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Libera is on its way!
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But What if..
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Examples

ICESat gap: ;
$15m/year to bridge ICEsat gap s gl
According to MacGregor et al.
(2021)*

Image source: NASA
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20+ years of scientific disagreement
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*”part of its budget came from the American Recovery and Reinvestment Act of
2009, which ultimately set OIB [Operation Ice Bridge]’s budget at ~$15M per
year.” doi: 10.1029/2020RG000712
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What if we fill the gap with data with more “drift”
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What if we fill the gap with data with more “drift”
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What if we fill the gap with data with more “drift”
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What can we do?

Image source: David C. Bowman NASA, Langley
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What can we do?
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Bridging a data gap using computed TOA fluxes from one
satellite product and one atmospheric reanalysis results in
errors that are a factor of 4 larger than those obtained when
there is overlap between successive missions.



What can we do?
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Two factors of a gap are:

1. How long is the gap? At
2. How big is the error? o,y



Questions:

1. How do gap size At and error o,y affect trend
uncertainty?

2. Can we predict this ahead of time, and thus
estimate scientific value of efforts to change At
ale OAY



We can imagine many scenarios:
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5,000 fits. Calc standard
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Trends errors (right) usually shrink with time,
but not if o,y IS too big
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Trends errors (right) usually shrink with time,
but not if o,y IS too big
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Trends errors (right) usually shrink with time,
but not if o,y IS too big
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Predict future errors by combining:

(1) Extending random component of trend today (t1)

A2 A2 Z?tl(ti o E1)2
l l

(2) Including opy component by fitting a step function



It works!
Predicted errors (dashed) are very close to the true errors (solid).
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For CERES global: g,y > 1 W m™ explodes
errors
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* We can predict trends errors for hypothetical data gaps

* The method works for any data series where we can
estimate autocorrelation

* Globally? We want o,y < 1 W m~. Regional answers may
differ.






Left is p values estimated, very close to goal

Example slope error prediction with p; = 0.6
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If you also fit a “jump” (squares/circles) you remove the
dependence on the jJump size, but the trend error is way
larger — no more information gained by new mission
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