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OutlineOutline

• WegenerNet Team and Sponsors

• Region, One-slide Overview, and Research Applications

• Station Setup, Measured Parameters, and Maintenance

• WegenerNet Processing System and Quality Control

• WegenerNet Web Portal – A (very) Quick Guided Tour

• …on the Power of 1 km-scale & 5 min Resolution
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WegenerNet
Core Team:
G. Kirchengast
S. Binder
T. Kabas
A. Leuprecht
C. Bichler

Further Contributors:
H. Truhetz
A. Wallner
A. Pilz
S. Ulrich
R.² Gsöls
A. Neuwirth
J. Marx

and more – Thanks!

WegenerNetWegenerNet TeamTeam
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((thosethose withwith logo logo herehere,,
and all and all othersothers as well!)as well!)

BK Feldbach
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WegenerNetWegenerNet RegionRegion

Source: Wegener Center, 2006; 2007
(GIS base: GIS Styria & BEV Vienna, 2005)

station grid (within ~20 x 15 km) area of 27 municipalities
(Source: IMOS-U – Wegener Center, 2006)
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• a pioneering experiment for high-resolution
weather and climate observations, supporting
monitoring, modeling, and prediction

• joint funds of federal, provincial, municipal,
region partner  & university levels
(total ~800 k€, 4-yrs mid-2005 to mid-2009)  

• 151 quality stations in ~20 km x 15 km
region (1 station per ~ 2 km2); several
special main stations

• automatic near-real-time obs. of parameters
such as temperature, humidity, precipitation,
wind, pressure, radiation, complemented
by soil moisture (pF) and temperature. Also
high-res lightning, hail, weather radar data;
and air quality, hydrology observations. More
extensions considered (cloud properties, GPS
water vapor, etc.)

• a whole new data set for research as well as
for practical use by the region itself
(internationally needed data, model region)

WhatWhat isis thethe WegenerNet? WegenerNet? OneOne--slideslide OverviewOverview
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For what is the For what is the WegenerNetWegenerNet? On Applications? On Applications

Many research projects investigating climate and environmental change and their impact, 
as well as local weather (extremes), will benefit from WegenerNet data covering the local 
scales from 1-10 km. This is a key domain for future high-resolution climate modeling and 
analysis, for meeting the needs of climate impact models and studies in heterogenous
orography such as the Alpine region. Possible applications include:

Model Testing and Validation at Local-scale Resolution:
• testing and validation of non-hydrostatic climate models (NHCMs) used for dynamical

downscaling to 1-10 km horizontal resolution
• testing and validation of statistical climate downscaling techniques, in particular

of downscaling of precipitation to 1-10 km resolution
• validation and calibration of weather radar rain rate estimates
• validation and calibration of spaceborne high-resolution atmosphere & hydrology

remote sensing data
Local-scale Weather and Climate Studies:
• monitoring and study of orography-local climate relationships
• study of weather and climate extremes
• basin-scale and local water balance assessments
• study of local meteorological condition-air quality relationships 
• and many others
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(Source: Wegener Center, 2007 (GIS Base: GIS Styria & BEV Vienna, 2005)

WegenerNetWegenerNet –– Setup of Setup of StationsStations

Base Stations

Primary Stations
Special Base Stations

Reference Station
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Base Station Special Base Station

Parameters

# of 
stations

temperature, precipitation,
rel.humidity

temperature, precipitation, 
rel.humidity, soil temperature & pF,

resp. temperature, rel.humidity

128 stations 11 stations resp. 1 station

WegenerNet Station WegenerNet Station TypesTypes andand
MeasuredMeasured Parameters (1)Parameters (1)
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Primary Station Reference Station

WegenerNet Station WegenerNet Station TypesTypes andand
MeasuredMeasured Parameters (2)Parameters (2)

Parameters

# of 
stations

temperature, precipitation (incl.
in winter), rel.humidity, wind

temperature, precipitation (incl.
in winter), rel.humidity, wind, soil
temperature & pF, net radiation,

air pressure
11 stations 1 station
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……on Station on Station MaintenanceMaintenance (1)(1)
Maintenance Team

C. Bichler R.² Gsöls, A. Neuwirth und J. Marx
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C. Bichler R.² Gsöls, A. Neuwirth und J. Marx

……on Station on Station MaintenanceMaintenance (2)(2)
Maintenance Team
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access to data

visualization, download

presentation
of data

Minicomputer

data base

raw
data

processed
data

Minicomputer

Arbeitsstation

data processing

data users

Minicomputer

Arbeitsstation

NRT transfer of measured data
(GPRS mobile communications)

WPS WPS –– WegenerNet WegenerNet ProcessingProcessing System System OverviewOverview
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L0P LEVEL-0 L1P LEVEL-1 LEVEL-2L2P L3P VIS
GPRS

