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The project HUSCO First Data
- Soil as a storage and transmitter for water and thermal energy Is able to influence
. and modify the local climate. The aim of the research project HUSCO (Hamburg The potential to interpret the collected data is manifold. Fig. 4 gives a first
| /\/’: ] ' Urban Soil Climate Observatory) is a more precise understanding of the iImpression of the measurement’s information content. exemplarily, the diurnal
o 5’5 j[ﬁ\«ﬁm{ w | oy Interactions between pedosphere and atmosphere in urban environments. cycle of the air temp_erat_ure of the five HUSCO I\/_Ieteo_St_ations IS shown here,
effects — ‘MeteoStations urban climate HUSCO focuses on the impact of soil hydrology in different typical urban structural measured on a day with little clouds and high solar irradiation.
—— LS e units. Main issues are:
® B ’ = assessing the local effect of groundwater table depth and soil properties 10 :Z?ieni:;f:ﬁggroundwater o5 Ot 2010 10
climate-controlling SN OISl soall on meteorological variables in the urban environment o roeneacs o arotmuater \ )“,‘ A AP
processes N = & -eddy covariance factor  backvand low aroundwator 'jh A W« Wi
S = systems = determine the causative processes in the soll 8 ? g ’ ,"J W \\~v\ 8
Fig. 1 HUSCO concept = Integrated flux measurements over urban districts |
% 6 \/ AN =6
Methods ] a
To detect the climate effects, namely the heterogeneity of temperature and % * § *
humidity in urban areas, five “MeteoStations” have been set up at reference sites to
analyze the core atmospheric parameters, e.g. temperature, relative humidity, : iG
precipitation and wind speed. (Fig. 1 + 2b)
To quantify the climate-controlling processes, like fluxes of water and energy, 13 | ik

. . . . . . | | | | | | |
“SollStations” have been installed to analyze processes and seasonal variations In 00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
: : : : time (CET)
soll water balance and thermal properties in 5 depths up to 1.60 m (Fig. 1 + 2a). (

: : Fig. 4 Diurnal cycle of the air temperature at the 5 MeteoStations on Oct. 25 2010.
Furthermore, two Eddy covariance systems will collect data on turbulent fluxes.

In addition, data of the weather mast of Hamburg?, a 300m radio communication Zoom
. . . . » Large scale effects
. e tower equipped with meteorological sensors, will be used to evaluate the greater
‘ ' T T = . " . At about 6 p.m. a cold front approaches from the
Fig. 2a SoilStation Fig. 2b MeteoStation Fig. 2c Weather mast meteorological conditions. (Fig. 1 + 2¢) .
northwest and moves over Hamburg. It arrives at
the district with high groundwater level first, followed
' by the low groundwater district and the inner cit
housing estate green space district Wi_th sealed courtyard Measurement Sltes Cz)/urt ard J 4
gmundwg‘;gﬁ‘ Long-term measurements started in early summer 2010 in the city of Hamburg, yars. e
A evel Germany. The measurement reference sites were selected with regard to local = L ocal scale effects
Ay ® A groundwater table, type of housing estate, size and vegetation of the green space A clear regional distinction of the air temperature NS
as well as soll properties (Fig. 3). between the reference sites is visible, especially
A Ak, *x Two reference sites — i.e. two urban districts — with different groundwater table during night time. The temperatures within one
A ather depths were chosen: a low groundwater table depth of < 2.5 m and a high urban district are quite similar, while there are
mast | o Sistaton groundwater table depth of > 5 m. Each site features two MeteoStations, one significant differences between the three districts. .
housing estate green space d‘S”‘CtW‘lt;‘W N located in a housing estate and one in a green space. Another station is located = Micro scale effects
4 | droundwater inside a sealed courtyard. Within one urban district areas with different land
A ’Efggrglova“ance In addition to the pedological sensors located at the MeteoStations, further use show varying behavior:
*x @ A SoilStations supplement these measurements to give information about the After sunrise the green spaces warm up faster than
heterogeneity of the soil water balance within green spaces and housing estates. the housing estates. In addition, during night time,
A A%, Eddy covariance stations will be mounted at heights of about 30-40 m located in the turbulent fluxes over the open green space
A the housing estates. Temporarily, a mobile Eddy covariance station will be set up cause more fluctuation in air temperature. e
Fig. 3 Scheme of measurement sites Inside the green spaces to determine the local occurring fluxes.

a http://wettermast-hamburg.zmaw.de
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