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A little bit of history
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discussion started: after ICAM-2015

Coordination and Implementation Group 
established (9/2017)

ŜƛƎƘǘ ƛƴǎǘƛǘǳǘƛƻƴǎ ŦƻǊƳŜŘ Ψ¢9!aȄ-{ŜŜŘΩ
Ÿ joint financial support for setting up a 
     PCO (COSMO consortium joined later)
Ÿ establishing a TEAMx community (MoU)
Project coordinators

Innsbruck, 4.9. 2015

Stefano Serafin Helen Ward Manuela 

Lehner

Stephanie 

Westerhuis



A little bit of history
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Review papers in Atmosphere, special issue

White Paper
Ÿ overview of the scientific scope of TEAMx

D9²9· vǳŀǊǘŜǊƭȅΣ .!a{ 9ǎǎŀȅΣ Χ

Serafin et al 2020, ISBN 978-

3-99106-003-1

available from:

www.teamx-

programme.org

¢9!aȄ ƛǎΧ

...endorsed by WWRP ..a cross-cut  project of the GEWEX 
      Hydoclimate Panel



TEAMx ςwho is it?
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The first TEAMx workshop 2019 fully on site 2019

¢ƘŜ ǎŜŎƻƴŘ ¢9!aȄ ǿƻǊƪǎƘƻǇ 
нлнм Ŧǳƭƭȅ ƻƴƭƛƴŜ

The third TEAMx workshop 
last week fully hybrid 2023

ΧǘƘŜ ƻƴǎƛǘŜ ǇŀǊǘƛŎƛǇŀƴǘǎ ƻƴ CǊƛŘŀȅ р ǇƳ Χ 



A little bit of history
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ƛƴ ǘƘŜ ΨǘǊŀŘƛǘƛƻƴΩ ƻŦ ŜŀǊƭƛŜǊ 
mountain meteorology programs 
(ALPEX, PYREX, MAP Ÿ TEAMx)

bottom-up financed

²Dǎ ϧ ¢¢ǎ



Lǘ ƛǎ ŀōƻǳǘΧ ŜȄŎƘŀƴƎŜ ǇǊƻŎŜǎǎŜǎ ƻǾŜǊ Ƴƻǳƴǘŀƛƴǎ

Momentum

orographic blocking

gravity wave breaking

orographic drag parameteri-   
sations in general circulation 
models

Heat

https://scied.ucar.edu/longcontent/energy-budget

thermally driven breezes

cold air pooling

Interaction meso- local scales

no parameterisations

7



Lǘ ƛǎ ŀōƻǳǘΧ ŜȄŎƘŀƴƎŜ ǇǊƻŎŜǎǎŜǎ ƻǾŜǊ Ƴƻǳƴǘŀƛƴǎ

Mass: water

orographic precipitation

triggering of convective 
precipitation (CI)

ΨǿŀǘŜǊ ǘƻǿŜǊǎΩ ŦƻǊ ǘƘŜ 
surrounding plains

http://www.algebralab.org/practice/practice.aspxfil
e=Reading_WaterCycle.xml

Mass: CO2 

(trace gas)

global (regional) budgets 
most uncertain  over land

poorly represented exchange 
over orography may be one 
ǊŜŀǎƻƴ ŦƻǊ ΨƳƛǎǎƛƴƎ ǎƛƴƪΩ

slideshare.net

8

http://www.algebralab.org/practice/practice.aspx


¢ƘŜ aƻǳƴǘŀƛƴ .ƻǳƴŘŀǊȅ [ŀȅŜǊ όaƻ.[ύ

traditionally, earth-
atmosphere exchange 
through the Atmospheric 
Boundary Layer
Ÿ vertical

over mountains: 
interaction with 
mesoscale flows
Ÿ thermally driven
Ÿ dynamically forced
Ÿ multi-scale!
3-dimensional: Mountain 
Boundary Layer: MoBL
spatially inhomogeneous

9



TEAMx Science Plan
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Objective Primary Focus Target

Process understanding
Micro- and meso-scale processes within and 

above the mountain boundary layer (MoBL); 
Interaction between scales.

Quantitative understanding of momentum, 

energy and mass exchange over mountainous 
terrain

TEAMx Joint Experiment(s)

Collaborative use of multi-platform 

instrumentation to sample the spatial 
heterogeneity of turbulence and mesoscale 

circulations over and near mountains

Quality-controlled observational data pool, 

available for process investigation, high-
resolution model verification, 

parameterization development

Improving Weather and 
Climate Models

Models right for the right reason, i.e., 
identification and reduction of model biases 

and uncertainties over complex terrain

Weather forecasts and climate simulations 

over mountains as good as over flat terrain, 
and less reliant on model output post-

processing

Support to Weather and 
Climate Service Providers

Air pollution, hydrology, climate change 

scenarios (e.g., elevation-dependent climate 
change).

Smaller uncertainty of impact models, due to 

reduced errors in weather and climate 
information.

