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Abstract: Objectives: This study aims to investigate the applicability of the moderateresolution imaging

spectroradiometer (MODIS) enhanced vegetation index (EVI) when directly applied to data from other
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satellite sensors, an important challenge that has remained unexplored for nearly 30 years since the introduc-
tion of EVI. It focuses on whether the four empirical parameters of EVI developed based on MODIS data
are suitable for other satellite datasets, using Landsat-8 data as a case study. Methods: We systematically
examined the relationship between MODIS EVI and Landsat—-8 normalized difference vegetation index
(NDVTI) across six test areas. Given that the NDVT formula does not include parameters, the NDVT rela-
tionship between MODIS and Landsat=8 served as a reference for assessing the suitability of MODIS EVI
for Landsat—8 data. Additionally, a modified EVI, referred to as EVI,, was constructed to evaluate the in-
fluence of the blue band on the MODIS EVI application in Landsat-8 data. Results: The results revealed
that the discrepancies between EVIdata from MODIS and Landsat—8 were significant, which is, on average,
nearly three times larger than those observed for NDVI data from the two satellites, with an 11.8% difference
in R*. The analysis indicated that the source of these discrepancies was not the blue band, but rather the
four empirical parameters used in MODIS EVI. Sensitivity testing further confirmed that the interactions
among the four parameters in the EVI formula significantly affected EVI values, particularly highlighting
the strong sensitivity of the soil adjustment factor (L). Conclusions: Therefore, we recommend calibrating
these parameters when applying EVI to Landsat=8. The cross—calibration conducted in this study has re-
duced the average bias rate between the MODIS and Landsat-8 EVI from 12.8% to nearly 0% across the
six test areas. This research provides significant guidance for the cross—sensor application of the EVI index

and holds important practical value for the precise monitoring of vegetation changes at both regional and

global scales.
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Table 4 Data Distribution Characteristics of NDVI and EVI for Each Test Site
NDVI EVI
R X g — -
¥ifE hrifE 22 Ccv CV 214 ¥ifa b 22 cvV CV 214
MODIS 0.839 0.058 0.069 0.657 0.068 0.104
T I 0.039 0.078
Landsat-8 0.845 0.091 0.108 0.605 0.110 0.182
MODIS 0.850 0.088 0.104 0.618 0.092 0.149
& 0.030 0.042
Landsat-8 0.852 0.114 0.134 0.601 0.115 0.191
MODIS 0.641 0.124 0.193 0.477 0.113 0.237
R 0.060 0.072
Landsat-8 0.660 0.167 0.253 0.444 0.137 0.309
MODIS 0.677 0.096 0.142 0.357 0.053 0.148
It 0.044 0.083
Landsat-8 0.693 0.129 0.186 0.416 0.096 0.231
MODIS 0.707 0.067 0.095 0.620 0.082 0.132
2= 0.002 0.079
Landsat-8 0.743 0.072 0.097 0.527 0.111 0.211
MODIS 0.708 0.045 0.064 0.567 0.045 0.079
PR iy 0.045 0.050
Landsat-8 0.650 0.071 0.109 0.410 0.053 0.129
Ty 0.037 0.067
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Table 5 Regression Analysis of EVI,, EVI, and NDVI Between MODIS and Landsat-8

EVEpx R*
EVI, EVI NDVI EVI, EVI
[ y = 1.050x —0.030 y=0.347x + 0.447 0.398 0.365 0.312
b y = 1.057x—0.035 y=0.614x + 0.249 0.623 0.612 0.588
R y = 1.0582—0.021 y = 0.650x + 0.189 0.584 0.563 0.611
R y=1.036x—0.014 y=0.374z + 0.201 0.550 0.541 0.460
ZM y=1.2120—0.151 y = 0.457x + 0.379 0.387 0.386 0.375
By AR y=1.1202—0.136 y=0.467x + 0.376 0.461 0.473 0.303
T8 1.089 0.485 0.501 0.490 0.442

