1007-4619(2024)04-0969-12

& T MODIS B3R RS R = mi) KB F H 2 #HE
EVIEZ %

Ef, B, BRA

LR R EBRHER R G RL2EAFST AT, M AT 210023;
2. VTLAVE MBS B R A S0 %, FAT 210023;
3. AbE TS R RS R RR S e R TR 24BE, bt 100191

W E. HWERAAIEECEVI (Enhanced Vegetation Index) ZEAABE TIRT KA, LHE . AR RS, HiH—1k
HEBEFEEUNDVI (Normalized Difference Vegetation Index) REFE4fib SAEBL A A ris . il WA BUAIE & A SR ST
Oy AN A RUBIAR GO ZR o AT BV il [0] 73 B AR AR L B 32 3] 2o 8 o S S e S BOR BT R (R, AR
FTF MODIS H #1532, $2I—FMMVC (Maximum—Value Composite) 5 HANTS (Harmonic Analysis of Time
Series) SIEMGS A HAPRR EVIT @Ik, LUSHEEE T IEON BT X AR T 2021 4F H /X BER EVII ] P51 £l .
ERERWT, RN EVIE R TR BRI E H 3SR EVIN R PSR T, R E R, 5
TR EVIRE RS RAZTT, RN LRI EVIER MRS, HATA 4280 EVIRG i a2 et . ikt
125 S-GUEI T L MR LU AT, 4 HANTS Sk A5 (19 EVIEZS [H) 4345 & PP DL R AR LR A5 L T
HFE# VIS LB EVIEITZ B B4 R* 5 RMSE 73511 0.94 4110.024, 8T S-G Ik 0.73 F10.093. &1 A9 H

National Remote Sensing Bulletin & & 5 4

Ay R BV E 3 5  oh A: B R IS E] 2 R EVIERAE T 07 B B AR £
X MODIS, AB:48%k, EVI, MVC, HANTS, HZAMdEse, e )5

FESES: TPI51/P2

S5lA#ENX: EF,HEK, HKX.2024. EFMODIS Hitt R R S X~ RN KB FH S WEREVIEZH L. BREFR,28(4):

969-980

Wang N, Tian J and Tian Q J. 2024. A method for reconstructing long—term daily resolution EVIs based on MODIS
daily surface reflectance products. National Remote Sensing Bulletin, 28(4) :969—980[ DOI: 10.11834/jrs.20243141]

1 51 7

IH— L #H5 ZENDVI  (Normalized Difference
Vegetation Index) XA 9% 7 o5 5 H X A0k, (HH
TE AR T X U 75 5 th B AR . T
SElRX — BRI, CA BT MODIS s A9 45 K1,
P T B8 KA BE 5 2L EVI (Enhanced Vegetation
Index) (Wardlow 2%, 2007). EVIAJ{Ei—EREE I
SRR AR RO GL (Z5HRE 55, 2016), MHERT
FHTR) 43 B NDVL, EVIWES TSR KRR T
SR, AN R A B BOE T EL AT DU
R4 Hb, Sz e 75 A B A AR K B AL (Son B, 2014

i B HE: 2023-05-04; FRENZR: 2023-06-26

Bai, 2021), [RIH}EH NDVIAE S i 548 9 09 2E 4
i R BORDG A A AR B 5 i A T A AL
IR ZR (Lu %, 2014).

HAT, EVICH 2Z NH FREg: KAR AT
578445, (Vijith F1 Dodge-Wan, 2020). 2K,
Z R DRV =B 5, AR AMERE
i ] Fn s ) 54 H G B JGoer) EVIEE . A bE
Y, 4 B ML IX MODIS 3448 60% LA 52 KRS,
20 (Chen 55, 2011), 3% JEAH B 15 B0 &% 2 3
=, B & RIS Z RO R MRS R A T
(Kong %, 2019), #T I, AR L T LH
S T e 2 8 25 0 pU BE Bk [m)T, 5F 12

