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Vegetation change based on break-point detection in
Fu County, Yan’an City
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Abstract: [Objective] Given the significant environmental improvement after the implementation of ecological
projects in the Loess Plateau of northern Shaanxi, this study is aimed to investigate the effect of ecological
projects on vegetation improvement so as to provide reference for ecological construction and development
countermeasures. [Method] With the Landsat TM/ETM+/OLI images in the growing season from 2000 to
2019 collected, the DBEST algorithm was used to detect breakpoints in the normalized difference vegetation
index (NDVI) time series before a multi-stage trend analysis method was proposed to analyze the temporal and
spatial dynamic of the vegetation change in Fu County, Yan’an City, Shaanxi Province. [Result] Results of
break-point detection showed that 66.47% of the breakpoints showed a change magnitude of NDVI lower than
0.2, mainly distributed in the western and northeastern areas and the vegetation was relatively stable without

drastic changes; 33.53% of the breakpoints showed a change magnitude of NDVI higher than 0.2 with areas

Wk B 2021-06-29; &I HH: 2021-12-23

HAEWH . BFESPLTRIBE (2017YFD0600906);  “=d4t” Biff ik RS 5Kk %6 B4 2019-17)

Ve fEifr: FHEZ (ORCID: 0000-0001-7711-2084), M b B {5 R Gi 4% R 5 0 5 . E-mail: 15850781932@
163.com, BIEVEE: XIME2 (ORCID: 0000-0002-5502-6334), BIWFFE 5, MO IS BRGNS
JF &MY . E-mail: liupengju@ifrit.ac.cn


mailto:15850781932@&lt;linebreak/&gt;163.com
mailto:15850781932@&lt;linebreak/&gt;163.com
mailto:liupengju@ifrit.ac.cn
https://doi.org/10.11833/j.issn.2095-0756.20210457

% 39 B4 3 1) TR ST AR AE %17 5 ELRCRAS (LT 541

having more than 4 breakpoints accounting for only 5.88% and they were concentrated on roads and rivers with
frequent changes in vegetation due to human activities. Results of trend analysis showed that for areas with a
break-point change magnitude of NDVI higher than 0.2, the improved area accounted for 24.57% whereas the
degraded area only accounted for 2.12%; Featured with a large time distribution span and a strong spatial
heterogeneity, the current trends started before 2014, revealing the diversity and complexity of vegetation
changes in Fu County; A trend of improvement was detected in all the four main types of forest land in Fu
County, namely wood land, sparse wood land, shrub land and young afforested land with the improved area
accounting for 96.23% of the total wood land. [Conclusion] Recent years have witnessed an overall
improvement trend of the vegetation in the study area, showing the positive impact exerted by ecological
construction projects and further ecological countermeasures should be formulated taking into consideration in
accordance the differences in spatial characteristics of vegetation changes in Fu County from 2000 to 2019 as
well as local circumstances. [Ch, 6 fig. 1 tab. 25 ref.]

Key words: normalized difference vegetation index (NDVI); time series; DBEST; change detection
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Figure 1 Basic geographic information of Fu County in 2019 Figure 2 Forest land types and distribution of Fu County in 2019
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3.3 AEMMEE S

WE 2 s & SRR A XSO 53 4 A Fx1 EENMERBEBERSEIT
EVGIL . PUmd . ARICLA R P ERAg —2e X, ans-r Table 1 Statistics on trend of forest land types in Fu County
M X DA B — B3 VAR A R AR e MR HAA% B %
s HARRER A BIC s, R NARMAEAR At 96.98 0.86 2.16
Moo 2019 4EE BARHIZETR Y, ML 63.72%, B M 94.32 1.91 3.77
MM 5 1.98%, BEARMML G 13.27%, KRS KM TEAMA 94.41 1.81 3.78
5 6.07%, 4 Flbkib 5 B AT 85.04%, a1 AUKiEL 92.97 191 5.12

