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Spatiotemporal changes and driving forces of landscape patterns in the Yuqiao Reservoir watershed during
1990—2020
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Abstract: The spatiotemporal evolution of landscape patterns is the most intuitive manifestation of land—use change. Analyzing changes in
watershed landscape patterns and their driving forces is of great significance for land—use management and water quality protection there.
Changes in land—use, landscape fragmentation, patch shape, and diversity were analyzed using the semi—variogram and moving window
methods based on the land—use data for the Yuqiao Reservoir watershed in 1990, 2000, 2010, and 2020. The driving forces of change were
analyzed using Gray Correlation analysis. The results showed that urban construction land, rural settlements, and woodland increased by
588.89%, 24.19%, and 0.83%, respectively, in the Yuqiao Reservoir Watershed during the period 1990—2020 while the areas of

cultivated land, grassland, and water bodies decreased by 15.14%, 5.96%, and 3.13%, respectively. Construction land increased
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significantly, whereas cultivated land and grassland decreased significantly from 1990 to 2010. The growth rate of construction land has

slowed while that of forest land increased from 2010 to 2020. At the landscape level, the fragmentation and diversity of landscapes

increased, and the landscape patch shape has become more complicated in the last 30 years. Cultivated land and grasslands were more

fragmented at the class level. The patch density index (PD) and largest patch index (LPI) of urban construction land increased, while the

mean patch size index (MPS) decreased acutely. The changing center of the landscape pattern surrounds the Yugiao Reservoir and urban

Zunhua. Changes in landscape patterns were closely related to social, and natural factors, such as population density, rural population,

industrial enterprises, and precipitation. Urbanization and water quality protection projects at the Yuqiao Reservoir were the main forces

driving changes in land—use and landscape pattern change.

Keywords: Yugiao Reservoir watershed; landscape pattern; moving window analysis; Gray Relational analysis; driving force
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Table 1 Change of land use structure in Yuqiao Reservoir watershed from 1990 to 2020
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A0y i it At Eiih K AAT IR R WA B Hith
Year Index Crop land ~ Forest land ~ Grassland ~ Water body ~ Rural settlement Urban construction land Bare land
1990 T A /hm? 81109.26 7138170 25231.14  12471.48 12 964.14 1646.28 0
/% 39.60 34.85 12.32 6.09 6.33 0.81 0
2000 T A /hm? 80947.08  71116.02 24 895.89 12 183.66 13 348.26 2313.45 0
i /% 39.52 3472 12.16 5.95 6.52 1.13 0
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5 /% 36.59 34.36 11.60 591 7.42 4.10 0.02
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5 /% 33.61 35.15 11.59 5.90 7.86 5.54 0.35
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Note : — indicates that the numeric value cannot be calculated.
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Figure 4 Spatial distribution of land use change in Yugiao Reservoir watershed from 1990 to 2020
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Table 2 Correlation between landscape index and driving factors

i b3

DiZc?on Lanisﬁiﬁ?f dex X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
WA PD 0.830 0.827 0.765 0.686 0.652 0.527 0.734 0.472 0.506 0.612
LPL 0.690 0.694 0.734 0.561 0.606 0.391 0.498 0.362 0.392 0.745

MPS 0.947 0.953 0.798 0.724 0.605 0.451 0.602 0.410 0.442 0.744

BEHIEAR ED 0.963 0.961 0.741 0.719 0.593 0.457 0.623 0.412 0.444 0.678
LSI 0.928 0.929 0.739 0.726 0.584 0.448 0.612 0.404 0.434 0.668

ZFEE SHEI 0.957 0.962 0.755 0.717 0.604 0.452 0.603 0411 0.441 0.724
Al 0.947 0.953 0.798 0.724 0.605 0.451 0.602 0.410 0.442 0.744

T X1 NPV RE 5 X2 R A FEG X3 AR R E Tll Al 505 X RO UL B 7 5 X5« AT HEMRIIAR 5 X6 2 3 XA 77 M 5 X7 A bR 17
ELs X8 Tl il A7 (15 X9 5 =7 M SN X 10 AR R R Ak

Note: X1: Population density; X2: Rural population; X3: Number of scaled industrial enterprises; X4: Total power of agricultural machinery; X5:
Artificial afforestation area; X6: Regional GDP; X7: Gross output value of agriculture, forestry, animal husbandry, and fishery; X8: Gross output value of
industrial enterprises; X9: Added value of tertiary industry ; X10: Annual rainfall.
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