 

Supply Bi-Di 0 No No 

Properties 

f 
A Component only has one set of properties. Properties do not 
change during a model run. Properties are described at the end o
this Chapter. 
 

Group Name 
Display Name 

Component 
er Draw ord

Options Show name 

Left 

Top 

Width 

Height 

Name X 

Name Y 

Schematic 

Angle 

Draw butes Line attri

Head 

Angle Arrow 

Size 

Caption 

Path Shell 

Arguments 

Identifier 

Grid reference 

GIS reference 

Cross reference 

Owner 

Location 

Manager 

Info 

Other 
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Parameters 
A Component can have more than one set of parameters. 

arameters do not normally change during a model run. 
Parameters are described at the end of this Chapter. 
P

 

Group Name 
Animate on 

Enabled 

Events on 

Trace on 

Options 

Trace flags 

Length 

Fixed loss per km Reach 

Percent inflow loss 

Abstraction sequence 
Scaling factor 

Discharge sequence 

 

States 
A an have more than one set of states. The value of 
a state variable may be different at the end of a model run to its 
value at the start. States are described at the end of this Chapter. 
 

 Component c

Group Name 
Travel time 

Flows 
Inflows 

 

Variables 
A Component can have more than one set of variables. Variables 
are possible daily outputs from the Component and may be turned 
on and off. Variables are described at the end of this Chapter. 
 

Group Name 
Net 

Inflow 
Natural 

Net 
Outflow 

Natural 

Discharge 

Abstraction Reach 

Loss 
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Group Name 
Operation Status level 

 

Sequences 
A Component can have more than one set of sequence
Sequences are a requirement, sometim

s. 
es optional, of the 

Component for daily values of data. These data are supplied by a 
time series (potentially a different value every day) or a profile 
(series repeating annually). Sequences are described at the end 
of this Chapter. 
 

Name Time series Profile 
Discharge Optional Optional 

Abstraction Optional Optional 

Loss Optional Optional 

 

Constraints 
This Component cannot have constraints attached. 

Groups 
This Compon  cannot be cluded in a up. 

Interfaces 
An interface defines a fixed set of instructions to which the 
C ent re ds. During this respo by the Co nent, it 
i to modify this res se to 
c  the way model operates. 
 

ent  in  gro

ompon spon nse mpo
s possible for the VBA programmer 
ustomise

pon

Name 
IBaseObject 

IComponent 

IFlow 

IFlowPredicted 

ISupply 

ISymbol 

 

Resource State 
T ent does not have a urce state. his Compon  reso
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Status level 
This Component type always repo n end of day status level of 
OK (value = 0) unless changed by A programmer. 

Regulator 

rts a
 the VB

 
A regulator connects a supply net r network for the 
purposes of supporting downstrea ns and/or river 
f
A regulator can operate when there is zero time delay between 
itself and the downstream abstrac  station. It can 
also operate when there is a time g forecasting is 
turned on for the model, the regul nd the downstream 
abstractions and/or gauging statio
There can be multiple regulators s  multiple abstractions 
and gauging stations on a river sy
Releases requested by downstrea n be 
increased (or decreased) by a sca w for 
inefficiencies in the release. 
The order in which regulators add water to rivers is controlled by 
the parameters Component.Regu er and 
Component.Demand order. These pa e reviewed 
and changed in the Regulation an d Order box on the 
Parameters tab of the Model Setu g. 

Connectors 
 this Component to be connected to others. 

River connectors can only be connected to other river type 
connectors and supply connectors only connected to other supply 
connectors. River connectors are circular; supply connectors are 
square. In-connectors are blue; out-connectors are red. In-

rs can only be connected to out-connectors. Similarly, 
ectors can only be connected to in-connectors. 

 

work to a rive
m river abstractio

lows. 

tion or gauging
 delay providin
ator a
ns. 
upporting
stem. 
m componen
le factor to allo

ts ca

lation ord
rameters may b

d Deman
p dialo

Connectors allow

connecto
out-conn

Type In/Out Default 
number 

Add Remove 

River In 1 No No 

River Out 1 No No 

Supply In 1 No No 

Supply Out 0 No No 

Supply 
(Demand 

In 0 No No 



 

 
 

104 • Components A Guide to Aquator Components 

 

 

 

Type In/Out Default 
number 

Add Remove 

Centre) 

Supply Bi-Di 0 No No 

Properties 
A Component only has one set of properties. Properties do not 
change during a model run. Propertie ed at the end of 

ter. 
 

s are describ
this Chap

Group Name 
Display Name 

Component 
Draw order 

Options Show name 

Left 

Top 

Width 

Height 

Name X 

Name Y 

Schematic 

Angle 

Fill attributes 

Outline attributes 

Reach attributes 
Draw 

Inlet attributes 

Caption 

Path Shell 

Arguments 

Identifier 

Grid reference 

GIS reference 

Cross reference 

Owner 

Location 

Manager 

Info 

Other 
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nent can have more than one set of parameters. 
Parameters do not normally chan del run. 
Parameters are described at the end of this Chapter. 
 

Parameters 
A Compo

ge during a mo

Group Name 
Animate on 

Enabled 

Events on 

Forecasting on 

Forecasting on 

Trace on 

Options 

Trace flags 

Regulation order 
Component 

Demand order 

Route to supplies 

Scale factor 

Scaled excess 
Demand 

Excess flow is natural 

Support river 

Scale factor 

Scaled excess 

Excess flow is natural 

Maximum co  mponents

Release 

Maximum delay 

Minimum delay 

Maximum delay 

Method 

Amount 

Predicted release 

Scale factor 

Fixed cost 

Cost per Ml Cost 

Weighting 
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States 
A Component can have more than one set of states. The value of 
a state variable may be different at the end of a model run to its 
value at the start. States are described at the end of this Chapter. 
 

Group Name 
Actual release Previous day 

Requested release Previous day 

Variables 
A Component can have more than one set of variables. Variabl
are possible daily outputs from the Component and may be t

es 
urned 

es are described at the end of this Chapter. on and off. Variabl
 

Group Name 
Upstream 

Flow 
Downstream 

Amount pass 1 

Amount pass 2 

Amount pass 3 

Amount pass 4 

Amount pass 5 

Amount pass 6 

Amount 

Supply 

Cost 

Requested amount 
Release 

Actual amount 

R ted amount eques
Demand 

Actual amount 

Operation Status level 
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Sequences 
A Component can have more than one set of sequences. 
Sequences are a requirement, sometimes optional, of the 
Component for daily values of data. These data are supplied by a
time series (potentially a different value every day) or a profile 
(series repeating annually). Sequences are described at the end 
of this Chapter. 
 

Name Time series Profile 
Cost per Ml Not used Optional 

Predicted release Not used Optional 

 

it 

Constraints 
This Component cannot have constraints attached. 

Groups 
This Component cannot be included in a group. 

Interfaces 
An interface defines a fixed set of instructions to which the 
Component responds. During this response by the Component, 
is possible for the VBA programmer to modify this response to 
customise the way model operates. 
 

Name 
IBaseObject 

ISupply 

IFlow 

IFlowPredicted 

IDemand 

IComponent 

ISymbol 

 

Resource State 
This Component does not have a resource state of its own. 

Status level 
This Component type always reports an end of day status level of
OK (value = 0) unless changed by the VBA programmer. 
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Reservoir 

 
A Reservoir Component provides storage for water either in the 
river network or in the supply system. A river Reservoir can be 
offline, filled from another source such as a river Abstractio
transfer from another Reservoir. 

n or 

ator An Aquator Service Reservoir Component differs from an Aqu
Reservoir Component in the following ways: 
 

Behaviour Reservoir Service 
Reservoir 

Storage significant for a daily time 
step 

Yes No 

Can allow for evaporation and 
rainfall 

Yes No 

Locatable on river network Yes No 

Locatable on supply network Yes Yes 

Control curve Yes No 

Simple to set up Depends on 
detail required 

Yes 

Executes quickly during a model run No Yes 

Optionally animates in a model run Yes No 

 

When a Reservoir is first dropped onto the schematic it is shown 
with a single river type out-connector. This connector, labelled S, 
is the Reservoir’s spillway connector. All Reservoirs must have a 
spillway connector to allow for disposal of excess water. This is 
true also for Reservoirs used that are offline or located in the 
supply system, because they could have a large rainfall input in 
excess of any demand thereby resulting in a spill. At the very least 
this spill out-connector must be connected to one river reach and 
a river termination Component. 

Filling the Reservoir 
If the Reservoir is to be located in the river network, right click on 
the Component in the schematic window and select Add river 
inflow. A river reach may then be added to this in-connector. 
Multiple river type in-connectors are supported. 
If the Reservoir is to be located in the river system but offline, 
such as by river Abstraction or transfer from another Reservoir, 
right click on the Component in the schematic window and select 
Add input. A supply type link Component may then be added to 
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this
support
The o e. 
It is ther r in a complex way. 
Pro
filled by Provided the reservoir starts 

e 

adju

 in-connector. Multiple supply type in-connectors are 
ed. 

 ab ve two methods of filling the Reservoir are not exclusiv
efore possible to fill a Reservoi

vided the sequence Rainfall is defined, a Reservoir is also 
 rain falling on the surface. 

the day at or below the top water level (i.e. it is not spilling), th
surface area for calculating the rainfall input is taken as the mean 
of the “reservoir full” surface area (i.e. at top water level) of the 
reservoir and its current surface area. This increase in surface 
area is an approximation that allows for the collecting effect of the 
exposed sides of the reservoir during rainfall. If the reservoir is 
over full on the start of the day, the surface area for rainfall input 
is simply the same as the current surface area and so no 

stment is made. Rainfall is added at the start of the day. 

 
Initial river flows are routed down the river network at the start of 
the day. If these enter a Reservoir, the reservoir storage is 
increased by this volume (along with any rainfall), before filling via 
any ins. Flow is moved along a supply 
sys y the Reservoir acting as a Demand 
Cen ny day is the amount of water needed to 
fill t curve defined by the sequence 
Con  o control curve defined, supplies 
will completely. In practice this may be 
limi b
Reservo
which m a lower priority when it comes to 
filling by a supply type connection. 

vaporation from the surface. The current surface area 

supply connectors beg
tem to the Reservoir, b 
tre. The demand on a

he Reservoir to its filling control 
trol curve – fill. If there is n
attempt to fill the reservoir 
ted y link and other capacities as well as source availability. 

irs have a greater Advance order than Demand Centres, 
eans a Reservoir has 

Drawing the Reservoir Down 
If the sequence Evaporation is defined, a Reservoir is drawn 
down by e
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is 

he value 
orage is 

ncy 

e between the two volumes is used to 

on any one day is used in this calculation. Evaporation is 
subtracted at the start of the day. 
If the reservoir has been configured to allow seepage, this 
taken next during the day (see Seepage below). 
Water is not abstracted or released from the Reservoir for any 
other purpose other than evaporation, if the storage is below the 
Reservoir’s minimum storage. If the parameter Use emergency 
storage is set to True, the minimum storage is taken as t
of parameter Dead water; if set to False, the minimum st
taken as the value of parameter Emergency. Typically emerge
storage should be set at a volume greater than dead storage 
volume. The differenc
identify a volume of water to be held in reserve. 

 
If animation is turned on, the minimum storage is shown on the 
reservoir each day (property Draw.Min storage line). 

rvoir can release a compensation flow to the river network. 

he profile assigned to the 

parameter Compensation 

A Rese
This flow will normally be routed out of the standard spillway 
connector. However, the compensation flow can routed differently, 
if required, by right clicking on the Component on the schematic 
and then selecting Add compensation outflow. Compensation flow 
will then be routed via this river type out-connector. The amount of 
compensation flow on any day is taken from one of three sources, 
in the order listed: 

1. The time series assigned to the sequence Compensation 
flow 

2. If (1.) above is not defined, t
sequence Compensation flow 

3. If (1.) and (2.) above are not defined, the value of the 
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in that order but after any compensation release is made. Each 

nnector unless 
 by right 

 

The quantities of the hydro-power, irrigation and flood drawdown 
releases are taken from the values of parameters Hydro-power, 
Irrigation and Flood drawdown. These releases only take place 
above the level of storage defined by the Hydro drawdown, 
Irrigation drawdown and Flood drawdown control curve 
sequences. 
If the Reservoir is above its maximum storage at the end of the 
day, it spills the excess volume. This flow is routed via the 
spillway out-connector. 

The following options for seepage loss from the reservoir are 
supported by this component: 

1. No seepage loss 
2. Constant value 
3. Percent of current storage 
4. Level related amount 

h 

eter (mm) 

epage is 

Releases may be made for other purposes; additional, hydro-
power, irrigation and flood drawdown. These releases take place

release is routed through the Reservoir spillway co
the appropriate river out-connector has been added
clicking on the Component. The amount of the additional release 
on any day is taken from one of three sources, in the order listed:

1. The time series assigned to the sequence Additional 
outflow 

2. If (1.) above is not defined, the profile assigned to the 
sequence Additional outflow’. 

3. If (1.) and (2.) above are not defined, the value of the 
parameter Additional outflow. 

Seepage 

5. Sequence of values (as time series or repeating annual 
profile) in mm. This is multiplier by today’s area to give 
the seepage volume. 

6. Sequence of values in Ml/d to provide the daily seepage 
amount. 

The parameter Seepage.Method determines which method is to 
be used. 
If Seepage.Method is set to “Constant”, the seepage amount eac
day is taken from the Seepage.Constant amount parameter. 

oday’s seepage volume is value of this paramT
multiplied by the current surface area of the reservoir. 
If Seepage.Method is set to “Percent storage”, today’s se

cent storage calculated from the parameter Seepage.Per
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od is set to “Level related”, seepage is 

een 

s 
oday’s surface area to provide the 

ay. 
n 
. If 
es 

ge 

n 

configured to either spill all water above the top 
or to spill a controlled amount. The 

face 
s 

t 
 

es not have any entries with 
fined then TWL is defined by the level in 

multiplied by the storage at the start of the day (after the effects of
rainfall and evaporation have been taken into account). 
If Seepage.Meth
interpolated from the Level.Relationships table using today’s 
water level (after the effects of rainfall and evaporation have b
taken into account). 
If Seepage.Method is set to “Seepage sequence”, seepage is 
taken from the time series assigned to the Seepage sequence. If 
no time series is assigned, the profile value is used. These value
are in mm and multiplied by t
seepage volume tod
If Seepage.Method is set to “Ml/d sequence”, seepage is take
from the time series assigned to the Seepage (Ml/d) sequence
no time series is assigned, the profile value is used. These valu
are in Ml/d. If a constant value of seepage is required throughout 
the model run, the simplest solution is to define a monthly “Flow” 
profile in Ml/d with all 12 values set to the seepage amount and 
then set up the reservoir to use this profile on this option. 
Seepage water is taken from the reservoir at the start of the day 
just after the effects of rainfall and evaporation have been allowed 
for. Depending on the value of the Seepage.Destination seepa
water can either be lost from the system when set to “System 
loss” or kept in the system by selecting a river outflow connector 
for its destination. The only reservoir variable that includes 
seepage is Seepage.Amount, whether or not the water is kept i
the system or lost. 

