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However all the available models
and data on many case studies
are useless Iif the link between the
science and the urban planning
community iIs missing!
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Section for Urban Climatology

The activity of the urban climatology in Stuttgart has a long tradition. In the
year 1938 the municipal council decided to employ a meteorologist, to
Investigate the special urban climate of Stuttgart and the connection to town

planning.
Since that time urban climate is a very important factor for town planning in
Stuttgart.

The global climate change increases the importance of Urban Climatology.

Klimaatlas
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Federal building code The legislation is not
very concretel

Baugesetzbuch — BauGB

to take into account in planning processes:

/. the requirements of environmental protection pursuant to
section 1la and through the use of renewable energy
sources, nature protection and the preservation of the
countryside, in particular of the ecological balance in nature,
and of water, the air, the ground including its mineral
deposits, and the climate,

#f Dr. Ulrich Reuter Office of Environmental Protection, Section of Urban Climatology
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Incorporating climatology (and other
sustainability aspects) in urban planning
needs

* legislation

 Institutionalisation Iin the cities

(ol Dr. Ulrich Reuter Office of Environmental Protection, Section of Urban Climatology
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measuring points g
(since 1965/1977) s

e mobile measurements

 captive balloon soundings

* Infrared thermography
(1972/1976/1988/2005)

m-ornihg g
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Data basis/ Tools (2)

« tracer gas investigations fs

* numerical modelling of wind fields

* numerical modelling of air pollution

* numerical simulations of thermal
comfort

Dr. Ulrich Reuter Office of Environmental Protection, Section of Urban Climatology
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VDI Guidelines

(€S 07.060, 13.040.01 VDI-RICHTLINIEN December 2008
VEREIN Umweltmeteorologie VDI 3785
DEUTSCHER Methodik und Ergebnisdarstellung von
INGENIEURE Untersuchungen zum planungsrelevanten
Stadtklima Blatt 1/ Part 1
Environmental meteorology
Methods and presentation of investigations s -
relevant for planning urban climate ok G
F

ICS 13.040.01 VDI-RICHTLINIEN November 2008

VEREIN Umweltmeteorologie I VDI 3787
DEUTSCHER [|Methoden zur human-biometeorologischen Bewertung von

Klima und Lufthygiene fur die Stadt- und Regionalplanung
INGENIEURE Teil I: Klima Blatt 2 / Part 2

Environmental meteorology
Methods for the human biometeorological evaluation of
climate and air quality for urban and regional planning at

regional _Ievel A —
Part |: Climate Issue GoermanvEnglish
S ———— *

Dr. Ulrich Reuter Office of Environmental Protection, Section of Urban Climatology
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However all the available models
and data on many case studies
are useless Iif the link between the
science and the urban planning
community iIs missing!
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* Do urban planners learn enough on urban
climatology and other environmental sciences In
their university education?

* Do the environmental scientists learn enough on
planning in their university education?

{48 Dr. Ulrich Reuter Office of Environmental Protection, Section of Urban Climatology
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on the basis of a GIS
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Klimaatlas Region Stuttgart
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Klimaatlas Region Stuttgart
Analysekarte

Klima-Analyse

Legende
Klimatope

Bahnanlagen-Kimatop:
extremer Termperaturiagesgang, trocken, windoffen, Luftieitoahn.

Bl ndustie-Kimatop:

intensiver 2T starke 5
L hohe L 3 7 ).
B GeverbeKimatop:
starke 3 aller Kli des
5 teiiweise hohe L

Stadtkern-Klimatop:
intensiver Warmeinselefiekt. geringe Feuchte, starke Windfeldstérung,
L L

=
I stadt-Kematop:
=

starke aler Ki iber dem Freiland,
g einer W3 L

Stadtrand-Klimatop:
i i Feuchts und Wind;

von
Storung lokaler Windsysteme.
Gartenstad:-Klimatop:
geringer Einfluss auf Temperatur, Feuchte und Wind.

Grinaniagen-Kimatop:
agter T er T und Feuchte,
in der

Il Viaid-Kimatop:
stark ged und Feuchte,

von
Frisch-/Kaltiufipreduktion, Filterfunktion.

