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simulations of each city
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A Modelling local climate with local building typology and
vegetation

| Using actudlnduse andlandcovemaps URBAN ATLAS
Land Information System AusteadCity governmenias
input for the microscale modIUKLIMO_@®WD) with

varying grid size cell (fro20 to 100 m)

A Climate adaptations: simulation of changeernergy balance
at the surface
| Evaluation of the effectivity of each adaptation measure
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UrbanclimatemodelMUKLIMO 3

3D MicroscaleUrbanKLimaMQlell (Sieversindzdunkowskil986; Sievers1990; Sievers1995)

A Resolution: horizontal 2200 m, vertical 10 100 m

A Input: Evaluation model, meteorological daadusedata

A Output: Diurnal cycle of wind, air temperature and relative humidity,
A

short und longwave radiation
Using cuboid method to derive climate indi@@sh et al., 2010)

- Ldlld use mlmmdllun L i
ALARO ALADIN e . (e s 1
) I Lo o - R
hydrostatic  non hydrostatic Synoptical situation ] I e 2 RE Surface ERADETHESE 17 types of Local Clin ) ot f‘%
enhanced model physics H el H’i‘ vegetation echte ‘ s K L mﬁ_m
convection paramatrized [ explicit ¥ 1 1 —
1 ]
== 1 1
Horizontal resolution 4.8 km (6005540) ’:&b Upper ;J?melaly ! o ]
w 1
Vertical resolution G0Lewels conditions ] Geographical coordinate, EURO-CORDEX (ime seris o daily meanT, th, v}
Runs | day ¢(00,06,12,18 UTC) t f Radliation date and time RCPA.5 00 REPE.S
Forecast Range 72h Atmaosphere : (short wave Model Near surface tempersture [K], Near surtace relative bu rmdlﬂ%] = m rd Near Surfac
mﬂlmm |hw 1 Newr-Surfiace Wi
OQutput-Fi 1/h - .
“u:ulﬁrequzncy m! (momentum, heat and  fa== and long EUR 11_CHRM-CERFACS CHRM CM5_~ SHHLRCA% 7
L: :“ "“:‘l’ e d} moisture equations) wave) EUR L1_ICHEC EC EARTH* SMIL RCk& @
REUMTROS agge EUR-11 ICHEC-EC-EARTH * KNMI-RACMO22E v
Coupling update 3h EUR-11 ICHEC-EC-EARTH * DMI-HIRHAMS. v
Assimilation surface (opt. interpelation) 4—' EUR-11_IPSLIPSL-CMSA-MA_*_SMHI-RCAS ks
L"k'” Surface energy balance [ EUR-11 MPI-M-MPL-ESM-LR " SMHI-RCA4 v
P e a4 - - : EUR-11 MONC-HadGEMZ-L5 = SMHL-RCAS v
e et e [ . Surface
e couc) . ¥ ' geometry l
- G Patat Soil, walls, roofs T—
A 1% s - H (heat and moisture ap————pan
: B il equations) S g Cuboid method Count Climate
. -
e ) . (trilinear o threshold |
~ b — M| |t . indices
f 3 5 inter pnlahnn) exceedence
et . .
Soil temperature and Sail, wall, roof | | [t = =P
moisture at Tm depth properties

P;ZAMG

Zentralanstalt fiir
Meteorologie und

ADAP“JHI, EGU 2019 Geodynamik




L anduseandlandcoverataset
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Landuseclassification Klagenfurt

A Initial landuseclassificationof URBAN ATLAS (10Gspatialresolutior 09.04.2015
o

M Continuous urban fabric

B Dizcontinuous urban fabric
I Discontinucus med. density UF
[ Discontinuous low density UF
[ Discontinuous very low d. UF
[1Isolated structures
[1Industrial cornmercial units
M Transit roads