Spill 
Reservoirs can be 
water level (TWL) each day 
key parameter in defining the spill behaviour is the 
Level.Relationships table. This table specifies the storage, sur
area, spill amount and seepage over the full range of water level
experienced at the reservoir. 
The reservoir is considered to be “Full” when the water level is a
TWL and to be “Spilling” when above TWL. Water levels are
relative to any desired datum and TWL is not necessarily zero. 
This is a change from V3 onwards. 
If the Level.Relationships table do
non-zero spill amounts de
the topmost row of the table, the spill regime is not defined, and 
all water above TWL is spilt at the end of the day. For example: 
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Here the TWL is defined as being a level of 10 m. 
Alternatively, if one or more of the topmost rows define non-zero 
spill amounts, then TWL is defined by the maximum level in any 
row with zero spill (i.e. the highest row in the table with zero spill) 
and spill is controlled by the non-zero spill amounts above TWL. 

s 

If a controlled amount is to spilt it is necessary to extend this table 
above TWL with positive level values, giving the spill amount at 
each level. Aquator interpolates for the value of spill between 
points. An example of the Level.Relationships table in the case i
as follows: 

 
Here the TWL is again 10 m i.e. the maximum level with zero spill
If, after any spill defined by the above table has taken place at th
end of the day, the water level is above the topmost level (i.e. 
above +18m in the ex

. 
e 

ample above), Aquator forces an additional 
spill to this upper level. This ensures the next day starts with the 
water level in the bounds of the data defined in the table. It is 
good idea to make sure that the levels in the table extend high 
enough to cover the maximum possible water level to avoid this 
situation. 
If spill is to be calculated from a formula rather than interpolated 
from a table this can be achieved by first simply defining the spill 
range as above, extending to the maximum possible water level 
for the reasons given. Make sure the quantity entered for spill at 
TWL is zero, and provide arbitrary, but greater than zero values of 
spill at water levels above TWL. The arbitrary values will be 
replaced by values from your equation. 
The next step is to “Customize” the component by including it in 
the VBA project and calculating the spill in the “CalculateSpill” 
event. An example is shown below: 
 
Private Sub Reservoir_CalculateSpill(ByVal Timestamp As Date, _ 
                                     ByVal Step As Long, _ 
                                     ByVal WaterLevel As Single, _ 
                                     SpillAmount As Single) 
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    SpillAmount = 64.213 * (WaterLevel ^ 1.5) 
End Sub 

It is possible to copy and paste the three lines of code above into 
the VBA code window as a starting point (unwrap the long first 
line if required). 
You will find your VBA code is called once at the start of the run 
and then on days the reservoir ends up above TWL and spill 
needs to be calculated. The purpose of the first call in the model 
run is to test for the presence of VBA code. Simply return the 
"SpillAmount" calculated by your equation for the "WaterLevel" 
provided. Failure to do this will result in your custom code being 
ignored throughout the run. 

Demand Saving 
If the parameter Demand saving is set to True, the state of a 
Reservoir can be used to trigger system wide demand saving 
measures. If demand saving has been triggered, all Demand 
Centre demands are reduced by the same demand saving factor. 
Demand saving levels may be used to represent the effects of a 
water saving publicity campaign, hose pipe ban and other water 
saving or restriction measures.  
Successive demand saving levels indicate droughts of increasing 
severity. The control curve sequences Level n control curve 

voir storage on a day by day basis of the 

he 
ss than the Level 1 control curve and 

greater than the Level 1 control curve, this Component would 
report a demand saving level of 1. The highest reported demand 

s 
 

 a 

g a 

define the Reser
threshold storage for each of the demand saving levels. A Level 1 
storage should be higher than a Level 2 storage. Therefore if t
Reservoir storage was le

saving level is used by Aquator to set the system wide demand 
saving level. 

Aquator Control Curve 
The sequence Control curve is used by this Component to 
determine its Resource State (see The Chapter on Aquator, 
section: How it all works ). If the current Reservoir is above thi
control curve, the Reservoir is deemed to have excess water and
will release water in Pass 4 of the daily allocation process as
result. If the reservoir is below its control curve, no water is 
available to meet demand on Pass 4. If animation is turned on, 
the control curve is shown on the reservoir each day (property 
Draw.Control curve line). 

Schematic animation 
The reservoir component is able to animate its behaviour durin
model run as illustrated by the example below: 
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The height of the solid blue area represents the current sta
the storage. 

te of 

The dashed red line shows the lowest storage that the reservoir 
can be drawn down to. This could be either the dead storage or 
the emergency storage if the option is set to not use emergency 
storage. 
The cyan dashed line shows the Aquator control curve storage for 
the current day. 
The black dashed line shows the TWL. If the solid blue area 
extends above this line, the reservoir is spilling. 
The top of the reservoir rectangle is defined by the highest point in 
the Level.Relationships table. 
If the parameter Options.Animate history is set to “True” the last 
year of calculated reservoir storage is drawn on the component as 
illustrated above with the magenta line. The left hand side of the 
component on the schematic represents the last 1st of January; 
the right hand side represents December 31st. The vertical grey 
bar represents the current day. In the example above the model 
has been paused in February. Tip: the standard size of the 

 

eans 

e 
reservoir setup form: 

reservoir component can make the historic storage line difficult to
interpret; if this is the case simply enlarge the reservoir on the 
schematic or keep the size the same and zoom in on that part of 
the schematic. 

Reservoir setup form 
Some aspects of setting up a reservoir are made easier by m
of the Reservoir setup form described here. Right clicking on the 
reservoir component on the schematic to reveals the context 
menu shown below. Selecting the highlighted item invokes th
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Key storages 
The first tab of the form, “Key storages”, allows characteristic 
storages to be defined: 

 
Capacity is the volume stored when the reservoir is just full (i.e. 
the water surface is at top water level (TWL) – any higher and the 
reservoir will spill). The capacity in mega litres can be changed, 



 

 
 

A Guide to Aquator Components Components • 117 

 

 

 

 by 

ent storages shown on the form are adjusted 
accordingly. Also the storage at TWL in Level data table (the 
s d tab on the form) is changed to match the new definition. 

phic above. In this 
 
 

f 

ot 

oir 

st be at or above Dead storage 
Initial storage is a state value rather than a parameter and defines 
the amount of water in the reservoir at the start of the model run. 

in 

: 

but the percentage full cannot because this is always 100%
definition. If full storage is changed, the other characteristic 
storages or perc

econ
If the reservoir is configured above spillway level (TWL) this 
region is shown coloured cyan on form gra
“Spill” state a level related lookup table of determines the amount
of spill each day. A spillway rating formula may replace the lookup
table, see Level data table. 
Emergency storage is that volume of water that is reserved for 
emergency use. Emergency storage can optionally be used 
depending on whether or not the “Use” check box is ticked. I
checked the reservoir will make releases and provide supply 
when in this state. If not checked, the emergency storage is n
used, although it can be depleted by evaporation. 
Dead storage is the volume of water in the bottom of the reserv
that cannot physically be abstracted or released. It can however 
be depleted by evaporation. 
Emergency storage mu

Initial storage may be greater than 100%, provided this is with
the definition of the spill region. 

Level data table 
The table (array) parameter that defines the level related 
properties of the reservoir is edited on the second tab of this form
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etres is specified in the first column of the table. 

e and are optional. If no rows are 
WL at t f the day is spilt. If this 

 defined, it should extend ver the 
ssible spill, otherwis

the defined maximum is spilt at the end of the day. In other words 
orage is never abov  in this table. 

There must always be at least on  below TWL to define the 
characteristics in the non spill, no  operating region of the 
reservoir. 
Values in the Area (in square kilo ) column must not 

th row number. Area i n the calculations if the 
effects of rainfall and evaporation g modelled on the 
reservoir. Area can also be used e calculations. 
Storage in mega litres also must rease with row number. If 
the storage at TWL is changed this i flected in 
the “Full storage” parameter on the first tab on this form. 
The amount of Spill in mega litres  defined in rows 
above TWL. If the amount of spill  by formula 

oked up in this table, this is done using VBA.  First 
add another row to the table abov s the top 
most point for the rating. The value of spill you enter on rows 
above TWL will not be used, so are not important. Next 
“Customize” this reservoir compo e click on the 
reservoir and select “Customize”) n it’s VBA code window. 
Now paste the following template o this window, 

ping the first line if necess
 
Private Sub Reservoir_CalculateSpill(ByVal Timestamp As Date, _ 
                                     ByVal Step As Long, _ 
                                     ByVal WaterLevel As Single, _ 
                                     SpillAmount As Single) 
  SpillAmount = 64.213 * (WaterLeve
End Sub 

dding additional 
lines if required. 
The spillway rating may be as com  as required – simply 
return the spill amount in SpillAm important that the spill 
equation you supply returns zero  TWL; if it does not the 
spill table rather than the equation will be used. 

ated Seepage in mega litres per day in the last 
column is only used if the reservoir parameter Seepage.Method is 
set to “Level related”. 

Water level in m
These values must decrease with row number. 
The topmost row where spill is zero indicates top water leve 
(TWL). TWL need not be at zero metres. Rows above TWL define 

e reservoir in the spill statth
defined, all water above T
region is

he end o
 high enough to co

e excess water over and above maximum po

start of day st e the top row
e row
rmal,

metres
increase wi s used i

 are bein
in seepag
not dec

s automatically re

 per day can be
 is to be calculated

rather than lo
e TWL which define

nent (right mous
 and ope
 code int

unwrap ary: 

l ^ 1.5) 

Finally edit the second line to calculate the spill, a

plicated
ount. It is 
spill at

The level rel
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Seepage from the reservoir is controlled by the third tab. The 
Seepage calculation method can be one of the following: 

1. No seepage 
A constant in mm value every day. This is multiplied by 
the start of day reservoir surface area to give seepage in 
Ml. 

3. A percentage of the reservoir storage at the start of the 
day 
A function of the start of day water level in the description 
above for the previous form tab. 

5. A time series or profile of mm seepage. This is similar to 
method ii above, but the amount varies each day. 

6. A time series or profile of Ml/d defining the seepage each 
 

The choice of method and the co eters and 
sequences associated with these methods defined on the upper 

 tab: 

Seepage 

2. 

4. 

day
ntrolling param

part of this

 
Note that wh
in the Le

en seepage is a func is is defined 
vel data table on the sec

The lower part of the seepages ta s seepage 
water to be either lost from the sy from one of 
the river outflow connectors on th
If a river outflow connector is cho ge water does not 

ar contr example, if seepage 
is sent to the compensation outflow, it is not included in the 
compensation release – so the amount sed for compensation 

tion of water level th
ond tab. 
b on this form allow
stem or to emerge 
e reservoir. 
sen, seepa

count toward that particul ibution. For 

relea
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is the same whatever the seepage. Consequently the output 
variables that show the amount f pe of river 
outflow connector do not include seep
situation where seepage water re eam of 
the reservoir. The only output va age 

eepage.Amount”. 

Connectors 
Connectors allow this Component . 
River connectors can only be con pe 
connectors and supply connector cted to other supply 
connectors. River connectors are connectors are 
square. In-connectors are blue; out-con re red. In-
connectors can only be connecte ectors. Similarly, 
out-connectors can only be conn ctors. 
 

lowing from each ty
age. This simulates the 

turns somewhere downstr
riable that accounts for seep

is “S

 to be connected to others
nected to other river ty
s only conne
 circular; supply 

rs anecto
d to out-conn
ected to in-conne

Type In/Out Default 
number 

Add Remove 

River In 0 Yes Yes 

River Out 1 Yes * Yes * 

Supply In 0 Yes Yes 

Supply Out 0 Yes Yes 

Supply 
(Demand 
Centre) 

In 0 No No 

Supply Bi-Di 0 Yes Yes 

 * = Spillway cannot be removed 

A Component only has one set o ties. Properties do not 
change during a model run. Propertie ed at the end of 

ter. 
 

Compensation, additional, hydro, irrigation and flood drawdown 
can be added and removed 

Properties 
f proper

s are describ
this Chap

Group Name 
Display Name 

Component 
Draw order 

Options Show name 

Left 

Top 

Width 

Schematic 

Height 
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Group Name 
Name X 

Name Y 

 

Angle 

Border line 

Min storage line 

Control curve line 

History line 

Spillway level 

Full attributes 

Draw 

utes Empty attrib

Caption 

Path Shell 

ts Argumen

Identifier 

Grid reference 

GIS reference 

Cross reference 

Owner 

Location 

Manager 

Info 

Other 

 

Parameters 
A Component can have more than on ers. 
Parameters do not normally cha del run. 
Parameters are described at the end of this Chapter. 
 

e set of paramet
nge during a mo

Group Name 
Animate on 

Animate history 

Enabled 

Events on 

Diagnostics on 

Trace on 

Options 

Trace flags 

Advance order 
Component 

er Demand ord
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Group Name 
Demand saving 

Use emergency storage Operation 

an overfill Minimum flows c

Compensation 

Additional outflow 

Hydropower 

Irrigation 

Flood drawdown 

Release 

Failure margin 

Method 

Constant amount 

Percent storage 
Seepage 

Destination 

Level Relationships 

Capacity 

Abs. emergency level / 
l Rel. emergency leve

Abs. dead water leve
Rel. dead water leve

l / 
l 

Storage 

argin 
Abs. failure margin / 
Rel. failure m

Fixed cost 

Cost per Ml Cost 

Weighting 

At dead water level 

At emergency storage level 

When compensation not met 

When additional outflow not met 

When hydropower not met 

When irrigation not met 

Fail 

d saving level At deman

Enforce limit 
Leakage flows 

Reservation limit 

Enforce limit 
Minimum flows 

it Reservation lim

Enforce limit Demand minima 

Reservation limit 
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Group Name 
 Scaling factor 

Compensation release 

Additional release 

Hydropower release 

Irrigation release 

Flood drawdown release 

Is natural flow 

Spill 

 

States 
an hav an one set of states. The value of 

a state variable may be different at the end of a model run to its 
Stat scribed at the end of this Chapter. 

 

A Component c e more th

value at the start. es are de

Group Name 

Storage Abs. Start v
Rel. Start va

alue 
lue 

Demand saving level 

Supply 

Supply per AO 
Yesterdays 

Supply per RO 

 

v an one set of variables. Variables 
are possible daily outp he Compone ay be turned 

 a ed at the end of this Chapter. 

Variables 
A Component can ha e more th

uts from t nt and m
on and off. Variables re describ
 

Group Name 
Calculated 

Calculated (%) 

Observed 

Observed (%) 

Control 

Control (%) 

Hydropower 

Hydropower (%) 

Irrigation 

Storage 

Irrigation (%) 
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Group Name 
Flood 

Flood (%) 

Emergency 

Emergency (%) 

Dead water 

Dead water (%) 

 

Adjustment 

Level 
R

Area 
eservoir 

Threshold 1 

Threshold 1 (%) 

Threshold 2 

Threshold 2 (%) 

Threshold 3 

Threshold 3 (%) 

Threshold 4 

Threshold 4 (%) 

Threshold 5 

Threshold 5 (%) 

Demand saving 

Level 

Rainfall 

Evaporation 

Rainfall scaling 

Evaporation scaling 

Rainfall (scaled) 

Climate 

Evaporation (scaled) 

Total river inflow 
Flow 

Total releases to rivers 

From sources pass 1 

From sources pass 2 

From sources pass 3 

From sources pass 4 

From sources pass 5 

From sources pass 6 

From sources 

Supply 

To demands pass 1 
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Group Name 
To demands pass 2 

To demands pass 3 

To demands pass 4 

To demands pass 5 

To demands pass 6 

 

To demands 

Supply 
Cost 

Fill 

Compensation 

Additional outflow 

Hydropower 
Requ

Irrigation 

ired 

Compensation 

Additional outflow 

Hydropower 

Irrigation 

Flood drawdown 

Release 

Spill 

Seepa e Amount g

Resource state 

Status level Operation 

Failure amount 

 

Sequences 
A Component can have more than one set of sequences. 
Sequences are a requirement, sometimes optional, of the 
Component for daily values of data. These data are supplied by a 
time series (potentially a different value every day) or a prof
(series repeating annually). Sequences are described at the end
of this Chapter. 

ile 
 

 

Name Time series Profile 
Rainfall Optio Optional nal 

Evaporation Optional Optional 

Seepage Optional Optional 

Seepage (Ml/d) Optional ptional O

Control curve Optional ptional O
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Name Time series Profile 
Control curve - fill Optional Optional 

Hydro drawdown Not used Optional 

Irrigation draw Not used ptional down O

Flood drawdown Not used Optional 

Compensation flow Optional Optional 

Additional outflow Optional Optional 

Climate change - 
rainfall 

Not used Optional 

Climate change - 
n 

Not used Optional 
evaporatio

O age Optional  used bserved stor Not

Leve l curve Not used ptional l 1 contro O

Level 2 control curve Not used Optional 

Level 3 control curve Not used Optional 

Level 4 control curve Not used Optional 

Level 5 control curve Not used Optional 

Storage adjustment Optional Optional 

Demand saving start 
allowed 

Optional Optional 

Cost per Ml Not used Optional 

 

Constraints 
This Component can have constraints attached. 

