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Change patterns of NDVI (1985—2018) in the Yarlung Zangbo River Basin of

China based on time series segmentation algorithm
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Abstract: Information on vegetation growth can be effectively characterized by the Normalized Difference Vegetation Index
(NDVI) , in which the long—term NDVI plays a significant role in analyzing global and local vegetation change patterns.
The major purpose of this study is to elucidate the characteristics of vegetation coverage changes in the Yarlung Zangho
River Basin, and detect the vegetation pattern changes with a series of Landsat satellite data from Google Earth Engine,
applying the LandTrendr time series segmentation algorithm. The results indicated that from 1985 to 2018, (1) with only
few regional declines, the overall NDVI showed an upward trend. The intensity of NDVI change increases gradually from
upstream to downstream, with the most significant change between 1986 to 1990 and less significant change between 2001 to
2017. (2) 95% of the NDVI disturbance ranged between 0 and 0.42 and the average duration of the disturbance was 4.96
years. 95% of the NDVI recovery changed between 0 and 0.4 and the average duration of the recovery was 12.55 years. (3)
The disturbance event had a declined NDVI and the decline rate before 2000 was slower than the decline rate after 2000.
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The recovery event had an increased NDVI and the increase rate before 2000 was faster than the increase rate after 2000.
Key Words: LandTrendr; NDVI; NDVI change patterns; Google Earth Engine; Yarlung Zangbo River Basin of China
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Fig.2 Conceptual diagram of LandTrendr segmentation algorithm
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Table 1 Time series segmentation model parameters
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Fig.4 Spatial pattern of disturbance and recovery
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Fig.6 The duration and magnitude of disturbance and recovery area
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Fig.8 Different patterns of NDVI change in the Yarlung Zangbo River Basin

3 WiREHSR

31 e

ARHFFE SR 1985—2018 4E L85 HiJE AL 1E A4 Landsat TM/ETM+/OLI Levell 303 | il i B S% = . = B2
FIEE A DXk, T3 ) 3 5 B A 1 NDVIEL B —4F N T 119 NDVI S 47 e KB G i, AH He g A sl J
i [) (5] B 79 NDVT B (]9 510 850808, 327512 B B 5 H A i 7 i AF B AR AL ARRAIE , CRBIINES = KA BH =3 B 411 45
RIZE T4 Bt ) 371 4 #1522 ( LandTrendr ) XF NDVT B[] 5 51 38047 40 0 R84, 32 B NDVI 28 (L FAE
T2 IS TR 5 e A A B AR AR SR PR A0 T R B T I T G R A s 18] 5 AR LS i 1] 1)
Ay EN TR BESRE T FF 5 A B AR AR AR | 38 10 43 Hr Bk ) J32 8] B9 A8 A s Y

P 5 AT VLG SR 0T 4 TR A A5 T 1 e o7 Bk 2, =008 72 I R R 7Kt 185 - SBORE w7 5 1S I, NDVIL &L
PR G b Th i H (R 32 Fi ] 5C 3 R K B 23 43 A0 AN Y 510 DA NS TR Sl s | N [R] X s 2L AT AN [R] 9 28 1k
PO HEAFEMRARAA—E ) XFE 4 568, & LR R LA A4 R X 3
PRIZAE 1990 4FHTAY X 3 NDVI 2R 183, 25 165 NDVI Ay 52 4=k, v we it — 2002

20 122 80 190 4FAY | 52 A BR A M AR A B F2 0, i duk L Y7 A e Y s X T SR Ak A 1 30 i K A

http ; //www.ecologica.cn



6870 JAE = 40 %

gt e 5 R B E RS DY ST ITAs R LA e NDVI R RS2 e 5 e FLR B 4R B A A1
AERFR YRR Pl o3 T 4 4 v DX Bk NDVI T3 sl 21, 7T RE -5 50 1 A H DX R K R D5 o 53 45 DR 3R
NDVI FE4E | FHAYBRGI N Z AT N IEFRAE 55 X 52 R AR A7 XU 1, S50l 24 bl e 78 35 DRkt A8 4k
20 tH22 90 AFARHT A FRAR KSR AR, 1998 4F 5 ARG IR AR TRR S, B R i AU R B, K & 1kl
FRZEM I, Vi3 K 5 T AROR T AU AR, NDVI T3 FIK #0205 1 I ZU 7284k {5 NDVI A4 52 3 4
st AT PR E AR 2000 AERTASARIEIZ, 17 2001 4F J5 A8 Ak 36 Sl % i 55 0 245 AR A . S
TSk A Bl VK 5 A AN [ b 7 T R TR 25 57 W B A W R IR R B 25 S AR SCIF g 4G
SERHT, TR K2 RIS B T RS B RS T PRI S R EL i ] 32 B AR th TR 10 4F N By 8 I
191, oA S TP RSB T B X 5 I 20 AR T e R M TR AL, M A 25 5 G S S B AR I, T 9 X PR
FRMRZE D KIBERAR , B 25 T B K A B R A BB &R

