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Urban Food — Water — Energy - Nexus o

Water for energy production

Land Use
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WATER & LAND USE:

Scenarios
« INPUT
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LAND USE Scenarios

 INPUT
— Real Land Use Data from Vienna 2008-2016 (2018)
 TREND residential land use

— New planned residential development areas
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Land use based water
demand for Vienna
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Introduction

Basis current land use in Vienna
(Realnutzungskartierung Wien)

«  Water demand per land use category
=» Estimation of entire water demand for Vienna

«  Simulation: change of water demand due to land use change
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cateqgories
GIS-Analyse:

Real Land USE

2016 \ 130 l/capita, day @mNT 2019, Stadt Wien
2019)

Av. daily Demand per area and year
consumption for diff dwelling categories

Inhabitants/area / WATER DEMAND IN PRIVATE

HOUSEHOLDS % FOR DIFF USE
CATEGORIES IN VIENNA

. dwelling Garden
Category m3/ha, year I/capita, day n i
_ categor D|Sh_ Irrigation
. wasching
dense mixed Wohnhaus-
. . 12083 116 .
residential area anlage Water tap in

Per capita Demand for dwelling @{u
i

Average daily water demand per capita:

v

WC showering,
3098 140  Reihen-haus bathroom bathing
. and kitchen
Iarge.-volume solitary 19605 116 Wohnhaus-
housing anlage
spgrsely populated 1902 173 Einfamilien- Laundry _}
residential area haus
mixed use, low
density, old town 1338 130 /— > Toilet
CePLE flushing
Quelle GIS-Analyse Neunteufel 2010
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Water balance of Vienna

Wasserbilanz fur Wien

I
! Evaporation
I
| 154 ]
I L
Perkolation ins Grundwasser
1
Niederschlag il " @_’
iltriertes Abwasser
" 276 Urbane [giragenabfiuss @_’
Oberflache 343 1
1 Dachabfluss Uberlaufe !
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1 @ zufluss Abwasser-
1 @ reinigungs-
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kanalisation
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GW-Entnahme ! : @ 1
Vi ngs- Toilettenabwasser @ |
netzwerk | Waschabwésser Riickfluss Schi fl .
Hochquellen- ! T ®_. chlammfluss
wasser - Konsumenten | Gewerbeabwasser @_’ |
. 1
Abwasser des Tourismus S |
! . @ behandlung |
1 Industrieabwasser & thermisct |
1 |_.'® 1
) ; Behandlung
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: : 05>+
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Total water demand Vienna @"“

%-DISTRIBUTION WATER
DEMAND IN VIENNA

Kategorie Wasserbedarf in
Mio. m3/Jahr m\Wohn- u. Mischnutzung (Schwerpunkt Wohnen)
W Industrie-, Gewerbe- und Geschéaftsnutzung
66,08 m soziale/technische Infrastruktur
3,29 m Strallenraum

m Erholungs- und Freizeiteinrichtungen

m Landwirtschaft

Industrie- und Gewerbe* 46,00 \
aturraum
Soziale Infrastruktur* 7,09
0,94
2,56
21,48
Landwirtschaft 29,56
Naturraum 48,81
Gesamt 225,81
» *Davon OV 147,44 Total Water Demand per Year 226 Mio. m3
*Davon OV: 147 Mio. m3
(Stadt Wien: 141 Mio. m3)
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Water demand Vienna

Land use category Mio.m%/a

' Residential Residential & Mixed
use
Agriculture Recreational and

and Natural EEEREEINES
area

Agriculture

Natural area

Total:
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LUC Modelling with
UD_InfraSIm  uo_rrasim

CHALLENGES

Rapid urban growth leads to considerable challenges for city administrations. Thus, solutions are
required to secure sustainable urban development considering financing limits of city authorities as well
as quality of life and environment, calling for tools and mechanisms that can help identifying priority
areas for development.

Urban development is triggered by dwelling behavior of the cities’ residents and of new migrants
approaching the city, targeting the urban region as future living and working area. Influencing this
behavior through appropriate urban policies and related measures allows driving urban growth towards
a resource efficient direction.

https://www.ait.ac.at/en/ud-infrasim
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https://www.ait.ac.at/en/ud-infrasim

Change of real use classes: residential

Ej MASGISmo:. URBANICA-Urban Infrastructure Calculator **** Vienna ****CITIES***** USERID: 1 USER_TYPE:expert

x Undock Simulation OPEN Database
Browser

Settings

Frame

*** The current SimulationOption is A the TREND *** **Year= 20 of 20 || Simulation Finished |
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| KU
Change of real use classes: arable land
&) MASGISmo:. FWE-Land USE Simulator UD_InfraSim * Vienna *++CITIES*** USERID: 1 USER_TYPE:expert - o x | m

OPEN Database
C Browser
N

& Layers Sim Output »| Overview Map Simulation Settings
Layers MapView

® Undock Simulation
Settings Frame
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WATER & LAND USE:
Scenario INPUT

 INPUT
— Geplante Neubaugebiete in Wien!