Freiland-Klimatop:
0 rk und

sta 3 von
Feuchte, windeffen,starke Frisch-/Kaltiuftproduktion.
Il GewisserKimatop:
thermisch ausgieichend, hohe Feuchtigkett, windoffen.
Kaltluftbereiche

7/ Kaltutprodutionsgebiste:
nachiliche Kal-/Frischluftorodukton auf Freiflachen.

QN Kattuftsammelgebiete:
> Kaltiuftsammlung in relativen Tieflagen, Kaltiufttransportoahnen.

@D Kaltuftstau durch Stromungshindernis.
Bodeninversionsgefahrdete Gebiete.

Luftaustausch

wmp Berg-Tawindsystem: intensiver Katluftstrom.
- £ K

-_p L i Taler,

-— Luitei belastet: Emit in Talemn.

% Windrose: Windrichtungshaufigkeiten.

Belastung durch Emissionen

Stralle mit extremer extreme Luft-IL3:

Stralle mit sehr hoher sehr hohe Luft-ILa

Strale mit hoher hohe Luft-/La

a Gewerbe und Industrie: relativ hohe Schadstoffemissionen.

#  Wohnen: relativ hohe Hausbrandemissionen.

Fachiicne Seametng
TNageL 50ro Lonmeyer, Karsrunz; J Saumler, g At fUr Umast, 2007,

Datengrundiage:

Thermabeniegung: Firma Spacetec. 23,130, AgUSt 2005

K imodelierung: BOro Lohmeyer, Karisruhe, 2007.

Lusttiiapian ATKISDOP @ L D 3e) AZ: 23519-1/18, 20022003

Kimaziementekarien; DVID, 010 Lonmeysr, Kanruhe, 2007

Verkenrsdaten. Witschaflsverkenrsmodell FTV., Karsrune, Im Aufirag des Verband Region Siatigars, 2007
Natursenuz 2004

Umwelt, ges

AZ: 2851.8-1/12, 2005.

Verband Region
Stuttgart




Klimaatlas Region Stuttgart
Analysekarte

Planungshinweise TK7021
Legende

Freiflachen

Kllmaaknvo Fremacmn In direktem Bezug zum Sledlungsraum.
Eingriffen.

mit weniger
Keine direkte
Geringere ichkei u Eingriffen.

Freifiachen mit geringer Klimaaktivitat:

Geringer Einfluss auf oder innerhalb eines
ausgedehnten Kllmapomnz-als

Relativ Eingriffen.

Siedlungsflachen

Bebaute Gebiete mit geringer Kimarelevanter Funktion:
Keine

und

[ Bebaute Gebiete mit kimarelevanter Funkiion:
Geringe klimatis

zB. i Schiiefen von Baullcken.

[l Bebaute Gebiete mit bedeutender kliimarelevanter Funktion:

gegeniiber Nutzungsintensivierung.

Il Eebaute Gebiete mit Klimatisch-lufthyglenischen Nachteilen:
Verdichtete Siedlungsrdume bzw. storende Bauwerke.
Unter

Belastung durch Emissionen

Strate mit extremer extreme Luft-/L

Strafte mit sehr hoher sehr hohe Luft-/L

Strafte mit hoher hohe Luft-/L

Bel Planungen im Einwirkungsbersich dieser Straiien sind ggf. Immissionsprognosen erforderiich.

Fachiiche Bearbeitung
T Nagel, Biro Lohmeyer, Karsruhe; J. Baumier, Abtedung Stadtkiimatologie, Amt fir Umwelt, Stadt Stutigart, 2008
Datengrundiage:
Khmaanalysekanm Buro Lohmeyer, Karisruhe, 2007
Thermalbefiiegung. Firma Spacetec, 29./30. August 200!
Kaltufmodelerung, Windiormodelierung: Buro Lahmeyer, Karisruhe, 2007
Luftbiidplan; ATKIS-DOP @ L 28519119, 20022003
Kiimasiementekarten; WD, Baro Lohmeyer, Karisruhe, 2007
Verkehrsdaten; Wirtschatisverkenrsmodell, PV, Karlsruhe, im Autrag des Verband Region Stuttgart, 2007

