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Standard format for woody biomass equation

where y 1s biomass and x 1s the tree parameter
(e.g. stem diameter)

In(y) =In(a) + bln(x) + €*
where € *is the error in the estimation of In(y)

~ simple linear regression
theory can be used




The variance of a predicted value obtained
from a new x value

A\

E(ln/(\yi)) — ﬁj — ﬁz +B>1k In(x;, )

Var(In(y,)) =62 = MSE( + In(x. )(X X) ™" In(x,))




Additional regression parameters required
for confidence interval calculation

The MSE from the original regression 1s
required and

X X can be simplified to




Converting the logged biomass estimates into

biomass
y;, ~ Log Normal

l[l;k — ln/(\yl)
V, =exp(&, +6" /2)

6° =exp(2i; +26. ) —exp(2fi; +6;

l

The biomass 1s LOG
NORMALLY distributed...

The logged biomass is
NORMALLY distributed



Asymmetrical confidence intervals for a Log
Normal variable

Lower Limit =y, exp[—(zf_yfs.2 +{Gi } )%]
2

l

.8 Iy =1.96
for the 95% confidence

interval

Limpert et al., 2001



Examples of woody biomass equations

obtain from two different data sources

Woody Biomass: hlﬁym) = B;,G + /5’;,1 In(x,)

Source = Scholes 1988

S .
Species ﬂm
Colophospermum — -2.77
mopane

Combretum -3.27
apiculatum

Selerocarya -3.35
birrea

Source = Goodman 1990

Species BE_
wo

Acacia -3.31

grandicornuta

Acacia -3.57

[uederitzii

Acacia -3.55

nigrescens

Acaica -3.78

nilotica

P
2.49
2.80

2.62

MSE

6.9
<1072
4.24
<107
3.67

x1072

MSE

1.19
<107
1.38
<107
5.92
%107
5.15
%107

N

30

30

30

38

36

31

38

> (nx;) Y(nx,) R®

56.18

61.37

64.50

Z (Inx;) z (Inx; )2

24 28

27.23

19.87

27.17

112.56

148 85

27.65

30.96

27.97

32.16

0.96

0.98

0.99

0.96

0.96

0.99

0.99

Range of
DBH
(cm)
1.8 —
23.0
2.1-
18.2
3.6-

33.0

Range of
DBH
(cm)
0.6-8.1
0.7-8.3
0.5-9.7

0.8-8.3



Results from application to data from Skukuza
flux tower
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Fig. 1 Plot of total woody biomass per species (a) and for the
entire 200 m by 200 m site (b) at the Skukuza flux site. In
plot (a) bars on the left were obtained from a census of stem 0
diameters taken at the site, and those on the right were S“esgf;g‘;eagebfng site estimate
obtained from a sample of stems.




Allometric relationships are required for calibration
and validation
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