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Abstract; The study of vegetation cover change is an important tool to evaluate the change of terrestrial ecosystem, but the
previous studies mostly used linear trend to express the change of vegetation cover, ignoring the change of trend over time.
Using GLASS FVC data, BFAST method and landscape pattern analysis, the nonlinear trend and distribution pattern of
vegetation cover change in China were explored from 1982 to 2018. The results showed that: (1) compared with the results
of linear trend method, although the vegetation cover in Sichuan Basin and the Loess Plateau presented a significantly linear
increase trend, the detection results of BFAST showed that the increase trend was interrupted. Meanwhile, in Qinghai and
Northeast China, the vegetation cover experienced a shift from degradation to improvement rather than simple linear
increase, while it changed from the first improvement trend to later degradation in the middle east of Qinghai-Tibet Plateau.
(2) Among the nonlinear trend types, the monotonic increase trend accounted for 33.58% , mainly distributed in the Inner
Mongolia, Shaanxi, Henan and other places; the monotonic decrease trend accounted for 1.82% , mainly distributed in the
southeast coastal area; the interrupted increase trend accounted for 22.91% , mainly distributed in the east of Sichuan Basin
and the North China; the interrupted decrease trend accounted for 2.68% , mainly distributed in the southeast of Qinghai
Tibet Plateau; the trend shifted from increase to decrease type accounted for 4.20% , mainly distributed in Qinghai; the
trend shifted from the decrease to increase type accounted for 14.62% , mainly distributed in Jilin. The large-scale
increasing trend of vegetation cover fully reflected the improvement of vegetation in China during the past few decades, but
the monotonic decrease and the increase to decrease trends showed that the potential risk of vegetation degradation could not
be ignored. (3) The time of change of different trend types were different, less occurred from 1988 to 1999, but mainly
occurred from 2000 to 2011, which has been probably affected by the large-scale ecological protection and restoration
projects since the 21st century. (4) The patches of the vegetation improvement trend type ( monotonic increase, interrupted
increase, decrease to increase) were characterized by large aggregation, small dispersion, and complex shape driven by
strong interference, indicating that the process of vegetation cover change was actually very complex with high diversity on
the regional scale; the patches of degradation trend type were small and dispersedly distributed. This study shows that the
nonlinear trend and pattern analysis can more accurately evaluate vegetation cover change, so as to provide a scientific

reference for the protection and recovery of ecological environment.
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Table 2 The selected indexs’ value range and the meanning in landscape ecology
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Fig.3 Spatial distribution and proportion of FVC linear trends in China from 1982 to 2018
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Fig.5 Year of change of the vegetation cover nonlinear trend
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Table 4 The year distribution of nonlinear change trend of vegetation cover

HAFIEA RS HE MU AR (4 6 4F) i L Proportion of 6-year trend change
Trend type 1988—1993 1994—1999 2000—2005 2006—2011
BAE TS Monotonic increase 1.26 30.25 18.65 49.85
T > Monotonic decrease 7.62 19.87 63.58 8.94
FRTRYIE AN Interrupted increase 18.99 17.08 35.85 28.07
FE AL Interrupted decrease 11.83 20.18 13.57 54.42

A B3k Increase to decrease 3.97 17.75 17.23 61.05

H U B3 Decrease to increase 27.96 37.87 19.36 14.81
B} 6 AEFHAH & A AR BRI i HE Total of proportion 17.50 24.99 26.22 31.29

2.3 MIHE AR A RS R A A% o)
0T oy A a8 ik BFASTOT Jfv Az I i >k iy ¢ [l A 4 A i Al 2 M A0 Al 9 26 Y A 23 ] oo A 5 L, 7
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Table 5 Results of spatial pattern analysis in nonlinear trends of vegetation cover change

HM T il Value SO ft
Class metrics 1 2 3 4 5 6 7 Landscape metrics ~ Value
NP 8388 2572 9812 4624 5381 9935 10317 NP 51029
AREA_MN/km? 351.2419  64.6775 164.8775 40.9199  55.0892 103.8756  158.5646 SPLIT 62.5236
LPI/ % 11.5349  0.0328 2.0594 0.0197 0.0219 1.7543 2.5139 COHESION 95.2971
PD/(107%/km?) 0.1092 0.0335 0.1278 0.0602 0.0701 0.1294 0.1343 CONTAG 21.5226
LSI 139.6711  56.3099 134.0418 73.2849  82.2911 122.7132  136.4628 SHDI 1.6111
AL/ % 54.0879  20.0692  46.6770  14.5028  23.3772  38.8621  42.1535 SHEI 0.8280

1.2.3.4.5.6.7 RO SR AN I BL 0/ | e T A | F el | by S B0 phy B R 3 R A S T BT B
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[Fi) Fisf 2 42 B 45 4500 ( CONTAG ) AS 1y Ut WA R [R) R 44 28 700 2 i) 1) 342 30 B A1, LB A RO A A — R 8, 46 ) 5
JEC PR i s Shannon’s Z2REFE S (SHDI) ANE A K 1.6111, T Shannon's ¥J4)#5 %0 (SHEID) 0.8280 3t T+ 1, £ ¥
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B, ARG ) AR A A S (CRATE R D | AR R D BRI ) . — O, Bk R RN H B b
Bt ARSI ) 2—4 %, HHSF B m B K TR &, VA T AE 90 55 % A piest: bk 52 Bk i AR
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%, B, SRS — R SR BRAE , Bl 4l 451 % 3. [ 1982—2015 4EAY ML B AR K 2 NDVI (HEFT 1 #F
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