WPS-L0P-CRAS
Command Receive
Archiving System

WPS-L1P-QCS
Qualitiy Control

System

WPS-L2P-DPG
Data Product

Generation

WPS-L3P-VAPP
Value Added Products

Processing
WPS-VIS-WWP

Visualization and 
Information System
- WegenerNet Web

Portal

User side/L1-L3:
Internal WegC + 
External Users

L1 data: qualitiy-
controlled

station data
(with QC Flags)

WPS
User I/F System

WPS
Core System

L3 data:
value
added

products
Stations

i-log

L0 data: incoming
raw station data

station
measurement

data

station
metadata

LEVEL-3

OTHER 
DATABASES

Data Volume Ratio: LEVEL-0 LEVEL-1 LEVEL-2

~2     :1     : ~10

per station
n=1…N

Pn=Tn, qn, rn;
fSn[pf], TSn; Un, Vn; pn, Sn

WPS WPS –– MoreMore TechnicalTechnical: : System System ViewView
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WPS WPS QualityQuality ControlControl System (QCS) System (QCS) -- ConceptConcept
QCS – Seven Layer Model (flagging scheme: 1-byte based 2n flag system):

(0) availability check
check, for each sensor, whether nominally expected data have been received

(1) sensor check
check, for each sensor, whether received parameter values are within technical min/max specs

(2) climatological check
check, for each parameter, whether values are within plausible climatological min/max bounds

(3) time variability check
check, for each parameter, whether its change rate values are within plausible min/max bounds

(i.e., both not entirely static over too long a time as well as not un-physically abrupt in changes)
(4) intra-station consistency check (inter-parameter checks, for each station)

check, for certain inter-parameter relations per station, the physical fulfillment of such relations
(e,g., relation between temperature and humidity, or rel.humidity and precipitation)

(5) inter-station consistency check
check, for each station against its neighbor stations within a certain radius, parameter consistencies

(e.g., smoothness of temperature; for temp, humi, and precip; measured at all ~150 stations)
(6) external reference check

check, against WegenerNet-external ZAMG station data in the region (stations Feldbach and
Bad Gleichenberg), some selected parameters (e.g, air pressure measured only at one station)

• Definition of Bounds/Parameter Limits (i.e., of Min/Max specifications)
- dependent on month of year
- generally derived from long-term ZAMG data of the region (monthly and daily since 1961;
10-min data since the mid 90ties)

• Near-Real-Time (NRT) Quality Control
(Level-1 data available at < 1 hour latency via the web portal)

• Additionally, Check of Data-Logger Internal Control Parameters 
(HouseKeeping Values, e.g. battery voltage, moisture in logger box,…)

11
00

22
33
44
55
66
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QCS

WegenerNet Stations 19, 33, 34

WPS WPS QualityQuality ControlControl System (QCS) System (QCS) -- ExampleExample



wege entstehen, indem wir sie gehen
ways emerge in that we go them

WegenerNetWegenerNet Web Portal Web Portal IntroductionIntroduction
http://www.wegenernet.org WegenerNet Data Portal

http://wegcenter.at/wegenernet WegenerNet Homepage
(with Link to Data Portal)

currently dt =>extended to full dt-en bilingual mode during 2008
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WegenerNetWegenerNet DataData Portal: Portal: RegistrationRegistration & Login & Login 
(http://(http://www.wegenernet.orgwww.wegenernet.org))
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WegenerNetWegenerNet DataData Portal: Main Portal: Main WindowWindow (1) (1) 
(http://(http://www.wegenernet.orgwww.wegenernet.org))
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WegenerNetWegenerNet DataData Portal: Main Portal: Main WindowWindow (2) (2) 
(http://(http://www.wegenernet.orgwww.wegenernet.org))
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WegenerNetWegenerNet DataData Portal: Portal: SelectionSelection of of DataData
(http://(http://www.wegenernet.orgwww.wegenernet.org))
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WegenerNetWegenerNet DataData Portal: Portal: SelectionSelection of of StationsStations
(http://(http://www.wegenernet.orgwww.wegenernet.org))
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WegenerNetWegenerNet DataData Portal: Station Portal: Station DataData WindowWindow (1) (1) 
(http://(http://www.wegenernet.orgwww.wegenernet.org))
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WegenerNetWegenerNet DataData Portal: Station Portal: Station DataData WindowWindow (2) (2) 
(http://(http://www.wegenernet.orgwww.wegenernet.org))
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WegenerNetWegenerNet DataData Portal: Zoom to Portal: Zoom to SelectedSelected StationsStations
(http://(http://www.wegenernet.orgwww.wegenernet.org))
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WegenerNet Stations 46, 47, 48

WegenerNetWegenerNet DataData Portal: Portal: InterInter--comparecompare TemperatureTemperature
(http://(http://www.wegenernet.orgwww.wegenernet.org))
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WegenerNet Stations 61, 62, 63

WegenerNetWegenerNet DataData Portal: Portal: InterInter--comparecompare PrecipitationPrecipitation
(http://(http://www.wegenernet.orgwww.wegenernet.org))
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……on on thethe powerpower of 1 of 1 kmkm--scalescale & 5 min & 5 min resolutionresolution (1):(1):
validationvalidation usingusing ZAMG ZAMG stationstation nearbynearby to to WegenerNetWegenerNet stationstation

