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Long-term effects of harvest intensity on forest above-ground biomass and landscape pat-—
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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
harvest intensity was carried out Betula platyphylla and Populus davidiana could be harvested
firstly followed by F. mandshurica P. koraiensis and T. amurensis. When a lower harvest in—
tensity was performed tree species of B. platyphylla P. davidiana F. mandshurica P. ko—
raiensis and T. amurensis could be harvested equally. In the late simulation period (2103 —
2203) harvest 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. amuren—
sis can also be harvested equally. The harvest strategies can provide help for the forest adminis—
trative department to develop reasonable measures.
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Fig. 1 Geographic location and forest management area
map in Lushuihe Forestry Bureau
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1
Table 1 Partial properties of tree species

() ) (m) (m)
Pinus koraiensis 400 40 4 4 50 500 0
Tilia amurensis 300 30 4 2 100 100 0.1
Larix olgensis 300 30 2 5 100 200 0
Betula platyphylla 150 15 1 1 20 400 0.6
Populus davidiana 150 10 2 1 -1 -1 0.7
Acer mono 200 30 4 3 100 200 0.3
Fraxinus mandshurica 300 30 4 2 50 120 0.1
Quercus liaotungensis 300 30 2 3 40 100 0.5
Picea koraiensis 300 30 4 4 50 150 0
Ulmus pumila 250 30 3 3 300 1000 0.7
Juglans mandshurica 250 30 2 4 50 100 0.9
01
NN (SEC)
SEC
( 2001 ; 2007;
(Zhao et al. 2011). 2009) (
Jenkins  (2004) Shannon (SHDI) « (PD)
_ (SHED) )
LANDIS (NP) (AD)
. (NP) (AN2
( 5
2009) .
.2013 8,
20
2.1
2.1.1
1.2.3 (
a-e) d ’
5 o 100 a
5% 5 :
100 a
12%
a~ b ~ C~
5 0% 3% 4% 6% 2)
5 0% 6% 9% )
15% ( 2). 2
( ) ( Table 2 Harvest plans for modeling
% %
( (%) (%)
a 0 0
(2008))) . . . 5
1.2.4 Frag— ¢ 4
stats 4. 1 N N N d 12 >
e 15 6
(NP) (AD 2



2584 33 10
160 —o—JiFa —JiRb o FRe—h— FRA—F Re R
150 ,

o 140+
g
T 130f ¢ 3
mﬁ 120k 2.1.3
]
# 110}
100} ’
90— : : : )
0 50 100 150 200 ( 3).
D) B[]
(“) 100 a
2 100 a
Fig.2 Effect of different harvest intensities on forest above—
. 100 a
ground biomass
2.1.2 ( 3,
100 a b.c 2.2
a
d.e a
o 100 a
22 [—e—JiRa ——F Kb —o—FRe—a— FRd—FKe
FAR/N
E 20 E
i "
N st EX
4 ey
16 ¥ . . . ,
207 Ky
18+ 27
16 D
: g 2
. 14} .
et < 23
i 12+ ]
£ ] 9
# 10 H
8r 19
6 : : : : , 17— : : : ,
271 =103 41 14
12
o 2 o
g E 10
< 15+ 8
I ]
| R 5
#H ol ey
4
’ (I) 50 100 150 200 0 50 100 150 200
MRS (a) A (a)

3

Fig.3 Effect of different harvest intensities on biomass of major tree species
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Fig.4 Effect of different harvest intensities on landscape pattern
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