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Abstract: The growing stocks of young forests that are less than10 years of age have been excluded from the Korean
forest resource statistics, despite the existence of standing trees; however, sustainable forest management and carbon
removals in the forestry section require complete information regarding forest resources. This study developed a
method to estimate the growing stocks for young forests from National Forest Inventory (NFI) data. After reviewing
previous research on growth characteristics for young forests, we conducted stem analysis of major species, and
examined stand characteristics by site index, based on real yield tables. Our statistical analysis results showed that
there were few standing trees with diameters at breast height (DBH) above 6 cm in young stands, and that it would
have taken 12 years, on average, to reach 6 cm DBH. This suggests that mean tree height by diameter should be
assessed at the root, in order to assess growing stocks for young stands through the NFI. Moreover, the database
system should be improved to differentiate tree species, since diverse shrubs, including trees, have been surveyed.
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Figure 1. Structure of a permanent sample plot in Korea NFI system(National Institute of Forest Science, 2011).
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Table 1. Early growth characteristics by tree species.

A109¢8 A3ZE (2020)

Tree Species Age(yr) Height(m) RCD(cm) DBH(cm) Reference
Pinus densiflora 13 5 8.3 5.1 Kim et al.(2013)
Yeongju® 2.38 3.13 -
Larix kaempferi Gimcheon” 3.27 5.33 - v ¢ al(2018)
arix kaempferi . ang et al.
P Inje 2.67 4.21 - &
Chuncheon’ 3.81 5.5 -
Gapyung” 19 6.9 - 10.7
Pinus koraiensis . Chon et al.(1999a)
Youngdong 19 4.9 - 6.4
Gapyung' 15 4.8 - 6.7
Pinus koraiensis Gwangju’ 15 43 - 6.3 Chon et al.(1999b)
Youngdong” 15 2.7 - 3.6
Quercus dentata 15 <4 - <4
Quercus variabilis 15 <8 - <6
Park et al.(1996)
Quercus mongolica 15 <6 - <6
Quercus acutissima 15 <8 - <8
1 8 4 - 4
Pinus densiflora -
2 12 7 - 6
1 8 4 - 4
Pinus thunbergii -
2 12 7 - 6
Larix kaempferi 1™ 8 8 - 8
- KFS(2004)
1 10 3.5 - 4
Pinus koraiensis "
2 15 6 - 8
Chamaecyparis obtusa 1™ 10 - 6
Cryptomeria japonica 2" 15 7.5 - 8
Quercus spp. 1 10 5 - 6
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Figure 3. Diagram of stem analysis(example Quercus variabilis).

Table 2. DBH by species and age(except bark).

