42 B 11 W
2022 4F 11 H

W OB

Scientia Geographica Sinica

Vol. 42 No. 11
Nov., 2022

R, WE, 7MF, 2 IR T QA BUE NDVI B[] F 51 SR MRV Fo—— LKL B [1]. HEEARFS,2022,42(11):2019-2027.[Zhu Hui, Hu Yong, Sun Fen et al.
Evaluation of reconstruction effect of NDVI time series based on QA weight: A case study of MODIS NDVI in the Yangtze River Basin. Scientia Geographica

Sinica,2022,42(11):2019-2027.] doi: 10.13249/j.cnki.sgs.2022.11.016

ETF QA X E NDVI B [E F I EZRIEMIAR
—— ST )

KB B DEF TE2 DEE

C 1 ERTTHRIAN E AR GVR AT I GE,  EEPK 4000205 2. ARG I5HSE 425 | HLk)
RISl TR B A S, EK 400020)

TEL 0 R B AR S AT T KT MODIS NDVI B 540, SR 5T % I # S-G. A-G. D-L iX 3
FhE RS T 3 MR EAE TR, WHKITRIER 2001—2020 4E 1 ] 551 MODIS NDVI #3147 £, &)5
SRFAAAE NS L 105 DX I AR A RSO gt 1) 7 v B i SR AT AT VP o 485 TR KV TRk A e s L R 3
BT 75%~125%, H 4220 BT NDVI A BORMAIHIRCR, FKEE R, T2 2= A5 NDVI A IG3RACR: £
TR EAE 5 R = S-G V] R A HE % Sk I S AR s E R X 3 A-G v E R B, mgon
{1 R® A1 RMSE HJ{EA4 0.9489 H1 0.024 5; ERLRUMERSIG , S-G VAR 5 ¥l B RGcik/d, 5EEHIRK R’
SPEMEAFREZE 7> B4 0.8616 F10.1848, RMSE ¥ 0.003 5~0.441 1, trdEZEN 0.038 3, RUIAEALH XK S-G i HE

EREAERGR

SR : NDVI B[R] 7751 8 4 KVt 5B ARIE R (QADBUEE ; Savitzky-Golay

HESES: TP  SCERFRIRAG: A
JH— 1L HE B Fi5 20 (Normalized difference veget-
ation index, NDVID & 5K FH 0 A8 1 LU 5 B30 1) 288 Jo%
RRAE R BBk AT LUAE IS 5, FLE A R/ BRI 35
B AV ESEGE AR S B AR E VIR
R FIH 231 NDVI £ods 44 Bl 18] 5 1) ith 26 F
TR WA AR B AE AL S BRI TR AR A ARRAE, AT
FEARE o R 2= AR A BN SIS S iR, iz N
TR A W ARl AR AR A S 5 A AR
Z LA, {H NDVI 88 % = 55 8 A& s
PERETREIR S5 PR 3R (52 0 P R LE AN [T B2 O R 2K B
VR ZE, T I 5 A I PP B4R P I e R B, BRI
> NDVI H4fs st DA S bl 3 36 1) LS IR
i i A 2 2R 458 1) N e A U AL . DR Ut
N T T NDVI EE R 23 it &, [ N 4235 50t
NDVI i8] 55 H @ 7T 1T iz e, 3t
WBORE FI38: 2021-10-20; AT HHH: 2022-02-25

XEHS: 1000-0690(2022)11-2019-09

H A 2R3 BN B A AT TR A A
UFEIRIRT S AE U B HLIX EVI I EVI i
BUFARF X SRR W E N 1.0 A1 0.7, B 2% X3
WEAN 0. FIEX" E/EME ARG HIX NDVI
I3 BT BOHE SRR R R BE (04 5T 04 1 81 24
3 FIRLEE 4 A 1.04 054 0.1, Tao!” ZE(EHTF 7 AE
J6T J5 A /N2 AT VR G R AE BN 4 o B e L
VK78 TN X 73 308 1.04 0.81 0.2, 0.2,
R BB 5T 3 G A [R] H & 7 VA A X L,
Bl R — B R R B ORI, R L
NIRRT A EE R B0 AN [F) B 8 7 VA 52 o ARSC
PR HCE I Savitzky-Golay (1 FR S-G ). FEXT
7 R B &7 (Asymmetric Gaussians, fijFR A-
G 1) FIXE 18 B 3 2R 5006 7% (Double Logistic,
fAiFR D-L %), PLKITIIE 2001—2020 4/ MOD-

