PEEFRLSE 10-30 RASRSIHRZ X o E 8 2=k iU 20T

TR B, kRXF
1 BREEIRKY SEREHEPEALRE/RZRERME STHEERIF L, BR 210044
* @BIEE: huangg@nuist.edu.cn

1 E RAKMRFGETELEEKRARERRAT MK, 5 10-30 RAKIAIR 3 R A
AENH R EH EEE . ALA A b WM AF ERAS BB, ST T 1991-2020 F
) & B 4 Fe K 10-30 RAKIAR 3% ot o B B F-F 3 14 K69 %ot BALIE . 1 # AL 5 % (SVD)
DATE], FRHE 1030 RIkGH ERKIT-LRREMERIBHEDXR R, Wi R ALK
HmEs, Whe RFAAHRG RN, RKILABREREZ RS, A EEHRXEKEE RS,
1555 10-30 RIR %89 XA X W42 T BALK-FF, Z XEIIR G sk, LHMRXERAIHFE
FHo PRt 10-30 A% £ 2@ A IR YR L F e HF R ARG FHEE, &
18R R BRI E K AAE FF, A A3 %h KT RS i d i £ £ @K ey K
25, MAZAFFORAAAS A RAT PR ENLE, KEFHLKFF 10-30 RIkHE
it -G At E B E, AT AL T GERFT,

KA 10-30 RRAMRMIRY:, EFETHMBK, BIHGE I RGER, BRm EEH

XEHS 2023126B FESES ERFRIRES
doi: 10.3878/j.issn.1006-9895.2402.23126

Effects of 10-30-day Atmospheric Low Frequency
Oscillations at Mid-High Latitudes and Low Latitudes on

Summer Precipitation in China

Guo Ziyi', Huang Qian'", Yao Suxiang'
1 Key Laboratory of Meteorological Disaster, Ministry of Education and Collaborative Innovation Center on
Forecast and Evaluation of Meteorological Disasters, Nanjing University of Information Science and
Technology, Nanjing 210044

* Correspondence: huangq@nuist.edu.cn

Abstract Atmospheric low frequency oscillations are closely related to summer precipitation and
related catastrophic weather in China, and it is of great significance to study the effects of
10-30-day low frequency oscillations on weather and climate. In this paper, the effects and

mechanisms of the 10-30-day oscillations at mid-high latitudes and low latitudes on the average
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summer precipitation in China during the period 1991-2020 are investigated by using station
observations data and ERAS reanalysis data, etc. According to the singular value
decomposition(SVD) analysis, the 10-30-day oscillations at mid-high latitude are closely related
to the spatial distribution of inverse-phase precipitation over Yangtze River and South China,
When the 10-30-day oscillations in north of Lake Baikal are weak and the oscillations in south of
Lake Baikal are strong, the precipitation exhibits a significant decrease in the Yangtze River basin
while showing a notable increase from the South China Sea to South China; The key region of the
low latitudes 10-30-day oscillations is located in the northwestern Pacific, where precipitation in
southern China exhibits a significant positive anomaly during periods of strong oscillation within
this region. The 10-30-day oscillations at mid-high latitudes mainly affect the mean position of the
summer subtropical westerly jet stream through wave-current interactions, which makes the
position of the secondary circulation near the jet stream to be anomalous, thus indirectly affecting
the precipitation in the Yangtze River Basin and the South China Sea to South China, and making
it show anomalous inverse-phase distributions; Distinguishing it from the mid-high latitudes, the
10-30-day oscillations at low latitudes over northwest Pacific propagate northwestward to
southern China, directly inducing precipitation anomalies.

