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Abstract

In April 2000, an extreme precipitation event occurred in Guangdong, with the precipitation reach-
ing 2.5 times the April climate average. From an energetics perspective, the analysis of its influenc-
ing factors reveals that the anomalously warm sea surface temperatures in the mid-latitude west-
ern Atlantic acted as a strong thermal forcing source. This condition excited a quasi-stationary
Rossby wave train (with a “positive-negative-positive-negative” pattern) spanning from the western
Atlantic to East Asia. The energy of this wave train dispersed eastward along the westerly waveguide,
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leading to an anomalous low-pressure system over downstream East Asia and significantly enhanc-
ing the westerly jet stream along its southern flank. Guangdong was situated to the right of the en-
trance region of this anomalous jet stream, where the dynamic forcing from upper-level divergence
triggered low-level convergence and intense upward motion. Further synoptic-scale analysis indi-
cates that the disturbance energy signal from the western Atlantic preceded the Guangdong precip-
itation by approximately five days. This energy influenced the precipitation through the mechanism
of “western Atlantic-West Asia-East Asian jet stream-ascending motion in South China,” which was
validated by composite analysis of three typical precipitation events.
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Figure 1. Daily precipitation time series for Guangdong in April 2000, unit: mm
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Figure 2. (a) Anomalous PPE (shading, 10° J-m~2) and 300 hPa geopotential height (contours, gpm) in April 2000, with mean
wave ray flux originating from the Europe (purple vectors, m-s™') and the West Asia (blue vectors, m's™'). Gray dots denote
wave energy source regions. (b) Anomalies of sea surface temperature (shading, °C) and 300 hPa geopotential height (contours,
gpm), with mean wave ray flux originating from the eastern Atlantic (blue vectors, m's™!) and western Atlantic (purple vectors,
m-s™!). Gray dots denote wave energy source regions. (c) Anomalous 300 hPa zonal wind (contours, ms™') and its divergence
(shading, 107° 57!, shown only for 15°~30°N)
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Figure 3. Lead-lag correlations between the daily variabilities of: the PPE of West Atlantic (WAOPPE, the average PPE in
in red box area in Figure 2(b)) and Guangdong precipitation (GDP, yellow line); the PPE of West Asia (WAPPE, the average
PPE in red box area in Figure 2(a)) and East Asian 300 hPa zonal wind (EAU300, the average 300 hPa zonal wind speed within
the blue box area in Figure 2(c), red line); EAU300 and GDP (dark blue line); EAUso0 and the average 500 hPa vertical velocity
over Guangdong (GDWsoo, light blue line); GDWso0 and GDP (green line). Dotes/black circled dotes denotes significant values
at the 90%/95% confidence levels
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Figure 4. Composite of 300 hPa geopotential height anomalies (contours, gpm) and 300 hPa zonal wind anomalies (shading,
m-s™") for periods P1, P2, and P3 on day-3 (a) and day 0 (b) relative to the date of maximum precipitation. Dotted and hatched
areas indicate that the geopotential height anomalies and zonal wind anomalies, respectively, denote significant values at the
95% confidence levels
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Figure 5. Composite of vertically integrated (1000~850 hPa) moisture flux divergence anomalies (shading, 1075 kg m2 s7!),
850 hPa temperature anomalies (contours, °C) and wind anomalies (vectors, m-s™") for periods P1, P2, and P3 on day-1 (a) and
day 0 (b) relative to the date of maximum precipitation. Vectors and dotted areas indicate significant values at the 95% confi-
dence levels
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Figure 6. (a) Ranking of sea surface temperature in April 2000 compared to the same period from 1951 to 2000. (b and c)
Same as (a), but for (b) 300 hPa geopotential height; and (c) 300 hPa zonal wind, respectively. The value of 1 indicates the
highest rank, while —1 indicates the lowest rank. Dotted areas indicate significant values at the 95% confidence levels
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