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Abstract: Using the monthly autumn precipitation data of 122 observation stations over Yunnan Province
from 1961 to 2008 and the NOAA monthly mean reanalysis data, distributions of monthly precipitation and
water vapor fluxes and water vapor flux divergence in autumn, as well as the effect of atmospheric circula-
tion anomaly on precipitation are analyzed. The results show that, there exists the best coupling relation-
ship of rainfall and water vapor flux, water vapor flux divergence in November, while in October it is the

second, and in September it is the worst. There is a positive correlation between autumn precipitation

» NSFC-mEHCA 4 & AW B (U1133603) [l K A 4k B 2% % 4 W B (40965006 Fl 41365007) . [H{ L )5 T Rk 7% 3 & 5 H
(TAM201202) fll = 5 44 &4 701 H (2012FB196) 3 [q] 9% Bl
2013 4 2 3 13 HYkHi: 2013 4¢ 11 3 11 A& &R
AR KT NSRS W ST B ORI 5T . Email: hhzth@sina. com



ERR ] T TT A Bk ZE K PR AT SIS v K R 5K & 337

distribution, and water vapor flux and the divergence of water vapor flux in Yunnan. The autumn precipi-
tation field is consistent with the time variation trend of water vapor flow field. The changes of water va-
por flux and water vapor flux divergence directly affect the change of precipitation. The autumn precipita-
tion amount is largely influenced by the atmospheric circulation anomaly. When September precipitation in
Yunnan is abnormal, the monsoon in Bay of Bengal blows strongly, the subtropical high is by east and
weak, and the cold air is active. Otherwise appears the negative anomaly. When rainfall in October is ab-
normal, southern trough and southwest monsoon are active, strengthening Yunnan’s southerly warm and
humid air flows, otherwise, precipitation is less. When in November the southern trough and the cold airs
that influence Yunnan are active, more precipitation produces, otherwise, negative anomaly appears. Re-
garding the vapor net budget, the zonal net income in September is the largest, while zonal net income in
October weakens. In November, under the control of the westerlies, the net income becomes very small.
However, meridional water vapor income during September to November transfers from expenditure to in-
flows. Thinking from the whole-layer and low-level vapor net budget in positive and negative anomaly
years in Yunnan, except for the November in negative anomaly years it is water vapor source, in all the
other times it is moisture convergence. When calculating with ERA-Interim reanalysis data and 20CR rean-
alysis data, the water vapor error is found small, and the vapor net budget variations in positive and nega-
tive anomaly years are consistent,

Key words: moisture budgets, water vapor transfer, 20CR reanalysis data, comparative analysis, Yunnan,

autumn precipitation, singular value decomposition
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water vapor transportation in Yunnan
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Fig. 2 Climatological mean vertically integrated water vapor transport pattern in autumn for 1961 —2008

(a, unit; kg *+ m™'

+ s ') and its divergence (b, unit:10 " kgem * ¢ s ')
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[ The regions where the magnitude of water vapor transport vector exceeds 50 kg e m~ ! s

are shaded in (a), the convergence areas are shaded in (b) ]
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Fig. 3 The heterogeneous correlation coefficients and time coefficients of SVD1

(a) precipitation field of Yunnan in September (unit; mm), (b) water vapor flux field (unit: kg * m™" « s '),

(¢) water vapor flux divergence field (unit: 107° kg « m™*

«s '), (d) corresponding time coefficients

[ Values shaded are statistically significant at 0. 05 level in (a), (b) and (¢)]
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Table 4 The inflow, outflow of water vapor in Yunnan (unit: 10' t) in the Positive and negative anomalous years

Ay X 3 2 LRI AR RuRES de 5t i ] Zi k] '

9 HIESH4E Hi T % 700 hPa 5.36 8.62 6.53 —3.50 13.98 3.03 17.01
b1 2 300 hPa 9.95 5. 80 8. 47 —12.72 15.75 —4.25 11.50

9 H i Hw4E Hi T % 700 hPa 2.62 9.97 3.57 —5.04 12.59 —1.47 11.12
HiIH 2 300 hPa 3.06 12.34 5.19 —14.12 15. 40 —8.93 6.47

10 A IESH#A4F HL 1 % 700 hPa 1.79 5.81 5.36 —3.41 7.60 1.95 9.55
HiL T % 300 hPa 15.07 —8.13 8.27 —10. 65 6. 94 —2.38 4.56

10 J S 4F T & 700 hPa 2. 80 4.47 3.66 —2.64 7.27 1.02 8.29
HiL 1 & 300 hPa 15. 97 —8.64 4. 37 —9.53 7.33 —5.16 2.17

11 A IF %4 HL 1 % 700 hPa 2.56 1.41 4.70 —1.72 3.97 2.98 6.95
HiL 1 % 300 hPa 20. 23 —19.53 8.39 —6.53 0.7 1.86 2.56

11 A 5% 4 Hi i %5 700 hPa 4.09 —2.71 4.91 —2.59 1.38 2.32 3.70
1 % 300 hPa 16. 70 —18.62 6.59 —6.34 —1.92 0.25 —1.67
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% 5 ERA-Interim 5 20CR It EHNERREEZMHIIKKRE (BAL: 10" t)
Table S5 The positive and negative anomaly difference in Yunnan water vapor, calculated
by ERA-Interim and 20CR data (unit: 10" t)
A X it 2 [ URS P UR T RURS dei 5t i 1n) Z[n) Hrl sz
9 HIE S 4R HL 1 % 700 hPa —4.75 1.43 —0.50 1.89 —3.32 1.39 —1.93
H1 1 % 300 hPa —3.81 —0.50 —0.12 6.05 —4.31 5.93 1.62
9 H fh 5 AR HuTfi 2 700 hPa —6.57 1.08 2.19 1.68 —5.49 3. 87 —1.62
77 & 300 hPa —9.59 1.23 3.86 4.59 —8.36 8.45 0.09
10 A E 5% 4 HiTH 2 700 hPa —3.86 0.17 4.53 2.47 —3.69 7.00 3.31
Hi 1 F 300 hPa —4.82 —3.01 8.97 41.26 —7.83 13.23 5.4
10 17 5% 4F L1 % 700 hPa —2.36 0. 00 2.38 1.98 —2.36 4.36 2.00
HiLTE & 300 hPa —5.46 0.11 3.86 3.52 —5.35 7.38 2.03
11 7 0F 48 HL T % 700 hPa —3.35 1.64 0. 87 1.15 —1.71 2.02 0.31
HuTi 2 300 hPa —7.57 2.75 1.86 2. 74 —4.82 4.60 —0.22
11 7 5% 4 1T % 700 hPa —2.69 1.24 —0.03 1. 60 —1.45 1.57 1.08
b 1E 2 300 hPa —7.77 6.18 —0.92 2.08 —1.59 1.16 —0.43
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