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Spatial-temporal variations of landscape pattern and hot spot analysis in the
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Abstract: [Objective] With an exploration of the temporal and spatial changes of landscape pattern as well as
an investigation of its cold and hot spots, this paper is aimed to provide a scientific basis for regional ecological
security and high-quality development. [Method] With landscape type data collected of the Lixiahe Plain,
Jiangsu Province over the five periods of 1980, 1990, 2000, 2010 and 2018, an analysis was made of the
characteristics of temporal and spatial changes of its landscape pattern in the past 40 years using landscape
pattern metrics, transfer matrix and comprehensive dynamic index. Then, an investigation was conducted of the
cold and hot spot regions of landscape changes on the basis of hot spot analysis. [Result] Cultivated land, lake

wetland and construction land were the dominant landscape types in the study area with the coverage of
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cultivated land accounting for the largest proportion, but having decreased by 1 000.67 km? in the past 40 years
whereas the areas of lake wetland and construction land increasingly expanded, with the area of construction
land increasing by 679.83 km® and the area of grassland and unused land showed a slightly decreasing trend,
while that of forest increased slightly. The landscape types had undergone complex mutual transformations in
the past 40 years with those of cultivated land, lake wetland and construction land being the most remarkable
with the comprehensive dynamic index of the grid landscape varying between 0 and 5.43% over the study
period. The landscape change of the Lixiahe Plain had obvious directionality and agglomeration: the center of
change was tilted along the “ southeast-northwest” direction, and the hot spots of landscape change were
located at Xinghua City, Gaoyou City, Yandu District and Jiangdu District. [Conclusion] The landscape
pattern of the Lixiahe Plain underwent significant changes due to the increase of landscape diversity and the
intensification of fragmentation and the impact of human activities on the landscape pattern. The
implementation of the natural wetland restoration policy had a positive impact on the landscape ecological
security in the Lixiahe Plain. [Ch, 4 fig. 4 tab. 32 ref.]
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Figure 1 Landscape type of the study area from 1980 to 2018
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Table 1 Landscape structure of Lixiahe Plain from 1980 to 2018
19804F 19904F: 20004F 20104F 20184F

FOWAHY
mEVkm®  HA/% MAVkm® /% mAVkm® /% HA/km®  HfBil/% mAkm®  Hl/%

Hiih 9573.81 82.84 954421 82.58 9345.89 80.87 8 737.68 75.61 8573.14 74.18
M 9.00 0.08 8.72 0.08 8.72 0.08 12.54 0.11 11.91 0.10
FLHh 6.34 0.05 6.40 0.06 6.10 0.05 4.00 0.03 4.04 0.03
W 902.29 7.81 903.81 7.82 1025.14 8.87 1172.42 10.14 1191.81 1031
B 972.55 8.42 999.58 8.65 1076.88 9.32 1531.51 13.25 1652.38 14.30
AAN I 0 0 0 0 0 0 5.73 0.05 3.15 0.03
b/ A 92.88 0.80 94.15 0.81 94.15 0.81 92.99 0.80 120.44 1.04
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Table 2 Transfer matrix of landscape types in Lixiahe Plain from 1980 to 2018

R A km?
B
Bt Mt Fith W i AR R Hh R 19804F S IR

Hiith 8 44731 2.92 0.35 342.19 747.45 1.78 31.81 9573.81
bS] 0.22 7.68 0.38 0.71 9.00
it 0.19 0.21 2.81 1.61 0.36 1.17 6.34
WRZ st 49.97 0.45 0.71 837.68 10.88 1.30 1.30 902.29
R 71.70 0.62 0.07 8.19 888.52 0.07 3.37 972.55
AF I H - - - - - - - 0

CIR 3.75 0.04 0.09 1.77 4.46 0 82.79 92.88
20184F S A F/km’ 8573.14 11.91 4.04 1191.81 1652.38 3.15 120.44 11556.87
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Table 3 Landscape indices at landscape level from 1980 to 2018
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Figure 2 Spatial distribution of landscape integrated dynamic degree in Lixiahe Plain
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Table 4 Standard deviation ellipse parameters in each period
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Figure 4 Hot spots of landscape dynamic changes in Lixiahe Plain in the past 40 years
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