doi:10. 11676/qxxb2015. 054 aE =ik

PEHIERBAAEKNEBSERBESTRAR
FEAE 3 a FH LML

F G FEHE X A
LI Xiao LI Dongliang WANG Ying

AR R LA 2 R KK TR U 5 3 A 13 7] G0 Br vhoCe g 0, 210044

Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters , Nanjing University of Information
Science & Technology s Nanjing,210044 ,China

2014-01-12 Y #i ,2015-04-14 F [l

2R ARG E B 2015, v [E VY L AR IO R K X R e TR S A R SRR ME 3 a SR B YR B R AEAR, 73(4) . 737-
748

Li Xiao, Li Dongliang, Wang Ying. 2015. Quasi 3-year period response of the rainy season precipitation over the eastern parts of
Northwest China to the spring sensible heat flux over the eastern part of the Tibetan Plateau. Acta Meteorologica Sinica, 73(4) .
737-748

Abstract By using the precipitation data at 39 stations in the eastern parts of Northwest China during 1960 — 2010 and the
NCEP/NCAR reanalysis data, the quasi-periodic cycles of precipitation during the rainy season over the eastern parts of North-
west China, spring sensible heat flux over the eastern part of the Tibetan Plateau and their synergistic coupling are analyzed
through the Multi Taper Method-Singular Value Decomposition (MTM-SVD). The results show that both the sensible heat
flux and precipitation have a significant quasi 3-year period, and their coupling field also shows a significant 3-year period.
When the spring sensible heat flux becomes stronger (weaker) over the eastern part of the Tibetan Plateau, there is more
(less) precipitation over the eastern parts of Northwest China during the rainy season. The most significant period of such qua-
si 3-year period synergistic relationship appears during 1960 — 1982, and there is an adjustment stage in 1983 — 1990, with the
quasi 3-year period appeared again after 1990s. The continuous heating process of the former can affect the latter, which are
mainly embodied in August.
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Fig.1 Computed sensible heat area over the eastern part of the Tibetan Plateau (red box)

and the precipitation area over the eastern parts of Northwest China (blue box)
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Fig.2 LFV spectrum of the spring sensible heat flux (1960 — 2010) over the eastern part of the Tibetan Plateau (a)

and the precipitation during the rainy season (1960 — 2010) over the eastern parts of Northwest China (b)

(Dashed lines: Monte Carlo simulations confidence; the abscissa is frequency, and the

ordinate is amplitude; it is the standardized dimensionless quantity)
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Fig.3 LFV spectrum of the joint field of the spring
sensible heat flux over the eastern part tof the Tibetan
Plateau and the precipitation during the rainy season over
the eastern parts of Northwest China (1960 —2010)
(Dashed lines: Monte Carlo simulations confidence; the abscissa

is frequency, and the ordinate is amplitude; it is the

standardized dimensionless quantity)
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Fig. 4 Spatial joint reconstruction of the evolutions of (a) the spring sensible heat flux (unit;: W/m?) over the eastern
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part of the Tibetan Plateau and (b) the precipitation during the rainy season over the eastern parts of Northwest

China at the quasi 3-year timescale: (a;, b;) Phase 0° (the first year); (ay, b,) Phase 120° (the second year) ;

and (as, by) Phase 240° (the third year). The solid points are the stations selected for the temporal reconstruction
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Fig. 7 Correlation coefficients of temporal reconstruction at the quasi 3-year timescale of the spring sensible heat flux over

the eastern part of the Tibetan Plateau with 500 hPa height fields and 850 hPa horizontal wind field (a), 500 hPa vertical
velocity field (b) in Spring (b;), June (by), July (bs),August (by), and September (bs)

(green line means that it has passed the significant level of 0. 05)
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Fig. 8 Averaged zonal-vertical circulations over 30 — 35°N in spring (a, b) (red line denotes the longitude of the

eastern part of the Tibetan Plateau) and over 32.5—40°N (c, d) in the rainy season (red line denotes the longitude

of the eastern parts of Northwest China) (a, c: climate mean states (1960 —2010); and b, d:

the composition of the difference between those in strong and weak sensible heat years)
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b. the composition of the difference between those in strong and weak sensible heat years)
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