Keywords 10-30-day atmospheric low frequency oscillations, Mean summer precipitation,
Subtropical westerly jet stream, Wave-current interaction
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Fig. 1 First mode of SVD analysis of summer precipitation in China and 10-30-day scale meridional wind mean

variance (a, b, ¢ denote the results of precipitation in China and 300hPa meridional wind mean variance, where a is

precipitation, b is meridional wind mean variance, and c is the time coefficient; d, e, f, and g, h, i are the same as a,

b, c, but for the results of precipitation in China and 500hPa meridional wind mean variance, and precipitation in

China and 850hPa meridional wind mean variance. R is the correlation coefficient, the percentage is the explained

covariance. Dotted area indicates passing the 95% significance test)
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Fig. 2 a~i Same as Fig. 1, but for SVD second mode results; j. Mean variance of 10-30-day scale OLR(shadings,
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units W/m?) and distribution of single variable linear regression coefficients of the SVD 850hPa second mode
precipitation series(the blue series in fig. i) on the mean variance of 850hPa 10-30-day scale meridional

wind(contours, units m/s), dotted area indicates passing the 95% significance test
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Fig. 3 a. Significant periodic distribution of 300hPa meridional wind in region I (scatter represents the period
corresponding to the maximum power spectrum value exceeding the red noise test at a 90% confidence level in
each year); b is the same as a, but for region II; c. Standardized time series of 300hPa meridional wind mean

variance filtered for 10-30-day in region I; d is the same as c, but for region II
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Fig. 4 a. OLR anomaly of the strong year of disturbance(shadings, units W/m?) and summer average precipitation
anomaly in China(contours, units mm) in region I; b is the same as a, but for the weak year of disturbance; c is the
same as a, but for the difference between the strong year and weak year; e, f, g are the same as a, b, ¢, but for
region II; d. The correlation between mean variance of 300hPa meridional wind in region I and summer

precipitation in China; h is the same as d, but for region II, dotted areas indicate passing 95% significance test
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Fig. 5 a. Time-latitude profile of the difference between the average precipitation(shadings, units mm) and

10-30-day precipitation(contours, units mm) along 105°E~120°E in the strong and weak year of oscillations in
region I; b is the same as a, but for region II; c. Time-latitude profile of the difference between the average vertical
velocity(shadings, units 0.01Pa/s) and 10-30-day vertical velocity(contours, units 0.01Pa/s) along 105°E~120°E in

the strong and weak year of oscillations in region I; d is the same as ¢, but for region II
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Fig. 6 a, b. Difference between 300hPa zonal wind and climate state in the strong year(a) and weak year(b) of
oscillations in Region II(shadings, units m/s, contour lines are zonal wind, only contour lines greater than 15m/s
are drawn; dotted areas indicate passing 95% significance test); c. Latitude-altitude profile of the difference
between the average E-vector divergence(shadings, units m/s?) and the zonal wind(contours, units m/s) along
72°E~119°E in strong and weak year of oscillations; d. The difference between the mean variance of 10-30-day
scale meridional wind(shadings, units m/s) and zonal wind(contours, units m/s) in the strong and weak year of

oscillations
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Fig. 7 a. The average vertical meridional circulation anomaly (vectors, the combination of vertical velocity
anomaly (unit -0.02Pa/s) and meridional wind (unit m/s)) and zonal wind anomaly(shadings, units m/s) along
105°E~120°E in the strong year of oscillations, b is the same as a, but for the weak year of oscillations, the contour
line represents the zonal wind of the climate state(units m/s), the dotted area indicates passing the 95%

significance test
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Table 3 The strong/weak year selection of oscillations in low latitude region
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Fig. 8 Difference between OLR anomaly in the strong year of disturbance at low latitude(shadings, units W/m?)
and summer average precipitation anomaly in China(contours, units mm), dotted areas indicate passing 95%

significance test; b is the same as a, but for the weak year of disturbance; c is the same as a, but for the difference



between the strong year and weak year; d. the difference between OLR(shadings, units W/m?) and 10-30-day OLR
(contours, units W/m?) along 105°E~120°E in the strong and weak year of disturbance
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oscillations. dotted areas indicate passing the 95% significance test
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Fig. 10 Physical mechanism diagram of 10-30-day low frequency oscillations at mid-high latitude and low latitude

influencing summer precipitation in China
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