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Sustainable City ...
Sustainable Resource Network

Water Resources, Energy, Food,
Transport, Trade, ...



Resource Management Models

e Consider resource system as a network
(nodes - links)

* Represent physics, investigate policy
iImplications

e Use simulation, optimisation
e Support decisions, collaborative planning



In Practice ...
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Modeling Software Packages

Interface | Database
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Model(s)




Model Platform

Interface | Database
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Model Platform

Interface | Database
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HydroPlatform

Open-source software platform for water
resource management models

Works with network (node-link) models in
any field (transport, energy, trade, ...)

Manages and displays model inputs and
outputs

Loosely (export functions) or tightly (add-
Ins) coupled with models




Allows for Individual
or Group Projects

& Select Database

DE-!B E k}mte'd D”: ................................. E
" A server

Database on local computer

File: IC:\Dncuments and Settings\Jul\hydroplatform.db

Browse...

Database on a server

Dbtype: |sglite

Host:

Dbnarme:

LIsername:

Password:

oK

Cancel




GIS or Image Background

Il HydroPlatform - p0 - unnamed map
Projects Metworks Objects Map Thuban Help Extensions
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|Select fayer 'orthospot32_246' and pick a projection using Layer/Projection... 5




Build a Network

I HydroPlatform - p0 - unnamed map - |I:I|£|

Projects Metworks Objects Map Thuban Help Extensions
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Lighten Background

M HydroPlatform - p0 - unnamed map

Projects Networks

Dbjects Map Thuban

Help Extensions
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Select layer ‘orthospot32_246" and pick a projection using Layer/Projection...




Build Object Types (Classes)

=10] x|

Il Object type editor
| ET— | T —- )|
B i rew node bipe|




Building a ‘Reservoir’ Object Type

Il Object type editor

@. Choose 3 node type j ‘ /4- Choose a link type j | E]l @l

General |F|elds| Data groups |
Type name : |F‘.eser'.rcrir

Symbol : ¥
H Symbol editor H =B
Shape EI
Border color -
Fill color
Description : )
Size 20|

oK | Cancel |




Adding Data Fields

Il Object type editor

@ sk

=1o] x|
j|/4chuosealinktype j| &l@l
General Fields |D\aiagroup5|

B E B

MName Field type Group |
Max Storage Parameter Default
StorStage Table Default
Max Release Parameter Default
Benefits Seasonal Parameter Default
BC Time-Series Default
IC Time-Series RLSDEﬁm't

Fields:

Parameters | Time horizon

Mame: IC

Unit: | hma

Type: |ﬂt}at
Shared: [~




Network with 2 Object Types
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Water Resource Network

Il HydroPlatform - p2 - unnamed map - O] x|
Projects Metworks Objects Map Thuban Help Extensions
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Here there is only 1
version of the
network. You can
save several
versions with
different parameters
or network
configurations.

|Se|ect fayer ‘orthospot32_246' and pick a projection using Layer/Projection... v

Network object types created here include: reservoir, aquifer, junction, urban demand,
agricultural demand, hydropower plant, waste-water treatment plant, desalination plant



Adding Data to an Object

Bl HydroPlatform - p2 - unnamed map - O] x|

Projects Metworks Objects Map Thuban Help Extensions
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Delete !
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Select layer 'orthospot32_246" and pick 3 projection using Layer/Projection... i




Enter & Edit Data

(=1
General Default |
-k Parameters | Time serie editor |
Max Storage o T value]
------ Max Release
2000-09-01 7.0
I':'IE}‘ Seasonal parameters 2000-10-01 1.0
- Benefits 2000-11-01 5.0 40
£+ Time series 2000-12-01 5.0
[ 1BE 2001-01-01  32.0 — I8
-[@ I 2001-02-01 7.0 s
=5 Tables 2001-03-01 40.0
--[E StorStage 2001-04-01 37.0
2001-05-01 20.0 o
2001-06-01 21.0
2001-07-01 19.0
2001-08-01 15.0 —
2001-09-01 7.0
2001-10-01 3.0
2001-11-01 18.0
2001-12-01 26.0 =
2002-01-01 23.0
2002-02-01 10.0
2002-03-01 27.0 15 4
2002-04-01 19.0
2002-05-01 20.0
2002-06-01 22.0 o4
2002-07-01 20.0
2002-08-01 15.0
2002-09-01 2.0 -
2002-10-01 1.0
} } . . } } } }
1 0r2000 152001 42001 Tra001 1002001 152002 41002 Tra00z2 02002

