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摘要: 鸟类是生物多样性评估与监测, 以及生态环境影响评价的重要指标。有关鸟类种类组成、数量与分布动态

的长期监测工作在欧美地区已有100多年的历史。本文在总结欧美陆地鸟类监测历史与现状的基础上, 着重介绍了

英国繁殖鸟类调查(the Breeding Bird Survey, BBS)、北美繁殖鸟类调查(the North American Breeding Bird Survey, 
BBS)和圣诞鸟类调查(the Christmas Bird Count, CBC)等重要的陆地鸟类长期监测计划。同时, 本文在分析中国鸟

类调查和现状的基础上, 参照英国BBS计划的调查设计与野外方法, 提出了中国BBS(the Chinese Breeding Bird 
Survey, Chinese BBS)计划的具体建议: (1)以国家相关部门为实施主体、然后逐渐向以非政府组织(non-government 
organization, NGO)为主体过渡, 并以学术团体为技术依托, 组织全国鸟类学工作者、观鸟爱好者和志愿者参与野

外调查工作; (2)根据各地观鸟志愿者的数量采用分层随机抽样(stratified random sampling)的取样策略选取调查样

方, 并结合样线法(line transects)和样点法(point transects)进行鸟类调查; (3)组建中国BBS信息共享平台, 要求鸟类

调查者按照统一的数据格式将调查结果在线输入平台之中; (4)相关部门和学术团体积极推动各地观鸟组织的发

展, 充分利用志愿者力量实施中国BBS计划。 
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History, status of monitoring land birds in Europe and America and cou- 
ntermeasures of China 
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Abstract: Because birds are important indicators of biodiversity, and useful for Ecological Impact Assess-
ment (EcIA), scientists have monitored the abundance, richness and distribution of bird species for >100 
years throughout the world. In this paper, we reviewed the history and status of land bird monitoring, par-
ticularly some well-known long-term monitoring programs such as the Breeding Bird Survey (BBS) in the 
UK, and the Breeding Bird Survey (BBS) and Christmas Bird Count (CBC) in North America. We also 
evaluated the status of large-scale bird monitoring programs in China, and propose a monitoring program 
called the Chinese Breeding Bird Survey (Chinese BBS) based on methodology of BBS in the UK. We sug-
gest the following: (1) the Chinese BBS could initially be administered by relevant government departments 
with support from academia, with responsibility gradually transitioned to non-government organizations to 
implement the monitoring scheme and organize professionals, amateurs and volunteers to conduct field sur-
veys; (2) survey squares could be randomly selected after stratification by volunteer density, and surveyed for 
birds using line and point transect surveys; (3) the results of all bird surveys should be recorded using a stan-
dard data format and could be edited and submitted via the Internet through a system named the Chinese BBS 
information sharing platform; (4) relevant governmental departments and academic organizations should ac-
tively promote the development of local bird watching societies, and implement the Chinese BBS with sup-
port from volunteer surveyors. 
Key words: monitoring land birds, cases of bird monitoring schemes, the Chinese Breeding Bird Survey 



304 生 物 多 样 性  Biodiversity Science 第 19 卷 

鸟类因具有分布广泛、种类多样以及易于识别

等特点(Gregory et al., 2003), 是研究 多和调查

为频繁的动物类群之一(Wiens, 1989; Gibbons & 
Gregory, 2006), 也是一类对栖息地改变和环境变化

反应极为敏感的动物(Morrision & Meslow, 1983; 
Fuller et al., 1995; Eeva et al., 1998; Hutto, 1998; 
Krebs et al., 1999; Both et al., 2010)。鸟类物种的组

成、数量、多样性和群落等特征可直接反映栖息地

的适宜性、生态系统健康与生物多样性状况、人类

活动对生态系统的干扰程度、土地利用和景观改变

对生态系统影响程度, 以及区域生态环境的质量

(Furness & Greenwood, 1993; Nally, 1997; Bibby, 
1999; Canterbury et al., 2000; Gregory et al., 2003; 
Jorgensen et al., 2005)等。因此, 鸟类又是生物多样

性监测和生态环境影响评价 (EcIA)的重要指标

(Treweek, 1999; Bibby et al., 2000; Gregory et al., 
2003)。 

有关鸟类种类组成、数量与分布调查及其动态

的长期监测工作在欧美地区已有100多年的历史, 
先后实施了许多具有国际性影响的长期监测计划

(Bart, 2005; Gregory et al., 2005; Sauer et al., 2008)。
这些计划的主要目的是在大尺度上了解鸟类物种

多样性、种群分布与数量动态, 分析鸟类与栖息地

的关系和估算鸟类多样性与数量的变化趋势, 为研

究和保护鸟类及其栖息地提供数据, 并在鸟类受胁

等级的划分、保护措施的制定等方面发挥了重要的

作用(Brown et al., 2001; Williams et al., 2002; U.S. 
Fish and Wildlife Service, 2004)。在中国, 鸟类生态