BEEWB: ERE SR (45 :2023YFF1303903) ; B 5K [ SR BF# 5 4 (F0 5 :42101321) 5 3517 5 XA 45 I 0 o S 3 = il 9k 4

(45 : SKLURE2023-2-6)

E—1EE®- AN 70510 826K, E-mail: ningw@smail.nju.edu.cn
BEMEER: S H5E7 ok s e i e Jr ik - 5 W FH . E-mail : tianjia@buaa.edu.cn
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SR 2 W MEE G Ok o TERXER R T
i )7z B AR B & i KA A R MVC
(Maximum—Value Composite ) (Holben, 1986), f
4n MODIS 7 &b i B 8% 5 B 16 d A R A
MODI13Q1 #1 MYD13Q1., AVHRR GIMMIS 16 d %
KAEA B NDVIF= & . SPOT-VGT 10 d 5 KA 5 1
NDVIF= S BRI MVC Ik A7 o 2 —
JE I Ta] BN 14 A5 8 1Y e KABLAE S A 380U
DA T B 2 75 GL A 52 e, AR IX R 7 3
D BAE, B — @R B4R T RE WS BOBE I [R) AE
A5 B, AR T 20 B B i [a) B N A w9
BB AR, HAZOrE & sy A e —
FE MR M 2 ZRBONHE B 7R D R A
T AR % FR s 07 oK A B U7 ¥ A-G - (Asymmetric
Gaussian) (Jonsson 1 Eklundh, 2002) . D-L (Double
Logistic) Hh 2R A8 (Beck 4%, 2006) 45, %2k
5125 B4 it B A ) P A ) R O R — I B Y L
Te BT o BOA, DABCRA 2 03 R 8, I E
1515 3 3% SL I ] PP 20 (A e FR . X — 2Rk
BBz, B TRATIE & 1 sREE R, =
RAGVE, XL =5 AR AN B A ) b DA 3 H
O SR O5 O IR, b R BRI
S-G J€ % ¢ (Savitzky—Golay) (Savitzky I Golay,
1964) I [H] P13 0375 HANTS - (Harmonic
analysis of time series) (Roerink %5, 2000) ., S-G
U8 ok R — i T 22 3 =X e SO I AR R AT
/N Z WA B Jr i, n] S PR B DL
PV, BT AR A K 0 BE B 0T DL AR W 3R
BPIRCR A (Chen 5§, 2004) . HANTS Fii: 1
Jort B R T ol B o g 0 1 Ak RS AT IS
DAAS 2N 58 42 %0 B B AT DL R AE AR B AR K RLEE Y
M2k, Jf Hoax Fhaa ik ar DAk 35 a] ] B AS R0
R 5CHE

i LTk, B ErER X EVIFE g DL EVIE 8
BEF LA . H—, BT MVC Ik
Pz, FRTEE T 1A 7 A R AR O™
MAHM R 2, X P ECH B2 BBV i i 6]
OyPERARAL; H I, HAT 3 A R R A
28 HAR e SRS M, AT A A S A X Ty
Gk s A SRR B R, AR
W% .

BEXFIX S R, AR SCHE H — B LT MODIS

Hb 2% G S H 4y BER EVIE [A])7 51 5
e, DA ME IR OF IR R ) FE T 2021 AR 5
EVIEE . %7 @i MVC 7 %0 4 H B EVI AL
P AT R E A B, 53] & BRI B o HER
EVIEFE, S8)5 530 R F HANTS 533 DL Je S-G
VEPE X B A T EVI BT AT ST R, &S
XFI% . WA TR BV B LS Ry T HALPEAN LA
TRENEVEAN IR L Ve f B o O VR R A e e
] 73 HER I EVIP= S B T — R i U, [l i
Xof T 235 45 AN [ A 8 40 o DA v T
SRR Tt LA KR EVL W00 e e ) B PN AT A
A A EERE L.