B : AR, B BEACH Rtk pe R 6.6 230 1084




5539 B4 3 W] TR ST WA 10 4 22 T 5 B AR AT 545

) T T AR o R TR AR 49143 R 96.98% . 94.32% . 94.41% . 92.97%, At FH Hb ol 35 A LA A A5 1y
FE A543 531 K 86.66% F 2.50%, 1BALH Lk 10.84%, 1 T HoAh A0 35 5, DB R B Ak
ST RN GE AN DG . ROk UL, BB A S EIR TS T RAFIIRCR, KEB M Ab F2ls i
S A AR R A A

4 Hip

ARSI T WA 0 Z B Bota S i ik, WFAE T BV & B 20 a FEE IR 25 AR fRRAAE, 75 5]
PLF 25t O 1 WSl a5 R i . & B R A E i AR, 17 79.34%. Kl 255 NDVI
ACIEBE/NT 0.2 B 5 66.47%, FE5r T E B PUHAARICHLIX, FEgAR R E ;s KT 0.2 A IX 5
07 33.53%, HRW s Bom R 18 2 AR FIR 21.59%, TR ; Wi Bim2 T 4 0 XL,
Ui 5.88%, L ordi Tk, WL, W%, 5A8EIA . OEENZHBGaHEY . &
HAA 27.57% WX Y AT BOG SRR S K R T 5 a, YRTBYBOEA MG (A Y 24.54%, 046 TR
TS DX dmk K S T A VT R G R X ek s MR AR TR Y 2.12%, FEAR AR BN & 0.91%, sy AidiE
B YRTH B R AR 3 TE 2014 AE 200, BRI ESEE K, Al mbisg, R T E S L
[ ZREPE R 2 et . QUEAER & B PRI . BibRH . EACHRHL . R BUARKE M 2 2 i B ., o
AR RV A HE T A R L B R . R T S O A S A T AR 4 BRI ARG 81.83%, w AR HNR
TREEAS T RAFMRCR . [RIB FAG I R R A DO A, T 22 E— 20T, SR SO it 48 i i 22

1999 4E LK, & BRI MRS A, SRR, FEilTibE sk Bl E ARG, Xk
TREER AR TR, SRITTAEAS [ X RS A AE 25 5210 o ARG 34519 NDVI AR L 42
W T AR HRCR , {0 DBEST 59k S 80 B X Hrds R sgm . R AR S m R 1 X R AT
#, fEREMR Y, TNEREERNH DBEST ik, WARHMN A, LG % 8. K. AR
RGNS

5 5F it

[1] HEIMANN M, REICHSTEIN M. Terrestrial ecosystem carbon dynamics and climate feedbacks [J]. Nature, 2008,
451(7176): 289 — 292.

(2] IRk, Sy i AR AR O B S R 0] A28 2741, 2013, 33(24): 7853 — 7862.

XU Hangqiu. A remote sensing urban ecological index and its application [J]. Acta Ecol Sin, 2013, 33(24): 7853 — 7862.

(3] VP, AR, BRAA%k. BT 781k m 0 7 i e JSURE B I 2 Sl AV AR IS (0] TR IERHAR 5% 11, 2019, 34(3): 667 — 676.
XU Wenxin, ZHOU Yuke, LIANG Juanzhu. A breakpoints based spatio-temporal analysis of Tibetan Plateau vegetation [J].
Remote Sensing Technol Appl, 2019, 34(3): 667 — 676.

[4] CAO Qian, WU Jianguo, YU Deyang, et al. The biophysical effects of the vegetation restoration program on regional climate
metrics in the Loess Plateau, China [J]. Agric For Meteorol, 2019, 268: 169 — 180.

[5] HANSEN M C, POTAPOV P V, MOORE R, et al. High-resolution global maps of 21st-century forest cover change [J].
Science, 2013, 342(6160): 850 — 853.