ESWH: HR ARRFIESTH (41901386), HKTT H AR A 411 EIH (cstc2019jcyj-msxmX0548) ¥t Hfj . [Foundation: National
Natural Science Foundation of China (41901386), General Project of Chongqing Natural Science Foundation (cstc2019jcyj-msxmX0548).]
FEF IS A E(1991-), 2, WALHRAE N, AL, TR, 32T E AR BT IR0E A S B R G S HBFL . E-mail: pzbpw@foxmail.com

JEEH: #H5 . E-mail: rihor@sina.com


mailto:pzbpw@foxmail.com
mailto:rihor@sina.com

2020 o B

B 42 %

IS NDVI A4, AR R 78 X Ak A R R AR AL 04
JREAH G 3 FAN R AU % B 7 5, 15 RKIT
IR 2001—2020 4 9 F NDVI B #4551, Hxf H
BEAT A3 W VP4 DASR T8 il B 8 7 v i R U, T
9 NDVI il 5 55 0 7™ 5 (1) X I I /7 NDVI H j#
TrFERRRE KRB B IS %

1 WXL

KL R KL RASC M A KIX
BOE D, SR 180 J3 km’, A& A4 = K,
BA T KR EIR DI L= 3R
2021 4 3 7 1 HIEAA7 (A N BRIEATEH T R
PHEN, MG TR T2 T — B s
X3RN BA 3= R TR, 2 A R
13 NNy o 1 sy 7 N2 Sl ST 2 3
VR A AR, I P 2 R AR A AT Ak
TP AL . W T RS A KA T K
VLR SR AR AT 5 2 o KT
43 DXIAL T 0 40y 28 RS %, %7K & 1070 mm,
FERAEMGE B, RSB E, Pk LA
HH SR, 7RI i S B U T A 5
UK

2 HdETUtE

AHIE T F B EHE A 2000—2020 ) MOD-
IS NDVI 7= (MOD13A3) Al 2000—2019 4 fj 4
R S BE (MCD12Q1 typel), ZEHE M H
https://ladsweb.modaps.eosdis.nasa.gov/, 4 MOD
13A3 25 (8] 20 B R N 1 km, B8] 23 $ER A H,

MCDI12Q1 Z[El53##% K 500 m, IR Z3HE%H0 1 a.
M.H MRT(MODIS Re-projection Tool )44 % P
s g AT e B PR, PREL, B R, HOREE 1
km, FeBY AT, FRIEAT IS 2000—2020 4K
E& H NDVI AU R i & ORE 2R (Quality As-
surance, QA) LK 2000—2019 £ JF4E/ MODIS 1
iR 2R 1Y TR 46 B s 4R (A 7 287 1, Land
Cover Type 1: IGBP global vegetation classification
scheme) 7Y, X QA FIPEA™ Bit 1954347 i &
P AL, el Ja AR IIE DL 1 Bs.

3 BRI

3.1 NDVI FEIMEENERE
DQA BRI, JREIER AR F:

QA,:%XIOO% (D

X, QA RIRE—MEITTAIF 04 i &2 H IS,
Hrr =0, 1, 2, 3 73 HME NDVI IR &0 m AR
FAZAZ TC I 8] 5 51 B0 b i & A QA= IS
n R B 1 A

2)NDVI WS AE 53 HREE] 1 a HEZN
FRAEFIRE A H SR A KR, ALt ig g oo it A
M 75 EL 4 5 SR 72 NDVI e A A 020 A, BT 0P
ik 2 NDVI B H ey, A AR
R
_ NDVI,,,
~ NDVl,

A, kN HW, NDVIL NS KA 2 FR)E =

x 100% 2

90°E 100°E 110°E 120°E
L L L L .