2 WX SR

2.1 WARXHLR

HOEVE T R A T E RS, Rkt R
AL WA IR WEA . TN MR
BRI B X, 2 113°00'E—
121°30'E, 4 B {5 Bl 32°00'N—40°30'N (3 5 g
4520015 Fop SR, 2015), o UE 7 5 Hb3AGF
M, KRS XA T SO m LA, & o [
AT 12 — (Lu %%, 2014). WF98 X AR5
T MODIS %48 M h27v05 Y0 Bl Y, M BE A B K AR
Ao TR R EU R N 1T .

22 THRREE

ARWFFER T MODIS 7 i B FI MODIS Version
6.1 77 fi B A, B AR O WAk 1 o,
MOD09GQ 5 MYD09GQ 43 51| 4 Terra Fll Aqua T /it
2 MODIS 12835 I R A 1K) 250 m 73 B K0
F2 B AP 21 0% B 5 T 20 A0 U B i b 3R R Y
MODO9GA 5 MYDO9GA 435l & Terra #1 Aqua I3 5%
JITRAER 1 500 m 43 BE A S 2B, L AMA
51000 m 73 R R i P B, AN =, &, WK
GEHY R P, DL BRI 20 TR AR IE
AbPR, I ER TR B A ECE SRR, R S
i https :  //lpdaac.usgs.gov/products/ [ 2023-05-04 ]

3 WSRO

31 HYWREVIEZ G ERARREER
A LT MODIS 203 19 EVI B[] ¥ 1)
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AL FEAE 4N, BB R
B2, 55185 4 250 m 4 HER EVI YT, %38
43K MOD09GQ HI MYDO09GQ 3 #i8 iy 21 . I 4L 4k
P B ST %5 MODO9GA F MYDO9GA H 453 %5 [i]
e 7 J 1) 0 B S A S 1 AT TR G X O A
#1250 m 73 HER EVI, 43 H1iE 8 MOD09GQ-EVI 5
MYDO9GQ-EVI; 55 2 %853 XF EVI AT FiAL HH AT,
%3023 F) F MODO9GA 1 MYDO9GA 7= i 45 2t 45 [i]
e # 4 I = 33 B X MOD09GQ-EVI 5 MYD09GQ-
EVI# T . &5 KB, HEHRN THR = .
T UKBEREXS EVIRYSZMR ;26 3 3870 % sk 3L 1Y
EVI 17 3 g, % &840 & Se il i MVC Jr 2

MODO09GQ-EVI 5 MYD09GQ-EVI #EA74bH, 75 %)
SRR S HUE R B 4y R EVIRT B 530, SR 5 5 5
FIFH HANTS 3% fl S—G 38 3 4 B 4 EVI k47 8
a, HEIE AT EVIEEF]; 54385 X EVI
AL HAOLPE M LA R R B DA P i e A
Bk, BMIPM EF LA EEEVIA O,
A7 VLS Ty i 2600 5 BEPE 0 BT s AR BTN 3L T
FHF I EVIS JFAR LR EVIHR TG 2 [ 2 A ¢
PR, 2 [ A Y Oy A B R O TR T i i
ZUFHY AR S RMSE, AR5 H RE LT
PR AT ST oL e A5

40°N |-

38°N - &

36°N

34°N -

| E HFFE X I:l h27v05

114°E I 11I6°E I 1 1I8°E
1 B DCHEERE TR 1 R B (B R (R LTS £ SR B A SR 2L 5 I W B A )

Fig. 1 Schematic map of the study area’s geographical location and false—color composite remote sensing image

1
120°E

(The near infrared, red and green bands are used as red, green and blue bands for color synthesis respectively )

£ 1 MODIS=RHIE—5%
Table 1 List of MODIS products

MODIS 7= it i} i Ik 43 FE e /d B 23 (0] 43 HE % /m
MOD09GQ 2021-01-01—2021-12-31 1 EANSITRA /NG ¥ 9/i224 250
MYD09GQ 2021-01-01—2021-12-31 1 41 GRLLAN T B 250

