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Table 1 The annual and seasonal changing rate of light, heat and water

S #HT Meteorological factors # Spring ¥ Summer # Autumn £ Winter 4 Annual
S8 Temperature/( °C+10a™") 0.20° -0.08 0.12 0.42°" 0.16
FEK Precipitation/( mm-10a~") 0.61 0.17 3.45 1.69 2.9
KR 41 B Solar radiation/(MJ-m™?-10a"") ~2.37 -30.85" " -17.24"" -19.00" * 208.39° "
H B Sunshine/(h-10a"") 12.947 53.66" * 23.647 " 30.37° " 112.05°

Hox x « B RELO0.05HO0.0l KFHEEHRE,

Note: * and * * mean significance at 0.05 and 0.01 levels respectively.
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Note: The real straight line is liner trend line, while the dotted straight line is the line of mean annual value in recent 50 years.
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Fig.1 The change trends of heat resources in recent 50 years
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Fig.2 M - K break detector of heat resources in recent 50 years
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Note:The real straight line is liner trend line, while the dotted straight line is the line of mean annual value in recent 50 years.
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Fig.3 The change trends and M - K break detector of light resources in recent 50 years
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Fig.4 The change trends and M — K break detector of water resources in recent 50 years
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Change characteristics of agricultural climate resources under the
background of climate change in Southwestern Shandong Province

LI Rui-ying', REN Chong-yong', ZHANG Cui-cui®, LIU Tao', JIANG Xiao-dong’
(1. Heze Municipal Bureau of Meteorology , Heze, Shandong 274000, China;
2. Jining Municipal Bureau of Meteorology , Jining, Shandong 272000, China;
3. Key Laboratory of Agrometerology of Jiangsu Province, College of Applied Meteorology of Nanjing University of
Information Science & Technology , Nanjing, Jiangsu 210044, Chim‘ )

Abstract: Based on the meteorological data from 1961—2010 in Southwestern Shandong Province, by using climat-
ic trend rate and the Mann - Kendall break detector method, analysis was made of the variation trends of regional main a-
gricultural climate resources of the four seasons and the annual light, heat and water and so on. The resulis showed that
the annual average temperature, =>0%C and =107 accumulated all had increasing tendency, with the tendency ratios of
climate were 0.16°C/10a, 53.8(°C+d)/10a, 83.5(°C +d)/10a respectively, and this increase was most distinct during
winter while spring secondly, abrupt changes occurred in the middle of 1990s, the frostless period was prolonged by 1.9
d/10a, all over showed that the heat resources became rich after abrupt change; the light resources had very significant
decreasing trend, especially the most remarkable during summer, autumn and winter, and the light resources had abrupt
changed at the middle of 1980s, while the solar radiation and sunshine hours decreased by 208.4 MJ/( m®*10a) and
112.1 h/10a respectively; the annual precipitation had no obvious change, with a little increase, and it had uneven dis-
tribution in inter-annual and each season every year, while the days of heavy rainfall increased, the water decreased dur-
ing spring and autumn while increased during summer and winter. The whole study area had warming and drying trend
while the main characteristics were rich heat resources, deficiency light resources and insufficient water resources.

Keywords: agricultural climatic resources; change characteristics; trend; Southwestern Shandong Province;

(L% 246 W)

Analysis of variation characteristics of reference crop evapotranspiration
in important water source supply areas of the Yellow River

WANG. Zhi-gui''?, WANG Su-ping', WANG Jian-bing’, ZHANG Sheng-zhi*
(1. Institute of Arid Meteorology, CMA , Key Laboratory of Arid Climatic Change and Reducing Disaster of
Gansu Province, Lanzhou, Gansu 730020, China; 2. Gannan Meteorological Bureau, Hezuo, Gansu 747000, China)

Abstract: Because of natural and human factors, in recent years the grassland ecology of the upper reaches of the
Yellow River was badly damaged by grassland degradation, desertification, and even some places the phenomenon such
as water resources exhausted. Reference crop evapo-transpiration amount { ET;) changes and have great influence on the
water resources and ecological status, so the pastoral areas of Gannan ET, change characteristics are analyzed, and fur-
ther research is carried out on whether the effect of plateau meteorological factors is significant on ETo of the pastoral ar-
eas. The meteorological data from 4 observatory stations in Gannan pastoral areas in 1971-—2010 years are used to calcu-
late ET, value of pastoral area from month to month with Penman-Monteith formula. Through statistical analysis, correla-
tion analysis, small affected Mann-Kendall method, it is found that interannual variability of ET, in Gannan pastoral ar-
eas increases year by year, rising to 8.8 ~ 19.5 mm/10a; it shows a obvious 10-year cycle before 1985 while a 5-year
cycle from 2000—2010; and it appears a faster rise in the recent 20 years since the 1990s, and even a sudden increase
after 1996. The ET, of pastoral areas in summer is the largest and rises fastest year after year; while it in winter is the
minimum and rises slowest yearby year. The uneven spatial distribution of ET, in pastoral areas is related not only to the
complexity of local special plateau topography, but also to the difference of main meteorological factors influencing the
amount of evapo-transpiration .

Keywords: reference crop evapotranspiration ( ETj) ; variation characteristic; Gannan pastoral area



