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Abstract Aims The biomass of tropical forests plays an important role in the global carbon cycle;
however, the distribution of tropical forest biomass based on vegetation index is seldom explored. Our
objectives were to evaluate relationships between biomass and vegetation indices and to determine the
spatial distribution of the aboveground biomass of tropical forest in Bawangling, Hainan Island, South
China.

Methods Using measurements of forest biomass from 135 sample plots distributed over the study
area, we correlated four vegetation indices (normalized difference vegetation index (NDVI), moisture
vegetation index using Landsat’s 5 (MV15), moisture vegetation index using Landsat’s band 7 (MV17)
and ratio vegetation index (RVI)) with aboveground biomass (total biomass, climax species biomass and
pioneer species biomass) using the Pearson correlation method. We also developed models describing
the relationships between forest aboveground biomass and vegetation indices using stepwise linear re-
gression analysis. Three maps of biomass components were produced using the developed models, and
residual maps were used to test the validity of the models.

Important findings MVI7 and MVI5 are most effective for total biomass and climax species biomass,
whereas NDVI and RVI seem to be good indices of pioneer species biomass. The strongly predictive
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percent areas for total species, climax species and pioneer species biomass models were 69.24, 73.98
and 88.08, respectively. Simulated biomasses of total species and climax species were distributed in the
center, north and southwest parts of the study area; however, simulated biomass of pioneer species was

scattered.
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R1 HEBIEHE
Table 1 The vegetation index

Fi# 5% Vegetation indices

455 Abbreviation A3 Formula

IH— 102 A i 45 48 Normalized difference vegetation index

FATAME R B 5 4L Moisture vegetation index using Landsat’s band 5
AT AN AR Y TR 2L Moisture vegetation index using Landsat’s band 7

L (BRI 8 F5 %1 Ratio vegetation index

NDVI (NIR-R)/(NIR*R)

MVIS (NIR-SWIR)/(NIR+SWIR)
MVI7 (NIR-MIRY/(NIR+MIR)
RVI NIR/R

MIR: F4L4M)% B Middle infrared band  NIR: T 4040 Bt Near infrared band R: ZL)G3 B Infrared band SWIR: Ji 2141 B

Short wave infrared band

R2 W EAEMESTMEEERIENEXDT

Table 2 Correlations between aboveground biomass and vegetation index

NDVI RVI MVI7 MVIS
Tt A AEY i Climax species biomass 0.286" 0.249" 0.497" 0.503"
SEHERIE) . Pioneer species biomass 0.194" 0214 0.109 0.117
B Total biomass 0.284 0.246" 0.511" 0.505™

* p<0.05, ** p<<0.01 NDVI, RVI, MVI7, MVI5: W.3%1 See Table 1

3 HEHBEHSH EEYERKEETEE
Table 3 Linear regression models using aboveground biomass as the dependent variables and vegetation
indices as the independent variables

Fi# Model R F p
RAY) . Total biomass Ln(Y)=—53.186+11.325Ln(MV17) 0.761 42.407 <0.000 1
TR A AEM i Climax species biomass Ln(Y)= —40.766+9.509Ln(MVI5) 0.753 40.579 <0.000 1
SeEe M EY IR Pioneer species biomass Ln(Y)=-36.072+7.674Ln(RVI) 0.446 5.765 0.018

RVI, MVI7, MVI5: W.31 See Table 1
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Fig. 1

Aboveground biomass (1 000 kg-hm™) distribution and residual statistics maps of total species (a),

climax (b) and pioneer species (c)
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