E [ | | \ 5
el a
(3}

|z
g1 R
& |
§ | !-E: 6560 §
S — ‘ ik -143

0 150 300 km w

T T
110°E 120°E

[ R (S W/ TR A VAL

Fig.1 Location of the Yangtze River Basin
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Table 3  Fidelity analysis of reconstruction methods with different weights for regions with good quality in recent 20 years
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Table 4 Statistical of reconstruction effects of three methods under simulated noise conditions
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D-L 0.9999  -0.9741 0.8333 09278  0.2449 09168  0.0016  0.0760  0.0610  0.0534
S-G 0.9983  -0.8987  0.8616 09238  0.1848 0.4411 0.0035 00714 00628  0.0383

T = DA R e (AR



11 RERLE. T QA BLE NDVI I [a] 5 51 8 # ORI i R —— LKL oA 1) 2025

4.3 20 a KIS IR RAMIE

K FH E @ RO S-G I AE AN [ e 75 2%
A RIFRIABE T R =1 E @45 R, K
YL 2001—2020 4 H 2 5 54 NDVI K K&
F(MVOE, SR JETHRZ SR I FMEAR R ZAE
IRERE R DL, XF 20 a [A][) MVC ~FIERT &SR
AHNE L3 HT, Wil 6 FTzR . 20 a (A5 KA
NDVI 8 (#3452 £=0.002 54, #a34L (L& 0
R'=0.84443, {)& RERBALF, R 20 a KT
SRIRE R TR A R R RS S TS

=— NDVI{&
WAL

e e e @2
P S I ]
S =~ N o
.
[
]
.
-
L]
-
L |
L]

e
oY
°
"

y=—4.39606+0.00254x
R™=0.84443

AR ANDVIHE

o
o
N

g
=Y
X

2000 2005 2010 2015 2020
b

K6 2001—2020 FEAKYTLIE#HE NDVI s K E1L

Fig.6 Variation of vegetation NDVI in the Yangtze
River Basin in 2001-2020

5 g5

W FiiE I TH A QA B E A2 A NDVI M
Eb 23 KT i 38 MODIS NDVI Jii & 15, ¥t 3
FhRLEE B E 7%, N S-G. A-G. D-L iX 3 fhE ¢
77325, ST R 2001—2020 4 /) MODIS NDVI
B AT A, W X IR AR PR AN
WyF0 B AR AT W VA, 3 3B 4k

DAL 04=2 85 3 { X 4% 70 3 B 5 #i
TV L TS o ARk 5 78 75 DX, KT ),
T TR BE I A5 DL S DO ) 1) 7 ] Bl A s S i e
X35k, NDVI Fifi iiE4K 16 T v g Bl i, #6358 7 =it
PR LA 1 X 5 5 S BT B, A b A
F 75%~125%, %ZENDVI,,. A%, HEHEHIK, &
ZEtpc i, R HRITMIEE AL — 2 5E M NDVI
BB A, A E BN 5Ok E T NDVI $L
PEALHE,

DML _ESRE, TR S-G yEE#ESUIRE T A-
G M D-L, fEZELEME S (1) 560 T 04=2 5 3 BIRE

WEN 0 2SEEEEHISE L, §5EIEXS
TEWF T B AR F I HL X 2 25 2 R ) NDVI B R
FH e 18 A — 2

3ONDVI i B (1) IR PR EL A o i 45 R 5
AT A SE R A, A-G LRI R RO et ok
N D-L ik, S-G VAR EMER A, HEAER AR ENE
[ ER LA T 1 A R 5l Ik AR H0L for nfe E A A5 2R
[PIX} B 7R, A-Gs D-L L E 2 5 E R AZ ot 2 S-G
ER) 45, RERBIGH S-G ik R FH{EM
FREZE AL, 73515 0.861 6 £110.184 8, RMSE A
0.003 5~0.441 1, txifEZ R 0.0383, HHTAINA A-
G Al D-L (R EMEM T S-G ¥R 7045 FAA., S-
G AR X SR BT A-G 1 D-L k.

KT R % S RGHRE L 7R
QA Ji BN B R 52, S T4 LB T
TR E AR, WHTLAEA A S A B —
(1) S AR o AHIE 75 2EAS [R] S5 2% At ASRIAE S 2%
. ANIF QA B B ANER AR T A i B Ty =itk
ATIRNAIHIT, 721 22 it 5 A Al b 23 (R Zh A5 AL
R E WA P IRE, T B REEXHA
TGRSR, AW NDVI SR

S ZER(References):

[1] e, ALy, BEmu, 45, J& T NDVIFIZRIE L R R &)
6 B FL 5 AU R R 5 R—— AR PE 55 A 9 [T, SRR,
2015, 35(12): 1616-1621. [Ma Xinping, Bai Hongying, He Yingna

etal. The vegetation remote sensing phenology of Qinling Moun-

tains based on NDVI and it’s response to temperature: Taking within
the territory of Shaanxi as an example. Scientia Geographica Sin-
ica, 2015, 35(12): 1616-1621.]

