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1 Wind, temperature and precipitation for
Wasserauen and Ebenalp

The following plots show wind direction, wind velocity, temperature and precipitation in Wasserauen as
well as wind direction, wind velocity and potential temperature on Ebenalp for selected Laseyer Events

between 1998 and 2009.
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1 Wind, temperature and precipitation for Wasserauen and Ebenalp
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2 Weather charts for selected events

2.1 Laseyer Event 07/02/2004
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2 Weather charts for selected events
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2 Weather charts for selected events

2.2 Laseyer Event 12/02/2005
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2 Weather charts for selected events
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2 Weather charts for selected events

2.3 Laseyer Event 11/01/2007
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2 Weather charts for selected events

2.4 Laseyer Event 01/03/2008

34



2 Weather charts for selected events

[s/w] A100j8A 1SN6 puIMm [D.] @ineIadwsen Jre

[s/w] A110018A 1SN6 puIm

0

~

<
-

—
N

[oe]
N

L
™

N
<

()
<

«©
Lo

o

~

<
—

—
N

©
N

1o}
™

N
<

)]
<

«©
n

800¢/€0/¢0

awn
8002/€0/T0

800¢/20/6¢

T

dreusq3 1d
uanelassep\ |

uanesassem d [

T

T

11°C 231y

woow\woo\wm

S0

800¢/€0/¢0

1%d

awn
8002/£0/T0

800¢/20/6¢

514

06

SET

08T

Gee

0L¢

S1€

800¢/€0/¢0

djeuaq3

awin
800¢2/€0/T0

800¢/¢0/6¢

09¢€

[y/ww] uonendioaud

[] uonoauip pum

800¢/20/8¢

usnelassep\

0

14

06

SET

08T

144

0L¢

STE

09¢€

[] uonoauip pum

35



2 Weather charts for selected events
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2.5 Laseyer Event 19/01/2007
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3 Wind observations at the location of the train
accident

The following plots show two recent laseyer events and compare the wind velocity and wind direction
at the location of the train accident in January 2007 (next to the rail tracks of the Appenzellerbahn) and
at the weather station of Meteomedia (valley station of the Ebenalpbahn).
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3 Wind observations at the location of the train accident
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4 Windrose plots 1998-2009
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4 Windrose plots 1998-2009

Wind direction, intensity and frequency for Wasserauen for the period 1998-2009 Wind direction, intensity and frequency for Wasserauen for the period 1998-2009
Conditions: Wa minangle: 0, Wa maxangle: 360, Wa minwindspeed: 10, Wa maxwindspeed: 20 Conditions: Wa minangle: 0, Wa maxangle: 360, Wa minwindspeed: 20, Wa maxwindspeed: 30
Conditions met on 1739 days for 9244 hours Conditions met on 453 days for 1683 hours
NORTH NORTH
15% 15%
10% 10%

5%

WEST EAST.  wind speed [m/s] WEST EAST  wind speed [m/s]
Il 45 -50 Il 45 - 50
B 20 - 45 B 20 -45
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[J3o0-35 [J30-35
[J25-30 [J25-30
[J20-25 [J20-25
B 15- 20 B 15 - 20
-5 M wo-15
SOUTH -0 SOUTH -0
(a) wind gust range: 10-20 m/s (b) wind gust range: 20-30 m/s
Wind direction, intensity and frequency for Wasserauen for the period 1998-2009 Wind direction, intensity and frequency for Wasserauen for the period 1998-2009
Conditions: Wa minangle: 0, Wa maxangle: 360, Wa minwindspeed: 30, Wa maxwindspeed: 40 Conditions: Wa minangle: 0, Wa maxangle: 360, Wa minwindspeed: 40, Wa maxwindspeed: 50
Conditions met on 55 days for 119 hours Conditions met on 13 days for 19 hours
NORTH NORTH
15% 30%
10% 20%
5% 10%
WEST wind speed [m/s] WEST EAST  wind speed [m/s]
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(c) wind gust range: 30-40 m/s (d) wind gust range: 40-50 m/s

Figure 4.1: Recorded wind direction, intensity (colours) and frequency (percentage circles) of wind gusts at
Wasserauen for different gust velocity ranges for the period 1998-2009. No wind direction require-
ments were imposed.
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4 Windrose plots 1998-2009

conditions are met on 2272 days for 13800 hours conditions are met on 738 days for 3043 hours
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-5 M wo-15

SOUTH <0 SOUTH <0

(a) wind gust range: 10-20 m/s (b) wind gust range: 20-30 m/s
conditions are met on 126 days for 334 hours conditions are met on 14 days for 20 hours
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SOUTH I <0 SOUTH -0

