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What if we fill the gap with data with more “drift”

1.2
Missing "mission" data
10, Drifting gap-fill product
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There will be some error: gy jin
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* We can (often) estimate gy,

* We can predict the effect of oy ,;, on e.g. trend uncertainty



* We can (often) estimate oy,



We can often estimate oy iy,

* For EEI: trends in Earth’s heat content constrain EEI
* Example concern: you need a long-enough overlap period to remove bias

* Fore.g. SW/LW components, methods include:
* We can use the common overlap period



AIRS + Machine Learning as a proxy (see Chris
Wilson poster)

* Train a random forest to predict CERES 1° average longwave
irradiance from AIRS spectra + viewing angle
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| will now show a cartoon of how drift can affect reported trends vs
truth

We will then combine everything to talk about science questions &
requirements.



Example Large Stitching Error
-~ Handoff Boundary (2021)
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-~ Handoff Boundary (2021)

— Example Large Stitching Error
—True fit (early)
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— Example Large Stitching Error
-~ Handoff Boundary (2021)

—True fit (early)
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An obvious big jump/drift has an obvious big
effect on trends.

(Provable) Assertion: The uncertainty in the
size of that jump/drift can be trace to
uncertainty in trends.



Trend starting in 2000: as the record lengths, trend uncertainty shrinks

Evolution of Trend Uncertainty with Record Length
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If “stitching” uncertainty has 10% of system noise, not a big deal:

Evolution of Trend Uncertainty with Record Length
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If “stitching” uncertainty has 50% of system noise, loss of confidence:

Evolution of Trend Uncertainty with Record Length
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Example science questions

* What is the trend (if any) in EEI?
* |s hemispheric albedo symmetry stable?

* |s the mixed-phase cloud feedback triggering southern ocean ERB
trends?

* What is the split in clear-sky versus cloudy components of ERB
related to Arctic amplification?



Every question looks at statistics at different
scales

* What is the trend (if any) in EEI?
* |s hemispheric albedo symmetry stable?

* |s the mixed-phase cloud feedback triggering southern ocean ERB
trends?

* What is the split in clear-sky versus cloudy components of ERB
related to Arctic amplification?



Example application: CERES EEI, error shiftin
2028.

(Libera launch late 2027)



CERES trend (red-dash) and its detectability
given different join errors for CERES-Libera

Hemispheric Albedo

e EEI - (a)symmetry ~ Southern Ocean SW
Slope or error
S 1.0~ - - (W m™2]
) - = CERES trend
"EOS_ ] L Lt _G)/jojn - OO
[ — Oyjoin = 0.05
§ 067 ] | — Oyjoin = 0.1
= ga " —— T T | i — Oyjoin = 0.2
g e i e el Gonm—O5
|t 0.2 é | { — Oyjoin = 1.0
O'onm =2.0
0.0

| | I | | I | | |
2025 2030 2035 2040 2025 2030 2035 2040 2025 2030 2035 2040
End year of fit End year of fit End year of fit



Conclusion: we have tools to relate science
guestions to a product requirement.
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