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Bias due to Edge Effect in BrrTeERLICH Method and Its Examples
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" Table 1. Number of trees by diameter class
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Résumé

One of the difficulties on BITTERLICH method is how to treat sampling points which
were selected near a boundary. Several years ago, M. MasuvyaMA discovered ‘‘the con-
dition of unbiasedness”” to this kind of subject and threw light on it theoretically. Under
the theory, the writer mentioned here of the bias which would be arisen when the con-
dition was neglected in a survey using BITTERLICH method and introduced several experi-
mental results on it.

Let the total of basal area be g, and let the total of enlarged circle area having p
times diameter of each d.b.h. be G, when various sizes of tree cross section at breast
height are contained within the area 7". Further, let the size of sampling points selected
at random in 7 be N, and the total number of enlarged circle which contained concern
sampling points be », Then g would be able to estimate by using G divided by p*
because n/N . T is nearly equél to G. In this case, if a partial area of the enlarged

circle swells out of 7', it is necessary to consider an extended area 7”7 which contains
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all of the enlarged circle, This ié the condition of unbisednéss proposed by Masu-
vAMA, and if it is neglected in such a case g would have a bias béciiise /N . T be-
cotnes 6 4n unblased estiniate of GNT™.

Now, let E(n’) be a mathematical expectation of the total counted hutdber »/ 4t
sampling points N selected at tandom in T’ Then
E(ﬂ’)_ G _ P&

7‘/ T/
On the other hand, if # is counted regarding the original area (forest land area) 7

in a case like the above,

Egg GnT p;b

’

where gb-—GﬂT/p‘
As G and Gﬂ'I aré edual to EG#)/N - T’ and E(#)/N - T, respectively, the bias
b is obtained as follows
pirog= B T BGH TR 1
where R=G-GNT.
Namely, the basal ared corresporiding to the difference R betwéen G and GNOT
Lscomes bias and its sign is negative because R has alwdys positive value, The relative

error ¢ is obtained as follows :

_b__ R P A
e___g_ ;é G —.,(_; e (2)

In case of using a basal area factor, what bias would be expected ? In practice of

a forestry, 7 is more appropriate than 7 as forest land area corresponds to the basal

area surveyed. Accordingly, if a converted value per ha gy is given as not gy= . 10000

T/
10%00 , gy would be shown as

_ 10000 W EGw) 17 _ 1" (E()
T N T T ( N BAF> .
Since a basal area g is shown as E(n)/N - T/p* when the condition of unbiasedness

but gp=g"

is neglected, a converted value gvp in this case would be shown as
_ 10000 = ECn) | _E@ .
T N p‘ N~ BAF.
Then the bias per ha by is obtained as follows :

byp=gop—En= (—__Ig._) . 10009

P T
Moreover, the relative error per ha ey is obtained as
br R
eg=———m= """
gH G >

and it is just accorded with the preceding formula (2).

According to the formulas above mentioned, the writer actually estimated the bias
by a desk experiment,

Fig. 2 shows the relationship between |100 ¢| and 7 under the preconditions of 1)

stand structure is homogeneous, 2) figure of a forest land is square,

#) G T shows a partial area of G contained within 7',
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Fig. 3 shows the relationship between 100 e¢| and p* under the same preconditions
as the above mentioned,

Fig. 4 shows the relationship between |100.¢| and a length of girth I wunder the
preconditions of 1) and p%=2500.

Fig. 5 shows the relationship between |6r| and T under the same preconditions as
in the case of Fig, 2.

Since e is shown as the function of R and G, its value would be varied due to a
structure of the stand to be surveyed, size and figure of a forest land, a value of p, and
so on, Therefore, many experiments on various types of forest would be necessary in
order to make clear this bias quantitatively applicable to the general case. However,
the following explanation would be plausible due to the experimental results figured out
in this paper. Namely, if a structure of the stand is homogeneous and excessive value
of p is not used, the bias would be negligibly small as far as a forest land is sufficiently
large and its figure is not so specitic as slender or complicate.

The experiments mentioned here were done by using a stand map, and the stand
was artificially reproduced even-aged one composed of Sugi (Cryptomeria japonica) and
31 years old, with a mean diameter of about 15cm and a mean height of about 13 m.
The land area was 0.2049 ha and 584 trees were contained in it.
by diameter class is shown as Table 1.

The number of trees