Groups 
This Component can be included in a group. 

Interfaces 
An interface defines a fixed set of hich the 
Component responds. During this se by the Component, it 
is possible for the VBA programmer  response to 
customise the way model operate
 

 instructions to w
 respon

to modify this
s. 

Name 
IBaseObject 

ISupply 

IFlow 

IFlowPredicted 
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Name 
IComponent 

IDemand 

IResource 

ISymbol 

IReservoirData 

IGroupMember 

 

Resource State 
If the Reservoir has the control curve sequence defined, the 
resource state is calculated as: 

= (Current storage – minimum storage)  
   / (Control curve storage – minimum storage) 

If there is no control curve the resource state is invalid effectively 
infinite) if the current storage is above the minimum storage; 
otherwise it is set to zero. An invalid resource state implies that all 
available water may be released o cess pass). 
If constraints are attached to the reservoir which report valid 

rce states, the minimum of the reservoir’s resource state 
onstraint’s resource state is used in calculations and 
n the variable. 

Status level 
ent type reports an end of day status level of OK 

level. Or: 
rameter Fail.At emerge rage level is set to 

True and the end of day s  is at or below the 
cy storage level.

• The parameter Fail.When compensation not met is set to 
True and the compensatio  released is less than the 

uired compensation flo
• The parameter Fail.When additional outflow not met is 

set to True and the additional outflow released is less 
than the required additional outflow. Or: 

et to 

n pass 4 (ex

resou
and any c
reported i

This Compon
(value = 0) unless: 

• The parameter Fail.At dead water level is set to True and 
the end of day storage is at or below the dead water 

• The pa ncy sto
torage

emergen  Or: 

n flow
req w. Or: 

• The parameter Fail.When hydropower not met is s
True and the hydropower release is less than the 
required hydropower release. Or: 
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irrigation release is less than the required 
ation relea

• The parameter emand savin et to a 
value other than None and the end of day storage is less 
than demand saving control line specified. 

Service Reservoir

• The parameter Fail.When irrigation not met is set to True 
and the 
irrig se. Or: 

 Fail.At d g level is s

 

 
A Service Reservoir is located in the supply system only and has 
no significant storage in at a daily time step. See Reservoir for a 

 differentiation of Reservoir and Service Reservoir. 

be connected to others. 
nnectors can only be connected to other river type 

c rs and supply connectors only connected to other supply 
c iver connectors are circular; supply connectors are 
s nnectors are blue; out-connectors are red. In-
c rs can only be connected to out-connectors. Similarly, 
out-conn rs can only be connected to in-connectors. 
 

more complete
A Service Reservoir can have multiple inputs and outputs. 

Connectors 
Connectors allow this Component to 
River co
onnecto
onnectors. R
quare. In-co
onnecto

ecto

Type In/Out Default 
number 

Add Remove 

River In 0 No No 

River Out 0 No No 

Supply In 1 Yes Yes 

Supply Out 1 Yes Yes 

Supply 
(Demand 

In 0 No No 

Centre) 

Supply Bi-Di 0 Yes Yes 

Properties 
A Component only has one set of properties. Properties do not 
change during a model run. Properties are described at the end o
this Chapter. 

f 

 

Group Name 
Display Name 

Component 
Draw order 
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Group Name 
Options Show name 

Left 

Top 

Width 

Height 

Name X 

Name Y 

Schematic 

Angle 

Line attributes 
Draw 

Fill attributes 

Caption 

Path Shell 

Arguments 

Identifier 

Grid reference 

GIS reference 

Cross reference 

Owner 

Location 

Manager 

Info 

Other 

 

Parameters 
A Component can have more tha  parameters. 
Parameters do not normally chan odel run. 
Parameters are described at the end of this Chapter. 
 
 

n one set of
ge during a m

Group Name 
Animate on 

Enabled 

Events on 

Trace on 

Trace flags 

Options 

Suppress warnings 

Fixed cost Cost 

Cost per Ml 
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Group Name 
 Weighting 

Fixed loss 
Losses 

ss Percent lo

 

States 
There are no states for this type o

Variables 
A Component can have more than on s. Variables 
are possible daily outputs from the onent and may be turned 
on and off. Variables are described at the end of this Chapter. 
 

f Component. 

e set of variable
 Comp

Group Name 
Inflow 

Outflow  

Loss 
Supply 

Cost 

Operation Status level 

 

Sequences 
A Component can have more than on nces. 
Sequences are a requirement, so optional, of the 
C nt for daily values of dat ata are supplied by a 
time series (potentially a different ry day) or a profile 
(series repeating annually). Seque scribed at the end 
of this Chapter. 

e set of seque
metimes 

ompone a. These d
value eve
nces are de

Name Time series Profile 
Cost per Ml Optional ptional O

 

Constraints 
ponent does not have constraints attached. 

Groups 
This Component cannot be included in a group. 

Interfaces 
An interface defines a fixed set of instructions to which the 
Component responds. During this response by the Component, it 

This Com
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 the VBA programmer to modify this response to is possible for
customise the way model operates. 
 

Name 
IBaseObject 

IComponent 

ISupply 

ISymbol 

 

Resource State 
onent does not have a resource state of its own. 

level of 

Split 

This Comp

Status level 
This Component type always reports an end of day status 
OK (value = 0) unless changed by the VBA programmer. 

 
A Split enables the sup  branch ns in 
a ction. A split has one supp -connector 

supply type out-connector so, in effect, divides a source 
of supply into two. 
If a supply is to join rather than split, the Join Component should 

e at a 
omponent. 

Connectors 
d to others. 

rs can only be connected to other river type 
d supply connectors only connected to other supply 

s are 

d to in-connectors. 
 

ply network to  into two directio
 downstream dire ly type in

and two 

be used. If more than three connections are to be mad
single location, consider using the Service Reservoir C

Connectors allow this Component to be connecte
River connecto
connectors an
connectors. River connectors are circular; supply connector
square. In-connectors are blue; out-connectors are red. In-
connectors can only be connected to out-connectors. Similarly, 
out-connectors can only be connecte

Type In/Out Default 
number 

Add Remove 

River In 0 No No 

River Out 0 No No 

Supply In 1 No No 
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Type In/Out Default 
number 

Add Remove 

Supply Out 2 No No 

Supply In 0 No No 
(Demand 
Centre) 

Supply Bi-Di 0 No No 

 

Properties 
A Component only has one set of properties. Properties do not 
change during a model run. Properties are described at the end of 
this Chapter. 
 

Group Name 
Display Name 

Component 
Draw order 

Options Show name 

Left 

Top 

Width 

Height 

Name X 

Name Y 

Schematic 

Angle 

Fill attributes 

Outline attributes Draw 

Line attributes 

Head 

Angle Arrow 

Size 

Caption 

Path Shell 

Arguments 

Identifier 

Grid reference 

GIS reference 

Cross reference 

Info 

Owner 
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Group Name 
Location 

Manager 

 

Other 

 

Parameters 
A Component can have more than on ers. 
Parameters do not normally chan odel run. 
Parameters are described at the end of this Chapter. 
 

e set of paramet
ge during a m

Group Name 
Animate on 

Enabled 

Events on 

Trace on 

Options 

Trace flags 

Fixed cost 

Cost per Ml Cost 

Weighting 

 

States 
There are no states for this type o

Variables 
A Component can have more than t of variables. Variables 
are possible daily outputs from th ent and may be turned 
on and off. Variables are described at the end of this Chapter. 
 

f Component. 

 one se
e Compon

Group Name 
Inflow 

Outflow 

Loss 
Supply 

Cost 

Operation Status level 

 

Sequences 
A Component can have more than  of sequences. 
Sequences are a requirement, sometimes optional, of the 

 one set
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C nt for daily values of dat re supplied by a 
time series (potentially a different y day) or a profile 
(series repeating annually). Sequen scribed at the end 
of this Chapter. 
 

ompone a. These data a
value ever

ces are de

Name Time series Profile 
Cost per Ml Optional Optional 

 

Constraints 
ent does not have constraints attached. 

Interfaces 
An interface defines a fixed set of instru s to which the 
Component responds. During this ent, it 
i for the VBA programm this response to 

stomise the way model operates. 
 

This Compon

Groups 
This Component cannot be included in a group. 

ction
 response by the Compon

s possible er to modify 
cu

Name 
IBaseObject 

IComponent 

ISupply 

ISymbol 

 

This Component does not have a resource state of its own. 

Termination 

Resource State 

Status level 
This Component type always reports an end of day status level of 
OK (value = 0) unless changed by the VBA programmer. 

 
A Termination is required as the last Component at the 
downstream end of a river reach. The purpose of the Termination 
i unt for water leaving the system in the water balance 
alculations. It also serves to indicate the scope of the model has 

s to acco
c
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ll by the designer (i.e. no loose ends of river 

r supply 
connectors. River connectors are circular; supply connectors are 

-connectors are blue; out-connectors are red. In-
s can only be connected to out-connectors. Similarly, 

out-connectors can only be connected to in-connectors. 

been considered in fu
have been left by accident). 

Connectors 
Connectors allow this Component to be connected to others. 
River connectors can only be connected to other river type 
connectors and supply connectors only connected to othe

square. In
connector

 

Type In/Out Default 
number 

Add Remove 

River In 1 Yes Yes 

River Out 0 No No 

Supply In 0 No No 

Supply Out 0 No No 

Supply 
(Demand 
Centre) 

In 0 No No 

Supply Bi-Di 0 No No 

 

Properties 
ly has one set of properties. Properties do not 

d of 
A Component on
change during a model run. Properties are described at the en
this Chapter. 
 

Group Name 
Display Name 

Component 
Draw order 

Options Show name 

Left 

Top 

Width 

Height 

Name X 

Name Y 

Schematic 

Angle 

Line attributes 
Draw 

Fill attributes 
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Group Name 
Caption 

Path Shell 

Arguments 

Identifier 

Grid reference 

GIS reference 

Cross reference 

Owner 

Location 

Manager 

Info 

Other 

 

Parameters 
A nt can have more than t of parameters. 
Paramete o not normally chang run. 
Parameters are described at the end of this Chapter. 
 

 Compone
rs d

 one se
e during a model 

Group Name 
Animate on 

Enabled 

Events on 

Trace on 

Options 

 flags Trace

 

States 
There are no states for this type of Compone

Variables 
A Component can have more than t of variables. Variables 
are possible daily outputs from the ent and may be turned 
on and off. Variables are described at the end of this Chapter. 
 

nt. 

 one se
 Compon

Group Name 
Net 

Flow 
Natural 

Operation Status level 
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onent cannot have con  attached. 

Groups 
This Component cannot be includ

Interfaces 
An interface defines a fixed set of  to which the 
Component responds. During this omponent, it 
is possible for the VBA programm y this response to 

ise the way model operate
 

Sequences 
There are no sequences for this type of Component. 

Constraints 
This Comp straints

ed in a group. 

 instructions
 response by the C
er to modif

custom s. 

Name 
IBaseObject 

IComponent 

IFlow 

ISymbol 

 

Resource State 
This Component does not have a

Status level 
This Component type always repo  status level of 
OK (value = 0) unless changed b mer. 

Water Treatment Works 

 resource state. 

rts an end of day
y the VBA program

 
A Water Treatment Works is located in the su n 

upply type inputs a
If the works has a significant proc irement, a value, 

s a percentage of the ntered 
s water.Percent of d eter and a single 

river type out-connector added to the wo w this process 
returned to the river s

If the works has a significant clea , a value, 
 as a percentage of the process water, should be 

entered in the Clear water.Percent of process water parameter 

pply system and ca
nd outputs. have multiple s
ess water requ

expressed a
in the Proces

 throughput, should be e
emand param

rks allo
ystem. water to be 
r water return

expressed
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nd a river type out-connector added to the works allow this 
r to be returned to the river system. 

ponent also supports fixed and percentage losses which 

s 

ly 
onnectors. River connectors are circular; supply connectors are 

s -connectors are blue; ou ctors are red. In-
connectors can only be connected -connectors. Similarly, 
out-connectors can only be connecte nnectors. 
 

a
process wate
This Com
are not returned to the river system. 

Connector
Connectors allow this Component to be connected to others. 
River connectors can only be connected to other river type 
connectors and supply connectors only connected to other supp
c
quare. In t-conne

 to out
d to in-co

Type In/Out Default 
number 

Add Remove 

River In 0 No No 

River Out 0 Yes * Yes 

Supply In 1 Yes Yes 

Supply Out 1 Yes Yes 

Supply 
(Demand 

In 0 

Centre) 

No No 

Supply Bi-Di 0 No No 

* A river type out-connector may be added to allow process water 
to be returned to the river system and a river type out-connector 
may be added to allow clear water returns to be added to the river
system. 

 

Properties 
A Compo  only has on erties. Prope ot 
hange during a model run. Properties are described at the end of 

nent e set of prop rties do n
c
this Chapter. 
 

Group Name 
Display Name 

Component 
Draw order 

Options Show name 

Left 

Top 

Width 

Schematic 

Height 
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Group Name 
Name X 

Name Y 

 

Angle 

Line attributes 

Fill attributes 1 Draw 

Fill attributes 2 

Caption 

Path Shell 

Arguments 

Identifier 

Grid reference 

GIS reference 

Cross reference 

Owner 

Location 

Manager 

Info 

Other 

Parameters 
A Component can have more than one set of parameters. 
Parameters do not normally change during a model run. 
Parameters are described at the end of this Chapter. 
 

Group Name 
Animate on 

Enabled 

Events on 

Trace on 

Trace flags 

Options 

 Suppress warnings

Fixed cost 

Cost per Ml Cost 

Weighting 

Enforce min flow 

Min flow Limits 

Enforce max capacity 

Capacity Daily max 
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Group Name 
Month 1 (Jan) max 

Month 2 (Feb) max 

Month 3 (Mar) max 

Month 4 (Apr) max 

Month 5 (May) max 

Month 6 (Jun) max 

Month 7 (Jul) max 

Month 8 (Aug) max 

Month 9 (Sep) max 

Month 10 (Oct) max 

Month 11 (Nov) max 

 

Month 12 (Dec) max 

Percent of demand 
Process water 

Is natural flow 

Percent of process water 
Clear water 

Is natural flow 

Fixed loss 
Losses 

Percent loss 

Warning Min flow 

 

States 
There are no states for this type of Component. 

n have more than one set of variables. Variables 
from the Component and may be turned 

iables are described at the end of this Chapter. 