学研究起步较晚(郑光美, 1981), 虽然近几十年来中

国学者在鸟类学领域开展了大量的研究工作, 但却

缺乏对某一对象进行长期的监测与研究 (丁平 , 
2002), 有关鸟类种类组成与数量的监测工作亦开

展不多, 更缺乏长期的大尺度的陆地鸟类监测工

作。本文在总结欧美陆地鸟类监测的历史与现状的

基础上, 着重介绍英国繁殖鸟类调查(the Breeding 
Bird Survey, BBS)、北美繁殖鸟类调查(the North 
American Breeding Bird Survey, BBS)和圣诞鸟类调

查(the Christmas Bird Count, CBC)等重要监测计划

的具体实施方案, 分析我国陆地鸟类监测现状与存

在的问题, 并提出我国开展陆地鸟类监测工作的对

策与建议, 以促进我国实施大尺度的鸟类长期监测

计划。 

1  欧美陆地鸟类监测历史与现状 

19世纪以前许多北美人乐于参加传统的圣诞

狩猎活动。至19世纪末, 美国鸟类学家Frank M. 
Chapman提出了“在每年圣诞节期间人们应以计数

鸟类的数量来代替猎杀鸟类”的建议, 并于1900年
圣诞节开始了世界 早的鸟类监测计划, 即圣诞鸟

类调查(CBC), 该计划至今已不间断地持续了100多
年(Butcher, 1990; Dunn et al., 2005; LeBaron, 2009)。 

到了20世纪中叶, 人们逐渐意识到了环境变化

对生物的影响, 诸如农田生境的退化、河流湖泊的

水质恶化和有毒杀虫剂的危害(Dubos, 1964), 以及

广泛使用DDT所产生的残留农药在生物体内富集

后对整个生物链的影响(Zaret & Paine, 1973)等。虽

然当时已有研究表明杀虫剂可导致一些鸟类的死

亡, 但却无法确定杀虫剂是否会在大尺度上影响鸟

类种群数量 (George & Stickel, 1949; Genelly & 
Rudd, 1956; Hickey & Hunt, 1960; Hunt, 1960; 
Wurster et al., 1965; Keith, 1966)。据此, 英国于1962
年由BTO(British Trust for Ornithology)负责启动了

首个具有统一标准、大规模的陆生鸟类监测计划—

—常见鸟类调查(the Common Birds Census, CBC), 
旨在通过长期监测鸟类数量来反映环境质量的变

化(Marchant et al., 1990)。该计划被由BTO、JNCC 
(Joint Nature Conservation Committee)和RSPB(the 
Royal Society for the Protection of Birds)联合负责

的、始于1994年的繁殖鸟类调查(BBS)计划逐步取

代, 并于2000年结束。 
继英国CBC计划之后, 美国帕图克森特野生动

物研究中心(Patuxent Wildlife Research Center)和加

拿大国家野生动物研究中心(National Wildlife Re- 
search Center)于1966年合作启动了北美繁殖鸟类调

查(BBS)计划, 该计划是一个长期的、大尺度的、多

国合作的鸟类监测项目, 主要跟踪调查北美繁殖鸟

类种群的数量状态和变化趋势(Sauer et al., 2008)。 
随着20世纪60年代英国CBC计划和北美BBS计

划的实施, 瑞典、芬兰和丹麦等欧洲国家亦相继开

始实施一些全国性陆地鸟类监测计划(表1), 至2007
年共有35个欧洲国家开展了50多个鸟类监测项目

(Klvaňová & Voříšek, 2007)。在此基础上, 2002年1
月EBCC(the European Bird Census Council)启动了

包含欧洲主要繁殖鸟类监测项目的泛欧洲常见鸟
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类监测计划(Pan-European Common Bird Monitoring 
Scheme, PECBMS)。该计划旨在联合欧洲所有的鸟

类学家来共同关注鸟类种群的数量和分布区域, 并
以常见鸟类为指示物种进行繁殖期的鸟类数量监

测, 以此反映欧洲自然环境的变化。目前, 已有37
个国家或地区加入PECBMS计划。 

在澳大利亚, 1989年RAOU(the Royal Australa- 
sian Ornithologists Union)启动了澳大利亚鸟类调查

计划(the Australian Bird Count, ABC)(Loyn, 1986; 
Clarke et al., 1999)。除了长期监测鸟类数量动态的

项目之外, 美国IBP(the Institute for Bird Popula- 
tions)于1989年启动了北美鸟类繁殖力和存活力的

监测项目 (the North American Monitoring Avian 
Productivity and Survivorship Program, MAPS), 目

前该计划在美国和加拿大已经建有近450个监测站, 
每年持续开展雾网 (mist-netting)标记 (DeSante & 
Kaschube, 2009), 旨在获得并分享鸟类种群数量的

变化趋势和有关繁殖能力与存活力方面的数据, 为
决策者提供资料并确定需要保护的鸟类。 

由此可见, 目前在全球范围内已有众多的陆地

鸟类监测项目, 其监测范围大小不一, 监测时间各

有长短。不过这些已经开展的陆地鸟类长期监测项

目主要集中在北美和欧洲。此外, 在北美和欧洲还

有不少相对较小尺度(跨州或省)的监测项目, 如始

于1992年的意大利伦巴第地区常见繁殖鸟类调查

(Common breeding bird count in Lombardy)(Bani et 
al., 2009), 始于1993年的美国五大湖区鸣禽数量  
监测(Monitoring songbird populations in the Great 

