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Long-term effects of harvest intensity on forest above-ground biomass and landscape pat-
tern of Changbai Mountain. WANG Min'?, HE Hong-shi'* ", LIANG Yu', WU Zhi-wei'
('State Key Laboratory of Forest and Soil Ecology, Institute of Applied Ecology, Chinese Academy
of Sciences, Shenyang 110164, China; > University of Chinese Academy of Sciences, Beijing
100049, China). Chinese Journal of Ecology, 2014, 33(10) . 2581-2587.

Abstract; Harvest is the key factor driving Changbai Mountain forest landscape changes. This
paper used spatially explicit models ( LANDIS PRO 7. 0) to simulate the long-term dynamic
changes of forest above-ground biomass and landscape pattern of Lushuihe Forestry Bureau in
Changbai Mountain under five levels of harvest intensity scenarios. The results showed that: 1)
harvest led to different degrees of fragmentation of tree species; 2) harvest intensity had a signifi-
cant effect on forest above-ground biomass. With the increase of the harvest intensity, the above-
ground biomass decreased. Harvest also significantly reduced above-ground biomass of different
tree species. Moreover, harvest had a greater effect on Fraxinus mandshurica, Picea koraiensis,
and Tilia amurensis. Therefore, in the early simulation period (2003-2103) , when a higher har-
vest intensity was carried out, Betula platyphylla and Populus davidiana could be harvested first-
ly, followed by F. mandshurica, P. koraiensis, and T. amurensis. When a lower harvest intensi-
ty was performed, tree species of B. platyphylla, P. davidiana, F. mandshurica, P. koraiensis,
and T. amurensis could be harvested equally. In the late simulation period (2103-2203) , har-
vest intensity should be reduced because forest above-ground biomass showed a trend of decrease,
and B. platyphylla, P. davidiana, F. mandshurica, P. koraiensis and T. amurensis can also be
harvested equally. The harvest strategies can provide help for the forest administrative department
to develop reasonable measures.

Key words: biomass; forest landscape pattern; LANDIS PRO 7.0; Lushuihe Forestry Bureau.
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AMRAES RGAE R E kB AR AES R
G5, AMUEE I NHR A, Ty HAEAERR Rl A= 28 R
G-V TSR KU T U AR A A 5 T A5
W AIVE F ( Bengtsson et al. ,2000; Nadrowski et al. ,
2010 ; BRZASE,2013) o SR, AR AFARARGT L
U, SR R R, BT — RGN B A A IR RN
AW AR TR K R AR ™ E R M AR AR
1 55 DI RE B 6 #E (W B A2 55,2009 ) . BIFFESR B, R
AR b S WL P A [ B Aol 22 ) 8 FH LG &R (Lin &
Ashton,1999) , 520 ZRARAE Y & I H AR fk ( Sanderson
et al. ,1999 ; Lewandowski & Heinz,2003) . [FJH, %
Het IR B AR TS S B R R, RAET
PE AR AT FAR 0 BE RE T RBR AR SO A Az T FRl
e R ) S S AE M R 4K ( Ripple et al. ,2000), T
fiff SR A% BN BRI, b 2E e RS SR B AR G
B2 AT TR i E TR A BT S S
AR T R K i

KANZREEE YR Z —, Z#IXH T2
B ZENGHI NI K MA T, A= Y 2 e 2R
AR T R AR S A S e Ak ™ A
RGUIBEA BTl ss , © 7 B g 2 LR AR AR ZS
ARG SERAME IR E P, A el $2 i ZRAR 9E BT A
AR 1 LU R APR P 45 2 2R R il Ay o A R Y () A
(FRICEESE,2004)

AR SCPAA A Ll K Aol S 91], SR FH BR bk e
WUEHY LANDIS PRO 7.0, BAUTE 5 AN ) R Aot B2
i 5T WUARAR I b A= 6 B 5 WA Jmy 22 4k, o3 A
SRR B X ARAR S Bl A A8 Ak B 5 0 Ay o G 3
AR BRECR , 4E 471 1L AR AR Y AR R T RE AN AL
SRR S

