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Remote sensing estimation models of Suaeda salsa biomass in the coastal

wetland
FU Xin'? | LIU Gaohuan" ", HUANG Chong' ,LIU Qingsheng'

1 State Key Laboratory of Resources and Environmental Information System ,Institute of Geographic Sciences and Natural Resources Research ,Chinese Academy
of Sciences , Beijing 100101 , China
2 Graduate University of Chinese Academy of Sciences , Beijing 100049 , China

Abstract; Vegetation biomass is one of the key issues for accurate estimation of wetland ecosystems. The seasonal dynamics
of vegetation biomass is vital for the study of ecosystem carbon fixation and the carbon cycle. Suaeda salsa is a common
plant found in the Yellow River Delta (YRD) that plays an important role in coastal wetland ecosystems. Because S. salsa
mainly grows in tidal flats, it is difficult to make long-term field observations, and so there are few systematic estimations of
S. salsa biomass.

In this paper, different models, including parametric models and artificial intelligence models, were tested and
analyzed for estimating fresh weight of S. salsa biomass based on remote sensing images from the Chinese environmental
satellite HJ-1A CCD and measured data. According to the spatial distribution of S. salsa cover type, coverage and growing
patterns, 20 plots of 90mX90m were randomly selected for sampling. In each plot, 5 quadrats of Imx1m (in the four
corners and center of the plot) were sampled and measured. The total biomass of each plot was calculated by the average
value of those 5 quadrats. Vegetation indices were then extracted and the components of K-L transform and K-T transform
were calculated from the preprocessed HJ-1A CCD images. The correlation between biomass fresh weight, dry weight and

remote sensing information variables were analyzed to determine the variables that significantly related to the biomass.
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s A H#A:2012-01-11; &iT B #A:2012-07-02
* MIRVEAH Corresponding author. E-mail ; liugh@ lreis. ac. cn

http ://www. ecologica. cn



5356 A E = 32 &

Finally, parameter and nonparametric models were built based on these significant variables.

The parameter models used in this study include univariate linear, nonlinear regression and stepwise regression
models. The non-parameter models used in this research are artificial neural network ( ANN) models, including BP ( Back
propagation) networks, RBF ( Radial Basis Function ) networks and GRNN ( General Regression Neural Network )
networks. The optimal model was determined by comparison of the mean relative error (MRE) of regression models and
ANN models. The major conclusions are: (1) there are significant correlations between several vegetation indices ( RDVI,
DVI, RVI, SAVI, MSAVI) , the second component of the K-L transformation and S. salsa fresh biomass. Although there
are no significant correlations between dry biomass of S. salsa and the remote sensing information variables, the trend of
correlation is generally consistent. (2) It is feasible to build S. salsa fresh biomass models of the initial growing season by
remote sensing information variables with regression models such as a univariate linear model of RDVI, a curve regression
model of SMAVI and a multivariate stepwise regression model. However, of all the regression models, the linear regression
model of three variables, RDVI, MSAVI and PC2, represents the best model for S. salsa fresh biomass. (3) The BP
network model is the optimal model for estimation of S. salsa fresh biomass. The MRE of BP network model is 12.73% ,

which is 8.11% lower than the traditional multivariate stepwise regression model.

Key Words: Yellow River Delta; coastal wetland ; Suaeda salsa; biomass; remote sensing model ; artificial neural network
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Table 1 Correlation between biomass fresh weight, dry weight, and vegetation index

K H—1k 3Ry kRl + 3 HAE P=L:N H|IH—1k FH
Veu l,E:. i dices LR SE R LR SE R GRER iR E 2 LR SR LR SR LR SR LR ERA

cgetation fcices NDVI SAVI MSAVI RVI DVI RDVI PVI
{REE Fresh weight 0.782** 0.782** 0.775 ** 0.787 ** 0.795 ** ~0.796 ** 0.588*
F & Dry weight 0.480 0.480 0.476 0.483 0.506 ~0.497 0.326

o fARTE0.01 MUK EAISC LR, « ERTE 0. 05 HY/KSF FARG 3%

I A Y TR S AR R R B B A S T T N (3R 2) IR EE S K-L AR5 Y PC2
IR SENERCN BE 7E 0. 05 K- | SR R 0,584, BUK FkF, T -5 PR AR 4% 70 A S 1
AR R R — 20, A OC R B RN 7, K-L AR 45 45 7 s i DG R 2 PC2>PC3>PCL; K-T 284 5 45
ERIER R TC3>TCI>TC2,

F2 UHREEYERENTES KLMKTERESENEXREY

Table 2 Correlation between biomass fresh weight, dry weight, and components of K-L and K-T transform

Py K-L 78 K-L 75§ K-L 25 i K-T 728§ K-T 284 K-T 78§
" TR 5 A 9 IR G i H=
Each component 5 § y . . .
PCl1 PC2 PC3 TCl TC2 TC3
1T Fresh weight -0.034 0.584 * 0. 460 -0.221 0.132 -0.253
T Dry weight -0.081 0.397 0.303 -0.193 0.014 -0.238

* fRFAE 0. 05 /K ARG 2%

AR SR A3 HT AT AT A KRR i A R S S B AR R A B, v S SRR
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Table 3 Comparison between biomass fresh weight and the estimated biomass with ANN
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predicted values relative error predicted values relative error predicted values relative error
/(g/m*) /% /(g/m*) /% /(g/m*) /%
1 566.37 671.38 18.54 833.70 47.20 785.86 38.75
2 299.56 270.46 9.71 411.72 37.44 363.91 21.48
3 225.38 208.079 7.68 274.67 21.87 150. 86 33.07
4 836.04 710. 84 14.98 918.44 9.86 440.49 47.31
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Table 4 Comparison of mean relative error of different models
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