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Abstract  On the basis of daily NCEP/NCAR reanalysis product and observational data for 1961 — 2009, this study investigates
the low frequency oscillation signals of regional persistent low temperature events (RPLTEs) to the south of 36°N in China and
identifies indexes that can be used to characterize RPLTEs. These indexes are then used as predictands in extended range fore-
cast experiments based on the DERF2. 0 hindcasts. Results show that the RPLTEs can be classified into three types, i. e.
North of Yangtze River, South of Yangtze River, and the entire region. The types of North of and South of Yangtze River have
their own key common circulation features that are distinguished by latitudes of anomalous circulation centers and characterized
by low-frequency wave trains propagating from northwest to southeast in Asia. 10 — 30 d low-frequency components of the daily
minimum temperature series of North of Yangtze River (T,) and South of Yangtze River (T,) are defined as the persistent low
temperature indexes (RPLTIs). The phase and amplitude of the RPLTIs have a close relationship with the RPLTEs and are
used as the predictands in extended range forecast experiments. EOF1 of the 850 hPa temperature anomalies between 100° —
120°E coincides with the low-frequency mode of T, while EOF2 coincides with that of T,. Projection of daily data onto the pair
of leading EOFs of 850 hPa temperature anomalies yields time series of principal components that can serve as an effective filter
for low-frequency oscillation without the need for bandpass filtering and makes the time series of the two principal components
effective predictors for real-time application. DERF2. 0 hindcasts and stepwise regression statistical method are employed to ex-
plore extended range forecast (ERF) of RPLTIs. The forecast skill of this statistical-dynamical prediction for 2-m temperature
is better than that of DERF2. 0 (direct model output) in real-time experiments.
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Table 1

Statistical properties of 62 RPLTEs

A 1k F F8 A H(D [EZ(ENER ] W B 3l B S IX 45k
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2 1962411 H 29 H—12 A 3 H 5 11 4 30 H 44 1T
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Fig.1 Frequency distributions (a,c,e, unit; %) and composites (b,d.f) of geopotential height anomalies in 300 hPa

(contours,unit; gpm), temperature anomalies (colors,unit: K) and wind anomalies (vectors,unit: m/s) in 850 hPa
corresponding to the three regional types of RPLTEs (62 cases)
(a,b. North of Yangtze River, c,d. South of Yangtze River, e,f. the mainland China to the south of 40°N)
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Fig.2 Morlet wavelet analysis of T (a,b) and T, (c,d)
(The contours in (a, ¢) denote the wavelet spectral coefficients. The thick contours enclose the regions
with significance levels greater than 0. 05 for red or white noise. The dashed curves indicate the cone of
influence outside of which the edge effects become important. In (b, d), the solid lines show the
global wavelet spectrum; the dashed curves show the 0. 05 significance level for the global wavelet spectrum)
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Table 2 Variance contributions of the low frequency components of T, and T, and percentages of the RPLTEs

that occurr when the period of the low frequency component is greater than one standard deviation
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MO X SRR R A T A Ty 1Y
1030 d R4 73+ K] 53 52 A1 19 36378 3 4 e A
GERE DU LIAE WM UL Ty F1 T, #9 10—30 d R4
SRR o AR R ) 2 2R A O B A R RE S A B
AR R R G K R - (D) KR MR IR F 4 &
I B 9 5 A E AL A (B Be ) I BRIRE #4518 1
R S TR R (E PR 45 B 2R — B TEAL B A
T B 1Y T 2825 S AR BUAE OE (B 57 5 Hh O AR ()

S G Y 4 BB B L RCIE R3] R R A Y
SR E 5 (2) BT P SLAR (BT 3ab e ) 0 I A 36 242
B T B X A P AR S O 1) IR R B A
H PG b 1) 2 R AL 1 1 ISR 25 O LA 1) AR 7
i) -4 ) B R R R S TR i M e S A
19 5 2 1) S A R0 0 A B 45 B T XK
FREE AR SR M2 R 5 (3D 7E T, RS Bk 3% 137 4 A
et R v S A0 A A AL Kt 2 A i T



WRE 2245 2 TIRIIUIR 5 15 5 A9 o 11 1 J 46 2 4R 1 S PR AR 15 J0AE Ao 0 LA A 8 407

JEEIFZ 0 X IR N X AR TR 2 f Ty /9 10— 3d h) MRRAE IF R 3, U B KRR R AR AE S X
30 d ARHT A i AE A REE WA G 700 VLR B AR SRR AR S SRR G R 1 RS g R AT
(4) o 0705 A (L) I 5 0 R EL A e ) A (I i Adf s i B

80°N @ - = = %ﬁ ~ I \1 80°N
R — e S e
S N ==
70 A - Y 70
60

50

40

30

20

10

80°

70

60

50

40

30

20

10

80°

70

60

50

40

30

30

20 20

10

10 — .
40 60 80 100 120 140°E 40 60 80 100 120 140°E

-5 -4 -3-2.5 =2 *l‘.S ll *0.‘5 0.‘5 ‘l 1.5 2 2.5 3 4 5
B3 LA T KIS S IR T 0 Ty A Ty B9 10—30 d I3 20 B R 40 1 ML G 00 BR300 37 65 20 B 45 SR

Ca—d JLAC RS FARRY Ty 258 ce—h. TLMARIRRN Ty 2555 ace. S04 & AL WA IE 575 W (B LA -

bl IESR 5SS R RS IR . oo FER ARG R AR, dLL B ) IE SRR O I LA 5
TR AHE 300 hPa i & B3 5 (GEEL . 807 gpm; BEAL KRR o« =0. 01 i B F AT,
850 hPa i i 37 5 % (B, BN K31 o« = 0. 01 19 8.3 /K F) il 850 hPa X35 5 4
CRE, i .m/s 585 o= 0. 01 #Y 8 HEAKFE))
Fig.3 Composites of geopotential height anomalies in 300 hPa (contours, unit; gpm),

I [T

temperature anomalies (colors, unit; K) and wind anomalies (vectors, unit; m/s) in 850 hPa

corresponding to the phases of the low frequency components of T, (a—d) and T, (e—h)
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Fig.4 Spatial structures of the leading EOF
pair of 850 hPa temperature anomalies
(averaged from 105°—120°E)
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Fig.5 Morlet wavelet analysis of the PCs of the two leading EOFs

(a, b. EOF1, ¢, d. EOF2; a, c. the contours denote the wavelet spectral coefficients, the thick contours enclose the regions with

significance level greater than 0. 05 for red or white noise, the dashed curves indicate the cone of

influence outside of which the edge effects become important; b, d. the solid lines show the global wavelet

spectrum, the dashed curves show the 0. 05 significance level for the global wavelet spectrum)
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Fig.6 Same as in Fig. 4 but for DERF2. 0 output (a. leadtime=1 d, b. leadtime=15 d)
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