21 HHEK £z, BO0R4A, 5 ELRIBUL 1 8F MR o5 4
B3 M [I]. HhEERLEE, 2011, 31(8): 1019-1024. [Gan Chunying,
Wang Xizhi, Li Baosheng et al. Change of vegetation coverage
during recent 18 years in Lianjiang River watershed. Scientia
Geographica Sinica, 2011, 31(8): 1019-1024.]

[31 HE%E, AL, £5. 2000—20104FBdb b X END VIS 25
Al K F 5 XS MR R SR R [T]. R 22, 2014, 34(7): 882-
888. [Bai Jianjun, Bai Jiantao, Wang Lei. Spatio-temporal
change of vegetation NDVI and its relations with regional cli-
mate in Northern Shaanxi Province in 2000-2010. Scientia Geo-
graphica Sinica, 2014, 34(7): 882-888.]

[4] FERE, 7KK 2000—20194FHr FEAR 7 5 B I 25K J=) e T L
ARSI I]. Ak TR 223K, 2020, 36(20): 188-194. [Wang Ji-
anguo, Zhang Fei. Spatial-temporal pattern and gravity center
change of fractional vegetation cover in Xinjiang, China from

2000 to 2019. Transactions of the Chinese Society of Agricul-


https://doi.org/10.13249/j.cnki.sgs.2015.12.016
https://doi.org/10.13249/j.cnki.sgs.2015.12.016
https://doi.org/10.13249/j.cnki.sgs.2015.12.016
https://doi.org/10.13249/j.cnki.sgs.2015.12.016
https://doi.org/10.13249/j.cnki.sgs.2011.08.013
https://doi.org/10.13249/j.cnki.sgs.2011.08.013
https://doi.org/10.13249/j.cnki.sgs.2011.08.013
https://doi.org/10.13249/j.cnki.sgs.2014.07.002
https://doi.org/10.13249/j.cnki.sgs.2014.07.002
https://doi.org/10.13249/j.cnki.sgs.2014.07.002
https://doi.org/10.13249/j.cnki.sgs.2014.07.002
https://doi.org/10.11975/j.issn.1002-6819.2020.20.022
https://doi.org/10.11975/j.issn.1002-6819.2020.20.022
https://doi.org/10.11975/j.issn.1002-6819.2020.20.022
https://doi.org/10.13249/j.cnki.sgs.2015.12.016
https://doi.org/10.13249/j.cnki.sgs.2015.12.016
https://doi.org/10.13249/j.cnki.sgs.2015.12.016
https://doi.org/10.13249/j.cnki.sgs.2015.12.016
https://doi.org/10.13249/j.cnki.sgs.2011.08.013
https://doi.org/10.13249/j.cnki.sgs.2011.08.013
https://doi.org/10.13249/j.cnki.sgs.2011.08.013
https://doi.org/10.13249/j.cnki.sgs.2014.07.002
https://doi.org/10.13249/j.cnki.sgs.2014.07.002
https://doi.org/10.13249/j.cnki.sgs.2014.07.002
https://doi.org/10.13249/j.cnki.sgs.2014.07.002
https://doi.org/10.11975/j.issn.1002-6819.2020.20.022
https://doi.org/10.11975/j.issn.1002-6819.2020.20.022
https://doi.org/10.11975/j.issn.1002-6819.2020.20.022

2026

b

2 42 %

[3]

(6]

(7

[8]

9]

[10]

[11]

[12]

[13]

[14]

tural Engineering (Transactions of the CSAE), 2020, 36(20):
188-194.]

WRRT I, 2P, BUR, 55, 2 RAHMODISTARI BRI T AR K Fefh
T T AR SR EL[T]. A% TRE 244, 2020, 36(23): 201-208. [Chen
Yusi, Li Dan, Li Zhen et al. Rice planting area extraction based
on multi-temporal MODIS images in Heilongjiang Province of
China. Transactions of the Chinese Society of Agricultural En-
gineering (Transactions of the CSAE), 2020, 36(23): 201-208.]
X, S, KR, & HETMODISHUR I sk B Rk
T ZS 43T []. ARk TRE 2441, 2018, 34(9): 175-181. [Liu
Zhe, Wang Xueying, Liu Diyou et al. Spatial distribution of
high temperature risk on summer maize in Huang-Huai-Hai
Plain based on MODIS data. Transactions of the Chinese Soci-
ety of Agricultural Engineering (Transactions of the CSAE),
2018, 34(9): 175-181.]