Variables 
A Component ca
are possible daily outputs 
on and off. Var
 

Group Name 
Inflow 

Outflow Supply 

Cost 

Process water 

Clear water return Treatment 

Loss 

Operation Status level 
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ta. These data are supplied by a 
time series (potentially a different value every day) or a profile 

Sequences 
A Component can have more than one set of sequences. 
Sequences are a requirement, sometimes optional, of the 
Component for daily values of da

(series repeating annually). Sequences are described at the end 
of this Chapter. 
 

Name Time series Profile 
Cost per Ml Optional Optional 

 

Constraints 
This Component does not have constraints attached. 

Groups 
This Component cannot be included in a group. 

Interfaces 
An interface defines a fixed set of instructions to which the 
Component responds. During this response by the Compone
is possible for the VBA programmer to modify this respon

nt, it 
se to 

customise the way model operates. 
 

Name 
IBaseObject 

IComponent 

ISupply 

IFlowPredicted 

ISymbol 

 

Resource State 
This Component does not have a resource state of its own. 

Status level 
This Component type always reports an end of day status level of 
OK (value = 0) unless changed by the VBA programmer. 

Properties 
A Property is a value for a Component which has no hydrological 
significance.  For example, the co-ordinates of a Component on 
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nent's 

w.Angle and Arrow.Size 
If Arrow.Head is set to True, an arrow head is drawn, otherwise it 
is not. 
Arrow.Angle determines the angle of the arrow lines to that part of 
the Component containing the line.  
Arrow.Size specifies the length of the arrow lines. 

Component.Display name 
The name that appears on the schematic and other output. This 
name may be changed. 

Component.Draw order 
Reserved for future use. 

Draw.Failure attributes 
The style to use when the component is animating during a model 
run and a failure is reported by the component on the current day. 

Draw.[Fill attributes] 
[Fill attributes] may be replaced with a more specific name such 
as Draw.Fill attributes 2. The fill attributes are defined by selecting 

the schematic and the colours used to render the Compo
icon. 

Arrow.Head, Arro

this property and clicking on the […] button. The following dialog 
box is displayed: 

 

Draw.[Line attributes] 
ed with a more specific name such 

box is displayed; 

[Line attributes] may be replac
as Draw.Reach attributes. The line drawing is defined by selecting 
this property and clicking on the […] button. The following dialog 
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Note that, in common with many other Windows applications, it is
not possible to specify a Style other than solid with a line Wid

 
th 

Reference, Info.GIS 

es is a single line of text that can be used 
on of the component. The text could be for 

nt. Alternatively it could be 

 

e
mus

Schematic.Left, Schematic.Top, Schematic.Width 
and
The position (Left, Top), relative to the Top Left Hand corner, and 

ponent on the schematic. 

 the Component name (Name X, Name Y), relative 
to the position of the Component.  
Name Angle is reserved for future use. 

greater than 1. 

Draw.Text 
Any single line text string. 

Info.Identifier, Info.Grid 
Reference, Info.Cross Reference, Info.Owner, 
Info.Location, Info.Manager, Info.Other, 
Each of these properti
for additional descripti
internal use for annotating a compone
used by external applications using Aquator automation interface. 
An example would be a GIS package retrieving GIS co-ordinates 
form the Info.GIS Reference property. 

Options.Show name 
If s t to True, the name is shown on the schematic. This option 

t also be set to True to enable numerical animation of the 
Component during a model run. 

 Schematic.Height 

size (Width, Height) of the Com

Schematic.Name X, Schematic.Name Y, and 
Schematic.Name Angle 
The position of
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Path, and Shell.Arguments 
to be 

ase. 
 clicking the right mouse on 

priate item from the pop-up 

Shell.Caption, Shell.
These three properties allow each Aquator Component 
linked to an external application. 
For example, it would be possible to link a Water Treatment 
Works to the appropriate record in an Access datab
The second application is invoked by
the schematic, and selecting the appro
menu. 
If Shell.Caption and Shell.Path are non blank, an item is 
appended to the pop-menu item for that Component.  
For example if Shell.Caption = “Further information…”, the pop-up 
menu might look like: 

 
Shell.Path must be set to the name of the application that is to be
started. For example: 

C:\Program Files\Microsoft Office\Office\MSACCESS.EXE 
Shell.Arguments is optionally set t

 

o command line arguments of 
the second application. Continuing the example of the Access 

 to open and 

W4 

database. this might be the name of the database
name of macro to run after the database is loaded: 

"C:\Aquator\Database\Aquator.mdb" /X WT
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Parameters 
A Parameter is a value for a Component which affects its 
behaviour during a model run, but which typically does not change 
during a run, and often is not changed between runs. 

Abstraction.Daily max 
The maximum abstraction that can occur on any day. The actual 
abstraction may be lower than this value if it reduced by either the 

n, the requirement of the 

 
e enforced. 

 
 month. 

supply system. 

 

 are 

The
1. 

2. st – Minimises the cost of water supplied with the 

3. 
with the constraint that no 

e best resource state, both subject to the constraint 
that no determinand limit is exceeded. 

current monthly maximum abstractio
prescribed flow or a lower demand from the supply system. 

Abstraction.Enforce maximum 
When set to False the daily and monthly maximum parameters 
are ignored. When set to True the daily and monthly maximum
parameters ar

Abstraction.Month n (xxx) max
The maximum abstraction that can occur on any day in the
The actual abstraction may be lower than this value if it reduced 
by either the daily maximum abstraction, the requirement of the 
prescribed flow or a lower demand from the 

Blend.Fraction 
Fraction of the output water that comes from this input. Only used
if parameter Blender.Method is set to Fixed ratios. 

Blender.Failure margin 
When checking for a blend failure the determinand limits
increased by this percentage when checking for a failure. 

Blender.Method 
re are four blending methods: 
Fixed ratios – Blends using fixed ratios. Does not attempt to 
keep the determinand levels in the outflow below set limits. 
Least co
constraint that no determinand limit is exceeded. 
Best resource state – Maximises the use of supplies with 
the best resource state 
determinand limit is exceeded. 

4. Optimal – Minimises the cost of water supplied when excess 
water is available, otherwise maximize the use of supplies 
with th
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terminand level is exceeded this can be reported to 

om

Ca  

Com
low ced by either the daily maximum 

ok when an 
ts are not 

e is measured in terms of components that 

a 
 

econd, 

on 
cou  or 

flow

This
abs  ensure flow constraints are not 

Clear water.Is natural flow 
ow in three categories; natural, releases 

e river system should be in the category 
natural or release. The category can determine whether or not this 
water is abstracted downstream. 

Blender.Report failures 
If output de
Aquator either as a failure or a warning. This parameter allows 
this choice to be made; True for report as failure, False for report 
as a warning. 

Capacity.Daily max 
The maximum quantity that can be moved through this 
C ponent on any day. The actual amount may be lower than 
this value if it reduced by either the current monthly maximum 
value or by limits elsewhere in the supply system. 

pacity.Month n (xxx) max
The maximum quantity that can be moved through this 

ponent on any day in the month. The actual amount may be 
er than this value if it redu

capacity or by limits elsewhere in the supply system. 

Check downstream.Maximum flow constraints 
This parameter controls how far downstream to lo
abstraction is taking place to ensure flow constrain
broken. The distanc
implement flow constraint. 
If, for example, downstream of the current abstraction there was 
another abstraction followed by two gauging stations and it was 
condition that the flow constraint on the first gauging station
downstream was not broken but not a condition on the s
this parameter should be set to 2. The abstraction downstream 
counts as the first flow constraint site and the next gauging stati

nts as the second. If, in this example, the value was set to 3
more, the second gauging station downstream would prevent its 

 constraint being broken. 

Check downstream.Maximum delay 
 parameter controls how far downstream to look when an 

traction is taking place to
broken. The distance is measured in terms of reach time delay in 
days. 

Aquator records river fl
and abstractions. This parameter determines whether any clear 
water returned to th



 

 
 

A Guide to Aquator Components Components • 147 

 

 

 

ess water 
 

 

order of 1 have their 
demand met first. All the Demand Centres have an advance order 

d directly to Demand Centres are filled 
w through another 
are next with an 

nge the advance order. 

ach advance order set and 
riority in taking water on each 

nge the demand order. It is best 

lation order 

, 

onent’s resource 

o parameters 
provide alternative methods of assessing the control flow.  

 the following values: 
f 

of 

 

Clear water.Percent of proc
The percentage of process water that is clear water and returned
separately to the river system. 

Component.Advance order
This is a read only parameter set by the Component itself and 
Aquator. All components with an advance 

of 1. Reservoirs connecte
next (advance order = 2). Reservoirs which flo
Reservoir before reaching the Demand Centre 
advance order of 3. The user cannot cha

Component.Demand order 
Demand order is unique within e
determines which Component has p
of the 5 Passes. The user can cha
in general, to let Demand Centres and Reservoirs with the fewest 
means of supply have the highest priority (i.e. lowest demand 
order value). 

Component.Regu
The order number of this component in making regulation 
releases. Regulators and Pump Stations with different regulation 
order (RO) add water to the river independently, at different times
starting with RO=1, followed by RO=2, etc. 

Control flow.Type, Control flow.Value (Abstraction) 
The control flow is used to determine the comp
state, which in turn controls how much excess water (water that 
can be supplied on pass 4) is available. These tw

Control flow.Type can take one of
• Last abstraction – Resource state determined as the ratio o

current river flow divided by yesterday’s abstraction 
• Parameter value – Resource state determined as the ratio 

current river flow divided by a fixed parameter value defined 
by Control Flow.Value. If the parameter value is set to zero in
this method, this has the effect of creating an unlimited 
resource state making all water from this source available on 
Pass 4. 

• Sequence value – Resource state determined as the ratio of 
current river flow divided by a value taken from the sequence 
Control flow. 
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at on pass 4 (excess water pass) 

 4) is available. These two parameters 

lues: 
ctively infinite, which 
 supplied on pass 4. 

ined as the ratio of 
maximum available supply divided by a value taken form the 

) 

ue 

water (water that 
ble. These two parameters 
ssing the control flow.  

None – Resource state is invalid, effectively infinite, which 
 supplied on pass 4. 

o of 

of 

ffect of the control flow is that on pass 4 (excess water pass) 
the Groundwater can be "drawn down" to leave an amount equal 
to the control flow, which is then available for pass 5 if required.  

The effect of the control flow is th
water can be abstracted until the river flow falls to the control flow, 
any water remaining for abstraction is then available for pass 5 if 
required.  

Control flow.Type, Control flow.Value (Bulk 
Supply) 
The control flow is used to determine the component’s resource 
state, which in turn controls how much excess water (water that 
can be supplied on pass
provide alternative methods of assessing the control flow.  
Control flow.Type can take one of the following va
• None – Resource state is invalid, effe

implies that all available water can be
• Parameter value – Resource state determined as the ratio of 

maximum available supply divided by a fixed parameter value 
defined by Control Flow.Value. 

• Sequence value – Resource state determ

sequence Control flow. 
The effect of the control flow is that on pass 4 (excess water pass
the Bulk Supply can be "drawn down" to leave an amount equal to 
the control flow, which is then available for pass 5 if required.  

Control flow.Type, Control flow.Val
(Groundwater) 
The control flow is used to determine the component’s resource 
state, which in turn controls how much excess 
can be supplied on pass 4) is availa
provide alternative methods of asse
Control flow.Type can take one of the following values: 
• 

implies that all available water can be
• Parameter value – Resource state determined as the rati

maximum available supply divided by a fixed parameter value 
defined by Control Flow.Value. 

• Sequence value – Resource state determined as the ratio 
maximum available supply divided by a value taken from the 
sequence Control flow. 

The e
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r 

Cost.Cost per Ml - forward 
nent for each megalitre of water 

 

Co
The nt for one day. 

g 

er to 

allocated. Where there is excess water, cheaper water is used if 
implies no cost 

ough this 

e 

cost weighting 

 - forward 
r to 

 
t is taken by 

the model to be less expensive during the allocation calculations. 

Cost.Cost per Ml 
The cost applied by this Component for each megalitre of wate
passing though it. 

The cost applied by this Compo
passing though it in the forward direction. 

Cost.Cost per Ml - reverse 
The cost applied by this Component for each megalitre of water
passing though it in the reverse direction. 

st.Fixed cost 
 fixed cost of this Compone

Cost.Fixed cost - forward 
The fixed cost of this Component for one day when water is 
flowing in the forward direction. 

Cost.Fixed cost - reverse 
he fixed cost of this Component for one day when water is flowin
in the reverse direction. 

Cost.Weighting 
Costs used by the model in calculating which source of wat
use, are multiplied by this factor to influence the way water is 

possible This factor is normally set to 1 which 
weighting. If set less than one, water passing th
Component is taken by the model to be less expensive during the 
allocation calculations. If greater than 1, water is considered to b
more expensive in the allocation calculations. 
Costs reported as results by the model do not have 
factors applied. As such, they are the real costs. 

Cost.Weighting
Costs used by the model in calculating which source of wate
use, are multiplied by this factor to influence the way water is 
allocated when water is flowing in the forward direction. Where 
there is excess water, cheaper water is used if possible This 
factor is normally set to 1 which implies no cost weighting. If set
less than one, water passing though this Componen
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 cost weighting 

ion. Where 

ne, water passing though this Component is taken by 
the model to be less expensive during the allocation calculations. 

in the 

 

 
ral or release. This 

could determine whether or not this excess amount was available 
cale factor to 

a.Enforce limit 
nt this component 

ervation limit 

uests for demand centre input 

If greater than 1, water is considered to be more expensive in the
allocation calculations. 
Costs reported as results by the model do not have
factors applied. As such, they are the real costs. 

Cost.Weighting - reverse 
Costs used by the model in calculating which source of water to 
use, are multiplied by this factor to influence the way water is 
allocated when water is flowing in the reverse direct
there is excess water, cheaper water is used if possible This 
factor is normally set to 1 which implies no cost weighting. If set 
less than o

If greater than 1, water is considered to be more expensive 
allocation calculations. 
Costs reported as results by the model do not have cost weighting
factors applied. As such, they are the real costs. 

Demand.Excess flow is natural 
Any water released in excess of that requested by a downstream
demand can be categorised as either natu

for abstraction. Typically setting the Demand.S
greater than one creates this excess release. 

Demand minim
Whether or not to enforce the maximum amou
will supply water for demand centre input minimum flow purposes. 

Demand minima.Res
The maximum amount this component will supply water for 
demand centre input minimum flow purposes when the parameter 
Demand minima.Enforce limit is set to True. 

Demand.Route to supplies 
Whether or not this regulator is able to support abstractions to 
supply. 

Demand minima.Scaling factor 
Scale factor to apply to the req
minimum. This parameter is set to a value between zero and one. 
For example a value of 0.25 indicates that this source is able to 
supply one quarter of the total requested demand centre input 
minimum. Each demand centre should therefore be connected to 
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n 

this factor and the sources attached to the regulator try 
t. The “Demand.Scaled excess” 
led supply is utilisised. 

 
immediately. This means the excess water could be used further 

ot released 

ds water back to “FinishDay”, but the 
 is reduced if there is not enough supply to 
 amount in full.  

ced if there is not enough supply to 
 case the supply amount is 
d.Scale factor” ratio is preserved.  

ersion.Max d/s delay 
s set to Demand 
am to find the 

. 
This parameter controls how far the Diversion queries down the 

querying for the 

When the Diversion parameter Operating.Mode is set to Demand 
mode the Diversion component queries downstream to find the 

sources whose cumulative value of this parameter is no less than
one. 

