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1. List of LAI Measurement Sites

Table S1. Summary of LAI measurement sites and records.

No. of No. of Records in

Site Name Source Country Major Crops Records Final Analysis
Agro Bigfoot [1] us Soybean, Maize 290 0
Beltsville Collaboration [O) Maize 26 26
Mead AmeriFlux [2] Us Maize 145 127
California Collaboration us Alfalf.a, Co.tton, 270 223
Maize, Rice
Maricopa DSSAT [3-5]] us Cotton 18 18
Missouri Collaboration [6] us Maize, Soybean 50 37
SMEXO02-IA SMEX02 [7] us Maize, Soybean 39 39
SMEX02-WC SMEX02 [7] us Maize, Soybean 60 0
SMEX03-GA SMEXO03 [8] us Cotton 15 7
SMEX03-OK SMEX03 [9] Us Maize, Alfalfa, 25 24
Soybean
Brazil DSSAT [3-5] Brazil Maize 6 4
Les Alpilles VALERI [10] France Tomato, Alfalfa 47 41
Sud-ouest VALERI [10] France ~ aize Soybean, 24 19
Sunflower
Gilching VALERI [10] Germany Wheat, Maize 13 5
Fundulea VALERI [10] Romania Wheat, Alfalfa 21 13
Barrax VALERI [10] Spain Alfalfa, Maize, 34 )
Sugar beet
ESA EO Campaigns Data
AGRISAR Wheat, t 211 181
GRIS (WWW2) [11] Germany eat, Sugar bee 8
CEFLES2 ESA EO Campaigns Data [11] France Maize, Wheat 58 47
SEN2FLEX ESA EO Campaigns Data [11] Spain Maize 6 6
SEN3EXP200 . . Maize, Sunflower,
9 ESA EO Campaigns Data [11] Spain Garlic 37 26
. R Pasture, Maize,
SPARC ESA EO Campaigns Data [11] Spain 288 263
Sugar beet
Italy CarboEurope [12] Italy Maize 41 35
Mase AsiaFlux [13] Japan Rice 4 3
Philippi
IRR AsiaFlux [13] ! ;spm Rice 9 5
China Publication [14] China Winter wheat 8 6
AACES1 AACESI [15] Australia Wheat, Fallow 7 5
Wheat t,
AACES2 AACES2 [15] Australia eat, Oat, 10 4
Pasture
NAFEO05 NAFEO5 [16] Australia Wheat, Barley 8 7
Wheat, Past
NAFE06 NAFE06 [17] Australia cat, basture, 107 101
Barley
SMAPEx2 SMAPEX2 [18] Australia  aize Wheat, 48 0
Pasture
SMAPEx3 SMAPEX3 [18] Australia  ''peat Barley, 161 155
Pasture

Total 2086 1459
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2. Removal of Three Sites

2.1. Agro Site

The Agro site is a valuable data source which was designed for remote sensing product
validation, and has been utilized in many satellite imagery oriented investigations [19,20]. However,
we did not detect any statistically significant relationships between LAI and VI extracted from
Landsat images when pooling data collected at different times, which violates a fundamental
assumption of our study (Figure S1). Moreover, we found nearly 1/3 of the maize LAI measures are
greater than 8 m?/m?, which is beyond the prediction power of satellite derived VIs. Due to the lack
of necessary metadata to resolve these issues and the large sample size at Agro (n = 290), we elected
to eliminate the Agro site from the truncated dataset, but retain it in the full-range dataset.
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Figure S1. Scatterplot of surface reflectance derived NDVI versus LAI measurements of the Agro Site
(colored by crop types).

2.2. SMEX02-WC Site

The SMEX02-WC site was excluded due to presence of unusually high value of the Clcreen
calculated from surface reflectance. SMEX02-WC is located in Iowa, US. This site contains two types
of crops: maize and soybean. Figure S2 shows the distribution of Clcren (surface reflectance based)
values for SMEX02-WC vs. the rest of the dataset. Over 50% of the SMEX02-WC Clcreen measurements
were above 15, while the rest of the dataset as well as literature reported values for Clcreen range from
0.5 to 15 [21-25]. Thus, due to remotely sensed data quality concerns, we eliminated all data from this
site in the establishment of the dataset, but used it to validate the refined LAI-EVI/EVI2 relationships.
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Figure S2. Boxplot of the Clcren values of SMEX02-WC versus rest of the dataset.
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2.3. SMAPEXx2 Site

SMAPEX2 (Australia) contains 19 samples in pasture and 29 samples in cereals such as wheat
and barley. It was eliminated as many of the measurements were taken during crop reproductive
stage. Figure S3 shows a scatter plot of LAI versus EVI, colored by crop type. Although an overall
relationship considering all crops is significant (R? = 0.18), there is no significant relationship for
pasture and row crop data if treated separately (R? < 0.02). In the figure, pasture LAI varies from
0-2 m¥m2 However, EVI stays around 0.18, and never rises above 0.21. The same behavior is also
found in more than half of the row crop samples.

To explain the behavior of LAI in SMAPEx2, we investigated the photos taken for each record.
Figure S4 shows two pasture fields at the time of measurement in SMAPEx2. Although plot YD_F606
has a much greater LAI (1.6 m?/m?) than plot YA4_F14 (0.56 m?/m?), the average EVI for both plots
are almost the same. This is because the pasture in YD_F606 is mainly mature oats, with most leaves
being yellow, which seem to be included in the measured LAI using an optical instrument such as
LAI2000. The same issue also presents with cereals. Therefore, the definition of LAl used in SMAPEx2
might be different from the definition we used which contains only “green” leaves. We also found
that the SMAPEX2 experiment was conducted in early December 2010. Hence most of the grains were
at maturity and turned yellow (Figure S5). The case for pasture is more complicated than grains, as
it may contain a variety of plants, which mature at different time of the year. Without aids from
photos taken in the field, it is difficult to determine or prove whether each LAI measures include
yellow leaves or not. Therefore, we removed all data from SMAPEX2 as a precaution.

0.6- Type
pasture
° row crop .
0.4- o .
> ol ®
1N]
0.2- . =
-"- R e
0.0-
0 1 2 3 4

Figure S3. Scatterplot of surface reflectance derived EVI versus LAI for SMAPEX2 (colored by
crop type).

YA4_F14 East Grazed pasture  YD_F606 East Mainly lodged Oat
Avg. LAl: 0.56 Avg. LAl: 1.6
Avg. EVI: 0.14 Avg. EVI: 0.13

Figure S4. Field photos of two pasture plots in SMAPEX2. The average LAI and EVI values are also
provided for data within each plot.
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YA7_F15 Mature Wheat

LAI: 1.98 - 2.68
EVI:0.1-0.16

YA4_F4 Lodged mature Barley

LAI: 1.08 — 2.07
ENIE0.12—0.17

Figure S5. Field photos of two grain plots in SMAPEx2. The average LAI and EVI values are also
provided for data within each plot.

