FESSTVal peutcher Wettrdienst
Field Experim patio-Temporal Variability in Lindenberg Wetter und Klim, einerHan

[@E

Land-atmosphere interactions
In a heterogeneous environment

Linda Schlemmer

based on input of many persons

% 2021-05-25

FESSTValL Summer School



Deutscher Wetterdienst E
Wetter und Klima aus einer Hand N

My link to FESSTValL

Background in convection, land-atmosphere interactions, modelling

2019: DWD HErZ Themenbereichsleiterin -> FESSTVaL, observations
(turbulence measurements, FESST@MOL)

Fall 2020: DWD physical processes section, process-based evaluation
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FESSTVaL i observations i evaluation - modelling

FESST@MOL
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The state of the land surface (soil moisture contents and
spatial distribution of soil moisture) influence the triggering of
convection and influence the organisation of convection

https://worldview.earthdata.nasa.gov
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Convection i why do we care?

Key process of the hydrological cycle  Involved in most severe precipitation events

>

chmidt FP

ONITORING WEATHER AND CUMATE FROM SPACE mso4 @ EUMETSAT

Braunsbach Flooding 29 May 2016
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Long-term memory of soil moisture

)¢

Soil moisture introduces memory in the
coupled land-atmosphere system

)¢

Can influence the extent and severity of
droughts and heat waves under certain
conditions
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Contents of this lecture

C Processes and Observations

C Surface Energy Balance + Water Balance (constraints on the system)

~

C Feedback on Atmosphere:

C Homogeneous soil moisture distribution
C Heterogeneous soil moisture distribution
C Heterogeneous environment

C Modelling
C Approaches
C Challenges
C Discussion
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Surface Energy Balance |0= SWyet + LWyee —G — SH — LH
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Partitioning of the available energy R, into ground heat flux, sensible and latent
heat flux
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Evapotranspiration
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ET = g A : latent heat of vaporization _

Imagine a wet/damp cloth hanging in the wind.

What happens?

A The cloth will get dry, then heat up
A Faster drying for:

A Stronger wind

A Dryer surrounding air

A Higher available energy
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Potential Evapotranspiration ET,

The amount of evaporation that would occur if a sufficient water source were
available (atmospheric demand). Upper limit on actual evapotranspiration.

A (R = G) + pacy (2555
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Penman Monteith Equation: | £’y =