\
Korneuburg

e, BE Neube ugebiste
[ District boarder

Stamen Toner Lits/OSM

A
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Restricted Growth Areas

| 2| MASGISmo:. FWE-Land USE Simulator UD_InfraSim ™= Vienna ===+C|TIES™ USERID: 1 USER_TYPE:expert
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Settings Frame Browser
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gLayers Sim Output 4 Overview Map  Simulation Settings

Layers

MapView

Dist_Commerdal
Dist_Industry

Dist_Train
Dist_MainRoads
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FWE SIMULATOR RESULT EXPLORER

Web-Application to interactively analyse the simulation results
(HTML-file)

o FWE Simulation for Vienna: Szenarios
| Togole Fulltcreen |
Welcome FWE Show sidebar Hide sidebar
Results Explorer! Intro  TrendSzenario 1 TrendSzenario 2 TrendSzenario 3 A bavg ENAF IMARY
The FWE Results Explorer is an
iteractive web application that The FWE_Land Use Simulator
presents the results simulated with the 78
FWE_Land USE Simulator. The aim is Was developed during the IN-SOURCE project based on the UD_InfraSim platform developed at AIT hitps //www ait ac atien/ud-infra

to shed more light on various
Interdependencies In the FWE system.

Qu

FWE Land Use Simulator

o, g Sustainable Urbanisation
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IN-SOURCE OUTPUT: EXPLORE HISTORICAL LAND USE CHANGES

FWE Simulation for Vienna: Szenarios

Toggle Fullscreen =
Show sidebar | Hide sidebar I 1

Infro TrendSzenario 1 TrendSzenario 2 TrendSzenario 3 Neubaugebiete Szenario 1 Neubaugebiete Szenario 2 SCENARIO SUMMARY

IN-SOURCE SZENARIO REPORT

AIT-Ernst Gebetsroither-Geringer
September 2021

Szenario: TrendSz1
LAND USE CHANGES: PAST LAND USE CHANGES: SIMULATED FUTURE LAND USE CHANGES: AREAS AREA and POP CHANGES Water Demand

New HH Energy Demand vs. PV Energy potential

+| CHANGES URBAN | | 4 | CHANGES AGRIC.
‘ AREA - AREA

— 3 = -1.0
- [_2 = 05
\ - 0.0
\ ) B p— 05

ot} -1 "o - "L 10

[ L L5 7
| ! =

" Wiererwak! W .
o~ \ A~
[ A o, 4
oL~ . \ ) Dorsamsen
| Map tiles by Stamen Design, CC BY 3.0 — Map data © OpenStrestMap contributors e - files by Stamen Design, CC 8Y 3.0 — Map data © OpenStraatMap contributors
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IN-SOURCE OUTPUT: EXPLORE SIMULATED LAND USE CHANGES -MAPS

FWE Simulation for Vienna: Szenarios

Toggle Fullscreen .
Show sidebar Hide sidebar x
Intro T io 1 2 Tr ¥ iete Szenario 1 Neubaugebiete Szenario 2 SCENARIO SUMMARY

IN-SOURCE SZENARIO REPORT

AIT-Ernst Gebetsroither-Geringer
September 2021

Szenario: TrendSz1

LAND USE CHANGES: PAST =~ LAND USE CHANGES: SIMULATED FUTURE = LAND USE CHANGES: AREAS ~ AREA and POP CHANGES ~ Water Demand

New HH Energy Demand vs. PV Energy potential

‘2t | Map tiles by Stamen Design. CC BY 3.0 —Map data © CpenStraethiap contributors Leaflet | Map tes by Stamen Design, CC BY 3.0 — Map data © OpenStreathlap contributors

) NEW HouseHolds ) X 2 Y __ Restricted Layer
10 i b -1
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IN-SOURCE OUTPUT: EXPLORE SIMULATED LAND USE CHANGES -CHARTS

