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-On the Application of the Angle Method
Masahisa NISHIZAWA

Since Winkelzihlpobe (W.Z.P., angle count method) was proposed by
Dr. W. Bitterlich in 1948, many articles have been reported about this.
method. In 1959, K.F. Stshr proposed that the heterogeneous error in
WZP pointed out by Dr. M. Prodan would be eliminated by determining
each angle of trees from a sampling point instead of using a constant angle.
In 1962, Dr. S. H. Spurr published ‘“A measure of point density’’ and used
this angle summation method in silvicultural and ecological research.

These methods may be classified as follows:

{1. angle count method (constant angle method)

angle method ] L.

2. angle summation method (limited angle method)

Theoretically, the angle count method is to estimate the mean overlap-
ping number of the enlarged circles with the diameter pd; (d; is the diameter
of the i-th tree, p is a constant and the center of a circle is a tree center)..
On the other hand, the angle summation method is to estimate the point.
density from a sampling point. Thus the former is used for the research
of sampling of stand composition factors and the latter is used for the research.
of their distribution around a sampling point.

‘We usually use the relascope (an instrument) in the angle method.
In the angle count method the constant angle (constant relascope unit) is
used, on the other hand in the angle summation method the limited angle
(variable relascope unit) is used.

The formulae of the estimation methods of the stand composition factors.
(mean d. b. h., mean height, basal area per hectare, volume per hectare etc.)
and the application on the actual stand by the angle method together with
the angle count method and the angle summation method are described in
this paper. As the constant angle is used, the angle count method is much
simpler than the angle summation method which uses the limited angle.
But the angle summation method includes the angle count method and the
circular plot method, because it needs the limited angle of each tree or the
measurement of both the distance and the diameter. Forthermore, the
angle summation method has an advantage in a point that the distribution
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of the stand composition factors are obtained continuously. It is expected
that this method is useful for the silvicultural and ecological research in
future. It is added that we have a program of the angle summation method
for the electronic computer NEAC 1210.

Government Forest Experiment Station
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ZOLSBBATFIALTHEYTHAS 5.
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1R HNIBEHE

e L I U S R BN

2548 17.9~20.1 15.6~17.8 13.3~15.5 11.0~13.2 8.9~10.9
30 20.2~22.8 17.7~20.1 15.0~17.6 12.4~14.9 9.9~12.3
35 22.2~25.0 19.3~22.1 16.5~19.2 13.6~16.4 10.9~13.5
40 23.9~26.9 20.9~23.8 17.8~20.8 14.7~17.6 11.8~14.6
45 25.5~28.7 22.2~25.4 19.1~22.1 15.8~19.0 12.5~15.7
50 26.5~29.9 23.2~26.4 19.9~23.1 16.5~19.8 13.2~16.4
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254 637 ~955 746~1,120 | 889~1,333 |1,058~1,588 |[1,225~1,837
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30 506~758 602~ 902 722~1,084 i 867~1,301 [1,045~1,567
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BLOHBERDHERMR IO TH D0, STt L EEBMNEEN L, BRENZABIZL
1o THEENRDD S BHERAE IR I ENTE S.
ZOGEINTVREFAENDI LT, TORENTONHE TOEKFFADOREE 7 v o
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e ! |
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|mER | & %] ha H0AK
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2 18 14 E 16 2z | (199 398 | 6.9
3 20 17 E 18 2 @a57) 314 | 8.53
4 20 16 E 20 4 | (121) 508 | 8.06
5 20 15 E ‘ 7.51
6 16 16 * 8.08
7 20 15 E 9.46
8 16 15 * 7.51
9 18 16 = 8.06
1y 2> £ | | 1,574 | 68.18
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WLEAL4 YT 0.023ha 7oy b (364) LEMHEMNE VFAEL DT, LOAKER
HZ X DMFGEFOREL KT HLRDE S Th - 1.

