35 &5 6 W1 919 ~925 T
2017 12 H

i o # R
MOUNTAIN RESEARCH

Vol. 35,No. 6 pp 919 ~925
Dec. ,2017

NXEHS: 1008 -2786 — (2017)6 -919 -07
DOI;10. 16089/]. cnki. 1008 —2786. 000294

=M F NDVI EZ 77 AT EE 3
— U E K A A

k82207

(L. FPRIMFEIE: PSR4 Be , B K 400047 ;2. EEPKATRIAL GIS D WP EL i 5L 402, ELIK 400047 )

@ E: Wy NDVIEUEh TRE = B IS AL A B SR IR W2, A7 AR 18 22 W A, 1 N 2 i
BT B L RRRTE R AR 2 B S E MK . A SCHE QA (Quality Assessment ) ¥4 73 Hr ) 3 Al -, 1l
WS % .S-G %51 HANTS %7 5 K 2010—2014 4 MODIS % A 1 km NDVI( MODI13A3) Bl &2 47 1 E 8, oot
LRI FIAN ] B TR (3 S b L S B I b o o I gt ol - AR B K D 5 3 T DS 7
i) BOPREMEVEAT T XS L2087 o BIFFEEE REEWT - WS B AR TE A b iR e AN [F] L g R, s i S i AR
FLPER T HANTS 3L S-G 3%, )ik, 05 0 DA H S ] -8 A AR L A 1) Il PRI e i, R {20531 0. 8977 11
0. 8624 ,RMSE {4351} 0. 0589 F1 0. 0669 ; Xt 7K HH 1 9% - ] I Ak 1) £ LM 58 22, R B 43991 4 0. 8343 771 0. 8260,

RMSE ¥4 0. 0766,
X#EiA: MODIS NDVI; W} /pEg; fREM; EEK
hESES: TPT9 XHEitRER: A

NDVI & H A )32 B i iz —, &
A A KR 3R R e L I NDVI SO AE 6%
J WA ) A K e, AR S AR A 7 R
R 2603 SR A L W) RS R 3 S5/ 2 7 T
BB T AT AR, 2B SR L
JEASEIR | K I A 3 A8 Al 25 A0 TR R R,
NDVI $efis o i AE 7E e 2o M i g 452 v 5 His o i
T e 7 A S L [ N A AT TR R B
NDVI i 2 gt BF 5%, 5 B840 455 A (6] 2 7 16 1o 42
e A R B AT 2 ] B RS, HRT, B
NDVI $efii iy o ) ik R84 ek gk
BT ek DR a3t s
KL 20 ATl X BE 75 VRIS A 4 B RS E AR

4 Z AFE S . B, A E— Mg R 25
2F 35 T AT 1 R RS0 SR 58  ) A 3 PR 1
K Z T 32 B 8 X AN [R) B 3 s 0 LL BRI
PR3 25 05 Th) - 2R 40 A-G #I D-L i
TS T AR B Y, HANTS 35 & 5 dt R M s 4y,
S-G ¥ H AR A 75, Geng' ™ A Jy S-G.CW
WS 13 AR X A [ B Y ND VI 4R 2 8¢
U, S-G ERUE R, CW Fll WS ST d gl R s A,
ey B A\ Oy SPLINE 4 R0 4 B g A R A2 i i
B 52 Y B, HANTS 3R S-G jk E il 26 48
RV o

WS W75 PP 2 SRS B 1) T8 8 5 T A AR v 0
HU BB TR SEUS s R, T E T

1575 B H#A ( Received date) :2017 —02 - 19 ;2 [7] H 8] ( Accepted date) :2017 =05 - 11

E £ (Foundation item) : o [E B} e B i AR 0 H (KZZD — EW - TZ - 18) 5 [§] 58 H SRR 243 01 H (51308575 ) 5 B KT AR R P ik 52
BB H (Kfjj —201303) [ Special Fund from Chinese Academy of Sciences ( KZZD — EW - TZ - 18 ) ; National Natural Science Foundation of
China (51308575) ; Open Foundation of Chongqing Meteorological Bureau ( Kfjj —201303) |