NDVI 34 LS s b T 5 9 Ry 3, 32 B A, T 45 8 A VI S T e A B 7 25 5 A g DXk, A e
TN SZ AN Bl % 2 [F] 52 0, NDVI 3 0 3% KA1 0T e -5 R K 8 23 18] 23 A 55 06 b 20 1 45 40 A8 fb A7
SO B AR TR 3h 30 Z24EY | BAEMRAT (5 B9 LA TR i NDVT 38 hiEa $4G2 #0855 . NDVI
TR R B N 2 AR R 7 NS sh A 2 1 TE A L DX ORI T Ak A R o 0 A R B IR, NDVIE R
WA 2 N T A R TR AR X S B s R SR A Y ik 5 B OB AE 258 M — B8, 5 R 51 5% v e 5 A7 1T
TR AL P AR 22 | AR [R5 PR 28 AS [R] 8 X3 25 20 A1 22 57 B R, IR 43 Afr NDVIT 28 A B =04 AiE
R 23 43 S 3 By 4 00 %o A [ 52 e R 2R TRD A BLAE PR A TR G A9
32 5

ABFFEEET 1985—2018 4T Landsat Z05 5 LA AF e K NDVI B[] 581 R £ 8085, 38 3 Google Earth Engine
T3 SEBLAY Land Trendr B8] 7741 4350 75 2% NDVI B 28 28 ARRRAE R4 T $2 3, S Ml AR A 52 X P9 NDVI 2B fEAR
X, FEELWT .

(1) FEE AR VTS e o) 25 A8 B 3, VAR R L T 8 AN R DX I I R R 4, B e &2 1 Ui
NDVI 25k i B i fn . 1985—1990 4K A T AR T4, NDVI Z2 LRI 21 5 1990—2000 4 T4 Ak &2 22 1k
A AR 22 57 AN R 52000—2018 KA T AR K140, NDVI 2846 17 g Wi 55 .

(2)1985—2018 4E[H] i N NDVI T4 95% 4 e 0—0.42 Z 1] S R 0,14, SF 34 TP TH] 4.96 4
NDVI K 95% %4 1 7E 0—0.4 Z (8], -3 T+ 0.13, F- 3499k i) (8] 12.55 4, NDVI T4 Ak & 7e 5 5 A
VT, (HSF-H R it fal A AR Ak i R 22 5 28, DHCZE T 30 4R NDVI AR BL E s (B | THEFE s .

(3) AT VTS NDVI AR AR A LA B TF o 3 s ) NDVI =2 i TP A8 A X ok e 218 R R Js
T B NDVLIRE A et B G208 7,

2% 3L HR ( References)

—

1] A, TFY, B REAEY SRS A S R MRS TR R A R, AR, 2017, 37(2) « 341-348.

[2] YeZX, ChengW M, Zhao Z Q, GuoJ Y, Ding H, Wang N. Interannual and seasonal vegetation changes and influencing factors in the extra-high
mountainous areas of southern Tibet. Remote Sensing, 2019, 11(11) ; 1392.

[3] FhIW, TR, 446, fMEINR, 255, i FA 0 0628 RO 5 S N T 56 R——3E T NOAA B [a] 7154 4047 38 R4t

1998, 2(3) ; 204-210.

[ 4] BRI, v 5L, W, WAz, S X 5 A S R PP, EhIESE, 2005, 13(1) : 12-18.

[ 5] Z5%k, W, WM T, BRI, Bk& 25, 5 10 4R PR R - b B sh A b 5 & e A3 iBRRL#IERE , 2004, 19(1) : 63-70.

[ 6] XIE, Zemede, G, PhEg. 1961—2015 ARG R TLHBUR I R M 1281k, 3Rk, 2019, 39(4) . 688-695.

[ 7] FH. HFm R A RS RAIRRI[ D], 221, 2205, 2013.

[ 8] ZRMGA, WA, S50, 200, SRR B, S 5l A YL 48 NDVI 284k 5 X U0 1k + s A8 AR A O R, A 283, 2013, 33(24) .

7729-7738.
[9] HB¥, #EWE, X, BB, KW E. A TTRE NDVI B2 28 R S BK AR ICR. YRR, 2014, 36(3) : 603-611.

http ; //www.ecologica.cn



19 44 T2 A5 LT HHRIFE 43 H1 Bk B AEE AT VL NDVI(1985—2018) AR fb A =UAF5Y 6871

[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]

[20]

[21]
[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]
[30]

[31]

[32]

[33]

[34]

WoeAr, R e, 77 580 I AR BB i b M U IR T R A A A, 2006, 30(1) : 1-8.

BOCH, BB, TOVRAR. TR I R AR e A AR LR, SRR, 2019, 36(4) ; 1032-1043.

