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D.1.4-1R&D.1.4-2R
The water dimension of urban and land planning :
review of the relevant water system components
and issues, state of the art and promising
research directions
towards a more water aware planning process

http://switchurbanwater.lboro.ac.uk/outputs/pdfs/WP1-4_DEL_Water_dimension_of_urban_and_land_planning.pdf

Annex 1. Water management system model
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Common database: dimensions

e Time

* Space

* Scenarios, strategies, stories

e Values, references, series, imprecision

e Existence: Real, virtual, inventory, model
¢ Metainformation

¢ Localisation: languages, units

¢ Archives

e Edition and validation

Outline

. CWIS frontend

Inventory and models

Using City Water

. Conclusion and outlooks
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PART 1: CWIS APPLICATION
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Gen Purpose Tools — Data sources

@' Data Sources

E“i' n

v C:\Docum....\CWIS_files

¥ {5 SWITCH Inventory

o ﬁ Belo Horizonte DB
Project Workspace |View

Belo_demo |Demo_ws |Floods
ProblemTree
Viewl

Gen Purpose Tools — Project manager

ﬁ Project Manager .

Project

m Belo_demo  06.11.2008 &5

Werkspacea

r‘g; Demo_ws  11.11.2008 &%

o Floods 11.11.2008 @
e ProblemTree 11.11.2008 &5

@ Viewl 11.11.2008

Q Invantory 06.07.2008




Viewers — System viewer :
Thematic views
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Viewers — System viewer :
Thematic views showing more details
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Viewers — Consulting information

NAVIGATION

Floods

. HISTORY

- Hazard-relted area

« Ernsion Description

- Belo Horizome Every year flocds take place, Usually it happens during the

inbubitants Fain periode

With strong rainfall and hilly tapography, the drainage net-

work and the retention bassins fll up quickly. When this in-
full, the water il the street.

[« it causes floods damages.

Existance : yes

- The last floods was the first november 2008

- There are arfoud 100 floods per year in the city
~The cost average is arroud 300700 Reals

~The average pumber of flooding events between 1928 and 2000 i 200 floods per year.
A o b h and thy

city
Catalogue :
@ Texts : (A0 texts available)
@ Website: (0 website available)
@ Documents : (5 docurments availoble)

Drainage IS
ainage @ Valwes : (40 values ovoiloble)

= Influence

—— Money flux

W SILECTION HISTORY

— Water flux

NAVIGATION

Floods (CTT IR |

4 HISTORY

- Hazard-related area
- Emsion Description :

« Belo Horizonte Every year floods take place. Usually it happens during the
Inhabitants rain periode.

With strong rainfall and hilly topography, the drainage net-
work and the retenticn bassing fll up quickly, When this in-
Frastructures are full, the water overflows on the street.

I It floods and d

Existance : yes

- The last floods was the first november 2008,
- There are arroud 100 floods per year in the city
- The cost average is amcud 300'000 Reals
- The average number of flooding events between 1928 and 2000 is 200 floods per year,
- A close has b b d between thi h and the number of flood events in the
city

Catalogue :

@ Texts: (20 texts available)

® Website : (0 website available)

® Documents : (5 documents availoble)

lues : (40 valt ilab

W SELECTED ITEM
W SELECTION HISTORY|
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NAVIGATION

Floods
~)

A& HISTORY Existance :yes

Description :

Every year floods take |
inhabitants rain pericde.

With strong rainfall anc
work and the retention
frastructures are full, th
Comsequently it causes

- The last floods was th Belo Horizonte inhabitants
- There are arroud 1001

- The cost average ks !

ordo de Cooper s o b

SELECTION wes : (40 values available)

Units Indicanon Inboemation st indsemation
Koweige Rood damage com 1018
Murnles o Bexting events 1o
Mumiber of Socding events: ey 1018
Beoding events: Fbruary
it} Purmber of Bocing svents Wach
3 Mumbes o Besoaing events: Apl
W SELECTED TEM ;
W SELECTION INSTORT Ingut Values : (20 values ovailable)
® Output Values : (10 wlues avallable)

fall during the nigtht o rflows in the city
- Hazard-related rea of Belo Horizonte and his metrolopitain area.

« Erosion
- Belo Hoslzonte In accondance with the Firemen, 38 occurmences had been. 33
inbubitints calls of flooding was reparted

The fireman help four collapses and rescus & man who was
on the roof of his car.

In the Parmpulha region, Sarandi river overfiows.

In thee Parmpulia region, Sarandi river cverflows.

Some stones had been Aooded and the traders had
placed the merchandises in the sireet.

In a house, the water reached two meters.