(unit: cm)
. Age ()
Species
5 10 15 20
Quercus variabilis 2.7£0.9 (23) 4.0£2.1 (41) 6.7£2.6 (43) 9.3+3.3 (43)
Quercus mongolica 2.9+0.9 (17) 3.842.5 (38) 6.5£3.2 (41) 8.9+4.0 (41)
Pinus koraiensis 2.8+0.9 (16) 4.7£2.0 (48) 8.6+4.0 (50) 12.9£3.2 (48)
Larix kaempferi 1.3£1.1 (103) 5.6£3.3 (140) 9.743.0 (138) 13.0+4.0 (127)
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3) QEpEEe] TAT YY-FFFIHA APE 52 AYBAFOR ALHYS o AR,
AR QA £5 W AP BAS 9dste] AUY  ddE AT 092 S dehgom, ulx
YEATHE 9 MAY YESSHE ARo] AT Y- 4T A9 0989 APEES MYk o)k Yt
Bt FLAE FHAS ZEsidlen, 5 al M 2ol ot FHAE o] &3t difolunz ASAE
27 6 em ool £REE 717HE BAS 4 olgd Aur HYwst B et Ao Bt
Y- FFFRAA FHNY AAASE S Table ok FaaAe] Aehgro] 6 om o4k H QL B3
38 o] Wi HaAsol B Autolth.  Aaks Table 49} 2k,
Table 3. Result of the model estimation by species based on the real yield table.
) ' Estimates of the regression coefficients
Species Site Index n bo b1 b2 FI
8 11 33.5358 0.0269 1.6827 0.99
_ _ . 10 11 38.0663 0.0270 1.6951 0.99
lé’:ggw‘f)?sgfgsf’né: 12 11 43.2466 0.0259 1.6473 0.99
14 11 47.2150 0.0267 1.6805 0.99
Overall 44 40.5118 0.0266 1.6755 0.98
8 12 27.0459 0.0350 1.8346 0.99
10 12 30.6903 0.0349 1.8247 0.99
Pinus densiflora in 12 12 34.5066 0.0347 1.8154 0.99
central Korea
14 12 38.1060 0.0348 1.8238 0.99
Overall 48 32.5869 0.0348 1.8240 0.98
12 11 56.5083 0.0252 1.6519 0.99
Pinus horaiensis 14 11 58.7411 0.0249 1.6353 0.99
16 11 60.2762 0.0254 1.6558 0.99
Overall 33 58.5072 0.0252 1.6477 0.99
16 11 442734 0.0276 1.4983 0.99
18 11 46.5824 0.0278 1.5044 0.99
Larix kaempferi 20 11 49.2596 0.0276 1.4969 0.99
22 11 51.5680 0.0278 1.5024 0.99
Overall 44 47.9205 0.0277 1.5005 0.99
14 11 29.7265 0.0479 1.9668 0.99
16 11 30.6584 0.0480 1.9685 0.99
Quercus acutissima 18 11 31.5931 0.0479 1.9670 0.99
20 11 32.5191 0.0480 1.9683 0.99
Overall 44 31.1267 0.0479 1.9676 0.99
10 11 68.7197 0.0045 0.8640 0.99
12 11 83.5915 0.0041 0.8569 0.99
m%z;:fl’l‘csa 14 11 90.4116 0.0044 0.8606 0.99
16 11 100.6000 0.0045 0.8651 0.99
Overall 44 85.7853 0.0044 0.8618 0.98
10 14 27.3488 0.0289 1.4972 0.99
12 14 30.7188 0.0289 1.4973 0.99
Quercus variabilis 14 14 34.0731 0.0289 1.4941 0.99
16 14 37.2788 0.0294 1.5193 0.99
Overall 56 32.3541 0.0291 1.5028 0.98
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Table 4. Period needed for ingrowth by species based on the real yield table.

Age

Site Index

Species

Age
17
16
14
13
15
17
15
14
13
15
12

11

Site Index

Species

13
12
12
12
12
14
12
10

14
16
18
20
Overall

10

12

14
Overall

Quercus

Pinus densiflora in

acutissima

Gangwon Province

10
12
14
16
Overall

10

12

14
Overall

Quercus

Pinus densiflora in

mongolica

central Korea

11

16
15
13
13
14

10
12
14
16
Overall

16
18
20
22
Overall

Quercus

Larix
kaempferi

variabilis

10

11

12
12
12
12

12
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Overall

Pinus
koraiensis
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Table 5. Result of the model estimation by species based on the normal yield table.

M LR @ E 41098 A33 (2020)

Estimates of the regression coefficients

Species Site Index n bo bl b2 FI
12 15 51.5351 0.0154 1.2136 0.99
‘ . ) 14 15 56.6997 0.0154 1.2139 0.99
g’::gsw‘ff:sl’)ffgsfn;g 16 15 61.9129 0.0154 12137 0.99
18 15 67.4354 0.0152 1.2078 0.99
Overall 60 59.3950 0.0154 1.2121 0.99
10 13 33.4650 0.0278 1.4874 0.99
12 13 37.0572 0.0271 1.4548 0.99
Pinus densiflora in 14 13 402621 0.0273 1.4632 0.99
central Korea
16 13 43.5439 0.0273 1.4629 0.99
Overall 52 38.5810 0.0274 1.4663 0.99
12 15 36.0040 0.0394 1.6928 0.99
Pinus 14 15 38.8793 0.0393 1.6878 0.99
koraiensis 16 15 41.7086 0.0392 1.6832 0.99
Overall 45 38.8639 0.0393 1.6877 0.99
16 15 30.6087 0.0532 2.0911 0.99
18 15 33.1643 0.0531 2.0867 0.99
Larix 20 15 35.7154 0.0530 2.0785 0.99
kaempferi 22 15 38.2328 0.0532 2.0904 0.99
24 15 40.7558 0.0535 2.1040 0.99
Overall 75 35.6954 0.0532 2.0906 0.98
12 15 53.9465 0.0140 1.2464 0.99
Quercus 14 15 56.4947 0.0141 1.2511 0.99
mongolica 16 15 59.6541 0.0140 1.2482 0.99
Overall 45 56.6979 0.0141 1.2486 0.99
Table 6. Period needed for ingrowth by species based on the normal yield table.
Species Site Index Age Species Site Index Age
12 13 10 14
14 12 12 13
Pinus densiflora in Pinus densiflora in
Gangwon Province 16 1 central Korea 14 12
18 10 16 11
Overall 11 Overall 12
12 11 12 14
Pinus koraiensis 14 H Quercz{s 14 1
16 10 mongolica 16 13
Overall 11 Overall 13
16 12
18 11
. . 20 11
Larix kaempferi ”» 10
24 10
Overall 11
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Table 7. Temporary ingrowth age by species.