YEZ N (Biography) : &EE (1991 - ), %, AL HBHB A, A+, =2 e id & 5 A5 B R G0 HWF 5T [ Zhu Hui (1990 - ) , female, born in
Handan , Hebei province,M. Sc. candidate ,research on remote sensing and GIS application ] E-mail; pzbpw@ foxmail. com

* 1@ 4EE ( Corresponding author) : 2272 (1974 - ) , 53, KA 1+, BIBFSE 51, =B I A8 J8 0 FiAFSE [ Li Jun(1974 - ), male, Ph. D. ,

associate professor,research on application of remote sensing in agriculture ] E-mail; junli@ cqnu. edu. cn



920 [ITR

1 35 %

| A S HA B 7 00 BB B 2 o BFSE
R WS 101z 55 A2 (PR X NDVI I 8l
PEATELAE, R 208 32 R AR E PR B 1 S-G LA
R g 2 P AT ) HANTS 36 % i i O Lk
MRS E . 1 S, A 2010—2014 4= MODIS 2 A
I km NDVI(MODI3A3) ¥ #EAT 808 o it o0 #r, 48
JE 2 M) /B S 50 , %o AS [ - i B e R 1Y
HARREEHEAT RGO

1 W5 XA

7 R VA o EE R N SO W w1 LY 2
105°11" ~110°11"E . Jb 45 28°10" ~32°13'N Z [a] Y
T J 5 VL R TR T DA A U e, RV
470 km, Bt 5% 450 km, T F1 8. 24 J7 km®, HBER DA
Frbi WLl ok 3 Ll E AR Y SRR 70% . K
i a8 7. Aty 2 XU QR 9 A, E T b AL O )1 | 2 b AR
HB, AR IS, K R kG, R E R R &%
Z H B, A H BREEL 1000 ~ 1400 /Ny, H AR
A RAUHN 25% ~35% , R 3K EAER £ H R0 1Y
WX Z—, %4 2= H BB S 240 35%
Fidyo - B S A LIOMRHL A FH ORI DA Ol 3=, B
rh PRI DL E SR AR ki ARORI T - AR
F R H Db (7K FH RS b ) o 3 A\ D 3
MR,

2 Bds ke H AL B

A WF 5% % Hl 20102014 4 MODIS
MOD13A3 %di , 25 (8] 7p BEAH 1k, I5F 8] 73 B30
% H % h27v05 Fl h27v06 Y 5 43 120 SHE4%,
F| ] MRT ( MODIS Reprojection Tool ) %t {4, 4 Bt
NDVI FiI QA ( Quality Assessment) ¥ 2 503 , %] H ot
Tt PHE PO i I RAEFIERGY 55, 153 7 &
Pk 2010—2014 =¥ | i 44 A 1 km ) MODIS
NDVI FI QA g4, ¥ & K 2000 4E 2005 4E Fl
2010 4 =AY 1:10 J7 04 4 H R /23 s Eicais , i ik
ArcGIS BT b 47 Ab B, BEHL 10 45 Py R FE 10
- AR T AT AN [ B R T PR FLAE A

3 A

3.1 BEEAE
WS ¥t ( Whittaker Smoother ) ff Paul H. C.

Eilers''" 7£ 2003 44 Whittaker & 35| A 3| 3E k52

G B 8] 4] FE g B v e DR L R R R B

Frf A P B, KSR S B A 5 9. K
BN N

Q =S+ AR (1)

S= 3 (-2 (2)

R = 2 (z _31[_2 _zi—3)2 = (DZ)Z (3)

