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Passive microwave (PMW) observations are the backbone of H SAF precipitation
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complement H SAF products and support future constellations such as Tomorrow.io. 30-minute gaps rises from 44.9% to 47.4%, while the mean gap decreases from 1.6 h to 1.3 h.
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Maximum collocation delay — A 5-30 min sensitivity test with ~10* block bootstrap replicates
indicated 10-15 min from categorical metrics, while continuous metrics indicated 17-30 min
(not shown). A maximum delay of 15 min was selected to balance skill and sample size.

30°N

30°S

o
-
v'/ :
o
Delay [min]

Calibration datasets:
TRP-01: Aug 21-Jul 22
TRP-03/05/06: Jun 23—May 24
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Test dataset:

TRP-01: Aug 22-Jul 23 8

TRP-03/05: Jun 24—May 25
TRP-06: Jun 24—Mar 25

at ISRR scale, matching the coarser spatial sampling of | | Data split — Categorical metrics, consistent with the continuous metrics (not shown), indicated
the ISRR product. Footprints were modelled as ellipses | | decreasing agreement between TROPICS ISRR and H20 RR with satellite age. Months 1-12 were
with scan dependent axes, from 14.4 x 17.9 km at| | therefore used for calibration as the most reliable period, while months 13—-24 were kept as an
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nadir to 34.1 x 125.6 km at the scanline edge. independent test dataset to assess the calibration results. e
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Calibration neural networks Configuration steps: hidden layer growth - feature ranking - sequential pruning = batch size tuning > learning rate tuning
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Initial learning rate: 2.5 x 10™*

NN configurations were defined through iterative growth. At each loop, an

2) RR regression NN NN specific increment of 5 or 10 neurons was tested on the first and | | Feature importance was estimated from the validation loss increase after
Output: RR second hidden layer over five random seeds. The candidate with the| |single feature removal. Sequential pruning then tested cumulative
Loss: Mean Squared Error (MSE) lowest validation loss was selected as the configuration. The search| | removals from least to most important, with hidden layer sizes readjusted
Inputs retained: 21  stopped after 3 consecutive loops without at least 0.1% improvement. J |and a 0.1% tolerance. J

Hidden neurons: [67, 34]

Batch size: 61.032 Batch size was optimized through an adaptive sensitivity analysis over five seeds, first around the current value and then near the lowest median

validation objective. The initial learning rate was tuned by progressive halving, retaining only steps improving the validation objective by at least 0.1%.
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« | H20 RR mean (u), standard deviation (o) and continuous scores refer to common hit-only samples (RR = 0.25 mm-h™), while
> categorical scores use the full datasets. Before calibration, TROPICS ISRR already shows encouraging performance: across
- « | test subsets, |[MBE]| is 1.5-26% of the H20 RR mean and RMSE is 83—94% of H20 RR o, below the reference variability.
e T i) e L ! Gt Q| Validation performance is better than test performance, consistent with decreasing agreement with satellite age shown
! Probabilty domatty function oo R i ) above. Calibration reduces RMSE to 80-87% on test and 63—71% on validation, increases CC, KGE, HSS and CSI, and reduces

Q-Q plot Probability density function
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FAR. The largest | MBE| remains over land but decreases after calibration. The lower POD reflects the trade-off accepted to
reduce FAR and improve HSS and CSl. Density scatterplots, Q-Q plots and PDFs confirm closer agreement between
calibrated TROPICS ISRR and H20 RR, especially on validation.
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|
i T e — e 0 [mm/h] [mm/h] [mm/h] [mm/h] :
il R /s Rl overall 2.03 2.60 | 0.03>-0.13 | 2.22-2.12 | 0.57-0.61 | 0.52->0.57 | 0.73-50.60 | 0.48->0.32 | 0.58->0.62 | 0.43-5>0.47 | |
33:‘: 5 (1.95) (2.57) |(-0.01->-0.19)|(1.94->1.65) | (0.67->0.77) | (0.63-0.72) | (0.81->0.73) | (0.42->0.18) | (0.66->0.76) | (0.51->0.63) '
15° N o & Land 2.61 2.52 |-0.68->-0.34| 2.24->2.14 | 0.53-50.57 | 0.42->0.53 | 0.66->0.52 | 0.58-0.39 | 0.49->0.54 | 0.35->0.39 :
e : {2 £ (2.68) | (2.56) [(-0.76->-0.39) (2.14->1.82) |(0.63->0.72) | (0.50->0.68) | (0.69-0.60) | (0.54->0.22) | (0.53-50.67) | (0.38->0.51) | |
f{“ ; v Sea 1.88 2.60 0.22-5-0.07 | 2.22->2.12 | 0.59->0.61 | 0.52-50.58 | 0.77->0.64 | 0.45-0.29 | 0.61->0.65 | 0.47->0.50 | I
10" N e . 1 (1.80) (2.54) [(0.16->-0.14)|(1.88->1.60) | (0.70->0.78) | (0.63->0.73) | (0.86—>0.78) | (0.38->0.16) | (0.70->0.80) | (0.56->0.68) | |
05 || Foy | 218 | 285 |-0205-0.191 2.3652.28 | 0.58-0.62 | 0.5130.57 | 0.7550.62 | 0.47-50.29 | 0.60-0.65 | 0.45-50.50 :
— nner (2.05) | (2.75) [-0.16--0.19)(2.02->1.78) | (0.68->0.77) | (0.62->0.72) | (0.83-50.77) | (0.41-50.17) | (0.67->0.79) | (0.53->0.66) | |
SN FE &°E * 2E &8E o +E &sgg B Mid EOV 2.08 2.68 | 0.04->-0.12 | 2.252.16 | 0.59->0.62 | 0.54->0.59 | 0.75-50.62 | 0.47-0.31 | 0.59->0.64 | 0.45->0.49 ||
|
Example of RR fields from H20 RR (left), TROPICS-06 ISRR (center), and calibrated (2.01) (2.62) ((0.05->-0.17)((1.95->1.69) | (0.69->0.77) | (0.65->0.72) | (0.83->0.75) | (0.40->0.17) | (0.67->0.78) | (0.53->0.65) |
TROPICS-06 ISRR (right) on 19 Aug 2024 at 14:45 UTC over the northern Gulf of Guinea Outer FOV 1.81 2.18 0.26->-0.07 | 2.04->1.89 | 0.55->0.57 | 0.51->0.55 | 0.71->0.56 | 0.51->0.36 | 0.54->0.58 | 0.41->0.43 |,
(1.79) (2.30) [(0.09->-0.20)|(1.83->1.47) | (0.65->0.78) | (0.61-0.72) | (0.77—0.68) | (0.44->0.19) | (0.62->0.72) | (0.48->0.59) | |
Test dataset Validation dataset _ _ _ T _ I
- ROTCORR - Felibreled TROPIES IR - ROTCORR - Felibreled TROPICS IR Independent test results are reported for TROPICS ISRR before - after calibration, with validation scores in parentheses.
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