Species Site Index Age Species Site Index Age
12 13 14 13
) ) ) 14 12 16 12
e AT I Do s 2
18 10 20 12
Overall 11 Overall 12
10 14 10 16
12 13 12 15
Pinus densiflora in 14 12 Qufzrcy.? 14 13
central Korea variabilis
16 11 16 13
Overall 12 Overall 14
12 12 12 14
Pinus 14 12 Quercus 14 13
koraiensis 16 12 mongolica 16 13
Overall 12 Overall 13
16 12
) 18 11
kaircrlz};j’ceri 20 1
22 10
Overall 11
(2011~2015) Ap=ofl ATl = A9 1 F+ 2 em H|RP O] WMo £5h= A o® UElyth o]Fgh
of siFste A&EY dEFFAS AT = Qe Weks Ap2At A7E B85to] dES2S AEst7] 919
WS AL SFIEE A6} NFI 24 Aif e 2] 9] M oFd S04 ARE E8sto] filE F45H
% 2,8037) EEH SOl T Fa9 TS 26702 AR BAN S 25T F FAAEY FHS Aol HE
Epton, o] FoA 23709 FEAHS A, FRUT AR ()T T2 o] dAAS AR 4= Qlrk E
59 A= UEbHth @A NFIoA AlYA = A LAl ot FarA el A A 29 o, o]
oA A 59 Fet o] Rl AFUE-S 7F5kL e o gz g HEA e Eeke 2 emo|th
W, AYE=ES EQlst7] ofe& 35 aid A Z[AHA|
2HE A= B AGARRES Elsto] 7S5k E DBH=aD! 2)
A 2AL AR L] ko] ofg 7]dstar Qlk. o] B9 =
AHe] FA] ko] it Agetdol whel eaprt s o 71 A, AR (D,)& AdellA 02mel H ol
= 7] Wizl FE sdzke) 2EAA gl A =W A ST Ade YEdY, dutrler AIARGS
2 & Aol et AAIeE ARV =HE dart 9l ol EA A A=Y FuAFe 4 7HssttHKorea
th E35|, 1 9dF HEHO 24 Ay} 72 2o 9%t Forest Service and National Institute of Forest Science,
784 A19Ql Aoz yepdge] whep 2ol iRk 2H A 2018). A 1O AHE AbEdh=t] o] &E= o
= g 2Y5F Y e AR AEY 5] = 2 A 33 Zo] FR RS A5 A=
7] ARe ofshedl ol Aow wehHEr MAES] L9E T Havp M2 S E ook FHtk(Pinto
NFIofA ApAbs £ 755 e R A4F 20 et al., 2011).

cm oo A FUHE S48 2 em w|9h 2~4 cm, 4
cm ooz Este] 7| EkaL Qlrk e 299

% 5y TRCD?h
R _ o Viem?) = ———— 3)
9 NZRR, SUE, oAU So Ao} A 6
ZIUE, &g, 3, gXodw 59 IE 9 R ga where, V(em?): stem volume,

271 theFalA RAIEQ O E 1445 Fof|A] 118E.0] RCD: root collar diameter, and h : tree height
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