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Comparison of Biomass by Forest Fire Type and Recovery at Samcheuk-si, Gangwon-do, Korea"
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ABSTRACT

This study has compared the different types of forest fires(unburned, crown fire, ground fire) and the degree
of vegetation recovery at Samcheuk-si, Gangwon-do by assessing the biomass and net primary production from
July 2007 through July 2010. The research showed that the average biomass of unburned site(Un), crown fire
site(C-1), crown fire site(C-3), ground fire site(G-2) were 181.20 + 5.39, 62.04 +£4.38, 131.09 £+ 14.38, 63.39
+2.72 ton-ha’’, respectively. And the research showed that the average net primary production of unburned
site(Un), crown fire site(C-1), crown fire site(C-3), ground fire site(G-2) were 4.17 + 0.56, 3.27 + 1.56, 11.51
+0.53, 2.10 £ 0.31 ton-ha'1~yr'1, respectively. Quercus mongolica DH,o(Diameter at the 10cm tree height)
growth rate at each plot was compared to the crown fire site(C-1) in the annual average 1.21 +0.55 rnm-yr'1 at
the speed of the fastest growth follows; showed crown fire site(C-3), ground fire site(G-2), unburned site(Un)
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appeared in the order. And that showed the growth rate of height was highest in the 15.43 +4.57 cm-yr’' at crown

fire site(C-3), then the crown fire site(C-1), and ground fire site(G-2), and lowest in the unburned site(Un).
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Table 1. Soil characteristics of the study area
Plot pH l\zrt“f:r‘z};)) T-N (%) TP (mg/g) K (mg/g) Ca(mglg) Mg (mg/g)
Unburned™ 474+£0.44  7.85£0.78  0.05+£0.02  0.43+0.07  7.08+2.46  2.78+2.97  7.75x1.86
Crown fire - 1 4.74+0.42  6.13£0.94  0.03£0.01  0.11+0.06  2.60+1.87  1.88£1.97  1.46+1.18
Crown fire - 3 4.74+033  6.69+1.42  0.04£0.02  0.09+0.04  2.38+0.98  1.47+1.17  1.40+0.63
Ground fire - 2 4.65£0.50  6.73:1.25  0.04£0.01  0.13£0.07  2.99+1.38  1.34+£1.03  2.04+1.55

#: p < 0.05

Table 2. Allometric equations of red pine tree(Pinus densiflora)

Classification Allometric equation*®
Stems log Ws = 0.657 x logD’H - 0.654
Branches log Wb = 0.621 x logD’H - 1.204
Leaves log W1 = 0.530 x logD’H - 1.114

*Ws: Weight of stems(kg), Wb: Weight of branches(kg), W1: Weight of leaves(kg), D: Diameter at breast height(cm), H:

Height(m)
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7t ZAEO A =5 DHo( A4 2 2 5E 10cm 0]
Aol A7, mm) X HEIL, cm)] A= YAE =4 43t
£ Table 30| Vebfglet. ZF ZAMEo|A] DHi O 2 H] s}
Ae o P wmE S B 5 A U RAH
(C-DOJA Z2FYE(1.24 + 026 mmeyr'), AZE(1.21
+0.55 mmyr )2 ZAFEQlon] s} WA 2AH(C-3)
L ALUE1.23 £ 0.37 mmyr'), 2FUE(1.19 £ 0.68
mmyr'), A E3 WA ZAFL(G-2)= AE](1.09 + 0.33 m
myr'), BAEE(1.07 + 0.13 mmeyr"), H]AHEZAE(Un)
L g Ade(1.18 £ 022 mmyr'), ZF1}5(0.96 + 0.88

Table 3. Average diameter and height of shrub species

mmyr )2 ZAE QT Hi 533} WA 2ARL(C-D)IA
AZFGE(14.30 + 9.01 emeyr"), S8} B ZAFL(C-3)
B A EFY (1833 £ 7.64 cmyr'), A &3} A 2ALF
(G-2)% A BFH U561 + 2.36 emyr), A2 AL
(Un):= 8933 + 6.251 cmyr )& ZAHE QI

