Supplementary Materials

Figure S1 - R2 and AIC values of the BRIN Daily model obtained for all fitted and average models, grapevine varieties and starting dates. The symbols (points and triangles)
show the model results at two starting dates (in this example to =-121 and -152 DOY), while the two colours represent fitting (red) and validation (blue) procedure, respectively. The
filled symbols constitute the R? and AIC values of the models obtained by the selected HP parameter sets, while the dashed (fitting) and dotted (validation) lines depict the average
R? and AIC values for both starting dates (in this example orange line = -121 DOY and green line = -152 DOY). The boxplots represent the R? and AIC values distribution for HP
(orange and light blue: HP model application on all validation sub-samples for to =-121 and to = -152 DOY, respectively) and AV (boxplot in the shaded area, orange and light blue:
AV application on all validation sub-samples for to =-121 and to =-152 DOY, respectively). The outliers represent all values out of the 1.5*InterQuartile Range (IQR) of the boxplot.
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Figure S2. R? and AIC values of the BRIN Hourly model obtained for all fitted and average models, grapevine varieties and starting dates. The symbols (points and triangles)
show the model results at two starting dates (in this example to =-121 and -152 DOY), while the two colours represent fitting (red) and validation (blue) procedure, respectively. The
filled symbols constitute the R? and AIC values of the models obtained by the selected HP parameter sets, while the dashed (fitting) and dotted (validation) lines depict the average
R? and AIC values for both starting dates (in this example orange line = -121 DOY and green line = -152 DOY). The boxplots represent the R? and AIC values distribution for HP
(orange and light blue: HP model application on all validation sub-samples for to =-121 and to = -152 DOY, respectively) and AV (boxplot in the shaded area, orange and light blue:
AV application on all validation sub-samples for to =-121 and to =-152 DOY, respectively). The outliers represent all values out of the 1.5*InterQuartile Range (IQR) of the boxplot.
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Figure S3 - R? and AIC values of the UNICHILL model obtained for all fitted and average models, grapevine varieties and starting dates. The symbols (points and triangles)
show the model results at two starting dates (in this example to =-121 and -152 DOY), while the two colours represent fitting (red) and validation (blue) procedure, respectively. The
filled symbols constitute the R? and AIC values of the models obtained by the selected HP parameter sets, while the dashed (fitting) and dotted (validation) lines depict the average
R? and AIC values for both starting dates (in this example orange line = -121 DOY and green line = -152 DOY). The boxplots represent the R? and AIC values distribution for HP
(orange and light blue: HP model application on all validation sub-samples for to =-121 and to = -152 DOY, respectively) and AV (boxplot in the shaded area, orange and light blue:
AV application on all validation sub-samples for to =-121 and to =-152 DOY, respectively). The outliers represent all values out of the 1.5* InterQuartile Range (IQR) of the boxplot.



Cabernet S Chardonnay 200 1 Cabernet 8 | Chardonnay
1.00 T 1 , .
TT TT TT T - : h . [+ h a i o 17() 4 4
TT TA ey o L
N 0.75 TEpgdd- oA Sh—+t o T 1 s .
i Il NS S MR © a0 .rfffeﬁrOL——f—BJé—g 5 oh 4
mu [ ' -
050 4+ 11 SR G T BED AR L ;< °
A A f‘_’éé’é‘ll iL o | |
05 1 i ] et adan o - e
80 T
Gewiirztraminer Grenache 200 + Gewilrztraminer i Grenache
1.00 T 1 1
170 1 ]
0.75 Y- oh A o
~ 2 a0 1 x (e] oA =] | o oA R o
< Y-y & A A —
0.50 1 Eé oh A ° o o
Eje g RS E$ o
EF*L é&%@ A Tl A o n o o o me
025 T il ED x 7 %Eﬁ
- BUEHRETR TR
80 T J .
Pinot Gris Riesling 200 4 Pinot Gris | Ricsling
1.00 T 1r 1
—-‘-"#w_\. é 170 1 1 5
075 + obf oa B8 0% 0 _oa |l o& “& oo a0l _
o S 40 on 07 @A L ] es - RN
<
050 +
110 A
025 + 1r 1
80 1 1
Touriga Franca Touriga Nacional 200 1 Touriga Franca | Touriga Nacional
1.00 + 1t ] A
A o8 o
T I T 170 F3zo o oA = B 1 s
075 + 11317 O orh H 1t ° 1
- A A S I EE T ea“.’M:T et TTIT el TT e e O o onn L, o
o T I o = T i } A cDA 1 [N @4 o TT T T = 140 + {ERE=s==5== F=== Srr====2tf====== E
=B =T i FLR N s S0V ol S S % 5 o
.50 LR B = ~ A= e-—dprpéeis oA et f
0.50 IR T T TR % Tm\é 'I‘U:HF‘ :—@ 0: ﬁ‘éfeguﬁug@%%gﬁ .
[l s + + ] = oL L 1o + + L 1 T
025 +° SR = @Y I lj’ ° %Eéé%l éﬁé‘é%'ﬁ'%“%
1L égl‘ lJ‘_ odh L1 Lt L 114 1t
- - * 80 ]
1 2 3 4 5 6 7 8 910 AV I 2 3 4 5 6 7 8 9 10 AV 1 2 3 4 5 6 7 8 9 10 AV | 2 3 4 5 6 7 8 9 10 AV