B 500

MODO9GA 2021-01-01—2021-12-31 1
Jo B B 1000
B 500

MYDO9GA 2021-01-01—2021-12-31 1

JoT I B 1000
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e 2 4 N N N r
MODO09GA MOD09GQ MYD09GQ MYDO09GA N } _d
- _4 - S J _4
r ¢ k. r q;& QI‘;E/% N ¢ k.
Z IR SR SIS ELLR
- _4 - 4 - 4
Y s ¢ N\ t -
ke > MOD09GQ-EVI MYD09GQ-EVI [<—| ke
L vy - _4 _4
1} i
Yy N 'd Y N
FRBEIME > 2. T K| | 2. T ki | RIS 2
. 4 L v vy L _4
| |
MVC ',"3‘\‘
BAAEA
[ ik
%, HANTSH Y
| JRAHEVI H S-GIEE H HEJSEVI J
| |
~ ¥ |
MOD&MYDO09 ZEHHE o
| GommE || RLHY } L AL }

4

A 2k Bl )5

»sH

RMSE

H

(RICHE
s R4

PRk i B S

E 2 MODIS HAr#ER BV a] 741 & dt )y i R e

Fig. 2 Technical flow of MODIS daily resolution EVI time series reconstruction method

32 250 mAPEEEVIHITE

MODIS H Hi £ 2 5 % 7 i MOD09GQ 5
MYDO9GQ {1 7 250 m 43 HF R (W 21 % B 5 3 21 4
BB R R, B2 A BV Y85 ()% B
TR APFIEE MODO9GA FI MYDO9GA 7 i
HH Y 500 m 3 HE 3 U B S R R AR A 250 m,
55 21 % BRI 21 % B I S8 3R AT 2 [R) G oE IS
AT 2230 (Wardlow 25, 2007) €A EVI A
AR

Gx(N-R) 1
N+C XR-C,XB+L
Kb, N RFIBAFIMRERIL LU | 210 Sk I Be

EVI =

REE, LRIKRSKIEHET, HE#BE N1, 6&
W, W25, CfC,RRSKIESE, HEL
H5 5 k6075, HTHETRR, HET
MOD09G(Q 5 MODO9GA . MYDO09GQ 5 MYDO9GA
THE AR 2] EVI U 43 51112 8 MOD09GQ-EVI 5
MYDO09GQ-EVI,
33 EVIH=.EkEEALE

MODO9GA 5 MYDO9GA i it H: 2 4l iz B m FH
TEBBEIEN = . &5 KSR (Rittger 45,
2020; Stillinger %5, 2019; Wang %%, 2022; Tao
4%, 2018; Motohka %, 2011; Wilson %5, 2014),



77 4. 2T MODIS H i3 &A% = S I H 43 3R EVI R 45k 973

ZEHE LA 16 AL TCAF 5 3 R4, AL & {5 BT
3 PR — AL AE BRI, 3R 2 RR TR
P B v g — N T L S B AR B, AR aE
it 732 8 i 75 24 MOD09GQ-EVI 5 MYD09GQ-
EVIHIT T =, 5. vKIgHEE.

% 2 MODO09GA&MYDO9GA fF ik B i (E 2
Table2 MOD09GA&MYDO9GA quality band bit mask

information
(e TR= e A HEEAE S,
00 i
01 EAN
0—1 =R
10 RE
11 R E BE R
N 1
2 =B
0
00
M2 — 2 01
8—9 Eepa |

:ammmmﬁﬁﬁmﬁﬁéﬁﬁm

. 1
10 N R R 3 b 0
- 1

12 & IRbRE
0
1
15 NEETA S 0

34 WEFIEVIER

AR H A PSR BV E H 7 e M i s
.

