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Selection of an RCP scenario for the project
The high resolution climate simulations for the whole of Europe were performed with the regional
model REMO (see Figure 1).

Figure 1. The REMO domain used for the CFC simulations.

Two IPCC Emission scenarios were selected. The climate simulations for the IPCC AR4 A1B
scenario (see D1.1.) were completed and the data are available for the entire CfC community.
A new IPCC AR5 Scenario is defined as the second climate scenario for CFC, instead of IPCC
AR4 B1, which was planned originally. The new IPCC AR5 scenarios storylines were realized
several months after the project start. Even though RCP8.5 shows more pronounced climate
changes and climate sensitivity, the mid-range RCP4.5 scenario was chosen. This decision
was made after the discussion with the Project Steering Committee. In this case, both (old and
new) IPCC scenarios represent the mid-range climate and are comparable.
In this case, the REMO model was driven by the fields from the global climate model based on
the CMIP5 projections (http://cmip-pcmdi.llnl.gov/cmip5/). The results of the simulations are
stored at MPI-MET and are available for the project partners.

Scenario RCP4.5: general characteristics
Representative Concentration Pathway (RCP) 4.5 is the scenario of the long-term, global
emissions of greenhouse gases, short-lived species, and land-use-land-cover which stabilizes
radiative forcing at 4.5 W m−2 (approximately 650 ppm CO2-equivalent) in the year 2100
without ever exceeding that value. [Allison et al.].
Figure 2 illustrates how the selected RCPs represent the literature in terms of radiative forcing
(a) and energy and industry CO2 emissions (b) [Richard et al.].
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Figure 2.a. Changes in radiative forcing relative to pre-industrial conditions. Bold coloured lines show the four
RCPs; thin lines show individual scenarios from approximately 30 candidate RCP scenarios that provide
information on all key factors affecting radiative forcing [van Vuuren et al.] and the larger set analysed by
IPCC Working Group III during development of the Fourth Assessment Report [Fisher et.al.].
b, Energy and industry CO2 emissions for the RCP candidates. The range of emissions in the post-SRES
literature is presented for the maximum and minimum (thick dashed curve) and 10th to 90th percentile (shaded
area). The blue shaded area corresponds to mitigation scenarios; the grey shaded area corresponds to reference
scenarios; the pink area represents the overlap between reference and mitigation scenarios. [Richard et al.]
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Experiment set-up
The regional hydrostatic climate model REMO is used in the project. The large–scale
atmospheric flow fields to drive the REMO model at the lateral boundaries were derived from
the global coupled atmosphere-ocean model ECHAM5-MPIOM (see D1.1 for more
information) and MPI-ESM [JAMES, 2013]. The simulation set-up consists of a double
nesting procedure. The global model data are used to drive REMO at 50 km horizontal
resolution. The results of this experiment are used to drive REMO on 11 km. The model
chain is presented in Figure 3.

Figure 3. Experiment set-up

A series of time-slice experiments was performed: the simulation for the past (1960-1990),
the near future (2020-2050) and the far future (2070-2100) climates. All experiments consist
of 30 year climatology. It should be noted that the period of 1960 to 1990 is the so-called
“control” time slice. The climate simulations for the near and far future are “scenario” timeslices. While the scenario simulations are forced by the emission scenarios (A1B & RCP4.5),
the control simulation assumes observed levels of greenhouse gases.
The results of the climate simulations are used as an input for other work packages. To fulfil
the project’s objectives the case studies representing the historical building were selected all
over Europe; their locations (marked in pink) are shown in Figure 3.
The results of the climate simulations are provided for each of the selected historical buildings
and are used as an input for the hygrothermal building simulations (WP3). The comparison
between the model-simulated and the observed climate changes is usually done by evaluating
the climate model data against observations. In our case the REMO data were compared with
the observed meteorological parameters form several stations of the global meteorological
database METEONORM (marked in blue in Figure 4).
In addition, 474 locations have been selected (marked in green in Figure 4). They are equally
distributed over the entire Europe and are located in the center of each 12th grid box of the
REMO model. This gives the project partners more detailed information on the future change
in the climate of a specific location.
The data mentioned above will be included into the project database.
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Figure 4.. Selected locations.

Results of the simulations
The data produced by REMO are stored at the MPI and are available for the project partners
according to the specification in Table 1.
Table 1. List of variables used for hydrothermal simulations in WP3.
Variable in REMO
Unit
NN
Variable
Temporal Resolution
o
C
2m Temperature
1
Temperature
2m Relative Humidity
%
2 Relative Humidity
1h
Total precipitation (
mm
Normal Rain
incl.snow)
3
1h
Wind
Speed
10
m
Wind
Speed
m/s
4
1h
10 m Wind Direction
5 Wind Direction
1h
6 Global Radiation
Surface downwelling
W/m2
1h
shortwave
7 Diffuse Radiation
not available
8 Global Counterradiation
Surface downwelling
W/m2
1h
longwave
9
10
11
12

Cloud Coverage
Ground temperature
Surface pressure
Ground reflectance

Cloud Coverage
Surface temperature
Surface pressure
Ground reflectance

%
C
Pa
o

1h
1h
1h
1h

Some examples of the monthly mean data for the control period of 1960 – 1990 are presented
below.

7

Control period 1960-1990 (for Scenario A1B)

Figure 5. The seasonal mean of TEMP2 for the period 1961-1990, [oC]
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Figure 6. The seasonal mean of total precipitation for the period of 1961-1990, [mm/day]
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Figure 7. The seasonal mean of relative humidity for the period of 1961-1990,[ %]
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Figure 8. The seasonal mean of global radiation for the period of 1961-1990,[W/m2]
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Figure 9. The seasonal mean of 10 m wind speed for the period of 1961-1990,[m/s]
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