Herrmann S M. Human-Environment Relationships in Drylands-with a Focus on the West African Sahel. Arizona: The University of Arizona.

Zhu L H, Liu X N, Wu L, Tang Y B, Meng Y Y. Long-term monitoring of cropland change near Dongting Lake, China, using the LandTrendr
algorithm with Landsat imagery. Remote Sensing, 2019, 11(10) : 1234.

Yang Y J, Erskine P D, Lechner A M, Mulligan D, Zhang S L, Wang Z Y. Detecting the dynamics of vegetation disturbance and recovery in
surface mining area via Landsat imagery and LandTrendr algorithm. Journal of Cleaner Production, 2018, 178 353-362.

Chuai X W, Huang X J, Wang W J, Bao G. NDVI, temperature and precipitation changes and their relationships with different vegetation types
during 1998-2007 in Inner Mongolia, China. International Journal of Climatology, 2013, 33(7) : 1696-1706.

Zhu 7. Change detection using Landsat time series: a review of frequencies, preprocessing, algorithms, and applications. ISPRS Journal of
Photogrammetry and Remote Sensing, 2017, 130 370-384.

Kennedy R E, Yang Z Q, Cohen W B. Detecting trends in forest disturbance and recovery using yearly Landsat time series: 1. LandTrendr —
Temporal segmentation algorithms. Remote Sensing of Environment, 2010, 114(12) ; 2897-2910.

ESCHE, 2RI, B IR A IR B M AR TP S R e e J . Il 2018, 22(6) : 1005-1022.

Kumar L, Mutanga O. Google earth engine applications since inception; usage, trends, and potential. Remote Sensing, 2018, 10(10) : 1509.
Gorelick N, Hancher M, Dixon M, Ilyushchenko S, Thau D, Moore R. Google earth engine: planetary-scale geospatial analysis for everyone.
Remote Sensing of Environment, 2017, 202 18-27.

WA, JET DEM AHE S AR VL AR AR I FSE [ D] JEaT: PS4 (LR | 2007.

B R FET DEM S P ENATER T B AR T R BE B IR IR SRR 2 o b O BRI S AR SE. http ://www.resde. en. (2019-
09-02).

Roy D P, Kovalskyy V, Zhang H K, Vermote E F, Yan L., Kumar S S, Egorov A. Characterization of Landsat-7 to Landsat-8 reflective wavelength
and normalized difference vegetation index continuity. Remote Sensing of Environment, 2016, 185 57-70.

Kennedy R E, Yang Z, Gorelick N, Braaten J, Cavalcante L, Cohen W B, Healey S. Implementation of the LandTrendr algorithm on google earth
engine. Remote Sensing, 2018, 10(5) : 691.

L, R0, SRZAUE. 1982-2013 4FH [EAE B NDVI 25 ) v S i B2 4047 Hh A48, 2019, 74(03) :128-137.
RUTEA:, A 5E, £ 2222 .21 {40 IR TG 3 T8 5 3 A8 ALARHAE BOHCX AR AR B 52 X M B, 2015, 38(02) :275-282.

Kennedy R E, Yang Z Q, Cohen W B, Pfaff E, Braaten J, Nelson P. Spatial and temporal patterns of forest disturbance and regrowth within the
area of the Northwest Forest Plan. Remote Sensing of Environment, 2012, 122 117-133.

BBH, L, B, W, LA, R, XIMEZE, MRER, KSRGS SR W IS (A A . TR, 2016, 20(5)
1110-1125.

B, YRGS SRR A TE S0 B 5 DR 55 B ALY R, R RS D i sBRRL2, 2007, 37(11) ; 1504-1514.
M, SRFEM, TR, BRI, TEVEPE, RAE, 48 R0 AR S RGN AR A i ma I, N FE R B BhE AR, 2019, 64(27)
2842-2855.

Chen B X, Zhang X Z, Tao J, Wu J S, Wang J S, Shi P L, Zhang Y J, Yu C Q. The impact of climate change and anthropogenic activities on
alpine grassland over the Qinghai-Tibet Plateau. Agricultural and Forest Meteorology, 2014, 189-190. 11-18.

I, BACE, AMIDE, BAERS, TV, EARYE, IMIT, PRAE, Kk, AL, RURIE, TR, ERTE, S, SR, BRI
e, FiE R A S, BRI, 2015, 60(32) : 3048-3056.

EFE, BlitE, S, Db, ZEET. TR0 R R i )RR SR AL AR AR SO S SR IR O R AT, mEARS, 2014, 33(2):
301-312.

SREREL, XUBkil, EJeEE, T A, THIE, £FL, AL, Y/RBL, R5, S, X0k, Bk, XS, KRR R LA
MG EBEA R 2 FHIE. Bl i, 2019, 64(27) : 2865-2875.

http ; //www.ecologica.cn