 
 

表1  部分正在欧洲实施的陆地鸟类监测计划 
Table 1  Some ongoing schemes of monitoring land birds in Europe 

国家 
Country 

项目名称 
Scheme name 

起始年份
Start 

调查方法 
Method 

参考文献 
Reference 

芬兰 Finland 芬兰繁殖鸟类年度监测  
Annual monitoring of breeding birds in Finland 

1975 P & L Väisänen, 2006 

瑞典 Sweden 瑞典繁殖鸟类调查 Swedish Breeding Bird Survey 1975 P Ottvall et al., 2008 

丹麦 Denmark 繁殖与越冬鸟的样点法普查  
Point count census of breeding and wintering birds 

1976 P Heldbjerg & Eskildsen, 
2010 

捷克 Czech Republic 繁殖鸟类普查计划 Breeding Bird Census Programme 1981 P Reif et al., 2006 

爱沙尼亚 Estonia 样点法普查计划 Point census project 1983 P Leito & Kuresoo, 2004 

荷兰 Netherlands 常见繁殖鸟类调查计划 Common breeding species project 1984 T van Dijk et al., 2010 

法国 France 常见鸟类调查 Temporal Survey of Common Birds 1989 P Jiguet, 2009 

德国 Germany 德国鸟类学家联合会常见繁殖鸟类监测计划 Dachver-
band Deutscher Avifaunisten Monitoring programm Häufige 
Brutvögel 

1989 P, L & T Mitschke et al., 2005 

比利时 Belgium 瓦隆尼亚常见繁殖鸟类调查  
Common Breeding Birds Survey in Wallonia 

1990 P Paquet et al., 2010 

立陶宛 Lithuania 立陶宛繁殖鸟类监测计划  Lithuanian Breeding Bird 
Monitoring Scheme 

1991 P Kurlavicius, 2004 

英国 United Kingdom 繁殖鸟类调查 Breeding Bird Survey 1994 L Risely et al., 2010 

挪威 Norway 挪威繁殖鸟类普查 Norwegian Breeding Bird Census 1995 P Husby, 2003 

西班牙 Spain 常见繁殖鸟类监测计划  
Common Breeding Bird Monitoring Scheme 

1996 P Escandell, 2006 

奥地利 Austria 奥 地 利 繁 殖 鸟 类 调 查  Monitoring der Brutvögel 
Österreichs 

1998 P Teufelbauer, 2010 

爱尔兰 Ireland 乡村鸟类调查 Countryside Bird Survey 1998 L Coombes et al., 2009 

匈牙利 Hungary 常见鸟类监测 Monitoring of our common birds 1999 P Szép & Gibbons, 2000 

瑞士 Switzerland 繁殖鸟类数量监测  Monitoring of abundance breeding 
birds 

1999 T Kéry & Schmid, 2004 

意大利 Italy 意大利鸟类监测 Monitoraggio Italiano Ornitologico 2000 P Fornasari & de Carli, 
2002 

波兰 Poland 常见繁殖鸟类监测计划  
Common Breeding Bird Monitoring Scheme 

2000 L Chylarecki & Jawińska, 
2007 

保加利亚 Bulgaria 常见鸟类监测计划 Common Bird Monitoring Scheme 2004 L Spasov, 2008 

葡萄牙 Portugal 常见鸟类普查 Common Bird Census 2004 P Hilton et al., 2006 

P: 样点法; L: 样线法; T: 标图法 
P, Point transects; L, Line transects; T, Territory mapping 
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Lakes Region)(Howe et al., 1997), 始于2000年的科

