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Calibration Validation

Tree species Model type

RMSEC RRMSEC RMSEV RRMSEV
GNDVI 0.583 2.350 12.641% 0.512 2.315 15.321%
REGRVI 0.396 2.827 15.207% 0.359 2.653 17.558%
GRVI 0.431 2.743 14.755% 0.338 2.697 17.849%
PLS 0.598 2.305 12.399% 0519 2.300 15.222%
Ridge 0.598 2.306 12.405% 0.518 2.302 15.235%
For apple tree RF SVR 0.634 2.201 11.840% 0.585 2.135 14.130%
GPR 0.883 1242 6.681% 0.700 1815 12.012%
PLS 0.806 1.601 8.612% 0.707 1.795 11.880%
RF Ridge 0.832 1.490 8.015% 0.703 1.807 11.960%
T+F SVR 0.616 2254 12.125% 0.489 2.368 15.672%
GPR 0.928 0.975 5.245% 0.788 1.527 10.106%
GNDVI 0.515 2.169 15.031% 0.490 2.056 16.661%
GRVI 0.524 2.147 14.879% 0.483 2.070 16.775%
REGNDVI 0.494 2216 15.357% 0.495 2.045 16.572%
PLS 0.614 1.934 13.403% 0.550 1.932 15.656%
Ridge 0.612 1.938 13.430% 0.554 1.921 15.567%
For RE
pear tree SVR 0.837 1.257 8.711% 0.733 1.486 12.042%
GPR 0.834 1.268 8.787% 0.721 1.521 12.326%
PLS 0.828 1.292 8.954% 0.737 1.475 11.953%
RF Ridge 0.828 1.290 8.940% 0.739 1.469 11.904%
‘[TF SVR 0.738 1.595 11.053% 0.489 2.057 16.669%

GPR 0.878 1.089 7.547% 0.723 1516 12.285%
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Experimental date Growth stage

For apple tree

For pear tree

2019 year

2020 year

2021 year

2020 year

2021 year

27 August Fruit ripe for picking BBCH 87
22 September Leaf senescence —
11 May Hlowering and frult BBCH 71
growth beginning
14 June p
F h
runtlgmw.l and the BBCH 7273
26 June volume increase
25 July ;
l.zrultv growth and BBCH 73-87
8 August ripening gradually
22 August Fruit ripe for picking BBCH 87
28 September Leaf senescence —
5 May ; .
Fl
lowering al?ld f.ruu BECH 71
14 May growth beginning
5 June Broft prowth and the BBCH 72-73
volume increase
2 July
23 July Fruit grovth and BBCH 73-87
ripening gradually
3 August
14 August Fruit ripe for picking BBCH 87
21 September Leaf senescence —
Fl i d frui
17 May lowering and fruit BBCH 71
growth beginning
20 June Fruit fall aft.er flowering and BECH 7193
size up
7 July Fruit growth gradually BBCH 73-87
21 July Fruit ripe for picking BBCH 87
20 August Leaf senescence —
Fl i d frui
7 May owering an .rult BBCH 71
growth beginning
24 May
& e Fruit fall aft.er flowering and BBCH 7173
size up
23 June
14 July Fruit ripe for picking BBCH 87

25 August

Leaf senescence
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VI name
NDVI (Normalized Difference Vegetation Index)

GNDVI (Green Normalized Difference
Vegetation Index)

REGNDVI (Red-edge Normalized Difference
Vegetation Index)

VI formulation used in this s

(Ryi = Reep)/(Ryig + Reep)

(Ryig = Rare)/(Rin + Rere)

(RegG = Rere)/(Rpe + Rore)

References

(Gitelson et al.,, 1996)

RVI (Ratio Vegetation Index) Ruir/Reep
GRVI (Green Ratio Vegetation Index) Ryir/Rore (BiNelithmg t}i;:il‘ ll::j; R
REGRVI (Reg-edge Ratio Vegetation Index) Rpeg /Rere
DVI (Difference Vegetation Index) Ryir — Rpep
GDVI (Green Difference Vegetation Index) Riji=Rexs (Tucker, 1979; Cao et al., 2013)
REGDVI (Red-Edge Difference Vegetation Index) Regg - Rere

TVI (Triangular Vegetation Index)

MTVI (Modified Triangular Vegetation Index)

TCI (Triangular Chlorophyll Index)

0.5 x [120 X (Ryzg = Rgre) = 200 X (Rgep — Reze)]

1.5 x [1.2 x (Rr = Rgre) = 2.5 X (Reep — Rorp)]
(2 x Ry + 1) = (6 X Ryjg = 5 X /Ryig) = 0.5

Resg ) (RRED) (Raec)
1.2x ul-15x X
(Rmzs Rege: Reep

(Broge and Leblanc, 2001; Haboudane et al.,
2004, 2008)
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Apple tree

Pear tree

Data set

All data 204 ‘ 40.03 21.44 31.34 J 3.57
Calibration set 153 ‘ 40.03 2144 3132 ‘ 3.65
Validation set 51 ‘ 39.53 24.42 31.40 ‘ 335

All data 264 ‘ 33.28 18.85 25.87 ‘ 3.06
Calibration set 198 ‘ 33.28 18.85 25.83 ‘ 312
Validation set 66 ‘ 31.62 19.28 26.01 ‘ 2.90
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REGNDVI

R (apple/
(apple 0.483*%/0.601**  0.753°*/0.718™* | 0.549*/0.536™"
pear tree)
VI RVI GRVI REGRVI
R (appl
(applel 0.235%/0.613  0.646°*/0.714™ | 0.623"*/0.403"*
pear tree)
VI DVI GDVI REGDVI
R (appl
applef ns /0.324™ 0.057/0.488™ ~0.027/0.381"
pear tree)
VI TVI MTVI Tcl
R (apple/ -0.040/0.248"* 0.433*%/0.382"* 0.545"*/0.396™
pear tree)

#%, significance at p < 0.01; ns, no significance. Bold values: The vegetation index
corresponding to the bold values has higher model performances.





