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Abstract ; Understanding the dynamics and driving factors of the coastal salt marsh landscape patterns is critical for effective
wetland restoration and sustainable development of the regional ecosystem. This study aims to investigate the spatiotemporal
evolution and the driving factors of the salt marsh landscape patterns in the coastal wetlands in the Yellow River Delta.
First, we obtained the land use/cover maps during ten periods from 1973 to 2020 based on Landsat series satellite images,
based on which we analyzed the spatiotemporal variations of the spatial extent of salt marshes and the conversion between
salt marshes and other land use/cover types. We then adopted an improved State-and-Evolution Detection models ( SEDMS)
to analyze the landscape pattern evolution characteristics of salt marshes and utilized the geographic detector to analyze the

driving factors of the spatial variation. The results showed that: (1) from 1973 to 2020, the area of salt marshes decreased
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by 252.35 km®, and the spatial extent moved seaward and tended to be concentrated. The lost salt marshes were mainly
converted to grassland, aquaculture ponds, salt pans, and cultivated lands, while the restored salt marshes were mainly
converted from tidal flats and unutilized land, water bodies. (2) The evolution of the salt marsh landscape showed obvious
three stages: the unstable period from 1973 to 1995, during which the landscape pattern change types were dominated by
disappearance and fragmentation; the transitional period from 1995 to 2010, during which the landscape pattern change
types gradually transitioned from disappearance/fragmentation-dominated to expansion-dominated; the stable period after
2010, during which the area with landscape pattern change were relatively small, and the landscape pattern change types
were dominated by emergence and expansion. (3) Nearly 36% of the salt marsh wetlands experienced multiple alterations in
landscape pattern change types. The tidal flats and unutilized land, cultivated land had the most significant influence on the
frequency of landscape pattern changes and the artificial surface, aquaculture ponds/salt pans, road and dams led to the

fragmentation and disappearance of salt marsh wetlands.

Key Words:; salt marsh wetland; remote sensing; Yellow River Delta; landscape pattern evolution model; geographic

detector
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Fig.1 Location diagram of the study area
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Table 1 Land use/cover types and definition
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Fig.2 Sketch map of the state-type discrimination using the morphological-rule-based pattern recognition approach!3!]
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Table 2 Morphological rule-based pattern recognition approach

AR SRR D] AR S R )

Evolution patterns Decision rule Evolution patterns Decision rule

W% Fragmentation DB, if ALI,> 0, ALI,< 0, ALI,=0 E®, if ALI,= 0, ALL,> 0, ALL,< 0
S, ifALI =0, AL, <0, ALI; <0, ALI, =0 CH, if ALI,> 0, ALL,> 0, ALI,< 0
P, if ALI, =0, AL, <0, ALI;>0, ALI, =0 || ## Increase ALL, =0.25 km®

P"3K Expansion A iFALL < 0, ALL,= 0, ALL,< 0 4% Disappearance  ALI, =0

D YI#| dissection;S: Wi 4fi shrinkage; P : 25 fL perforation; A : B4 aggregation; E: 75K enlargement; C .34 lll creation
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Fig.3 Area of each land use/cover type in the study area
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Fig.4 Land use/cover classification map of the study area from 1973 to 2020

F3 1973—2020 FET=AMNBBEHEOFIREEHESE

Table 3 Gravity center and standard deviation ellipse parameters of salt marshes in the Yellow River Delta from 1973 to 2020

i BT P A A T AR W HOITRIEE E A6 53] T AR
Gravity center Area of Gravity center Area of

Year . R . Year . ) Year X R . Year . )
migration distance/km ellipse/km migration distance/km ellipse/km
1973 1992.78 1995—2000 7.77 2000 3849.38
1973—1980 10.22 1980 2969.54 2000—2005 15.64 2005 1496.71
1980—1985 7.25 1985 2790.96 2005—2010 7.62 2010 1328.49
1985—1990 5.51 1990 3030.33 2010—2015 2.88 2015 2409.52
1990—1995 2.20 1995 3343.82 2015—2020 1.64 2020 2313.42
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Fig.5 Movement track of the gravity center and standard deviation ellipse of the salt marsh
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Table 4 Statistics of grid number of evolution patterns in each time period
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Table 5 The q values of influencing factors of the number of evolutions
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. . . Aquaculture Tidal flat and .
The number of evolutions Cultivated land Artificial surface Road and dam . Distance to sea
ponds/salt pan unutilized land

AFBATEL Total frequency 0.45 0.12 0.20 0.10 0.52 0.19

T AT 45 Frequency of fragmentation 0.46 0.14 0.29 0.13 0.56 0.08
THATEL Frequency of disappearance 0.55 0.14 0.25 0.06 0.40 0.08
P 5k Frequency of expansion 0.37 0.14 0.24 0.12 0.62 0.12
HHEATIEL Frequency of increase 0.35 0.12 0.14 0.06 0.54 0.05
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