202343 A &k Lok 2= i 554 % 3 W

doi:10.6041/j. issn. 1000-1298.2023. 03. 023

ETF RS AR REY BT SFES T

N | > 2 1 g 3 2 Mag 3 3
H oW . W\ feE® #HEE ® A #
(1Ml U B B LT 100193 5 2. M 7 I A S B 2 9 4R VE RIS , 7L 071700,
3. AL ko MR 5 R B L 100193)

S+ DS S 1R A 22 1 R T LR 7K S 078 — 5 26 5 MRS B0 TR 3 AR T — R BB A5 5 B 1
B TR SR B A 5 B oy R A T R T A AR B L R AR R
R 7 3 T 17 B0 B 1 S 5 3 2 5 160 45 4 0 J7 0 S 0 B L FITECIR BT T 1998—2019 46 F
S I S A RS P, 96 5 A 7 T B 7 3K ¢ L0 5 DL 3 98 BCHR BT T 24 M 3 B 7 3 25 5 2 S
e T AL B PE SO R 38 4B 3 A I S B R 200 4 A 5 00 o 4 SR 20 5 9 D 5 I 5
SR I, LD 4 B 9K (1998—2010 45 ) 1P K K (2010—2019 47 ) 4~ By B , 3 5 bl 4 997 3K
409.25 684. 71 km® s JE A, 20 68. 1% i 5 B 73 i 2 At RO 17 35 00525 0 T A 0 S5 0 R S 2 0 7l 28 9 2
JEREF . 1998—2019 4 [u] , S [el 9 5k 3= %2 Sk U A bk b AN B b, B 5T R OR 43 B 2SR 23.55% F155.52% 5 Hih, — B E
Wy B M U BLSL B K TR 3 42, 519 B TR G L 2010 4R LS L BF 28 K I 9K ol < B
Sy T I S 4 SR BRI K S LB S A R A LA O
5B LA A A SR VR O BL I 1 RS A O A R T R KR R s B — s LB £
e S I B 5 20 475 PR 2 0 R 2 0 M A A 8 2 0 B X T Al 0S8 M 45 9L 4 1
8 K R B SR 24 MRS I B TR 306 — 2 TR O 17 55 A X A 2 SR
A ISR BT TSR 0 2 2 26 0 S 150 1180 S AR AR X
EEA: AR R 02 GO AE s SRR A BB B A e
b ESFES . S127; S661.1 N EkFRIRAD: A MEHS: 1000-1298(2023)03-0234-12 OSID . &

Expansion Characteristics and Planting Suitability Assessment of Orchard
Based on Linear Spectral Mixed Decomposition

XTAO Xiao' LIU Ming” HE Qijin' HU Qiyuan’ GAO Xiang’ LUN Fei’
(1. College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China
2. Bureau of Natural Resources and Planning of Administrative Committee of Xiongan New Area, Hebei 071700, China
3. College of Land Science and Technology, China Agricultural University, Beijing 100193, China)

Abstract; The planting area of cash crops represented by orchards has expanded rapidly, which has not
only obtained certain economic benefits, but also caused a series of ecological and environmental
problems. Carrying out research on orchard expansion and its evolution characteristics is an important part
of helping the sustainable development of orchards. Taking Qixia, Laiyang and Haiyang, the main apple
producing areas in Yantai City, Shandong Province as the research areas, based on the land use data
extracted by the linear spectral mixed decomposition method, the changes in the orchard planting area in
the study area from 1998 to 2019 were analyzed. Combined with expansion intensity, expansion rate and
landscape pattern index, the characteristics and laws of local orchard expansion and evolution were
analyzed. The results showed that during the study period, orchard showed a continuous expansion trend,
and it was clearly divided into two stages: rapid expansion (1998—2010) and stable expansion (2010—
2019). The orchards were expanded by 409.25 km® and 684.71 km® respectively; in addition, about
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68.11% of the orchard expansion occurred in Qixia, which led to the formation of an agricultural
economic development model based on orchard planting. From 1998 to 2019, the main sources of orchard
expansion were forest and cultivation, and their contribution rates were about 23.55% and 55.52% .
Single cropping was the main source of cultivation, and the contribution rate of orchard expansion was as
high as 42.51% , while bare land contributed the least. After 2010, the expansion of orchard in the
study area was changed from filled to scattered, the degree of aggregation of the orchard structure was
decreased, and the degree of fragmentation was increased. In addition, the expansion of orchard mainly
occurred in high altitudes and mountains, and priority was given to expansion. The area had sufficient
climatic resources and excellent natural geographical conditions, which were conducive to the growth and
development of apple trees. When the orchard was expanded to a certain scale, it would be limited by
factors such as altitude, slope and rural labor, and gradually expanded to areas with relatively poor
terrain conditions, which may cause the orchard’ s unbalanced income and expenditure and greater
potential water and soil environmental risks, the local government should pay attention. The overall
planting suitability of orchard planting area in Qixia was high, and the external environment for orchard
growth and development was good, especially climatic condition. Affected by soil conditions, the external

input of fruit tree planting areas in Laiyang and Haiyang was relatively large.

Key words: spectral mixed decomposition; orchard expansion; spatial and temporal evolution
characteristics ; landscape pattern index; planting suitability assessment
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Tab.2 Orchard planting suitability evaluation
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Tab.3 Summary of orchard expansion from 1998 to 2019
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