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The development of thunderstorms, a motivation for FESSTValL
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Fazit:

* Important atmospheric proceesses happen at
the km scale
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* Limited-area weather forecast models employ G005 F475
grid spacings in the km scale _
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* But the km scale is not well observed by the Go‘oe
surface observational network
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FESSTVaL in a nutshell

Characterize and investigate submesoscale variability

1. Measure submesoscale variability Technical side
2. Quantify submesoscale variability Process understanding side

3. Validate representation of submesoscale variability Modelling side



FESSTValL more concrete

had a particular emphasis on cold pools, their interactions with the land surface
and the planeteray boundary layer, and wind gusts

1. How big and how homogeneous are cold pools?

2. How frequent are coherent structures in the PBL?

3. How representative is the measurement of a wind gust at a point?

4. Spatial variability in low-level jet and effect on wind power?

5. Can submesoscale variability change domain-mean radiation?

6. Can we machine learn submesocale variability in soil moisture?



Overall measuring strategy: a circle and a triangle
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Standard weather stations
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Standard weather stations, self-built cold pool logger (T, p)
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Standard weather stations, self-built cold pool logger (T, p), self-built weather stations
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Standard weather stations, self-built cold pool logger (T, p), self-built weather stations, soil

sensors
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Standard weather stations, self-built cold pool logger (T, p), self-built weather stations, soil
sensors, self-built radiation sensors
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Measuring submesoscale variability in the vertical



Measuring submesoscale variability in the vertical

Lindenberg

3 Supersites ¢ Birkholz
FESSTVaL triangle
9 Wind lidars

4 Microwave radiometers
1 Infrared spectrometer
1 x-band radar

1 UAV

Drones

Falkenberg ® ® o



Measuring submesoscale variability in the vertical




Captured events
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Rather weak cold pools

Date and start time

Aug 04, 1100 h
Jun 26, 1000 h
Aug 27, 0900 h
May 19, 1000 h
Jul 11, 2200 h
May 25, 1300 h
May 20, 0930 h
May 29, 1430 h
May 18, 0900 h
Aug 01, 1330 h
Jun 25, 1000 h
Aug 04, 1700 h
May 27, 1830 h
May 28, 1000 h
May 23, 1400 h
Aug 16, 0900 h
May 23, 1100 h
Aug 26, 1600 h
Aug 10, 2030 h
Aug 01, 1730 h
Jul 05, 1700 h

Jul 17, 1100 h
Aug 09, 2100 h
Aug 26, 1100 h
Aug 03, 2130 h
May 22, 1600 h
Aug 22, 1900 h
May 27, 1600 h
Aug 26, 1330 h
Jun 19, 1900 h
May 17, 1800 h

Jul 13, 2330 h

Jul 09, 1800 h
Aug 10, 1030 h
Aug 08, 1830 h
Aug 08, 2230 h
May 25, 1700 h

Jul 09, 1430 h
Jun 29, 1430 h
Jun 12, 1430 h
Jun 12, 1200 h

Jul 25, 1500 h
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Cold pool Jogi

52.3°N

52.2°N

52.1°N

Cold Pool Event 29 Jun 2021, 13:15 UTC (Jogi)
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Cold pool Jogi
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Cold pool Jogi
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Cold pool Jogi
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Where to find the data?

Data are stored at ICDC (U Hamburg) and freely available

https://www.cen.uni-hamburg.de/en/icdc/data/atmosphere//samd-st-fesstval.htmlsamd-st-datasets

UNIVERSITAT HAMBURG STAFF SERVICE PORTAL  STINE env Q

Photo: getty images/L. Calvetti

A UHH — CEN - Center for Earth System Research and Sustainability — 1CDC — Data —> Atmosphere —>
SAMD Data Sets - Short Term Observations —> FESSTVal Campaign 2021

FESSTVAL CAMPAIGN 2021

The data of the FESSTVaL measurement campaign (Field Experiment on sub-mesoscale spatio-
temporal variability in Lindenberg) from 2021 can be found here.

These data sets are part of the SAMD archive. See research section, to find more information about
the SAMD Archive.

Data Sets FESSTVal Campaign 2021

1. Rainfall rates estimated from X-Band radar observations during FESSTVaL 2021 ( http://doi.org
/10.25592 /uhhfdm.10090 )

= fval-uhh-wrxFLKOO-I2-rr: Rainfall rates estimated from X-Band radar observations during FESSTVaL
2021

2. Meteorological network observations by APOLLO and WXT weather stations during FESSTVaL 2021
( http://doi.org/10.25592 /uhhfdm.10179 )

= fval-uhh-apollo00-12-pa: Pressure data, Meteorological network observations by APOLLO weather




Using FESSTVal data to validate km-scale model

Expt: cppdev _cp, 12:50UTC Expt: cppdev _cp, 12:50UTC
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Using FESSTVal data to validate km-scale model
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Using FESSTVal data to validate km-scale model: looking at missforecasts?
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Conclusions

FESSTVal

https://www.cen.uni-hamburg.de/en/icdc/data/atmosphere//samd-st-fesstval.htmlsamd-st-datasets
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