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Answer questions:
Howdoesthe changen land
useandresourcesaffect fluxesof ECWP?

™ Manufactured goods

Christen et al. (2010) modifidcom Okeet al. (2011)
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Urbanplanning¢ Diversityof desiresand needs _

Increase energy efficiency of urban structure
Minimize energy demand of settlements
Increase share of renewable energy

Minimize the carbon emission to the atmosphere

Measures are as diverse as the different cities are
Different climates, different needs

Common sense offers many solutions:
Improve infrastructure (insulate buildings, new windows, insulate {hipes of central heating system)

Zero emission buildings in new settlings. DecentAraIized energy networks. Improve public transport
wWSRdzOS RA&GlI YOS 06S0¢6SSy tAGAYI YR g2NJAyTD

Mitigation of urban heat island
Influence Urban Energy Balance to improve individual thermal comfort
Increase urban green space (trees, lawns, green roofs?). Alter albedo?
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Trasportation modelling

Flux tower data
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Waste, food, and human body
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Conceptof urban metabolism- the meteorologlcalwevwmrgu
Energy Carbon Water

Q* = Net radiation C = CQemission
Q., Q= Sensible, latent heat flux P = Photosynthesis
Q- = Anthropogenic heat flux R, = Respiration
Q) = Storage L6 = Storage

Feigenwinteet al. (2011) Eg’
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Whereisthe flux comingfrom?  Thesourcearea
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P .- turbulent
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isopleths
radiation
source area
isopleth
Graph: Andreas Christen %
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Gliwice case study Ml
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Measurement of turbulent fluxes- the site gy M
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EddyCovariancesystem CS Datda.ogger CR1000
Wind vector @,v,w) 10 Hz Young 81000V
Temperature fluctuations 10 Hz Young 81000V
Conc. of O and CQ® 10 Hz LiCorLF7500
Air Temp. and humidity 1 min VaisalaHMP45
Components of netadiation 1 min Kipp& ZonenCNR1
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Gliwice case study
Mean diurnal courses o€Q flux, day of week

CO2-flux {micromol m-2 s-1})

CO2 flux
mean diurnal courses
for days of week
® CO2flux
(micromol m-2 s-1)

quartile [+ 25%)

CO2-lux (micromol m-2 s-1)
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Gliwice case study
Mean monthly diurnal course of CQluxes

CO2-flux (micromol m-2 s-1)

CO2-flux (micromol m-2 s-1)
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Gliwice case study
Monthly sums of energy fluxes
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Gliwice case study i
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Monthly CQ fluxes and average temperature IRl
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Helsinkicasestudy
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Helsinkicasestudy
Modeled versusmeasuredfluxes
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Firenze case study

Seasonality of Cgluxes TR
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Firenze case study

CQ fluxes, dependence on day of week
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London case study
CQ fluxes, mean monthly diurnal courses

Jan Feb

_ — | diurnal cycles

Mar

: May un

| A k\Net radiation(black
i BV N —7 ~__| ~Sensibleneatflux

E ;ii Aug i‘;

i Nowv

300

Flux Density [W m’]

-100 0 100

300

Flux Density [W m ]

1000 0 100

shaded:
Standard deviation
Sensible heat flux

300

Apr J
Jul
4 T 7 \ b N
Oct Dec
o4 20 00

Flux Density [Wm™]

=100 0/ 100

a
o]

300

Flux Density [W m™?]

=100 0 100

04 Q 0o 04 ]e]

o8 12 18
Time [h]

ﬁ GHELX
Roland Vogt

0B 12 16 8 12 s
Time [h] Time [h]

Sustainable urban planning conferenBeuxelles October 26, 2011



A
s [
19 [ty
s
t
a
U

P
I
a

London case study HCE
CQ fluxes, mean monthly diurnal courses, day of Wé‘g’w
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