(1) MVC 5k . #9485 80l K E & Rk
(MVC) (Tarpley %5, 1984) J&Z Wt H%HE & W5
TR — o, R B 4 R ) 1 D) DA A ) B
DAY 35 5 I ORI (LA Ay 2% e B3 1) e — A 8O AP
DL D> 25 o R0 e S Rk O v 1 5
(Holben, 1986). it /AT

EVI, = max(EVL), t € [t,,1,] 2)
A, EVL A, 2o, B[] B EVIE B B A BUE
EVI, Azt BN EVI A e KM

(2) HANTS & k. B[] 7 51 38 I 2 B
(HANTS) J&—Fh 5t T et Bk A i s, vl
o ok 328 JE 5 A A IsF [1) S 0 245 () 4 0 R 0, o et
AR AT — 45 G . HANTS B3 2 FEAE B
i BT 1] 3 571 2 M o 1T N SR )2 IR IR 2
— (Xie Ml Fan, 2021; 5K %, 2010), HIAEEA
B R T BSOSO AR B /N A
2, MBS A M2 B BRI s, SRS AR

RERFESEHMA ML, JFERU LE, &5
BRI SR M2 . HANTS 85 0] LUA &£ KR
Wt T 2 ¥ e S DR R RS R, BT R A B R A
) 4]

a,

y= 4 z(ai cos(21‘rﬁt) + b, sin(21‘rﬁt)) 3)

K, ag. a b FEIR £ IEAR LY, m
VS AE . K S 8om PR G, Mm
i RN 2x I 2 A/ R e IR IS FIAE S
2014), SRR, KRELEH miE 4.

(3) S-G &I . Savitzky—Golay 3 I S FREL P
V- Zuingay, KAy

vi=(20+ 1) S0y, )

Kb, Bt FHROCBECH 2n+1, Y2 REEE,
YR . C2uEpasn) REL, j2iq a8 n
. N/, G B TUREdE, RZASER
M5B . Z2W KB, 7 Z WA s &
>, BLA O, R Z S B A
B RIS . AR SCIEI n=15 FF IR Z T
UECH 24 NG S8

PLE 3R E& A ULE s . MVC LA 7E AR
AR TR A I OO0 BELRD 25 D A, (AR KRR
FE L REAR T B A s (] o3, HOICE A TR
HH; HANTS B L5 S—G U U AT 75 A 52 1) [ 25040
BFE) R A G DL B S A T A, sl 7E Tk
FOTILZ BRI R . A T 456 D LR
B, B H A MODO9GQ-EVI 5 MYD09GQ-EVI
oA BEAT MVC A A B DL/ B s Bl i, 1540 91
FIFH HANTS 84k 5 S-G g 52 L EVI Y B HE .

5 3 MODIS £ J& 4% 1) Terra 5 Aqua L2 1] 7
[f]— KN FAbmtBf a e B 10:30 MR 4 1:30 42
fiid 8 (Chen 28, 2020; Pepin 4: 0 2019; Wang
45020215 RIS 2006), FEXASETBENATIAN
B A AR S AR A R A LN o R Terra F11
Aqua T (AR JERER AN AT ki G o A7 AE G5 w7 22 57
R T ARG AN 22 5 X0 [\ — R IT L EVISE R 052
W, 76 A R ¥ X MOD09GQ-EVI 5 MYD09GQ-
EVIZET T RIE A8, B3 5R35HERT
AANE B B A AU S G SO . Ik 3 iF
78 2021 545 H 4y MOD09GQ-EVI 5 MYD09GQ-EVI
) R* 55 RMSE 14 3l13 Fil 43331 2 0.9796—0.9935 Fil
0.0116—0.0297, 4F 34 {H 53 5 24 0.9883 F1 0.0196;
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UG ZH a M b P 5350 0.9447—1.0420 L)
K —0.0065—0.0072, 4EI{H 43514 0.9910 F10.0012.
L 0L, 4$ A MOD09GQ-EVI 5 MYD09GQ-EVI