The cities of the hout el
tric energy in some points. According to Energy Com-
parry of Minas Gerais (Cemigl, Betim, Contagem ¢ Ri-
beiria das Neves, beyond Belo Horizonte, have five a
thousand consumers without fight.

Catalogue:

@ Texts: (3 texts available)

@ Website: (1 link available)

® Docurments : (2 documents available)
™ Values: | i

Advanced sesection

W SELECTED ITEM
W SELEC




Viewers — GIS viewer

Viewers — Chart viewer

SEITINGS Chart @

T TYPES

¥ LEGEND Monthly average rainfall (1961 - 1990)
- AXES

T EEEe
EEEEEEEN

Rainfall [mm]
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iy avivag fall for the city of Belo Harizo

SELECTION
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Advanced ssbection

W SELECTED ITEM
W SELECTION HISTORY
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Remote server

Extract /
inject data

City Water Architecture

Local computer

City Water Models

 J

O QO %

models

A

City
Database

Inventory
Database

CWIS
Client ! iiﬁ

City Water Information System (CWIS)

PART 2 : INVENTORY AND MODELS

26/01/2009
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Inventory

A collection of strategy objects: BMPs and other practices
of reference

=  Share knowledge and Best Management Practices (BMPs)

=  Hand over results/innovations issued

by SWITCH research groups
»  Gather feedbacks on inventory objects -
=  Provide solutions to feed strategy definition @

and evaluation

Inventory — Content

Structural BMPs: physical measures such as wet ponds,
vegetated roofs, river restorations...

Research developments: studies, models, databases,
software...

Policies: i.e. IWRM policies, participation methods,
trainings...

Stakeholders organizations: LAs, stakeholders platform...

Strategic activities: an integration of several strategic
elements (for instance the implementation of a structural
BMP with a scheme for financing and maintenance).

11



Inventory sheet (example)

NAVIGATION

@ @ Retention basin (wet pond)

w HISTORY Wet Ponds

s ! Post Manage-
Fnent in New Devilopment and Redevlopenent

Subcategary: Retention/Tetention

Phata Deicription: The primary functions of a wet pond are
8o detain storrrwater and facilitate polutant removal
through sestiing and biological uptake.

ofa d

pe
nes and facilit setlineg and
Eaalogical uptake

Description
Wet ponds laka stormwater ponds.

Ponds trea ing alt bry slow

i that have a permanent pool of water thioughoat the yeas tor at least thicughcaut the wet season).

larky of nutrients, al activity in the pond.

The pet

ey remerval rescharim b settling o Stiemwater runce esides in his pool snd pollutant uptake, particd-

] 35 StOrTIWaLEY best Management praclices

Applicability

hly urbantred < v h

Typical remaeal rates
Tostal Susigrended Sclicks 67%
- Total Phosphorous: 48%
Total Mtrogen: 31%
Pétrate Nitrogen: 24%
Matal: 25%
Bacteria: 65%

W SELECTED (T
W SELECTION MrSTORY

wet ponds have been widely

Wiet ports aee widely applicable SICATWALEr PAPIGEENE PAcTice. Although they have Bmited applicabaity
resttictions.

Prowt_reisitlipr= e Sompeda]

Reference: EPA Stormwater BMPs, http://www.epa.gov/npdes/stormwater/menuofbmps

Models

CW Balance
CW Drain

CW Economics
CW Risks

26/01/2009
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PART 3 : USING CWIS

 What are the City’s vision and goals?

13



Building

NAVIGATION

& HISTORY
-Hazard-related area
- Erpsion

- Beda Horizante
inhabitants

Vision

L dolor sit amet, adipiscing elit,
Danec venenatis tempus ligula. Morbi est leo, bibendum at,
congue quis, tristique at. lectus. Donec sit amet justo sit
amet arcu commedo malesuada, Nulla i metus. Vestibu-

SELECTION

€0
e

Advanced selection

W SELECTED ITEM
W SELECTION HISTORY|

hum Quisque eu metus quis pede pellentesque
eleifend. Nunc tincidunt enim eget ante. Sed in elit. Duls
elit lea, lobortis sit amet, blandit sagittis, omnare sed, nisl.
Losem ipsum dolor sit amet, consectetuer adipiscing elit.

Goals

Lorem ipsum dolor sit amet, consectetuer adiplscing elit.

Mulla at turpis. Mulla facilisi, Sed elit pede, iaculis non, ul-

lamcarper et. commodo sit amet, leo. In hac habitasse

platea dictumst. Donec eleifend blandit velit. Aenean nec

orci. Pellentesque i uhvinar facilisis turpis. Aliquam sed tellus, Quisque augue. Sed gravida lobortis saplen,

Problem view ; Ffosd syants

Indicators
+ Loem ipsum dolor sit amet, consectetuer adipiscing efit,
Donec non masss quis odio congue vehicula.
Mascenas eleifend feugiat toror.
Maecenas laoreet quam eget orcl.
Phasellus sed dui a lorem cursus tincidunt.
Morbi rhoncus lacus vitae mi.