1 MRMREHARTE

1.1 WFFRIXARAL

KA JR (127°29'E—128°02'E , 42°24' N—
42°49'N) i TR M BB (B 1), B
121295 km*, “F¥¥#H 600 ~ 800 m , b3 1] A P dL
[ DA i N7 S 7 o = W W L 35 R A K
PR R BRI 2D B, 88 AT ARl Ry 2 T LR X
PRz B BAREME R IX I —, 325 A K A
ikt A7, 20 22 80 AR Z AT, % R SRR T K
RS R YA, RSB, BT+
AR, RAGSE BB A IR E SRS
ZE| TR KAIBIR,

B £5RX
B RARX
[ miRskx
[T debkan
0 5 10 20km

E1 EBXKAKLESHECEREEXRTER
Fig. 1  Geographic location and forest management area
map in Lushuihe Forestry Bureau

1.2 BRIk

1.2.1 LANDIS PRO 7.0 Bi%  AAF5E N %5 6] B
AR AR E WAL LANDIS PRO 7. 0 L3RR AR 501
R 20 1 B S5 WA Jmy 1) B 23 A2 4k, LANDIS PRO
7.0 AT LIAERE K AYES (8] (107 ~ 10° hm® ) FIAS[E] (10 ~
10° a) RUE R AR 40 R RS PR AR Fi
ot R ) R R T CRAFNFIAE ) X 2R AR 5 0
WSS IS0 (Shao et al. ,1996) . LANDIS PRO
7.0 185 B G T AR RRLE 25 S AR I B BR
QT 5 e o I S W O 7 - QST T O B
Yy FfE & . LANDIS PRO 7.0 MR FIKE 7 Hb
TP RS B B AR TE R R Bl 2 40l 25 1
Em AL

1.2.2 LANDIS PRO 7.0 Z%ift  LANDIS PRO
7. 0 BRI 5 2 BT 23 Tl A% 1] (b 4R
- b 2R R RN AE 3 DXL ) BRI 1 A S AR AR
YikhJE v LI g 1 W Rh A Kt 4k 2 A
JEE (CELFEP b AP RN B30 o 4 o P A X iz )
FERARSECRAATT = R R AR5 ) . A
W23 143 FE3H 90 mx 90 m , AL A ] 45 K Ky 5
a, SR IR AF Ol 2003 4F, B0l 5] 2203 4F, ABFSE
i 45 SRS 0 4F K 2003 4F, 55 200 4EH 2203 4E
SRR T 11 AW, B Ry EEE M (K 1)
BB X0 TR (Shao et al. ,1996;He & Mlad-
enoff ;1999 ; He et al. ,2002) S % if) 24 b TAE A 51 58
B, PR A RN A BE X R 38 5 iE ) AreGIS 9. 3
AR HR R AT AR JRy 2003 47 MR 1] 8 A 45 405 v
AT, S P XA R A AR | BR AR DXF RS AR X (R
1), AR ARV R AR, - M 2 7R P2 AR A
TSR 53R 7 AL S B R AR Y | 5 1l P3|
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x1 YMABIEYE
Table 1 Partial properties of tree species
R Fh F A AR i 17 iiif I AR SR ON B RRES)
(a) (a) L REPEES (m) FEREHEES (m)
ZT¥)\ Pinus koraiensis 400 40 4 4 50 500 0
WM Tilia amurensis 300 30 4 2 100 100 0.1
JEMHA Larix olgensis 300 30 2 5 100 200 0
FH#E Betula platyphylla 150 15 1 1 20 400 0.6
i Populus davidiana 150 10 2 1 -1 -1 0.7
A Acer mono 200 30 4 3 100 200 0.3
KM Fraxinus mandshurica 300 30 4 2 50 120 0.1
FER Quercus liaotungensts 300 30 2 3 40 100 0.5
k% Picea koraiensis 300 30 4 4 50 150 0
B Ulmus pumila 250 30 3 3 300 1000 0.7
SABEMK Juglans mandshurica 250 30 2 4 50 100 0.9

