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Fig.1 Remote sensing imagery of the study area - 2012 (Left), 2013 (Middle), and 2024 (Right)
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Fig.2 Schematic diagram of sampling points
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Tab. 1 The impact of pipeline laying on the coefficient of
variation (CV) of C, N, and P contents in sediments at
different depths

DIBWIC N PEHRAEFA 0~10cm  10~20cm
Variation of C, N, and P A- B- A- B-
contents in sediments CV/% CV/% CV/% CV/%
TC 186 19.0 148 185
™ 457 46.8 431 490
TP 187 205 319 369
TOC 290 17.8 251 23.0

E: A-CV, BB B X AL 57 240G B-CV, HARIINEX
2L 5 225G R

Note: A-CV, the coefficient of variation in the pipeline
laying zone; B-CV, the coefticient of variation in the natural
tidal flat zone; similarly hereinafter.
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(a—d) are the box plots of TC, TN, TP, and TOC in sediments at different depths, respectively; (e—h) and (i—1) are the spatial

distributions of TC, TN, TP, and TOC in sediments at 0—10 and 10—20 cm, respectively.
3 FEHENARRELRY C.N.P EERZ B HEHEN RN
Fig.3 The impact of pipeline laying on the contents of C, N, and P in sediments at different depths and
the spatial distribution characteristics

T AR KRS TR R W — R R 7] X 35l 16 77 7 8835 1 22 2 (P<0.05), R [Rl/ING AR 3R ) — X 33U [RIVR B UL AR 18] A7 7 B 5 vk 22 57
(P<0.05); “+ R MH; T,

Note: Different uppercase letters indicate significant differences between different areas at the same depth (P < 0.05), while different lowercase letters
represent significant differences between sediments at different depths in the same area (P < 0.05); The “+” represents the mean value; similarly hereinafter.

x2 BEHERNARRERRYESUFITEREETRRB(CV) BRI

Tab.2 The impact of pipeline laying on the variation coefficient (CV) of ecological stoichiometric
characteristics of sediments at different depths

DI A Ak 2A T R AR S R AL 0~10cm 10 ~ 20 cm
The variation coefficient of ecological stoichiometric

m T]
.06-1
08
10-(
. 14-1
19-

BEES8

characteristics of sediments A-CVI% B-CV/% A-CVI% B-CV/%
C:N 52.1 51.6 50.9 53.1
C:P 39.1 24.0 50.3 28.6
N:P 34.8 55.4 33.0 49.5
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PR, HABX BCTTRRY)Z N R AR A8 RIREE /N T B IX.(A =9.27, B = 12.80), 1M AN [F]
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Rl 734 o

(a—c) are box plots of the C : N, C : P, and N : P ratios of sediments at different depths, respectively. (d—f) and (g—1), show the spatial distribution of
C:N,C: P,and N : P ratios in sediments at depths of 0 ~ 10 and 10 ~ 20 cm, respectively.
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Fig. 4 The impact of pipeline laying on the ecological stoichiometric characteristics and spatial distribution of sediments
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Fig.5 The relationship between offshore distance of pipeline laying and the contents of C, N, and P in sediments
TE: P<0.05 FRME I B2, T,

Note: P < 0.05 indicates that the linear regression fit is statistically significant, similarly hereinafter.
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stoichiometric characteristics of sediments
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indicates a nonsignificant regression relationship (P > 0.05).
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Tab.3 Non-parametric analysis tests (P-value) of C, N and P contents and ecological stoichiometric characteristics in sediments
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Note: *, ** and *** indicate significance at the levels of 0.05, 0.01, and 0.001, respectively; similarly hereinafter.
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Coupling effects of pipeline installation and offshore distance
on sediment properties and ecological stoichiometry in

coastal wetlands

Lei Peng'*, Huang Wanxin'?, Liu Zihan'?, Liu Yongfu'?, Fu Yunfan'?, Mao Wei'*
(1. School of Ecology, Hainan University, Haikou, Hainan 570228, China; 2. Hainan University Qionghai Research Institute for
Carbon Neutral Industry and Technology Innovation, Qionghai, Hainan 571434, China)

Abstract: With the intensification of aquaculture and the over-exploitation of offshore fishery resources, the fishery economy in
coastal areas has shown a rapid growth trend. This development has directly led to the demand for large-scale construction of
water intake and drainage pipeline systems. As the core carrier of material cycling in coastal wetlands, the speciation and
ecological stoichiometric characteristics of carbon (C), nitrogen (N), and phosphorus (P) in sediments are key indicators for
assessing the sources and degradation status of organic matters. The construction of pipelines may further alter the C, N and P
speciation and ecological stoichiometric characteristics of sediments by changing hydrodynamic conditions, sedimentation
processes, and microbial organic matter degradation processes. The pipeline-laid area (Area A) and the natural tidal flat area (Area
B) in Wenchang City, Hainan Province were selected to analyze the impact of pipeline laying on the C, N and P contents and
ecological stoichiometric characteristics of sediments. The results showed that the total nitrogen (TN) and total organic carbon
(TOC) contents, carbon-to-phosphorus ratio (C : P), and nitrogen-to-phosphorus ratio (N : P) were significantly higher in Area A
than in Area B (+53.3%, +38.0%, +52.4%, +50.0%), while the total carbon (TC) content and carbon-to-nitrogen ratio (C : N)
were lower (—8.7%, —21.8%). In addition, the contents of C, N, and P in sediments and their ecological stoichiometric
characteristics also changed the horizontal distribution pattern with increasing distance from the shore. Specifically, TC and TOC
contents, C : N, and C : P in sediments decreased with increasing distance from the shore, while TN and TP contents showed the
opposite trend. Under the interaction of pipeline laying and distance from the shore, the changes in TC and TOC contents, C : N,
and C : P were greater in Area A than in Area B, and the differences were more significant near the shore than far from the shore.
All these results indicate that pipeline laying and distance from the shore are important factors affecting the C, N and P contents
and ecological stoichiometric characteristics of sediments, and the interaction between distance from the shore and pipeline laying
weakens the impact on the C, N and P contents and ecological stoichiometric characteristics of sediments.
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