
Objective Developing a Sentinel -1 based indicator tracking 
production parking lot occupancy as a real -time 
proxy for automotive production levels
(based on a prototype previously implemented as 
part of the Rapid Action for COVID -19 and Earth 
Observation initiative of ESA)

Conclusion • Sentinel -1 based production parking lot 
occupancy is a viable real -time proxy for 
automotive production in Germany

• Indicator can complement traditional short -term 
economic statistics with significantly reduced 
latency

• Future work: methodological refinement, transfer 
to other sectors (retail, tourism, port logistics)

Introduction • Traditional macroeconomic indicators suffer from 
substantial reporting delays (e.g., German GDP 
released ~30 days after the end of the quarter)

• Economic crises like COVID -19 exposed the need 
for near real -time data to support policy 
decisions

• Earth Observation offers systemic, border -
independent observations to complement official 
statistics

• Automotive industry accounted for ~4% of 
German GDP in 2021, making it a meaningful 
proxy for the wider economy

Methods Site  s e le c t io n: 
• 18  o f 2 4  d o me s tic  p ro d uc tio n s ite s  s e le c te d  

b a s e d  o n s uita b ility o f o p e n-a ir p ro d uc tio n 
p a rking  lo ts

S e ntine l-1 d a ta
• GRD Le ve l-1, IW  mo d e , VH p o la riza tio n 
• Ob s e rva tio n p e rio d  fro m Oc to b e r 2 0 14  to  June  

2 0 2 4  with re vis it time s  o f 1–12  d a ys

Pro c e s s ing : 
• Me a n σ⁰ b a c ks c a tte r p e r p a rking  lo t re trie ve d  via  

Se ntine lHub  S ta tis tic a l API  Hig he r b a c ks c a tte r 
= mo re  c a rs  p re s e nt (d o ub le  b o unc e  e ffe c t o n 
me ta llic  ve hic le  s he lls )

• Time  s e rie s  s p lit  b y o rb it, m in–ma x no rma lize d , 
the n re c o mb ine d

• Pa rking  lo ts  a g g re g a te d  b y s ize  (we ig hte d  
a ve ra g e ) a t s ite  le ve l; s imp le  a ve ra g e  a t 
ma nufa c ture r a nd  na tio na l le ve l

Va lid a t io n
• Na tio na l le ve l: VDA mo nthly p ro d uc tio n fig ure s  
• Ma nufa c ture r le ve l: Ma rkLine s  mo nthly d a ta  
• Pe a rs o n c o rre la tio n o n min–ma x no rma lize d  time  

s e rie s

Enhancing Macroeconomic 
Statistics with Sentinel -1:
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Fig. 1. Overview of domestic 
automotive production 
sites by manufacturer
in Germany. 

Table 1. Overview of Validation Results.

Fig. 2. Comparison of the 
satellite -based production 
indicator (purple lines) and 
the VDA validation data 
(orange lines) for the (a) car 
and (b) truck production 
sites aggregated for the 
entire domestic production.

Discussion
Strengths

• Weather -independent, openly available, 
continuous monitoring

• Captures broad production trends and major 
disruptions

• Despite coarse resolution, mean backscatter is 
sensitive to sub -pixel occupancy changes

• Short -term production halts not always visible 
(vehicles may remain parked; bundled 
shipments)

• Indoor storage facilities not captured
• Aggregated validation data limits site -level 

performance assessment
• Temporal resolution constrains capturing rapid 

occupancy changes

Limitations
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