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摘要摘要摘要摘要： 

应用空间直观景观模型(LANDIS)模拟不同虫害干扰强度下森林景观的长期变化,采用APACK统计软件计算落叶松

和白桦及各龄组的分布面积以及物种格局变化.结果表明,虫害干扰降低了落叶松分布面积,提高了白桦的面积比例;
降低了落叶松的成热、过熟林面积,增加了白桦各个龄组分布面积;降低了落叶松的聚集度,增加了白桦的聚集度.虫
害干扰在一定程度上降低了森林生态系统的稳定性,导致森林景观的破碎化. 
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Simulation of the forest landscape change under pest disturbances with different 
intensities in Huzhong area of Daxing’’’’anling Mountains
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LIU Miao1 
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Abstract: 

We used the spatially explicit forest landscape model (LANDIS) to stimulate the long-term forest 
landscape change under pest disturbances with different intensities.The species area percents and age 
structures of Larch and White Birch and the species patterns were derived by using APACK. Results 
indicate that the pest disturbances led to a decrease in area percent of Larch cohorts and an increase 
in area percent of White Birch cohorts.The disturbances also led to a decrease in area of over-mature 
and mature cohorts of Larch and an increase in area of all age-cohorts of White Birch.We conclude that 
forest pest reduces the stability of forest ecosystem and leads to landscape fragmentation to some 
extent.

Keywords: pest disturbance   forest landscape   LANDIS   Daxing’anling Mountains   

收稿日期收稿日期收稿日期收稿日期 2010-04-21 修回日期修回日期修回日期修回日期 2010-05-10 网网网网络络络络版版版版发发发发布日期布日期布日期布日期  

DOI: 

基金基金基金基金项项项项目目目目: 

973项目(2009CB421101)、国家自然科学基金(31070422)和中国科学院知识创新工程重要方向项目(KZCX2-
YW- 444)资助  

通通通通讯讯讯讯作者作者作者作者: 

作者作者作者作者简简简简介介介介: 

作者作者作者作者Email: huym@iae.ac.cn 

参参参参考文考文考文考文献献献献：：：：

[1] 周以良.中国大兴安岭植被 
[M].北京, 科学出版社,1991. 

[2] 徐化成.中国大兴安岭森林 
[M].北京, 科学出版社,1998. 

[3] Zhu J J,Liu Z G.A review on disturbance ecology of forest



[J].Chinese Journal of Applied Ecology,2004,15(10):1703-1710 (in Chinese). 朱教君,刘足根.森林干扰生态

研究 

[J].应用生态学报,2004,15(10):1703-1710. 

[4] Bai J L,Peng D L,Yu X H,et al.Research advances in forest landscape ecology 
[J].Chinese Journal of Ecology,2005,24(8):943-947(in Chinese). 白降丽,彭道黎,庾晓红,等.森林景观生态研

究现状与展望 

[J].生态学杂志,2005,24(8):943-947. 

[5] LI Y H,Hu Y M,Chang Y,et al.Forest landscape change and driving forces in Huzhong forest bureau of 
Daxing’anling in China  
[J].Acta Ecologica Sinic,2006,26(10):3347-3357(in Chinese). 李月辉,胡远满,常禹,等.大兴安岭呼中林业局森

林景观格局变化及其驱动力 

[J].生态学报,2006,26(10):3347-3357. 

[6] 傅伯杰,陈利顶,马克明,等.景观生态学原理及应用 
[M].北京:科学出版社,2002. 

[7] 邬建国.景观生态学:格局、过程、尺度与等级 
[M].北京:高等教育出版社,2000. 

[8] Candau J,Fleming R A.Landscape-scale spatial distribution of spruce budworm defoliation in relation 
to bioclimatic conditions 
[J].Canadian Journal of Forest Research,2005,35(9):2218-2227.

[9] Hao Y S,Zhou B Z.Analysis of main forest pests damage in Daxing’anling Mountains of Inner 

Mongolia 
[J].Forest Pest and Disease,2003,22(2):40- 41(in Chinese). 郝玉山,周本志.内蒙古大兴安岭林区主要森林害

虫危害的分析 

[J].中国森林病虫,2003,22(2):40- 41. 

[10] Jin L R,He H S,Gong X,et al.Simulation of long-term effects of forest cutting on forest landscape 
[J].Chinese Journal of Ecology,2008,27(4):539-544(in Chinese). 金龙如,贺红士,公霞, 等.森林采伐对森林景

观的长期影响模拟 

[J].生态学杂志,2008,27(4): 539-544. 

[11] Zhou Y F,He H S,Bu R C,et al.Modeling of forest landscape change in Xiao Xing’anling Mountains 

under different planting proportions of coniferous and broadleaved species 
[J].Chinese Journal of Ecology,2008,27(4):539-544 (in Chinese). 周宇飞,贺红士,布仁仓, 等.不同针阔树种

造林比例下小兴安岭森林景观的动态模拟 

[J].应用生态学报,2008,19(8): 1775-1781. 

[12] Chang Y,He H S,Hu Y M,et al.Long-term forest landscape responses to fire exclusion in the Great 
Xing’anling Mountains,China 

[J].International Journal of Wildland Fire,2007,16:34- 44. 

[13] Turner M G,Gardner R H,O’Neill R V.Landscape eco1ogy in theory and practice:pattern and 

process
[M].New York:Springer,2001.