[6] PV, XU, FRaxit. TrLInn - st DR IR o6 A8 fie SR 25 A 0] 18] 1 BEIRIR IR, 2014, 26(1): 167 — 172.

SUN Leigang, LIU Jianfeng, XU Quanhong. Remote Sensing based temporal and spatial analysis of vegetation cover
changes in Bashang area of Hebei Province [J]. Remote Sensing Land Resour, 2014, 26(1): 167 — 172.

(7] XwkAfy, B%2, ¥ 5, 4. 5T MODIS-Landsat i %5 @l & B 28 - o R B3 55 8 Ao (0] PaL R 2274k (A AR
2FHR), 2019, 49(1): 62 — 70.

LIU Yongmei, MA Li, HUANG Chang, et al. Study on the change of vegetation coverage of Loess Plateau in northern
Shaanxi Province based on MODIS-Landsat fusion data [J]. J Northwest Univ Nat Sci Ed, 2019, 49(1): 62 — 70.

[8] QAMER F M, SHEHZAD K, ABBAS S, et al. Mapping deforestation and forest degradation patterns in western Himalaya,
Pakistan [J]. Remote Sensing, 2016, 8(385): 1 —17.

(9] TRSCUH, 2T, B4, (KN R] 7 51) 2 U5l Kbl Y AR AR T DI I Sk I St e (U] i 741, 2018, 22(6): 1005 —
1022.

SHEN Wenjuan, LI Mingshi, HUANG Chengquan. Review of remote sensing algorithms for monitoring forest disturbance



546 WroIL R R K A R 2022 4E 6 H 20 H

from time series and multi-source data fusion [J]. J Remote Sensing, 2018, 22(6): 1005 — 1022.

(101 X5ehE, 77538, Tk, 4%, 25T MODIS #ddii il BEAST J5 vk RS (il (1] [+ WE 52 /R, 2016, 28(3): 146 —
153.

LIU Baozhu, FANG Xiuqin, HE Qisheng, et al. Monitoring the changes of vegetation based on MODIS data and BFAST
methods [J]. Remote Sensing Land Resour, 2016, 28(3): 146 — 153.

[11] FORKEL M, CARVALHAIS N, VERBESSELT J, et al. Trend change detection in NDVI time series: effects of inter-
annual variability and methodology [J]. Remote Sensing, 2013, 5(5): 2113 —2144.

[12] STOW D, PETERSEN A, HOPE A, et al. Greenness trends of Arctic tundra vegetation in the 1990s: comparison of two
NDVI data sets from NOAA AVHRR systems [J]. Int J Remote Sensing, 2007, 28(21): 4807 — 4822.

(131 2. 5 8 ims AP A o 2 A LA SR Z PR R SR (D] Jb st Wi E ST, 2016.

LI Bin. Study of Vegetation’s Spatial and Temporal Distribution and Influencing Factors on the Tibetan Plateau[D].
Beijing: China University of Geosciences, 2016.

(14] A, W)k, 2255, 55, BT I 7 58RI (4 R Bl 2 8] A8 AR SHON] O 9T —— DAV AL AR Ll X ] (). A3
24k, 2020, 40(24): 1 - 10.

HAI Yue, YANG Guangbin, LI Ruonan, et al. Recognition of vegetation spatial variation based on time-series mutation
detection: a case study of the mountainous area of Northern Haihe River Basin [J]. Acta Ecol Sin, 2020, 40(24): 1 — 10.

[15] KENNEDY R E, YANG Zhigiang, COHEN W B. Detecting trends in forest disturbance and recovery using yearly Landsat
time series: 1. LandTrendr-Temporal segmentation algorithms [J]. Remote Sensing Environ, 2010, 114(12): 2897 — 2910.

[16] VERBESSELT J, HYNDMAN R, NEWNHAM G, et al. Detecting trend and seasonal changes in satellite image time
series [J]. Remote Sensing Environ, 2010, 114(1): 106 — 115.

