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A Development of Stem Analysis Program and

its Comparison with other Method for
Increment Calculation'*
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ABSTRACT

In this study the stem analysis program, which can be operated with persbnal computer was developed
to reduce time and cost of calculation, and to increase accuracy of analysis. The stem analysis method
used in this program was compared with other methods.

The results obtained were as follows: The value, 1/100mm measured from the latest annual ring
measurement machine (JahrringmegSgeraete Johan Type II) was automatically inputed to the computer
and saved into given file name. Turbo Pascal program was written to do this,

The measured data was analyzed by stem analysis calculation program written by Fortran-77. Volume

and height increments were approximated by spline function, and diameter of the stem disk was
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calculated by quadratic mean method. The increment values calculated by the programs were printed

annually and in every five-year, Stem analysis diagram and several increment graphs were also easily

printed.

The result compared between those analysis methods showed that quadratic mean could reduce the error

caused from eccentric pith. When the stem taper curve method, approximated by spline function, was

used in the calculation of tree height and volume, increments would be more exactly calculated.
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Start bit : 1 bit
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Fig. 1, Measure program flow chart
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Fig. 3. Spline function interval approximation
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stem analysis program

SPECIES

ADDRESS (CUT AREA)

CUT DATE

CODE NO. . Lo08
NUMBER OF DISK 10
MAX . NO.OF YEAR-RING 48
TOTAL TREE HEIGHT (M) : 28.63
LATITUDE 1 36.50
ASPECT OF PLOT-AREA 000

- LARIX LEPTOLEPIS (LARCH)
: KYOUNG-BUK BONGHWA-GUN SOCHUN-MYUN
1 1987.12.18 /BUNCHUN-RI 165-7

NO. DISK-HEIGHT YEARRING YEAR REMARK
1 .20 48 1940
2 1.20 46 1942
3 3.20 44 1944
4 7.20 39 1949
5 11.20 35 1953
6 15.20 29 1959
7 19.20 21 1967
8 23.20 14 1974
9 25.20 10 1978

10 27.20 5 1983
11 28.63 0 1987




Table 2. Diameter table by a year and disk-height
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TABLE 2 : DIAMETER BY YEAR

