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Fig. 1 Locations of the study area and the meteorological stations
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i (R, 2010) MR XK SSERRN
BASANE], AL (R RIE X ), Aedt e |
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FE (Duetal., 2013) 55, SR —EES,
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PIBIRIIC R I, BRIL=Z A, HLIRE T8 1ac s
RICRIRZ” WZ5EWIA . 1l Wang et al. (2018)
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I F PRI AT A7 A — 7 AN E 5 R PR
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The Relationship between Annual Precipitation and Temperature
and Its Spatiotemporal Variability in Northern China

CHEN Yang, MA Long”, LIU Tingxi, HUANG Xing, LIANG Longteng
College of Water Conservancy and Civil Engineering College, Inner Mongolia Agricultural University, Hohhot 010018, China

Abstract: Different types of relationship between precipitation and temperature have different impacts on vegetation, water resources,
and environment. It has became an important research content to reveal the relationship types, temporal and spatial variability and
influence of a wide range of climate typologies. This paper took the North of China as the study area, which encompasses a vast area
with a variety of climate types, regional meteorological records (including precipitation and temperature) from 1951 to 2016 were
obtained from 357 different gauge stations, by adopting several statistical methods, such as the central cluster method to reveal the
relationship between precipitation and temperature from both qualitative and quantitative perspectives. The results indicated that, on
the whole, the correlation between precipitation and average maximum temperature (—0.568-0.082) was stronger than average
minimum temperature (—0.018-0.413) and average temperature (—0.39-0.261), there were two mainly relationships between
precipitation and temperature: trend direction and trend reverse, which can be divided into six small classes: warm dry-cold wet
alteration, warm wet-cold dry alteration, warm dry, warm wet, cold dry, and cold wet. the warm wet whose duration time is between
21 to 40 a appeared in a large range of the study area since 1980s, accounted for majority of the trend direction, however, the trend
reverse relationship consisted largely of the warm dry-cold wet alternation, which appeared mostly in the early 1950s and the time of
duration was different from 13 to 66 a. Between 1950s and 1970s, the relationship between precipitation and average minimum
temperature focus on the warm dry, besides, the relationships among precipitation, average temperature and average maximum
temperature are mainly in warm dry-cold wet alternation, during the 1980s—1990s, the relationship between precipitation and three
types of temperature successively changed into the warm wet. the change time of the relationship between precipitation and average
temperature was earlier than the other two, and the northern area changed earlier than the south, after entering the 21 century, the
relationship of precipitation and three types of temperature was mostly the warm dry-cold wet alternation in the north while in the
south, it mainly showed the warm wet. This study enriches research regarding the relationship between precipitation and temperation
and provides a reference for the improvement of regional ecological environment and the response to water resources problems.

Key words: precipitation; temperature; relationship; spatiotemporal variability; Northern China