罗拉多鸟类监测 (Monitoring Colorado’s Birds) 
(Leukering et al., 2000), 以及2003年开始的内华达

鸟类调查(the Nevada Bird Count)(http://www.gbbo. 
org/projects_nbc.html)等等。 

2  重要案例 

在全球鸟类监测项目中, 圣诞鸟类调查已有百

年历史, 调查区域涉及整个美洲大陆。在国际上具

有较大影响力的英国和北美的繁殖鸟类调查均是

始于20世纪60年代, 各自形成了相对成熟的监测方

案。 
2.1  英国繁殖鸟类调查(BBS)计划 

1962年英国启动了常见鸟类调查(CBC)监测项

目, 该项目要求志愿者在鸟类繁殖期内按照标准化

的标图法(territory mapping)(Kendeigh, 1944)在预先

选定的样方中开展调查。由于该项目是由观鸟志愿

者自由选择(free choice)调查样方, 导致了调查区域

主要集中在居住点的周围, 因此无法包含英国的大

部分生境。同时, 由于志愿者人数的不足和缺少后

续数据的处理等问题又限制了该项目的实施和扩

展(Noble, 2008)。基于此, BTO、JNCC和RSPB在

1992年和1993年联合开展了野外试点工作(Baillie 
& Marchant, 1992; Greenwood et al., 1995), 通过比

较样点法和标图法(Gregory & Baillie, 1994)、样线

法和样点法的差别(Gregory & Baillie, 2004), 以及

不同的取样策略(Gregory & Baillie, 1994, 2004), 确
定采用分层随机抽样的取样策略, 采用样线法和样

点法进行调查, 并 终于1994年启动了英国繁殖鸟

类调查(BBS)计划(Gregory et al., 1999)。经过6年的

发展, 繁殖鸟类调查的设计与方法不断完善, 除了

能够合理地估计农田和灌木生境中鸟类的变化趋

势外, 还可以对生活在城市和山地中的鸟类进行变

化趋势估计(Noble, 2008)。于是, BBS计划逐渐替代

了CBC项目, 终使实施了近40年的CBC于2000年
结束。 

BBS计划按照地方行政区划将英国分成83个地

区, 依照不同地区观鸟志愿者的人数进行抽样, 总
共选取了1,565个1 km × 1 km的调查样方, 然后安

排志愿者到指定的样方中开展鸟类调查(Gregory et 
al., 1996)。志愿者每年开展3次野外调查。第一次调

查时需要用生境代码(Crick, 1992)详细记录样方中

的不同生境, 并标记调查路线, 然后在繁殖季节的

前半季(4月初到5月中旬)和后半季(5月中旬到6月
底)分别开展第二次和第三次鸟类调查。具体调查方

法是: 志愿者在每个样方中选取两条平行的长度为

1 km的调查路线, 每条路线均匀分割成5段, 在每

小段路线中各自记录听到或见到的鸟类和所处的

生境(图1), 并分别记录距样线25 m内、25–100 m和

100 m以外3个距离区带内的种类与数量 (http:// 
www.bto.org/volunteer-surveys/bbs/taking-part/down-
load-forms-instructions), 以便进行鸟类发现概率分

析和鸟类密度估算(Buckland et al., 1993; Bibby et 
al., 2000)。每次调查的时间从早晨6点至7点之间开

始, 每条样线的调查时间一般在90 min左右。 
同时, 英国BBS计划网站(http://www.bto.org/ 

volunteer-surveys/bbs/latest-results)会每星期更新调

查范围、鸟类分布区域和相对数量以及调查报告等

相关数据, 定期发布的BBS年度报告会对当年和总 
 

  
图1  繁殖鸟类调查的理想路线示意图：每个1 km2调查样方

包含两条平行的南北或东西走向的长度为1 km的调查样线。

两条样线相隔500 m, 离边界250 m。每条样线分割成200 m
长的5段, 以1–10进行标记。在每段路线中志愿者按照三个

距离区带记录鸟类及其生境。 
Fig. 1  Diagram of ‘ideal’ BBS route: each square should con-
tain two parallel lines, north-south or east-west, each 1 km 
long. Transect lines should be roughly 500 m apart and 250 m 
from the edge of the square. Each transect line should be di-
vided into five equal sections 200 m in length, numbered 1–10. 
Volunteers should record birds and their habitats in three dis-
tance bands. (Breeding Bird Survey, 2011) 
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的鸟类数量变化趋势予以总结和分析(Risely et al., 
2009; Risely et al., 2010)。人们又进一步开发了

TRIM(Trends and Indices for Monitoring data)软件, 
以便对缺失数值的数据进行时序分析(the analysis 
of time series) (Pannekoek & van Strien, 1996), 并对

英国繁殖鸟类调查的监测设计、取样策略和调查方

法等一系列方法学上的问题予以详细概括(Gregory, 
2000)。 

随着该计划实施, 参加鸟类调查的志愿者和调

查样方数亦不断增加。目前, 每年有3,000多名志愿

者参加BBS计划的鸟类调查工作, 调查样方数达到

3,500个左右。例如, 2009年, BBS计划共调查了3,243
个样方, 记录到217种鸟类(Risely et al., 2010)。该计

划的实施为研究鸟类数量和种群趋势分析等科学

问题提供了大量的基础数据。 
2.2  北美繁殖鸟类调查(BBS)计划与圣诞鸟类调查

(CBC)计划 
北美BBS计划于1966年启动。该计划组织志愿

者在每年鸟类繁殖高峰期, 沿着公路开展鸟类调

查。每条样线长39.43 km(24.5英里), 每隔805 m(0.5
英里)设置1个记录点。在每个记录点, 调查者在3 
min内按照样点法记录距调查者402 m(0.25英里)范
围内的所有听到或者看到的鸟类个体。每次调查从