3. List of Tested VIs in Selected Literatures

Table S2. VIs used in literatures that established LAI-VI relationships for crop (only broadband VIs

are shown).
Literature Sensor/Simulation Crop Type Tested VIs Best VIs
Baret, F. & Guyot, General crop NDVI, PVI 3, SAVI,
1991 [19] SAIL model canopy TSAVI b ]
Casanova et al., 1998 .
[61] Ground spectrometer Rice SR, NDVI, PVI, WDVI PVI, WDVI
NDVI and SR at
R, NDVI, PVI, WDVI ¢,
Broge & Leblanc, PROSPECT + SAIL General crop SR, NDVI, PV], ! low LAI values,
2001 [42] del SAVL TSAVI, ATSAVIY, MSAVI2 at high
fmode canopy SAVI2, MSAVI2 athig
LAI values
Colombo et al., 2003 NDVI, SR, SAVI, PV],
y IK ; N 4 ’ DVI
(62] ONOS Maize, soybean ARVI ¢, EVI N
Gitelson, 2004 [55] Ground spectrometer Malz‘e,\;ﬁzztbean, NDVI, WDRVI f WDRVI
s . SR, NDVI, EVI, GARI s,
Vifa et al., 2011 [57] Ground spectrometer Maize, soybean WDRVI, CIGreen CIGreen
Guindin-Garcia MODIS Maize WDRVI, EVI WDRVI
et al., 2012 [16] !
EVI2, OSAVI,
. Maize, soybean, NDVI, EVI2, OSAVI h, and MTVI2 are
Liu et al., 2012 [58] Landsat TM, ETM+ wheat MTVI2 i better than
NDVI.
. Landsat TM, IKONOS, .
Kim et al., 2012 [122] MODIS Maize, soybean NDVI -
Neuv-Robertson SR, NDVI, Green NDVI,
guy Ground spectrometer Maize, soybean OSAVI, CIGreen, CIGreen

etal., 2012 [66]

WDRVI, EVI2
SR, G NDVI,
Nguy-Robertson Maize, soybean, s oreen CIGreen, Green
Ground spectrometer CIGreen, WDRVI, Green
etal., 2014 [59] wheat, potato WDRVI WDRVI

a PVI: Perpendicular Vegetation Index; » TSAVI: Transformed Soil Adjusted Vegetation Index; ©
WDVI: Weighted Difference Vegetation Index; ¢ ATSAVI: adjusted TSAVI; ¢ ARVI: Atmospherically
Resistant Vegetation Index; f WDRVI: Wide Dynamic Range Vegetation Index; ¢ GARL Green
Atmospherically Resistant Vegetation Index; " OSAVI: Optimized Soil Adjusted Vegetation Index;
MTVI: modified triangular vegetation index.
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4. Statistical Description of the Full-Range Dataset

Table S3. Statistics of the full-range LAI dataset by crop type, measurement method, and region.

LAI (m?/m?)

Count Mean Std. Min Max
Overall 1784 274 192 0.002 8.45

By crop types
Maize 511 331 207 0.01 845
Soybean 218 239 141 001 646
Wheat 298 318 2.04 0.002 8.22
Rice 54 334 217 004 7.86
Cotton 102 224 189 004 6.87
Pasture 267 202 151 0.030 6.80

By measurement methods
Destructive 498 3.02 211 001 845
LAI2000 702 223 159 0.002 751
AccuPAR 419 3.05 205 0.04 822
Hemispheric 165 333 1.69 010 7.80
By geographical region

us 780 285 206 0.01 845
Europe 716 312 179 0.002 8.22
Asia 18 375 216 030 7.86

Australia 264 137 092 0.02 441
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5. LAI-VI Relationships based on truncated and full-range datasets

S6 of S23

Table S4. Best-fit functions for the LAI-VI relationships (LAl = f (V1)) for major crops based on three levels of radiometric/atmospheric corrections. The last column gives
the reasonable VI range that will produce LAI within [0,6] m*m? and any value out of that range will result in either negative of excessive (greater than 6 m?%/m?) LAL

Index Equation Coefficient 95% Confidence Interval Reasonable VI Range
a b C a b d
Radiance SR y=axlog(bxx+c) 277 076 0.44 (2.14,3.4) (0.42,1.09) (0.09,0.79) [1,10.97]
NDVI y=axb" 077 1195 - (0.7,0.84) (10.23,13.67) - [0,0.83]
ClGreen y =axx’ +c 245 0.61 0.01 (2.09,2.8) (0.52,0.7) (-0.3,0.33) [0,4.34]
TOA Reflectance SR y=axlog(x)+b 225  -0.65 - (2.15,2.35) (-0.8,-0.51) - [1.34,19.28]
NDVI y=a +b 846  -1.18 - (8.11,8.81) (-1.29,-1.07) - [0.08,0.92]
EVI y=axx+b 471 -022 - (4.49,4.93) (-0.37,-0.08) - [0.05,1]
Overall EVI2 y=axx+b 691  -022 - (6.56,7.26) (-0.37,-0.07) - [0.03,0.9]
ClGreen y=axx+b 0.94 0.19 - (0.9,0.99) (0.06,0.31) - [0,6.17]
Surface Reflectance SR y=axlogx+b)+c 1.94 0.34 -0.91 (1.65,2.23) (-0.36,1.04) (-1.7,-0.12) [1.21,32.21]
NDVI y=axb"® 026 2628 - (0.22,0.3) (21.21,31.34) - [0,0.99]
EVI y=axx+b 567  -0.26 - (5.39,5.95) (-0.41,-0.11) - [0.04,1]
EVI2 y=axx" 6.21 1.16 - (5.92,6.49) (1.09,1.24) - [0,0.96]
ClGreen y=axx"+c 2.86 0.42 -2.60 (1.45,4.28) (0.28,0.55) (-4.14,-1.06) [0.76,17.17]
Radiance SR y=axlogkx)+b 2.44 0.22 - (2.32,2.56) (0.08,0.35) - [1,10.72]
NDVI y=axx+b 591 0.09 - (5.6,6.21) (-0.06,0.24) - [0,1]
ClGreen y=axlogx+b)+c 3.10 0.83 0.73 (2.37,3.82) (0.44,1.23) (-0.43,1.89) [0,4.64]
TOA Reflectance SR y=axlogkx)+b 238 077 - (2.26,2.49) (-0.93,-0.6) - [1.38,17.19]
NDVI y=axx"+c 7.29 2.33 0.22 (6.8,7.78) (1.99,2.67) (-0.03,0.47) [0.05,0.91]
EVI y=axx+b 505  -0.37 - (4.79,5.31) (-0.54,-0.2) - [0.07,1]
Rowcrop EVI2 y=axx+b 749 038 - (7.08,7.89) (-0.56,-0.21) - [0.05,0.85]
ClGreen y=axx+b 1.02 0.08 - (0.97,1.07) (-0.07,0.22) - [0,5.81]
Surface Reflectance SR y=axlogkx)+b 1.88  -0.62 - (1.79,1.97) (-0.78,-0.45) - [1.39,33.58]
NDVI y=axx" 5.88 2.09 - (5.62,6.13) (1.94,2.24) - [0,1]
EVI y=axx+b 6.08  -0.42 - (5.76,6.4) (-0.59,-0.24) - [0.07,1]
EVI2 y=axx+b 6.82 054 - (6.47,7.17) (-0.71,-0.36) - [0.08,0.96]
ClGreen y=axlogx)+b 202  -0.08 - (1.92,2.12) (-0.22,0.06) - [1.04,20.44]
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Table S4. Cont.