Demand.Scale factor 
The factor that any downstream demands are multiplied by to 
determine the release amount. Typically this may be greater tha
1 to allow for a release inefficiency. 

Demand.Scaled excess 
This parameter only has effect when parameter “Demand.Scale 
factor” is set greater than 1. Downstream indirect demands are 
scaled by 
to supply this increased amoun
parameter controls how the sca
This parameter can take one of three value: 

1. Add to river immediately 
2. Hold back if available 
3. Hold back always. 

“Add to river immediately” adds the excess to the river

downstream on the same day. If water is n
immediately it is released on “FinishDay” which means it would be 
very unliley the excess could be abstracted the same day. 
“Hold back if available” hol
amount held back
provide the excess
“Hold back always” holds water back to “FinishDay”, but the 
amount held back is not redu
provide the full demand. In this
reduced to ensure the “Deman

Demands: div
When the Diversion parameter Operating.Mode i
mode the Diversion component queries downstre
releases needed to satisfy any demands, in order to determine 
the optimum amounts to send to each outflow arm

diversion arm, in terms of days delay, when 
amounts required. 

Demands: diversion.Max d/s flow constraints 
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 in order to determine 

 flow constraints to 

Operating.Mode is set to Demand 
ownstream to find the 
 in order to determine 

rsion queries down the 
g for the amounts 

 flow constraints 
g.Mode is set to Demand 

o find the 
 

he 
inspect, 

when querying for the amounts required. 

 

ply 

te Flow 
 

 

he direction switches regularly according to values 

 The 

releases needed to satisfy any demands,
the optimum amounts to send to each outflow arm. 
This parameter controls how far the Diversion queries down the 
diversion arm, in terms of the number of
inspect, when querying for the amounts required. 

Demands: main arm.Max d/s delay 
When the Diversion parameter 
mode the Diversion component queries d
releases needed to satisfy any demands,
the optimum amounts to send to each outflow arm. 
This parameter controls how far the Dive
main arm, in terms of days delay, when queryin
required. 

Demands: main arm.Max d/s
When the Diversion parameter Operatin
mode the Diversion component queries downstream t
releases needed to satisfy any demands, in order to determine
the optimum amounts to send to each outflow arm. 
This parameter controls how far the Diversion queries down t
main arm, in terms of the number of flow constraints to 

Determinand level.[Determinand n] 
The fixed level of each determinand in the water supplied at each
input connection. 

Determinand limit.[Determinand n] 
The fixed output limit (quality) for each determinand. 

Direction.Algorithm 
This parameter sets the method that is used to determine the 
direction of flow in bi-directional components located in the sup
network each day. Possibilities are: 
None – The direction remains the same as set by the sta
direction.Current value at the start of the run. Use this method to
force a direction for a model run. It is also a convenient method to
use when using VBA code to set the direction. 
Alternate – T
set in the states Flow direction.Hold period and Flow 
direction.days since reversal. 
Best resource state – The direction is set each day by looking at 
all routes passing through the component in both direction.
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ce 

y by looking at all routes 
 of 
or 

l 
 the 

ort an end of day failure if the Reservoir storage is at or below 
vel specified by this parameter. 

quator if its demand is not 

Fail.When additional outflow not met 
ay failure if the additional outflow released is 

released is 

direction of the route that has the best resource state at its sour
is the direction of flow for that day. 
Mean resource state – The direction is set each day by looking 
at all routes passing through the component in both direction. The 
direction of the routes that have the best mean resource state 
their sources is the direction of flow for that day. 
Lowest cost – The direction is set each day by looking at all 
routes passing through the component in both direction. The 
direction of the route that has the lowest cost is the direction of 
flow for that day. 
Mean cost – The direction is set each da
passing through the component in both direction. The direction
the routes that have the best mean cost is the direction of flow f
that day. 

Fail.At dead water leve
Report an end of day failure if the Reservoir storage is below
dead water level. 

Fail.At demand saving level 
Rep
the demand saving le

Fail.At emergency storage level 
Report an end of day failure if the Reservoir storage is below the 
emergency storage level. 

Fail.Criterion 
Difference allowed before Component fails to meet demand, so as 
to allow for rounding errors. 

Fail.If demand not met 
This Component will report a failure to A
met on any day. 

Report an end of d
less than the required additional outflow release 

Fail.When compensation not met 
Report an end of day failure if the compensation water 
less than the required compensation release 
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ailure if the hydropower released is less 

 

ilure margin 

ailure 

. 

argin 

 
 of water that can be 
raint can operate in one 

at a Gauging Station is at or 
r in the day upstream 

o the river to meet these 

m flow must not fall below the 
traction at the time the 

low is below this value then no 
ribed elsewhere, 

indirect abstraction is not constrained by maintained flow 

ction can take place 
while the river flow downstream of the Abstraction or  at a 

Fail.When hydropower not met 
Report an end of day f
than the required hydropower release 

Fail.When irrigation not met 
Report an end of day failure if the irrigation released is less than
the required irrigation release. 

Flow constraint.Fa
This sets the tolerance on reporting a flow constraint failure. 

Flow constraint.Report f
This parameter allows any breaking of the prescribed flow or 
maintained flow rules to be reported as failures by the component 
to Aquator at the end of each day

Flow constraint.Safety m
This is a fixed amount that is added to any prescribed flow or 
maintained flow as a safety margin. For example if a prescribed 
flow were set at 120 Ml/d and safety margin set to 5Ml/d, no 
abstraction would take place below a flow of 125 Ml/d. 

Flow constraint.Type
Flow constraints can restrict the amount
taken for direct abstraction. A flow const
of three ways, determined by the value of this enumerated 
parameter: 
None. All available water can be abstracted from the river. 
Maintained flow. Abstraction can take place while the river flow 
downstream of the Abstraction or 
above the flow constraint value. Earlie
regulators may have added water t
maintained flow constraints but at the point of abstraction no 
account is taken of whether this was done or not.  The rule is 
simply that the downstrea
maintained flow value due to abs
abstraction is made. If the river f
water is available for direct abstraction (as desc

constraints). 
Prescribed flow. This is similar to the maintained flow case but 
relaxed by taking into account whether water has been added by 
upstream regulators earlier in the day. Abstra
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traint value or the 

 
 

et a 
y (optionally) only add water to meet the 

ts. Again, 
ction, not 

ent’s Flow constraint sequence is the 

Flow.Offset 
chment flow today 

  Flow.Offset) 
where SequenceFlow is the value of flow today taken from the 

eChangeScalingFactor  
ow.Scaling x SequenceFlow) 

Gauging Station is at or above the flow cons
natural flow, whichever is less. This implies that water added to 
the river by an upstream regulator can be abstracted even if the 
river flow then falls below the flow constraint value, as long as the
natural flow is not reduced below what it would have been with no
abstraction. Upstream regulators will not add water to me
prescribed flow value, the
expected demand and any maintained flow constrain
prescribed flow constraints only affect direct abstra
indirect abstraction. 

Flow constraint.Use sequence 
This parameter determines whether the Flow constraint.Value 
parameter of the compon
source of either the Prescribed flow or Maintained flow. 

Flow constraint.Value 
This is the value of either the Prescribed flow parameter or 
Maintained flow parameter depending on the setting of the Flow 
Constraint.Type parameter described above. 
 

Flow.Maximum 
The absolute upper limit to the maximum flow available on this 
connector. Normally any licence on the supply to this connector 
restricts the actual maximum flow. 

The constant to be added to the flows. Cat
(CatchmentFlow) is calculated by the formula: 
CatchmentFlow = ClimateChangeScalingFactor  
                              x ( (Flow.Scaling x SequenceFlow) 
                                       +

time series or profile. 

Flow.Scaling 
The scaling factor to apply to flows.  Catchment flow today 
(CatchmentFlow) is calculated by the formula: 
CatchmentFlow = Climat
                              x ( (Fl
                                       +  Flow.Offset) 
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aving factor. If set to False demands remain 
e elsewhere in the model. 

 which is multiplied by the 
y demand in Ml. 

r 
erived. 

e returns (right click on the Component and select from 
ed on each of the 

l 

where SequenceFlow is the value of flow today taken from the 
time series or profile. 

General.Apply demand saving 
If this parameter is set to True, demands are reduced by the 
current demand s
unchanged by demand saving in forc

General.Demand 
The single, fixed, value of demand in Ml
appropriate demand factors to give the dail

General.Demand factor 
The overall demand factor to apply to all demands, from whateve
source they have been d

General.Percent return 
The percentage of the supply that is to be returned to the river 
system from a Demand Centre river out-connector. This 
represents Effluent Return from a Demand Centre. One or more 
river type out-connector must be added to the Demand Centre to 
allow thes
the context menu). These parameters are locat
DC's river out-connectors. 

General.Return is natural flow 
Aquator records river flow in three categories; natural, releases 
and abstractions. This parameter determines whether any 
effluent returned to the river system should be in the category 
natural or release. The category can determine whether or not this 
water is abstracted downstream. 

Generation.Energy per Ml 
The energy generated by this Component for each megalitre of 
water passing though it. 

Income.Daily Fixed cost 
The fixed cost of this Component for one day. 

Income.Income per M
The income generated by this Component for each megalitre of 
water passing though it. 



 

 
 

A Guide to Aquator Components Components • 157 

 

 

 

tional release 
atural, releases 

and  
Additional ease. 

or not this water is 

ation release 
Aqu ases 

whether any 
the category natural or 

Is n
n three categories; natural, releases 

d 
se. 

se. 

m. 

es should be in the category natural or release. 
mine whether or not this water is 
. 

ses 
actions. This parameter determines whether any Spill 

gory can 
downstream. 

rce of water to 
use, are multiplied by this factor to influence the way water is 
allocated. Where there is excess water, cheaper water is used if 

Is natural flow.Addi
Aquator records river flow in three categories; n

 abstractions. This parameter determines whether any
 releases should be in the category natural or rel

The category can determine whether 
abstracted downstream. 

Is natural flow.Compens
ator records river flow in three categories; natural, rele

and abstractions. This parameter determines 
Compensation releases should be in 
release. The category can determine whether or not this water is 
abstracted downstream. 

atural flow.Flood drawdown release 
Aquator records river flow i
and abstractions. This parameter determines whether any Floo
drawdown releases should be in the category natural or relea
The category can determine whether or not this water is 
abstracted downstream. 

Is natural flow.Hydropower release 
Aquator records river flow in three categories; natural, releases 
and abstractions. This parameter determines whether any 
Hydropower releases should be in the category natural or relea
The category can determine whether or not this water is 
abstracted downstrea

Is natural flow.Irrigation release 
Aquator records river flow in three categories; natural, releases 
and abstractions. This parameter determines whether any 
Irrigation releas
The category can deter
abstracted downstream

Is natural flow.Spill 
Aquator records river flow in three categories; natural, relea
and abstr
should be in the category natural or release. The cate
determine whether or not this water is abstracted 

Income.Weighting 
Net costs by the model in calculating which sou
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 normally set to 1 which implies no income 

s 
eater 

ns. 

it 

nent will supply water for 

If this option is set to True, the link leaks water even if the flow in 
ero. This simulates the use of a control 

is 

ak at zero flow - forward 
hen the flow direction for the 

k, this 

ulates the 
m end  (reverse direction) 

ol valve is located at the 

Leakage.Link length 
m for the purpose of calculating leakage. 

per km 

possible This factor is
weighting. If set less than one, water passing though this 
Component is taken by the model to be less worthwhile (in term
of income generation) during the allocation calculations. If gr
than 1, water is considered to be more worthwhile in the allocation 
calculatio

Leakage flows.Enforce lim
Whether or not to enforce the maximum amount this component 
will supply water for leakage purposes. 

Leakage flows.Reservation limit 
The maximum amount this compo
leakage purposes when the parameter Leakage flows.Enforce 
limit is set to True. 

Leakage.Leak at zero flow 

the link for supply is z
valve at the downstream end of the link. If the control valve 
located at the upstream end of the link, this option should be set 
to False. 

Leakage.Le
If this option is set to True then, w
day is in the forward direction, the bidirectional link leaks water 
even if the flow in the bidirectional link is zero. This simulates the 
use of a control valve at the downstream end  (forward direction) 
of the bidirectional link. If the control valve is located at the 
upstream end  (forward direction) of the bidirectional lin
option should be set to False. 

Leakage.Leak at zero flow - reverse 
If this option is set to True then, when the flow direction for the 
day is in the reverse direction, the bidirectional link leaks water 
even if the flow in the bidirectional link is zero. This sim
use of a control valve at the downstrea
of the bidirectional link. If the contr
upstream end (reverse direction) of the bidirectional link, this 
option should be set to False. 

The length of the link in k
Leakage = Leakage.Link length x Leakage.Leakage 
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Link length x Leakage.Loss rate 

ge.Loss rate 

en 

 Leakage.Loss rate 

experienced at the reservoir. An example is as follows: 

Leakage.Loss rate 
The leakage in Ml/d for each km of link length. 

Leakage = Leakage.

Leakage.Loss rate - forward 
The leakage in Ml/d for each km of bidirectional link length when 
flow is in the forward direction. 

Leakage = Leakage.Link length x Leaka

Leakage.Loss rate - reverse 
The leakage in Ml/d for each km of bidirectional link length wh
flow is in the forward direction. 

Leakage = Leakage.Link length x

Level.Relationships 
This parameter that specifies the storage, surface area, spill 
amount and seepage over the full range of water levels 

 
The use of this table in general and for defining spill in particular is 

t wishes to support. 

described under the description of the Reservoir component. 
The table must be sorted so that Level decreases row by row. 
Consequently “Storage” must also decrease with row number. 

Limits.Daily min 
The minimum flow that this Componen
Minimum flows can only be supported if there is sufficient demand 
to support the minimum and constraints elsewhere in the supply 
system allow. 

Limits.Daily max 
The maximum flow that can occur on any day. The actual flow 
may be lower than this value if it reduced by either the current 
monthly maximum limit or a lower demand from the supply 
system. 
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 False the maximum flow forward and reverse 
 maximum flow 
 

he actual flow 
er maxima 

Limits.Max flow - forward 
ctional link that can occur on 

lue if it reduced by either maxima elsewhere 
in the system or a lower demand from the supply system. 

 on 

 

Limits.Min flow 
s to support. 

d 

Limits.Min flow - forward 
shes to support 

 
port the minimum 

and constraints elsewhere in the supply system allow. 

Limits.Min flow - reverse 
The minimum flow that this bidirectional link wishes to support 
when flow is in the reverse direction. Minimum flows can only be 
supported if there is sufficient demand to support the minimum 
and constraints elsewhere in the supply system allow. 

Limits.Enforce max/min flow/capacity 
When set to
parameters are ignored. When set to True the
forward and reverse parameters are enforced.

Limits.Max flow 
The maximum flow that can occur on any day. T
may be lower than this value if it reduced by eith
elsewhere in the system or a lower demand from the supply 
system. 

The maximum flow through a bidire
any day when flow is in the forward direction. The actual flow may 
be lower than this va

Limits.Max flow - reverse 
The maximum flow through a bidirectional link that can occur
any day when flow is in the reverse direction. The actual flow may 
be lower than this value if it reduced by either maxima elsewhere
in the system or a lower demand from the supply system. 

The minimum flow that this Component wishe
Minimum flows can only be supported if there is sufficient deman
to support the minimum and constraints elsewhere in the supply 
system allow. 

