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Influence of terrain on plant biomass estimates by remote sensing: a case study of
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Abstract; Terrain correction is typically used to adjust surface reflectivity for the influence of slope and aspect when plant
biomass is estimated by remote sensing. There are very few studies on the differences between the pixel area of a remote
sensing image and its real surface area. However, this difference inevitably influences the precision of quantitative remote
sensing when the terrain is undulating. This paper addresses the effects of the difference between the pixel area of a remote
sensing image and the real surface area of plant biomass obtained with remote sensing, when biomass-terrain correction
model was calibrated according to surface-area calculation model and the law of the conservation of mass. The results show
that the pixel area, influenced by undulating topography, was different from the actual surface area for Guangzhou city,

China, and this accounted for 33.4% of the variability. Statistical values for the areas in different vegetation types were
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much higher after the terrain correction than before. The biggest proportions were for the coniferous forest and broad-leaved
forest areas, at 6. 18% and 3.70% , respectively. The grassland, shrubland, and orchard areas also increased by 2. 86% ,
1.92% , and 1.29% , respectively. Based on the uncertainty analysis for forest biomass estimation with remote sensing,
remote sensing models with high accuracy were built for different vegetation types, and their correlation coefficients were
close to or more than 0.9. Therefore, these models can be applied to estimating of plant biomass. Biomass of vegetation in
the eastern and northern regions was much greater than that in the western and southern regions of Guangzhou. The average
biomass of woodland ( broad-leaved forest and coniferous forest) was 61.86 t/hm’. This value was more than the average
biomass in Pear River Delta but much lower than the biomass of the climax community of southern subtropical forest in
Dinghushan. This suggests that the studied woodland biomass has a large potential for growth. The difference in biomass
distribution due to terrain undulation was given by the biomass model obtained from remote sensing and the biomass-terrain
correction model. The biomass of different vegetation types increased with terrain correction. The broad-leaved forest
biomass increased by 7.74% which was the highest rate of change. Biomass of coniferous forest increased by 4.76% , that
of grassland by 3. 34% , that of shrubland by 2. 50% , and that of orchard by 1. 58% . Total vegetation biomass of
Guangzhou increased by 5. 82% . We conclude that the impact of terrain cannot be ignored because it was an important
factor affecting the precision of biomass conversions. Compared with other models of surface area calculation, the pixel
surface area model could be used with high accuracy to correct for the terrain impact of plant biomass estimation with remote

sensing.

Key Words: terrain correction; plant biomass; surface area; remote sensing; Guangzhou City
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Table 1 Statistic value of three kinds of forest stepwise regression model
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e - 2 W s R
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Vegetation types Models ) 5
of determination R
[{# 4K Broad-leaved forest (4) 0.867 0. 860 <0.001
£FHAK Coniferous forest (5) 0.831 0.822 <0.001
[l Garden plot (6) 0. 805 0.774 <0.001
HEAAM Shrubbery (7) 0.819 0.770 <0.001
HiHb Grassland (8) 0.774 0.736 <0.001
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Table 2 The statistics of vegetation biomass and the areas with different groups after terrain correction

i H Ttems T W53 2H Group of vegetation biomass
M) S A ] Range of biomass rank/ (t/hm? ) B<50 50<B<100 100 <B<150 150<B
Bt i T FVE 43 L Avea fraction/ % 42.87 43.04 10.38 3.71
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Table 3 Statistical values of broadleaf forest biomass before and after topographic correction

Al v R/ ; - ; s
i A o R 1 HA M ek A
Biomass ’ i Garden plot Shrubbery Grassland Total biomass
forest forest
PRI Hq . 7719553 5932871 1737081 259314.3 155960. 4 15804799. 62
Before terrain correction
b IE 55 1F
iLH/%ﬁﬂ:}.E . 8317073 6215133 1764485 265807.5 161320.8 16723855.59
After terrain correction
A AR e
Biomass variety before and 597520 282262. 1 27403. 56 6493.22 5360. 34 919055.97
after terrain correction
EHAvAk T 4
EWRRALEI L% 7.74 4.76 1.58 2.50 3.44 5.82

Percent of biomass variety
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Fig.9 The vegetation biomass change after terrain correction
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Fig. 8 The vegetation biomass map after terrain correction
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