A R 7 A R A< eom  HEABS | 1A 2 BB s IR B (0,17

Wit BH3 B3 RNBES: . Wil i R (SEC) Hk
FE AR RO PR A0 35 M, SEC (B = R W R e
ZAMEA T F AR T AR, S K A
Hu XY BF LS R 45 %€ (Zhao et al. , 2011) . AR
YR RS % Jenkins %5 (2004 ) FIHIF 58 45 1B
JESET AR Y i 2 (R Y 1] S R BRR A 2 1Y
FRMA YR LANDIS AR AR R i 42 14 A5 1k, 3F
T3 AN R B S A AR AR AE P

Prfp A K i & FEORIE T 30 (B = 5 5%,
2009 ) FEFANRALEAE . Y0P 2H B8 P = BRI AR
AHEIEAE I H I — o & R TR RS, 2013 4F 8
A TEFE KT MOl J5 X5 X 20 A4S b it 17 1A
A, 0 SR EE B 5 A LA 78 T REURIR &R, FH A AR
KEIE
1.2.3 BHUTE AT S DRIETR(FE
a—e) , H % d WHLELAT RAR T &, SRAKFL I
JEESRIXASRAR , PR X A 5 4F R AR E BUNBR K IX
(1 5% , Bl d R DX RE 548 R AR B B 7 AR XY
12% , HFHF5E XAl 288 BRI e B AR AR R &
B S AR, I ABEAR T A SR AR LIRS, [RIRE M, J7 6
a HED TR TR e BRI 43512 BR A& X
5 A RAKE BN RIKIX 9 0% 3% 4% F1 6% , 7
s PRI BE 5 AR RARE N B AKX Y 0% 6% 9%
M15% (£2), W8T FA RELNIER AL, S
RARAEWE e K/ NIE Ol 2k | I Ao FRk (2
A KA K AR R AR AR 2B T &
(2008))) -
1.2.4 BAEaHr RS R T8 5K Frag-
stats 4. 1 TFELLLAS =42 LA FOHE B K tf g
IBERABHEE(NP) R AL BEFRE (AL I i 2

AR BT 150 PH SR e i) B3 i S LS R A, R
W5 LS Ry B9 284k, L) 32 07 T S5 LA JR) 19 43 A
(B ZRAE S, 2001 5 B 40 52 R4 4, 2007 5 8 Bl 95 5
2009) , [A] B A< F 5%t 3 B T Al S5 0 45 B (an
Shannon ZHEMEFEEL(SHDI) BEHLE FE 540 (PD) Fl
YLIRE AR B (SHED) 55 ), H45 0 5 BEHAS Bds B
(NP) FVREEE F8 5 (A 1 73 Hr 4 R & —2eny, fr
PABEBUBERAEAE Z (NP) MR AR 2 (A2 4
RERMER) SR BORANIA 5 07 5T Frie s Fh sl
M JRAEAL

2 HRE5HM

2.1 RARER X RRARH LA 4 ) 2

2.1.1  FRARM AR BT AR AR AL T
B0, A ARET & HBIBOR, I Rk L A
B, TEICRTTERT , HiAE ARAR F AR, ARp
LAY BERIKE  AERAUAT 100 a, H A=Y
I [ 18 i T ASE4EL 100 a BF 3k 3 B KA, B 48L )
100 a, b A= 1y -f B s [] 96 i i), 3 AT BEJE
TARE I I B ARSE T 1 S R T B . 5 R AR TS
A, AR RIS IR T M
WFEFARARA A FAE Y EOR AR BB, M b AR
PN (1 2) o

