
Measured longwave irradiance time series

Upwelling L(t) and downwelling l(t)

Savitzky–Golay preprocessing

Define the target-time neighbourhood
and processed L(t) and l(t) series

Construct the candidate
temporal-pair population

Generate all permitted (t1, t2) pairs
within the prescribed search geometry

Physical and numerical candidate screening

Apply the quasi-steady apparent-temperature
constraint, denominator/conditioning checks,
and physical 0 < ϵlinear < 1 admissibility

Irradiance-identifiable
pairs available?

|∆L| > |∆l|

No production
retrieval

Dataset remains
represented in

workflow accounting

Information-aware candidate weighting

Combine candidate uncertainty with marginalized
emissivity information to weight the admissible

population; no fixed Fisher rejection threshold is used

Progressive temporal-neighbourhood search

Expand the search radius and estimate
the robust local emissivity centre from the
information-sufficient candidate population

Sufficient information and
a stable centre obtained?

Stable-centre pathway

Select the production
pair from the accepted

local population

Prescribed
fallback pathway

Use the best
informative full-window
population and select
a production pair

Final production pair (t1, t2) A

Selected-pair thermal correction

Apply the clean-thermal correction
where physically admissible

A

Physical-state applicability and
reciprocal emissivity selection

Evaluate the radiative-state geometry; apply the
exact reciprocal mapping only where physically

applicable, otherwise retain the backbone estimate

Construct the Newton initial emissivity state ϵ0

Newton–Raphson emissivity refinement

Apply the established nonlinear retrieval
formulation (fixed eight updates)

Retrieve corrected surface temperature Ts

Retrieval diagnostics and uncertainty propagation

Residual, nonlinear emissivity sensitivity, correlated
σϵ, and irradiance/emissivity contributions to σTs

Final retrieval products

Broadband emissivity ϵ, land-surface
temperature Ts, and associated uncertainties

No

Yes

Yes No



