摘 要

利用石家庄地区17个站1972-2008年的逐日平均气温、最低和最高气温资料，在对气温资料进行了均一性检验和订正之后，采用线性趋势、滑动t检验、皮尔逊相关系数、功率谱等方法，分析了平均气温、最低和最高气温、日较差、炎热日数、寒冷日数、霜冻日数和冰冻日数的年际、年代际和年内变化特征，并利用石家庄市区站1955-2008年54年的较长时间序列的平均气温资料，分析了周期变化特征，较全面的分析了石家庄地区气温的变化特征。

近37年，石家庄地区气候显著增暖，增暖现象在最低温度上表现更加突出。增温最大的是冬季平均气温，其次是春季和秋季，夏季的增温趋势最弱。石家庄地区日较差减小的趋势非常明显，冬季日较差减小幅度最大，其次是夏季和春季，秋季最小。气温日较差变小主要是以最低气温变暖幅度大于最高气温变暖幅度为特征。石家庄地区炎热日数呈增加趋势，寒冷日数则呈显著下降趋势。炎热日数的趋于增加，寒冷日数、霜冻日数和冰冻日数的趋于减少，也反映出该地区温度趋于温和。石家庄年平均气温存在7.2年的显著周期。
利用石家庄地区17个站1972-2008年的逐日降水资料，分析了年际、年代际和年内降水量的变化特征以及周期变化特征，并对暴雨的气候特征和变化规律进行了分析，同时分析了降水量极值的变化特征，较全面的分析了石家庄地区降水量的变化特征。研究表明：近37年来，石家庄地区年平均降水量呈上升趋势，但趋势较弱；春季和秋季平均降水量呈上升趋势，其中春季降水量呈显著上升趋势；夏季和冬季降水量则呈弱的下降趋势。石家庄降水量的变化趋势有明显的季节差异和区域差异。在70～90年代，石家庄地区年平均降水量基本上从西向东依次减少，近10年则是从西北向东南依次减少。石家庄年降水量存在4年、6-7年和26年的周期。石家庄地区年暴雨发生次数近37年来略有上升，但幅度非常小。石家庄暴雨发生次数在6月、8月、9月及汛期均呈上升趋势，但上升趋势不显著，其中6月的线性趋势最大；而7月则呈下降趋势，每10a暴雨次数减少近1次。6月和8月的上、中、下三旬的暴雨次数均呈上升趋势，其中6月下旬的上升趋势最明显；7月三旬的暴雨次数均呈下降趋势，其中7月下旬的下降趋势最明显。石家庄的暴雨发生次数从西北、东南向内部逐渐减少；暴雨出现最多的是西北部山区。石家庄地区的西部、北部的年暴雨次数呈上升趋势，其中北部新乐的年暴雨次数呈显著上升趋势；而南部的年暴雨次数则呈下降趋势，另外东部的辛集、深泽和西北的平山的年暴雨次数也呈下降趋势，其中辛集的下降趋势最明显。石家庄年暴雨次数存在18年、7.2年和2.77年的周期。在气候变暖的背景下，近37年石家庄极端强降水强度有增加的趋势。
利用石家庄市区站以及藁城、元氏、平山和新乐四个距离市区站较近的郊区站1962～2009年近48年的逐日平均气温、最低气温和最高气温资料，分析了石家庄城市热岛效应的年际、年代际和年内气候特征和变化趋势；利用这5个站2009年3月至2010年2月加密的逐时气温资料，分析了城市热岛效应的日变化特征。并分析了城市化对平均气温和降水量的影响。研究表明：石家庄热岛效应很明显，而且热岛效应在最低气温上表现更明显，且热岛强度呈显著增强趋势。热岛强度冬季最强，春季、秋季次之，夏季最弱，热岛强度在各季节均呈显著增强趋势。各月的热岛强度均呈现非常显著的增强趋势。石家庄热岛强度具有明显的日变化，夜间的热岛强度明显强于白天。城市化对气温的影响随时间变化越来越显著。近37年石家庄城市热岛增温率为0.26℃/10a；热岛增温贡献率为45.6%。从热岛增温率来看，秋季和冬季较大，夏季和春季较小。城市化对年均降水量的影响随时间变化不如平均气温明显。石家庄城市化因素造成的降水变化仅为0.3mm/10a，城郊差异不明显。城市化对夏季和冬季降水（雪）量的影响较大，对春、秋季降水量无明显影响。
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Abstract

Based on the daily temperature observation datas of 17 stations which had kinichi tested and revised in Shijiazhuang during 1972～2008, using the methods of the linear trend, sliding t testing, pearson, power, the correlation coefficient spectrum and so on, the trends and features of the daily mean temperature, the maximum and minimum daily temperature, the temperature daily range, the hot and cool days, as well as the frost and frozen days in the annual, decadal and year were analyzed.And based on the average temperature observation datas of the Shijiazhuang city during 1955～2008,the cycle was analyzed.In a word ,the author analysed the change feature of temperature more comprehensivly.

