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Why? Goal 2: what-if climate scenarios

Impact 
models

Air quality
& 

emissions

Urban 
heat

island

Health
impacts

Energy

Water: 
Floods / 
Droughts

AFOLU 
models

DISTENDER Users

Downscaling

+ 

SSP localisation

(WP3)



Funded by 

the European Union and

Illustration: Vienna – Summer 2003 i n

s il ic io

Newsletter  No. 19
July 2022

9

Figure 2: Map for soil sealing based on Urban Standard Topologies and CLM input for Status Quo, Moderate and 
Maximum Greening Scenario (from left to right)

Results

Summer 2003 was extremely hot, and Vienna had to cope with a seasonal mean temperature of more than 23°C.
With moderate greening this temperature could have been lowered by almost 1°C and up to 1.5°C in the MAX
scenario (Figure 3, left). Even more pronounced is the impact of greening on the occurrence of tropical nights.
There are ~30 nights simulated for STQ. This amount is reduced to ~20 within the MOD and to ~10 days in the
MAX scenario (Figure 3, right). The highest changes occur in the city center. In outer districts the current green
fraction is already high and thus the numbers do not change strongly.

Figure 3: Mean summer temperature (a-c) and number of tropical nights (d-f) for STQ (left), MOD (center) and MAX 
(right)

The mean diurnal cycle of days with maximum temperatures of 36°C is similar in all experiments and the
maximum temperature is almost identical. Yet, the effect of the greening is clearly visible in the morning and
evening hours, where the green scenarios display the decreased heat storage. The scenario without any greening
measures (whole city sealed) displays up to 6°C higher temperatures in the evening, night, and morning hours due
to increased heat storage (figure 4).

Figure 4: Mean diurnal cycles (top) and differences compared to Status Quo (bottom) for city center 
(left) and a suburban area (right): Status Quo in gold, Moderate Greening in blue, Maximum 
Greening in green and Worst Case in red.
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How? Downscaling techniques
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Two complementary downscaling techniques (with bias correction): 
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Mean daily precipitation (mm/d) – historical period: sims vs obs.

Q1: Why bias adjustment? (1/2)

12 km 100 km 3.9 km

Adequacy-for-purpose

DDS
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Precipitation bias (mm/d) – historical period: sims vs obs.

Q1: Why bias adjustment? (2/2)

12 km

Adequacy-for-purpose

Challenge: No obs reference avail. for some target variables (e.g. u, v at 2000 m)

→ ERA5

DDS – need for further adj
SDS- fitness before/

after adj.



Funded by 

the European Union and

Lowest Medium Highest

MPI-

ESM1.2-HR

EC-Earth3 CanESM5
3 global climate models (→ climate sensitivity) 

Q2: Why two downscaling techniques?

Target resolutions: (9 km, 1d), (3 km, 1h), … 

depending on impact model domains

4 x

+ 4 localized SSPs

Simulation periods
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Q2: Why two downscaling techniques?

Dynamical downscaling: pro: covers ~Europe, physically consistent

con: too expensive for long periods, 3 CMIP6 

Statistical downscaling: pro: cheaper, empirically based

con: limited What-if exercises (e.g. Δ(soil sealing))

→ Mini ensemble (fitness-for-purpose)

→ Complementary advantages
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• WP4 delivers climate scenarios in extremely high resolution (Δx: 9 
to 0.1 km, Δt = 1h depending on CCS domains)

• Statistical downscaling done (~16TB output for users); dynamical 
downscaling ongoing

Next steps: 

• Bias correction

• Investigation of fitness-for-purpose (added value wrt. to historical 
uncertainty + added usefulness for the impact modelling)

• What-if?  

Summary