B Other roads

10 [ Railways

12 M Airport

13 []Mineral extracticn

14 [ Construction sites

15 [ Land w/o current use

16 [ Green urban areas

17 [ Sports facilities

18 [ Arable land

20 []Pastures

23 | Forest

24 M Moors

27 W \Water
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Errorsourcein landusélandcover Klagenfurt

A Reducingerrorsfrom URBAN ATLASBdcity datasetsusinglandcoverdataof LISA O

Orthophota Partof Klagenfurt Treecoverdensity[%] LISA (2016)
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Landuseclassification Klagenfurt

A Newlanduseclassificationwith LISAdataset(Land Information System Austria) 09.04.2019
iae

M Continuous urban fabric

B Dizcontinuous urban fabric
I Discontinucus med. density UF
[ Discontinuous low density UF
[ Discontinuous very low d. UF
[1Isolated structures
[1Industrial cornmercial units
M Transit roads

B Other roads

10 [ Railways

12 M Airport

13 []Mineral extracticn

14 [ Construction sites

15 [ Land w/o current use

16 [ Green urban areas

17 [ Sports facilities

18 [ Arable land

20 []Pastures

23 | Forest

24 M Moors

27 W \Water

[V T s B s R N CH FE N S

EZAMG

Zentralanstalt fiir
Meteorologie und

ADAPTUHI, EGU 2019 Beodymemek




Landuseclassification Klagenfurt

A Initial landuseclassificationof URBAMTLAS 09.04.2019
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M Continuous urban fabric

B Dizcontinuous urban fabric
I Discontinucus med. density UF
[ Discontinuous low density UF
[ Discontinuous very low d. UF
[1Isolated structures
[1Industrial cornmercial units
M Transit roads

B Other roads

10 [ Railways

12 M Airport

13 []Mineral extracticn

14 [ Construction sites

15 [ Land w/o current use

16 [ Green urban areas

17 [ Sports facilities

18 [ Arable land

20 []Pastures
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23 | Forest
24 M Moors
27 I 'Water
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44.5
Summer days [#]
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Referencesimulations

shownfor Klagenfurt, SalzbuandMaodling
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(19711 2000)

Averagemumberof summerdaysperyear

Station

Meas | Model | Bias

Airport Salzburg 50.8 47.6 | -6% -

........................... Airport Klagenfurt| 54.6 @ 525 | -4%

12.95°E

16.25°E 16.27°E 16.29°E

_Gumpoldskirchen| 56.0 57.6 | +3%

1305E 13.1°E 13.15°E

51
Summer days [#]
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Referencasimulationsfor Klagenfurt, SalzbumndMadling "'&

09.04.2019

Averagemumberof summerdaysperyear e

(19811 2010)

Station Meas | Model Bias
Airport Salzburg 54.8 53.7 | -2%(-6%) [+
"""""""""" Airport Klagenfurt | 62.8 | 62.4 | -1%(-4%)|
_Gumpoldskirchen 62.1 66.8 | +7%(+3%)

46.62°N

84
Summer days [#]

16.25°E 16.27°E 16.29°E 16.31°E
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FuturescenariofRCPSs)

shownfor Klagenfurt, SalzbuandMaodling
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Climateprojectionswith RCP 4.5 und 8.5

A EURGCORD EXCOOfd | nated DOWﬂSC&l | n g Global average surface temperature change
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FuturescenariosIPCCRCP4.5

Klagenfurt Salzburg Maodling

min.: 1.5 max.:78.6 avg: 62.7SD min.: 0.1 max.:64.0avg: 43.9SD min.: 13.8 max.: 689 avg 54.5SD

16.29"

avg meansaverage
numberinsidethe black
Summer days [#] square




Futurescenarios|IPCCRCP8.5

Klagenfurt Salzburg Maodling

min.: 1.5 max.:78.6 avg: 62.7SD min.: 0.1 max.:64.0avg: 43.9SD min.: 13.8 max.: 689 avg 54.5SD