The minimum flow that this bidirectional link wi
when flow is in the forward direction. Minimum flows can only be
supported if there is sufficient demand to sup
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Limits.Month n (xxx) max 
The maximum flow that can occur on any day in the month. The 
actual flow may be lower than this value if it reduced by either the 
daily maximum or a lower demand from the supply system. 

Losses.Fixed loss 
The volume of water that is lost from the system by this 
Component each day. 

Losses.Percent loss 
The percentage of water passing through this Component which 
is lost from the system. 

Minimum flows.Enforce limit 
Whether or not to enforce the maximum amount this component 
will supply water for supply link minimum flow purposes. 

inimum flows.Reservation limit 
upply 

 profile 

his 
. 

tity of water which must enter 
 

ode 
, as 

M
The maximum amount this component will supply water for s
link minimum flow purposes when the parameter Minimum 
flows.Enforce limit is set to True. 

Minimum supply.Use
Set to True to use the profile defined under the connector's 
sequence Minimum demand profile to specify the minimum 
quantity of water which must enter the DC through this route. T
parameter is located on each of the DC's supply in-connectors

Minimum supply.Constant value 
Set to value of the minimum quan
the DC through this route. Set the parameter Minimum supply.Use
profile to False to use this constant value rather than the 
sequence (profile) value. These parameters are located on each 
of the DC's supply in-connectors. 

Operating.M
A Diversion component can operate in one of three modes
selected by this parameter. 
Approx rule This is the legacy mode and backwards-compatible 
with versions of Aquator prior to 3.0, in which the diversion rule is 
only approximately enforced. The major reasons for this were (a) 
performance and (b) the problem that the built-in rule does not 
always have a unique inverse solution i.e. the diverted flow is 
constant while the inflow can change. 
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t 
xecution time. The problem described in 

the previous paragraph - whereby the inverse operating rule may 
 - is solved with an additional constraint: 

f 

diverts water in proportion to those 

abstraction 

 
 a 

eter, 

rage 

Options.Anabranch detection 
A diversion and a confluence connected together as illustrated 
below form what is known as an anabranch: 

Exact rule This attempts to enforce the diversion rule exactly, a
the expense of greater e

have no unique solution
to compute the change in inflow required for a requested change 
in diverted flow, the inflow closest to the current inflow is used i
there are a range of inflow values that would satisfy the request. 
Demand mode In this mode the diversion rule is not enforced. 
Instead the Diversion queries downstream what releases are 
required on each arm, and 
demands. 

Operation.Allow direct abstraction 
If set to True abstractions can take place directly from the river so 
long as no flow constraints are broken. 

Operation.Allow indirect 
If set to True abstractions can take place indirectly by requesting 
releases from an upstream source connected to the river system 
(typically using a Regulator component). 

Operation.Demand saving 
If set to True this Component will communicate its demand saving 
level with Aquator. 

Operation.Minimum flows can overfill. 
Normally a reservoir stops filling itself from supply when it is full or
reaches the fill control curve. However if there is supply to
reservoir that has a route with a minimum flow set, this param
when set to True, allows the minimum flows to take place, even 
though they will probably result in the storage rising above the fill 
control curve and perhaps spill. 

Operation.Use emergency sto
If set to True, the Reservoir will use the parameter Storage.Abs 
dead water level as the minimum operating level. If set to False, 
the parameter Storage.Abs emergency level is used as the 
minimum operating level. 
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If this parameter is set to True then the confluence and the 
upstream diversion will operate in such a way as to optimise the 
supply of water to the two abstractions. 

Options.Animate on 
Set to True if the Component is to provide day by day ani
as the model runs. An example of this a Reservoir which can 
show its current storage state each day by graphically on the 
schematic. 
Model execution time is increased 

mation 

when this option is on. 

 example of this a Reservoir which can 
ear graphically on 

This is a model debugging option which helps a user understand 
f water. This option 
me nam

ts with 

Options.Animate history 
If this parameter is available and set to True the component is to 
show the recent history of the simulation which is updated day by 
day as the model runs. An
show its calculated storage for the previous y
the schematic. 
Model execution time is increased when this option is on. 

Options.Diagnostics on 

how Aquator makes decisions on allocation o
is only active if the model parameter of the sa e is set to 
True. On each day the model is single stepped componen
the option set to True write information into the model run 
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ts are disabled, the model log is inspected to 

Options.Forecasting on 
ate in 
lso be 

 
 

s with a delay of 1 day or greater. 
nts concerned then a 
y a time delay, or a 

will 
 

leases for use in days after the current day. 

 just as in the case of no 
delay. If the component does not need to take part in forecasting, 
this parameter should be set to False to improve execution time. 

Options.Suppress warnings 
If this logical (boolean) parameter is set to True then any warnings 

ppressed. This 
er is enabled and the 

Diagnostics log detailing decisions made. Normally this option 
should be set to False. 

Options.Enabled 
When enabled the Component operates normally. Setting this 
option to False effectively removed the Component from the 
system during model execution. It is recommended that if one or 
more componen
check the water balance. 

Options.Events on 
When set to True any Visual Basic (VBA) code attached to the 
Component will be executed. If you have no VBA code then it is a 
good idea to set this option to False as this will improve model 
performance. 

This should be set to True when the component is to particip
forecasting. The model parameter of the same name must a
True. 
When forecasting is off regulators take no account of downstream
abstractions and gauging stations which are separated from the
regulator by one or more reache
When forecasting is on for the compone
regulator and an abstraction separated b
regulator and a gauging station separated by a time delay, 
cooperate to make river flow predictions and hence the regulator
may make re
Forecast releases may be made to support maintained flow 
constraints and predicted abstractions,

that would be added to the model run log are su
applies particularly if the Aqua Solver optimis
component has a non-zero fixed loss. 
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Options.Trace flags 
This option allows the trapping of specific events during a model 
run on a Component by Component basis. The following dialog 
box is displayed to allow the events to be specified: 
 

 

Options.Trace on 
When set to True, Component events are logged in the Trace lo
This is useful when debugging a system to ensure it is behaving 
as required. Trace information is only generated while single-
stepping. The trace log is verbose and requires expert knowledge 
to interpret. 

g. 

y locally parameter. 
s the percentage of the flow above the 

 taken by abstractions upstream of the 
gauging station. Default value is 100%. 

Percentage take.Only apply locally 
If this logical (boolean) parameter is set to True then the 
Percentage take.Above flow constraint parameter only applies 

pplied from this abstraction. Otherwise 

Percentage take.Above flow constraint 
For an Abstraction this is the percentage of the flow above the 
flow constraint that can be abstracted. Default value is 100%.  
See also the Percentage take.Only appl
For a Gauging station this i
flow constraint that can be

locally i.e. to the amount su
the Percentage take.Above flow constraint parameter applies to 
all upstream abstractions as well. 
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d release.method parameter is set to Parameter 
 release.Amount parameter 

eter is Query 
ow far downstream the 

rediction of how much it will 
release later in the day. 

Predicted release.Maximum delay 
When the Predicted release.Method parameter is Query 

 controls how far downstream the 
 make a prediction of how much it will 

Predicted release.Method 
 it can occasionly be useful if 

supply. Since recursion can obviously occur this facility should be 

This parameter can be set to the following values. 
None The usual case where the regulator makes no prediction. 

ay. 
t 

Sequence value Use the value from the Predicted release 

s 

prediction for today 
 regulator will query downstream to find 

what it will be asked for. This is where recursion can occur in a 
model with multiple regulators. 

Predicted release.Scale factor 
d to scale any predicted 

e 

Predicted release.Amount 
If the Predicte
value then the value of this Predicted
is used for the prediction. 

Predicted release.Minimum delay 
When the Predicted release.Method param
downstream, this parameter controls h
regulator queries in order to make a p

downstream, this parameter
regulator queries in order to
release later in the day. 

In a model with multiple regulators
one regulator can ask another regulator to predict what it will later 

used with care. 

Most models can be set up in this w
Parameter value Use the value of the Prediction release.Amoun
parameter. 

sequence profile, if assigned 
Last requested release Use yesterday's requested release a
the prediction for today 
Last actual release Use yesterday's actual release as the 

Query downstream The

The value of this parameter is use
release. See the Predicted release.Method parameter for mor
information. 
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Process water.Is natural flow 

rmines whether any 

ge of water entering The Water Treatment Works 
that is used in processing and does not enter supply. This water is 
then returned to the river system via a river type out-connector 

nnector demands 
 via its in-connector and pushes 

the resulting flow into a river. There are three combinations of 
when this water is moved and how this demand is determined and 
the choice is governed by the value of this enumerated parameter 
which can take one of the following cryptic values. 

d by either the time 

r box on 
 tab of the Model Setup Dialog where its order with 

 be set. 

nthly maximum pumping 

t is to say, 
later in the day when demands are being satisfied. The Pump 

vance and Demand Order box on the 
der with 

nd is determined by the Pump Station 
much water to add to meet (a) any 

n Abstraction 
components. If the model forecasting option is on then the amount 
to release can include forecast requirements for future days in the 
model run. 

Aquator records river flow in three categories; natural, releases 
and abstractions. This parameter dete
process water returned to the river system should be in the 
category natural or release. The category can determine whether 
or not this water is abstracted downstream. 

Process water.Percent of demand 
The percenta

added to the water treatment work. 

Pumping.Amount 
A pump station which has a river type out-co
water from a supply or supplies

Demand (RO) The demand is determine
series or the profile of the demand sequence, if specified, 
otherwise the lower of the daily and monthly maximum pumping 
parameters. 
This demand is moved in Regulation Order (RO), that is to say, 
early in the day when river regulation takes place. The Pump 
Station will appear in the Regulation and Demand Orde
the Parameters
respect to other regulators may
Demand (AO) The demand is determined by either the time 
series or the profile of the Demand Sequence, if specified, 
otherwise the lower of the daily and mo
parameters. 
This demand is moved in Advance Order (AO), tha

Station will appear in the Ad
Parameters tab of the Model Setup Dialog where its or
respect to other demands may be set. 
Release (RO) The dema
inquiring downriver how 
maintained flow constraints, and (b) any demands o
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er (RO), that is to say, 
s place. The Pump 

Station will appear in the Regulation and Demand Order box on 
the Parameters tab of the Model Setup Dialog where its order with 
respect to other regulators may be set. 

r 
 or by the effects of any 

Pumping.Efficiency 
This parameters is intended for situations where groundwater is 
pumped into a watercourse to augment river flows and less than 

aches the downstream 
m demand was 100 Ml/d and 

ld 

 
 daily and monthly 

max forced. 

Pu max 

Reach.Length 
 

Reach.Percent inflow loss 
Amount of water lost as a percentage of the inflow to the Reach 
(after fixed loss, if any, is subtracted). 

This demand is moved in Regulation Ord
early in the day when river regulation take

Pumping.Daily max 
The maximum quantity that can be pumped on any day. The 
actual pumping may be lower than this value if it reduced by eithe
the current monthly maximum pumping
constraints. 

100% of the quantity pumped re
abstraction point. If the downstrea
the efficiency 80%, the quantity abstracted from the source wou
be 125 Ml/d. 

Pumping.Enforce max limit 
When set to False the daily and monthly maximum flow
parameters are ignored. When set to True the

imum flow parameters are en

mping.Month n (xxx) 
The maximum pumping that can occur on any day in the month. 
The actual pumping may be lower than this value if it reduced by 
either the daily maximum abstraction, the requirement of the 
prescribed flow or by the effects of any constraints. 

Prediction.Accuracy 
This parameter is used in the forecasting of future flows and is 
described under the Catchment component. 

Reach.Fixed loss per km  
Amount of water lost per km per day from the reach. 

Length of reach in kilometres.
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ameters Recession.Factor and Recession.Time 
constant and described under Catchment component. 

constant and described under the Catchment component. 

is 

and described under the Catchment component. 

The travel time (in days) for water to move from the upstream end 
of the reach to the downstream end. 

 

n zero, VBA is needed to ensure the 
head is maintained (where n is the total 

ow 
nal outflow 

r a time 

sation release 
r 

 Compensation flow. 

natural 
uired 

m abstraction is to be marked as natural river flow or 
a release quantity. See parameter Release.Scale factor for 

ther the flow is natural or not 

Recession.Coefficient 
This parameter is used in the forecasting of future flows. It is 
related to par

Recession.Factor 
This parameter is used in the forecasting of future flows. It is 
related to parameters Recession.Coefficient and Recession.Time 

Recession.Time constant 
This parameter is used in the forecasting of future flows. It 
related to parameters Recession.Coefficientand Recession.Factor 

Reach.Travel time 

If travel times for all reaches between an Abstraction Point and a
prescribed flow site (for example, a gauging station) are set to 
zero, Aquator is able to maintain the prescribed flow. If one or 
more travel times are no
prescribed flow n days a
travel time). 

Release.Additional outfl
The additional outflow release to make. If additio
release varies with time, then specify either a profile o
series for the sequence Additional outflow. 

Release.Compensation 
The compensation release to make. If compen
varies with time, then specify either a profile or a time series fo
the sequence

Release.Excess flow is 
Whether or not any release made over and above that req
for downstrea

scaling up requested releases. Whe
can determine if this water is available for downstream 
abstraction. 
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n 

m irrigation release that can be made. 

er 

Re s
The

Release.Maximum components 
This pa w far, downstream this component 
is w g
terms o

Re s
This pa r determines how far, downstream this component 

 

 release by. For example if the 

ss 
meter Release.Scale 
elease demands are 

tached to the regulator try 

 supply is utilisised. 

er immediately adds the excess to the river 
immediately. This means the excess water could be used further 
downstream on the same day. If water is not released 
immediately it is released on “FinishDay” which means it would be 
very unliley the excess could be abstracted the same day. 

Release.Failure margi
Margin allowed before reporting a failure to release (Ml/d) 

Release.Flood drawdown 
The maximu

Release.Hydropow
The maximum hydropower release that can be made. 

lea e.Irrigation 
 maximum irrigation release that can be made. 

rameter determines ho
illin  supply releases for regulation. Distance is measured in 

f number of river type components. 

lea e.Maximum delay 
ramete

is willing supply releases for regulation. Distance is measured in
terms of cumulative reach travel time. 

Release.Scale factor 
The factor to scale any requested
required release was 100 Ml and the factor 1.2, the actual release 
would be 120 Ml. 

Release.Scaled exce
This parameter only has effect when para
factor is set greater than 1. Downstream r
scaled by this factor and the sources at
to supply this increased amount. The Release.Scaled excess 
parameter controls how the scaled
This parameter can take one of three value: 

1. Add to river immediately 
2. Hold back if available 
3. Hold back always. 

Add to riv
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o “FinishDay”, but the 
gh supply to 

h supply to 
ly amount is 
served. 

Whether or not this regulator is able to support river flows. 

eter Rule.Transfer maximum  

sion 

odel run 
cy 

ameter. 

of the inflow that can be diverted. This is 

t to a maximum 

Hold back if available holds water back t
amount held back is reduced if there is not enou
provide the excess amount in full.  
Hold back always holds water back to “FinishDay”, but the 
amount held back is not reduced if there is not enoug
provide the full release demand. In this case the supp
reduced to ensure the Release.Scale factor ratio is pre

Release.Support river 

Rule.Enforce maximum 
When set to True the value of param
is enforced. 

Rule not obeyed.Accuracy criterion 
Optionally the Diversion component can report when the diver
rule is not obeyed. This parameter controls the criterion used to 
determine if the actual flows do not agree with the diversion rule. 