S7 of S23

Index Equation Coefficient 95% Confidence Interval Reasonable VI Range
a b [d a b d
Radiance SR y=a-b""? 4.74 0.60 -3.99 (4.33,5.14) (0.52,0.68) (-4.82,-3.17) [1,3.53]
NDVI y=axx+b 5.58 0.35 - (5,6.15) (0.04,0.66) - [0,1]
ClGreen y=axx"+c 9.48 0.11 —6.45 (-3.8,22.76) (-0.05,0.27) (-19.66,6.76) [0.03,11.86]
TOA Reflectance SR y=axx"+c 24793 0.1 -248.48 (-8253,8750 (-0.3,0.32) (-8751,8254) [1.27,16.64]
NDVI y=(x+a) 0.61 452 - (0.57,0.65) (4.11,4.93) - [0,0.88]
EVI y=axx" 5.76 1.57 - (5.46,6.05) (1.41,1.73) - [0,1]
Maize EVI2 y=axx" 8.67 1.35 - (7.53,9.8) (1.16,1.54) - [0,0.76]
ClGreen y=axx"+c 2.05 0.67 -1.30 (0.58,3.53) (0.38,0.97) (-2.93,0.32) [0.51,6.57]
Surface Reflectance SR y=axx"+c 42698  0.004  -427.40 (-24282,25136) (-0.24,0.25) (-25137,24282) [1.26,34.27]
NDVI y=axb" 0.19 39.70 - (0.13,0.26) (23.08,56.31) - [0,0.93]
EVI y=a‘+b 1091  -0.98 - (9.99,11.83) (-1.21,-0.76) - [0,0.81]
EVI2 y=axx" 8.58 1.56 - (7.81,9.35) (1.4,1.72) - [0,0.79]
ClGreen y=axx"+c 2.06 0.54 -1.91 (0.44,3.68) (0.3,0.77) (-3.85,0.02) [0.87,12.23]
Radiance SR y=(x+a) -0.43 0.84 - (0.1,0.75) (0.76,0.93) - [1,8.81]
NDVI y=axx+b 5.01 0.13 - (4.12,5.89) (-0.27,0.54) - [0,1]
ClGreen y=axx"+c 237 0.62 -0.07 (1.5,3.24) (0.36,0.88) (-0.83,0.69) [0,4.55]
TOA Reflectance SR y=a-bxx* 1279 14.05 -0.20 (-39.35,11.25) (-0.71,0.3) (-13.45,39.03) [1.58,34.77]
NDVI y=a‘+b 8.19 -1.43 - (7.11,9.27) (-1.76,-1.1) (7.11,9.27) [0.17,0.95]
EVI y=a'+b 6.26 -1.16 - (6.13,6.39) (-1.22,-1.11) (6.13,6.39) [0.08,1]
Soybean EVI2 y=axx+b 9.19 1.64 - (7.33,11.04) (1.36,1.92) (7.33,11.04) [0,0.77]
ClGreen y=axlogx)+b 2.02 0.56 - (1.73,2.3) (0.29,0.83) (1.73,2.3) [0.76,14.89]
Surface Reflectance SR y=axx"+c 563.85  0.003  -564.59 (-65785,66913) (-0.34,0.35) (-66914,65785) [1.56,56.11]
NDVI y=a‘+b 6.51 -1.52 - (5.72,7.3) (-1.87,-1.17) - [0.22,1]
EVI y=axx"+c 6.32 1.49 -0.31 (5.55,7.1) (0.84,2.14) (-1.16,0.53) [0.13,1]
EVI2 y=a‘+b 1099  -1.25 - (9.63,12.35) (-1.52,-0.97) - [0.09,0.83]
ClGreen y=axx"+c 7.90 0.18 -8.03 (-13.68,29.48) (-0.21,0.56) (-30.04,13.98) [1.09,25.86]
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Table S4. Cont.
Index Equation Coefficient 95% Confidence Interval Reasonable VI Range
a b c a b c
Radiance SR y=a- pbx+e) 4.70 0.46 -2.88 (4.29,5.12) (0.36,0.57) (-3.47,-2.29) [1,2.54]
NDVI y=axx’+c 616 098 0.55 (5.41,6.92) (0.64,1.33) (-0.21,1.31) [0,0.88]
ClGreen y=axx’+c 410 034 095 (1.99,6.21) (0.16,0.53) (-2.97,1.07) [0.01,4.66]
TOA Reflectance SR y=a-bxx 572 752 084 (4.01,7.43) (6.41,8.62) (-1.34,-0.34) [1.38,1]
NDVI y=(x+a)’ 077 357 - (0.71,0.82) (3.16,3.98) - [0,0.89]
EVI y=axx"+c 7.29 0.52 -2.36 (3.28,11.31) (0.05,0.98) (-6.66,1.93) [0.11,1]
Wheat EVI2 y =a—-bxc* 8.05 9.55 0.16 (-13.5,-5.61) (-0.12,0.44) (3.07,13.03) [0.09,0.85]
ClGreen y=axx’ 141 0.84 - (1.21,1.61) (0.7,0.97) - [0,5.65]
Surface Reflectance SR y=a—b" 442 068  -5.04 (4.06,4.78) (0.6,0.75) (-6.07,-4) [1.25,3.87]
NDVI y=axx+b 6.02 -0.93 - (5.2,6.83) (-1.45,-0.4) - [0.15,1]
EVI y=axx+b 703  -0.33 - (6.2,7.86) (-0.72,0.06) - [0.05,0.9]
EVI2 y=axx+b 7.86 -0.46 - (6.91,8.8) (-0.88,-0.05) - [0.06,0.82]
ClGreen y=axlogx)+b 2.14 0.12 - (1.88,2.4) (-0.23,0.47) - [0.95,15.66]
Radiance SR y=axx+b 067  0.18 - (0.51,0.84) (-0.65,1.01) - [1,8.66]
NDVI y=axx"+c 7.24 1.65 0.28 (4.95,9.54) (0.4,2.9) (-0.88,1.45) [0,0.87]
ClGreen y=axx+b 154 1.22 - (1.08,2) (0.43,2.02) - [0,3.1]
TOA Reflectance SR y=axx+b 052 0.09 - (0.38,0.65) (-0.79,0.97) - [1,11.47]
NDVI y=axb* 0.24 41.13 - (-0.02,0.5) (-16.47,98.74) - [0,0.86]
EVI y=axb* 054  13.87 - (0.19,0.89) (2.65,25.09) - [0,0.92]
Rice EVI2 y=axx’ 9.39 1.12 - (6.69,12.08) (0.72,1.51) - [0,0.67]
ClGreen y=axx+b 1.03 033 - (0.8,1.26) (-0.39,1.05) - [0,5.5]
Surface Reflectance SR y=axx’+c 7157 003  -7290  (-2265.63,2408.78) (-0.84,0.9) (-2413.3,2267.5) [1.92,32.16]
NDVI y=axb* 0.13 54.08 - (-0.04,0.31) (-30.08,138.25) - [0,0.95]
EVI y=axb* 049  31.90 - (0.17,0.8) (-0.45,64.25) - [0,0.73]
EVI2 y=axx’ 10.38 1.69 - (7.26,13.5) (1.14,2.24) - [0,0.72]
ClGreen y=axx’+c 1483 014  -1523 (-87,116.65) (-0.64,0.92) (-118.39,87.94) [1.22,14.12]
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Table S4. Cont.
Index Equation Coefficient 95% Confidence Interval Reasonable VI Range
a b c a b c
Radance SR y=axx"+c 291 0.54 -2.31 (-1.46,7.28) (0.02,1.06) (-6.95,2.34) [0.65,6.93]
NDVI y=axx+b 6.02 0.45 - (5.3,6.73) (0.15,0.74) - [0,0.92]
ClGreen y=axx+b 1.74 1.05 - (1.51,1.97) (0.78,1.32) - [0,2.84]
TOA Reflectance SR y=axlog(x)+b 2.62 -0.85 - (2.35,2.89) (-1.19,-0.5) - [1.38,13.68]
NDVI y=axx"+c 8.21 2.14 -0.03 (6.9,9.52) (1.23,3.05) (-0.72,0.66) [0.07,0.87]
EVI y=axx"+c 5.51 1.26 -0.35 (4.53,6.48) (0.62,1.89) (-1.43,0.74) [0.11,1]
Cotton EVI2 y=axx’ 9.83 1.69 - (8.1,11.57) (1.4,1.98) - [0,0.75]
ClGreen y=axx+b 1.04 0.04 - (0.93,1.15) (-0.24,0.32) - [0,5.73]
Surface Reflectance SR y=axx"+c 2684.51 0.0008 -2685.45  (-1.59 x 106, 1.59 x 10¢) (-0.47,0.47) (-1.60 x 106, 1.59 x 106) [1.55,25.37]
NDVI y=a"+b 8.12 -1.34 - (7.31,8.94) (-1.64,-1.04) - [0.14,0.95]
EVI y=axx"+c 6.93 1.21 -0.46 (6.07,7.79) (0.52,1.9) - [0.11,0.94]
EVI2 y=axx’ 7.44 1.50 - (6.43,8.44) (1.22,1.77) - [0,0.87]
ClGreen y=axx"+c 1.58 0.62 -1.10 (-0.49,3.64) (0.18,1.07) (-3.37,1.18) [0.56,11.24]
Radiance SR y=(x+a)’ 0.17 0.73 - (-0.11,0.45) (0.68,0.78) - [1,11.47]
NDVI y=a"+b 5.92 -0.02 - (5.07,6.78) (-0.22,0.18) - [0,1]
ClGreen y=axx"+c 0.95 1.28 0.96 (0.57,1.33) (0.85,1.71) (0.7,1.22) [0,3.67]
TOA Reflectance SR y=(x+a) -1.11 0.63 - (-1.33,-0.88) (0.59,0.66) - [1.11,18.33]
NDVI y=axx" 4.47 1.33 - (3.99,4.94) (1.1,1.55) - [0,1]
EVI y=a"+b 4.62 -0.57 - (4.26,4.99) (-0.75,-0.4) - [0,1]
Pasture EVI2 y :a(x+b) 24.23 -0.23 - (15.11,33.35) (-0.28,-0.19) - [0,0.79]
ClGreen y=axx+b 0.68 0.41 - (0.59,0.76) (0.18,0.64) - [0,8.26]
Surface Reflectance SR y=(x+ a)" -1.27 0.53 - (-1.52,-1.03) (0.51,0.56) - [1.27,29.97]
NDVI y=a"+b 5.62 -0.92 - (5.07,6.17) (-1.14,-0.7) - [0,1]
EVI y=a"+b 6.42 -0.62 - (5.8,7.03) (-0.8,-0.44) - [0,1]
EVI2 y :a(x+b) 17.45 -0.26 - (11.49,23.42) (-0.31,-0.21) - [0,0.88]
ClGreen y=x“+b 0.68 -0.41 - (0.64,0.72) (-0.59,-0.23) - [0.27,15.36]
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Table S5. Goodness-Of-Fit (GOF) metrics of the global LAI-VI relationships (LAI = f(VI)) for major crops based on three levels of radiometric/atmospheric