太阳升起的1.5 h后开始 , 持续记录5 h后结束

(http://www.pwrc.usgs.gov/bbs/)。到目前为止, BBS
计划在北美大陆已有4,100多条调查样线, 记录了

400多种鸟类。调查得到的所有原始数据和超过420
种鸟类的趋势估计等资料都可以从BBS网站下载

(http:// www.pwrc.usgs.gov/bbs/dataentry/)。 
圣诞鸟类调查于1900年启动, 至今已有110年。

该计划在进行鸟类调查时, 需要调查人员在圣诞节

前后数周内(一般从12月14日到翌年1月5日)的某一

天调查一个直径为24.14 km(15英里)的圆形区域内

的所有鸟类(Dunn et al., 2005)。在每一个调查区域

内, 组织至少10个志愿者分成若干小组, 沿着预设

的路线进行鸟类数量调查。该计划自实施以来, 已
从 初的25个调查区域, 增加至2008年的2,124个, 
并有超过5,000个志愿者参与此计划的野外调查工

作(LeBaron, 2009)。目前, 北美CBC计划的调查区域

已覆盖美国、加拿大、墨西哥、巴拿马, 以及哥伦

比亚、哥斯达黎加和巴西等越来越多的美洲国家。 

3  中国陆地鸟类监测现状与建议 

综上所述, 大尺度的鸟类种类与数量动态监测

是了解人类活动对生物多样性和生境影响及其动

态变化的重要手段。欧美地区许多大尺度鸟类监测

计划已经开展, 其取样策略、调查方法和数据管理

与分析等方面都已逐步完善(Gregory, 2000; Bart, 
2005; Voříšek et al., 2008), 但由于中国鸟类学研究

起步较晚(郑光美, 1981, 1995), 并受人力和财力限

制等诸多因素的影响, 使得中国至今未能实施任何

大尺度的陆地鸟类监测计划。 
1996–2000年期间, 我国在全国范围内开展了

陆生野生动物资源调查, 亦制定了《全国陆生野生

动物资源调查与监测技术规程》。但该调查存在着

设计与方法选用不合理、调查目标与方法选用不衔

接、只关注保护和受胁物种、调查目标设定上只关

注资源量、各门类与物种间的调查方法和时间与季

节的不协调、技术力量与资金不足, 以及缺乏长期

监测计划与实施能力等一系列问题, 使得我国在进

行全国范围内的陆生野生动物资源调查过程中, 亦
未能实施大尺度的长期鸟类监测计划。目前, 新一

轮的全国陆生野生动物资源调查项目即将全面展

开。为了有效推进我国陆地鸟类监测计划, 笔者依

据国际各类陆地鸟类种类与数量监测计划的成功

经验, 特提出以下建议:  
(1)国家相关部门应在关注保护和受胁物种, 开

展陆生野生动物资源调查的基础上, 关注常见鸟类

的调查与监测, 积极组织专家制定出符合我国实际

的中国繁殖鸟类监测计划 , 即中国BBS(Chinese 
BBS)计划, 以及相应的监测技术标准。虽然国际上

的长期鸟类监测项目一般由相关的NGO(如英国的

BTO)负责项目的实施和经费的筹集, 但基于我国

各类与鸟类相关的NGO发展之现状, 我国应以行政

主管部门为主体、以中国动物学会鸟类学分会等学

术团体与机构为技术依托, 组织与协调全国的鸟类

学工作者、观鸟爱好者和志愿者共同参与, 实施中

国BBS计划。经不断完善后, 相关的NGO逐渐过渡

为监测计划的主体, 组织和协调整个计划的实施。 
(2)制定合理的取样策略, 选用可行的调查方

法。取样策略和野外调查方法是陆地鸟类调查与监

测计划技术规范的核心, 它们将会对调查数据的科

学性和 终结果的可靠性等产生直接影响。英国
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CBC计划让志愿者自由选取调查样方使得调查区

域主要集中在英国南部, 导致调查结果产生较大的

偏差。我国是一个生境类型多样的国家, 专业技术

人员和观鸟爱好者的数量相对较少且分布不均。因

此, 建议采用英国BBS计划的取样策略, 依照各个

省(或地区)的观鸟志愿者人数进行分层随机抽样获

取一定数量的样方, 结合样线法和样点法进行样方

内的鸟类调查。 
(3)统一数据格式, 组建信息共享平台。北美地

区目前鸟类调查项目众多, 其取样策略和调查方法

以及关注的鸟类物种也不尽相同, 相互之间缺乏统

一的标准, 使这些项目的数据和后续结果无法共享

(Bart, 2005)。随着信息化时代的来临, 网络共享平

台已在鸟类监测计划的数据管理、分析和共享中扮

演着越来越重要的角色。例如, 英国BBS网站在

2003年开通以后, 极大地方便了志愿者在线提交和

浏览调查记录结果, 便于向公众公布所有鸟类物种

在不同尺度上的数量以及分布情况(Noble, 2008)。
因此, 在实施中国BBS计划开展大尺度鸟类监测工

作之前, 我们应该统一鸟类记录表格, 编制统一的

鸟类代码和生境代码, 保证在后期的数据共享中能

够整合。在此基础上, 进一步以相关专业机构为依

托, 构建中国BBS信息共享平台。 
(4)充分利用志愿者的力量, 实施中国BBS计

划。纵观国际各类鸟类监测计划的实施状况可知, 
众多志愿者的参与是大尺度鸟类监测项目完成的

前提, 也使这些项目具有公民科研(citizen science)
的性质。由于中国幅员辽阔、地貌多变, 仅仅依靠

我国的专业鸟类研究人员, 难以有效实施全国性的

长期鸟类监测计划。随着我国经济和社会的不断发

展, 国内的观鸟爱好者数量亦不断增加, 各地纷纷

成立各种类型的观鸟协会。因此, 各相关部门、学

术团体和鸟类学工作者应关心和积极推动各地各

类的观鸟组织与社团的发展, 进一步壮大观鸟爱好

者的队伍。在此基础上, 以中国BBS计划及其监测

技术标准为指导, 组织专家对志愿者进行适当培

训, 能够让志愿者在完成鸟类调查之后按照统一的

数据格式在信息共享平台上提交调查所得的数据, 
以逐步推进中国BBS计划的实施。 

参考文献 
Baillie SR, Marchant JH (1992) The use of breeding bird cen-

suses to monitor common birds in Britain and Ireland: cur-
rent practice and future prospects. Vogelwelt, 113, 172–182. 