1010--min min precipitationprecipitation datadata [mm/10 min] [mm/10 min] overover 10 10 hourshours::
9 9 JulyJuly 2007 20:00h to 10 2007 20:00h to 10 JulyJuly 2007 6:00h (MET)2007 6:00h (MET)
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……on on thethe powerpower of 1 of 1 kmkm--scalescale & 5 min & 5 min resolutionresolution (2):(2):
“max. “max. precipitationprecipitation rate rate envelopeenvelope" of all " of all WegenerNetWegenerNet stationsstations

55--min min precipitationprecipitation datadata [mm/5 min] [mm/5 min] overover 10 10 hrshrs::
9 9 JulyJuly 2007 20:00h to 10 2007 20:00h to 10 JulyJuly 2007 6:00h (MET) 2007 6:00h (MET) 

zoom into just 2 hrs of heavy rainfall and explore 2D precipitation field…
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……on on thethe powerpower of 1 of 1 kmkm--scalescale & 5 min & 5 min resolutionresolution (3):(3):
~2~2--3 km 3 km resolutionresolution precipitationprecipitation rate 2D rate 2D fieldfield of of WegenerNetWegenerNet gridgrid

55--min min precipitationprecipitation datadata [mm/5 min]:[mm/5 min]: 9 9 JulyJuly 2007 21:35h2007 21:35h (MET)(MET)
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……on on thethe powerpower of 1 of 1 kmkm--scalescale & 5 min & 5 min resolutionresolution (3):(3):
~2~2--3 km 3 km resolutionresolution precipitationprecipitation rate 2D rate 2D fieldfield of of WegenerNetWegenerNet gridgrid

55--min min precipitationprecipitation datadata [mm/5 min]:[mm/5 min]: 9 9 JulyJuly 2007 21:40h2007 21:40h (MET)(MET)
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……on on thethe powerpower of 1 of 1 kmkm--scalescale & 5 min & 5 min resolutionresolution (3):(3):
~2~2--3 km 3 km resolutionresolution precipitationprecipitation rate 2D rate 2D fieldfield of of WegenerNetWegenerNet gridgrid

55--min min precipitationprecipitation datadata [mm/5 min]:[mm/5 min]: 9 9 JulyJuly 2007 21:50h2007 21:50h (MET)(MET)
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……on on thethe powerpower of 1 of 1 kmkm--scalescale & 5 min & 5 min resolutionresolution (3):(3):
~2~2--3 km 3 km resolutionresolution precipitationprecipitation rate 2D rate 2D fieldfield of of WegenerNetWegenerNet gridgrid

55--min min precipitationprecipitation datadata [mm/5 min]:[mm/5 min]: 9 9 JulyJuly 2007 22:15h2007 22:15h (MET)(MET)
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……on on thethe powerpower of 1 of 1 kmkm--scalescale & 5 min & 5 min resolutionresolution (3):(3):
~2~2--3 km 3 km resolutionresolution precipitationprecipitation rate 2D rate 2D fieldfield of of WegenerNetWegenerNet gridgrid

55--min min precipitationprecipitation datadata [mm/5 min]:[mm/5 min]: 9 9 JulyJuly 2007 22:30h2007 22:30h (MET)(MET)
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……on on thethe powerpower of 1 of 1 kmkm--scalescale & 5 min & 5 min resolutionresolution (3):(3):
~2~2--3 km 3 km resolutionresolution precipitationprecipitation rate 2D rate 2D fieldfield of of WegenerNetWegenerNet gridgrid

55--min min precipitationprecipitation datadata [mm/5 min]:[mm/5 min]: 9 9 JulyJuly 2007 22:50h2007 22:50h (MET)(MET)
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……on on thethe powerpower of 1 of 1 kmkm--scalescale & 5 min & 5 min resolutionresolution (3):(3):
~2~2--3 km 3 km resolutionresolution precipitationprecipitation rate 2D rate 2D fieldfield of of WegenerNetWegenerNet gridgrid

55--min min precipitationprecipitation datadata [mm/5 min]:[mm/5 min]: 9 9 JulyJuly 2007 23:05h2007 23:05h (MET)(MET)
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……on on thethe powerpower of 1 of 1 kmkm--scalescale & 5 min & 5 min resolutionresolution (3):(3):
~2~2--3 km 3 km resolutionresolution precipitationprecipitation rate 2D rate 2D fieldfield of of WegenerNetWegenerNet gridgrid

55--min min precipitationprecipitation datadata [mm/5 min]:[mm/5 min]: 9 9 JulyJuly 2007 23:35h2007 23:35h (MET)(MET)
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http://www.wegenernet.org WegenerNet Data Portal

http://wegcenter.at/wegenernet WegenerNet Homepage

ThankThank YouYou forfor YourYour AttentionAttention!!