corrections.
Regression Cross Validation Median and Percentiles of Absolute Residual
ndex R RMSE MAE R? RMSE MAE Median 5% 25% 75% 95%
Radiance SR 0.50 1.12 0.89  0.49 (0.37,0.57) 1.12 (1,1.23) 0.89 (0.8,0.98) - - - - -
NDVI  0.49 1.12 090 049 (0.38,0.59) 1.12(1.02,1.22) 0.89 (0.8,0.97) - - - - -
ClGreen  0.45 1.18 094  0.44(0.28,0.55) 1.18(1.07,1.31) 0.93(0.84,1.04) - - - - -
TOA Reflectance SR 0.55 1.09 0.86  0.54(0.44,0.62) 1.08(0.99,1.18) 0.86(0.77,0.94) - - - - -
NDVI  0.55 1.09 0.86 0.54 (0.4,0.63)  1.09 (0.99,1.21) 0.86 (0.75,0.97) - - - - -
EVI 0.54 1.10 0.88  0.53(0.42,0.61) 1.1(1,1.21) 0.88 (0.8,0.96) - - - - -
Overall EVI2 0.1 1.13 092  0.53(0.43,0.62) 1.1 (1.01,1.19) 0.88 (0.8,0.97) - - - - -
ClGreen  0.53 1.11 091 0.52(042,0.61) 1.11(0.98,1.21) 0.91 (0.81,1) - - - - -
Surface Reflectance SR 0.54 1.10 0.87  0.53(0.43,0.62) 1.1(1,1.2) 0.87 (0.78,0.95) 0.71 0.06 0.32 1.31 221
NDVI 0.53 1.11 0.87 0.53(0.42,0.62) 1.11(1.02,1.21) 0.87 (0.8,0.95) 0.69 0.06 0.32 1.32 2.22
EVI 0.52 1.12 090 0.52(0.43,0.62) 1.12(1.02,1.22) 0.9 (0.82,0.99) 0.73 0.07 0.36 1.34 217
EVI2 0.54 1.10 0.87 0.52(0.43,0.61) 1.12(1.02,1.23) 0.87(0.79,0.96) 0.72 0.06 0.37 1.30 2.12
Clgreen  0.53 1.11 0.87  0.53(0.42,0.62) 1.11 (1,1.22) 0.88 (0.79,0.98) 0.71 0.06 0.31 1.29 2.24
Radiance SR 052 111 087 051(0.36064) 1.12(0.97,1.22) 0.88(0.76,0.98) - - - - -
NDVI 0.52 1.10 0.88  0.52(0.36,0.63) 1.11(0.98,1.21) 0.88(0.77,0.98) - - - - -
ClGreen  0.48 1.16 092  0.47(0.29,0.58) 1.17(1.03,1.32) 0.93(0.81,1.04) - - - - -
TOA Reflectance SR 0.57  1.08 0.85  0.56 (0.46,0.65) 1.08 (0.97,1.18)  0.86 (0.76,0.95) - - - - -
NDVI 056  1.09 0.85  0.55(0.41,0.65) 1.09(0.99,1.2)  0.85(0.76,0.94) - - - - -
EVI 0.55 1.10 0.87 0.54(0.44,0.62) 1.1(0.99,1.22) 0.87(0.78,0.97) - - - - -
Rowcrop EVI2 0.52 1.13 091 0.55(0.43,0.66) 1.1(0.96,1.22) 0.87(0.75,0.98) - - - - -
Clgreen  0.55  1.09 0.90  0.55(0.44,0.63) 1.09 (1,1.19) 0.9 (0.81,0.98) - - - - -
Surface Reflectance SR 054 111 0.88  0.54(0.42,0.63) 1.11(1,1.22)  0.88(0.79,0.98) 0.72 0.06 0.32 1.34 2.15
NDVI 055 1.10 0.87  0.54(0.41,0.64) 1.1(0.99,1.23) 0.88 (0.77,1) 0.74 0.06 0.30 1.32 2.11
EVI 053 112 0.89  0.52(0.42,0.6) 1.12(1.01,1.22) 0.9 (0.8,1) 0.73 0.06 0.36 1.31 221
EVI2 055 110 0.87 0.55(0.43,0.65) 1.1(0.981.2)  0.87(0.78,0.98) 0.70 0.07 0.35 1.25 2.17
ClGreen 055 1.09 0.88  0.55(0.47,0.64) 1.1(0.98,1.21)  0.89 (0.78,0.98) 0.77 0.07 0.36 1.28 2.12
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Table S5. Cont.

