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Evaluation of landscape restoration in the northern slopes of Great Xing'an
M ountainsafter the 1987 catastrophic fire

WAN G Xu-Gao™®,L | Xiu-Zhen'",HE Hong-Shi*? X IE Fu-Ju™® (1 Institute & Applied Ecology, ChineseA cadamy o
Sciences, Shenyang 110016, China; 2 School o N atural Resources, U niversity o M issouri-Columbia, Columbia, M O 65211, USA; 3 Graduate
School o ChineseA cadany o Sciences, B eijing 100039, China). Acta Ecologica Sinica, 2005, 25(11): 3098 3106

Abstract W e used the LAND IS model to study the effects of two management scenarios (current restoration strategy and
natural regeneration) on the long-term forest dynamics in the northern slopes of Great Xing'an M ountains after the
catastrophic fire in 1987 The results show ed that current restoration strategy increased the abundance of coniferous ecies
(larch (L arix gmelinii) and M ongolian Scotch pine (Pinus sylvestris var mongolica)) in the study landscepe due to large
quantity of coniferous seedlingsplanted, and the anount of broad-leaved species W hite birch B etula platyphylla)) decreased
U nder current restoration strategy, plenty of matured coniferous forest w as harvested w ithin 10 years after the 1987 fire,

w hich resulted in significant decline in the tmber volume A s these coniferous seedlingsplanted soon after the 1987 fire grew
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older w ith smulation years, the total volume of coniferous gecies increased and exceeded that under natural regeneration after
about 60-80 years In addition, w hite birch (B. platyphylla) had a similar proportion in the early stage of succession under the
two management scenarios How ever, the abundancew as low er under current restoration strategy than that under the natural
regeneration strategy in the later stage of succession Furthemore, vegetation dynamics differed significantly betw een the
severely burned areas and other areas In severely burned areas, since coniferous seedlingsw ere planted under the current
restoration strategy, the abundance of larch (L. gmelinii) and M ongolian Scotch pine (P. sylvestris var mongolica) was
higher than that under the natural regeneration strategy. Conversely, the abundance of w hite birch (B. platyphylla) was
low er under the current restoration strategy. In other areas, due to timber harvesting under current strategy, the abundance of
larch and M ongolian Scotch pinew as low er than that under the natural regeneration strategy in the first 100 smulation years,
and then becane slightly higher than that under natural regeneration How ever, w hite birch wasmore abundant in the early
stage of smulation and less abundant in the later stage under the current restoration strategy than that under the natural
regeneration strategy in other areas In addition, the current restoration strategy not only changed ecies abundance, but alo
had great influence on gecies distribution

Key words LAND IS Great X ing'anM ountains restoration; natural regeneration
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Table 1 Speciesattr ibutesfor Tugiang Forest Bureau
Species (@ (a (m) (m) (a
L ongevity MA ST FT ED M D VRP MAVR
L. gmelinii 300 20 3 3 150 300 0 0
P ylvestris var 250 40 1 1 100 200 0 0
mongolica
P. koraiensis 300 30 4 2 100 150 0 0
B. platyphylla 150 15 1 2 200 4000 Q8 40
P. davidiana 180 20 1 2 -1 -1 1 40
B. davurica 150 15 1 4 200 1000 Q8 40
P. suaveolens 150 25 1 4 -1 -1 Q9 40
C. arbutif ulia 200 30 2 2 -1 -1 Q8 30
-1 U nlimited effective seeding range; MA M aturity age ST Shade tolerance, FT Fire tolerance; ESD Effective seeding
distance M M aximum seeding distance; V RP V egetative reproduction probability, MAV R M inimum age of vegetative reproduction
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Table 2 Establisment coefficient for each gecies in all land types
L andtype
EC1 EC2 EC3 EC4 EC5 EC6 EC7 EC8
SS Q3 Q 25 Q 03 Q3 Q01 Q1 0 0
NS Q25 Q2 Q 05 Q 25 Q01 Q 05 0 0
T Q 002 0 0 Q 004 Q 001 0 Q 01 Q 05
BSS Q3 Q 25 Q 03 Q3 Q01 Q1 0 0
BN S Q 25 Q2 Q 05 Q 25 Q01 Q 05 0 0
BT Q 002 0 0 Q 004 Q 001 0 Q01 Q 05
W ater 0 0 0 0 0 0 0 0
Residence 0 0 0 0 0 0 0 0
EC (Establishment coefficient); EC1, EC2, EC3, EC4, EC5, EC6, EC7, ECS are the establishment coefficient for L. gmelinii,

P. gylvestrisvar mongolica, P. koraiensis, B. platyphylla, P. davidiana, B. davurica, P. suaveolensand Chosenia arbutif ulia, regpectively;

SS Southern slope; N SNorthern slope; T Terrace; BSSBurned southern slope; BN SBurned northern slope; BT Burned terrace
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Fig 3 Speciespercent area in different areasof study landscape
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Fig 4 Species aggregation index (A I) at different smulation year
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Table 3 Estimated volune per hm? of speciesat different age class
L arch Pine Birch
M ean volume M ean volume M ean volume
A ge class A ge class A ge class
ge class(a) (m*/hm) ge class(a) (m*/m?) ge class(@) (m*/hm?)
0 10 0 0 10 0 0 10 0
10 20 28 10 20 40 10 20 20
20 30 45 20 30 52 20 30 38
30 40 53 30 40 65 30 40 43
40 50 68 40 50 67 40 50 54
50 60 72 50 60 83 50 60 65
60 70 81 60 70 98 60 70 e
70 80 92 70 80 112 70 80 82
80 90 115 80 90 124 80 90 98
90 100 128 90 100 135 90 100 102
100 110 132 100 110 143 > 100 106
110 120 133 110 120 150
120 130 138 120 130 156
130 140 139 130 140 162
140 150 142 140 150 166
150 160 144 150 160 169
160 170 145 160 170 171
170 180 148 170 180 173
180 190 148 180 190 174
190 200 152 190 200 175
> 200 157 > 200 175
HATSEHEHE Current restoration strategy =~ ===+ RARFEH Natural regeneration
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Fig 5 The volume of gecies at different smulation year
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