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Fig. 1 Location of the study area at Dafeng, Jiangsu, China (satellite imagery from Landsat-8 data, acquired on February 3, 2018) (a), the

area of aerial surveys and ground control points (GCPs) and check points (CPs) used for aerial surveys, (background is the orthomosaic

from UAV, acquired on March 2021) (b) and examples of ground artificial markers (c, d)
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Fig. 3 Distribution of validation points (background is the March 2021 orthomosaic) (a), RTK elevation is compared with
digital surface model (b—g) and the detailed distribution of validation points on the S1-S5 short profiles (background is the
September 2020 orthomosaic) (h—1)
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Due to the dense distribution of validation points in S1—S5 short profiles, the yellow rectangle corresponds the position of the short profile
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Fig. 4 Distribution of the marginal classification of the salt marsh area
a.2020 4F 9 J15 b. 2021 4F 3 1, £1 6 S8 Sy 3ed 388 iy 2 A0 B AT % 4R b ) DX, 7 P UL 390 TR0 25 R AR R 2L, AR 6., 1 7 PR i, f et
TFIE T TR e A8 o BE SR 2% 1) DX, A S DLIAL S5 e OB RTERAIA IR s d. S BERTRAUAA IR A5 e. BESRHT AR IR A
a. September 2020; b. March 2021, the red rectangular boxes is the area where the transition margin and the cliff margin are concentrated, this area has a dra-
matic morphological change between the two surveys and is illustrated in detail in Fig. 6 and Fig. 7, the white cross is the area where the smooth margin trans-

forms into the cliff margin, see Fig. 5 for aerial photos; c. photo of smooth margin; d. photo of the transition margin; e. photo of the cliff margin
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Table 2 Length of different types of salt marsh margins
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margin (a) and cliff margin (b)
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Morphology of coastal salt marsh margins: a study using UAV-based Struc-
ture-from-Motion photogrammetry

Guo Yidong L2 Lin Hangjie ' Yu Qian ' Fan Yiyang ' LuoKe?, Wang Yunwei?, Gao Jinyaoz, Gao Shu'!

(1. Key Laboratory of Coast and Island Development of the Ministry of Education, School of Geography and Ocean Science, Nanjing
University, Nanjing 210023, China; 2. Key Laboratory of Submarine Geosciences, Second Institute of Oceanography, Ministry of Natural
Resources, Hangzhou 310012, China; 3. College of Harbour, Coastal and Offshore Engineering, Hohai University, Nanjing 210024, China;
4. School of Marine Science and Engineering, Nanjing Normal University, Nanjing 210023, China)

Abstract: Coastal salt marsh margin, as the transition zone between salt marsh and tidal flat, presents three types of
three-dimensional form: smooth, transition and cliff. And it shows different curvilinear features in the planar shape.
As a high dynamic bio-geomorphic system, marsh margin changes rapidly due to the influence of natural processes
and human activities. But the lack of high-resolution observational data makes further understanding of this change
difficult. Here, we address this challenge using UAV-based Structure-from-Motion (UAV-SfM) photogrammetry
which has the advantages of high resolution, non-invasive, repeatability, and low cost. We conducted two aerial sur-
veys of salt marsh on Jiangsu coast, to obtain orthophotographs and Digital Surface Model (DSM) with cm-level
pixel resolutions. And it supports us to determine the location of marsh margin, classify the type of the margin, and
quantitatively describe the topography changes. We found the smooth and cliff margin are stable and dominant. The
smooth margin has complex planar shape and retreats slowly. And the transition and cliff margin have regular shape
and retreat fast. The transition margin changes drastically and turns to the cliff margin. This work proves that UAV-
SfM photogrammetry is suitable for efficient and accurate quantification of the topography of marsh margin, and

provides a new perspective for understanding the evolution process of marsh margin.

Key words: UAV-based SfM photogrammetry; salt marsh margin; geomorphology monitoring; morphodynamics
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