Regression Cross Validation Median and Percentiles of Absolute Residual
fndex R RMSE MAE R? RMSE MAE Median 5% 25% 75% 95%
Radiance SR 051 1.04 083 049(0.090.69) 1.04(0.84,1.24) 0.84(0.68,0.99) - - - - -
NDVI 051 1.03 084  05(023067) 1.04(0.84,1.22) 0.85(0.69,1.03) - - - - -
Cleren 039 115 096  037(0.1,052) 1.16(0.96,1.37) 0.97 (0.79,1.17) - - - - -
TOA Reflectance SR 0.58 0.98 0.80 0.56 (0.28,0.72)  0.99 (0.78,1.22)  0.81 (0.65,0.97) - - - - -
NDVI  0.56 1.00 0.79 0.55 (0.3,0.72) 1.01 (0.83,1.22)  0.79 (0.65,0.94) - - - - -
EVI 0.63 0.93 0.72 0.62 (0.39,0.79)  0.93 (0.74,1.11) 0.73 (0.6,0.9) - - - - -
EVI2 049 1.08 0.87 0.62 (0.31,0.77)  0.93 (0.68,1.11)  0.73 (0.54,0.87) - - - - -
Clgreen  0.52 1.05 0.82 0.51(0.23,0.71)  1.06 (0.87,1.27) 0.83 (0.68,1.01) - - - - -
Surface Reflectance SR 0.59 0.98 0.79 0.57 (0.35,0.76) 0.98 (0.8,1.19)  0.79 (0.66,0.97) 0.68 0.09 0.36 1.13 1.95
NDVI  0.56 1.01 0.78 0.55 (0.23,0.74) 1.01 (0.8,1.2) 0.79 (0.63,0.96) 0.60 0.07 0.29 1.19 2.06
EVI 0.54 1.03 0.81 0.54 (0.23,0.75) 1.03 (0.8,1.27)  0.81 (0.64,0.99) 0.72 0.07 0.31 1.16 2.10
EVI2  0.62 0.94 0.73 0.6 (0.37,0.75) 0.94 (0.75,1.14)  0.74 (0.58,0.9) 0.61 0.05 0.30 1.02 1.86
Clgreen  0.58 0.99 0.77 0.56 (0.31,0.75) 1(0.79,1.17) 0.78 (0.6,0.94) 0.60 0.07 0.28 1.13 1.99
Radiance SR 0.52 0.96 0.74  0.43(-0.33,0.78) 1.01(0.64,1.49) 0.79 (0.51,1.13) - - - - -
NDVI  0.59 0.88 0.63  0.54(-0.08,0.85) 0.9 (0.52,1.26) 0.65 (0.37,1) - - - - -
Clgreen  0.61 0.86 0.60 0.58 (0.11,0.88)  0.86 (0.44,1.28)  0.62(0.3,1.01) - - - - -
TOA Reflectance SR 0.68  0.78 055  0.66(-0.08,0.9) 0.79(0.42,1.17) 0.57 (0.33,0.89) - - - - -
NDVI 067  0.79 056  0.63(0.06,091) 0.8(044,1.13)  0.58(0.3,0.88) - - - - -
EVI 073 072 0.50  0.69 (-0.08,0.93) 0.74(0.33,1.15)  0.52(0.25,0.83) - - - - -
EVI2 072 0.73 052  0.69(-0.12,0.94) 0.73(0.32,1.11)  0.51 (0.26,0.8) - - - - -
Clereen 069 077 055  0.65(0.06,0.89) 0.79(0.42,1.17)  0.57 (0.31,0.9) - - - - -
Surface Reflectance SR 0.67  0.80 0.59  0.62(0.13,0.86) 0.83(0.46,1.15) 0.65 (0.37,0.98) 0.42 0.03 0.16 0.74 1.74
NDVI  0.68 0.79 0.56 0.65 (0.1,0.9) 0.79 (0.42,1.15)  0.57 (0.33,0.89) 0.42 0.02 0.13 0.71 1.77
EVI 075  0.69 048  0.72(0.09,0.94) 0.7 (0.38,1.08) 0.5 (0.28,0.8) 0.35 0.01 0.11 0.65 1.44
EVI2 073 0.72 0.51 0.69 (0.22,0.92)  0.73(0.38,1.03)  0.53 (0.28,0.77) 0.33 0.02 0.14 0.72 1.50
ClGreen  0.67 0.80 0.54 0.64 (0.14,0.89) 0.81 (0.4,1.16) 0.56 (0.31,0.9) 0.33 0.02 0.13 0.74 1.88
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Table S5. Cont.

