WegenerNet - Brief Overview

The WegenerNet climate station network (WegenerNet) is a
pioneering weather and climate observation experiment at very
high resolution in south-eastern Austria. The network comprises
151 meteorological
20 km x 15 km in the Alpine foreland (one station per ~2 km?).
Measurements every 5 min include the meteorological para-
meters air temperature, humidity, precipitation, and others at
selected sites (e.g., wind speed and direction). The data

stations

within an

area of about

~+ pioneering experiment of 151 meteorological stations§
(~1.4 km x 1.4 km station grid) ;

air temperature, rel. humidity, precipitation (main
parameters) complemented by wind and soil§
parameters at selected sites, and air pressure and net
radiation at one reference station 5

» measurements with 5 min sampling (30 min for soilé
~ parameters) ;

automatic processing system including data transfer,é
guality control, product generation, and presentation

processing is part of an automatic system containing four steps: * interpolated regular grids for the main parameters
(1) data transfer, (2) quality control, (3) product generation, and =~ (200 m x 200 m UTM grid)
(4) presentation. The resulting data set consists of station data ¢ station and gridded data since Jan 1, 2007 (5 min,
and gridded data on various temporal scales since Jan 1, 2007. = half-hourly, hourly, daily, monthly, seasonal and

All data are provided at the WegenerNet data portal and
climate and environmental

represent a new

resource for

reasearch on regional to local scale.

Example Results

On June 24, 2009, a NE-SW oriented precipitation cell
caused daily rain amounts of up to 90 mm. Maximum
rain rates of almost 25 mm per hour were observed at
stations located in the Northeast. This event illustrates

the unique resolving power of the network.
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Fig. 4. (a) Hourly precipitation of selected stations in the Northeast
of the study area on June 24, 2009, and (b) resulting property

damage.

Fig. 5: Spatial distribution of hourly precipitation in the
study region on June 24, 2009, 7:00 to 13:00 UTC (hill-

shade source is GIS-Steiermark).

Winter temperatures were characterized by a
high variability in the last four years. In the warm
the seasonal
temperature was about 1.3 °C. Cooler conditions
occured In the following years and In winter
2010/11 the area-mean temperature was about
-0.9 °C. Within the study region, cold areas are
mainly found in the northwestern valleys. Higher
temperatures are observed in the more southern
part due to higher altitudes and a lower fog
frequency. The network resolves
differences in the climate conditions.
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Fig. 6: Winter temperatures in the WegenerNet
region from 2007/08 to 2010/11.

Conclusions & Outlook

The WegenerNet

provides

meteorological parameters with
resolution for many climate anc
themes on regional to local sca

a

new data set

nigh temporal and spatial processing and the data products including gridded data of

environmental research  other measured and derived parameters (e.g., wind, heat
e. All measurements are index).

annual data
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of The next steps focus on further development of the data

integrated in an automatic processing system from the For further information on the WegenerNet (incl. sponsors
data transfer and preparation up to the provision of and support partners) and for data access see:

derived data products at the WegenerNet data portal (data « \WegenerNet homepage: www.wegcenter.at/wegenernet
latency less than 1-2 hours in standard operation).

* WegenerNet data portal: www.wegenernet.org
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(2) Quality Control System

The incoming raw data are tested for their technical and
physical plausibility by a quality control system. Each data
value gets marked by an appropriate quality flag as follows:

» problems detected in layer i: quality flag = i-th bit of the flag

* no problems occurred: quality flag = 0

station_id meas_time data_walue guality_flag

Layer No. Qua“ty |ayel‘ 47 2007-07-25 05:00:00+00 13.8 0
47 2007-07-25 05:05:00+00 12.88 o
. 47 2007-07-25 05:10:00+00 13.78 o
0 operations check 4720070725 0515000 1267 0
47 2007-07-25 05:20:00+00 13.72 o
) . 47 2007-07-25 05:25:00+00 13.7 o
1 ava”ab]“ty CheCk 47 2007-07-25 05:20:00+00 1288 0
47 2007-07-25 05:25:00+00 12.8 0
47 2007-07-25 05:40:00+00 13.83 o
47 2007-07-25 05:45:00+00 14.3 o
2 sensor check T
= S 4720070725 05:55:00+00 B2 8
. . 47 2007-07-25 DE:00:00+00 1.21 -
3 C||mat0|og|ca| CheCk " 47 2007-07-25 08:05:00+00 223.33 4
: 47 2007-07-25 D6:10:00+00 20854 4
" 47 2007-07-25 06:15:00400 21271 4
. . e . 47 2007-07-25 06:20:00+00  208.88 4
4 tl me Val’labl | |ty ChECk . 47 2007-07-25 06:25:00+00 20657 4
. 47 2007-07-25 08:30:00+00 37 15 24
! . e 47 2007-07-25 DE:25:00+00 1874 o
5 t t t h k 47 2007-07-25 08:40:00+00 18.15
Intrastation cnec 47 2007-07-25 06:45:00+00 18.85
47 2007-07-25 D8:50:00+00 18.85
. . 47 2007-07-25 D6:55:00+00 18.85
§) Interstation check T
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47 2007-07-25 07:25:00+00 20.23

47 2007-07-25 07:05:00+00 1962
47 2007-07-25 07:10:00+00 19.84
47 2007-07-25 07:15:00+00 20 .66
47 2007-07-25 07:20:00+00 20.54

Table 1: Quality layers of the quality control Fig. 2: Example for the detec-
system include basic checks for data tion of erroneous values in the
availability and technical threshold values temperature series of the

up to tests of higher complexity. WegenerNet station No. 47.
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(3) Data Product Generator

Weather and climate data products are derived on the basis
of best quality station data (flag O) for single stations and
regular grids on various temporal scales ranging from 5 min
to annual data.

Reqgular UTM grids (200 m x 200 m) are generated by
Inverse distance-weighted interpolation, for

e temperature (1/r; at reference 550 P T T T T T
altitude of 300 m and two oro- '
graphic grids based on a DEM at 500
10 m x 10 m resolution),

e precipitation (1/r and

E
« relative humidity (1/r). :
:

lapse rate 1: 2.50 °C/100 m
lapse rate 2: -6.43 °C/100
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Fig. 3: Example for piecewise- 350
linear regression line for vertical _
temperature interpolation; 1 hour 300 g0 @c0
time window of station data at all 2891 Oy
altitudes centered at 2011/02/07
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(4) WegenerNet Data Portal

All data products and further meta-information on the
network (incl. observational sites and sensors) are provided
at the WegenerNet data portal. Station data and gridded
data are prepared for download (csv, NetCDF) and visu-
alization (quick-look feature).
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