L far Umwedt, 0 Naturschuz B: 2004

Kartengrundiage

ATKIS-DTK25 @ Landesvesmessungsamt Baden-Wurttemberg (www v-bw.de) Az: 2851.9-1/19, 2005
GIS-Bearbeitung u. Kartographie:

H. Esswein, 2008

TK-

Verband Region
Stuttgart
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- Urban climate information system -

URBAN CLIMATE 21
photes STUTTGART

Trajektorien fur Kattiuft
trajectories for cold air flow

I 1Y B e S [

e

I’ " J > 2
= »

Synthetische Windrosen
synthetic wind roses

Informations for nocturnal
cold air systems {velocity &
and volume)

Windfelder
wind fields

STADTKLIMA 21 - STUTTGART Version 5, September 2008
URBAN CLIMATE 21 - STUTTGART Vers. 5, September 2008

- | Ry Amt fiir Umweltschutz
STUTIGART Abt. Stadtklimatologie

Dr. Ulrich Reuter Office of Environmental Protection, Section of Urban Climatology



et & I

Hints for planning

Climate Booklet for
Urban Development

References for Zoning and Planning

i i

Pi -
AS¥ R
Baden-VWirttemberg
Innenministerum

Internet:
http://www.staedtebauliche-klimafibel.de ' ﬁ

Dr. Ulrich Reuter

Office of Environmental Protection, Section of Urban Climatology
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Urban climate and planning - examples - Ventilation

T

KALTLUFT
ENTSTEHUNG

DURCH -
LUFTETE

STADPT

Dr. Ulrich Reuter Office of Environmental Protection, Section of Urban Climatology
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Ventilation zones ,.STEP"

Dr. Ulrich Reuter Office of Environmental Protection, Section of Urban Climatology
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Ventilation zones ,STEP”
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Benefits of the green areas

parks, forest,vineyards, playgrounds,
allotments, cemeteries, private gardens

 Water storage

e groundwater renewal
 reduction of drainage canals
 reduction of urban heat island
* thermal comfort

« cold air production

« filter for air pollutants

« place for recreation in the city

Dr. Ulrich Reuter Office of Environmental Protection, Section of Urban Climatology
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Green roofs In the downtown of Stuttgart (unlver3|ty)

<s)8 Dr. Ulrich Reuter Office of Environmental Protection, Section of Urban Climatology
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Wilhelmsplatz
(S-Bad Can nstatt)

arlsplat

S ————
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Model
Milanese
place
(Mailander
Platz)

Dr. Ulrich Reuter Office of Environmental Protection, Section of Urban Climatology
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First draft

Schwieberdinger / Komtaler Stralte NBS Nr. 513
Stadtbezirk: Stammheaim Stralte; Schrwiebardinger Sir.,
Grundstiick: 21.156 o7 Flédchennutzungs-Typ: Gewarbe
Eigentlimer: Verflgbarkelt: mittelfristiq
Klimatyp: 7 Kaltluft -Typ:

klimatisch-lufihygienische Nachteile, Bodemnversionsgefahrdetes Gebiel,

stark verdichteier Siedlungsraum Kaltluftstau

Emissiensbelastung:
Peh

Planungshinwels:

Planungshinweiskarte:

Klimatisch-lufthygienisch stark belastet,
Unter stadtklimatischen Gesichtspunkten
sanierungsbedurftig,

Magativ; Bestand

E\mdmm Betaunrg

Wil sl alisht
Garinge Lufeuchiighet
Wintsldsssnagen

€ umtiuftairome werden befindart

Planungsempfehlung:

Pasiniv: Masuplanung
= T TErhthig des Vegelations antels
P |'~"er|irqnmgd='~":nifg¢lmsglm

| Erhaltbew, kesne Verringerung das Grinflichenarteds

Entlemang ader Verlapanung slérends Bairvecks bew,
I | Auganichiung e Beb g en der Kakiofsirdmwng
Schaiung: 'mrnd-;pch:th-qqn.‘nlw Dl.rﬁﬂl.rrh.ngmlrmm

Ansprechpartner Stadtklima: f.nspl_'echpﬂrlnur Stadiplanung:
MM MN.N.