Regression Cross Validation Median and Percentiles of Absolute Residual
ndex R RMSE MAE R? RMSE MAE Median 5% 25% 75% 95%
Radiance SR 061 093 093 042(0.07,0.66) 1.19(0.93,1.51) 0.95(0.71,1.21) - - - - -
NDVI 059 095 094  042(0.1,066) 1.19(0.92,1.44) 0.96(0.73,1.18) - - - - -
Cloreen 050  1.08  1.00  043(0.11,0.62) 1.21(1.01,1.44) 1.03(0.86,1.28) - - - - -
TOA Reflectance SR 0.55 1.05 1.01 0.41 (0.05,0.57)  1.24(1.01,1.46) 1.03 (0.81,1.24) - - - - -
NDVI  0.52 1.09 1.04 0.4 (-0.02,0.57)  1.25(1.05,1.55) 1.06 (0.85,1.28) - - - - -
EVI 0.59 1.01 0.98 0.44 (0.13,0.63)  1.21(1.01,1.41) 1(0.81,1.18) - - - - -
Wheat EVI2 058 1.01 097  0.44(-0.01,0.64) 1.21(0.98,1.53) 1(0.79,1.27) - - - - -
ClGreen  0.45 1.16 1.07 0.4 (0.17,0.55) 1.26 (1.04,1.5)  1.09 (0.86,1.33) - - - - -
Surface Reflectance SR 0.60 0.99 097 043(-0.02,0.64) 1.22(0.93,1.48) 0.99 (0.77,1.23) 0.88 0.09 0.40 1.36 248
NDVI  0.57 1.02 1.00 0.43 (0.1,0.6) 1.22(0.95,1.43) 1.01(0.81,1.21) 0.92 0.12 0.49 1.44 224
EVI 0.62 0.97 0.93 0.5 (0.21,0.68) 1.14 (0.91,1.35)  0.94 (0.72,1.16) 0.86 0.10 0.43 1.33 2.08
EVI2  0.62 0.97 0.94 0.5 (0.21,0.66) 1.15(0.92,1.38)  0.95(0.75,1.15) 0.84 0.11 0.43 1.39 2.08
ClGreen  0.51 1.10 1.02 0.42 (0.11,0.61) 1.23 (1,1.48) 1.04 (0.81,1.25) 0.94 0.12 0.49 1.46 2.15
Radiance SR 0.74 0.97 0.89 0.51(-1.99,09) 1.21(0.62,2.05) 0.93 (0.49,1.52) - - - - -
NDVI  0.74 0.98 0.86 0.4 (-2.46,0.9) 1.36 (0.57,2.3) 1(0.45,1.64) - - - - -
ClGreen  0.66 0.95 086  0.39(—4.74,0.87) 1.16(0.54,2.02) 0.91 (0.46,1.61) - - - - -
TOA Reflectance SR 0.71 1.04 0.94 0.5(-3.12,0.88)  1.25(0.66,2.06)  0.99 (0.5,1.71) - - - - -
NDVI 0.71 1.03 0.89  0.47(-4.950.92) 1.25(0.56,2.15) 0.96 (0.44,1.56) - - - - -
EVI 074 097 086 048(-6.18092) 1.22(0.62,2.08) 0.96(0.53,1.57) - - - - -
Rice EVI2 075 0.95 0.81  0.57(-0.67,093) 1.15(0.5,1.95) 0.87 (0.39,1.46) - - - - -
ClGreen  0.76 0.94 0.82 0.58 (-1.4,093) 1.12(0.54,1.82) 0.86 (0.44,1.48) - - - - -
Surface Reflectance SR 0.63 1.18 096 0.47(-0.91,0.88) 1.29(0.69,1.99) 1.02(0.54,1.63) 0.89 0.06 0.36 1.41 2.67
NDVI  0.65 1.14 095 045(-5.12,0.89) 1.3(0.58,2.15) 1.03 (0.48,1.68) 0.85 0.07 0.42 1.40 227
EVI 0.73 1.00 0.83  0.53(-5.88,0.91) 1.18(0.62,2.01) 0.91(0.5,1.59) 0.75 0.01 0.45 1.11 2.63
EVI2 074 0.98 0.78  0.54(-3.14,0.94) 1.17(0.54,2.03) 0.89 (0.44,1.56) 0.66 0.02 0.33 0.92 2.63
ClGreen  0.69 1.09 0.87 0.52 (-1.1,0.89)  1.21(0.59,1.87) 0.94 (0.48,1.46) 0.77 0.11 0.33 1.30 2.19
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Table S5. Cont.
Regression Cross Validation Median and Percentiles of Absolute Residual
ndex R> RMSE MAE R? RMSE MAE Median 5% 25% 75% 95%
Radiance SR 078 081 063 072(-0.61,092) 085(0.51,1.21) 0.68 (0.4,0.97) - - - - -
NDVI 077 082 068 0.72(-0.02,09) 0.85(0.57,1.23) 0.7 (0.47,1.03) - - - - -
Cloreen 074 087 073 0.69(-0.01,0.89) 0.89(0.6,1.22)  0.75 (0.51,1.01) - - - - -
TOA Reflectance SR 0.78 0.83 0.66  0.74 (-0.01,0.93) 0.86 (0.53,1.26) 0.68 (0.41,1.04) - - - - -
NDVI  0.74 0.90 0.67  0.68(-0.08,0.89) 0.93(0.59,1.31) 0.72(0.48,0.97) - - - - -
EVI 0.73 0.92 0.67 0.67 (-0.2,091)  0.95(0.55,1.48) 0.72(0.41,1.14) - - - - -
Cotton EVI2 0.75 0.88 0.66  0.66(-0.58,0.91) 0.96 (0.46,1.49) 0.72(0.39,1.11) - - - - -
ClGreen  0.79 0.80 0.66 0.76 (0.4,0.9) 0.82(0.6,1.06)  0.67 (0.45,0.91) - - - - -
Surface Reflectance SR 0.68 1.00 0.73 0.64 (-0.39,0.9) 1.01 (0.5,1.46)  0.74 (0.35,1.09) 0.50 0.03 0.19 1.22 1.98
NDVI  0.69 0.98 0.72  0.62(-0.91,0.91) 1(0.58,1.44) 0.74 (0.46,1.11) 0.51 0.04 0.21 1.10 2.09
EVI 0.70 0.97 0.70  0.63(-0.48,0.89) 1.02(0.57,1.54) 0.76 (0.44,1.16) 0.61 0.05 0.40 1.27 2.01
EVI2 0.67 1.01 0.76  0.59(-0.63,0.88) 1.07 (0.58,1.73) 0.8 (0.47,1.31) 0.54 0.09 0.30 1.09 2.20
ClGreen  0.72 0.93 0.67 0.66 (-0.33,0.9)  0.96(0.54,1.44)  0.72(0.4,1.09) 0.43 0.02 0.23 0.96 1.83
Radiance SR 0.49 1.00 0.82  0.46(-0.25,0.63) 1.02(0.84,1.2)  0.84 (0.69,1.04) - - - - -
NDVI 046 1.03 0.85 0.44 (0.09,0.62) 1.04 (0.7,1.25)  0.86 (0.56,1.05) - - - - -
ClGreen  0.47 1.05 0.87 0.43 (0.06,0.6) 1.08 (0.84,1.3)  0.89 (0.71,1.07) - - - - -
TOA Reflectance SR 0.50 1.01 0.80 0.49 (0.2,0.74) 1.02 (0.73,1.27)  0.82 (0.6,1.06) - - - - -
NDVI 048  1.04 083  045(0.14,0.63) 1.05(0.79,1.35) 0.84 (0.63,1.06) - - - - -
EVI 0.52 0.99 0.81 0.5 (-0.01,0.7) 1.01 (0.82,1.24) 0.82 (0.63,1) - - - - -
Pasture EVI2 051  1.00 0.80 0.5 (0.09,0.73) 1.01(0.8,1.29)  0.82(0.66,1.06) - - - - -
Cloreen 049  1.02 085  0.47(0.19,0.62) 1.04(0.82,1.24) 0.86 (0.69,1.03) - - - - -
Surface Reflectance SR 0.50 1.02 0.80  0.48(-0.01,0.77) 1.03 (0.74,1.28)  0.82 (0.6,1.02) 0.68 0.08 0.32 1.12 2.14
NDVI  0.49 1.02 0.82 0.46 (0.07,0.66)  1.04 (0.83,1.25) 0.83 (0.63,1.01) 0.70 0.08 0.31 1.20 2.10
EVI 0.52 1.00 0.81 0.49 (0.1,0.68) 1.01 (0.79,1.26)  0.83 (0.64,1.02) 0.71 0.09 0.37 1.11 1.99
EVI2 0.51 1.00 0.80 0.49 (-0.12,0.7) 1.01 (0.8,1.35) 0.82 (0.66,1.1) 0.69 0.07 0.38 1.09 2.11
ClGreen  0.47 1.04 0.84  0.44 (-0.01,0.66) 1.06 (0.86,1.29)  0.86 (0.7,1.05) 0.70 0.08 0.33 1.16 2.12
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Table S6. Best-fit functions for the LAI-VI relationships (LAl = f(VI)) for major crops based on surface reflectance using the dataset with a complete LAI data range.

