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Abstract: An interannual precipitation increment forecasting model with high-predictive capability for fore-
casting the summer rainfall in Shaanxi Province is presented by analyzing the physical mechanisms of pre-
cipitation during flood season based on the interannual increment forecasting approach. The research re-
sults show that the interannual SST increment in middle and eastern equatorial Pacific, the 500 hPa height
interannual increment and rainfall during flood season in Shaanxi have very good correlations. When the

”»

distribution pattern is north-south “— -+ —” in interannual increment of SST in middle and eastern equa-
torial Pacific from the previous autumn to winter, there would be more rains in the summer. Conversely it
would rain less. When the distribution pattern of the interannual increment at 500 hPa height is positive,

showing zonal, near the equator from the previous autumn to winter, there would be more rains in the
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summer. Otherwise, it would be dry. In this research, we find a good correlation between the interannual
increment of 74 circulation features from National Climate Centre, soil temperature at 0 cm depth and pre-
cipitation during flood season in Shaanxi. Based on the analysis of the physical meanings of predictors,
predictors are introduced via the optimal subset regression, and 40 prediction models for rainy season pre-
cipitation and each month (June, July and August) of 10 climatic regions of Shaanxi are established by u-
sing the interannual increment approach. Cross-validation testing of rainy season precipitation shows that
the anomaly consistency rate reaches 78. 4%. It is shown by the hindcasting results during 2010 — 2013
that the PS score of flood season precipitation is 75. 8 and 66, separately. Thus, this work demonstrates

that the interannual increment approach has good predictive skill. It can improve the level of predicting

rainfalls in Shaanxi flood season and can be used as an effective way in forecasting operations.
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Fig. 1

(a) North Shaanxi and SST in the preceding September,
(b) Guanzhong and SST in the preceding October,

precipitation and SST (Shaded areas have passed
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(¢) South Shaanxi and SST in April
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Py @%J?F@kiﬁi a‘éﬂ%miﬁi @é%ﬁ%ﬂ(iﬁi %%“F%ﬂ(iﬁ?i é%fﬁ%ﬂ( 9HH IZ SST liﬂ 500 AhPa
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2005 —69.5 13.2 197.2 172.8 23.3 —+— +
2006 73.1 30.3 —274.6 —175.3 —79.1 +—+ —
2007 —25.7 88.2 289. 6 419.5 307. 6 —F— +
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Fig. 2 Correlation coefficient between
SST increment in the preceding October
and increment of subtropical high intensity
index from June to August of the year
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Fig. 3 The correlation coefficient

between rainy season precipitation
and 500 hPa height
(a) North Shaanxi and 500 hPa
height in the preceding November,
(b) Guanzhong and 500 hPa height
in the preceding December,

(¢) South Shaanxi and 500 hPa height in April
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Fig. 4 Synthetic diagram of two distributions of the SST DY in September and 500 hPa height DY
in December corresponding to the next summer rainfall anomalies in Shaanxi during 2003—2012
(a) SST “— + —” and 500 hPa height “+” distribution pattern,
(b) SST “+ — +” and 500 hPa height “—"” distribution pattern
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HIX 6 J1 (] 8H  6—8H T B0
ok 0.93 0.96 0.88 0.94 0.93 :iggf R BN i
g 0.92 0.93 0.88 0.95 0.93 19601964 1968 1972 1976 1980 1984 1988 1992 199620002004 2008 2012
A& 0.92 0.93 0.95 0. 94 0.94 100 "t
H 0.95 0.89 0.89 0.94 0.92 ) (b) o B L B —— W
G 0.93  0.94  0.91 0.94  0.93 3 |
V44 0.93 0.94 0.95 0. 94 0. 94 K
T 0.94 0. 88 0. 85 0.93 0. 90 E
W 0.95  0.88 0.9 0.92  0.92 =
RS 0.94 0.92 0.91 0.91 0.92 - : . : : : : : : : . . : .
X 19601964 196819721976 19801984 1988 1992 1996 20002004 2008 2012
2 0.92 0. 87 0.91 0.90 0.90 ARGy
THE 0.93 0.91 0.91 0.93 0.92

Jei s BRI n— 1 DREAR T m AR 3 o7 1
DAY, SR J5 B A 7. 119 A 78 X6 25 it R 8 — S AR AR
HEAT IR ARAS 5, DAL S HE . T o IR CRER AR | —
KRB REAR [T B SFEAS XA B T n IR
K 36 25 R

TR P 7K B 0 38 SO B 285 SR L 36 3. &8 XA
06 B A ¢ R B K IE 0. 93, /NG 0. 85, -1
KENT 0.89; A SR EZEAE 80N L . R 2 X
INTF 80 %0 M Ik 82. 6960, 5 1 {1 A g g T N
b 5 fif A R SF-(BL TS A O 3R ORI R] 5 SR 8 A T AR
fb. 28 UK 56 B OF 19 AH 06 & B0 K 0. 83, fi /b
0.71, ¥ {8 0. 79; B [F] 5 R i K 84%, e /b
72% EYIE N 78. 4% . T XK R R Ak
F B KA A B 8 SE 48, Fe/IME Ry B 7 11 48 B 5 &
Sa 25t & B 28 Uk 3 45 R ik 4 4R (2010—2013
A TN A 5 S ORI XS e L S5 R L AR

o FH A ST TN AR AL L X 3T 4 4R (2010—2013)
AF B T B K B B 45 H K R AT AR, LT 160

£3 68 ABRKZERNERZTIXARER

Table 3 Cross-validation result of total precipitation

forecast for June— August by the model

b BB A B[R BEFAH B[R]
KERH SR/ % KR SR/ %
i b 0. 90 80 0.82 72
S 2 0.93 90 0.82 82
f) & 0. 90 84 0. 82 72
i1 0. 90 90 0.79 82
TN 0. 89 82 0.82 80
573 0.90 82 0.83 84
Hr 0. 89 84 0.77 78
W 0.86 72 0.78 78
T 0. 86 86 0.72 78
3 0.85 76 0.71 78
SE AR 0.89 82.6 0.79 78. 4
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()4, (b) 15 5% i i B
Fig. 5 Cross-validation result and test report
of the June— August rainy season in Ankang
(Arrow and the left are cross-validation result,
the right is the test report)
(a) increment, (b) increment converted into anomaly
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Table 4 Comparison of rainy season precipitation and predicted precipitation

anomaly percentage (unit: %) during 2010—2013

2010 4F 2011 4F 2012 4F 2013 4E

oty S oty L T SEIL T S
i b —11 — 30 5 —53 26 15 102
FiE % -5 0 20 —12 —69 —1 13 114
A& 32 37 12 —16 —28 —2 3 10
#i 42 28 42 1 —64 —21 1 31
e 38 28 20 —1 16 14 -9 18
[ 4 9 1 —20 —25 —18 19 —5
HE 26 56 64 —33 —39 —25 —21 0
W 23 28 11 22 26 20 5 42
T % 31 39 34 8 10 —11 —29 —14
3 49 73 65 6 —34 —18 -2 0
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