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Application of spatially explicit landscape model (LANDIS): A case researches

in Huzhong area,Mt. Daxing’anling
HU Yuan-Man, XU Chong-Gang, CHANG Yu, LI Xiu-Zhen, BU Ren-Cang, HE Hong-Shi, LENG Wen-
Fang (1. Institute of Applied Ecology, Chinese Academy of Sciences,Shenyang 110016,China; 2. Graduate School of Chinese Academy of
Sciences, Beijing 100039,China). Acta Ecologica Sinica,2004.24(9) ;. 1846~ 1856.
Abstract: The spatially explicit landscape model (LANDIS) was used to study the long-term forest landscape change in
Huzhong area located in Mt. Daxing’anling. In order to assess the effect of harvest on forest landscape change, we simulated
the landscape change under two scenarios: (1) with harvest and (2) without harvest. The species percent area and species age
cohort percent area for each species under two simulation scenarios were derived using APACK. The aggregation index of each
species was calculated to quantity the landscape pattern change under two scenarios.

The simulation results were: (1) under simulation scenario without harvest, the fire regime was characterized by low
frequency. high fire severity and large fire damaged area; under simulation scenario with harvest, the fire regime was
characterized by high frequency. low fire severity and small fire damaged area; (2) under simulation scenario without harvest,

fire disturbances significantly affected the population distribution area, but had no substantial effect on the population age
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structure; under simulation scenario with harvest, fire disturbances did not have substantial effect on both population age
structure and population distribution area; (3) harvest can completely change the population age structure, reduce the degree
of species distribution aggregation, but had no great effect on the species distribution; (4) under simulation scenario without
harvest, populations were increasing population, the increased individuals were removed by harvest, the community reached a
disturbance climax; under simulation scenario with harvest, populations were stable population (except for Pinus sylvestris
var. mongolica and Pinus pumila) and fire disturbance caused the community to fluctuate. Our results showed that fire formed
the forest landscape pattern before anthropogenic disturbance. After human entered this area, harvest began to gradually
replace fire to inform the forest landscape pattern in this area.

A significant challenge facing spatially explicit landscape models is how to validate the simulation results. Due to the lack
of exhaustive spatial data and the stochasticity in model simulation, it is difficult to validate the model simulation through the
comparison of model prediction with field investigation or remote sensed data. In this study, we validate the model results
through the ecological and biological realism of fire disturbance, species distribution and species composition.

Key words :LANDIS; spatially explicit landscape model; forest landscape change; harvest; Da Xing’anling
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Table 1 Species attributes for Huzhong area
(a)
(m) (m)
\% i Mini
. (a,) (a)' Shade Fire Effective Maximum seeding egetatl\fe i fage
Species Longevity Maturity i i i reproduction of vegetative
tolerance tolerance  seeding distance distance . .
age probability  reproduction
Larix gmelini 300 20 3 4 150 400 0 0
Pinus sylvestris var.
. 210 40 1 2 50 200 0 0
mongolica
Picea koraiensis 300 30 4 2 50 150 0 0
Pinus pumila 250 30 4 1 50 100 0 0
Betula platyphylla 150 15 1 3 200 4000 0.5 40
Populus davidiana 180 30 1 3 —1 —1 0.4 40
Populus suaveolens 150 25 1 4 —1 —1 0.5 40
Chosenia arbutifolia 250 30 2 2 —1 —1 0.3 30
—1 Represents infinity
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16.61% o
2
Table 2 Establishment coefficient for each species in all land types
Land type @WMAS e EC 2 EC 3 EC4 EC5 EC6 EC7 ECS
Southern slope 50 0.3 0.2 0.03 0 0. 35 0.02 0 0
Northern slope 40 0.2 0.1 0. 05 0 0. 25 0.01 0 0
1000m RT 100 0. 05 0. 05 0 0.1 0.03 0 0 0
Terrace 40 0.01 0 0 0 0. 05 0. 005 0. 07 0.2
Residence 0 0 0 0 0 0 0 0
Water 0 0 0 0 0 0 0 0

MAS minimum age of cohort growth required before enough shade is created so that a shade tolerance 5 species can seed into the site; EC
Establishment coefficient; RT  Ridge top higher than 1000m;EC1, EC2, EC3, EC4, EC5, EC6, EC7, ECS8 are the establish coefficient for
Larix gmelini s Pinus sylvestris var. mongolica, Picea koraiensis, Pinus pumila, Betula platyphylla, Populus davidiana, Populus suaveolens,

and Chosenia arbutifolia, respectively

3

Table 3 Age cohorts classification

Tree species Seedling Middle-aged cohorts Quasi-matured cohorts ~ Mature cohorts Over-matured cohorts
Coniferous species <40 41~80 81~100 101~140 >140
Deciduous species <30 31~50 51~60 61~80 >80
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