Rule not obeyed.Report status 
if True then the Diversion component will report in the m

g if the diversion rule was not obeyed to some accuralo
determined by the Rule not obeyed.Accuracy criterion par

Rule.Start threshold 
The inflow above which diverted flow can commence. 

Rule.Transfer maximum 
The maximum amount 
enforced if parameter Rule.Enforce maximum is True 

Rule.Transfer rate 
The percentage of the inflow, above the Start threshold, that is to 
be diverted. This diverted flow is also subjec
quantity (Transfer maximum). 

Scaling factor.Abstraction sequence 
This scaling factor is applied on a daily basis to the sequence 
Abstraction. 
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s to the sequence 

emands by that originate from a 

e. 

 “System loss” or 
 a river outflow connector for its 

ted in one of the 

1. No seepage loss 
2. Constant value in mm that is multipled by the current 

surface area of the reservoir to get the seepage volume 
 current storage 

 repeating annual 
profile) in mm and then multipled by the current surface 
area of the reservoir to get the seepage volume 

ne the seepage 

 method to be used. Please see 
servoir component 

description. 

Seepage.Percent storage 
 today’s seepage is 

Scaling factor.Discharge sequence 
This scaling factor is applied on a daily basi
Discharge. 

Sequence.Scale factor 
The factor to scale the d
sequence. 

Seepage.Constant amount 
If Seepage.Method is set to “Constant”, the seepage amount each 
day is taken from this parameter in mm and multipled by the 
current surface area of the reservoir to get the seepage volum

Seepage.Destination 
Depending on the value of this parameter, seepage water can 
either be lost from the system when it is set to
kept in the system by selecting
destination. 

Seepage.Method 
Seepage from the reservoir can be calcula
following ways: 

3. Percent of
4. Level related amount 
5. Sequence of values (as time series or

6. Sequence of values in Ml/d which defi
loss. 

This parameter determines the
section on seepage under the the main Re

If Seepage.Method is set to “Percent storage”,
calculated from this parameter multiplied by the storage at the 
start of the day (after the effects of rainfall and evaporation have 
been taken into account). 
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r expressed in either Ml 
(Abs.) or percentage of full (Rel.). 
If one is input, the other is calculated and vice versa. 
Note the correct syntax when referencing in VBA, e.g. 
 
Parameters("Storage.Abs. dead water level") 

 

Storage.Abs. emergency level / 
Storage.Rel. emergency level 

 

Storage.Abs. failure margin / 
Storage.Rel. failure margin 
The tolerance on detecting and reporting a failure when the 
reservoir storage drop to emergency and/or dead water level. 
Rounding error might leave the storage fractionally above one of 
these key levels and therefore not result in a failure being 
reported. For example if dead storage was 1000 Ml, and this 

 at 1000.01 Ml 

nd 

Storage adjustment.Offset 
The constant to be added to the Storage adjustment sequence. 

Storage.Abs. dead water level / 
Storage.Rel. dead water level 
The dead water level of the Reservoi

The emergency storage level of the Reservoir expressed in either 
Ml (Abs.) or percentage of full (Rel.). 
If one is input, the other is calculated and vice versa. 
Note the correct syntax when referencing in VBA, e.g. 
 
Parameters("Storage.Abs. emergency level") 

parameter set to 0.01 Ml, failure would be reported
or less. (This parameter can also take negative values.) 
If one form of this parameter is edited, the other is calculated a
vice versa. 
Note the correct syntax when referencing in VBA, e.g. 
 
Parameters("Storage.Abs. failure margin") 

Storage adjustment today, StorageAdjustment is calculated by 
the formula: 
StorageAdjustment =  
(Storage adjustment.Scaling x SequenceAdjustment) 
 + Storage adjustment.Offset 
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tment 

Storage adjustment.Scaling 
The scaling factor to apply to Storage adjustment sequence. 
Storage adjustment today, StorageAdjustment is calculated by 
the formula: 

 + Storage adjustment.Offset 
where SequenceAdjustment is the value of storage adjustment 
today taken from the time series or profile. 

Supply.Amount 
The quantity of water available for supply. 

Storage.Capacity 

orage 
where “Level” = zero in the Level.Relationships table parameter. 
This parameter is read only so can only be used to view the 
capacity or make use of it in VBA code. If the capacity needs to 
be changed, please change it via the storage at TWL in the 
Level.Relationships parameter. Alternatively right click on the 
reservoir and use the Resrvoir Setup facility. 

Supply.Failure margin 
This sets the tolerance on reporting a failure when the parameter 
Supply.Must use entire amount is set to True. 

Supply.Must use entire amount 
Whether or not to try to force use of the total amount available. 
Failures are reported in the Model Run Log if Supply.Report 
Failures is True. 

Supply.Name 
If the source of water for this input is form more than one supply, 
this parameter specifies which supply to use. 
The best way to set this parameter is to use the Inputs tab in the  
Blender Setup dialog. 
Not used if only one supply to the connector. 

where SequenceAdjustment is the value of storage adjus
today taken from the time series or profile. 

StorageAdjustment =  
(Storage adjustment.Scaling x SequenceAdjustment) 

This parameter provides the storage capacity of the reservoir (i.e. 
top water level (TWL) or the level at which spill starts.. 
This single value parameter is linked to the value of st
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Supply.Report failures 
If True and Supply.Must use entire amount is True, then if the 

ater demanded, the failure is 

meter controls whether an Abstraction or Gauging 
Station responds when an upstream Regulator inquires how much 
water to put into the river during the river regulation phase (phase 
2) of water movement. Gauging stations may have a maintained 
flow constraint which requires a release. Abstractions may have a 
maintained flow constraint but also may require a release to 

on a later day 

If the travel time between Regulator and Abstraction or Gauging 
Station exceeds this parameter value then the Abstraction or 

.e. does not ask for water to 
 and the Upstream 

e' 
ed to select 

which Regulators support the Abstraction or Gauging Station. 

Upstream releases.Minimum delay 
This parameter controls whether an Abstraction or Gauging 
Station responds when an upstream Regulator inquires how much 
water to put into the river during the river regulation phase (phase 
2) of water movement. Gauging stations may have a maintained 
flow constraint which requires a release. Abstractions may have a 
maintained flow constraint but also may require a release to 
support direct abstractions later in the day, or on a later day 
(forecasting).   

n Regulator and Abstraction or Gauging 
Station is less than this parameter value then the Abstraction or 
Gauging Station does not respond i.e. does not ask for water to 

e Upstream 
er bracket the 

straction or Gauging 
Station. 

Upstream releases.Prediction amount 
During the river regulation phase (phase 2) Regulators optionally 

day, or on a later day (forecasting). The predicted amount needed 
to support any direct abstraction is taken to be the value of this 

Bulk supply fails to supply all of the w
reported in the Model Run Log. 

Upstream releases.Maximum delay 
This para

support direct abstractions later in the day, or 
(forecasting).   

Gauging Station does not respond i
be put into the river. This parameter
releases.Minimum delay parameter together bracket the 'distanc
away a Regulator must be be and thus may be us

If the travel time betwee

be put into the river. This parameter and th
releases.Maximum delay parameter togeth
'distance' away a Regulator must be be and thus may be used to 
select which Regulators support the Ab

add water to the river to support  maintained flow constraints 
and/or direct abstractions that may take place later in the same 
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parameter if the Upstream releases.Prediction method is set as 

Upstream releases.Prediction method 
hase 2) Regulators optionally 

  maintained flow constraints 
ame 

 

s: 

nt) 
Last abstraction: The amount abstracted yesterday (the first day 
of the model run uses the state value Abstraction.Previous day) 
Last demand: The total amount requested yesterday as a 
demand on the abstraction (the first day of the model run uses the 
state value Demand.Previous day) 

Upstream releases.Prediction scale factor 
During the river regulation phase (phase 2) Regulators optionally 

 flow constraints 
e later in the same 

day, or on a later day (forecasting). This parameter optionally 
scales the predicted amount needed to support direct abstraction 
(see the Upstream releases.Prediction method parameter) by 
some factor, often greater than one in order to allow for some 

prediction. 

r certain circumstances it might not be possible to meet the 
minimum flow requirements of a link. 
For example a link with a minimum flow of 10 Ml/d could, 
theoretically, be connected to a Water Treatment Works whose 
maximum capacity was set to 8 Ml/d. Alternatively, perhaps there 
was insufficient demand to support a flow of 10 Ml/d. 
If this option is set to True, this will be reported at the end of each 
day as the Status level variable. i.e.: 

Water level.Calculation method / 
Water level.Rating table 
Modelled and observed flows a gauging station can optionally be 
converted to water level. Whether or not flows are converted is 
determined by parameter Water level.Calculation method. If a 

Parameter value. 

During the river regulation phase (p
add water to the river to support
and/or direct abstractions that may take place later in the s
day, or on a later day (forecasting). The predicted amount needed
to support direct abstraction is taken to be one of three possible 
values, and the choice is controlled by this parameter, as follow
Parameter value: A fixed value to be used each day (see 
parameter Upstream release.Prediction amou

add water to the river to support  maintained
and/or direct abstractions that may take plac

uncertainty in making the 

Warning.Min flow 
Unde

Status level = Warning 
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rating table is to be used for the conversion, the parameter Water 
level.Rating table is used for this purpose. Both these parameters 

States 

are explained under the heading Water level on the Gauging 
Station component. 

A State is a value for a Component which affects its behaviour 
during a model run, and which typically does change during the 
run, and often is changed between runs.  For example: the initial 
storage of a Reservoir on the first day of the run would typically 

Actual release.Previous day 
This state value is the regulator's actual release on the previous 
day of the model run. It can be sued as a predictor of todays 
release. 

Flow direction.Current value 
The direction of flow through this component at the start of the 
model run. See parameter Direction.Algorithm. 

rsal 
The number of days that have passed since the direction of flow 
changed. See parameter Direction.Algorithm. 

Flow direction.Hold period 

parameter Direction.Algorithm is set to Alternate. 

Flow.Inflows 
These state values are an array; the number of rows of which are 

r (number of days). For example, 

 
 days with the last row holding today’s outflow. There are 

three columns to the array; Inflow, Releases and Abstractions. 
Inflow is the total (net) flow and is equal to the natural flow - 

Travel time of river flows through this Component in days. 

vary from run to run. 

Flow direction.Days since reve

The number of days between changing direction of flow when 

equal to the travel time paramete
if there were a travel time of two days, there would be two rows in 
this array. Each row of the array represents the reach inflow in the
previous

abstractions + releases. 

Flows.Travel time 
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e.Previous day 
y's  requested release. It can be 

used as a predictor of today's release. 

A read-only table of all supply routes leading to the Component. 

Storage.Abs. start value / Storage.Rel. start value 
The initial value of Reservoir storage expressed in either Ml (Abs.) 

full (Rel.). 

Note the correct syntax when referencing in VBA, e.g. 
 

ent can use the abstraction made 
resource state today. If the amount of 

water available today above the prescribed flow is greater than 
ate for the day is set 

ter is less than yesterday’s 

scribed flow is greater than 
set greater 
y’s demand, 

rdays.Demand saving level 
his is used in 
ving start allowed 

day. 

Yesterdays.Supply 
This state value holds the amount supplied on the day before the 
current day. It is used e.g. to smooth flow changes from day to 

Requested releas
This state value is the previous da

State Routing Table 

or percentage of 
If one is input, the other is calculated and vice versa. 

Parameters("Storage.Abs. start value") 

Yesterdays.Abstraction 
An Abstraction Compon
yesterday to determine its 

yesterday’s abstraction, the resource st
greater than 1. If today’s available wa
abstraction, the resource state is less than 1. 

Yesterdays.Demand 
An Abstraction Component can use yesterday’s total demand to 
determine its resource state today. If the amount of water 
available today above the pre
yesterday’s demand, the resource state for the day is 
than 1. If today’s available water is less than yesterda
the resource state is less than 1. 

Yeste
The demand saving level in force yesterday. T
conjunction the optional sequence Demand sa
to determine whether demand saving can start on any 

day. 
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upplied on the day 
before the current day for each AO (Advance Order). It is used 

The array is fixed 
 the amount 

supplied for AO = 1 to AO = 9. 

 
nt day for each RO (Regulation Order). It is used 

ay to day. The array is fixed 
s i.e. it holds the amount 

Variables 

Yesterdays.Supply per AO 
This array-type state value holds the amount s

e.g. to smooth flow changes from day to day. 
size and has 1 column and 9 rows i.e. it holds

Yesterdays.Supply per RO 
This array-type state value holds the amount supplied on the day
before the curre
e.g. to smooth flow changes from d
size and has 1 column and 9 row
supplied for RO = 1 to RO = 9. 

A Variable is a value for a Component which is computed daily 
during a model run. This can include both predicted and observed 

nce of observed storage linked to a Reservoir 
 captured in a variable so that both observed 

nal connector. 

flow 
Inflow minus the outflow to the component via its bi-directional 
connector. Values can be negative. 

tflow 

Climate.Evaporation 
ce (before scaling) 

n (scaled) 
with climate 

ration scaling 

values i.e. a seque
Component can be
and calculated storage can be plotted on the same chart. 

Bidirectional.Inflow 
Inflow to the component via its bi-directio

Bidirectional.Net 

Bidirectional.Ou
Outflow from the component via its bi-directional connector. 

Evaporation from the Reservoir surfa

Climate.Evaporatio
Evaporation from the Reservoir surface after scaling 
change factors 

Climate.Evapo
The evaporation climate change scaling factor 



 

 
 

180 • Components A Guide to Aquator Components 

 

 

 

fore scaling) 

all (scaled) 
ge 

ainfall scaling 

 fraction 

Connector.Flow 

um flow 
onnector. 

Cost.Fill 

Cost.Supply 
eservoir to demands. 

Demand.Actual amount 
ed each day to meet demand, may 

t 
 

each day. 

indicated no 
demand saving in force. 

Climate.Rainfall 
Direct rainfall into the Reservoir (be

Climate.Rainf
Direct rainfall into the Reservoir after scaling with climate chan
factors 

Climate.R
The rainfall climate change scaling factor 

Connector.Blend
The fraction of the total flow supplied on this connector. 

The flow through this connector. 

Connector.Maxim
The maximum flow allowed through this c

The cost of filling this reservoir from other supplies. 

The cost of supplying water from this r

The total actual amount releas
be less than the requested demand. 

Demand.Amoun
The daily demand at this component.

Demand.Requested amount 
The total requested release each day to meet demand 

Demand saving.Level 
The demand saving level as an integer value. Zero 
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eshold (n) & Demand 

The demand saving control curve sequence for Level n in Ml or as 
% full. 

For a Blender, this is the output level (quality) of each 

 is the level (quality) of each 
determinand in the water supplied by the connection. 

 (% of limit)] 
The output level (quality) of each determinand as a percentage of 

The output quality limit of each determinand. 

caling 
 factors applied. 

Discharge.Scaled amount 
aled by climate change scaling factors and 

caling factors multiplied by the flow 

The discharge before any scaling was applied. 

Amount of flow into, through or from this Component. 

Climate change scaling factors applied. 

int value for this Component. 

Demand saving.Thr
savings.Threshold (n) (%) 

Determinand level.[Determinand n] 

determinand. 
For a Blender input connector, this

Determinand level.[Determinand n

its limit. 

Determinand limit.[Determinand n] 

Discharge.Climate change s
Climate change scaling

Discharge amount sc
flow scaling. 

Discharge.Total scaling 
The climate change s
scalingscaling factor. 

Discharge.Unscaled amount 

Flow.Amount 

Flow.Climate change scaling 

Flow.Constraint 
Flow constra
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= 

Flow.Diverted flow 
 

ponent. I.e. total flow excluding 
abstractions and releases. 

