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Clive Ponting:
The Green History of the World -
Development and Collapse of Civilizations




Large and small water cycle
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Combination of measures:
Infiltration with the goal of increase of evaporation via vegetation
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rainwater
evapotranspiration
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infiltration

Semi-permeable pavement

overflow drain (collecting rainwater for re-use) /O

\ 3:1 max.

slope’swale

(P39)
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Berlin

Current requirements by city

administration and water supplyer:

Maximum drainage into the
combined sewer system
of less than 33% of ist intensity

Background:
20-30 times per year overload of

the combined sewer in Berlin
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Stormwater management by
swale infiltration

Increase of infiltration from
100 I/m? to 4000 I/m?

Not the first priority !

Infiltration needs to be
combined with vegetation
to increase evaporation !
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. How much of the precipitation is
converted to evaporation?
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Global Radiation Balance

Global Radiation
4514 Wh

Evaporation

(Latent Heat)

. 1888 Wh
Sensible Heat
- 575 Wh

Reflection
328 Wh

Increased Thermal
Radiation 1724 Wh
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Urban Radiation Balance

Example: Asphalt roof

Global Radiation
5354 Wh

Increased Thermal
Radiation 2923 Wh
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Dramatic reduction in evapo-transpiration on land
Daily loss of 800 km? of vegetation worldwide

Daily deforestation rate: 450 km?

Daily reforestation: 100 km?

Net loss of forests daily: 350 km?

Daily ongoing global urbanization: 150 km?
Daily global desertification: 300 km?

Size of Berlin: 890 km?

berlin



Global Radiation
4514 Wh

Evaporation
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Sensible Heat
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Green Roof Radiation Balance

3 (.].Iobal Radiaﬁon
5354 Wh

L
= Reflection
803 Wh

Evaporation
(Latent Heat)
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Uljag

|la~ conventional flat roof
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berlin

Rainwater Harvesting ,,UFA Fabrik*

Vi I}
Filter 1a Filter 1b
Filter 2 Filter 3 Filter 4 ..
'N.uI‘Z\;vasser‘—'
entnahme
ST 'I"I"I“I'
Dmckerhohungsanlage

. Pt;mpe :

Kammer 1 Trennwand - Kammer2 -
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The water system in Berlins Potsdamer Platz
Rainwater management

—~Urban
weHerbody

Storage
Overflow

Retention

ll Water use B Cistern
L- —— ..

‘—-’

Water storage in cisterns

Architects: Renzo Piano, Kohlbecker u.a.
Landscape Architects: Kruger/ Mohrle, Daniel Roehr, Berlin
Urban Lake: Atelier Dreiseitl, Uberlingen
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Institute of Physics, Humboldt- University Berlin
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Institute of Physics, Humboldt- University Berlin

, tank size:
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Ny 3 Irrigation System ¥4,
;f‘ N : “%

«
¥

Substrat
Viies

PE
Styrodu
Blahton

Faserzdment




oD
Fassadenbewasserung

adiabate Kihlung

WZ

Wz

uv

DEA

Trinkwasser
nachspeisung

DEA

5WS
£Ws

wz - Filter

SWS

SWs

RV

oM DM DM

Notiberleitung

Ruckschlagventil

induktiver Durchflussmesser

Wasserzdhler
DruckerhGhungsanlage.
Schwimmerschalter
Magnetventil/Motorventil
Ultraviolett-Entkeimung
Diingerdosierung






Costs for Cooling

1 g H,0: 2450 J = 2450 W's a 100 °c
1 m®=2720 MJ = 700 kWh 2 45 c

Adiabatic: 6,69 € (0,128 €/kWh)

Compression: 90,24 €
(0,128 €/kWh COP 2,05)

W Heat
Electricity
W Water

Absorption: 162,05 €
(0,0329 €/kWh WZ 0,47)

llee rainwater inctead nf tan water!

Rainwater
Tap water







% 300 - Data by ice drillings
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Why does CO, correlate with the global temperature ?

~Atmospheric Carbon Dioxide
Measured at Mauna Loa, Hawaii

Carbon dioxide concentration (ppmv)

Jan Apr Jul Oct Jan

1970 1980 1990 2000




Wrong Paradigm !
Photosynthesis is the driving process for the

relation between O, and CO, in the atmosphere

20,9% O,

)
Respiration 60 Gt/a 0’04 /0 COZ
Emissions 5 Gt/a

berlin
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Renewable
Biomass ?

em\\e‘s

Energ:e,die nachwachst.

www.german-pellets.de




Water for the Recovery of
the Climate - A New Water
Paradigm

M. Kravéik, J. Pokorny, J. Kohutiar,
M. Kovag, E. Tath

Rainwater Management Concepts

Greening buildings, cooling buildings

Planning, Construction, Operation and Maintenance Guidelines
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