. Coefficient 95% Confidence Interval
Index Equation
a b C a b C
SR y=axlogbxx+c) 128 187 -1.71 (1.13,1.42) (1.24,2.5) (-2.75,-0.66)
NDVI y:aXxb 522 1.69 - (5.03,5.41) (1.56,1.82) -
Overall EVI y=axx+b 555 -0.11 - (5.25,5.84) (-0.27,0.06) -
EVI2 y=axx+b 6.11 -0.17 - (5.79,6.43) (-0.33,0) -
ClGreen y=a><bx +c -593 0.71 445 (-6.24,-5.61) (0.68,0.75) (4.23,4.67)

SR y=axlogbx+c) 155 112 -0.69 (1.341.76)  (0.72,151)  (-1.38,0.01)
NDVI  y=axxt+ec 576 170 -030 (5.44,6.09)  (1.37,2.03)  (-0.72,0.11)

Rowcrop  EVI y=axb*+c 936 034 817 (-11.89,-6.84) (0.15053)  (5.29,11.05)
EVI2  y=axlogx)+b 235 464 - (2.21,2.49) (4.5,4.78) -
Cloren  y=axlogt)+b 197 -002 - (1.86,2.07)  (~0.18,0.14) -
SR y=axlogw)+b 217 -091 - (2.02,2.31)  (-1.2,-0.61) -
NDVI y=axa® 661 231 - (6.157.07)  (2.01,2.61) -
Maize  EVI y=axe +b 507 -555 - (4.71,543)  (-6.18,-4.92) -
EVI2 y=axe +b 571 624 - (5.34,6.08)  (~6.85,-5.62) -

ClGreen y=axx'+c 425 035 -415 (0.587.91)  (0.14,055) (-8.02,-0.29)

SR y=axlogbxx+c) 086 223 -3.00 (0.61,1.12)  (-0.04451) (-7.26,1.26)
NDVI y=axx+b 473 -122 - (4,5.47) (-1.8,-0.64) -
Soybean EVI  y=axlogt)+b 182 324 - (152,2.11)  (3.04,3.43) -
EVI2  y=axlog®)+h 180 333 - (1.51,2.1) (3.11,3.54) -
Cloren  y=logaxx+b) 221 -174 - (1.832.6)  (-2.5-0.98) -

SR y=axlogbxx+c) 151 259 -2.85 (1.18,1.84) (0.9,4.28)  (-5.63,-0.07)
NDVI y=axx 724 172 - (6.66,7.82)  (1.49,1.96) -
Wheat  EVI y=axx+b 899 -095 - (8.159.82)  (~1.36,-0.54) -
EVI2 y=axx+b 1004 -1.11 - (9.0811)  (-1.55,-0.68) -

ClGreen y=axb +e 952 064 566 (-10.86-8.19) (0.57,0.71)  (5.18,6.14)
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Table S6. Cont.

. Coefficient 95% Confidence Interval
Index Equation
a b c a b c
SR y=axlogk)+b 227 -161 - (1.64,2.9) (-3,-0.22) -
NDVI y=axx’ 6.83 293 - (5.07,8.59) (1.58,4.29) -
Rice EVI y=axx+b 796 -041 - (6.07,9.86)  (-1.39,0.56) -
EVI2 y=axx+b 843 -043 -  (6.44,1041) (-1.4,0.54) -
Clcreen y=axlogi)+b 236 -0.13 - (1.8,2.92) (-1.04,0.78) -
SR y=axlog)+b 2,06 -050 - (1.84,2.27) (-0.84,-0.16) -
NDVI y=axx’ 6.00 1.70 - (5.4,6.59) (1.41,1.99) -
Cotton  EVI y=axe +b 457 -489 - (4.19,4.96) (-5.52,-4.26) -
EVI2 y=axx+b 6.75 -050 - (5.95,7.56) (-0.88,-0.12) -
ClGreen y=x"+b 077 -030 - (0.74,0.81)  (-0.53,-0.07) -
SR y=(x+a)’ -1.01 0.53 - (-1.33,-0.7) (0.5,0.56) -
NDVI y=axb* 041 1271 - (0.29,0.53)  (7.86,17.56) -
Pasture  EVI y=axh* 0.63 947 - (0.5,0.76) (6.71,12.23) -
EVI2 y=axhb* 061 1190 - (0.49,0.74) (8.09,15.7) -
ClGreen  y = ax(x+b) 098 -0.37 0.66 (0.38,1.58) (-1.41,0.67) (0.38,0.94)

Table S7. GOF metrics of the global LAI-VI relationships (LAI = f (V1)) for major crops based on three levels of radiometric/atmospheric corrections.

Index Regression Cross Validation =~ Median and Percentiles of Absolute Residual
R2 RMSE MAE R* RMSE MAE Median 5% 25% 75% 95%
SR 050 135 107 048 138 1.07 0.69 0.03 0.29 1.24 1.98
NDVI 051 134 1.05 049 137 1.05 0.65 0.02 0.26 1.33 2.11
Overall EVI 043 145 112 043 145 112 1.13 0.22 0.63 1.67 3.04
EVI2 043 144 111 043 144 111 0.95 0.07 0.42 1.67 2.98
Clereen 052 133 105 049 136 1.05 0.90 0.10 0.36 1.50 2.61
SR 046 144 109 046 144 1.09 0.90 0.08 0.36 1.50 2.59
NDVI 048 141 1.07 046 143  1.09 0.94 0.05 0.37 1.69 2.73
Rowcrop EVI 043 147 111 043 147 111 0.84 0.13 0.39 1.71 3.62
EVI2 043 147 113 043 147 113 0.82 0.05 0.36 1.75 3.45
Clereen 046 144 109 046 144 1.09 0.64 0.03 0.24 1.53 3.17
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Table S7. Cont.