Subsamples Subsamples Subsamples Subsamples



Figura S4 - R? and AIC values of the UNIFIED model obtained for all fitted and average models, grapevine varieties and starting dates. The symbols (points and triangles)
show the model results at two starting dates (in this example to =-121 and -152 DOY), while the two colours represent fitting (red) and validation (blue) procedure, respectively. The
filled symbols constitute the R? and AIC values of the models obtained by the selected HP parameter sets, while the dashed (fitting) and dotted (validation) lines depict the average
R? and AIC values for both starting dates (in this example orange line = -121 DOY and green line = -152 DOY). The boxplots represent the R? and AIC values distribution for HP
(orange and light blue: HP model application on all validation sub-samples for to =-121 and to = -152 DOY, respectively) and AV (boxplot in the shaded area, orange and light blue:
AV application on all validation sub-samples for to =-121 and to =-152 DOY, respectively). The outliers represent all values out of the 1.5* InterQuartile Range (IQR) of the boxplot.
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Figure S5 - R? and AIC values of the UNIFORC model obtained for all fitted and average models, grapevine varieties and starting dates. The symbols (points and triangles)
show the model results at two starting dates (in this example to=1 and 60 DOY), while the two colours represent fitting (red) and validation (blue) procedure, respectively. The filled
symbols constitute the R? and AIC values of the models obtained by the selected HP parameter sets, while the dashed (fitting) and dotted (validation) lines depict the average R? and
AIC values for both starting dates (in this example orange line = 1 DOY and green line = 60 DOY). The boxplots represent the R? and AIC values distribution for HP (orange and light
blue: HP model application on all validation sub-samples for to = 1 and to = 60 DOY, respectively) and AV (boxplot in the shaded area, orange and light blue: AV application on all
validation sub-samples for to =1 and to = 60 DOY, respectively). The outliers represent all values out of the 1.5*InterQuartile Range (IQR) of the boxplot.
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Figure S6 - R? and AIC values of the GDD model obtained for all fitted and average models, grapevine varieties and starting dates. The symbols (points and triangles) show
the model results at two starting dates (in this example to = 1 and 60 DOY), while the two colours represent fitting (red) and validation (blue) procedure, respectively. The filled
symbols constitute the R? and AIC values of the models obtained by the selected HP parameter sets, while the dashed (fitting) and dotted (validation) lines depict the average R? and
AIC values for both starting dates (in this example orange line = 1 DOY and green line = 60 DOY). The boxplots represent the R? and AIC values distribution for HP (orange and light
blue: HP model application on all validation sub-samples for to = 1 and to = 60 DOY, respectively) and AV (boxplot in the shaded area, orange and light blue: AV application on all
validation sub-samples for to =1 and to = 60 DOY, respectively). The outliers represent all values out of the 1.5*InterQuartile Range (IQR) of the boxplot.
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Figure S7 - R? and AIC values of the WANG model obtained for all fitted and average models, grapevine varieties and starting dates. The symbols (points and triangles) show
the model results at two starting dates (in this example to = 1 and 60 DOY), while the two colours represent fitting (red) and validation (blue) procedure, respectively. The filled
symbols constitute the R? and AIC values of the models obtained by the selected HP parameter sets, while the dashed (fitting) and dotted (validation) lines depict the average R? and
AIC values for both starting dates (in this example orange line =1 DOY and green line = 60 DOY). The boxplots represent the R? and AIC values distribution for HP (orange and light
blue: HP model application on all validation sub-samples for to =1 and to = 60 DOY, respectively) and AV (boxplot in the shaded area, orange and light blue: AV application on all
validation sub-samples for to =1 and to = 60 DOY, respectively). The outliers represent all values out of the 1.5*InterQuartile Range (IQR) of the boxplot.
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Figure S8 - Correlations between observed and simulated budbreak Days Of Year (DOY) of the UNIFORC and
UNICHILL models. The results were obtained for all grapevine varieties and starting dates using the HP parameter set.
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Figure S9 - Correlations between observed and simulated budbreak Days Of Year (DOY) of the WANG and BRIN Daily
models. The results were obtained for all grapevine varieties and starting dates using the HP parameter set.
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Figure S10 - Highest-Performance (HP) and average (AV) parameters’ set applied on the independent datasets by
considering all phenological models and starting dates. The example of Cabernet sauvignon variety.
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Figure S11 - Highest-Performance (HP) and average (AV) parameters’ set applied on the independent datasets by
considering all phenological models and starting dates. The example of Gewlirztraminer variety.
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Figure S12 - Highest-Performance (HP) and average (AV) parameters’ set applied on the independent datasets by
considering all phenological models and starting dates. The example of Grenache variety.
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Figure S13 - Highest-Performance (HP) and average (AV) parameters’ set applied on the independent datasets by

considering all phenological models and starting dates. The example of Pinot Gris variety.
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Figure S14 - Highest-Performance (HP) and average (AV) parameters’ set applied on the independent datasets by

considering all phenological models and starting dates. The example of Riesling variety.
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Figure S15 - Highest-Performance (HP) and average (AV) parameters’ set applied on the
considering all phenological models and starting dates. The example of Touriga Franca variety.
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Figure S16 - Highest-Performance (HP) and average (AV) parameters’ set applied on the independent datasets by
considering all phenological models and starting dates. The example of Touriga Nacional variety.
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Figure S17 — Statistical results (R2, AIC and RMSE) of the comparison between CF (black bars) and F (red bars) models
in model fitting and application for all grapevine varieties using AV parameters’” set. The differences between CF and F

models in model fitting and applications were displayed using green and yellow bars, respectively. CS = Cabernet
Sauvignon, CH = Chardonnay, GE = Gewd{irztraminer, GR = Grenache, PG = Pinot Gris, RS = Riesling, TF = Touriga Franca,

TN = Touriga Nacional.
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