(c) wind gust range: 30-40 m/s (d) wind gust range: 40-50 m/s

Figure 4.2: Recorded wind direction, intensity (colours) and frequency (percentage circles) of wind gusts at
Wasserauen for wind directions between 240 and 360 degree azimuth and different gust velocity
ranges on Ebenalp. Analysed for the period 1998-2009.
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4 Windrose plots 1998-2009

conditions are met on 1443 days for 4695 hours

conditions are met on 219 days for 542 hours

NORTH NORTH
25% 40%
20% 30%
15%
20%
10%
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WEST EAST  wind speed [m/s] WEST ! . EAST  wind speed [m/s]
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SOUTH I <10 SOUTH I <10

(a) wind gust range: 10-20 m/s

conditions are met on 37 days for 78 hours
NORTH
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20%

WEST 7 EAST

(b) wind gust range: 20-30 m/s

conditions are met on 9 days for 14 hours
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Mli0-15 Ml i0-15

SOUTH Hl5-10 SOUTH 5-10

(c) wind gust range: 30-40 m/s

(d) wind gust range: 40-50 m/s

Figure 4.3: Recorded wind direction, intensity (colours) and frequency (percentage circles) of wind gusts on
Ebenalp for wind directions between 0 and 180 degree azimuth and different gust velocity ranges at
Wasserauen. Analysed for the period 1998-2009.

46



5 ARPS runs with heterogenous surface fields

5.1 150m run
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5 ARPS runs with heterogenous surface fields

UO SUOTJBAQ[Q JUAIQHIP UO (SSaUySnoI a0ejins snouaforsjoy yirm) uone[nwis wOS[-SIAV Y} JO (S/W Ul ‘SI0[00) AJI00[QA PUB (SMOIIR) UOTIOIIP PUIM [BJUOZLIOH :T°S dInSL

0T

ST

(74

14

o€

S€

ov

14

0S

0T

ST

(74

14

o€

S€

ov

14

0§

"SSOI B I PINIBW ST JUSPIOOE UL} Y} Jo uonedo| spewrxoidde dyL, DLN 0€°01 I8 4,61 Arenuef

Ts®w00se (P)

[um] x
514

SRR VAR SIS OUNN

FROCN

IRt

AN SN NN IR S SN
~ S~ NIRRT AR R T T S N M
A S E N CER ER L SN X C SO LU E L ff%nwl///.l/«l././
FECE N R CE L C R EC N S X N A 2 1
NN S AS RO Y IR N S SRR N R S R R RS
NN NNSES KRS S SN N NN NN NN CRN TR E T T EEEEEEE T S R R R EN|
SN NS SN C LSRN NN XS NN S N NS S 5500 N N N T 1 4

AS SN S SN SN NN N NN ////////////////////W///././.l/.l.l

////H\:N.V\A
ES SN NS SNSSSSSEE NN NN SN S S SN S NSNS SSSNRXR SR OO NN ~>0z
01N 0E0T L00Z-Uer-6T WOOSZ UO [S/W] A B N

Tsew oSt (@)

[um] x

01N 0E0T L00Z-UeL-6T WOOST Uo [S/W] A B N

0T

ST

0Zr

ST

(74

14

0¢

SE

or

14

0S

AR

s w00z (9)

[unq] x
og 514 0z

DL 0E0T L00Z-Uer-6T'WO00Z UO [S/u] A9 N
Tsew 0l (8)

[uq] x

1N 0E0T 200Z-UeL-6T WO00T U0 [S/W] A N

]

Ay,

48



5 ARPS runs with heterogenous surface fields

5.2 50m run
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5 ARPS runs with heterogenous surface fields

U &V [m/s] on ground level, 20070119 1040 UTC U &V [m/s] on 1000m, 20070119 1040 UTC
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Figure 5.2: Horizontal wind direction (arrows) and velocity (colors, in m/s) of the ARPS-50m simulation (with
heterogenous surface roughness) on different elevations on January 19" at 10.40 UTC. The approxi-
mate location of the train accident is marked with a cross.
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5 ARPS runs with heterogenous surface fields

W [m/s] on 1000m, 20070119 1040 UTC
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Figure 5.3: Vertical wind velocity (colours, in m/s) of the ARPS-50m simulation for January 19 at 10.40 UTC
on different elevations. The approximate location of the train accident is marked with a cross. The
two blue lines in (a) indicate the course of the vertical cross sections in Figure 5.4.
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5 ARPS runs with heterogenous surface fields

W [mis] cross section 1, 20070119 1040 UTC W [m/s] cross section 2, 20070119 1040 UTC
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Figure 5.4: Vertical cross sections of vertical velocity (colours, in m/s) of the ARPS-50m simulation for January
19" at 10.40 UTC. The course of the cross sections is depicted in Figure 5.3(a).
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