7F ZAREY 35 %0l A2 DHy ¥ HO A%
E< Figure 19] e 9t DH & 433 WA 2AL
(C-Dof|A] A" 121 + 0.55 mmyr' Q] £E& 714 w2
AE BYon, £33t A 2AHC-3), Ax3 T
ZAHG-2), BlAHERARH(Un) Y o2 2AE St He
238} WA RAFH(C3)| A 1543 + 4.57 emeyr ' & 71
w2 AAES Bou fash WA ZARL(C-), A E3}
A ZAHG-2), HIAHE R AFH(Un) =02 ey 7}
ZAEA A 5E AAE g A=Y W3S ANOVA
B4 An fojat Aol g ol ekoktt d7|7Hsete
& £ AU AFEL st dAY 2AH(C-D)
oNA 1% 9] =zollA] 23t 2to] & AT 33} 2HAY
ZAH(C-3), A3 WA ZAL(G-2), H]AHE 2 AR (Un)
ANM& Fodt 2ol S Ho|A| okt

Unburned site Quercus dentata Castanea Querczfs Quercus serrata Rhododendron
crenata mongolica mucronulatum
2008 0.62 0.72 0.66 0.74 1.04
DH 2009 0.25 0.12 0.35 0.20 1.08
10 2010 0.50 0.47 0.93 1.93 1.44
(mm)* G n
rowth | 0.46 £ 0.19 044 + 030 0.65 + 0.29 0.96 + 0.88 118 + 0.22
rate(mm-yr )
2008 2.00 2.00 17.56 13.59 15.50
2009 242 2.00 2.78 6.18 3.00
H(cm)* 2010 3.40 1.50 4.56 4.53 9.50
Growth 2,61 + 0.72 1.83 + 0.29 830 = 8.07 8.10 + 4.83 933 £ 625

rate(cm'yr'l)

*DHjo: Diameter on the 10cm tree height, H: Height of tree

(Table 3. Continued)

Crown fire site - 1 Quercus mongolica

Lespedeza bicolor Quercus serrata

2008 0.59 031 1.00

2009 137 0.60 121

DHio 2010 1.67 0.91 1.52

(mm)*

G(r;ﬁgr?{‘;te 121 + 0.55 0.60 + 0.30 124 + 026

2008 9.20 133 5.00

2009 9.00 5.00 5.00

H(cm)* 2010 24.70 333 4.00
Growth rate 1430 + 9.01 322 + 1.84 467 + 0.58

(cmyr)

*DHjo: Diameter on the 10cm tree height, H: Height of tree
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(Table 3. Continued)
. Rhus Quercus Fraxinus Quercus Lespedeza Styrax Lespedeza Quercus
Crown fire site - 3 trichocarpa  variabilis  sieboldiana mongolica bicolor obassia crtobotrya serrata
2008 1.66 0.45 0.75 1.12 0.85 1.40 0.99 3.35
DH 2009 0.99 1.36 0.22 0.92 1.32 1.50 1.12 1.94
(mml)o* 2010 1.04 1.77 0.19 1.13 1.09 0.27 0.76 3.75
Growth 1.23 + 1.19 = 0.39 + 1.06 + 1.09 + 1.06 = 0.95 + 3.01 =
rate(mm~yr"l) 0.37 0.68 0.32 0.12 0.24 0.68 0.18 0.95
2008 2.00 9.00 25.00 19.87 10.50 15.00 11.40 9.00
2009 3.00 26.00 10.00 15.70 9.33 4.50 23.20 33.00
H(cm)* 2010 8.00 10.00 20.00 10.74 10.00 4.50 12.40 4.00
Growth 433 + 15.00 = 18.33 + 1543 + 9.94 + 8.00 + 15.67 = 1533 +
rate(cm'yr’l) 3.21 9.54 7.64 4.57 0.59 6.06 6.54 15.50
*DHio: Diameter on the 10cm tree height, H: Height of tree
(Table 3. Continued)
. Fraxinus Quercus Lespedeza Lespedeza Rhododendron  Rhododendron
Ground fire site - 2 . . . ; . .
sieboldiana mongolica bicolor crtobotrya schlippenbachii  mucronulatum
2008 0.71 0.86 0.99 0.60 0.41 1.10
DH 2009 0.53 0.74 0.82 0.49 0.56 0.94
(mm‘)“* 2010 091 1.35 1.45 0.68 1.42 1.18
Growth -1 0.72 £ 0.19 098 + 0.33 1.09 = 0.33  0.59 £ 0.10 0.79 + 0.54 1.07 + 0.13
rate(mm-yr )
2008 18.25 17.06 18.30 37.00 11.22 16.75
2009 14.91 6.83 5.80 5.00 6.00 7.25
H(cm)* 2010 13.69 6.89 9.60 2.00 4.67 4.00
+
Growth 1561+ 236 1026+ 580 1123 =641 287 730 £ 346 933 * 6.63
rate(cm-yr ) 19.40
*DHjo: Diameter on the 10cm tree height, H: Height of tree
2 25
mDHIO ®H
18 |
16 | | 20
_ 14
5
E 12 | | 15
£ T
£
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Figure 1. Growth rate of Quercus mongolica for 4 years at the study site(**: p < 0.01)
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2 2ATOIA Ao ZRE 10 cm %ol9] K7 1 ¢
o BES YHOE T T4 AR 5o AENEY
WEFES FHT 2B} A7 LAAFS Table 4, 59
Bhgleh 7 247 BEFY AZYRFE 2UT
RAFCDAH AZHTA Y 5o BEHEFS
St Qloith. 2 8E T ZATC)S A BT 2
FG2) HZFAURLE AZUER, AR EALU
A BHURI P 50 BEABYFS B3 9)
2t 2479 35 53U AZUT Al 2N