BKEN S, SyBA . i )5 5IND VISR 8 28 7% st ik e
J]. BB A S R, 2014, 29(2): 362-368. [Geng Liying, Ma
Mingguo. Advance in method comparison of reconstructing re-
mote sensing time series data sets. Remote Sensing Technology
and Application, 2014, 29(2): 362-368.]

Yu Wentao, Li Jing, Liu Qinhuo et al. Gap filling for historical
landsat NDVI time series by integrating climate data[J]. Re-
mote Sensing, 2021, 13(3): 484-505.

Carlos Granero-Belinchon, Karine Adeline, Aude Lemonsu et
al. Phenological dynamics characterization of Alignment Trees
with Sentinel-2 Imagery: A vegetation indices time series re-
construction methodology adapted to urban areas[J]. Remote
Sensing, 2020, 12(4): 1613-1635.

R, S, ER A, I P NDVIEUE S B 455 T VA
ST, TSRS N, 2010, 25(6): 891-896. [Li Hangyan, Ma
Mingguo, Tan Junlei. Intergrated reconstruction method of time
series NDVI Dataset. Remote Sensing Technology and Applica-
tion, 2010, 25(6): 891-896.]

Suman Kumar Padhee, Subashisa Dutta. Spatio-temporal recon-
struction of MODIS NDVI by regional land surface phenology
and harmonic analysis of time-series.[J] GIScience& Remote
Sensing, 2019, 56(8):1261-1288.

K, FE. A PND VIR ER Ui fi—BLE RO
B0, 24, 2017(6): 919-925. [Zhu Hui, Li Jun. Three
timed-series NDVI reconstruction methods: A case study of
Chongging. Mountain Research, 2017(6): 919-925.]

UM, RiA, TEIE, %. AVHRR, VEGETATIONAIMOD-
ISH ] R 5128 ’E!%ﬁt?EF‘nuiMk SRR R]. AR
M.FH, 2012, 27(5): 663-670. [Ma Mingguo, Song Yi, Wang
Xufeng et al. Development status and application research of
the Time Series Remote Sensing Data Products based on
AVHRR, VEGETATION and MODIS. Remote Sensing Tech-
nology and Application, 2012, 27(5): 663-670.]

JEBE, L. ST BB AL EE 1 Savitzky-Golay i [8] 7 51133 7
L[], BEER 5 N, 2013, 28(2): 232-239. [Zhou Zeng-
guang, Tang Ping. VI-Quality-Based Savitzky-Golay Method

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

for filtering time series data. Remote Sensing Technology and
Application, 2013, 28(2): 232-239.]
TERRI, ZEE R, INETT, 55 HUESEMODIS KN FFHf s AU A 4
FeB & S TraE VR FU[I]. Rl TRE2EAE, 2019, 35(11):
148-158. [Cheng Linlin, Li Yuhu, Sun Haiyuan et al. Applicab-
ility of fitting and reconstruction method of MODIS long-time
enhanced vegetation index in Beijing-Tianjin-Hebei. Transac-
tions of the Chinese Society of Agricultural Engineering, 2019,
35(11): 148-158.]
TIEX, W%, KA X 20104 MODIS-NDVIF /- Hi i
K] EEREUEAR =R (PIE), 2017, 1(3): 317-323. [Wang
Zhengxing, Cao Yunfeng. Reanalysis dataset on MODIS-NDVI
in Southeast Asia, 2010. Journal of Global Change Data & Dis-
covery, 2017, 1(3): 317-323.]
Tao Jianbin, Wu Wenbin, Zhou Yong et al. Mapping winter
wheat using phenological feature of peak before winter on the
North China Plain based on time-series MODIS data[J]. Journ-
al of Integrative Agriculture, 2017, 16(2): 348-359.
B, ROOK, ZEIEE, S5, I ()7 R A a5 A g i Lk
FE[I]. P ELRAL I SR, 2014, 35(1): 34-43. [Wei Wei, Wu
Wenbin, Li Zhengguo et al. Comparison of three methods for
reconstructing time series vegetation index. Chinese Journal of
Agricultural Resources and Regional Planning, 2014, 35(1): 34-
43.]
kiE, A, 2P FPNDVIE 77 i S R 443,
E R AL, 2014, 47(15): 2998-3008. [Zhang Han, Ren Zhiy-
uan. Comparison and application analysis of several NDVI time-
series reconstruction methods.
2014, 47(15): 2998-3008.]
REC, B, BOH, P NIRRT AR 3710 2 i s
M. KT #E,2021. [Xiong Wen, Li Zhijun, Huang Yu
et al. Interpretation of key points of the Yangtze River protec-

Scientia Agricultura Sinica,

tion law of the People's Republic of China. Wuhan: Changjiang
Publishing House,2021.]

