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Spatial distribution of wetland vegetation biomass and its influencing factors in

the Yellow River Delta Nature Reserve

LIU Li, HAN Mei ", LIU Yubin, PAN Bin
School of Geography and Environment, Shandong Normal University, Jinan 250014, China

Abstract; The Yellow River Delta Nature Reserve is selected as the research area, and the wetland vegetation biomass data
measured in the field, landsat-8 image data acquired from the United States Geological Survey ( USGS) , and soil factor test
data obtained by laboratory test were used as the data sources. The wetland vegetation biomass model has been established ,
and the quantitative biomass inversion model has been conducted by analyzing the correlation coefficient between Landsat-8
images, vegetation indices, and biomass measured in the field. By studying the relationship between the wetland vegetation
biomass and soil water environmental factors, the key factors affecting the vegetation biomass were selected, and the spatial
distribution rules of wetland vegetation biomass were analyzed in the Yellow River Delta Nature Reserve. The results showed
that the correlation between dry weight of wetland vegetation aboveground biomass and remote sensing factors ( band and
vegetation indices ) is relatively higher. The optimal inversion model is established using 10 factors as independent
variables, including 5 vegetation indices ( normalized difference vegetation index, NDVI; environmental vulnerability
index, EVI; modified soil-adjusted vegetation index, MSAVI; difference vegetation index, DVI; and ratio vegetation
index, RVI) and 5 bands (Bandl, Band2, Band3, Band4, and Band6). The dry weight of wetland vegetation biomass is
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obviously divided into five classes according to the inversion calculation in the Yellow River Delta Nature Reserve. The least
dry weight of wetland vegetation biomass is categorized as Class 1, and the highest dry weight of wetland vegetation biomass
is categorized as Class 5, both of which occupied small areas. Class 1 and Class 5 areas are 82.23 km”accounting for 13.
35% and 72.16 km® accounting for 11.71% of the total area of wetland vegetation in the study area, respectively.
Furthermore, the area of the other classes ( Class 2, Class 3, and Class 4) is larger than Class 1 and Class 5, and their dry
weight of wetland vegetation biomass is moderate. Moreover, Class 2, Class 3, and Class 4 areas are 211.99 km’accounting
for 34.41% , 136.39 km’ accounting for 22.14% , and 113.29 km’ accounting for 18.39% of the total area of wetland
vegetation in the study area, respectively. Among the environmental factors that affect the wetland vegetation biomass in the
Yellow River Delta Nature Reserve, water depth has the greatest effect on the dry weight of Phragmites australis biomass. In
addition, soil water has the greatest effect on the dry weight of Suaeda glauca biomass. The complex interactions of river
water, groundwater, and seawater led to the spatial variation of salinity. Water and salt conditions are the leading factors
causing the spatial differences of the predominant dry weight of vegetation biomass in the Yellow River Delta Nature
Reserve. The dry weight of vegetation biomass in the Yellow River Delta Nature Reserve tends to decrease from land to ocean

from the river course of the Yellow River to both riverbanks.

Key Words: Yellow River Delta; Wetland biomass; Remote sensing; Inversion model; Spatial distribution
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Table 1 Describe and calculation formula of the main vegetation index
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Table 2 Biomass inversion model

e g V- I5R 25 FR K T A
R IR R AR AL
; ) . Mean residual Goodness of
Biomass inversion model .. .
coefficient prediction
Y=207.27+1793.24h 0.38 56.58%
Y=1/(1/u+0.004(2.38E-5)") 0.32 58.39%
Y=30.57+30235.32a-29652.24b+4882.47c~5843.47d+1022.04¢+ 1499.59f- 1356.96 g+ 7463. 0.19 73.96%
64h-102.39i~1013.03k ‘ o
Y=-169.31+30793.11a—29758.1856+3898.13¢-30995.09d+26912.74e+657.68f-2493.33h+72. 0.12 79.39%
63i—1081.86k—13368.23; ’ =
Y=-81.91+30538.38a-29666.04b+4199.67¢-21054.01d+16722.20e+945.27/-553.00g+ 1623. 0.23 69.79%
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58:-3030.87;
H a=Bandl,b=Band2,c=Band3,d= Band4,e= Band5,f= Band6,g=NDVI,h=DVI,i=RVI,j=MSAVI,k=EVI
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Table 3 Different classification statistics of vegetation dry weight in the Yellow River delta nature reserve wetland

I3 R Y T L (g/m®) TR/ km? o 0 M T AR L %%
Classification Vegetation dry weight Area Proportion of wetland vegetation area
1 0<B< 319 82.23 13.35%
2 319<B< 502 211.99 34.41%
3 502<B< 711 136.39 22.14%
4 711<B< 1064 113.29 18.39%
5 1064<B <2698 72.16 11.71%
B R E S A T
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Table 4 Accuracy test of biomass MLRM model

#*5 Number 1 2 3 4 5 6 7 8 9 10 #1 Remarks
S Measured value 579.34  680.58 314.98 650.21 703.56 420.87 450.78 802.97 920.34 440.52 FEHIRG 2
THM{E Predicted value 611.56 531.35 379.66 637.92 687.50 494.84 416.94 779.35 1018.12 476.90  TMWI &% :85.85%
5% 2 Residual -32.22 14923 -64.68 12.29 16.06 -73.97 33.84 23.62 -97.78 -36.38 P35k £%0.0.09

M 4 TLUE A MLRM BERY 1S 2458 2% 2 E0h 0.09, T W) & Bk 85.85% , i BAREE NS B 458 i
A T ARG X AT A= 4 3
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Fig.5 The space distribution of south wetland vegetation dry weight
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Table 5 The correlation coefficient of phragmites australis and suaeda glauca dry weight and soil factors

+HERF AL A W KRR B JiR 08 3 Ry &
Soil factor Organic matter Nitrogen Phosphorus Water soluble salts pH Rate of water content
725 Phragmites australis 0.087 0.127 0.023 -0.159 -0.159 0.387
3ZE Suaeda glauca 0.011 0.013 0.23 -0.013 0.069 -0.314
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