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Abstract: This study estimated planned felling volumes to set targets for management planning of nationwide
country-owned forests. Estimates were made using timber harvest prediction methods that use probability density
functions, including area weighting (AW), area ratio weighting (ARW), and sample area change ratio weighting
(SCRW). Country-owned forest areas in 2010 and 2015 were used to estimate planned felling volumes, as shown in
basic forest statistics, and calculations were made assuming that the felling areas were the changes in the forest area
over the 5-year period. For the age classes of V-VI, the average felling ages for AW, ARW, and SCRW were 5.41,
5.56, and 5.37, respectively, and the felling areas were 594,462, 586,704, and 580,852 ha, respectively, with ARW
reaching closest to the actual changes. The actual changes in the areas and chi-squared test results were most stable
with the SCRW method. This study showed that SCRW was more adequate than AW and ARW as a method to
predict timber harvests for forest management planning.
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Forest area by ageclass Forest area by ageclass
(2010 year) (2015 year)

\ \
v

Calculating means and variances of felling age
- Area Weighting(AW) - Area Ratio Weighting(ARW) - Sample area Change Ratio Weighting (SCRW)

l

Estimation of probability density function curve

l

Calculation and verification of forest change area using
estimated forest change ratio

l

Prediction and Comparison of felling volume

Figure. 1. Schematic to timber yield regulation
method using forest change ratio.
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Table 1. Calculation of felling area, felling area rate and retention rate using statistical information.

2010 year 2015 year . . .
Age class Forest arca(ha) Forest arca(ha) Felling area(ha) Felling area rate Retention rate
J 4; b; ¢ =a;= by p;=c/a r=ria(l=p )
I 20,682 23914 - 0.00 1.00
I 79,969 24,155 - 0.00 1.00
il 241,603 236,633 - 0.00 1.00
v 461,980 640,176 61,665 0.13 1.00
Vv 430,052 400,315 181,271 0.42 0.87
VI 275,389 248,781 275,389 1.00 0.50
Table 2. The means and variances of felling age class using 06
the three methods. AW method
os (/N ARW method
AW ARW SCRW --= SCRW method
method method method 204
Means (m) 541 5.56 5.37 % o3
Variances (v) 0.48 0.42 0.55 ?2;02
=itk Choi(1998)0] ©jstd, Wr|g o] Piat ik 5
sko] AR S B 4= qlew, W] 3
0 2 4 6 8 10 12
;‘110] —E-ﬁ_‘—_—]l _“f_'_/‘kl-o] 17/(]'—%—_"5.%. %ZH}%J L]_—/%] O] ?_78]2;!0]&_’]1 Felling age(1 Ageclass = 10 Year)
gHrletoct & AtolA F8H Al 7HA] 7RIS o8 Figure. 2. Distribution of forest change ratio by means and
Slo] Al&E HFy BARS mT= Vol ojAke] vlwA variances of felling age class in the three methods.
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© 2 A4, Blandon(1991)0] &J8HH @l¥o] 4
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Bustoieh £ dAolAe FELETE AL
FZ 7|Hto R AMEElglon, RS Bato] T Ak
HAMSER ARSItk AbEE A uHAEsE S 5
sko] 201013~20153 9] b2 Holere ST 23,

712 5A19] At A RS 3} Hlal
Sy W AR E e, dAe2

SCRWHHo] AFg7] 254 wiv] oF L1282 7H =9k

2o )
o
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500,000 -+ -ARW method
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400,000 —=—Observed data
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Felling area(ha)

200,000
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Figure. 3. Distribution of estimated felling area by age class(1
age class = 10 year) in the three methods.

71 2EA thE] oF 1.8~1.5vuf2 Wi = Qlch 3,
Chi-square F5-% &5to] APL=E H7Het 21}, SCRW
o ogt P HAWslFo] AWSF ARWH T} Brof A5}
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Table 3. Estimated felling area of 1 period(1999-2008) by gentan probability.

(Unit

509

. ha)

Age class AW method ARW method SCRW method Observed data (c;)
il 0 0 0 -
I 1 0 6 -
v 3,315 1,006 5,701 61,665
\% 144,659 102,724 159,141 181,271
VI 446,487 482,974 416,005 275,389
10year felling area 594,462 586,704 580,852
Annual felling area 59,446 58,670 58,085
Chi-square value 1,101,766 3,807,158 600,012
Table 4. Comparison of estimating felling area and volume.
AW method ARW method SCRW method
Area Volume Area Volume Area Volume
(ha/year) (m*/year) (ha/year) (m*/year) (ha/year) (m*/year)
7/2010 9015 59,446 16,024,491 58,670 15,947,984 58,085 15,589,092
T/Qms ~ 2020 61,932 16,549,611 59,291 16,003,582 61,335 16,309,877
szozo ~ 2095 59,145 16,551,422 63,917 18,017,145 56,766 15,861,044
3. SIS0 oot =M =3 a4 =2
Aol A= AWSE ARW, SCRWE A 714 712
of W& FEdrdrs FAsH FHE S 2 A FEUEYTE o8 4B Y A=
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