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1. Facts about Hamburg Water s WASSER =

A few facts about Hamburg Water

temmeal (0} Waste water
waste water disposal (@) yreatment plant

verlappin, g areas
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® Largest public owned water supply and wastéwaterg
disposal company

" Created 2006, through the unification of Hamb:
Water Works and Hamburg Public Sewage Comg

® Supplies 2 million people in Hamburg and the
metropolitan area with drinking water and disposes
the waste water

" Number of connected housholds (water): 645.000
Number of house service connections (sewage): :
202.000

" Total length of water supply network 5,416 km
Total length of sewer network 5,548 km

" Water produktion 109 million m3/a
Treated waste water 165 million m3/a

" |nvestments in sewer network 60 million €/a
(depreciation 77-125 years)
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Increase in sealed area

® total area of Hamburg: 755 km?
(75.500 ha)

® percentage of sealed area: 37 %
that is 280 km? sealed area

" increase of sealed area per year:
1 km?2 (1% between 1999 and
2006: 750 ha)
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Hamburg - Bahrenfeld / Othmarschen, ,Othmarschen Park*
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Hamburg - EiRendorf, Ehestorfer Weg
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2. Future challenges for urban drainage management

Hamburg - Marienthal, Claudiusstieg
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Global change of precipitation patterns

Januar

Abbildung 10. Niederschlagséanderungen im
Januar und Juli fur das Szenario A1B. Gezeigt
sind die relativen Anderungen (%) im Zeitraum

2071-2100 bezogen auf die Mittelwerte
der Jahre 1961-1990.
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What will happen ?

FHamburaer @ Abendblati|

Die Auswirkungen des Klimawandels bedrohen auch den Chianti

5 Umwelt-Nachrichten,

Ist der Klimawandel schuld? die uns schockieren
Die Sommer werden immer trockener. Aber wie pas MeirzumThema | .omburg - Am 1. Mrz ist fiir die Mete

. Winter vorbei.
Trend zu den jiingsten Rekord-Niederschlagen? Ein |J2ome

Dieser Winter Jetzt amtlich - es war in Deutschland der

Experte erklart die Zusammenhange. war der warmste Zeiten!

HOCHWASSER FORSCHER SAGEN MEHR SINTFLUTARTIGE REGENFALLE

LTt e 8 EU beschlieBt Strategie gegen den Klimawandel

Klimawandel

Brissel - Die Europdische Kommission beschlieBt heute ei = um
MaBnahmenpaket gegen die Klima-Erwarmung. Die Briiss I d A kt h B
Behdrde will den 27 EU-Staaten konkrete Vorgaben zum £ n e r r IS wa c Se n a u m e
erneuerbarer Energien machen.

Der Klimawandel in der Arktis - er lasst komplett neue Walder entstehen!
AuBerdem sind national unterschiedliche Obergrenzen fir
AusstoB gefahrlicher Treibhausgase geplant. Zahlreiche Pu
des Pakets sind politisch umstritten, darunter der Plan,
verstarkt auf Biokraftstoffe zu setzen.

W WL e pa. de

In der einstigen Tundra {Graser, Moose, Flechten) wachsen langsam Baume.

Namit Varschldoe der Kommission Wirklichkeit werden. miissen die Mitaliedstaaten und das

FHamburger @ Abendbla] FHamburaer @ Abendblan|

Ein Blick in die Klima-Zukunft Nur noch Bilderbuchsommer

ExtremwetterkongreB: 450 Experten beraten in Hambur Klima: Die bisher praziseste Prognose fur Hamburg. Forscher
des Max-Planck-Instituts sagen detailliert Temperaturen und

Schneechaos, Sturmfluten, Uberschwemmungen - und W  ;aqerschisige bis zum Ende des Jahrhunderts voraus - auch
Mensch dagegen tun kann. fiir kleine Regionen.

Uberschwemmte Landstriche, Schneechaos, Hitzewellen und Hurrikans mache  Von Angela Grosse
Menschen weltweit zu schaffen. Sind das nur Wetterkapriolen oder Anzeichen
globalen Klimawandels? Auf Deutschlands erstem Extremwetterkongrel in Hai

L L i JLLT i |- SRR RRNS /T |G Y N NSO U S | 0.

Im Winter wird es in Hamburg Ende des Jahrhunderts zweieinhalb bis dreieinhalb Grad
warmer sein als heute. im Sommer immerhin noch 1.8 bis 2.8 Grad. ie nachdem. wie
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Causes and effects

increasing discharge

surface water sewer road drainage ditches

Increase

increase
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Definitions

Mitigation: Avoiding the unmanageable

U

Estimation: Predicting the unknown

U
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3. Mitigation measures

Mitigation measures

Hamburg:

European Green Capital in 2011

Reduction of CO,-emissions by 40 % until 2020
Reduction of CO,-emissions by 80 % until 2050
(referring to 1990)

Hamburg Water:

Energy neutral wastewater treatment plant until 2011
Energy neutral company until 2018
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The REMO climate model

Sk B _'-'-,l;' W tesrasirische Abstrahlung
[T [ | [ ETRAT ]
=

m REMO = dynamc regional climate

WELTRAUM

model from MPI-M Hamburg for
Germany, Austria and Switzerland

) II vilkargschs
Wl

[ Wind , x'.i fiase + Parkel e !
: i 1 Lull-Cizean F o -Ei.ﬁl.l- :

ATMOSPHARE

m Based on the numeric weather

Wechselwitung 48

prediction model of DWD (German

weather service)

m Uses data of the linked ocean-

atmosphere-model ECHAM 5 as = e R
physical basis, for initialisation and as ‘ EM ECHAMS5
edgewise drive '
thyminmical eorg phyaics
+ physics
m Regards 3 climate scenarios of IPCC i . % - \ﬁ = ffj
(Intergovernmental Panel on Climate REMO,,.. _REMDEﬂ