FWE Simulation for Vienna: Szenarios

Toggle Fullscreen i
Show sidebar Hide sidebar
Intro TrendSzenario 1 TrendSzenario 2 TrendSzenario 3 Neubaugebiete Szenario 1 Neubaugebiete Szenario 2

LAND USE CHANGES: AREAS waterfall diagram

LUC differences (Future-Current)

Gewaesser inkl. Bachbett B LUC differences
Wiese

Wald

Gaermerei, Obstplantagen -

Weingarten

hcker —

Friedhof

Sport und Bad (Qutdoor), Camping -

Park, Gruenanlage

Transport und Logistik inkl. Lager
Bahnhoefe und Bahnanlagen

Parkplaetze u. Parkhasuser

Straszenraum unbegruent

Straszenraum begruent
Transformationsflaeche, Baustelle, Materialgew.
Wasserversorgung

Energieversorgung u. Rundfunkanlagen
Klaeranlage, Deponie

Militaerische Anlagen

Sport und Bad (Indoor)

Bildung

Gesundheit und Einsatzorg

Kultur, Freizeit, Messe

Industrie, prod. Gewerbe, Grosshandel inkl. Lager
Mischnutzung wenig dicht / alter Ortskern
Geschaefts-, Kern- u. Mischgebiete
solitaere Handelsstrukruren

Buero- und Verwaltungsviertel
grossvolumiger, solitaerer Waohn({misch)bau

dichtes Wohn(misch)gebiet

Wohn{misch)gebiet mittlerer Dichte -
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IN-SOURCE OUTPUT: COMPARE SIMULATIONS

‘ FWE Simulation for Vienna: Szenarios

Welcome FWE
Results Explorer!

The FWE Results Explorer is an
interactive web application that
presents the results simulated with the
FWE_Land USE Simulator. The aim is
to shed more light on various
interdependencies in the FWE system.

Toggle Fullscreen

Show sidebar Hide sidebar

Intro TrendSzenario 1 TrendSzenario 2 TrendSzenario 3 Neubaugebiete Szenario 1 Neubaugebiete Szenario 2 SCENARIO SUMMARY

CAUSAL RELATION

T
Food-Water-Energy: CLD @y

Wter CORSUTPION g L MATE CHANGE l @ Ut food System
© per capita

®  Ubanwater systom

’
Water consumpbion of

@ Urban Energy System
® popuiaton P
Incustry and Comercial Wates «uwu Negative relation
/ Saein— ~ - ione! ——— Postive relation
7 0 e R
/ R populston donelty 5.
/ \\ E \\\‘\
/ o \\ > R
I ‘/ \ N \\
/ Energy consumption Lang consumption LY :) N
[ population Local PV Energy producti
| Wkes b5¢ i @ Bulding Integrated
i imported
! food processng
1 4 g e
H @URBAN == Water for Gresn
| " AGRICUL TURE wban
i
\ /"/ Buicsng roofs availabie
A Ot artios \ for
\ Transpont for nfrasuctue
\ UA
A ’
\ Local Biotuel ~
\ . @ Production ®
N\ Transport for -
Green uban infrastnucture for
\\ o \ - chmate adaptation (NBS) .awe"
\, \ \
\~ @ Renewable Enmrgy eficiency ;’mw consumpson of \\ \
\\ Energy used ot UA slewsler irestment \, St "ﬁnmg""___ P
., N " o
e O - o SRR ——
S — T X
\
@
Anport of energy
The causal relations within the FWE Nexus have been auantified
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IN-SOURCE OUTPUT: COMPARE SIMULATIONS

FWE Simulation for Vienna: Szenarios

Toggle Fullscreen

Show sidebar Hide sidebar
Welcome FWE
Results Explorer! Intro TrendSzenario 1 TrendSzenario 2 TrendSzenario 3 Neubaugebiete Szenario 1 Neubaugebiete Szenario 2 SCENARIO SUMMARY
The FWE Results Explorer is an
interactive web application that HH development
presents the results simulated with the . )

Noub auSz1
FWE_Land USE Simulator. The aim is
to shed more light on various g
interdependencies in the FWE system.
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Comparison of aggregated LUC
Barchart of aggregated LUC in [ha]
&, == M|
W D TrencSzl minus LU Current
| | inus LU _Current
21 || minus LU_Current
B MNeubauSz! minus LU Current
W O TrendSz2 minus LU_Current
2M
E|
2
Cropland Forszt Mezdows Ssmemantgrasn Semtlementzeslen Unproductive ares Vimsysroz
HAMPP LU class
Table of aggregated LUC in [ha]
Show [ 10 s | eniries Saarch:
LU class agp LU Current Trend3Sz1 - LU Current TrendSz2 - LU Current TrendSz3 - LU Current NeubausSz1 - LU Current Neubau5z2 - LU Current
1 Setflement sealed 202953019 993071 2515102 4375502 5272356 4522656
2 Setflement green 31487475 -136550 -451427 -7613358 -3547858 -293349
3 Cropland 49931530 -510962 -1424355 -23234783 -43535560 -3832885
4 Vineyards 7059049 0 0 4] 0 0
3 Forest 51654938 0 o 4] 0 o



