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Fig.3 Distribution of forest landscapes in the Lijiang River Basin
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Table 2 Transition matrix of forest landscape type change in the Lijiang River Basin from 1985 to 2000 Unit: hm®
2000 4F FR bR A
1985 4 7i bk Forest landscape type in 2000
I : AW S50 R
Forest landscape BAEAH WA . . B Ak RNiBKFE KK s
. . . Evergreen Deciduous . Js8an
type in 1985 Rainfed Irrigated Needleleaved Impervious  Water
broadleaved broadleaved Shrubland Total
cropland cropland forest surfaces body
forest forest
Rainfed cropland - - 13 279.72 818.16 4 458,76 2 996. 63 - - -
Irrigated cropland - - 2 286.71 102. 92 1 595. 09 184. 69 - - -
[vergreen broadleaved 45 846 98 7 176,47 - 16 425.54  51501.07 14 488.31  283.95  745.02 133 426.64
Efrceii“ous broadleaved 73 63. 69 3 748. 84 - 1474.59 125. 89 1.20 .50  6128.72
Needleleaved forest 2 204. 69 936. 56 19 463. 28 7 386. 49 - 95. 24 50. 44 73.55 30 210. 25
Shrubland 1 890. 37 33.07 3 114.32 54. 49 54.29 - 2.94 0.98 5 150. 46
Impervious surfaces - - 8.78 0. 00 3.35 0.03 - - -
Water body - - 72.95 0.61 19. 96 0. 66 - - -
Total - - 41 974. 60 24 788. 21 59 107. 11 17 891. 45 - - -
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Table 3 Transition matrix of forest landscape type change in the Lijiang River Basin from 2000 to 2020 Unit: hm®
2020 4 AR ARG HL
2000 4 254 Forest landscape type in 2020
o2 JOP W
Forest landscape e H TE WA 1 AR ”f_l?ﬁ] [H—M [N 3 . ARifs oK F m IR AR s
. . . Evergreen Deciduous HE AR . Bt
type in 2000 Rainfed Irrigated Needleleaved Impervious ~ Water o~
broadleaved broadleaved i Shrubland : : Total
cropland cropland ‘ ‘ forest surfaces body
forest forest
Rainfed cropland - - 3 949. 66 460. 84 1 650. 83 1 250. 44 - - -
Irrigated cropland - - 1103.16 116. 26 643.72 193. 27 - - -
Evergreen broadleaved ¢ 799 g5 530.18 - 1490.48  4959.59  3098.45  846.22  130.67 17 855.44
ger‘iii“ous broadleaved 100. 25 8. 14 490. 83 - 95. 35 39. 53 7.20 2.06 743.36
Needleleaved forest 3 971.58 577. 06 6 097.73 454. 68 - 703. 33 318. 45 57.15 12 179. 98
Shrubland 547. 36 7.24 856. 26 17.12 52. 23 - 4. 20 0.79 1 485. 20
Impervious surfaces - - 1.04 0. 00 0.28 0.01 - - -
Water body - - 23.75 2.31 17.74 5.49 - - -
Total - - 12 522. 43 2 541.69 7 419.74 5 290. 52 - - -
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Fig.4 Statistics of different landscape areas in the Lijiang River Basin
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Fig. 6 Kernel density map of spatial and temporal variation of forest landscape
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Fig. 7 Distribution of forest landscape at different altitude,slope and aspect in the Lijiang River Basin
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Table 4 Plaque index and heterogeneity index and heterogeneity index of forest landscape in different years in the Lijiang River Basin
b o
Year (indivi‘dual/ LPI LSI PAFRAC COHESION Al CONTAG IJI SHDI SHEI
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1985 0.175 1 7.356 2 57.216 975 1.611 875 71.912 8 39.943 1 50.106 5 60.119 5 1.513 4 0.688 8
2000 0.319 325 2.175 25 78.771 7 1.640 5 76.695 875 36.703 325 42.185 0 68. 837 3 1.682 2 0.765 6
2020 0.2869 2.545 775 73.599 4 1. 622 65 88.239 725 45.277 375 41.638 5 70.591 2 1.712 4 0.779 4
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Fig. 9 Relationship between forest landscape distribution changes and elevation,slope and aspect in the Lijiang River Basin
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Abstract: Forest landscape is the main component of natural landscape. The forest landscape in the Lijiang
River Basin is an important part of typical karst landscape resources. In order to further understand the distri-
bution and change rules of the forest landscape in the Lijiang River Basin, this study combines qualitative and
quantitative analysis methods,and uses the three phases of global 30 m fine land cover data (GLC_FCS30) in
1985,2000 and 2020. Through ArcGIS spatial analysis,data statistics and landscape index calculation, the spa-
tial and temporal variation characteristics of forest landscape pattern and the heterogeneity level of forest
landscape in the Lijiang River Basin from 1985 to 2020 were explored. The driving mechanism of forest land-
scape change was explored from the driving factors of natural environment terrain factors (altitude,slope,as-
pect) and human activities (population, economy, policy) , which provided decision-making suggestions and
scientific research basis for the conservation and sustainable utilization of forest landscape in the Lijiang River
Basin. The results showed that from 1985 to 2020, the area of forest landscape in the Lijiang River Basin de-
creased from 417 928. 86 hm” to 382 268. 44 hm®. The reduction of forest landscape was mainly affected by
deforestation, expansion of construction land and occupation of fruit tree planting. The degree and scope of
forest landscape reduction in the early stage were greater than those in the later stage. Restricted by forest
conservation policies and watershed management measures, the forest landscape in the Lijiang River Basin is
also being restored to varying degrees while shrinking. It is mainly reflected in the greening construction of
the Lijiang River scenic spots and the conservation of water source forests in the upper reaches of the Lijiang
River. Forest harvesting and renewal planting are more frequent in areas where forest landscapes have
changed with each other in different periods. During the past 35 years.the forest landscape pattern in the Li-
jlang River Basin showed a trend of fragmentation and heterogeneity increasing at first,and then slowly de-
creasing. The area of coniferous forest and evergreen broad-leaved forest decreased, while the area of decidu-
ous broad-leaved forest and shrub forest increased. The area proportion of different forest landscape types
tended to be balanced. Due to the relatively shallow soil layer in the karst area, the shrub forest accounted for
a large proportion and the deciduous broad-leaved forest accounted for a small proportion in the non-karst
area. For a long time, the land conversion between forest and water body was smaller than that in the non-
karst area. The changes of forest landscape area in the Lijiang River Basin mainly occurred in areas with low
altitude (200 — 600 m) ,gentle slope (10°—30°) and southeast slope. With the increase of distance from resi-
dential areas,the change of forest landscape area showed a trend of increasing first and then decreasing,reac-
hing the maximum at a distance of 1 000 —1 400 m. The area of forest landscape change was inversely propor-
tional to the road distance. According to the change characteristics and driving factors of forest landscape pat-
tern in the Lijiang River Basin,the forest landscape conservation strategy suitable for the local area is put for-
ward,which provides theoretical support for ecological environment restoration and sustainable development
of forestry in the Lijiang River Basin and similar areas.

Key words: forest landscape;landscape pattern;driving mechanism;Lijiang River Basin
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