x2 REBRUAR

Table 2 Harvest plans for modeling

ES R RIXEELR (% ) FRAEXEEMR (%)
a 0 0
b 6 3
c 9 4
d 12 5
e 15 6
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Fig.2 Effect of different harvest intensities on forest above-
ground biomass
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Fig.3 Effect of different harvest intensities on biomass of major tree species
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Wit R i K PR 40 O, TR A R 45 0l ) K T A
W EAZTEA RARGEAT T W BEPA B T IR AR
J7 SR BEHAN KL, ) 5 2R 4R B 1 A4 /N T 0 R R 07
SR RAR AR B, ELR ARG BE MUK, BER B 2 | 2R
BEJEFRROBU N s FTME RN LA 1A R AR A F T B BESR
IR, G TRARTT FA AR B F R 2 (HR
PRI B FU B, 7 58 e AR 150 4F 2 )5 B BEH A
BOE LR AR BEAR R AN T 58 b oo Fl d BEHAS L
s HIRAR I R, SRR A R 5%
T B SR BEAR MU B AR, RARIRI A B LA, 7 56
e TERAILL 150 a J 149 2R 4R 18 M58 R AR08 JEE AT
BUNOTTE boe Al d REZIER (K 4), B2,
Wit SR A58 PR3 DR, AR o ) S5 UL g 2 B A 35 )
BEEAL S

3 iiSH®

T CR A RSN A5 ) X 2R S50 08 A2 A 7 5% 1 2
— AN R A% G0 0 S 5 WL AR HE R 5% R 1 e
28 RUBE I3 ZR i LAY < 015 1, 17 LANDIS
PRO 1] F 40 7 K R BRI 52 0 (He & Mlade-
noff,1999) , U T G WF 5% LB AS /&, H o] LUA 3K
ML) BRARSOW B A5 A8 Ak (5 0 15 55, 2004 5 2= I5E 108
2 2012) , AEFFEHI 2013 4EFE KRRl 20 4>
FoE b R A K (A B A T AR RIRR 80 %o A 2R
TTREIE , ZH0R 3 B BRI EE 55 PRI, X AR UE
T ARG Hp R R R AR BE XK L ZE K T Ol SR 2
RHIL 1 A At RSO Ry 5% e AR BRI A AT e

W R LIAERER 100 a Z )5, A R AR T %
(b A ORI 6, R RN R AR
T LORN RS SR 855 J8] IR Ao 5 6
TR AIFRAI 0 35 4 (57 ESF,2009) |, (2 ik T 2048 Y o
BRI AFEERARTT 2 8] R, SR AR B R
Mo A RN R AR EREAR T A2 A
i, VLI A2 B b A ) i 52 SRAR T A W
K D 7E AL A P A e R T
fREa A 3SR B TR K IR 20 WA R 2B R
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SHARBRFE X R A PR T DAEASE UL A 3 A K
U AHBEE R R AR BRI AR At
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PR 25 I ORIEAT AP R AU R ARG B AR AR
PR BERE Z ] G 2, X ARG LA LA LY

B, TR, Z A2 R X TR AR 8 B 0
ML L R A L A R, DR I AR BB Y T 100 a
(2003—2103 4F) , Y4 R A B2 8 g i, AN 2 R A
FIHEFNLLAS , R IK A0, = A2 R 5 22 2Rt
JERARET , A0 =42 B FORER LA #R AT A Ry
FARB P, FERAL YIS 100 a(2103—2203 4F) | 4
Prim BT REEH (K 2) W G R AR B,
IKHHI =42 B, FAAE R LAz 8B W] R S SR A
(E3) . IZRATK WS AT R T ARARZEE 0 AT R4
K,

SRARSR: 5 ) 2R AR 50 AR JR) 1) ¢ 8 R - ( Zhao
et al. ,2011) . RAKXFLLRA B SE MR, SR AR 3
PNSEAR/NIUE I ERUN Y L R AR N (e s e
AFAR, H B T HALR R AR, Se s AL S R Y
W, AR TR B b SR (AR 2T RN SO SRy
TwEAl ; AAMER LA RAR SR T R R E R8s
TeRAL T AR TR AR B FR AU 3 R AIL, SR AR T 1)
M A, % e TERHEL 150 a 2 J5 R 4E R 5L
BELCRARGR A BN T boe d BEEEFREL
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KRR AR T/
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Pyl ;2) RAGIRVRE FEAR T AS [RIRE A 9 1L A= 4
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M AZIFEIEER ;3 ) RARAEAF A AR B 7 A A [
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MR AR BRI WA S R AR T RE RN, SR
I 252 FBARS 5 1R A B AR, K il =
12 MR FTHERTLLAZ AR AT VR A RAR Tl ZEREHELAY
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