AR, AN, ATINYE, . KIS AR (i AR S LT EN-
SOFIPDOF M B[J]. HuFERS#,2022,42(3):515-526. [Peng Jun,
Ling Min, Yu Shanni et al. Variation process of water dis-
charge and its response to ENSO and PDO in the Yangtze River
Basin. Scientia Geographica Sinica,2022,42(3):515-526.]

R, R H P X MODIS/ND VI [8] /751 #04fs 1 226 72 1]
HFERL2, 2017, 37(3): 437-444. [Li Jun, Zhu Hui. The recon-
struction of MODIS/NDVI time series data in Chongqing. Sci-
entia Geographica Sinica, 2017, 37(3): 437-444.]

Lovell J L, Graetz R D. Filtering Pathfinder AVH RR land
NDVI data for Australia[J]. International Journal of Remote
Sensing, 2001, 22(13): 2649-2654.

A3, H PO X ND VIR A5 51 2L 4L [D]. S PRI R
%#,2017. [Zhu Hui. Study on the reconstruction of NDVI time
series data in Chongqing. Chongqing: Chongqing Nomal Uni-
versity, 2017.]

Chen J, Jonsson P, Tamur M et al. A simple method for reconstruct-


https://doi.org/10.11975/j.issn.1002-6819.2020.20.022
https://doi.org/10.11975/j.issn.1002-6819.2020.23.023
https://doi.org/10.11975/j.issn.1002-6819.2020.23.023
https://doi.org/10.11975/j.issn.1002-6819.2020.23.023
https://doi.org/10.11975/j.issn.1002-6819.2020.23.023
https://doi.org/10.11975/j.issn.1002-6819.2018.09.021
https://doi.org/10.11975/j.issn.1002-6819.2018.09.021
https://doi.org/10.11975/j.issn.1002-6819.2018.09.021
https://doi.org/10.11975/j.issn.1002-6819.2018.09.021
https://doi.org/10.3390/rs13030484
https://doi.org/10.3390/rs13030484
https://doi.org/10.11873/j.issn.1004-0323.2010.6.891
https://doi.org/10.11873/j.issn.1004-0323.2010.6.891
https://doi.org/10.11873/j.issn.1004-0323.2010.6.891
https://doi.org/10.11873/j.issn.1004-0323.2010.6.891
https://doi.org/10.11873/j.issn.1004-0323.2012.5.663
https://doi.org/10.11873/j.issn.1004-0323.2012.5.663
https://doi.org/10.11873/j.issn.1004-0323.2012.5.663
https://doi.org/10.11873/j.issn.1004-0323.2012.5.663
https://doi.org/10.11873/j.issn.1004-0323.2012.5.663
https://doi.org/10.11975/j.issn.1002-6819.2019.11.017
https://doi.org/10.11975/j.issn.1002-6819.2019.11.017
https://doi.org/10.11975/j.issn.1002-6819.2019.11.017
https://doi.org/10.1016/S2095-3119(15)61304-1
https://doi.org/10.1016/S2095-3119(15)61304-1
https://doi.org/10.3864/j.issn.0578-1752.2014.15.010
https://doi.org/10.3864/j.issn.0578-1752.2014.15.010
https://doi.org/10.3864/j.issn.0578-1752.2014.15.010
https://doi.org/10.13249/j.cnki.sgs.2017.03.014
https://doi.org/10.13249/j.cnki.sgs.2017.03.014
https://doi.org/10.13249/j.cnki.sgs.2017.03.014
https://doi.org/10.1080/01431160116874
https://doi.org/10.1080/01431160116874
https://doi.org/10.11975/j.issn.1002-6819.2020.20.022
https://doi.org/10.11975/j.issn.1002-6819.2020.23.023
https://doi.org/10.11975/j.issn.1002-6819.2020.23.023
https://doi.org/10.11975/j.issn.1002-6819.2020.23.023
https://doi.org/10.11975/j.issn.1002-6819.2020.23.023
https://doi.org/10.11975/j.issn.1002-6819.2018.09.021
https://doi.org/10.11975/j.issn.1002-6819.2018.09.021
https://doi.org/10.11975/j.issn.1002-6819.2018.09.021
https://doi.org/10.11975/j.issn.1002-6819.2018.09.021
https://doi.org/10.3390/rs13030484
https://doi.org/10.3390/rs13030484
https://doi.org/10.11873/j.issn.1004-0323.2010.6.891
https://doi.org/10.11873/j.issn.1004-0323.2010.6.891
https://doi.org/10.11873/j.issn.1004-0323.2010.6.891
https://doi.org/10.11873/j.issn.1004-0323.2010.6.891
https://doi.org/10.11873/j.issn.1004-0323.2012.5.663
https://doi.org/10.11873/j.issn.1004-0323.2012.5.663
https://doi.org/10.11873/j.issn.1004-0323.2012.5.663
https://doi.org/10.11873/j.issn.1004-0323.2012.5.663
https://doi.org/10.11873/j.issn.1004-0323.2012.5.663
https://doi.org/10.11975/j.issn.1002-6819.2019.11.017
https://doi.org/10.11975/j.issn.1002-6819.2019.11.017
https://doi.org/10.11975/j.issn.1002-6819.2019.11.017
https://doi.org/10.1016/S2095-3119(15)61304-1
https://doi.org/10.1016/S2095-3119(15)61304-1
https://doi.org/10.3864/j.issn.0578-1752.2014.15.010
https://doi.org/10.3864/j.issn.0578-1752.2014.15.010
https://doi.org/10.3864/j.issn.0578-1752.2014.15.010
https://doi.org/10.13249/j.cnki.sgs.2017.03.014
https://doi.org/10.13249/j.cnki.sgs.2017.03.014
https://doi.org/10.13249/j.cnki.sgs.2017.03.014
https://doi.org/10.1080/01431160116874
https://doi.org/10.1080/01431160116874

