中文摘要
本文所讨论的沙尘天气主要为起沙机理一致的扬沙和沙尘暴，研究范围为北纬35度以北地区，站点340个。考虑到沙尘资料序列的均一性，资料开始统计年份选定1961年，因为这以后的沙尘暴记录规范、详细且日界一致，站点密度也大,资料截止年份为2003年共43年。在第三、四章节，文中首先对所选我国北方范围的沙尘主要影响区进行分区，用网格面积加权计算区域平均的方法，比较了各区沙尘天气的气候特征，包括日变化、月变化、季节变化、年变化、年代际变化特征及变化周期和发生突变的年份。指出我国北方的扬沙与沙尘暴日数的高频区具有一致性，主要在我国的西北部存在两个多发地区：一是河西走廊、巴丹吉林沙漠、腾格里沙漠、毛乌素沙地及其周边地区；其次是塔克拉玛干大沙漠和柴达木盆地及其周边地区。且大部分地区的扬沙＋沙尘暴日数呈总体下降的趋势，沙尘日数总体增加仅出现在个别地区。在量级上，西部沙尘日数明显多于东部地区，春季是各区沙尘天气的多发期。沙尘暴的发生有比较明显的日变化特征，各区白天较夜间更易发生沙尘暴，发生沙尘暴初始时刻的峰值出现在午后14—15时。近47年来我国北方的沙尘日数还没有表现出明显的周期性变化，各区的沙尘日数均在二十世纪八十年代中期前后发生了由多到少的跃变。总的来说，我国北方的沙尘天气的经向分布有明显的区域特征，尤其在1区表现得最为突出，2区和3区则比较接近。
考虑到我国北方自西向东气候差异可能对沙尘天气造成的影响，在文中的第五章节，对各区与沙尘事件关系较为密切的地面气象要素包括降水、温度、风、湿度、蒸发量、植被指数等作了详细的相关分析和对比分析，揭示了各区控制沙尘天气变化的敏感因素。得出在越干燥（降水少、温度高、湿度低、蒸发量大）、覆被指数越差的西部地区，沙尘越多；1区年际尺度上降水的增加、湿度的增大对减弱各区沙尘天气的影响起了一定的作用；1区的多沙日数还相应地发生在温度高、蒸发量大的月份；比较各区沙尘日数与其它气候因子的相关关系，2区和3区较为一致。各区在湿度越低、平均风速越大或大风日数（或风速>=5m/s日数）越多的月份，越易发生沙尘天气；在温度偏高、风力偏弱、蒸发量不大的年份，少沙尘天气；风要素是影响各区沙尘天气的最为直接、最优相关的因子。
在文中的第六、七章节又进一步将全区沙尘与蒙古国的降水、我国北方积雪日数、青藏高原积雪日数和表征气候异常变化信号的大气-海洋环流因子包括ENSO事件、NAO、PDO、AO、SOI指数及太阳黑子数等进行研究分析，更深入地揭示了全球气候准周期性变化对沙尘天气趋势的主导性作用。得出蒙古国西部特别是47.5°N---50.0°N，90.0°E---92.5°E区域内前一年降水对我国北方的沙尘天气具有较好的指示性；而蒙古全区的平均降水量对我国北方主要是与内蒙古相邻的个别站点有很好的负相关性。青藏高原前一年冬季积雪日数和我国北方的年沙尘日数呈较好的负相关性，当前冬青藏高原积雪日数多时，来年我国北方少沙尘；反之，则多沙尘。另外，就我国北方区域的积雪日数而言，指示性比较强的区域是40°N---45°N， 110°E---115°E内蒙古范围内的四子王旗、苏尼特左旗、阿巴嘎旗、那仁宝力格，这些站点的前一年冬季的平均积雪日数对我国北方的沙尘日数有很好的指示性，这些地区前一年冬季积雪日数多时，我国北方少沙尘；反之，则多沙尘。同时，与我国北方340个站合并的逐年序列的沙尘日数能很好响应的是NAO、PDO、AO指数，且均呈负相关，这些指数偏高的年份，对应我国北方少沙尘；反之，则多沙尘。此外，我国北方的沙尘还与SOI指数有很明显的滞后两年的正响应关系。年际变化中，与以上指数有显著相关的单站分布表现出不同的特征，其中，NAO指数与单站相关不明显，与AO、PDO有显著负相关的点主要分布在我国北方的中、东部地区，与SOI滞后两年正相关的点也主要分布在中、东部地区。太阳活动强（弱）与我国北方沙尘日数的少（多）是一种更长尺度的年代际的相关关系，年际尺度上表现得并不明显。
在前七章的基础上，第八章综合各类因子初步制作了我国北方沙尘气候预测的概念模型，又进一步对相关性比较好的七个前期因子包括我国北方区域前一年的年平均气温、（前一年的）年平均风速、前一年的年平均相对湿度、前一年的年平均蒸发量、蒙古国OMNOGOV站前一年的年降水量、青藏高原前冬积雪日数、阿巴嘎旗站前冬积雪日数、前年的SOI指数以及西部1区前一年的年平均降水量作逐步回归，挑选出最优因子三个即（前一年的）年平均风速、前年的SOI指数、阿巴嘎旗站前冬的平均积雪日数建立统计回归预测模式，以期为沙尘天气的预测工作提供一些参考依据。最后，得出了几点启示与建议，为实现可持续发展战略提供决策依据。
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英文摘要
Regional Characteristics and the Climatic Controls of Dust Events in Northern China

Abstract

The research objects of This paper are wind-blown sand and dust storms from 340 observation stations selected in Northern China from 1961 to 2003.At first,in the third and 4th parts after the affected areas of dust events are divided into three sub-regions, regional climatic characteristics of dust events,including diary ,mensal,seasonal,inter-annual,decadal variation features,change period and abrupt point, are analyzed and compared.Such resules are obtained,that the spartial distribution characteristics of  wind-blown sand and dust storms are same,that in most observation stations days with sand-stormy weather show a downward trend,that days in the west are more than those in the east,that days in spring are the most in any region,that diary variation features are obvious for dust storms,that in any region dust storms merge freguently in the day,that they begin mostly at two or at three in the afternoon,that during 47 years dust events in Northern China vary without a clear period,that an abrupt change point in any region occurs in the mid 1980s.in a whole,sand-dust storm weather in Northern China has outstanding regional characteristics especially in the first region,but variation features are simular in the second and the third region.  