K, Q HEBEH ;S AREEERKES
B/MEZERPE Ty, P AN R KR, 2, LT
S s/ IME, R RS BE, A AR FE ) R 8 T
A BE RS, Dz 2 R B — X AR (E R
LN AR Atzberger *I AN A =2 E G —4EH
A 1S TE B PrA O, A LA A8 SURAIE, B 358 I
A=2 EEFERMX NDVI, A FEAG T WS
2, AN HANTS fl S-G H @ ikt 1A
3.2 HAE

1) {5 B s A

45 MODIS NDVI AR i v ) Jot s DA BcHia
(QA) X HAFEARICHEA TR S, B2 mi5 U 1%
TCIA AR BT B , Go it TGO E A L,
53 NDVI AR5 5 2508 I 25 0 A 16 O«

P il 100% (4)
;= 5 X 4
Nall

Horp, PONRBCRAGOC | TR BOCH T
N; JARIHARIC @ 1 H B, Ny o BT 1R OC 2R

=)

Ho

2) RECVER BT

PR B E S NDVI Bl 2 (8] 9 PR B4, 12
FIAHS R E(R) SR AR B 60 i 52 15 H it Ay 4% 15 oc
[B] LA SC R, 32 F 24 T5 iR 22 (RMSE ) Al
B E S AR GO 22, LT B S NDVI
BAsm R ENE . o, R EBOR, R W H 5 NDVI
St ) PRICPE AT, 75 U, R BV B E 5 A, RMSE
(BN, FE WA B S NDVI K i 4 B R, 75 )
PREEBE

4 HR50H

41 BUERESH

T 4PHT DK MODIS NDVI HCHi 27« 2595 e
2 A AR L P AxcGIS 075 ] 42 BT 2 i , %t
MODIS NDVI A7 7 il i1 J5 ik FF A4 580 ( QA it
R4 40 BT, 19 51 T K 5 4F (2010—2014 4 ) ]



56

bt NDVIH A7 2 B0 LB

LATE P 141 921

NDVI B RSO =R 1 ([ 1) 4 A R B 1 ol

ElI(E2),
106°0'0"C 108°0'0"C 110°0'0"E
z ' ' 53 ik
2| N I
[—J =
Ik f«s
25 #
z e
3 ¥
LB (%)
=
10
Z
=
s
2 5
Z
o
el
2 |
& ;
02550 100
- KM
0

1 REREHEMEN=E S HE

Fig. 1 Spatial distribution of low quality data frequency
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Fig.2  Comparisons of monthly low quality frequency
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Tab. 1

Fidelity analysis of our reproduced NDVI by Whittaker Smoother ( WS) method

and reference datasets for seven major land cover types in Chongqing

_ R{EHHEAL (%) R RMSE {8 5 H A (% ) RMSE
A A

<0.8 0.8-0.9 >0.9 PR <0.06  0.06-0.07 >0.07 FEMH
L 28. 68 45.92 25.38 0. 8409 13. 18 71.48 15.34 0. 0763
SN R b 33.98 47.61 18.35 0. 8260 10. 50 75.89 13.61 0. 0766
W LEEl I 25.59 39.75 34.65 0. 8529 20.59 70. 84 8.57 0. 0680
W G R HE A 23.32 36.73 39.92 0. 8624 25.12 65.93 8.96 0. 0669
N 8. 62 31.18 60. 19 0. 8977 37.78 59.72 2.50 0. 0589
K 29.33 52.25 18. 41 0. 8343 12.21 77.11 10. 68 0. 0766
£ 30.97 44.74 24.21 0. 8368 16.24 74.63 9.13 0. 0725

TR 1 ~3 W B R R, T R e Bdn #on i 45

R2 ERTWHEZIMBEREE NDVI HE HANTS EZEHREME S

Tab. 2  Fidelity analysis of our reproduced NDVI by HANTS method and reference datasets for seven major land cover types in Chongqing

RAE SR (% )