AUSTRIAN INSTITUTE
OF TECHNOLOGY
IN-SOURCE OUTPUT: COMPARE SIMULATIONS KPI
- L]
Some Keyindicators
B Trendszl
2000 M Trendsz2
e B Trerdsz
B Neubsusz]
- B MeubsuSzz
i S In Al
5 1000
2
—1000
—-2000
Agricultural Land Demand [ha] Ermergy Demand [10 *GWhiyr] Grassland Demand [ha] B Potentisl [GWheyr] Water Demand D [1000 m3Ar]
Parameter
Show entries Search:
Parameter Trend 521 TrendSz2 TrendSz3 Neubau Sz1 Neubau5z2
1 Energy Demand [10 *GVWhiyr] 7823 7522 7839 945 4 852 4
2 PV Potential [G\Whiyr] 157 156 157 226 190
3 Water Demand Diff [1000 m3/fyr] -1794 -ATTT 239 3465 2668
4 Agriculiural Land Demand [ha] -51 -142 -253 -436 -383
5 Grassland Demand [ha] -37 -2 -112 -78 -69
Showing 1 to 5 of 5 enfries Previous m Mext
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## [1] "The future water demand is: 223617061 [m3/yr]"

## [1] "The differenz in water demand is: -1793593[m3/yr]"

Water Demand changes within “Zahlgebiete™ in Vienna
[ \ [

+ Water Demand DIFF +
= B 6
L 20,000
- 40,000
/ - 60,000

- 80,000
.-100,000

i Perchts
Leaflet | Map tiles by Stamen Design, CC BY 3.0 — Map data © OpenStreetMap
| contributors

contributors

NeubauSz1

## [1] "The future water demand is: 228876127 [m3/yr]"
## [1] "The differenz in water demand is: 3465473[m3/yr]"

Water Demand changes within “Zahlgebiete” in Vienna

Stockerau

+ — Water Demand DIFF | 4 __Stockerau /
= ‘m . 500,000 I

S Werdern G ' Werdern

| ki
Mading \

Leafiel | Map tiles by Stafich DeSii & BV 5.0 — Map data © OpenStreethap
confributors

Leaiel [ Map tiles by Staieh DASHH EE 89 5.0 — Map data € OpenStreetMap
confributors

Génser

| coniributors

AUSTRIAN INSTITUTE
OF TECHNOLOGY
TRENDSZz3
## [1] "The future water demand is: 225699991 [m3/yr]”
## [1] "The differenz in water demand is: 289337[m3/yr]"
Water Demand changes within “Zahlgebiete” in Vienna
\ o \
+ _—Stockerau Water Demand DIFF + L i
5 5 m--100,000 H_
(T orneuburg > L 50,000 el | 7 G
y B 0
Klosterneubury - 50,000
=,100,000

; f\‘.r ‘ e
f : i ) EA

Madiing |

Leaflet | Map tiles by Stanien O %Y5.0 — Map data © OpenStreethiap

contributors

Leafiet | Map files by Staien Desigh & 8Y 5.0 — Map data © OpenStreetiap
contributors

NeubauSz2

## [1] "The future water demand is: 228878760 [m3/yr]"

## [1] "The differenz in water demand is: 2668186[m3/yr]”

Water Demand changes within “Zahlgebiete” in Vienna

\ -~
Stockerau Water Demand DIFF

+ —
{—| _\"(_m{“'!!\—f B 00,000

R ! . 500,000

--500,000
or{ BSLV400,000
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f

Leafiet | Map tiles by Staried DS CE BY 5.0 — Map data © OpenStrestMap
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Thank you for your
attention!!!

Ernst.Gebetsroither@ait.ac.at
Barbara.Schmetschka@boku.ac.at
Christina.Plank@boku.ac.at
Lisa.Kaufmann@boku.ac.at
Romana.Stollnberger@ait.ac.at
Martin.Jung@ait.ac.at
Anna.Kozlowska@ait.ac.at
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