In view of significant climatic difference from west to east.in the 5th part the relationship between tendency of days with sand-stormy weather and the climatic factors, such as precipition, air temperature,wind,relative humidity,evaporation,vegetation index and so on,is detailedly discussed.The sensitive factors which act on sand-stormy weather are revealed in any region.It is shown that the bellowing conclusions.in the west region where the air is dry days with dust events are more than in the east regions.In the first region,declining annual variation with sand-stormy days is related to increasing annual precipition and mean-annual relative humidity,meanwhile dust events occur in months when air temperature is high, evaporate quicken. The correlation relations between sand-dust and climatic factors are closed in the second and third region.In any region dust events occur in months when relative humidity is low, mean wind speed or days with strong wind start to increase. In years when temperature is high, wind speed is low,evaporate reduces sand-dust weather occurs less.Wind is the directest and the most excellent correlation factor.
Furthermore,in the 6th and 7th parts the relationship between days with sand-storm in northern China and precipition in Mongolia,perpetual snow days on Qinghai-Xizang Plateau, snow covered days in Northern China,the circulation factors such as ENSO events,the NAO,PDO,AO,SOI,and SIDC index,is researched.Results show that pre-periodic variaition of global climate plays an important role in tendency of sand-storm weather.It is shown that precipition in the last year in the west of Mongolia, eapecially from northen latitude 47.5 to 50,from eastern longitude 90 to 92.5, is conductive to sand-dust weather in Northern China.There exists negative correlation between days with dust events in Northern China and  snow covered days Qinghai-Xizang Plateau last winter,and snow covered days last winter in the area from northen latitude 40 to 45,from eastern longitude 110 to 115 in inner- Mongolia, and the NAO,and PDO,and AO index. The negative correlation between regional mean precipition in Mongolia and several stations near to inner-Mongolia, positive correlation between days with dust events in Northern China and the SOI index two years ago are found.Accordingly,The different spartial correlation relationships exist between single station and the NAO,and PDO,and AO,and SOI index.The distribution characteristics with the NAO index are not evident.The significant correlateion stations with the PDO,AO,SOI index are In the middle and east in Northern China.The correlateion relationship between annual days with dust events in Northern China and the SIDC index is not significant,but it is evident on decadal scale.    
Based on these,in the 8th part the relevant concept pattern is given.Meanwhile,by stepwise linear regression analysis,forecast equation is built so as to help the prediction of dust events in Northern China.Finally, some counter measures and suggests are put forward in order to make decision for persistence development.
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