L I AR R LR AEAR DG, RIS 40 a R b 7E
1O 0.0 Bt /NERINE S, AT AR TA SO k3t
BB EVI AL I Z 18] i 1 22 53t (52 MR AL )N

y=1.0420x - 0.0011 y=0.9964x +0.0034

o o 9o
H» O

MOD09GQ-EVI
o
o

!
S
&}

.IH

2H

y=0.9937x +0.0013 y=1.0071x — 0.0065

AR

»=10.9593x + 0.0021 y=0.9447x + 0.0036

i

o o 9o
H» O

MOD09GQ-EVI
.O
o

!
S
[}

5H

y=09873x-0.0023 ..~ y=1.0194x +0.0064

A 8A

y=1.0019x — 0.0021 y=1.0058x - 0.0046

o o 9o
H O

MOD09GQ-EVI
.O
o

-02 F # 9 _.,.T

104

y=0.9676x + 0.0066 y=0.9666x +0.0072

118 124

MOD09GQ-EVI MOD09GQ-EVI

-02 0 02 04 06 08 1.0-02 0 02 04 06 08 1.0-02 0 02 04 06 08 1.0 -02 0 02 04 0.6

0.8 1.0

MOD09GQ-EVI MOD09GQ-EVI

K3 % H MOD09GQ-EVIS MYD09GQ-EVIHI & &l b £k MM A 25 51
Fig. 3 Scatter plot and linear regression results of MOD09GQ-EVI and MYD09GQ-EVI by month

%3 MOD09GQ-EVI5MYD09GQ-EVI
MEFRy =a-x + bSH &I
Table 3 Parameters of the fitting equation y =a-x + b for

MOD09GQ-EVI and MYD09GQ-EVI

A a b R’ RMSE
11 1.0420 -0.0011 0.9935 0.0116
2 A 0.9964 0.0034 0.9931 0.0146
3A 0.9937 0.0013 0.9888 0.0222
4 1.0071 -0.0065 0.9903 0.0226
5H 0.9593 0.0021 0.9796 0.0250
6H 0.9447 0.0036 0.9800 0.0205
7H 0.9873 -0.0023 0.9881 0.0297
8 H 1.0194 0.0064 0.9886 0.0289
9H 1.0019 -0.0021 0.9917 0.0178
104 1.0058 -0.0046 0.9886 0.0147
11 0.9676 0.0066 0.9913 0.0116
127 0.9666 0.0072 0.9854 0.0160
Ty 0.9910 0.0012 0.9883 0.0196

FET UL B M, EAAAIMVC gk E H iy
MOD09GQ-EVI 5 MYD0O9GQ-EVI #EF74b#, 755
250 m H 73 BFA8 EVII [E] PP 90508, DLAR & Bl 19

FI R 2[R B O B R B e B R Ay R L 2
MVC iz 5 EVIASR &8 K E, 78 SEat -
43 SR A HANTS 545 % DL K S—G yg % xF H 43 B %
EVISEfTE

3.5 EVIEZZRMREMIEMFiE

2 R B T S Y S ] 8 A k4R A S R
URBRAF A — 3 W AH OGP Lk b SC 1 i 5
b A R R BRI (AR 45, 20215
KA G, 2022), HETIXFMAHOCHEXT EVIE 45
AT ORS BEVEAN B2 A3 AR 14,
FIH MOD09GQ 5 MYDO09GQ ) Jii 2 i3k 1B 0 1 1t Jo
GOt B T . 3% T i 9 B 5 MODO9GA Fi
MYDO9GA [ 5 2 % BeAg 20l [RIRELL 16 0 JCAF
SRRV R AR, TR EUOE B R T BT B A
M E R ME AR, B2, UG IT L BIE
KFRAR, KT 30% i H I R A S EVIES R
B EVUE T2 P mE A R 5 RMSE; 58
34, XRY5RMSESGita#dr, fEHRE EXFEVI
SR T IR ELETAN .
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*£ 4 MOD0IGQ&MYD0IGQ FRE K B AIHEER
Table4 MOD09GQ&MYD09GQ quality band bit mask

information

7 G = A HfE HEE B
00 [
01 v
0—1 Kol b B
10 TR A5y
11 Z B =AW 5 00

4  HERE5HT

4.1 BHRRCRTEN K

B4 BEICT 2021 445 E AR H M rh— K
NG EVIZS B 0T s . tesh, A
TRE— MK EVI A L5 R A A B, S Bk R
1H7H. 4H4H . 7H10H . 10H 1 H$EEVI
55 NDVI AT X 38k 55 W5 75 125 1) BV E i 45 L
PR EE A, aniEl 5 s o