Paste

Save




Enter & Edit Data

Node editor - O] x|
General DEfEIUftl

B ﬁmmeters | Table editor |

«-[Z Max Storage

[ Max Release ??ge' | ?E{;’T]ge e | ‘:‘Beg'[s"' | Xeol |stage - [ m] [~
EE} asona'ﬁizmmem“ 5.0 500.0 50.0 Ycol: |Storage - [ hm3] =l
- i Benel 10.0 1000.0 100.0 IStage -[ml
=+ Time series 20.0 2000.0 200.0

i BC 50.0 5000.0 500.0

- Ic
=57 Tables

o StorStage

s000 -+
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} } }
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Paste

Save




Export Data to External Model

Il HydroPlatform - p2 - unnamed map
Projects | Metworks Objects Map Thuban Help Extensions

Al2 o || Al QSR A WIS

Save as [g ?—_—_

Rename

Delete /
* _lolx
Export network

R }7 Exporters : |E:-cce| exporter j

Exports a network to an Excel |
file

Description :

El
Network : j

Output file : LAES— STETET T PR e e T :

Export | Cancel |




Exported Connectivity Matrix

E3 Microsoft Excel - Network input data vIH4 - with diff link types.xls (=l
@Ij Fle Edit View Insert Format Tools Data  Window Help Adobe PDF

NBHAERIT 4R -FE & 90| = -5 5|6 E e 100% \. A B %

=

/pe a question for hell - = & X

a-A-Biasmaf

1]

A | B | ¢c | bl E | F |l e | v | 1 [ v ] kK] L [ m ][ n | ol p [ a] R T
J1 J2 J3 SR1 SR2Z SR3 |SR4 GW1 GW2 Agl Ag2 Urb1 Ub2 Hpl  WWTP1 Desall —
J1 1
J2 1 1
J3
SR1 1 1
SR2 1
SR3 1
SR4 1 1 1
GW1 1
GW2 1 1
Agi 1 1
Ag2 1 1
Urb1 1 1
Urb2 1 1
Hp1 1
WWTP1 1 1
Desal’ 1

o |||~ o | | = e | ro [ =

—t
—t

-
]

—t
(%]

—*
=

—
n

—
(s3]

—
-

—
oo

=
e

=

[
—

N

2
s}

[
=

[
Lok

&
I

[
=~

28 -
M 4 » by Readile & Schemayf 'y Connect Ntodes f Links f0 75k aw ag S M Hp £ w TP Desal # Link 4 LinkPump " Link_par ¢ Link_ts ¢ LinkPump_par /" LinkPump_ts /.1 ts SH_|<|jJJ

Ready MUM i




Connecting Models
to HydroPlatform

o EXxport functions (to spreadsheets, text
files): for loose coupling with external
models, modelling systems

e Add-ins: Tight coupling of model with
HydroPlatform constitutes a Decision
Support System (DSS)

BTG funding: build an IRAS Add-In for
HydroPlatform



Interactive River-Aquifer Simulation
IRAS) DSS, Cornell University
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OpenlRAS DSS =

HydroPlatform +
IRAS add-In

Il HydroPlatform - p2 - unnamed map

Projects Networks Objects Map Thuban Help | Extensions

2l al+ xal Al 0o EEr

Yii A

fa Edit properties = |O] x|
Parameters | Configuration

Netvuurk:l"

Future years inflows;
(" Start from beginning

Run |

The IRAS add-in builds the model input file
based on the contents of a HydroPlatform
network. The model can be run from the
HydroPlatform interface.

*#*¥[{=yRule = HodelD, which i= used to KEYRULE=z of all

**¥l{eyHydropower = Outlink ID; KevPump = Outlink ID
|

LIHES

1 1 2 10 1] 0000000 Resl-Jct=
1311 2 1 1] 0000000 Rest-Jct=
2 2 4 10 1] 0000000 Jgot_Res3=
302 7 1001000000100 Jdot_Dend=
4 7 4 100100 0 00 00 00 Demd_Resi=x
708 4 1 1] 0000000 GagB-REesix
g 4 1010 1] 0000000 Resi-jocti=x
10 105 0 1] 0000000 jot2—ConB*
9 5 9 10 1] 0000010 Cons=B-Demand*
11 6 100 1] poooo0on1l Agquif—-jot?
12 6 7 10 1] Doooo001l Aguif-Dend
5 9 3 1001000000000 Dem—lak