[17] JAMALI S, JONSSON P, EKLUNDH L, ef al. Detecting changes in vegetation trends using time series segmentation [J].
Remote Sensing Environ, 2015, 156: 182 — 195.

(18] XUSEJE, Zhn. ST DBEST 1 2003—2012 4F-5F p iR AR A 72 (0], HRRl2A241, 2018, 30(4): 17 - 23.

LIU Jitong, AN Ru. Study on vegetation change in Ji’nan during 2003—2012 based on DBEST [J]. J Gansu Sci, 2018,
30(4): 17 —23.

(19] FRVE, /MK, PREEE. I 9 R4 e o B W sl R I v 09 (D). HBRA5 BRRA2740, 2017, 19(10): 1355 — 1363.
WANG Enlu, WANG Xiaoqin, CHEN Yunzhi. The breakpoints detection method using time series of vegetation fractional
coverage [J].J Geo-Inf Sci, 2017,19(10): 1355 — 1363.

[20] SHEN Xiaoji, AN Ru, FENG Li, ef al. Vegetation changes in the Three-River Headwaters Region of the Tibetan Plateau of
China [J]. Ecol Indic, 2018, 93: 804 — 812.

[21] FEFE, XIR =, TEE. JFHT Landsat B0 09 =717 JR AR o Hh 32 2 R AR (b 3 R I AR 5% [T] . 38 IR B AR 5 07 H,
2015, 30(5): 959 — 968.

WANG Yingjie, LIU Liangyun, WANG Zhihui. Land covermapping based on Landsat time-series stacks in Sanjiang
Plain [J]. Remote Sensing Technol Appl, 2015, 30(5): 959 — 968.

[22] BB, FRUEE, AT, 45, 55T NDVI I [R] P 91 Bl i) B 5t i R DX Bl 23 Sh A4k (1], i HIZE 25224, 2017,
28(6): 1808 — 1816.

JIA Duo, WANG Cangjiao, MU Shouguo, et al. Vegetation spatial and temporal dynamic characteristics based on NDVI
time series trajectories in grassland opencast coal mining [J]. Chin J Appl Ecol, 2017, 28(6): 1808 — 1816.

(23] BRrg3k. S5 T Landsat F1 MODIS NDVI i 3 540 14 75 65 10 it SR B e B O R AR A 73 A (D] JE st v [ Bk
2#,2019.

CHEN Yunlin. Fractional Vegetation Cover in Qinghai Lake Watershed Extraction and Change Analysis based on Time-
series NDVI Data of Landsat and MODIS[D]. Beijing: China University of Geosciences, 2019.

(24] ZEA, K%, XUBRSL, 4%, 2T MODIS-NDVI () Hg 4l 52 5 IX G 16 AF R4 R w5 25 A8 A ARRAIE (0], Aolk Bt2#, 2019,
55(8):9 - 18.

LI Jie, ZHANG Jun, LIU Chenli, et al. Spatiotemporal variation of vegetation coverage in recent 16 years in the border
region of China, Laos, and Myanmar based on MODIS-NDVI [J]. Sci Silv Sin, 2019, 55(8): 9 — 18.

[25] “Rif, SUIE. 257 SPOT VEGETATION $udf ) b [ P LA 5 A2t A7 (0] wh VD, 2007, 27(1): 89 — 94.
SONG Yi, MA Mingguo. Study on vegetation cover change in Northwest China based on SPOT VEGETATION data [J]. J
Desert Res, 2007, 27(1): 89 — 94.



	1 研究区与数据
	1.1 研究区概况
	1.2 数据来源及预处理

	2 研究方法
	2.1 断点检测方法
	2.2 NDVI趋势分析
	2.2.1 总体趋势
	2.2.2 多阶段趋势


	3 结果与分析
	3.1 断点检测与分析
	3.2 NDVI时间序列趋势分析
	3.2.1 总体趋势
	3.2.2 多阶段趋势

	3.3 不同林地趋势分析

	4 结论

