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Fig. 1: Location of study areas (FBR:
orange rectangle, |BT: yellow rectangle)

WegenerNet - Brief Overview

a) Feldbach Region (FBR) b) Johnsbachtal (JBT)
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e parameters: air temperature, PR T RN AR A EA TR AN, e o stations operated by Wegener
relative humidity, precipitation, 7 v SN Center and several partner
wind and soil moisture - s organizations

e 5 minute sampling | e alpine setting, altitudes ranging

e automatic processing system (data ) from below 700 m to over 2100 m
transfer, quality control, le? e parameters: air temperature,
generation of weather and climate =~ | relative humidity, precipitation,

T - Lk wind, radiation, and snow depth
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parameters (200 m x 200 m UTM) 46’85°N'; ,, | Yy o Fig. 2b: Wegenejl\?:s \wjﬁoi:i:lfachtal area e automatic processing
® data rovided at data ortal e POE esTE E 'S E DM and rver source: GIS-Steiermark (25 km x 18 km), station locations (yellow), e qualit controlled data rovided
b S Fig. 2a: WegenerNet Feldbach Region (23 km x 18 km, catchment (blue), and border of the Gesduse q Y P
(WWW.Weg enernet.org ) mean alt. ~330 m) and station locations in the station grid. National Park (red). WEGC Stations (five) are via data portal

ZAMG stations are marked by stars, stations with wind marked by downward looking triangles

* data available since January 1, ensors by upward looking triangles and stations with soil  partner stations by upward triangles, circles, data avallable. partly since October
2007 sensors by downward looking triangles. and squares; ZAMG reference station by a star. 2010 , partly S11nce January 1 , 2007

Further information, data access and references: www.wegcenter.at/wegenernet

Example 1: Climatological Temperature Fields and Trends
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A monthly-mean temperature field (Fig. 3a), and a monthly- " - 1\1 |
mean temperature field after noontime (13:00-14:00 LT) 7 By 0 o Se
(Fig. 3b), for July 2008 show the ability to characterize local- R __ Y oy,
scale climate: Data in Fig. 3a indicate a moderate urban heat ; ) &t 1 {(
island effect for the cities of Feldbach (center) and Bad a" \& !
Gleichenberg (south), while Fig. 3b clearly shows the “af \Q\ j“‘ 2 L Lk
topography, with the Raab valley being warmest and hilltops TTISSC T 190 e—— e — ) 2053 T 2287 C
;(i);lsesza o show temperature anOmaly time series and trends ﬂg. 11311 Spatial grids of Wegenerll\Tet Ffﬁ))climat}(l)llogical temperature data flor quly 2008.. (a)

. - onthly-mean temperature anomaly an monthly-mean temperature anomaly after noontime
from the period 1971-2015/16 using data from HISTALP Bad (13:00-14:00 LI).
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and from WegenerNet FBR (red). The resulting trends were [ oo boecsd | | Terdpcidecaae) I
evaluated by the confidence ranges at the 95 % confidence
level. Fig. 4a shows yearly anomalies with trends of 0.45 °C/ | 1 |

decade, anomalies for summer (JJA) seasons in Fig. 4b give
pronounced trends of around 0.7 °C/decade. Fig. 4c shows
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winter (DJF) anomalies with high variability of warmer and = Dromicsaenes = momicereee | [= o
cooler periods resulting in slightly positive tendencies. B i e L= e e eS| S e e sy |
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WegenerNet FBR data was used for the time series since , ,
Fig. 4: Temperature anomalies and trends from 1971-2015/16. (a) Annual, (b) Summer (JJA), and

2007/08 and confirm a hlgh COIlSiSteIle COmpaI‘ed to other (c) Winter (DJF). WegenerNet FBR data (red) was used for the time series since 2007/08. Only trends with
; confidence level greater than 95 % are listed, for non-significant trends only the sign of the slope is
independent data sources. N

Example 2: High-resolution Windfields

Windfields are derived by model-assisted, automatic post- vl o) Strone wind: 15 Wave 2013 10:00
processing from data of the 12 WegenerNet FBR wind o Memwndspeedanddrecton
stations. The resulting grids have a time resolution of 30 T =T SR ) 050 i D
minutes and a spatial resolution of 100 m x 100 m. “‘ g g A
Central part of the automatic wind field development is the o5 s ‘*{
California Meteorological Model (CALMET). The CALMET S g )
model is a diagnostic model which reconstructs 3D wind fields S BRI
based on meteorological observations, terrain elevations and RS AL #‘g
land use data.

Fig. 5 shows the modeled wind fields for thermally driven s spe wpe spe mpe ne o mgE  WSE bye mme e eme we ewe
circulations (Fig. 5a) on 10th of August 2008 and strong wind "R | SEEIERRENRLS
speeds (Fig. 5b) on 15th of March 2013 at a height of 10 m. i f AM";;%M/ e
The upper left panel illustrates mountain winds with a down- MRS |
valley direction caused by temperature and pressure Al 2 ‘
gradients on a local scale. Fig. 5b displays a strong northerly Tl SRR e A |
wind, with maximum 30-min wind speeds around 8 m/s at 10 JEARRY JRaaagss '3

a.m. The bottom panels of Fig 5 show gridded fields of gust B o

speed and the corresponding gust direction. For strong winds, e — 0
the gust direction follows the modeled wind direction with 0o o5 1 15 2 28 s 5 1 8 m T 15

maximum g ust Speed_s of around 21 m/s (Flg 5b’ bottom). Fig. 5: High-resolution windfields derived from data of the 12 WegenerNet FBR wind stations

(blue symbols). (a) Thermally induced (weak) wind on Aug. 10, 2008. Upper image: mean, lower image:
gusts. (b) Strong northerly wind on March 15, 2013. Upper image: mean, lower image: gusts.
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