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Abstract

Using the daily rain data gauge observations at stations provided by the China Meteorological Ad-
ministration, NCEP FNL reanalysis data and outgoing longwave radiation (OLR) data provided by
NOAA, 67 low-frequency rainfall events are selected from eighteen summers based on the persis-
tent abnormal precipitation index, then, using statistical methods such as power spectrum analy-
sis, Lanczos filtering and phase synthesis analysis to analyze the low-frequency characteristics of
persistent abnormal rainfall processes over the Jianghuai region during 2000-2017. The results
show that the precipitation period of the persistent abnormal precipitation events over the Jiang-
huai region lasted 3 - 8 days on average, and the rain-belt was distributed along the Yangtze River
and its south, and the center was mainly located in southern of Anhui and northwestern of Jiangxi.
At the lower level (850 hPa), the persistent abnormal precipitation over the Jianghuai region is
affected by the low-frequency signals transmitted from the northwest Pacific and the
low-frequency signals transmitted from the Hetao region; in the middle level (500 hPa), the per-
sistent abnormal precipitation over the Jianghuai region is mainly affected by the cyclonic system
above it and the anticyclone system in the South China Sea-Philippines; in the upper level (200
hPa), the anticyclonic circulations of the South China Sea-Philippines and Barkash Lake, the cyc-
lone circulation on the northwest side of the Jianghuai region, constitute the low-frequency wave
train moving northwest-southeast, and corresponding to the active interruption of persistent ab-
normal precipitation over the Jianghuai region.
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Figure 1. Mean Power spectra (black solid curves) of daily rainfall averaged over the Jianghuai region (28°N - 33.5°N, 113°E -
123.5°E) during 2000-2017. Shown are also the Markov red noise spectrum (red dashed cures) and its bounds at confidence level
of 5% (green solid curves) and 95% (blue dashed curves). (X-axis is the period, unit: day, Y-axis is spectral density)
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Figure 2. Times series of rainfall averaged over the Jianghuai region (28°N - 33.5°N, 113°E - 123.5°E) from 2000 to 2017 (grey
bars; left axis) and 10-30-day filtered rainfall anomalies (red lines; right axis). Blue solid lines in each figure denote the filtered
number is one. Coloured cross marks are the phases of every event

& 2. 2000~2017 FEHEEFTHMXBEKE R FFEKIEH 1R FEZFH(REHIREIRT R, AEHERR Ik, ML

BEZRBHNFELASARR 9 MIME,

Table 1. Statistical characteristics of the low frequency precipitation Events from 2000 to 2017

%< 1. 2000~2017 FE = 67 MK EHMRITER

HEBELRR k=1, FEENEETRRRERENER)

ﬁﬁgﬁfﬁﬁ B - $%ﬁfm: - K S (i) $ﬁ§§%2ﬁi§%
3 11 6 2 3 13.4 10.2%
4 16 6 5 5 10.9 16.1%
5 20 9 7 4 122 28.0%
6 15 6 5 4 173 35.8%
7 4 2 1 1 11.9 7.6%
8 1 0 1 0 125 2.3%
At a1 67 29 21 17 13.0 100%
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Figure 3. Spatial distribution of summer rainfall and its intensity over the Jianghuai region from 2000 to 2017. The unit of figure
(a) and (b) is mm; mm/d for figure (c) and (d)
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Figure 4. Composites of 10-30-day filtered OLR (shadings, W/m?), 850 hPa wind (vector, m/s), and 850 hPa geopotential height
(contour, gpm) anomalies from phase 1 to 9 based on 10-30-day rainfall variation in Jianghuai region. Only 90% statistically sig-
nificant areas of these three elements are plotted. The red box is the Jianghuai region

4. RS OLR RE(EEBRX, BfI: W/m?). 850 hPa RIFMIAFH(KE, BAL: m/s)LlRK 850 hPa (RIS E F
B(FEZ, B gpm)ZERSAFKHIB AR A BURE D (()~() P AR RS 19 fitl, OLR REMUBSER
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Figure 5. Composites section of 10-30-day filtered 850 hPa relative vorticity anomalies along 28°N (a), 32°N (c), 123°E (b), and
115°E (d). Only 90% statistically significant areas (shadings, 107 s %) are plotted
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Figure 6. Composites of 10-30-day filtered 500 hPa wind (vector, m/s) and 500 hPa geopotential height (shadings, gpm) anoma-
lies from phase 1 to 9 based on 10-30-day rainfall variation in Jianghuai region. Only 90% statistically significant areas of these
two elements are plotted. The red box is the Jianghuai region
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Figure 7. Composites section of 10-30-day filtered 500 hPa relative vorticity anomalies along (10°N, 130°E) - (50°N, 90°E). Only
90% statistically significant areas (shadings, 107 s™) are plotted
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Figure 8. Composites of 10-30-day filtered 200 hPa wind (vector, m/s) and 200 hPa geopotential height (shadings, gpm) anoma-
lies from phase 1 to 9 based on 10-30-day rainfall variation in Jianghuai region. Only 90% statistically significant areas of these
two elements are plotted. The red box is the Jianghuai region
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Figure 9. Composites section of 10-30-day filtered 200 hPa relative vorticity anomalies along (50°N, 60°E) - (30°N, 120°E). Only
90% statistically significant areas (shadings, 107 s2) are plotted
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