Change)

Klimasystem und Klimamodell REMO (MPI)
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4. Effects on the urban drainage system

Basic conditions of climate modelling

m Selected Szenario A1B (moderate)  ° —

71 : i;nu rir Wergangarhnit e
= Spatial resolution : 6] oy /f’f

10 km x 10 km (0,088° o Y =
(0.088% 4 [/
m Temporal resolution: 1 h 3 fﬁw
AN

2

m Time horizon: 1950-2100 ; M
: .. (P WLV WY L PRV S "v"fn

= Climate projections are based on ) e

possible scenarios for climate drives 1850 1930 1950y, 2000 2050 2100
(no weather prediction, only statistical Zeitliche Entwicklung der global und jahrlich gemittelten

. . Niederschlagsanderungen bezogen auf den Mittelwert der
interpretation reasonable) Jahre 1961-1990 (MPI)
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Estimation of changes in precipitation patterns (1 year design storm)

Yergleich der Niederschlagshéhen
Bemessungsregen 2000, Bemessungsregen 2100 und Grenzen der KOSTRA-2000-\Werte
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Zum “ergleich
Berm.regen 2000; T=2
25
E 20
2
(<))
c
S 15
-
©
x
o
o 10
-
o
— — Kostra untere Grenze
91 —— — Kostra obere Grenze
—o—EBem.regen 2100
——Bem.regen 2000
1] ;
1] a0 G0 a0 120 180 180 210 240

Precipitation Duration
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Estimation of changes in precipitation patterns (5 year design storm)

Vergleich der Niederschlagshéhen
Eemessungsregen 2000, Bemessungsregen 2100 und Grenzen der KOSTRA-2000-Werte
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4. Effects on the urban drainage system

Indicators for future changes in drainage flow

Flooding events

. ‘ﬂ s> Drainage safety

=== Number and amount of

manhole overflows

Pollution events

Number and amount of

combined sewer overflows
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Modelling future precipitation patterns

m Hydrodynamic modelling of inner city
combined sewer system (approx. 840 km,
8.000 pipes, 115 CSOs)

m Validation by long term series simulation
with real and REMO precipitation data for
time range 1971-2000

m Analysis of sewer overflows into urban

waters (Alster, Elbe und Bille) accordingto .. b’ N S%
simulation with REMO data for time range Kohﬂ?;ﬁglﬁoff N
1971-2100 (710 incidents) ey — AR

m Analysis of flooding incidents according to
trend analysis of precipitation
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Effects on the urban drainage system

Validation

Flooding .

Trend analysis C
orecipitation =l NO significant

Trend

Overtlows Trend analysis
long term series s> Significant
simulation Trend + 50 %
H H A
1970 2000 2100
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I
Increase in combined sewer overflows (2068-2100 compared to 2000-2032)

Flied-_
alsr
European Water Framework 5
. . berar
Dlrectlve_postulates no Asterkonal
degradation of water quality hlilneey o
Alsterkanal . <10 %
30% — 50%
Osterbekkanal ! . 50% — 60%

Goldbek-

kanal 3! . > 90%

not determinable

/ﬂlster: +5

Wandse |
Eilbekkanal

Isebekkanal

Alstarsesn Bille: + 48 %

Elbe

~Hillekanale

=3 Not shown:
"~ Schleusengraben: + 52 %

Elbe: + 42 %
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Strategy for adaptation to (possible) climate changes (1)

No nationwide extension of sewer capacities

m So far no sufficient data basis for adaptation of
existing design critera like EN 752
(uncertanties in climate modelling and
statistical interpretation of results)

m Nationwide extension of sewer capacities is
extremely costly

m Construction in urban areas is extremely
difficult
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Strategy for adaptation to (possible) climate changes (Z)e’é? {

1. Monitoring of climate changes

m Continuous documentation and analysis of precipitation patterns
m Periodic updating of design storms

m Further investigations based on sophisticated climate models

2. Optimization of sewer networks

m Systematic optimization of hydraulic bottlenecks (e.g. pumping
stations, inverted syphons)

m Optimized managment of existing network capacities by real time
control measures (based on precipitation radar)

3. Sensitivity analysis for major changes of the sewer network

m Cost benefit analysis with regard to possible effects of climate
changes (use of scenarios)

m Preference to extendable and flexible systems (no regret / low
regret strategy)
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Strategy for adaptation to (possible) climate changes (3

4. Dezentralised storm water management

m Local retention, evaporation and infiltration of storm
water (closing the natural water cycle)

= Minimum aim: compensation of growing surface seal
(in Hamburg: 1 km2/a)

m Long term commitment

5. Risk analysis

m |[dentification of vulnerable areas and infrastructures
in case of extreme rainfalls

m Use of traffic areas and open areas for discharge and
retention of storm water (emergency water ways)

Y™ ~ o~k II\IFA+A"_+:AIA N oYY R 1 el
= Ubjell protectuull rrieasuices

Local Effects of Global Climate Change on the Urban Drainage System og’f Hamburg Slide 27



| Z\_HAMBURG
5. Adaptation measures @ﬁ%m )

Need for teamwork

: traffic and highway, urban and

authorlty department |andscape
for urban architecture district offices
development (Bezirksamter)

nature &
environmental
protection

(BSU)

water management

real estate
administration

senate / city
parliament

Collaboration /

Conflict of interests

Hamburg Wasser

research /
universities

citizens /
owner

investors
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