DISK- DIAMETER BY YEAR CM)
HEIGHT
1940 1941 1942 1943 1944 1945 1946 1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 1957
20 58 1.02 1.36 2.40 3.63 4.97 6.62 7.81 8.76 9.94 11.54 12.85 14.27 16.02 17.79 19.52 21.27 22.83
1.20 .00 .00 .32 1.27 2.31 3.46 4.92 6.19 7.24 8.40 9.75 10.85 12.09 13.53 15.08 16.48 17.87 19.13
3.20 .00 .00 .00 .00 .24 .94 2.32 3.78 5.05 6.52 8.02 9.21 10.53 12,10 13.69 15.06 16.45 17.73
7.20 .00 .00 .00 .00 .00 .00 .00 .00 .00 .40 1.57 2.88 4.40 6.09 7.77 9.13 10.58 11.91
11.20 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .19 1.44 3.11 4.78 6.35
15.20 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .60
1920 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
23.20 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
95.20 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .0C
27.20 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
DISK - DIAMETER BY YEAR(CM)
HEIGHT
1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975
.20 23.65 24.44 25.17 25.67 26.24 26.89 27.61 28.44 29.50 30.46 31.23 32.13 32.87 33.57 34.30 34.99 35.62 36.13
1.20 19.78 20.49 21.08 21.50 21.94 22.65 23.23 23.82 24.61 25.39 26.20 27.07 27.84 28.54 29.26 30.01 30.65 31.20
3.20 18.42 19.15 19.78 20.27 20.69 21.40 22.08 22.65 23.41 24.21 24.98 25.78 26.52 27.18 27.85 28.53 29.07 29.61
7.20 12.57 13.36 14.03 14.64 15.12 15.92 16.65 17.32 18.08 18.83 19.63 20.54 21.37 22.01 22.74 23.46 24.15 24.81
11.20 7.20 8.35 9.25 9.95 10.57 11.56 12.36 13.17 13.93 14.72 15.49 16.53 17.47 18.29 19.11 19.95 20.75 21.41
1520 .00 .00 1.24 1.93 25! 3.37 4.34 5.26 6.05 6.92 8.00 9.29 10.53 11.63 12.60 13.55 14.63 15.29
1920 .00 .00 .00 .00 .06 .00 .00 .00 .00 .31 .75 1.50 2.47 3.62 4.57 5.61 6.55 7.43
23.20 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .2t .59
2520 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
2720 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
DISK- DIAMETER BY YEAR(CM)
HEIGHT
1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987
.20 36.79 37.28 37.79 38.29 38.81 39.16 39.55 39.94 40.28 40.59 40.89 41.27 43.34
1.20 31.90 32.44 33.03 33.62 34.26 34.76 35.23 35.70 36.16 36.64 37.05 37.58 39.20
3.20 30.21 30.71 31.28 31.81 32.40 32.79 33.17 33.60 34.06 34.50 34.89 35.27 36.36
7.20 25.39 25.95 26.49 26.98 27.62 28.07 28.45 28.87 29.31 29.74 30.14 30.69 31.48
11.20 22.04 22.59 23.14 23.77 24.50 24.97 25.38 25.84 26.32 26.80 27.27 27.79 29.08
15.20 15.98 16.60 17.24 18.04 18.88 19.37 19.87 20.43 20.94 21.49 21.99 22.52 23.52
19.20 8.38 9.17 9.95 10.93 12.05 12.79 13.52 14.18 14.82 15.41 15.93 16.53 17.38
23.20 1.25 1.96 2.79 3.85 5.03 5.88 6.68 7.39 8.13 8.84 9.62 10.35 11.09
2520 .00 .00 .24 .75 1.45 2.21 2.88 3.61 4.28 4.96 5.69 6.28 6.94
27.20 .00 .00 .00 .00 .00 .00 .00 .42 .79 1.34 2.00 2.60 3.03
3) BIE ARMRE ol =2o] tiulA (basal area) & B4 Higreol HEHT
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Table 4. Increments table by 5 year
TABLE 4 : INCREMENT DATA BY 5 YEAR
D.B.H (cm) HEIGHT (m) VOLUME (cu.m)
AGE GROSS P AI T.M.1 GP(%) GROSS P A1 TMI GP(%) GROSS PAIl TMI GP(%)
5 .32 0641 .0641 .00 1.50 .3006 . 3006 .00 .0001 0000 . 0000 .00
10 6.19 1.1731 .6186 36.06 5.82 8643 5824 23.59 0098 0019 .0010 39.22
15 12.09 1.1816 .8063 12.93 10.38 .9106 .6918 11.24 . 0580 .0096 .0039 28.44
20 19.13 1.4069 .9564 9.01 14.34 7928 L7171 6.41 .1986 .0281 0099 21.91
25 21.94 5628  .8777 2.74 16.97 5263 6789 3.36 .2997 .0202 L0120 8.11
30 25.39 .6891 .8463 2.91 19.41 4865 .6469 2.67 .4546 .0310 .0152 8.21
35 29.26 7741 .8360 2.83 22.21 5614 .6347 2.70 6757 . 0442 .0193 7.83
40 32.44 .6365 8110 2.06 24.91 .5397 .6228 2.29 .9016 0452 .0252 5.73
45 35.23 .5583 7829 1.65 27.12 4421 L6027 1.70 1.1349 0466 .0252 4.58
50 37.58 .4686  .7515 1.29 28.63 .3016 .5726 1.08 1.3628 .0456 .0273 3.65
BARK 39.20 L0000  .7840 .00 28.63 L0000 .5726 .00 1.4713 .0000 .0294 .00
GROSS : Gross increment
P.A.1: Period annual increment
M.A.l: Mean annual increment
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Table 5. Radius value according to angle and mean method
FORM ANGLE R R1 R2 R3 R4 A M2 QM@3 1-2 1-3
circle 22.50 20.00 30.55 8.38 21.24 12.05 18.06 20.00 1.94 .00
45.00 20.00 26.60 9.63 26.60 9.63 18.11 20.00 1.89 .00
67.50 20.00 21.24 12.05 30.55 8.38 18.06 20.00 1.94 .00
90.00 20.00 16.00 16.00- 32.00 8.00 18.00 20.00 2.00 00
ellipse 22.50 14.14 21.25 10.98 10.61 8.89 12.94 13.82 1.21 .32
45.00 14.14 14.07 9.55 14.07 9.55 11.81 12.03 2.33 2.12
67.50 14.14 10.61 8.89 21.25 10.98 12.94 13.82 1.21 .32
90.00 14.14 9.17 9.17 28.00 12.00 14.58 16.55 -.44 -2.41
oval 22.50 12.25 17.93 8.12 10.76 9.06 11.47 12.09 .78 .15
45.00 12.25 13.16 8.49 13.16 8.49 10.82 11.07 .42 1.17
67.50 12.25 10.76 9.06 17.92 8.12 11.47 12.09 .78 .15
90.00 12.25 9.95 9.80 22.00 8.00 12.44 13.63 -.19 -1.38
A M : Arithmetic mean
Q.M : Quadratic mean
& glAllet, Zol7] #sl BTy ik (quadratic mean) & B
(2) £EFHHH: o] A&t 9irt}.
vwlakl. wHFsl "l o 2 = 5 2
b e B RE a7 25 A8 Ae gy - Am=—tlefltr
£ EMFE (arithmetic mean)o] 9lid ol TERLSH . AM= 1
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Table 6. Radius value according to pith

DISK-FORM P1 P2 P3 P4 P5 P6
R(1) 20.00 20.00 20.00 20.00 20.00 20.00
A M(2) 13.07 16.26 18.06 19.17 19.80 20.00
circle Q.M(3) 20.00 20.00 20.00 20.00 20.00 20.00
1-2 6.93 3.74 1.94 .83 .20 .00
1-3 .00 .00 .00 .00 .00 .00
R 14.14 14.14 14.14 14.14 14.14 14.14
A M(2) 7.49 10.46 11.99 12.94 13.46 13.63
ellipse Q.M(@3) 13.02 13.37 13.63 13.82 13.93 13.97
1-2 6.65 3.68 2.15 1.21 .68 .51
1-3 1.13 .78 .51 .32 .21 17
R(1) 12.25 12.25 12.25 12.25 12.25 12.25
A M(2) 8.13 9.42 10.30 10.97 11.47 11.82
oval Q. M(3} 12.25 12.07 12.03 12.05 12.09 12.15
1-2 4.11 2.83 1.95 1.28 .78 .43
1-3 .00 .18 .22 .20 .15 .10
A .M : Arithmetic mean
Q.M : Quadratic mean
P1~P¢ : Pith
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