Serafin et al. 2020



Joint TEAMx Observational Campaign (TOC)
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²ƛƴǘŜǊ 9ht όǿ9htύ 
ǎǇŜŎƛŦƛŜŘ ŘŀǘŜǎΥ Wŀƴ нл нлнр ς CŜō ну нлнр

{ǳƳƳŜǊ 9ht όǎ9htύ

ǎǇŜŎƛŦƛŜŘ ŘŀǘŜǎΥ WǳƴŜ мс нлнр ς Wǳƭȅ нр нлнр



Joint TEAMx Observational Campaign (TOC)
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Northern Pre-Alpine TA
Ÿ Stefan Kneifel (LMU)
Ÿ Hannes Vogelmann (KIT Alpin) 

Inn Valley TA
Ÿ Manuela Lehner (UIBK) 

Alpine Crest TA
Ÿ Charles Chemel (NCAS) 

Adige Valley TA
Ÿ Nadia Vendrame (Unitn) 



Joint TEAMx Observational Campaign (TOC)

мо

Ÿ AWS, ceilometers, air quality
Ÿ lidars, radars, MWRs
Ÿ radio sounding
Ÿ flux sites

TOC

Ÿ additional profile sites 
     (lidar, radars, MWR)
Ÿ flux sites (Mezzolombrano)

(semi-) operational observations

additional deployments



EOPs  - backbone
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wEOP sEOP profile site
Ÿ lidar, MWR

radar

radio sounding

EC site

Ƴŀƴȅ ΨǎǳǇŜǊǎƛǘŜǎΩ
Ÿ additional profiles (U, T, H)
Ÿ radar (rain, cloud, MRR)
Ÿ ƻǘƘŜǊ ό{9.Σ ŘǊƻƴŜǎΣ Χύ



IOPs - Personnel-intensive observations
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TUBS:  Cessna F406 Sarntal Alps (KIT)
sEOP

IVTA (UIBK)
sEOP

5[wΥ     /Ŝǎǎƴŀ DǊŀƴŘ /ŀǊŀǾŀƴIVTA (UIBK)
wEOP / sEOP

cross-Alpine (DLR)

TEAMx-UK:     
 FAAM BAe-146

Cross Alpine (TEAMx-UK)
sEOP



IOPs - Personnel-intensive observations
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RaSo:    additional sites Sarntal Alps (NCAS / KIT)
(wEPO) / sEOP

KOL (UIBK)
wEPO/sEOP

Branneburg (DWD)
sEOP

ŀŘŘƛǘƛƻƴŀƭ ΨǘƛƳŜǎΩ ŀǘ IƻƘŜƴǇǊŜƛǖŜƴōŜǊƎΣ !ƭǘŜƴǎǘŀŘǘ Σ 
Unterschleißheim (DWD)

5ǊƻƴŜǎΥ     ǎǿŀǊƳ ƻŦ ŘǊƻƴŜǎNafingalm (DLR/UIBK)
sEOP

drone Branneburg (IVTA) (DWD)
sEOP

drone Mezzolombrano (AVTA) (Eurac)
sEOP

training over snow...



Activities in the Inn Valley and at ACINN

мт

Radiosonde

 Wind/TRH profile

 Flux station

 Weather radar

 Ceilometer

 AWS



Permanent Infrastructure Operated by UIBK
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©Klemens Weisleitner



Valley Atmosphere
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Photos: A. Gohm

Innsbruck University (UIBK, KIT)

Photo: J. Vüllers

Kolsass (UIBK, KIT)

Radiosonde

 Wind/TRH profile

 Ceilometer

Radfeld (Meteo Swiss, 

GeoSphere Austria)

Kufstein 

(GeoSphere Austria)



Valley Atmosphere
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Pfister et al. (2024) : The TEAMx-PC22 Alpine field campaign ï objectives, instrumentation, and observed phenomena. Meteorologische Zeitschrift

3D structure of the mountain boundary layer

Thermal structure and wind field



Extended Observation Periods
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wEOP

sEOP

Radiosonde

 Wind/TRH profile

 Flux station

 Weather radar

 Ceilometer



wEOP ςSlope-Wind Experiment
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wEOP

Radiosonde

 Wind/TRH profile

 Flux station

 Weather radar

 Ceilometer

UIBK, Université Grenoble Alpes



wEOP ςSlope-Wind Experiment
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Turbulence characteristics of the katabatic flow

Advection along and across the slope

Heterogeneity of the mean and turbulent flow 
characteristics

DTS

UIBK, Université Grenoble Alpes



ǿ9ht ς{ƭƻǇŜπ²ƛƴŘ 9ȄǇŜǊƛƳŜƴǘ
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Pfister et al. (2024) : The TEAMx-PC22 Alpine field campaign ï objectives, 

instrumentation, and observed phenomena. Meteorologische Zeitschrift

Example DTS deployment at Kolsass ï vertical profile

Vertical profiles of mean and 
turbulent flow characteristics

Stiperski et al. (2020) : On the turbulence structure of deep katabatic 

flows on a gentle mesoscale slope. Quart. J. Royal. Meteorol. Soc.

Example of deep katabatic flow profiles

Temperature structure at a high temporal 
and spatial resolution

¦L.YΣ ¦ƴƛǾŜǊǎƛǘŞ DǊŜƴƻōƭŜ !ƭǇŜǎ