— R RMSE {8 5 (% ) RMSE
<0.8 0.8-0.9 >0.9 FHfE <0.06  0.06-0.07 >0.07 FIfE
H R R AR 49.19 28. 87 20. 27 0. 7904 16.25 53.56 30. 19 0. 0846
TE R AR 52.85 32.36 13.03 0.7776 11.97 60. 83 27.20 0. 0844
e AR 39.70 29. 66 28. 68 0. 8083 24.46 56. 62 18.92 0.0739
H O [ P E R AR 36. 62 28.20 33.99 0. 8245 29. 46 52.15 18. 39 0.0717
=N 17.93 28. 36 53.37 0. 8759 43.89 47.83 8.28 0. 0603
K 52.05 32.99 13.71 0. 7867 1.48 64. 61 33.91 0. 0855
S 49. 67 28.75 19. 86 0.7914 18. 04 58.02 23.93 0. 0798
R3 EBERTHEELHBEHREE NDVIEE S-C EEFHREMES
Tab. 3 Fidelity analysis of our reproduced NDVI by Savitzky-Golay filtering ( SG) method
and reference datasets for seven major land cover types in Chongging
J— RAEA AL (%) R RMSE {i A AR L (% ) RMSE
<0.8 0.8-0.9 >0.9 THfE <0.06  0.06-0.07  >0.07 FHfE
H SRR AR 53.79 28.77 17. 44 0. 7760 5.87 53.83 40. 29 0.0932
T - i AR 57.09 32.10 10. 81 0.7638 3.53 57.97 38. 50 0. 0926
o AR 42.55 32.79 24. 66 0.7975 9.20 66. 21 24.59 0. 0825
H ok IV R AR 40. 28 28.18 31.54 0. 8124 12. 41 63.32 24.27 0. 0805
=N 18.93 32.11 48. 96 0. 8659 19. 74 68. 20 12. 06 0. 0696
7K 57.11 31.69 11.20 0.7714 4.99 50. 62 44. 40 0.0938
i 55.23 27.74 17.03 0.7759 7.25 57.96 34.79 0. 0882
17.93% ,“F-3 R {85 0. 8759, RMSE {3 {E /)N A8 22

70.0603, KT 0.06 X5k & i FLAY 43.89% , /)N
F0.07 BRI N BT ALY 8. 28% , AN &5 R AT T
oAt - b BT WAL, VR R AR RSP (E A
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W] HANTS 55 2 f5 % M i i BRORI 7K A £ P ROR

m# 3 FiR,S-G EEHEE, AWM R HEM
RMSE F-H{E 45514 0. 8659 F1 0. 0696 ; 7 i fia] ik
FZK H B PR LR 22 , b & [ AR ) R SF-3801H
47 0. 7638, 7K H 11 3F ¥4 RMSE i &% K, & 0. 0938,
ZEAFR 1 ~3 NSRRI 25 R T LUE &
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Abstract ; Due to the influence of cloud cover, atmospheric disturbance and sensor position, time-dependent NDVI
data contain many noises and need to be reconstructed before application. Typically in Chongqing, it is a city
featured by perennial cloudy weather. Based on the QA ( Quality Assessment) data analysis of MODIS product
(MODI13A3), the data set of monthly NDVI collected in Chongqing from 2010 to 2014 was reconstructed by WS
method, SG method and HANTS method separately for verification. The data fidelity level of the city in its entirety
was compared with those of varied land cover types (evergreen broad-leaved forest, evergreen coniferous forest,
deciduous broad-leaved forest, evergreen broad-leaved shrub, paddy field, dry land and grass). Results showed
that, no matter how the date fidelity level were evaluated from before or after the data reconstruction, from a view of
whole city or from different types of land covers, WS method was better than HANTS method and SG method. There
existed the highest data fidelity for grassland and evergreen broad-leaved shrub, with R value 0. 8977 and 0. 8624
respectively, and the RMSE values were 0. 0589 and 0. 0669, respectively. The data fidelity of paddy field and
deciduous broad-leaved forest were poor with R values of 0. 8343 and 0. 8260 respectively, and RMSE 0. 0766.
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