B = AR A R AR R SBR TR IR e
sRae Bl E45 Z At Rk Fh—JF XL KRR

Effects of different habitats in the Yellow River Delta coastal wetlands on atmospheric particulate matter deposition

Zhang Xuan, Zhou Shijun, Lan Yihang, Zhang Wenjie, Sun Yidan, Liu Jiakai, Zhang Zhenming

FIHASL:

KIE, JA L8, 2ZAAT, SKOCHE, Ph—Fh, XIEESIL, SRIRM. B = A PR M AN [R] AR S50 U M R B B4 4 D).
FUMOL R F2 AR, 2026, 48(8):177-190. doi: 10.12171/7.1000-1522.20260050

Zhang Xuan, Zhou Shijun, Lan Yihang, Zhang Wenjie, Sun Yidan, Liu Jiakai, Zhang Zhenming. Effects of different habitats in the

Yellow River Delta coastal wetlands on atmospheric particulate matter deposition[J]. Journal of Beijing Forestry University, 2026,

48(8):177-190. doi: 10.12171/5.1000-1522.20260050

TELR I View online: htips://doi.org/10.12171/j.1000-1522.20260050

AT ARG HA SCEE

Articles you may be interested in

3y 22 A R e W DA P TS L DX B HE RIS
Potential suitable area and natural driving force of Artemisia desertorum shrub in Ulanbuh Desert of northwestern China

JEEAROL K2 A24 4], 2023, 45(2): 96-107.  https://doi.org/10.12171/).1000-1522.20220160

TR TR 2505 1B AR HUAE YR E T (0 DT 52 )

Short—term effects of disturbance and nitrogen deposition on Alternanthera philoxeroides invading wetland plant communities

JEThRll 22447, 2023, 45(5): 119-132.  hitps://doi.org/10.12171/j.1000-1522.20210552
H [ i b A 285 2R 8 9 WL B LA 3 X R AR ) i

Response of soil organic carbon and its components to simulated nitrogen deposition in terrestrial ecosystems of China

JEEAROE K2 A24 4], 2025, 47(11): 68=76.  hitps://doi.org/10.12171/).1000-1522.20250107
AN [r) 3R 2 TRl T ARk s A0 B vk B S s e R R

Negative air ion concentration and its influencing factors of urban forest in different geographical spaces

JEsbRlr K 2F24417, 2023, 45(11): 66-77.  https:/doi.org/10.12171/1.1000-1522.20220246
AR AT B RS SR Bl 7 0 2 it X AU I i

Response of litter decomposition of dominant tree species to simulated nitrogen deposition in a temperate mixed coniferous and

broadleaved forest, Northeast China
JEmiAll K2 F24 4], 2026, 48(3): 13-25.  https://doi.org/10.12171/5.1000-1522.20250148

BT 22 P Bt S H SRR B R A AL T R RE
Ecological stoichiometric characteristics of carbon, nitrogen and phosphorus in the soil and leaves of Tamarix austromongolica of the

wetland in Lanzhou section of the Yellow River

sl A4 4], 2023, 45(6): 43-51. https://doi.org/10.12171/j.1000-1522.20220379


https://j.bjfu.edu.cn/
https://j.bjfu.edu.cn/
https://j.bjfu.edu.cn/
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20260050
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20220160
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20210552
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20250107
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20220246
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20250148
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20220379

48 HE s d = % I x % 2 R Vol. 48, No. 8
2026 4F 8 A JOURNAL OF BEIJING FORESTRY UNIVERSITY Aug., 2026

DOI:10.12171/.1000—-1522.20260050

=i = AiNEEEM AR £ R KSR
BRI (ER

Ko HAXH Zlest KXE O AB-A xEI KIRW

bl KA 5 B R RY B, dLaT 100083)

FEEE: (B B9 1R 70 B0 = A N g0 0 AN [R) A B0 RS BORL T B ) TR A ) WA R R M e 3 B8 5 R R A 1P AR
Aoty SELE . (73R 12T 2025 48 4 H AR GMEAR BT Ot ) A AR S G ) AN AE B QA M 3 62 &
FE B B3 G 3 B S R BRI IR FE . ROR B ST K A 205, SR A Kruskal-Wallis £55% . Dunn 55 LEECRI
Spearman AHIG 3 HT, PPl AN [R] AR 558 ()T Pee e fa ) 22 e B H: S5 ER B IR - B AR S 1tk o FE IRt b, A SUMPERL RS (GAMD
SE B HT U JXUT] R R METHT K LA X6 PM 5+ PM o R TSP TR IE &I DTRR, 30— 0/ R RIS R 7 5 0
e 308 i 2 [ ) AR 2 M e SRR AIE o (45 SR 1A [R) A 355 1) 0RE 4 C ee o 7 S (3 (p < 0.001) . M AR S AT F T~ PM, 5 1
PM, Wi EL3d B A% M, DG ME st X TSP e R S8 9 FIMELR B K o A T I JBE 2 5 M B0k 0 e 1) 22 2 R 77, 7
TR T PM, 5 AT PM o BITTHR R B30, 40 00N 23.53% AN 22.91%; [FIR, AR 7E 22 A A 550 b ot YA 42 0 b4 i e R B
R AR LR o LA, B A 1] 2 B S S R T, 5 AH XTI B 5 AR R KA A L R (R s R i e o (4518 13
T AR IS IR AN [ A 55 R S O S A SR R AR R 4 KSR BT A o AR VR BE PR R R R SR A
RUEAR A R, BAS R A5 B A 72 A TR R AL o 32 5 9055 K 5 1T ek J0 e ] 317 o A 7 S 3 JE R R B G R
FRT IR R PR R R HUR DX 1) o AT 58 PT i i R SORORE ) I RE VP AL 2235 DD ESR T SR R 58 4 BB AR
ELIRIN