The results show that the climate in Shijiazhuang had obviously warming trends during recent 37 years,which the warming phenomenon of the minimum temperature showed more outstanding, with the strongest warming trends in Winter and the weakest in Summer. Temperature daily range was remarkable getting narrower in recent 37 years,with the the strongest narrow trends in Sinter and the weakest in Autumn. This was probably due to the greater increase in minimum temp than maximum temp. Hot days tend to increase, cold days, frost days and frozen tend to decrease, also reflected the moderate temperature in the region. The average temperature in Shijiazhuang had a significant cycle of 7.2 years.

Based on the daily precipitation datas of 17 stations in Shijiazhuang during 1972～2008,the author analysed comprehensively the precipitation variation of Shijiazhuang area,including the variation of precipitation in the annual, decadal and year ,and the feature of periodic variation as well as rainstorm characteristics and changes of climate and characteristics of extreme precipitation change. The results show that during receng 37 years, the average annual precipitation in Shijiazhuang showed an increasing trend, but the trend is weak, the average precipitation in spring and fall had an increasing trend, which showed a significant increase trends in spring; and the average precipitation in summer and winter downward trend weakly. The precipitation trend in Shijiazhuang had obvious seasonal variation and regional differences. The average annual precipitation in Shijiazhuang in 70～90 years basically reduced from west to east, nearly 10 years was in turn reduced from northwest to southeast.The annual precipitation in Shijiazhuang existed the cycle of 4 years ,6-7 years and 26 years .The number of rainstorms In Shijiazhuang in the past 37 years, had a slight increase.The numbers of heavy rainfall in June, August, September and the flood season showed an upward trend in Shijiazhuang, but the rise was not significant, in which the linear trend in June was the maximum; and the linear trend in July was a declining trend, which reduced nearlt one time in every 10 years. The numbers of heavy rainfall in the upper, middle and lower of June and August showed increasing ,which the increasing trend in late June was the most significant. The numbers of heavy rainfall in the upper, middle and lower of July showed decreasing, which the decreasing trend in late July was the most significant. The numbers of heavy rainfall in Shijiazhuang occurrenced from the northwest and southeast to the interior gradually reduced,and the most is in the northwest mountains. The numbers of heavy rainfall in the west and north of Shijiazhuang region had an increasing trend, which the increasing trend in Xinle in north was significant.While The numbers of heavy rainfall in south and Xinji,Shenze in eaat and Pingshan in northwest had a declining trend,which the declining trend was significant. The numbers of heavy rainfall in Shijiazhuang existed the cycle of 18 years ,7.2 years and 2.77 years . In the context of climate change,the extreme precipitation in Shijiazhuang nearly 37 years had an increasing trend.
Based on the daily averge temperature,min temperature and max temperature datas of the urban Station in Shijiazhuang and Gaocheng,Yuanshi,Pingshan,Xinle which were close to it during 1962～2009, the climate characteristics and trend of city heat island effect in Shijiazhuang in the annual, decadal and year,and diurnal variations which were based on the temperature datas by encryption of this the five stations from March 2009 to February 2010 were analysed. And urbanization on the impact of average temperature and precipitation were analysed.The results show that the heat island effect in Shijiazhuang was obvious, the heat island effect in the minimum temperature on record even more obvious, and the heat island intensity was significantly increasing trend.The heat island intensity of the strongest was in winter, the weakest in summer, and the heat island intensity in different seasons and in every months all showed significant increasing trend.The heat island intensity in Shijiazhuang had a significant diurnal variation, and the heat island intensity in the night was stronger than in the day. The impact of urbanization on temperature change over time was more and more significant. The increasing rate of urban heat island in Shijiazhuang nearly 37 years was 0.26 ℃/ 10a, heat island warming contribution rate 45.6%. Increasing rate from the heat island in autumn and winter was more than in summer and spring.The impact of urbanization on average annual precipitation over time was less obvious than on mean temperature. 
The precipitation rate due to the impact of urbanization in Shijiazhuang was only 0.3mm/10a, and the difference on urban and suburban was not obvious.The urbanization influence on precipitation in summer and snow in winter were obvious,but the influence in spring and autumn were not. 
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