Ind Regression Cross Validation =~ Median and Percentiles of Absolute Residual
" "R: RMSE MAE R: RMSE MAE Median 5%  25%  75%  95%
SR 066 121 094 060 131 0.95 0.57 0.03 0.21 1.52 3.12
NDVI 0.64 1.24 096 059 133 0.97 0.86 0.00 0.39 1.46 2.76
Maize EVl 062 127 1.01 056 137 1.02 0.58 0.11 0.30 0.98 224
EVI2 0.69 1.16 095 060 1.32 0.96 0.64 0.12 0.36 1.01 2.13
Clgreen  0.66  1.20 097 058 1.35 0.97 0.48 0.11 0.26 0.94 2.51
SR 042 1.08 083 039 1.09 0.85 0.61 0.12 0.37 1.08 2.02
NDVI 042 1.07 083 040 1.09 0.85 0.46 0.04 0.30 0.93 2.10
Soybean EVI 043 1.07 083 041 1.08 0.84 0.67 0.08 0.34 1.16 217
EVI2 042 1.08 084 040 1.09 0.85 0.70 0.05 0.34 1.20 2.13
Cloreen 041  1.08 083 039 1.10 0.84 0.72 0.07 0.42 1.09 2.04
SR 048 148 117 045 1.1 1.19 0.70 0.04 0.42 1.10 2.02
NDVI 050 145 113 048 146 1.15 0.73 0.07 0.39 1.20 217
Wheat EVI 060 1.29 1.03 059 1.30 1.03 0.69 0.03 0.29 1.24 1.98
EVI2 059 131 1.04 058 133 1.05 0.65 0.02 0.26 1.33 211
Clgreen  0.56  1.36 1.07 055 137 1.09 1.13 0.22 0.63 1.67 3.04
SR 044 1.63 1.19 035 1.68 1.26 0.95 0.07 0.42 1.67 2.98
NDVI 046 1.61 117 034 1.68 1.26 0.90 0.10 0.36 1.50 2.61
Rice EVI 058 142 098 051 147 1.02 0.90 0.08 0.36 1.50 2.59
EVI2 058 141 097 050 146 1.01 0.94 0.05 0.37 1.69 2.73
Clreen  0.58  1.42 1.06 052 1.45 1.11 0.84 0.13 0.39 1.71 3.62
SR 076 093 075 067 1.04 0.78 0.82 0.05 0.36 1.75 3.45
NDVI 074 097 077 068 1.03 0.81 0.64 0.03 0.24 1.53 3.17
Cotton EVI 081 0.82 072 066 1.05 0.75 0.57 0.03 0.21 1.52 3.12
EVI2 073 098 078 070 1.00 0.79 0.86 0.00 0.39 1.46 2.76
ClGreen  0.78  0.89 071 070 0.99 0.74 0.58 0.11 0.30 0.98 224
SR 051 1.05 083 048 1.07 0.84 0.64 0.12 0.36 1.01 2.13
NDVI 050 1.07 084 047 1.09 0.86 0.48 0.11 0.26 0.94 2,51
Pasture @ EVI 053 1.04 0.84 050 1.05 0.84 0.61 0.12 0.37 1.08 2.02
EVI2 052 1.04 083 049 1.05 0.84 0.46 0.04 0.30 0.93 2.10

ClGreen 047  1.10 086 045 1.11 0.88 0.67 0.08 0.34 1.16 217
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Table S8. LAI-EVI and LAI-EVI2 relationships (LAl = f(VI)) based on data transformation and simple linear regression (SLR) with Theil-Sen estimator. (The
complete-range data).

Quantiles of Absolute Residuals

Coefficient (Confidence Interval
Crop Type VI SLR Model oefficient (Confidence Interval) Prediction Model (il\:;ii (nl\:[zﬁz) (m?/m?)
a b 50/0 250/0 500/0 750/0 950/0
1 1 2
EVI Jy=as—+b 3.51 (3.35,6.67) 122 y= (a3_ + b) 1.46 1.09 007 034 084 16 293
V= 5
Overall 1 1 2
EVI2 Jy=as—+b 3.73 (3.56,3.89) 132 y= (a3_ + b) 145 1.08 007 033 08 156 298
= IE:
. EVI 3y=a¥x+b 2.81 (2.68,2.95) 102 y=(a¥x +b)’ 1.52 1.13 007 032 084 167 324
OW Cro
P EVR y=al¥x+b 2.97 (2.83,3.11) 111 y=(a¥z+b)° 1.52 1.12 006 032 08 165 332
o EVI Jy=avx+b 3.8 (3.57,4.03) 103 y=(avx+b) 1.37 1.01 004 031 074 143 287
alze
EVI2 Jy=a¥x+b 5.06 (4.79,5.34) 223 y=(a¥x+b) 131 0.94 003 026 066 131 285
1 1 4
EVI ‘y=a—+b  -051(-0.57,-0.44) 188  y= (a— + b) 1.07 0.82 004 024 068 13 204
s Vx Vx
oybean 1 1 3
EV2 3y=a-—=+b  —0.69(-0.74-0.56) 219  y= (a— + b) 1.06 082 005 023 067 131 2
Vx Vx
EVI  yS—ax+b 3.73 (3.37,4.07) 0.23 y = (ax + b)3 13 1.04 089 04 088 155 252
Wheat 3 3 3 5
EV2  y5—qax5+b 4.82 (4.36,5.28) 087, _ (axg " b) 1.32 1.04 0.1 034 088 146  2.66
2 2
EVI  fy= axe+b 3.83 (3.06,4.46) 105 y= (axg + b) 141 0.97 001 118 065 127  3.08
Rice 2
2
BV fy= axs + b 3.9 (3.14,4.57) 104 y= (axg + b) 14 0.96 003 02 058 124 302
1 1 3
EVI }y=as—+b -1.28 (-1.4,-1.16) 303 y= (a3— + b) 0.94 0.73 004 022 066 1.09 191
C Vx Vx
otton 1 1 3
EVI2 3y=as=+b  -124(-135-111) 302 y= (as— + b) 0.97 0.77 003 028 066 115 199
Vx Vx
6 2
EVI  fy= axs+b 1.6 (1.4,1.81) 071  y= (axg N b) 1.05 0.84 008 038 07 112 21
Pasture 4 4 2
EV2  [y=ax3+h 1.79 (1.57,2.03) 075  y= (ax§ + b) 1.05 0.84 007 039 069 111 207
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LAI (m2/m?2)

Figure S6. Best-fit functions of global LAI-VI relationships based on in situ LAI and surface reflectance
based VIs (SR, NDVI, EVI, EVI2, and CIGreen) for the full-range dataset. Best-fit functions are plotted
by solid red lines, and prediction intervals (95%) are presented in dashed red lines.



Remote Sens. 2016, 8, 597; doi:10.3390/rs8070597 S19 of S23

T T T

0 2 4
Predicted LAl

0 2 4 60 2 4 &

Figure S7. Residuals of the global overall LAI-VI relationships (from surface reflectance) plotted
against predicted LAI values. The residual variance shows an unequal pattern across different ranges
of LAI values for most of the crop types and VIs.
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4 : 4
LAI LAI

Figure S8. LAI-EVI and LAI-EVI2 relationships based on Theil-Sen regression and the density
distributions of the measured and predicted LAI for the full-range dataset. The first and third columns
show scatter plots between LAI and EVI/EVI2 as well as the relationship (solid red line) and
prediction interval (dashed red line) based on Theil-Sen regression. The second and fourth columns
show density distributions of the measured (blue) and predicted (red) LAI based on EVI and
EVI2 respectively.
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6. Analysis of the Effect of Sun-Sensor Geometry on LAI-VI Relationships

We assessed the effect of Sun-sensor geometry on the global LAI-VI relationships. Since all the
Landsat TM and ETM+ data we used are nadir viewing images, the bidirectional reflectance is only
affected by the Sun illumination geometry, which eliminates the hot-spot in BRDF. In Figure S9, we
plotted the Sun illumination angles of all the Landsat data we used in this study in a polar coordinate.
The sun illumination angles do not have a large variation, as the zenith angle is mostly within 25° to
60°, and the azimuth angle is between 50° to 150°. Figure 510 shows the residuals from the global
LAI-EVI relationship of all samples plotted over zenith and azimuth angles. For each angle, the
distribution of residuals is centered at zero and spread equally towards positive and negative space,
which confirms a normal distribution assumption of the regression and indicates that there is no
significant effect of the sun illumination angles on the residuals and the LAI-VI relationships.
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Figure S9. Distribution of the sun illumination angles of all the Landsat data used in this study in a
polar coordinate.
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Figure S10. The residuals from global LAI-EVI relationship plotted over sun azimuth and zenith angles.
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