KRR IR SO (GAMD s RAURLA) s [T & AR L s AE S i &

FESES: X51 XEFREE: A XEHS: 1000-1522(2026)08-0177-14

SIscag: 5k A L8, ZARhT, 5. BRI = A PSR M A [R) AR B R AUBURE M R AR A (DD, Ab bRl oK 2 %
R, 2026, 48(8): 177-190. Zhang Xuan, Zhou Shijun, Lan Yihang, et al. Effects of different habitats in the Yellow River Delta
coastal wetlands on atmospheric particulate matter deposition[J]. Journal of Beijing Forestry University, 2026, 48(8): 177—-190.

Effects of different habitats in the Yellow River Delta coastal wetlands on
atmospheric particulate matter deposition

Zhang Xuan Zhou Shijun Lan Yihang Zhang Wenjie Sun Yidan LiulJiakai Zhang Zhenming
(School of Ecology and Nature Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract: [Objective] To investigate the effects of different habitats in the Yellow River Delta coastal
wetlands on atmospheric particulate matter deposition and to clarify the responses of deposition fluxes to
variations in surface environmental and meteorological conditions. [Method] Data on atmospheric
particulate matter concentrations, meteorological variables, and tidal flat water levels were collected during
April 2025 using three multi-level automatic meteorological observation systems deployed at the Tidal Flat

Station, Vegetation Station, and Tidal Creek Station. Differences in deposition fluxes among habitats were
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assessed using Kruskal-Wallis tests with Dunn’s post-hoc comparisons, while relationships with
environmental factors were analyzed using Spearman’s rank correlation. On this basis, a generalized additive
model (GAM) was further employed to quantify the relative contributions of wind speed, wind direction,
relative humidity, tidal flat water level, and temperature, and to characterize nonlinear responses of
deposition fluxes to these factors. [Result] Significant differences in particulate matter deposition fluxes
were observed among habitats (p < 0.001). The Vegetation Station exhibited higher deposition fluxes and
greater stability for PM, 5 and PM,,, whereas the Tidal Flat Station showed higher TSP deposition fluxes
with greater variability. Relative humidity was identified as the dominant factor affecting particulate matter
deposition. Its contributions to PM, ;s and PM,, deposition at the Vegetation Station reached 23.53% and
22.91%, respectively, and relative humidity exhibited significant nonlinear effects on deposition fluxes
across multiple habitats. In addition, wind speed and wind direction played important roles in regulating
deposition, with higher relative humidity conditions and southeasterly winds synergistically favoring
particulate matter deposition. [Conclusion] Different habitats in the Yellow River Delta coastal wetlands
can regulate atmospheric particulate matter deposition processes by altering near-surface micro-
meteorological conditions. Relative humidity plays a dominant role, followed by wind speed and wind
direction, and different habitats exhibit distinct deposition regulation mechanisms. Significant nonlinear
relationships were generally observed between dominant environmental factors and deposition fluxes, with
specific optimal value ranges favoring particulate matter deposition. The findings provide a scientific basis
for evaluating atmospheric particulate matter deposition processes, enhancing ecological functions, and
improving environmental management in coastal wetlands.

Key words: coastal wetlands; GAM; atmospheric particulate matter; deposition flux; relative humidity;

nonlinear response
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Fig. 2 Deposition fluxes of three types of atmospheric particulate matter in different habitats
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Tab. 2 Statistical characteristics of environmental factors in different habitats

AN K/ (m-s™) KAl/C) AET /% FETH K5 /m HEE/C
biMap 6.35+3.92 189.8 + 103.62 56.59 +19.23 0.27+0.14 15.78 +5.15
b 5.32+3.04 123.42 = 72.90 59.20+17.10 0.07 +0.07 16.04 + 4.82
M 5.40£2.79 221.76 +90.00 60.42 + 14.46 0.28 £ 0.34 16.84 + 3.69
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Fig. 3 Spearman’s correlation analysis of environmental factors in different habitats and atmospheric particulate matter deposition flux
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Tab. 3 Significance tests of smooth terms and relative contributions of environmental factors to atmospheric particulate matter
deposition fluxes across different habitats
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Fig. 4 Radar chart illustrating the contribution of various environmental factors to atmospheric particulate matter
deposition flux across different habitats
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Fig. 7 GAM-smoothed response curves showing the influence of environmental factors on atmospheric particulate matter

deposition flux at the Tidal Flat Station
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