11 34 RE5E: BT QA BUE NDVI ] 5 41| B RUR PP Fi—— DAL S il 2027

ing a high-quality NDVI time-series data set based on the [26] Jonsson P, Eklundh L. Seasonality extraction by function fit-
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Evaluation of Reconstruction Effect of NDVI Time Series Based on
QA Weight: A Case Study of MODIS NDVI in the
Yangtze River Basin

Zhu Hui'?, Hu Yong'”, Sun Fen'?, Wang Qiang'’, Ma Xueying"’

(1. Chonggqing Institute of Surveying and Monitoring for Planning and Natural Resources, Chongqing 400020, China;
2. Key Laboratory of Monitoring, Evaluation and Early Warning of Territorial Spatial Planning
Implementation, Ministry of Natural Resources, Chongqing 400020, China)

Abstract: In this article, the quality of MODIS NDVI in the Yangtze River Basin is analyzed by calculating
the mass frequency and noise ratio. Based on three commonly used reconstruction methods of S-G, A-G and D-
L, three quality weight schemes are designed to reconstruct the time series MODIS NDVI data of the Yangtze
River Basin from 2001 to 2020. Subsequently, the reconstruction effect is analyzed and evaluated by visual
contrast, high-quality regional fidelity as well as simulation denoising. The results show that the annual noise
ratio in the Yangtze River Basin is mainly 75%-125%, in which the noise in winter has a great inhibitory ef-
fect on NDVI, followed by spring and autumn, and the noise in summer has an increasing effect on NDVI. The
S-G method on the basis of the third quality weight scheme exerts the optimal effect on the reconstruction of
continuous missing original data. Additionally, in the high-quality region, the fidelity of A-G method is high,
and the mean R’ and RMSE of high-quality pixels are 0.9489 and 0.024 5, respectively. Moreover, in the simu-
lation denoising experiment, the S-G method has the least data loss pixels after reconstruction, the average
value and standard deviation of the R’ between the reconstructed data and the original data are 0.8616 and 0.184 8
respectively the RMSE is between 0.003 5 and 0.441 1, and the standard deviation is 0.038 3, indicating that the
fidelity of the S-G method is higher in the low-quality area.

Key words: NDVI time series reconstruction; the Yangtze River Basin; QA weight; Savitzky-Golay
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