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VLBI Intensive sessions
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• 1 hour single baseline sessions dedicated to derive UT1-UTC

• goal: identifying the optimal VLBI baseline geometry

Landskron and Böhm (2019)



• artificial VGOS stations placed on a 10° x 10° global grid

• scheduling and simulation:

– almost 3000 baselines investigated

– monthly schedules per baseline

– focus corner observations – scheduling approach (Uunila et al., 2012) (Baver and Gipson, 2015)

Experiment setup 
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• high ഥ𝝈𝒅𝑼𝑻𝟏
– short baselines

– very long baselines

– baseline orientation parallel   
to Earth rotation vector/   
mid-point close to equator

Optimal VLBI baseline geometry

4

𝑙𝑎𝑡1 + 𝑙𝑎𝑡2 ≈ 0

Schartner et al., 2021 – submitted to JOGE

reference station



• high ഥ𝝈𝒅𝑼𝑻𝟏
– short baselines

– very long baselines

– baseline orientation parallel   
to Earth rotation vector/   
mid-point close to equator

• optimal baselines

– high-to-mid-lat and low-to-
mid-lat baselines and large 
δ𝑙𝑜𝑛

Optimal VLBI baseline geometry
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𝑙𝑎𝑡1 + 𝑙𝑎𝑡2 ≈ 0
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Optimal VLBI baseline geometry
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reference stationN-S oriented baselines (only 50% worse
compared to the most perfect baseline!)



Partial derivative
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Partial derivative
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• variability of partial derivatives Τ𝜕𝜏
𝜕𝑑𝑈𝑇1 strongly correlated with 𝜎𝑑𝑈𝑇1

• Τ𝜕𝜏
𝜕𝑑𝑈𝑇1 depends on position of mutually visible source

→explain our findings:

– equatorial baselines→ low variability in Τ𝜕𝜏
𝜕𝑑𝑈𝑇1→ high 𝜎𝑑𝑈𝑇1 (figure a)

– north-south baselines (equator-pole) → high variability in Τ𝜕𝜏
𝜕𝑑𝑈𝑇1→ low 𝜎𝑑𝑈𝑇1 (figure c)

– baselines oriented parallel to Earth rotation vector→ low variability in Τ𝜕𝜏
𝜕𝑑𝑈𝑇1→

high 𝜎𝑑𝑈𝑇1(figure d)

– baselines with mid-point close to equatorial plane → low variability in Τ𝜕𝜏
𝜕𝑑𝑈𝑇1→

high 𝜎𝑑𝑈𝑇1(figure e)



Intensive baseline quality metrics

ǁ𝑠 𝑥 = 𝑚𝑎𝑥 𝑥 −min(𝑥)

Ƹ𝑠 𝑥 =
σ𝑖
𝑛 𝑥𝑖 − ҧ𝑥 2

𝑛
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• distribution of 𝜎𝑑𝑈𝑇1 w.r.t.:

– baseline length (3D and 2D) – variability of 
𝜕𝜏

𝜕𝑑𝑈𝑇1
(total and effective spread)

Schartner et al., 2021 – submitted to JOGE
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• distribution of 𝜎𝑑𝑈𝑇1 w.r.t.:

– baseline length – variability of 
𝜕𝜏

𝜕𝑑𝑈𝑇1
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• correlation coefficient shows strong negative correlation between the variabilty of 
Τ𝜕𝜏
𝜕𝑑𝑈𝑇1 and 𝜎𝑑𝑈𝑇1

• effective spread of Τ𝜕𝜏
𝜕𝑑𝑈𝑇1→ best metric to judge suitability of Intensive baseline



Conclusion
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✓ provided a global evaluation of VLBI baselines for the rapid determination of dUT1
through Intensive sessions

✓ almost 3000 baselines scheduled and simulated

✓ confirmed: importance of corner observations

✓ additional insight on geometry of Intensive baselines

➢ evaluation of Intensive baselines using partial derivatives
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