Total flow into this component (natural abstractions). 

F .Net inflow 
Total flow into this component (natu ases – abstractions). 

low.Net outflow 
Total flow from this component (natural + releases – abstractions). 

point. 

utflow] may be more specific 

eservoir releases to rivers 

Flow.Direction 
The direction of flow through this Component (1 = forward, 2 
reverse). 

Diverted flow from this component.

Flow.Downstream 
Downstream flow from this Component. 

Flow.[Inflow] 
Inflow to this Component. [Inflow] may be more specific such as 
[Inflow1]. 

Flow.Main outflow 
Main outflow from this component. 

Flow.Natural 
Natural flow through this Com

Flow.Net 
+ releases – 

low
ral + rele

F

Flow.Observed 
Recorded or measured flow at this 

Flow.[Outflow] 
Outflow from this Component. [O
such as [Outflow1]. 

Flow.Total releases to rivers 
The total of all R
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flow 
ervoir 

abstractions 

Flow.Upstream releases 
ream of this Component. 

Generator.Energy 
y this Component. 

Generator.Income 
erated by this Component. 

Inflow.Forward 
ly. 

Inflow.Forward- Reverse 
Values are negative when 

 inflow. 

Inflow.Net 
ases - Abstractions. 

y. 

ge by this component. 

 See 

Flow.Total river in
The total of all river inflows to the Res

Flow.Upstream 
Upstream flow into this Component. 

Flow.Upstream 
Cumulative abstractions upstream of this Component. 

Cumulative releases upst

The energy generated b

The income gen

Inflows in a forward direction on

Net inflows through the component. 
flow is in reverse direction. 

Inflow.Natural 
The natural component of the river

The total river inflow = Natural + Rele

Inflow.Reverse 
Inflows in a reverse direction onl

Leakage.Amount 
Amount of water lost to leaka

Level.Modelled 
Calculated flow at a gauging station converted to water level.
heading Water level on the gauging station component. 
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d 
 sequence) at a gauging 

station converted to water level. See heading Water level on the 

Inflow to the component via its uni-directional connector. 

ia its uni-directional connector. 

The result of the blending operation each day with zero indicating 

Operation.Control flow 

. 

 amount 
s 

source state 
The state of the resource at the Component at the beginning of 

l state.  A resource state less than 1 indicates 
the resource is in a worse state than normal  If the resource state 
is greater than 1, the Component is then able to supply water on 

Operation.Status level 
 this Component at the end of the day. 

Level.Observe
Observed flow (from the Observed flow

gauging station component. 

Main.Inflow 

Main.Outflow 
Outflow from the component v

Operation.Blend result 

a success. 

Control flow can be is used to determine resource state at a 
number of components and is taken from either a fixed parameter 
or a sequence

Operation.Failure
This provides the actual amount by which the failure criterion wa
not met. If more than one failure criterion is enabled, this figure 
contains the maximum of all failure amount on any one day. 

Operation.Re

the day (i.e. before any water has been taken). A resource state 
of 1 is normal; values greater than 1 indicate the resource is in a 
better than norma

Pass 4 (i.e. when least cost water is being sought). 

The status level reported by
Status level can be one of the following: 
 

Level Description 
0 OK 

1 Warning 

2 Failure 

3 Error 
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rd direction only. 

Outflow.Forward- Reverse 
Net outflows through the component. Values are negative when 

bstractions. 

rection only. 

 
losses. 

ount abstracted along this river reach. 

 

Reach.Loss 
reach. 

Release.Actual amount 
h day to support river flows. 

 outflow 
nal outflow release 

Outflow.Forward 
Outflows in a forwa

flow is in reverse direction. 

Outflow.Natural 
The natural component of the river outflow. 

Outflow.Net 
The total river outflow = Natural + Releases - A

Outflow.Reverse 
Outflows in a reverse di

Pumping.Amount 
The amount pumped, including any inefficiency losses. 

Pumping.Loss 
The quantity of water lost from this source due to inefficiencies or

Reach.Abstraction 
The am

Reach.Discharge
The additional discharge added along this river reach. 

The amount lost along this river 

The total actual release eac

Release.Additional
The actual additio
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drawdown 

Release.Hydropower 

The amount of spill from the Reservoir 

al outflow release 

mpensation release 

ropower 
lease 

Required.Irrigation 

th 
positive values indicating the reservoir was spilling at the end of 
the day. Negative values indicate the reservoir was not full at the 

Release.Compensation 
The actual compensation release 

Release.Flood 
The actual flood drawdown release 

The actual hydropower release 

Release.Irrigation 
The actual irrigation release 

Release.Requested amount 
The total requested release each day to support river flows. 

Release.Spill 

Required.Additional outflow 
The required addition

Required.Compensation 
The required co

Required.Hyd
The required hydropower re

The required irrigation release 

Reservoir.Area 
The surface area of the reservoir in that corresponds to the end of 
day storage. 

Reservoir.Level 
The level of the reservoir in that corresponds to the end of day 
storage. Levels are relative to the Top Water Level (TWL) wi

end of the day. 
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nts 

where) by 
reservoir seepage. 

The storage adjustment applied to the reservoir. This will be 
Reservoir sequence Storage 

ctual 
adjustment made and will therefore be greater than the sequence 
value. 

Storage.Control & Storage.Control (%) 
The Aquator Reservoir control curve sequence in Ml or as % full. 

) 
The Reservoir emergency storage line in Ml or as % full. 

 as 

er & Storage.Hydropower (%) 
sequence in Ml or as % 

full. 

ntrol curve sequence in Ml or as % full. 

Return.Amount 
The amount of water returned to the river system. This represe
effluent return.# 

Seepage.Amount 
The amount of water lost (or returned to the system else

Storage.Adjustment 

normally be the daily value of the 
adjustment. If any negative storage adjustment cannot be met 
because the reservoir is empty, this variable will contain the a

Storage.Calculated & Storage.Calculated (%) 
Reservoir storage calculated by the model as storage in Ml or as 
% full. 

Storage.Dead water & Storage.Dead water (%) 
The Reservoir dead water storage line in Ml or as % full. 

Storage.Emergency & Storage.Emergency (%

Storage.Flood & Storage.Flood (%) 
The Reservoir flood drawdown control curve sequence in Ml or
% full. 

Storage.Hydropow
The Reservoir hydropower control curve 

Storage.Irrigation & Storage.Irrigation (%) 
The Aquator irrigation co
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bserved (%) 
or as 

supply network to demands or the amount reaching a demand. 

Supply.Available 
r that is available for supply. Could be less 

d of the day by this component. Typically 
nent’s fixed cost plus the cost per Ml 

 

, 5 & 6 
. 

Supply.From sources 
The total of all supply inflows to the Reservoir 

s ‘n’ 
n each of the 

plied by direct abstraction on each model Pass. 

The amount of water entering the component. Maybe more 
specific such as [Inflow2] which is the supply entering by the 
second inflow. 

Storage.Observed & Storage.O
The observed (measured) Reservoir storage sequence in Ml 
% full. 

Supply.Amount 
The amount of water passing from this Component through the 

Supply.Amount pass ‘n’ 
Amount supplied on each model Pass. 

The amount of wate
than that actually used. 

Supply.Cost 
The cost added at the en
this would be the compo
multiplied by the supply amount originating from or passing into
the component. If at a demand centre this will be the total cost of 
supplying that demand centre. 

Supply.Direct 
Total amount supplied by direct abstraction on each model Pass. 

Supply.Direct pass 1, 2 3, 4
Amount supplied by direct abstraction on each model Pass

Supply.From sources pas
The total of all supply inflows to the Reservoir o
model Passes. 

Supply.Indirect 
Toatl amount sup

Supply.[Inflow] 
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Supply.Maximum abstraction 

Supply.[Outflow] 
Maybe more specific 
 by the second 

The total of all Reservoir abstractions to the supply system. 

the 
ally supplied. 

r return 
The amount of clear water returned to the river system. 

Treatment.Loss 
 the treatment process. 

s water used in the treatment process. 

Sequences 

Supply.Loss 
The amount lost to supply 

The maximum abstraction allowed each day. 

The amount of water leaving the component. 
such as [Outflow2] which is the supply leaving
inflow. 

Supply.To demands 

Supply.To demands pass ‘n’ 
The total of all Reservoir abstractions to the supply system on 
each of the model Passes. 

Supply.Unsatisfied minimum 
The difference between the minimum amount required on 
input to the demand centre and that which was actu

Treatment.Clear wate

The amount of water lost in

Treatment.Process water 
The amount of proces

A Sequence is a requirement for daily data during a model run. 
Sequential data must be supplied to a Component in order for t
Component to operate correctly. For example, a Reservoir 
requires a rainfall sequence to compute water added by 
precipitation each day. 

he 

This optional sequence, defined as a profile or time series, allows 
an abstraction to take place on the river reach. The sequence 
value is multiplied by the parameter Scaling factor.Abstraction 

Abstraction 
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 is added to the fixed losses on the 

Additional outflow 
nal outflow. If neither a time series nor 
e, the value of the parameter Additional 

ailable for supply. 

d to 

he discharge inflows. 

vaporation 
The climate change factors to be applied to the evaporation 
sequence. 

fall  

Compensation flow 

n 

l curve - fill 
re 
g of 

sequence. This abstraction
reach (i.e. the parameters Reach.Fixed loss per km and 
Reach.Length multiplied together). 

Daily values of additio
profile is specified her
outflow is used. 

Amount to supply 
The amount that is av

Climate change (Catchment) 
The climate change factors to apply to the sequence selecte
model Catchment flow. 

Climate change (Discharge) 
The climate change factors to apply to t

Climate change - e

Climate change - rain
The climate change factors to be applied to the rainfall sequence. 

Daily values of compensation flow. If neither a time series nor 
profile is specified here, the value of the parameter Compensatio
is used. 

Control curve 
Aquator control curve for the Reservoir. If the storage on any day 
is above this curve, there is an excess of water available from this 
source and this water is more likely to be used to meet demand. 

Contro
This control curve is used when the reservoir has one or mo
supply type in-connectors and defines the level at which fillin
the reservoir by these in-connectors starts. If the current storage 
is below this control curve, filling takes place to try and raise the 
storage to the control curve. If the current storage is above this 
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control curve, no filling takes place. If no control curve is defined, 

ow (Abstraction) 
as a sequence. See the 

Control flow (Groundwater) 
supplied as a sequence. See the 

 one mega litre. 

Demand sequence (Demand Centre) 
Used as alternative to, and has precedence over, demands 

iplied by a demand factor. 

ce (Pump Station) 
Demands to be placed on the supply network via the pump 
station’s in-connector. These demands are capped by the daily 

arameters. 

ed 
l Boolean sequence, defined as a profile or time 
mines on a day to day basis whether demand saving 

o rise, fall or stay the same on 
that day. This sequence is useful if you wish to inhibit the 

emand saving in wet periods. 

filling only stops when the reservoir is full. 

Control fl
Control flow on any day supplied 
Resource state for Abstraction. 

Control flow (Bulk Supply) 
Control flow on any day supplied as a sequence. See the 
Resource state for Bulk Supply. 

Control flow on any day 
Resource state for Groundwater. 

Cost per Ml 
Daily cost of supplying

Demand factors 
Factors that are applied to the fixed demand (see Parameters 
General.Demand) to give a daily value of demand. 

calculated using a fixed demand mult

Demand sequen

and monthly maximum p

Demand saving start allow
This optiona
series, deter
can start if it not already turned on. This is used in conjunction 
with the state Demand saving level.Yesterday. If demand saving 
is already on and the Boolean value for a day is False, the 
demand saving level is allowed t

introduction of any d
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 input 

ischarge 
This optional sequence, defined as a profile or time series, allows 
an additional discharge to enter the top of the river reach. The 
sequence value is multiplied by the parameter Scaling 
factor.Discharge sequence. This discharge is added to the reach 
at the start of the day before any water is abstracted. 

Evaporation 
Direct evaporation from the Reservoir surface. 

Flood drawdown 
The Reservoir is drawn down to this curve, subject to maximum 
Discharge limits, for downstream flood alleviation purposes. 

Flow (Catchment) 
The Catchment flow. 

Flow (Discharge) 
The inflow discharge to the river. 

Flow constraint 
This sequence provides a daily flow constraint value as an 
alternative to fixed parameter values when parameter Flow 
constraint.Use sequence is set true. 

Forward/Reverse cost per Ml 
Daily cost of supplying one mega litre. 

Hydro drawdown 
When the Reservoir level is above this control curve, releases for 
hydro power can take place. 

Determinand n level 
The level of each determinand in the water supplied at each
connection as a profile or time series. Can also be set from the 
Limits and levels tab of the Blender Setup Form. 

Determinand n limit 
The output limit (quality) for each determinand as a profile or time 
series. Can also be set from the Limits and levels tab of the 
Blender Setup Form. 

D
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Irrigation drawdown 
When the Reservoir level is above this control curve, releases for 
irrigation can take place. 

Income per Ml 
The income generated by this Component for each megalitre of 
water passing though it as a profile. 

Level n control curve 
The Reservoir control curve below which demand saving level n is 
reported by the Reservoir. Level 1 is a less severe condition than 
Level 2; consequently, the Level 1 curve should be above the 
Level 2 curve and the Level 2 curve above the Level 3 curve etc. 

Loss 
This optional sequence, defined as a profile or time series, 
replaces the fixed value of loss obtained by multiplying the 
parameters Reach.Fixed loss per km and Reach.Length together. 
The sequence value is multiplied by the parameter Scaling 
factor.Discharge sequence. This discharge is added to the reach 
at the start of the day before any water is abstracted. 

Maximum abstraction 
Maximum Abstraction allowed on any day supplied as a 
sequence. 

Minimum demand profile 
This optional sequence is used to specify the minimum quantity of 
water which must enter the DC through this route. Set the 
parameter Minimum supply.Use profile to True to use this profile 
rather than the constant value defined by the parameter Minimum 
supply.Constant value. This sequence is located on each of the 
DC's supply in-connectors. 

Predicted release 
A profile linked to this sequence is used to predict the release that 
will be made by the regulator. 

Prescribed flow 
A prescribed flow (also known as the minimum residual flow - 
MRF) is that flow that must be in the river after any abstractions 
have taken place. If the flow in the river is below the prescribed 
flow just upstream of the Abstraction point, no Abstraction can 
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take place. This sequence provides a daily value of prescribed 
flow. 

Rainfall 
Direct rainfall input to the Reservoir. 

Observed flow 
The observed (recorded) flow at the gauging station. 

Observed storage 
The observed Reservoir storage. 

Seepage 
The reservoir seepage loss applied if the reservoir parameter 
Seepage.Method is set to “Seepage sequence”. The value taken 
from this sequence is multiplied the current reservoir area to get 
the seepage volume each day. 

Seepage (Mld) 
The reservoir seepage loss applied if the reservoir parameter 
Seepage.Method is set to “Ml/d sequence”. The value taken from 
this sequence is the seepage volume each day. 

Storage adjustment 
If a time series or profile (in Ml storage) is assigned to this 
sequence, reservoir storage is adjusted at the start of the each 
day by the sequence amount. Values in this sequence can be 
either positive (to increase storage) or negative (to decrease 
storage). If there is insufficient storage in the reservoir at the start 
of the day to meet a negative adjustment, any additional inflow to 
the reservoir during the day is used to satisfy this adjustment 
before reservoir storage is increased. Negative adjustments take 
place until the reservoir is empty (i.e. below any emergency or 
dead water storage). 
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