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Fig. 1  Meteorological station distribution in Northeast China
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Fig. 2 The inter-annual variations of the heavy rainfall PCD ( solid line) and days

( dotted line) over different areas in Northeast China
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Fig. 3 Spatial distribution of the heavy rainfall (a) PCD and (b) PCP over Northeast China from 1961 to 2005
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Fig. 4 The inter-annual variations of the heavy rainfall ( a) PCD and ( b) PCP over Northeast China
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Fig. 5 Distribution of the high and wind fields composited ( a) climatic state (b) and anomaly
(¢) PCD years corresponding to 850 hPa height field
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Fig. 7 The high PCD anomaly vertical speed
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Fig. 8 The mean and high PCD composited water vapor flux( a) and annual mean( b)
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Fig. 9 The mean and high PCD composited water vapor flux divergence ( a) and annual mean ( b)
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Spatial and Temporal Characteristics of Heavy Precipitation
Long-Term Changes in Northeast China and Causation Analysis

ZOU Liyao' > DING Yi-hui’ WANG Ji*
(1. Nanjing University of Information Sciences & Technology Nanjing 210044 China; 2. China Meteorological Administration
Training Centre Beijing 100081 China; 3. National Climate Center Beijing 100081 China;
4. Beijing Regional Climate Center Beijing 100089 China)

Abstract: Based on daily precipitation data from April to September within 45 years ( 1961-
2005) this paper calculates the precipitation concentration degree ( PCD) and precipitation con—
centration period ( PCP) of the heavy rainfall analyzes the temporal and spatial characteristic of
heavy precipitation PCD and PCP finally discusses the impact of PCD and PCP on circulation
background features. The results showed that PCD in Northeast China has a very good correlation
with heavy precipitation which is a very good indication for heavy precipitation. The PCD was in—
creased from east to west in spatial distribution. In view of the temporal the mid4960s to the
early 1980s we saw a low—value period of the PCD and after 1991 PCD in Northeast China was
mostly concentrated in high-value period. Heavy precipitation PCP had many low-values only in
the 1970s. For most parts of Northeast China ( except for northwestern part) PCD increased after
the 1990s with a frequent increase in high value years while the changes in the northwestern are
just opposite. When the PCD tended to be high low pressure center existed through the region
with the occurrence of high pressure center over the sea surface in the east. The existence of inter—
section of the west-trend air current with the southeast warm-moist air current is observed along
with “+ - + 7 fluctuations between 4050 °N latitude. There is a rising vertical velocity center
in the east of Northeast China when PCD is high and speed enhanced with the rise of the altitude
( below 300 hPa) . The water vapor mainly comes from the cold wet air of the Okhotsk Sea water.
In Northeast China there is a water vapor flux divergence of the negative anomaly center and the
formation of the abnormal water vapor convergence zone is conducive to the emergence of heavy
precipitation.

Key words: PCD; PCP; circulation background; vapor flux