2,5 EVIEfFESFNAMKIE

F 1L 3 IEAHTHRAR 145 M X Landsat-8 EVI
5MODIS EVIFX R AR Landsat-8 EVI i
G % HAE AT IE , 4558 19 Landsat-8 EVIZZ14 , 3F
TG (R 6) . AT, g 2 1E ) , Landsat-8 EVI
() PB K T B, 6 050 X A-F 24 [PBIA 12.81%
FEE0.04% , F I T 3065, S 3M L, K 7HHL
SR AT AR T T 1 126, IR R RPRIEA R 1,
BRI ZHCH 0, B MR8 50 X AR KR 25 101
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e UVATEE S ST D B = SN B A ) o | B R AN ) B3
TE MODIS A1 Landsat-8 2 1] (19 3% K 7 Bl 1% 3% i
IO PR R AR — B, 33X 45 P AR A% IR 28 JC 18 S ND VI8
B2 B s & EVIE R [0 a7 25 5 (F& W
F A& IR 28 EVIFR B0 0] A9 34 22 57 (12.81% ) 221
KT NDVIFER Z A #2257 (3.28%) (£ 3),

EEVIR A4S 50d A WA & 206 Fn gt
BB RBCLAC2, T EVIZ X A4 % Bt
B R BRI T MODIS 3 BeaR IRy, Ho X A~ 3
BEAY 2 B0 4 )k 6 A1 7.5, DRI Jeks g
JE A i B S 5 R 107 bR BSOS [A] B9 Landsat-8 21
JERNE P B b, 5K 2 3 A I B 25 0
SR 6 17545 , DT A 79 o 4% g EVIZ [] (1
FZ R F X NDVIAY 22 85 . X 5 MIURA
ZEETEVIIRS FIMODIS Y52 UBHIE RG2S 18— 2.



%551 B s W BB AE : MODIS EVIH8 555 14 JR 4% 0 H A Pk K - DL Landsat—8 24 fi] 1665
66 0.801
’ G 0 0.006 | —0.005 0.14
0.77 mmm —p 458 0.12
06| ™. EHTRE 0.10 Eod
;ﬂ‘l‘ 5 c1| 0.006 0 0.001 | -0.056 st 4
& 04 & =
& 0.06 -
2 58 2| 0005 | 0.001 0 0.025 ‘g
& 0222 0.235 004 5
-0.02
L -0.056 | 0.025 0 i
G C1 2 L
(a) T
0.805
08 G| o 0.015 | 0.012
071 mmm {54y 0.671 0.08
o 06 R &
i c1| 0.015 0 -0.089 | -0.021 0.06 &
o 09 0.450 = =
0.4 i & 0.04 E(
;2 03 B 2| 0.012 | -0.089 0 -0.012 %
0.02
202
L -0.021 | 0.012 0 i
G Cl 2 L
e
(b) ZM
0.40 0.406
0.35 mmm—Ri4a% 0.05
R 3
0.30 :
& 0.04 3z
025 =
g 0.197 0.192 0.03 ﬁ
s 0200 0180 0177 ' ‘ ®
3 015 0.02 %
° 1
2 0.10 | g 0.01
0.05 0

(c) Btk

K6 T Sobol’ Jr ik i g 53 7
Fig. 6 Sensitivity Analysis Based on the Sobol’” Method

*®6 ETZXKIEAMEH Landsat-8 EVIZ R 3Lt
Table 6 Comparison of Landsat-8 EVI Differences

Before and After Cross—Calibration

32 RENHEEENERENB SN
ARV AR % Landsat-8 1% 30 m 43 P 5%
18T+ REE 5 MODIS s AL AR [R] 1 500 m 43 B,

{EMERAEIS ) 500 m a3 R4t L EDRkRE (K19)

Landsat-8 FZ45 i 23 [a] 7 TP B i &5 T MODIS 52
5o X AR A2 (] 43 BF % 1Y) Landsat-8 S8
KA RO 25 [ 3 FER ARG | IR AR 24 2k
AIAN/IMETCIR A M 2 B BgoT, BN A 1500
i HAE 2 (] AT R L [R] 43 383 (1) MODIS 5214
EA A oW S Bk . BT EVIXAH DG Bt

PB/%
X 74 1 7 B -

1 IE i KRR

B i y=0.347x + 0.447 —7.96  —0.03
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Table 7 Comparison of Corresponding Bands Between
MODIS and Landsat-8 Used for Vegetation Indices
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Fig. 8 Spectral Response Functions of Corresponding
MODIS and Landsat-8 Bands Used for Vegetation Indices
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