Proin egestas vehicula malla.

Catalogue :

® Texts : (6 texts available)

@ Website : (1 website available)

® Documents : (2 documents available)

™ Values : (300 values available)

 What are the problems?

26/01/2009
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Building a strategy — Problems view

Belo Horizonte watershed TOPOGRAPHY
HI||Y topography

IMPERVIOUSNESS Disaster e aredness fw
New constructions
increase the percentage of
imperviousness T

Manage

FLOOD

Floods Increase in flood

Stol and requlation 1S occurrences with the

population growth.

OCCUPATION
CLOGGING 4 Increase in occupation

Clogging of the S around officially

draigngagi network by 0 il l unconstructible area by

. favelas.
sediments and solid |
wastes I T Floods's damages Belo Hmmn inhabitants

|| INHABITANTS
» Influence Inrra,eructure damage F'UUF inhabitan} Around 20 percent of
s Money flux Lamage ‘ .
I_ e | L = i
— \Vater flux Page 29

* What practices may help?

26/01/2009
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Building a strategy — Search data

SELECTION

Q®

|Inventory flood contrcé |

N—r

W' SELECTED ITEM
W SELECTION HISTORY

Advanced selection

Page gll

Building a strategy — Selection results

NAVIGATION

W HISTORY

SELECTION

W SELECTION MISTORY

Selection results
Resuilts found for : ALL finverory food contral)
A Inventory
¥ Dam

A Retention basin
A retention basin, is a type of best management practice (BMP) that is used

¥ Detention basin (dry pand)
¥ infiltration basin

¥ Dyke

¥ Drainage infrastructure

¥ Monitoring Station

¥ Emergency water management

¥ Integrated water management palicies

¥ Self encouraging policies

¥ Tax subsidies and investment for water
¥ Study
¥ Software

¥  Belo Horizonte

26/01/2009
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Building a strategy — Inventory view

NAVIGATION

W HISTORY

W SELECTED TEM
W SELECTION HISTORY

Retention basin (wet pond)

Wet Ponds

Minimum Measure: Post-Construction Stonmwater Manage-
ment in New Development and Redevelopment

Subcategory: Retention/Detention

Phi f 2 wet pond are
1o det il removal
thuough settling and biological uptake,

The primary functions of a wet pond are to detain stormwa-

tor and facilitate polutant removal theough setdling and
biclogical uptake

Description

‘Wet ponds (aka, stormwater ponds, wet retention ponds, wet extended detention ponds) are constructed
Ibasin that have a permanent pool of water throughout the year (o at least throughout the wet season).
Pands treat incoming stormwater runaff by allowing partiches to settle and algae to take up nutrients, The pri
mary removal mechanism is settling as stormwater runolf resides in this pool, and pallutant uptake, particu-

larty of nutrients, also occurs through bickogacal activity in the pond. wet ponds hs : ¥

sl 35 STOPMWATEr s MANAgEMEnt practices.

Applicabikity
Wet ponds are widely applicable stormwater management practices. Althaugh they have limited applicability
in highly urbanized settings and in arid climates, they have few other restrictions.

Typical removal rates :
- Total Suspended Solids 67%
~Total Phosphorous: 48%

- Total Nitrogen: 31%

- Nitrate Nitrogen; 24%

- Metals: 25%

- Bacteria 65%

Page @3

Reference: EPA Stormwater BMPs, http://www.epa.gov/npdes/stormwater/menuofbmps

 How to apply a strategy?

26/01/2009
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Building a strategic system view

-
st * Retention basin
(@ —
,,,,,,,,
Retention basin
(100°000 m* > Volume > 3001000 m’)
Refention basin
piume = 1000007 Retention basin
E {Volume > 300°000 )
g,
-
SELECT
i
C
- S—

| — ey
bt

it [

] R=)

Building a strategic system view

= Influence

- Money flux

— \Water flux

Twrw

Retention basin

26/01/2009
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Building a strategic system view

Belo

onie watershed

Surface water I

Storage an

I A\
Drainage 1S

Overfloods

bu

n
?
Retention basin '
00

Floods

M)

o5

Damage

Damage
= Influence

- Money flux

Infrastructure da

Disasler preparedness fw

4

Manage

Belo Horizonte inhabitants

el

Building a strategic system view

Rainfall E § nle watershed

=
AT

s waler

nrage and requlation 1S

Drainage IS

Overfloods

Retention basin

Cause

Fhods damages

Damage
= Influence

- Money flux

-

Maintenance enterprise

Disaster prepar

Manage
Admi

Hurt
Insurences

Belo Horizonte inhabitants

Infrastructure damage @

26/01/2009
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Building a strategic system view

= Influence

mm— Money flux

— \Water flux

Rauntal Balo Horizonte watershe i
1 ; g Belo Horizonte hed o Maintenance enterprise
D ) > m = —
i B — =
Disaster preparedness fw

 How to rapidly evaluate a strategy
using a model?