1631°E

— _ avg.means average
' number inside the black

65 75 25
Summer days [#] square



Climate adaptation measures

shownfor Klagenfurt, SalzbuandMaodling
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Adaptationdork Wh i t @ndkSireényCKK

A Potentiallyrealizableadaptationoptionsfor all 3 cities 09042019
| Albedoimperviousareas from0.2t0 0.4 (LUclassedl bis 7, 13 bis 17
| Albedoof walls from0.31to 0.5 (LUclassedl bis 7)
| Albedoof roofs from0.2to 0.5 (LUclassedl bis 7)
| Imperviousareas -30% (LUclassesdl bis 6)
| Amountof greenroofs 50% (LUclasses3, 4, 5 und 7)
I Amountof trees +50% (LUclasses8 bis 10 und 15 bis 19)
| Lowvegetationincreased from85%to 100% (LUclassedl bis 7)
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-
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Stuttgart, researehgatg”
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Climateadaptationgor M6dling

Differencan averagenumberof summerdaysperyear(1981-2010)

09.04.2019
througha combinationof climateadaptationmeasures Slide20
. ! kK { dzY Y&y
Adaptation | Avg | % |[Min.| %
Wi E@S -2.1|-3.7| 44
48.09°N x A EQ.5 -1.3| -2.8| -3.3
O O OFOKO0.8| -1.3| -3.6| -4.4
Impervious
area-30% -0.3|-04|-1.7| -2.7
Greenroofs
50% -0.5|-0.7|-1.8| -2.6
Numberof
trees +50% -0.7|-1.0| -6.8| -11.0
Low
45,077 8 vegetationto | -0.5| -0.7 | -1.9| -2.7
100%

-13.2

~14 -3 -10 -8 -6 -4 =2 0

ASummer days [#] F .
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Climateadaptationdor Klagenfurt

Differencan averagenumberof summerdaysperyear(1981-2010) 09,04 2019
ationof climateadaptationmeasures Slide21
k { dzY \d&/dNJ
Adaptation | Avg | % |[Min.| %
46.68°N |7 Wi EYb 4.1 6.4 -84
& AEQ5 |-09]|-1.4]-33] -4.3
O O OROA ¢ -3.2|-5.6| -7.3
= Impervious ] ) ]
46.65°N | area-30% 0.7|-1.1|-20]| -2.7
Greenroofs
50% -1.3|-19|-4.7| -6.5
- Numberof -5.8to
46.62°N s y treeS+50% '05 '07 '35 -82
Low
vegetationto | -0.7 | -1.0| -2.7| -4.9
46.59°N \\ | 100%

(Ofelnalo][gE (el M -13.6/-15.1| -18.5

ASummer days [#] /||
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Climateadaptationdor Salzburg

Differencan averagenumberof summerdaysperyear(1981-2010)
througha combinationof climateadaptationmeasures

Ty, W

47.84°N ”!

47.76°N o ‘ ’_ J&,
.‘ , 7 “ U n“' fﬂr N
TN ')\>

13.05°E 13:1°E
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Adaptation | Avg | % |[Min.| %

Wi EWS -8.3| -9.8|-14.5

o« AEQ5 |20 -40| -4.4|-12.9

O O OFOK 24| 48| -7.0| -13.2
Impervious

area30% | 14| 28| -4.4|-12.9

Greenroofs
50% .-5.3 -6.3|-13.1

Numberof

trees +50% -1.6|-3.2|-7.0| -20.8
Low

vegetationto | -2.1 | -4.1| -4.1| -6.0
100%

Combination -11.5 sk R vt fs)

7
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Motivationfor furtheractivitiesin Klagenfurt

09.04.2019
A Forestin soccerstadium(art installationin Klagenfurt) Slide23

Pi ct u umebatedyravayof nature' (1971), MaxPeintner
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Afforestationn the southwestof Klagenfurt

Differencan averagenumberof summeidaysperyear(1981-2010) comparedo reference 09-2%2802149

Stadium
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