[14] Bu R C, He, H S, Hu Y M, et al.Using the LANDIS model to evaluate forest harvesting and planting 
strategies under possible warming climates in Northeastern China
[J].Forest Ecology and Management,2008,254(3):407- 419. 

[15] Gustafson E J,Shifley S R,Mladenoff D J,et al.Spatial simulation of forest succession and timber 
harvesting using LANDIS
[J].Canadian Journal of Forest Research,2000,30(1):32- 43. 

[16] Wang X G,He H S, Li X Z,et al. Simulating the effects of reforestation on a large catastrophic fire 
burned landscape in Northeastern China 
[J].Forest Ecology and Management,2006,225:82–93. 

[17] Sturtevant B R,Gustafson E J,Li W,et al.Modeling biological disturbances in LANDIS:a module 
description and demonstration using spruce budworm 
[J].Ecological Modelling,2004,180(1):153-174.



[18] Hu Y M,Xu C G,Chang Y,et al.Application of spatially explicit landscape model (LANDIS):A case 
researches in Huzhong area.Daxing’anling 
[J].Acta Ecologica Sinic,2004,24 (9) :1846-1856 (in Chinese). 胡远满,徐崇刚,常禹,等.空间直观景观模型

LANDIS在大兴安岭呼中林区的应用 
[J].生态学报,2004,24 (9):1846-1856. 

[19] Sheng M L,Liu Z F,Cui Z Q.Natural enemies of the tree borers in fire—slash in Daxing’anling 

Mountains 
[J].Scientia Silvae Sinicae,1992,28(1):80- 85 (in Chinese). 盛茂领,刘篆矛,崔振强.大兴安岭火烧迹地蛀干害

虫天敌种类调查研究 

[J].林业科学,1992,28(1):80- 85. 

[20] Ai C L,Wang C D,Ai S H.Research on characteristics of Larix gemelinii seed dispersal 
[J].Forestry Science ＆ Technology,1985,4:2-5 (in Chinese). 艾春霖,王慈德,艾淑华.兴安落叶松种子传播特

性的研究 

[J].林业科技,1985,4:2-5. 

[21] Hu H Q,Yao S R,Shang D Y.Characteristic and function of forest fire in Northeastern of China 
[J].Forest Fire Prevention,1991,31(4):13-16 (in Chinese). 胡海清,姚树人,尚德雁.东北林区林火的特点与作

用 

[J].森林防火,1991,31(4):13-16. 

[22] Mladenoff D J,He H S.Design and behavior of LANDIS,an object-oriented model of forest landscape 
disturbance and succession.Advances in spatial modeling of forest landscape change:approaches and 
applications
[M].Cambridge University Press,Cambridge,UK,1999:1-13.

[23] Gong X,Chang Y,Bu R C,et al.Long term effects of different forest harvesting modes on forest 
landscape pattern in Huzhong Forestry Bureau 
[J].Chinese Journal of Ecology,2006,25(7):805-812 (in Chinese). 公霞,常禹,布仁仓, 等.呼中林业局森林采

伐方式对森林景观格局的长期影响 

[J].生态学杂,2006,25 (7):805- 812. 

[24] Wang X G,Li X Z,He H S.Spatial simulation of forest succession under different fire disturbances 
and planting strategies in northern slopes of Great Xing’anling Mountains  
[J].Journal of Beijing Forestry University,2006,28(1):14-21(in Chinese). 王绪高,李秀珍,贺红士.大兴安岭森

林景观在不同火干扰及人工更新下的演替动态 

[J].北京林业大学学报,2006,28(1):14-21. 

[25] He H S,Mladenoff D J,Boeder J. An object—oriented forest landscape model and its representation 

of tree species
[J].Ecology Modeling,1999,119:1-19.

[26] Xu C G,Hu Y M, Chang Y,et al.The effect of cell-level uncertainty on spatially explicit landscape 
model simulation 
[J].Acta Ecologica Sinic,2004,24(9):1938-1950. 徐崇刚,胡远满,常禹,等.像元尺度上不确定性对空间景观直观

模型模拟的影响 

[J].生态学报,2004,24(9):1938-1950. 

[27] Loehle C.A hypothesis testing framework for evaluating ecosystem model performance
[J].Ecological Modelling,1997,97:153-165.

[28] Flannigan M,Campbell I,Wotton M,et al.Future fire in Canada’s boreal forest:Paleoecology results 

and general circulation model-regional climate model simulations
[J].Canadian Journal of Forest Research,2001,31:854- 864. 

[29] Zhao T L,Geng H D,Zhang X D,et al.Influence of temperature change on forest pests in China 
[J].Forest Pest and Disease,2003,22(3):29-32 (in Chinese). 赵铁良,耿海东,张旭东,等.气温变化对我国森林

病虫害的影响 

[J].中国森林病虫,2003,22(3):29-32. 

本刊中的本刊中的本刊中的本刊中的类类类类似文章似文章似文章似文章

1．赵光仪, 侯爱菊, 田兴军, 卓丽环, 柳文杰.西伯利亚红松(Pinus sibirica Du Tour)在大兴安岭的存在[J]. 中国

科学院研究生院学报, 1993,31(1): 56-60



Copyright by 中国科学院研究生院学报