26/01/2009
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Linkin

with models — CW Balance

o System

R NAVIGATION

W HISTORY

&) LOAD | SAVE
[ - |
Save

 Inchate inputy

< Tnchude ety @

SELECTION

Advanced selection

W SELECTED ITEM
W SELECTION HISTORY|

=g

City Water Balance

Instructions :

- Lorem ipsum dolor sit amet, consectetuer adipiscing elit. -
- Donec venenatis tempus ligula.

- Marbi est leo, bibendum at, congue quis, tristique at,
lectus.

- Donec sit amet justo sit amet arcu commodo malesuada.
Nulla id metus,

- Vestibulum commodo.

- Quisque eu metus quis pede pellentesque eleifend.

- Nunc tincidunt enim eget ante.

-Sed in elit. L

- Duis elit leo, lobortis sit amet, blandit sagittis, ornare sed,
nisl.
- Lorem ipsum dolor sit amet, consectetuer adipiscing elit.

Mulla at turpis. Nulla facilisi. Sed elit pede, iaculis non, ullamcorper et, commodo sit amet, leo. In hac habitasse
platea dictumst. Donec eleifend blandit velit. Aenean nec orci. Pellentesque pulvinar facilisis turpis. Aliquam
sed tellus. Quisque augue. Sed gravida lobortis sapien

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Donec non massa quis odio congue vehicula. Maece-
nas eleifend feugiat tortor. Maecenas laoreet quam eget orci. Phasellus sed dui a lorem cursus tincidunt. Morbi
rhoncus lacus vitae mi. Proin egestas vehicula nulla

I (~] City Water Balance
@) Mook

¥
i
®

&) LOAD | SAVE

Load lngut params
Save

 Tnchuste inputy

< nchate resusts

& TS

[
i
*e® @ ®

@ ouTPUT CONFIGURATION

&) REsULTS

26/01/2009
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NAVIGATION

D)

W HISTORY

W SELECTION HISTORY|

lusters 9 C! Ej

Description :

Lorem ipsum dolor sit amet, consectetuer adipiscing elit.
Donec venenatis lempas ligula. Morbd est leo,

congue quis, tristique at, lectus. Donec sit amet justo sit
amet arcu commodo malesuada. Nulla id metus. Vestibu-
Jun o Cialeque #u met s pach

eleifend. Munc tincidunt enim eget ante. Sed in elit. Duis
elit bea, lobortis sit amet, blandit sagittis, ornare sed, nisl.
Lorem ip it amet, ipiscing eli
Nudla at turpis. Nubla facilisi. Sed elit pede, iaculis non,
ullamcorper et, commado sit amet, leo. In hac habitasse

platea dictumst. Donec eleifend blandit velit. Aenean nec | ‘ l
orcl. Pellentesque pulvinar facilisls turpls. Aliquam sed
tellus, Quisque augue. Sed gravida lobortis sapien.
Lorem ipsum dolor sit amet, i lit. Donec nan quis odio congue vehi Magce-

nas eleifend feugiat tortor, Maecenas laoreet quam eget orcl, Phasellus sed dud a lorem cursus tincidunt. Morbi
rhencus Lacus vitae mi, Proin egestas vehicula nulla

Utban center industrial - dense

Type of cluster :

Urban center habitat - dense
Urhan center habitat - loose
Urban center services - dense

k3

Periuiban area - dense
Peiuban area - medium

&) LOAD | SAvE
Load lngut params
Save

 Tnchuste inputy

< nchate resusts

(%! SUTPUT CONFIGURATION

&) RESULTS

26/01/2009
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PART 4 : CONCLUSION & OUTLOOKS

Conclusion

26/01/2009
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Outlooks

e Make SWITCH results visible with the CWIS
Inventory.
* by providing:
— A short fact sheet containing: Title, Contact
details, Development stage, Description, Critical

factors, Cost indication, Implementation steps and
References.

— A list of parameters which characterize the
solution (i.e. water demand, water quality,
detailed costs, input/output values...)

Last slide of presentation

26/01/2009
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Question for workshop

The cities are the users of City Water

In what ways will City Water be most valuable
to your city for strategic planning?

To help - Information system?
Models?
Inventory?

26/01/2009
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