r 1] 4 1] WL B HANTS 5S-G J7 gk 30kb T i
EVI K& g on, (5 a3 45 500 i 22 51
o 2 HANTS Bvk 8 i (1) EVI7E 45 [ 43 A5 (1) 45 B
PE LT S-Go X FAELE R R 1) 8 v - [
4 H1HMTH 28 RAEWERKE RN, 5
HANTS 5592 (1) 5 3 25 A EL S—-G Jr vk i J 45 21
EVIEME; HeAh, S-GHELE R A7 R HIE T
B (LH3H, 4A1H), XM TS-GHEM
NI A SR AS B UN .

p 1l 5 A] L HANTS 55 3% EVI 28 45 1 25 [A]
A SR EVIIEA —F, M S-G kW EVI H #4%5

-0.47

HANTS

RUUE TR EVIA SR oA A, HLR S 80 1 g
AO(7TH10H) UIREVIRA (101 H) By
% ; S5NDVIAHLL, HHE[ATEVI LA 5T
NDVI, WP s T Fn I X ki) i o 2R v AE . T
AV XECR A 25 . K&l TAEEVIRITHA
13 2 B MODO9GA 1 MYDO9GA 7= i Ff 500 m 43
PR UE I B E RAE Ky 250 m FEATAS AN o, X &
F MOD09GQ 5 MYD09GQ 7= iy 250 m 433 K [ £
P BOFNIE L1 AN Be i SO 5 52 2 520

2021-01-03

2021-04-01

2021-07-28

2021-10-12

HEA]  HANTS S-G
EVIH
-0.51 024  0.02 029 0.55  0.82

Kl 4 HANTS 5S-G k@B EVIZ RS

Fig. 4 Comparison of reconstructed EVI results using the

HANTS and S—G methods

- 2021-01-07
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2021-07-10

2021-10-01

S-G ®EH  NDVI
EVI &

-0.16 0.14 0.45 0.75

Bl 5 EVIE L5 F AT EVILL K NDVRFSAT X LA
Fig.5 Comparison of reconstructed EVI results with the original EVI and NDVI for local details
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42 HEMYEBERZEVIH#HE ST

T EF 43 HANTS 5S-G 5 8515 AR ] 28
U H P EVIEE AR, BEHCT 4 8RR b
Jfezl T EVIFER AR At 2, ikl 6 s .

MHILIEA FoRAE, HANTS ik EER EVI
BN, S—G 8 Ik 4 SR A R0 B 201 0 B A
B, (HEVIIZAAAE R IR S, FRf 5 ik
A AR MERE N . R R A N —
T4 A ZEA KB EVIER, 5 H Fa%6 A L
FLEAWH, ZIERAEHAMIEY (—BHEK);
Tk HALESCR IS T 10 A L ) 22 4 PR R

F/INGE AR B4 3 22 BT VIR Yk 31 JR) 3 i 1
(Yang 55, 2019; WAL 45, 2011), X —HfEsy
fEFE HANTS B A9 EVI# £ R BLAC I i 5 ARb
— T HEZE6—8 A A K Rr, HAabA 2z 2
JE s K AN 55, X 5 8 6 /R 1 HANTS 5
EVI£E AR —3; M S-C ik \E# i EVIfhZk h
TAKEDZ, FESIRTTA, ART B R
FEGERAAE o 6T 3T K AR, HANTS 525 1)
EVI AR T S-C U Ui sh T /N, TEINAF 4 5L
PRI&E L

5 5 b b b B b B b b b b B
N R R e A OROA

HANTSH:
A HEATEVI

——— EH#JFEVI (HANTS)

I I I I R I R O IR
DY Y A o \Q,\ \\,\ Q,x >
S-GHL%

—— HEJFEVI(S-G)

Kl 6 4Fhilmsh ¥ d s EVIiZk

Fig. 6 Reconstructed EVI curve of four typical land cover

4.3 REMEIEH
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Table 5 Statistical comparison of fidelity between EVI
reconstructions using HANTS and S-G methods