BEEBEHC L D EE 0.023 ba (36%)
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(3) FHER

@ A&y
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6) X&Y V=4x68.18=272.7 m%ha 273.6 m*/ha
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THAREFETS7 0y POERYVEBEDMIZ LIzbIvh & W5 T EAEEIZR . $ED
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BERFOEE~DEERIIKEVARILELIZDH > THEL PEVEKRIBEVTHAI LS
ZENRTFHEND. bbb, AEEEELZHAVALEHRIZEDOL SMANFEEINDZ L
IZ729, 7oy PEDBEDL SITEFTILIZEFDREXLEZ DAHENILC7-OICIEEICHE
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@.D HLkEEELWHEONERERE _
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Lizdio T, EHMO ha Yo MEEOLERT (9 & (16) #HAWT
1 n 1
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(d.2) FRLREBEUHAOWEBEERE
(@.2) #ANT | B
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d.3) FLREEIRVEEOMERRE
ERTHE U MR R AU, dpe ERESDBEOMEE ve 2IRD LN, ha LY

BERE 13) LY ,
Sk [1_21 L } Z‘_,Ilcpt[Z '+&J

Iy, = Ve, = S22 10: 29 1 9pe  20ps (19)
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= LAt (9>
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§3.2 MEAKICLZZHEEEOLR

HHOFHETRKDA By Noy Vo DEMES 0 12& o TEDL S REBERTHERFITY -
THRELE .

ERIEREAE, BRENBEARAOCRAREEH, Z_FILELEW, ELEEAH, BEBELGHK
THEEBEENDOHFEDLDIZEBNIAX, b/ FORSFTLBEHREESL L 40 #4 > b
DA 16 F4 ¥ MTOWTHEMERIZ L 2PELITin 7245 FOFDOL J 20 26 F4E,
45 i, 61 FEEOMFTELNA3 RS Y P &AL LTHVE 3.

HFRA4 VPO, LR, BRERSIUHERER4ATHIY Y P ShiRedd LT LTH
L7 ha XYMEHE (B), A8 V), M (V) QZROEY T - 7=.
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KAV &S Ty | BB OB 0 (m¥/ha) | (#/ha) | (m%/ha)
1116 26 Blp 740 38 1,932 195.8
1120 45 Blp 1,080 36 1,306 184.2
1111 61 Bp 790 46 1,700 271.1

(L,0.01m Bifr), BEE (D,0.2cm BAD, #E (H, 0.1m Bf) 5L OEE#HIC L VHRE
DEREBEE, 5ERE 10 EMOENEZRZHTE L. ARIZZHEZ7 1 FEBEOL 7R3
—~72EX, #HAKD RE Dy 1RE O, 1/4RE 0¥, 1/4RE O\ 5 & 3Zh
FTHAE 572 Zhbofud RE=D/2L ThHhaab, HEELEHREONEL LIZZOHET

E=RE) X - TELIZBANEHERLRDHZ LN TE 5.

(a) ha M yWEKOLD
BEMRIZONT ki=(Di/2L)? ¥HEL, ki DREVHFASLENT, 10) KT B, KD
72 1111 OBIRE 4 ETH 5.

#4XR ha HUBEROHEE (111D

1
KER| i s ki(z+3> % # W| B @ %
1 1 17.4222 26.13 | 26.13 2%.13 | k=4 ® WZP TiZ
10 | 2 16.3054 40.76 66.89 33.45 | B=4x11.5=46
2| 3 14.4856 50.70 117.59 39.20
7 | 4| 11.2158 50.47 168.06 42.02
1 5 9.2903 51.10 219.16 43.83
3] 6 6.7600 43.94 263.10 43.85
12| 7 6.5331 49.00 312.10 44.59
13 | 8 5.8322 49.57 361.67 45.21
6 | 9 4.8400 45.98 407.65 45.29
4] 10 4.3139 45.30 452.95 45.30
5 | 11 4.0000 46.00 498.95 45.36
8 | 12 3.5872 44.84 543.79 45.32
9 | 13 3.1826 42.97 586.76 45.14
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50—
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20 -4 %
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10— —2 g
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| I R I

9! llo 111 112 1|3 1I4 l|5 116 1]7 1’8 1|9
: C Sk A
1K 1965 1960 @ ha LY BiE s L OFEERED Angle Summation Method
X hHEEOLE (1116)
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