® g
o,

2 > Ho o= L of

Y32 B BN honZ =
4?# N

e

3} WA RAFH(C-3)0 A 3.95 £ 0.65 tonhayr' & 713
A debgow], Swsh A 2AHC-1), A xS A
ZAH(G-2), HAFE R AFE(Un)= 02 Z2H7F 2.84 + 1.09,
0.52 + 0.19, 0.26 + 0.25 tonhayr' & Uebt}, AHEo] 5
Ao A Azt AP MBS 7t % HE Hlaste] B
W s A ZAR(C-D)of| A AT UR7E 2.84 £ 1.09
tonhayr' 2 714 W2 HES melon, Sus wy
ZARHC3) A = HEF U, AZUF7E 42 532 +
0.49, 3.95 + 0.65 tonha™yr', A3} B RAFHG-2) E
3k A EFY U, AZUR7E 212F 0.67 + 0.18, 0.52 + 0.19
tonchayr'® 71 w2 HFES BT

Zh 2AHEY] 4dzt Wk AEYESF HAHE R A (Un)
ol A 181.20 + 5.39 tonha” & 7} =9ron, 413} WA

ot

it
0,

Table 4. Species biomass of each plot during the experiment(ton-ha™)

S Year

Plot Scientific name 2007 2008 2009 2010
Pinus densiflora 153.88 156.34 159.89 161.19
Quercus dentata 2.27 2.44 2.49 2.61
Quercus mongolica 1.70 1.85 1.93 2.48
Quercus serrata 14.40 15.16 15.59 18.30
Unburned Castanea crenata 2.92 3.01 3.03 3.08
Rhododendron mucronulatum 0.05 0.06 0.06 0.08
Total biomass 175.22 178.86 182.99 187.74

Mean 181.20 £ 5.39
Quercus mongolica 52.38 54.00 57.19 60.91
Quercus serrata 4.75 5.38 6.04 6.77
Crown fire - 1 Lespedeza bicolor 0.75 0.88 0.96 1.15
Total biomass 57.88 60.26 64.19 68.83

Mean 62.04 + 4.38
Quercus mongolica 43.73 47.73 51.01 55.59
Quercus serrata 2.10 2.92 3.48 4.69
Quercus variabilis 2.81 291 3.21 3.63
Fraxinus sieboldiana 59.28 64.59 70.40 75.23
Crown fire - 3 Lespedeza bicolor 3.06 3.47 4.15 4.79
Lespedeza crtobotrya 2.07 241 2.85 3.19
Rhus trichocarpa 0.74 0.86 0.93 1.01
Styrax obassia 0.26 0.34 0.44 0.46
Total biomass 114.05 125.23 136.47 148.59

Mean 131.09 £+ 14.83
Pinus densiflora 45.26 45.65 46.65 46.94
Quercus mongolica 4.78 5.23 5.61 6.35
Fraxinus sieboldiana 8.40 9.04 9.55 10.42
Lespedeza bicolor 1.34 1.55 1.74 2.10
Ground fire - 2 Lespedeza crtobotrya 0.32 0.34 0.36 0.38
Rhododendron mucronulatum 0.10 0.13 0.15 0.19
Rhododendron schlippenbachii 0.20 0.23 0.24 0.31
Total biomass 60.4 62.17 64.3 66.69