EHD OF LINKS
(131 ID, (2)FromHode, (3)ToHode., (4)Length., (5)HazFlow(i

————For Linksz——— (Heed to include in output file)
Evaporation: 1 1 2§ 2 1
Evaporation: 1 1 2 9 2 0

FolicyiGrp ID, Policy ID, Comp Type, Comp ID, Evaporatic

wars: GrouplDRead.PolicyIDEead. Comp_tvpe., IDLinkFead.L:

*EE Compute_method 0: need rating table-flow vs. lLc
Compute_method 1: need rating table—flow wv=. w:
Compute_method = 2: nesed cros=s =section data (ca.l
O LINE IS ENAELED

————7For Hodes———(5)

I lake

Evaporation: 1 1 1 3 2
Evaporation: 1 2 1 3 4
Evaporation: 2 1 1 3 6

FolicyiGrp ID, Policy ID, Comp_tyvpe, Comp_ ID, Hode Evapc
IThi= means that the lake in the first wear has 2 diffe
Year two has one sea=zon, with an evap rate of 6 nm-daw
36363636 36 36 363696 3 5 £ 1 1196 969696 96 3636 36 6 3 I

EATING {14)!Here areaz are in hectares

Hode=
|For Lake
Rating: 1 1 1 3 24 0 0 400 3% 000 O
Rating: 1 1 1 3 28 0 0 800 &3 0 0 0 10
Rating: 1 1 1 3 30 0 0 1400 85 0 0 0 15
Rating: 1 1 1 3 31 0 0 2100 100 0 0 0 70
|For Feservoir 1 (Hode 1)
Rating: 1 1 1 100000 oooao 1]
Fating: 1 1 11100040 0 00660 0
Fating: 1 1 11100040 0 0080 0
Rating: 1 1 1120001000 00 1000
Rating: 1 1 11 30001750 00 1500
D4 e~ 1 1 1 1 A n o oo 2°9C N n n 1iCno N



OpenlRAS DSS:
Thames Water Resource Network

Il HydroPlatform - Thames Basin - unnamed map = |EI|1|
Projects Metworks Objects Map Thuban Help Extensions
Al
a2+ HE| [A Q@R 4] 80N S| ®|w|
Weir
_Feildes_Weir
K_ESw _Bulk_Supply
E_Three_Valleys_BS_F{aw Ly
wer_Thame

undun_Demand

E_Three_Flivers_Demand _London_Aggregated_GW

B_Three_VaIIeys_BS_Treated

’_WBGW_Schcme Jac oo+
JoE

jct_Thames_Numinal_Demand junctiun_Fletum

_Teddington_Residual_Flow

|Se|ect layer 'Thames' and pick a projection using Layer/Projection...




Next Steps

 HydroPlatform

— Complete PHASE 1. data input, organisation,
and export

— Offer PHASE 1 beta version download

— Obtain funding for PHASE 2: import and
display model results

— Make website into a repository for
HydroPlatform-compatible models
« EPSRC proposal: stochastic simulation /
optimisation Thames water supply
infrastructure



www.hydroplatform.org
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HydroPlatform

a generic open-source interface for water management models

B - |G-

Google

A"A A

2, search...

MAIN MENU HydroPlatform is an open-source software platform for water resource management models.
e The fool is general and works with network (node-link) models in any field (transport, energy,
* Home

» Downloads

R — The program manages and displays model inputs and outputs. It can be loosely (export

s FAQsS

functions) or tightly (add-ins) coupled with models. This allows running models independently

-. NEWSAE{ZHIVE - or from within the model platform.

Project objectives:

* \lake models easier to build, use and share
* Help modelers focus on model development, not data management and visualization
= Facilitate collaboration in model building and use

Software goals:

= Efficiently create, manage, verify and visualize model data

= |ntuitive graphical user-interface run by object-oriented code

® NMaintain generality and independence from specific models and software

= |Jse open-source components for maintainability, transparency and to lower costs

» READ MORE...

NEWSFLASH

A HydroPlaiform version 0.1 beta will be available for download in early Summer 2008

LATEST NEWS

HydroPlatform falk at
L ]
EuroScipy 09
HydroPlattform - release
L ]
01
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