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information technology and remote sensing
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Term
Intercept
NDVI
GNDVI
IRECI
NDI45
DVI
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MCARI
NDWI
SRWI
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CRI1
CHL_RE
NDII11
RE_NDVI

Estimate
51.374011
146.87342
-151.8754
-70.58629
-165.9668
304.12473
4.6296752
-111.3205
210.96335
7.5681621
11.954655
-2.718643
-73.02052
-222.1223
298.58731

Std Error tRatio Prob>|t|

34.2p71
4530981

30.4246
7.873858
4569432
4076513
0.518625
32.08405
24.00213

235279
1531464
0.404411
36.30215
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method RA2 RMSE

1 Simple Im for DVI random split 0.82 11.8
2 Simple Im for NDVI random split 0.79 12.6
3 Simple Im for SAVI random split 0.83 11.5
4 Simple Im for DVI yearly split 0.73 13.1
5 Simple Im for NDVI yearly split 0.73 13.1
6 Simple LR for SAVI yearly split 0.76 124
7 MULTIPLE LINEAR regression all data 0.85 10.5
8 MULTIPLE LINEAR regression random split 0.87 9.8
9 MULTIPLE LINEAR regression yearly split 0> 50<
10 STEPWISE (backward) -all data 0.85 10.5
11 STEPWISE (backward) - random split 0.87 9.8
12 STEPWISE (backward) yearly split 0> 50<
13 PCA regression random split 0.78 12.3
14 PCA regression- all data 0.83 11.5
15 PCA regression yearly split 0.67 14.5
16 RF DVI random split 0.80 12.7
17 RF NDVI random split 0.83 11.4
18 RF SAVI random split 0.82 11.7
19 RF all VI random split 0.92 8.1
20 RF backwards reg components random split 0.92 7.9
21 RF DVI year split 0.70 13.8
22 RF NDVI yearly split 0.65 14.8
23 RF SAVI yearly split 0.68 14.3
24 RF all VIl yearly split 0.73 13.4
25 RF backwards reg components yearly split 0.72 13.3
26 DNN all VI random split 0.87 10
27 DNN backwards reg components random split 0.89 9.3
28 DNN all VI yearly split 0.6 15.7
29 DNN backwards reg components yearly split 0> 50<
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able 1. Vegetation indices used as predictor variables for building regression and classification models of defoli Syt ey
Actonym Vegetation index Equation References e A 0+ 40X T o
herically Resistant Vegetation Index St b [60]
ARl 1 Anthocyanin Reflectance Index (1/B03) ~ (1/805) Gitelson et al. (2001) (ARVD) )
ARI 2 Anthocyanin Reflectance Index 2 (B08/BO3) ~ (BO8/BOS) Gitelson et al. (2001) Soil Adjusted Vegetation Index (SAVI) SRR x (14 1) [61)
BAI Burn Area Index 1(0.1 - BO4Y’ + (0.06 - B08Y') Chuvieco, Martin & Palacios (2002) ; L=05
CRI1 Carotenoid Reflectance Index 1 (1/802) - (1/803) Gltelson et al. (2002) . LM”‘" V(ZeNIR 17 -8(NIR an
R 2 Carotenold Reflectance Index 2 (1/802) - (1/B05) Gtelson et al. (2002) Modified Soil Ma;'::{ ]:‘:wmm Index2 T (6]
(CHL RED EDGE  Chiorophyl Red-Edge B0S/808 Giteson et al (2003) o OBV i . )
1 Enhanced Vegetation Index 25 x (B08 - BO4)/(B08 + 6 x BO4 - Jiang, Huete, Didan & Miura (2008) Tafrared Plecentane Wiplation tocx (FY ”, Eli';’ D 1631
75 % 802 4 1) Normalized Difference Vegetation Index (NDVI) iE [64]
EVI2 Enhanced Vegetation Index 2 25 x (808 ~ BO4)/(B0S + 24 x Jiang et al. (2008) Modified Soil Adjusted Vegetation Index NILREODSIL L) (621
804 +1) (MSAVI) L=1-2xsxNDVIx WDVI
GNDVI Green Normalized Difference (B0 ~ B03)/(B08 + BO3) Gitelson et al (1996) A=03
Vegetation Index Transformed Normalized Difference Vegetation [65]
IRECI Inverted Red-Edge Chiorophyll Index  (BO7 ~ B04) x BO&/BOS Clevers, Jong, Epema, Addink & Box (2000), Index (TNDVI)
Guyol & Baret (1988) Green Normalized Difference Vegetation Index [66)
MCARI Modified Chiorophyll Absorption in ~ 1-02 x (805 - B03)/(BOS ~ B04) Daughtry (2000) (GNDVI) o
Nefactince bndes Inverted Red Edge Chlorophyll Index (IRECT) 1551
MSAVI2 Second Modified Soll Adjusted (BOB + 1) - 05 x sqrt((2 x 808 ~ Qi, Chehbouni, Huete, Kerr & Sorooshian (1994) Global Environmental Monitoring Index (GEMI) (67]
Vegetation Index 17 + 8 x B04))
MTC MERIS Terrestrial Chlorophyll Index (B06 ~ BOS)/(BOS ~ BO4) Dash & Curran (2007) Normalized Difference Index 45 (NDI45) [68]
NBR (NOIT2)  Normalized Bum Ratio (B08 ~ B12)/(B08 + B12) Key et al. (2002) Perpendicular Vegetation Index (PV1) [69]
NDIITT Normalized Difference Infrared Index (B8 - B11)/(B08 + B11) Hardisky, Klemas & Smart (1983)
(Band 11) Difference Vegetation Index (DVI) 164
NDI4S. Normalzed Difference Index 45 (BOS ~ BO4)/(BO5 + BO4) Frampton, Dash, Watmough & Mitton (2013) Specific Simple Ratio (PSSRa) [70]
NDVI Normalized Difference Vegetation Index (B08 ~ B04)(B08 #1804 Rouse, Haas, Schell & Deering (1974) Ratio Vegetation Index (RVI) 71)
NOWI Normalized Difference Water Index  (B03 ~ BOBY/(803 + 808) Gao (1996) Weighted Difference Vegetation Index (WDVI) NIR - § x RED 1721
PSRI Plant Senescence Reflectance Index - (B04 - B02)/B06 Merziyak, Gitelson, Chivkunova & Rakitin (1999) - 5 N
Near Infrared Modified Chlorophyll Absorption Ratio Index (EEVRID-0 2 REGRIEN L )
PSSR Pigment Specific Simple Ratio BO8/B04 Blackburn (1998) (MCARD
RED EDGE NDVI Red edge NOVI (B08 ~ B06)/1B08 + BOS) Ferndndez-Manso et al. (2016) Enhanced Vegetation Index (EVI) [74]
SAVI Soil Adjusted Vegetation Index 15 % (B08 ~ BO4)/(B0S + BO4 + 0.5)  Huete (1988) Normalized Difference Water Index (NDWT) 1571
S2REP Sentinel-2 Red-Edge Position 705 + 35 x (05 x (BO7 + BO4) - BOS)/ Guyot and Baret (1988) Simple Ratio Water Index (SRWI) 32)
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