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Conclusions

Ah there will be a yearlong field campaign
— EOPs
— |OPs

AAh  many additional surface based remote sensing instruments

Ah  data openly available
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Hypothesis

M. Weather forecast in mountainous terrain is worse than in the flat lands
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Mountain vs flatland stations

1 hr averages, mountain vs flat lands
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Hypothesis

M. Weather forecast in mountainous terrain is wg\lase than in the flat lands

M dueto

— mountain-specific processes (and our missing understanding)

— |lower density in observations — also observational challenges
— larger challenges in DA ...

A three out of four pillars in TEAMXx



TEAMXx Science Plan

Micro- and meso-scale processes within and
above the mountain boundary layer (MoBL);
Interaction between scales.

Process understanding

Collaborative use of multi-platform
instrumentation to sample the spatial
heterogeneity of turbulence and mesoscale
circulations over and near mountains

TEAMXx Joint Experiment(s)

Improving Weather and
Climate Models

Models right for the right reason, i.e.,
identification and reduction of model biases
and uncertainties over complex terrain

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

Support to Weather and
Climate Service Providers

Quantitative understanding of momentum,
energy and mass exchange over mountainous
terrain

Quality-controlled observational data pool,
available for process investigation, high-
resolution model verification,
parameterization development

Weather forecasts and climate simulations
over mountains as good as over flat terrain,
and less reliant on model output post-
processing

Smaller uncertainty of impact models, due to
reduced errors in weather and climate
information.

Serafin et al. 2020
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Multi-scale Transport and
Exchange Processes in the
Atmosphere over
Mountains
Programme and experiment

» ...a bottom-up financed research program on weather,
climate & air pollution in mountain areas

> in the ‘tradition’ of international mountain
meteorology programs (ALPEX, PYREX, MAP — TEAMX)

» Institutional ‘crowd funding’ for a Programme
Coordination Office (PCO - @ UIBK)

» endorsed by the World Weather Research Programme (WWRP) of WMO
cross-cut project of the GEWEX Hydroclimate Panel (WCRP)




TEAMx Observational Campaign (TOC) TEM(

Autumn 2024 - autumn 2025 (EOPs and IOPs):
2024 2025 2026

< 1yrTOC >

TOC: 1 year duration - operational plus semi-operational networks
- additional deployments (> ‘an additional AWS’)

Extended Operations period Winter (WEOP): 6 weeks
- additional deployments - project based
- |IOPs (airborne observations, RaSo, ...)

Extended Operations period Summer (sEOP): 6 weeks
- additional deployments — project
- IOPs (airborne observations, RaSo, ...)



- Northern Pre-Alpine Target Area

:;}.}l - Inn Valley Target Area

Tl |

-
] Jl Alpine Crest Target Area

TE AMX

4 target areas

AA in an area of relatively
dense AWS coverage

AA accessibility of sites

A steep gradients
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EOPs
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Winter EOP

AA additional DWL / T&RH %

A existing RaSo

A existing sfc flux sites
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EOPs
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Assimilation

A\ ‘standard observations’ (additional DWL / MWR, RaSo) during EOP
— 500 m ICON simulations @DWD and MCH
— in the framework of GLORI-A project (digital twin over the alpine region)
— possibly other digital earth contributions
— used for IOP planning (dedicated forecasts)

A high-resolution reanalysis (\/

— target grid spacing: 125 m '
— for the IOPs h&
— project GREAT (U Vienna, U Innsbruck, KIT, DWD, MCH) u

14
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GREAT plans

B

A GRey-zone Ensemble Analysis for TEAMx: GREAT
— under review

KENDA

— Localized Ensemble Transform Kalman Filter (LETKF)

— presently implemented in the Kilometer-scale Ensemble Data
Assimilation system KENDA (of ICON) [schraff etal. 2016]

Background error models

— for high-resolution ensemble perturbations in complex terrain
— different error sources

— uses TOC (and i-Box) observations for reference

Terra incognita

15



TE AMX
GREAT plans

AA Background error models
— using LES & available obs (existing DWL/MWR and i-Box sites)

A different error sources
- turbulence model (e.g., Goger et al. 2018/19)
- large scale IC & BC
- local IC & BC (SEB and surface exchange)

- internal errors

A modeling challenges ...
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LES in complex terrain ....
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WRF simulations:

- vertical wind

- quite tricky
smoothing of topo

- also requires input
(sfc character, SM, ...)
at similar resolution

Umek et al. (2022)
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Conclusions

Ah there will be a yearlong field campaign
— EOPs
— |OPs

many additional surface based remote sensing instruments

data openly available

2 2

DA in complex terrain requires special efforts
— data availability

— representativeness

— modeling challenges

A TEAMXx provides a step forward ....
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