Mean 63.39 + 2.72
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ZAFHC3), A S WA 2ARHG-2), 0E U RAE
(C-1)9] 402 77} 131.09 + 14.83, 63.39 + 2.72, 62.04
+ 438 tonha” & UEPTh AR T e)A] Fo A 4d7F B
AEAEFE 159 =7t 52 33t WA 2ARKC3)
oA 7HE =A Yeston, st B 2ARNC-1)E A
#F3F A 2AHG-2)9 H=d A3 UE SITh 3,
7k 2AE 47 B Azt AR 33 T 24
FHC-3)| A 11.51 + 0.53 tonha-yr'& 7} = ygro
o, HAHE 2 AR (Un), 038 98 2ARHC-1), A #3F 3
A ZAFEG-2)9 02 7H7F 4.17 £ 0.56, 3.27 £ 1.56,
2.10 + 031 tonhayr'@ el
20099 =7F A7) e ZAFAQL A& AR Ao A 4

o FEAEFL 19070 tonha’, A AT
13.30 toha™yr' @ ZA} HQlon, YorAb 249 ALp;t

o] Auyg oA Z+7Z 229.08 tonha”, 13.99 tonha™yr',

A2 AF 2| 20 AR oAl Z+2F 80.41 tonha, 4.48 ton:
ha'yr'® ® 19t} Hong and nakagoshi(1996)%= 7%
AR Aoe] QIZF TS WA R AURHY] dA2YEFS
206.19 ton-ha”, Lee(1985)= ZUEA B 97 369X
AAY AR AZYEFS 198.82 tonha ' 2 FHF AL
o, B o LgjAl] o] H]AHE R AL (Un)2be] Aol A A) 9l
SR A5 YEof gt apo] & HohE Tt HlARE R AR
(Un)o} =2kt A 2AH(C-3)9] dE=FS g4k 4
BAF QAR Y Yopih 2|z 4 Bobe A U
ERTh st A RARHC3)= A7 AAREFo] 11151
+ 0.53 tonhayr' 2 WAL EAL A £29] AA7F A
o oH et AR MY wEA FEET vt a4
k.

2 At 23t AbE f3Y FEA R nE A2 EY
2 HARE AR (Un)ol A 7HY Eotom, S=atst WAy 2 A}
T(C-3), N &3 WY RAFHG-2), 3 LAY A

Table 5. Species net primary productivity of each plot during the experiment(ton-ha™'-yr™")

.. Year
Plot Scientific name 2008 2009 2010 Mean
Pinus densiflora 2.46 3.55 1.30 244 £+ 1.13
Quercus dentata 0.17 0.05 0.12 0.11 £ 0.06
Quercus mongolica 0.15 0.08 0.55 0.26 = 0.25
Unburned Quercus serrata 0.76 0.43 2.71 1.30 £ 1.23
Castanea crenata 0.09 0.02 0.05 0.05 = 0.04
Rhododendron mucronulatum 0.01 0.00 0.02 0.01 + 0.01
Total NPP 3.64 4.13 4.75 4.17 £ 0.56
Quercus mongolica 1.62 3.19 3.72 2.84 + 1.09
Crown fire - 1 Quercus serrata 0.63 0.66 0.73 0.67 = 0.05
Lespedeza bicolor 0.13 0.08 0.19 0.13 = 0.06
Total NPP 2.38 3.93 4.64 3.65 £ 1.16
Quercus mongolica 4.00 3.28 4.58 3.95 £ 0.65
Quercus serrata 0.82 0.56 1.21 0.86 £ 0.33
Quercus variabilis 0.10 0.30 0.42 0.27 £ 0.16
Fraxinus sieboldiana 5.31 5.81 4.83 532 £ 049
Crown fire - 3 Lespedeza bicolor 0.41 0.68 0.64 0.58 = 0.15
Lespedeza crtobotrya 0.34 0.44 0.34 0.37 = 0.06
Rhus trichocarpa 0.12 0.07 0.08 0.09 = 0.03
Styrax obassia 0.08 0.10 0.02 0.07 £ 0.04
Total NPP 11.18 11.24 12.12 11.51 £ 0.53
Pinus densiflora 0.39 1.00 0.29 0.56 = 0.38
Quercus mongolica 0.45 0.38 0.74 0.52 £ 0.19
Fraxinus sieboldiana 0.64 0.51 0.87 0.67 = 0.18
Ground fire - 2 Lespedeza bicolor 0.21 0.19 0.36 0.25 = 0.09
Lespedeza crtobotrya 0.02 0.02 0.02 0.02 = 0.00
Rhododendron mucronulatum 0.03 0.02 0.04 0.03 + 0.01
Rhododendron schlippenbachii 0.03 0.01 0.07 0.04 + 0.03
Total NPP 1.77 2.13 2.39 2.10 = 0.31
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