R RMSE

Ay

HANTS S-G HANTS S-G
1A 0.92 0.82 0.024 0.058
2H 0.94 0.90 0.023 0.055
3H 0.95 0.82 0.026 0.091
4H 0.95 0.71 0.027 0.130
5H 0.96 0.91 0.025 0.062
6 H 0.91 0.72 0.032 0.086
7H 0.93 0.89 0.028 0.067
8 H 0.96 0.38 0.023 0.206
9H 0.97 0.55 0.017 0.138
10 H 0.91 0.58 0.026 0.093
114 0.95 0.73 0.019 0.065
124 0.94 0.79 0.020 0.059
FE 0.94 0.73 0.024 0.093
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A method for reconstructing long—term daily resolution EVIs based on
MODIS daily surface reflectance products
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Abstract: The Enhanced Vegetation Index (EVI) combines factors such as atmospheric, soil, and saturation conditions and effectively
correlates these data with vegetation biomass, leaf area index, and photosynthetically active radiation. Although the performance of the EVI
is better than that of the Normalized Difference Vegetation Index (NDVI), the low temporal resolution of EVI products and the presence of
cloud cover often result in a large number of missing pixels. In this study, we propose a daily resolution EVI reconstruction method that
combines the Maximum Value Composite (MVC) and harmonic analysis of time series (HANTS) algorithms based on MODIS daily surface
reflectance products.

Given the spectral response differences of varying sensors carried by different satellites, the comparability of the EVIs calculated based
on the Terra and Aqua satellites was analyzed prior to conducting the MVC operation. The analysis revealed a strong spatial linear
correlation between the two variables, with R* and RMSE values ranging from 0.9796-0.9935 and 0.0116-0.0297, respectively. The annual
mean R* and RMSE values were 0.9883 and 0.0196, respectively. The fitted parameters a and b had value ranges of 0.9447 to 1.0420 and
-0.0065 to —0.0072, respectively, with annual mean values of 0.9910 and 0.0012. Despite spectral differences, the calculated EVIs based on
the two satellite datasets exhibit minimal differences and thus are suitable for further processing via the MVC algorithm.

This method was applied to reconstruct daily resolution EVI time series data for the North China Plain in 2021. The proposed EVI
reconstruction algorithm is effective for large-scale and long-term reconstructions of daily resolution EVI time series data. The reconstructed
EVI yields a rich texture, fills in the missing pixels, removes noise from the original EVI data, and follows the changing patterns of various
land cover types. The HANTS method offers three advantages over the S-G filtering algorithm. First, compared with the original EVI, the
HANTS method better preserved the spatial distribution patterns of the original EVI during reconstruction; by contrast, the S-G algorithm
exhibited larger changes in spatial distribution in the reconstructed EVI. Second, the EVI curves reconstructed using the HANTS algorithm
are smoother with minimal noise for typical land cover types; by contrast, the EVI curves reconstructed using the S-G algorithm have more
local noise and nondifferentiable points, which hinders the extraction of vegetation phenological characteristics. Third, in terms of fidelity
evaluation against high-quality reference EVI pixels, the HANTS algorithm demonstrated a strong linear correlation with the reference EVI
pixels. The R* and RMSE values ranged from 0.91 to 0.97 and from 0.017 to 0.032 across the months, with the strongest and weakest
correlations occurring in September and June, respectively. By contrast, the S-G algorithm showed a weaker linear correlation with the
reference EVI pixels. The R* and RMSE values ranged from 0.38 to 0.91 and from 0.055 to 0.206 across the months, with the strongest and
weakest correlations occurring in May and August, respectively. Overall, the HANTS method consistently outperformed the S-G method in
terms of fidelity, with higher R* values and lower RMSE values across all months. The proposed daily resolution EVI reconstruction method
offers new guidelines and technical approaches for generating high-temporal resolution EVI data.

Key words: MODIS, vegetation index, EVI, MVC, HANTS, daily resolution, North China Plain
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