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The development of thunderstorms, a motivation for FESSTVaL
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Fazit:

• Important atmospheric proceesses happen at 
the km scale

• Limited-area weather forecast models employ 
grid spacings in the km scale

• But the km scale is not well observed by the 
surface observational network

Measurement stations:

About 25 km

Lindenberg



Characterize and investigate submesoscale variability

1. Measure submesoscale variability 

2. Quantify submesoscale variability

3. Validate representation of submesoscale variability 

Technical side

Process understanding side

Modelling side

FESSTVaL in a nutshell



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?

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

FESSTVaL more concrete



Overall measuring strategy: a circle and a triangle
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WXT

15 km

1 km

• 19 stations

• Min D : 1.5 km

• Max D : 9.6 km

• Median D : 4.9 km

Standard weather stations



WXT

APOLLO

15 km• 80 stations

• Min D : 0.1 km

• Max D : 4.8 km

• Median D : 1.8 km

Standard weather stations, self-built cold pool logger (T, p)



WXT

APOLLO

MESSI

15 km

Standard weather stations, self-built cold pool logger (T, p), self-built weather stations



Falkenberg

△x=20-80 m

Standard weather stations, self-built cold pool logger (T, p), self-built weather stations, soil 
sensors WXT

APOLLO

MESSI

Soil sensors



Standard weather stations, self-built cold pool logger (T, p), self-built weather stations, soil 
sensors, self-built radiation sensors WXT

APOLLO

MESSI

Soil sensors

FROST
Falkenberg

△x=50 m



Measuring submesoscale variability in the vertical



• 3 Supersites

FESSTVaL triangle

• 9 Wind lidars

• 4 Microwave radiometers

• 1 Infrared spectrometer

• 1 x-band radar

• 1 UAV

• Drones

Lindenberg

Falkenberg

Birkholz

Measuring submesoscale variability in the vertical



Measuring submesoscale variability in the vertical



Captured events



Rather weak cold pools

From Kirsch et al. (2024)



Cold pool Jogi

Movie by Bastian Kirsch



Cold pool Jogi



Temperature / C

Cold pool Jogi



Wind gust / m s-1

Cold pool Jogi



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



Using FESSTVaL data to validate km-scale model

Maike Ahlgrimm



Using FESSTVaL data to validate km-scale model

Area Intensity Accumulated precipitation

Maike Ahlgrimm

From Kirsch et al. (2024)



Using FESSTVaL data to validate km-scale model: looking at missforecasts?



FESSTVaL

Conclusions

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