Dr. Ulrich Reuter

Sustainable building area management Stuttgart
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~ Planning recommendations
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Climatologist
& City planner Municipal politician
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Climatologist, City planner
& Mun|C|paI politician
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Climate change — challenge
facing urban climatology

Der Klimawandel - Herausforderung
fir die Stadtklimatologie

Climate change - challenge facing
urban climatology

www.stadtklima-stuttgart.de

Dr. Ulrich Reuter Office of Environmental Protection, Section of Urban Climatology
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Questions (1)

How to guarantee living quality in the cities?

How to avoid the sprawling of cities?
(climate refugees)

Inner development versus outer development:
Intelligent concepts without neglecting ventilation
zones, urban heat island effects, the function of
solls and the solar gain of houses.

.58 Dr. Ulrich Reuter Office of Environmental Protection, Section of Urban Climatology
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Climatic Impacts of Urban Soil Consumption

UNIVERSITAT
HEIDELBERG
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Review and System Model

Executive Summary

A contribution to WP6 ,,acceptance and awareness*

in the EU Project URBAN-SMS

DA e e il pp AN s

i 8 et SVIOMN D — SoilManagememStraxegy

Office of Environmental Protection, Section of Urban Climatology
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Questions (2)
How should roofs look like?

Dr. Ulrich Reuter Office of Environmental Protection, Section of Urban Climatology
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Questions (3)

black single ply /.:o!;!'z::: - 190

AVERAGE CITY. ‘,/ —180

Is there a need to develop @ ~==- e
guidelines for building L,
materials? s

a
70+ HYPOTHETICAL GREEN CITY @ weathered concrete
1

Effect on temperature and = «f e L
sustainability of materials. | = we. T e

00 01 02 03 0.4 05 0.6 07 08 0.9 1.0
Solar Absorptivity (1-albedo)

Dr. Ulrich Reuter Office of Environmental Protection, Section of Urban Climatology
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Questions (4)

Cooling down our buildings: |
We need concepts for the |
future

sicff Dr. Ulrich Reuter Office of Environmental Protection, Section of Urban Climatology
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Questions (5)

Optimizing green In streets:
Shadow versus air pollution?

HiEinn
HimEin
Hjm|min

N
000 ‘\E 000

Effect of roadside trees in a street canyon. The ventilation and thus the air exchange may
be impaired by the green elements. As a result, particle loads increase in the vicinity of

the sources. However, a distinction must be made between windward and leeward facade
(TuoNNESSEN 2006, modified).

Dr. Ulrich Reuter Office of Environmental Protection, Section of Urban Climatology
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Questions (6)

Are many small green areas
In a city better than a few large ones?

Bl
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Ulrich Reuter
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L
Questions (7)
How to develop the future city in general?

City planner
Climatologist ‘e ’ StMunicipal politician

, @‘*A L

” : ‘,;\. Vv

Dr. Ulrich Reuter Office of Environmental Protection, Section of Urban Climatology
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Long time ago: Local city e
Local gardening and production

Today: Globalisation
Imports/ Exports &

Future: Local renewable energy production

Local food production 4
il

Coming back to local cities

¥4 Dr. Ulrich Reuter Office of Environmental Protection, Section of Urban Climatology
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Questions (8)

« How to do a multi criteria evaluation on sustainable
cities or districts?
There are still detailed
- scientific questions/ integrated questions and
- planning questions

« How should a sustainable certification system for
city districts look like?
(f.e. German Sustainable Building Council)

 Is such a certification already possible????

Gi:ff Dr. Ulrich Reuter Office of Environmental Protection, Section of Urban Climatology
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Conclusions (1)

« Sustainability needs scientific and planning knowledge.
There is a lot of it.

« Sustainability needs integrative education, institutionalisation
and legislation.

 The knowledge has to be linked to the local decision makers.

 The links between science, planning and policy are possible.
(example of Stuttgart)

 There are open questions to develop future sustainable cities
far in the future.

i’ Dr. Ulrich Reuter Office of Environmental Protection, Section of Urban Climatology
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Conclusions (2)

Is BRIDGE THE solution? T
2 U :': l|l M
N F L

Thank you for your attention!
email: ulrich.reuter@stuttgart.de

Dr. Ulrich Reuter Office of Environmental Protection, Section of Urban Climatology