Bani L, Massimino D, Orioli V, Bottoni L, Massa R (2009) 
Assessment of population trends of common breeding birds 
in Lombardy, Northern Italy, 1992–2007. Ethology Ecology 
and Evolution, 21, 27–44. 

Bart J (2005) Monitoring the abundance of bird populations. 
The Auk, 122, 15–25. 

Bibby CJ (1999) Making the most of birds as environmental 
indicators. Ostrich, 70, 81–88. 

Bibby CJ, Burgess ND, Hill DA, Mustoe SH (2000) Bird Cen-
sus Techniques, 2nd edn. Academic Press, London. 

Both C, Van Turnhout CAM, Bijlsma RG, Siepel H, Van Strien 
AJ, Foppen RPB (2010) Avian population consequences of 
climate change are most severe for long-distance migrants in 
seasonal habitats. Proceedings of the Royal Society B: Bio-
logical Sciences, 277, 1259–1266. 

Breeding Bird Survey (2011) BBS Survey Introduction. 
BTO/JNCC/RSPB. Thetford. http://www.bto.org/site/de- 
fault/files/u16/downloads/forms_instructions/bbs_instructions 
_2011.pdf. (accessed 2011–01–27) 

Brown S, Hichkey C, Harrington B, Gill R (2001) United 
States Shorebird Conservation Plan, 2nd edn. Manomet 
Center for Conservation Sciences, Manomet, Massachusetts. 

Buckland ST, Anderson DR, Burnham KP, Laake JL (1993) 
Distance Sampling: Estimating Abundance of Biological 
Populations. Chapman and Hall, London. 

Butcher GS (1990) Audubon Christmas Bird Counts. In: Survey 
Designs and Statistical Methods for the Estimation of Avian 
Population Trends (eds Sauer JR, Droege S), pp. 5–13. 
United States Fish and Wildlife Service, Biological Report, 
90(1). 

Canterbury GE, Martin TE, Petit DR, Petit LJ, Bradford DF 
(2000) Bird communities and habitat as ecological indica-
tors of forest condition in regional monitoring. Conservation 
Biology, 14, 544–558. 

Chylarecki P, Jawińska D (2007) Common Breeding Birds 
Monitoring in Poland: Annual Report 2005–2006. Polish 
Socitety for the Protection of Birds, Warszawa. (in Polish 
with English summary) 

Clarke MF, Griffioen P, Loyn RH (1999) Where do all the bush 
birds go? Wingspan, 9, S1–S16. 

Coombes RH, Crowe O, Lauder A, Lysaght L, O’Brien C, 
O’Halloran J, O’Sullivan O, Tierney TD, Walsh AJ, Wilson 
HJ (2009) Countryside Bird Survey Report 1998–2007. 
BirdWatch Ireland, Wicklow. 

Crick HQP (1992) A bird-habitat coding system for use in Brit-
ain and Ireland incorporating aspects of land management 
and human activity. Bird Study, 39, 1–12. 

DeSante DF, Kaschube DR (2009) The Monitoring Avian 
Productivity and Survivorship (MAPS) program 2004, 2005, 
and 2006 report. Bird Populations, 9, 89–169. 

Ding P (丁平) (2002) Status and development of avian ecology 
in China. Chinese Journal of Zoology (动物学杂志), 37(3), 



第 3 期 斯幸峰和丁平: 欧美陆地鸟类监测的历史、现状与我国的对策 309 

71–78. (in Chinese with English abstract) 
Dubos R (1964) Environmental biology. BioScience, 14, 11–14. 
Dunn EH, Francis CM, Blancher PJ, Drennan SR, Howe MA, 

Lepage D, Robbins CS, Rosenberg KV, Sauer JR, Smith KG 
(2005) Enhancing the scientific value of the Christmas Bird 
Count. The Auk, 122, 338–346. 

Eeva T, Lehikoinen E, Rönkä M (1998) Air pollution fades the 
plumage of the great tit. Functional Ecology, 12, 607–612. 

Escandell V (2006) Breeding Bird Survey in Spain. SEO/ Bir-
dLife, Report 1996–2005, Madrid. 

Fornasari L, de Carli E (2002) A new project on breeding bird 
monitoring in Italy. Bird Census News, 15, 42–54. 

Fuller RJ, Gregory RD, Gibbons DW, Marchant JH, Wilson JD, 
Baillie SR, Carter N (1995) Population declines and range 
contractions among lowland farmland birds in Britain. Con-
servation Biology, 9, 1425–1441. 

Furness RW, Greenwood JJD (1993) Birds as Monitors of En-
vironmental Change. Chapman & Hall, London. 

Genelly RE, Rudd RL (1956) Effects of DDT, toxaphene, and 
dieldrin on pheasant reproduction. The Auk, 73, 529–539. 

