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Abstract The impacts of El Nifio on summer persistent precipitation structure in the middle and lower reaches of the Yangtze
River (MLLRYZR) are analysised based on daily gauge precipitation data collected at more than 2400 stations from 1961 to
2016. Precipitation events are found to mainly persist for 1 to 5 days with intensity ranging from 4 to 24 mm/d, while the pre-
cipitation events persisting beyond 5 days are relatively less with intensity ranging from 12 to 24 mm/d. The frequency and in-
tensity of long persistent events (LPE; > 5 days) are larger to the south of the Yangtze River than to the north. Furthermore,
the structure of persistent precipitation is found to change under the impact of El Nifio. To the south of the MLLRYZR, precipi-
tation events have changed from short (SPE: 2 to 5 days) and non-persistent events (NPE: 1 day) to LPE, and the intensity of
LPE enhences. To the north of the MLRYZR, precipitation events have changed from NPE to SPE, especially in Hubei prov-
ince, and the intensity of SPE slightly increases. Hence, El Nifio can enhence the persistence and intensity of precipitation e-
vents. Further analysis shows that El Nifio can promote the westward extension of the western Pacific subtropical high, resul-
ting in abundant water vapor transport from the northwest of the subtropical high to MLRYZR. Meanwhile. the block high re-
mains stable in the middle and high latitudes. These mechanisms finally lead to enhancements in persistence and intensity of
precipitation events, bringing serious influences on agriculture and economy in MLRYZR.
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Fig. 1 Geographic location of the middle and lower reaches of the Yangtze River
(MLRYZR:27.5°-32.5°N, 110° - 122.5°E) and the distribution
of weather stations in MLRYZR
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Fig. 2

(a) Distribution of contribution of precipitation events with different durations and intensities

to total rainy days in summer MLRYZR averaged from 1961 to 2016 (%); (b) anomaly distribution
in El Nifio + 1 years compared to the average of 1961 — 2016 (%)

(solid line represents total precipitation of precipitation events, white cross stands for more than 66 %

consistency in a single El Nifio+ 1 year compared to composite in all El Nifno+ 1 years)
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Fig.3 (a) Distribution of contribution of long persistent events to total rainy days in summer MLRYZR

averaged from 1961 to 2016 (%) ; (b) the intensity of long persistent events in summer MLRYZR

averaged from 1961 to 2016 (mm/d); (¢) anomaly distribution of contribution in El Nifio + 1 years

compared to the average of 1961 — 2016 (%); (d) anomaly distribution of intensity

in El Nifio + 1 years compared to the average of 1961 — 2016 (mm/d)

(white cross stands for more than 66 % consistency in a single El Nifio+ 1 year compared to composite in all El Nifio+ 1 years)
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Fig. 4 Same as Fig. 3 but for short persistent events
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(Anomalies are changes relative to the average of 1961 — 2016; red bars stand for El Nifio + 1 years)
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Fig. 7 Composite distribution of 500 hPa geopotential height (black solid lines, unit; dagpm)

and related standardized anomalies (shaded) in El Nifio + 1 years relative
to the average of 1961 — 2016

(the extent of the black 588 dagpm geopotential height line stands for the western Pacific

subtropical high in El Nifio+ 1 years, while the green one denotes the average of 1961 —2016;

the slash line and grid line stand for more than 66 % consistency in a single El Nifio + 1 year for

positive anomaly days of 588 dagpm geopotential height line and positive anomaly days of

standardized anomaly in a single El Nifio+ 1 year compared to the average of 1961 — 2016.
A, B, and C refer to locations of the Ural Mountains, Okhotsk and Lake Baikal)
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Fig. 8 Vertically integrated (suface — 300 hPa) precipitable water (shaded, unit: kg/m?) and
moisture flux (vectors, unit: kg/(m + s)) in 1961 — 2016 (a), in El Nifio+ 1 years (b), and
anomalies in El Nifio + 1 years compared to the average of 1961 — 2016
(red block stands for the MLRYZR. Only those areas significant at the 90% confidence level
are shown in (a) and (b), and only those areas of more than 66% consistency in a single

El Nifio + 1 year with positive anomaly days for moisture flux over 200 kg/(m * s) are shown in (c))
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