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Multi-decadal-scale climatic variation in northern China during the last millennium
and its correlation with atmospheric circulation: Results from CCSM4 Simulation

XU Ting-ting, SHI Zheng-guo
(State Key Laboratory of Loess and Quaternary Geology, Institute of Earth Environment,
Chinese Academy of Sciences, Xi’an 710075, China)

Abstract; Based on the CCSM4 results, the variations of the temperature and precipitation in the
monsoonal and arid zones of northern China during the last millennium and their correlations with North
Atlantic Oscillation ( NAO) and Southern Oscillation ( SO ) are analyzed. Consistent with various
geological records, a simulated “warm—humid, cold—dry, warm—humid” shift is clearly shown in both
regions during Medieval Warm Period, Little Ice Age and Current Warm Period, which proves the
performance of CCSM4 in northern China. Power spectrum analysis show that temperature, as well as
precipitation, in both zones have common periodicities, however, differences exist between zones. NAO
owns the common periodicities of quasi-50 yr with temperature, and of quasi-80 yr with precipitation. SO
and temperature have quasi-70 yr periodicity in common while SO and precipitation have quasi-80 yr
periodicity. Moreover, NAO and SO correlate significantly with both the monsoonal and arid climate
variations on multi-decadal scale. Thus, the large-scale atmospheric circulation could exert great
influences on the multi-decadal-scale climatic variation in northern China during the last millennium.
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Fig.2  Comparison between simulated and reconstructed
Northern Hemispheric annual temperature anomalies during
the last millennium after 30-yr running mean,

which based on 1961—1990 AD reference period
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Fig. 1  Correlation coefficients of simulated and reconstructed

Northern Hemispheric annual temperature
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All series are operated 30-yr running mean and those values followed

by “ =7 are statistically significant at the 99% confidence
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Fig.3 Simulated summer temperature anomalies in monsoonal
zone (30° ~45°N, 105° ~120°E) and arid zone (30° ~45°N,
70° ~100°E) in the past millennium, along with temperature

anomaly reconstructed from stalagmites in Shihua Cave. All
anomalies are based on 1961—1990 AD reference period and
operated by 30-yr running mean.
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Fig.4 Power spectrum analysis for summer temperature in; (a) monsoonal zone (30° ~45°N, 105° ~120°E)

and (b) arid zone (30° ~45°N, 70° ~100°E) , respectively
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Fig.5 Simulated summer precipitation in monsoonal zone
(30° ~45°N, 105° ~120°E) and 8'"0 in Dongge Cave
(25°17'N, 108°5'E) Stalagmite after 30-yr running mean
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Fig.6 Simulated summer precipitation in arid zone
(30° ~45°N, 70° ~100°E) and tree-ring reconstructed
precipitation index in Dulan region (35°50" ~36°30'N,
97°40' ~98°20'E) after 30-yr running mean
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Fig.7 Power spectrum analysis for summer precipitation in: (a) monsoonal zone (30° ~45°N, 105° ~ 120°E)

and (b) arid zone (30° ~45°N, 70° ~100°E) , respectively
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Fig.2  Correlation coefficients between simulated NAO,
SO and temperature, precipitation of monsoonal zone and

arid zone, respectively
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