George JL, Stickel WH (1949) Wildlife effects of DDT dust 
used for tick control on a Texas prairie. American Midland 
Naturalist, 42, 228–237. 

Gibbons DW, Gregory RD (2006) Birds. In: Ecological Census 
Techniques: A Handbook (ed. Sutherland WJ), pp. 308–350. 
Cambridge University Press, Cambridge. 

Greenwood JJD, Baillie SR, Gregory RD, Peach WJ, Fuller RJ 
(1995) Some new approaches to conservation monitoring of 
British breeding birds. Ibis, 137, S16–S28. 

Gregory RD (2000) Development of breeding bird monitoring 
in the United Kingdom and adopting its principles elsewhere. 
The Ring, 22, 35–44. 

Gregory RD, Baillie SR (1994) Evaluation of Sampling Strate-
gies for 1-km Squares for Inclusion in the Breeding Bird 
Survey. BTO, Research Report No. 139, Thetford. 

Gregory RD, Baillie SR (2004) Survey design and sampling 
strategies for breeding bird monitoring. Bird Census News, 
13, 19–31. 

Gregory RD, Bashford RI, Balmer DE, Marchant JH, Wilson 
AM, Baillie SR (1996) The Breeding Bird Survey. British 
Trust for Ornithology, Thetford. 

Gregory RD, Gibbons DW, Impey A, Marchant JH (1999) 
Generation of the Headline Indicator of Wild Bird Popula-
tions. BTO & RSPB, BTO Research Report 221, Thetford & 
Sandy. 

Gregory RD, Noble D, Field R, Marchant J, Raven M, Gibbons 
DW (2003) Using birds as indicators of biodiversity. Ornis 
Hungarica, 12/13, 11–24. 

Gregory RD, van Strien A, Vorisek P, Meyling AWG, Noble DG, 
Foppen RPB, Gibbons DW (2005) Developing indicators for 
European birds. Philosophical Transactions of the Royal So-
ciety B: Biological Sciences, 360, 269–288. 

Heldbjerg H, Eskildsen A (2010) Monitoring Population 
Changes of Common Birds in Denmark 1975–2009. Danish 

Ornithological Society, Annual Report of the Point Count 
Project, Copenhagen, Danmark. (in Danish with English 
summary) 

Hickey JJ, Hunt LB (1960) Initial songbird mortality following 
a Dutch Elm Disease control program. The Journal of Wild-
life Management, 24, 259–265. 

Hilton G, Meirinho A, Elias G (2006) Common Bird Monitor-
ing is up and running in Portugal. Bird Census News, 19, 
9–15. 

Howe RW, Niemi GJ, Lewis SJ, Welsh DA (1997) A standard 
method for monitoring songbird population in the Great 
Lakes Region. The Passenger Pigeon, 59, 183–194. 

Hunt LB (1960) Songbird breeding populations in 
DDT-sprayed Dutch Elm Disease communities. The Journal 
of Wildlife Management, 24, 139–146. 

Husby M (2003) Point count census using volunteers of terres-
trial breeding birds in Norway, and its status after six years. 
Ornis Hungarica, 12/13, 63–72. 

Hutto RL (1998) On the importance of stopover sites to mi-
grating birds. The Auk, 115, 823–825. 

Jiguet F (2009) Method learning caused a first-time observer 
effect in a newly started breeding bird survey. Bird Study, 56, 
253–258. 

Jorgensen SE, Costanza R, Xu F (2005) Handbook of Ecologi-
cal Indicators for Assessment of Ecosystem Health. Taylor 
& Francis Group, London. 

Kéry M, Schmid H (2004) Monitoring programs need to take 
into account imperfect species detectability. Basic and Ap-
plied Ecology, 5, 65–73. 

Keith JO (1966) Insecticide contaminations in wetland habitats 
and their effects on fish-eating birds. Journal of Applied 
Ecology, 3, 71–85. 

Kendeigh SC (1944) Measurement of bird populations. Eco-
logical Monographs, 14, 67–106. 

Klvaňová A, Voříšek P (2007) Review on large-scale generic 
population monitoring schemes in Europe 2007. Bird Cen-
sus News, 20, 2. 

Krebs JR, Wilson JD, Bradbury RB, Siriwardena GM (1999) 
The second silent spring? Nature, 400, 611–612. 

Kurlavicius P (2004) Monitoring of breeding birds in Lithua-
nia. Bird Census News, 13, 77–80. 

LeBaron GS (2009) The 109th Christmas Bird Count. Ameri-
can Birds, 63, 2–7. 

Leito A, Kuresoo A (2004) Preliminary results of a national 
bird monitoring programme in Estonia. Bird Census News, 
13, 81–86. 

Leukering T, Carter MF, Panjabi AO, Faulkner D, Levad R 
(2000) Monitoring Colorado’s Birds: the Plan for 
Count-based Monitoring. Rocky Mountain Bird Observa-
tory, Brighton, Colorado. 

Loyn RH (1986) The 20-minute search: a simple method for 
counting forest birds. Corella, 10, 58–60. 

