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Table S1.

Management and botanical composition of the investigated meadows at the test sites. The
nutrient input was estimated according to the amount and the dilution of the liquid ma-
nures (slurry, manure effluent) as estimated by the farmers and to the reference values of
the nutrient content of organic manures for South Tyrol [1]. AG = autumn grazing; FM =
farmyard manure, ME = manure effluent, S = slurry, SL = liquid phase of separated slurry,
BS = biogas slurry; G = grasses, L = legumes, F = forbs. The main species, listed by decreas-
ing rank of yield proportion, are those providing 80% yield proportion. Ach mil = Achillea
millefolium, Alo pra = Alopecurus pratensis, Ant syl = Anthriscus sylvestris, Arr ela = Ar-
rhenatherum elatius, Bro hor = Bromus hordeaceus, Dac glo = Dactylis glomerata, Ely rep =
Elymus repens, Fes pra = Festuca pratensis, Lol per = Lolium perenne, Phl pra = Phleum
pratense, Poa pra = Poa pratensis, Poa tri = Poa trivialis, Ran acr = Ranunculus acris, Sil vul =
Silene vulgaris, Tar off = Taraxacum officinale, Tri pra = Trifolium pratense, Tri rep = Trifolium

repens.
. Cut fre- Nutrient input SPe_ Yleld,
Site Ma- cles proportion
Parcel | quency [kg ha' year] o . .
(Pro- nure num- [%] Main species
vince) Code [cuts e | Total ber
year’] | P ‘1’\1‘3 P| K G|L|F
Lau- Lol per, Dac glo, Phl pra, Bro hor,
rein L1 2 F1\1>I/[E+ 112 | 24 | 157 27 6919 122 Poa pra, Tar off, Tri rep, Sil vul
(BZ) L2 3 24 | 72120 | 8 | Poapra, Trirep, Dac glo, Ely rep
R1 34 AG 19 6 |12 | 19 Dac glo, AIF) pra, Tri rep, Fes pra,
S+ Poa tri, Tar off, Ran acr
Ritt SL 183 | 33| 240 Dac glo, Al Tri F
itten RD 34AG 15 75118 7 ac glo, Alo pra, Tri rep, Fes pra,
(B2) Poa pra
R3 4 FM + 189 | 45 | 192 19 83| 4 | 13| Alopra, Poa pra, BI:O hc.)r, Tar off
R4 4 S 11 85|11 | 4 Alo pra, Poa tri, Tri pra
Fondo F1 3 14 |75] 0 |25 Alo pra, Ant syl
(TN) F2 2 BS 179 |38 | 233 8 9101 Ely rep, Arr ela, Poa pra
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Figure S1.
Flowchart of the methods for the experiment of S2 LAI enrichment by S1 SAR data

Pilot test of S1-S2 data fusion, Section 3.3.
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Figure S2.

Summary of the performances of the combinations of input features providing lowest
RMSE and highest r for the different land uses. (a) and (b): RMSE and R? for the parcel
scale analysis. (c) and (d): RMSE and R? for the analysis performed aggregating all the

parcels with the same land use.
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RMSE

RMSE

Figure S3.

Summary of the temporal gap-filling experiment for different numbers of missing acqui-
sition dates. (a) and (b): RMSE and R? for the parcel scale analysis. (c) and (d): RMSE and
R? for the analysis performed aggregating all the parcels with the same land use.
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Figure S4.

Summary of the spatial gap-filling experiment for different dimension of the gaps, corre-
sponding to 30%, 50%, or 70% of the pixels. (a) and (b): RMSE and R? for the parcel scale
analysis. (c) and (d): RMSE and R? for the analysis performed aggregating all the parcels

with the same land use.
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Figure S5.

Scatterplots of estimated GPI and yield (a) at pixel level considering all observations, (b)
at pixel level without the observations close to mowing dates, (c) at parcel level consider-
ing all observations, and (d) at parcel level without the observations close to the mowing
dates. The grey shaded areas represent the 95% confidence intervals of the slope of the

regression line.
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Figure Sé6.

Scatterplots of estimated LAI (referred to the date two days before yield sampling date)
and yield (a) at pixel level considering all observations, (b) at pixel level without observa-
tions close to the mowing dates, (c) at parcel level considering all observations, and (d) at
parcel level without observations close to the mowing dates. The grey shaded areas rep-

resent the 95% confidence intervals of the slope of the regression line.
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Reference

Figure S7.

Scatterplots of GPI (referred to the date two days before yield sampling date) and yield
(a) at pixel level considering all observations, (b) at pixel level without observations close
to the mowing dates, (c) at parcel level considering all observations, and (d) at parcel level
without observations close to the mowing dates. The grey shaded areas represent the 95%

confidence intervals of the slope of the regression line.
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