Marchant JH, Hudson R, Carter SP, Whittington P (1990) 
Population Trends in British Breeding Birds. British Trust 



310 生 物 多 样 性  Biodiversity Science 第 19 卷 

for Ornithology, Tring. 
Mitschke A, Sudfeldt C, Heidrich-Riske H, Dröschmeister R 

(2005) The new monitoring of common breeding birds in 
the wider countryside of Germany-monitoring sites, field 
method and preliminary results. Vogelwelt, 126, 127–140. 
(in German with English abstract) 

Morrision ML, Meslow EC (1983) Impact of forest herbicides 
on wildlife: toxicity and habitat alteration. Transactions of 
the North American Wildlife and Natural Resources Con-
ference, 48, 175–185. 

Nally RM (1997) Monitoring forest bird communities for im-
pact assessment: the influence of sampling intensity and 
spatial scale. Biological Conservation, 82, 355–367. 

Noble D (2008) Breeding Bird Survey in the UK. In: A Best 
Practice Guide for Wild Bird Monitoring Schemes (eds 
Voříšek P, Klvaňová A, Wotton S, Gregory RD), pp. 55–58. 
CSO/RSPB, Trebon, Czech Republic. 

Ottvall R, Green M, Lindström Å, Svensson S, Esseen PA, 
Marklund L (2008) Distribution and habitat selection of Or-
tolan Bunting in Sweden. Ornis Svecica, 18, 3–16. 

Pannekoek J, van Strien AJ (1996) TRIM—Trends & Indices 
for Monitoring Data. Statistics Netherlands, Research Paper 
No. 9634, Voorburg. 

Paquet JY, Jacon JP, Kinet T, Vansteenwegen C (2010) Com-
mon bird population trends in Wallonia, 1990–2009. Aves, 
47, 1–19. (in French with English summary) 

Reif J, Voříšek P, Šťastný K, Bejček V (2006) Population 
trends of birds in the Czech Republic during 1982–2005. 
Sylvia, 42, 22–37. (in Czech with English summary) 

Risely K, Baillie SR, Eaton MA, Joys AC, Musgrove AJ, No-
ble DG, Renwick AR, Wright LJ (2010) The Breeding Bird 
Survey 2009. BTO, Research Record No. 559, Thetford. 

Risely K, Noble DG, Baillie SR (2009) The Breeding Bird 
Survey 2008. British Trust for Orithology, Research Report 
537, Thetford. 

Sauer JR, Hines JE, Fallcon J (2008) The North American 
breeding bird survey, results and analysis 1966–2007. Ver-
sion 5.15.2008. USGS Patuxent Wildlife Research Center. 
Laurel, MD. http://www.mbr-pwrc.usgs.gov/bbs/bbs.html. 
(accessed 2011–01–27) 

Spasov S (2008) The State of Bulgaria’s Common Birds. Bul-
garian Society for the Protection of Birds, Conservation Se-
ries, Book 13. BSPB, Sofia, Bulgaria. (in Bulgarian and 
English) 

Szép T, Gibbons D (2000) Monitoring of common breeding 
birds in Hungary using a randomised sampling design. The 
Ring, 22, 45–55. 

Teufelbauer N (2010) The Farmland Bird Index for Austria: 
first results of the changes in populations of common birds 
of farmed land. Egretta, 51, 35–50. (in German with English 
abstract) 

Treweek J (1999) Ecological Impact Assessment. Blackwell 
Science Ltd, Oxford. 

U.S. Fish and Wildlife Service (2004) A Blue-print for the Fu-
ture of Migratory Birds: Migratory Bird Program Strategic 
Plan 2004–2014. U.S. Fish and Wildlife Service, Washing-
ton, DC. 

Väisänen RA (2006) Monitoring population changes of 86 land 
bird species breeding in Finland in 1983–2005. Lin-
nut–vuosikirja, 2005, 83–98. (The yearbook of the Linnut 
magazine, in Finnish with English summary) 

van Dijk AJ, Boele A, Hustings F, Koffijberg K, Plate CL 
(2010) Breeding Birds in the Netherlands in 2008. SOVON,  
SOVON-monitoring report 2010/01, Beek-Ubbergen. (in 
Nederland with English summary) 

Voříšek P, Klvaňová A, Wotton S, Gregory RD (2008) A Best 
Practice Guide for Wild Bird Monitoring Schemes. 
CSO/RSPB, Trebon, Czech Republic. 

Wiens JA (1989) Ecology of Bird Communities Volume 1: 
Foundations and Patterns. Cambridge University Press, 
Cambridge. 

Williams BK, Nichols JD, Conroy MJ (2002) Analysis and 
Management of Animal Populations. Academic Press, New 
York. 

Wurster CF Jr, Wurster DH, Strickland WN (1965) Bird mor-
tality after spraying for Dutch Elm Disease with DDT. Sci-
ence, 148, 90–91. 

Zaret TM, Paine RT (1973) Species introduction in a tropical 
lake. Science, 182, 449–455. 

Zheng GM (郑光美) (1981) Retrospect and progress of avian 
ecology in China. Chinese Journal of Zoology (动物学杂

志), 16(1), 63–68. (in Chinese) 
Zheng GM (郑光美) (1995) Ornithology (鸟类学). Beijing 

Normal University Press, Beijing. (in Chinese) 

(责任编辑: 闫文杰) 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


