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Abstract The daily index of Pacific—North American teleconnection (PNA), the Nifio 3.4 index, and NCEP/NCAR
reanalysis data were used. These data cover the months November—March for 1950-2009. We extracted the PNA events
for the cold and warm ENSO phase years. We found that the number of PNA+ is 4.13 times the number of PNA— in the
warm phase years of the ENSO cycle, while in cold phase years, the number of PNA— is 2.73 times the number of PNA+.
We composited the 300-hPa stream function field and the daily PNA index of the PNA+ and PNA— separately. The results
show that the intensity of PNA+ (PNA-) is weaker than that of PNA— (PNA+), the life cycle of PNA+ (PNA-) is longer
than that of PNA— (PNA+) in the warm (cold) ENSO phase years, and a north—south dipole anomaly is present over the
North Pacific during the mature period of all types of PNA+ events. Using K-means clustering algorithms, three weather
regimes over the Pacific—North American region were obtained. In the warm (cold) ENSO phase years, the proportion of
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the PNA+ (PNA-) regime is greater than PNA— (PNA+) regime, and a north—south dipole anomaly is present over the

North Pacific for all PNA+ regimes. By calculating the basic flow over the North Pacific, we found that the subtropical

stream jet of warm ENSO phase years is northerly, while the jet of cold ENSO phase years is southerly over the central

part of the North Pacific, which explains the significant difference between the frequency of PNA events in the warm and

cold ENSO phase years. As PNA events occur in neutral years, the ENSO cycle plays a role in the modulation of the

frequency and intensity of PNA.
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Fig. 1 The number and frequency of PNA+ and PNA— events for different ENSO phases and neutral years
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Fig. 2 Composites of daily PNA index for (a) the positive phase and (b) the negative phase of different ENSO phase years (the solid and long dashed lines

indicate warm and cold ENSO phase years, respectively, and the short dashed lines with dots indicate neutral years)
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Fig. 3 Composites of 300-hPa stream function for (a, b) PNA+ and (c, d) PNA— (left panel are the composites of PNA events through 60 years and right

panel are the composites of PNA events of the neutral years; the contour interval is 3 X 10° m? s

? s7!; shadings denote regions above the 95% confidence level)
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Fig.3 (Continued)

Lag+10), M Lag0 %= Lag+4 B AL AP b = 4 I
PN EEE O SRR S AR 454, 1 ENSO
R ) PNAHRA S5 RFEE T 11 d (Lag—4
% Lag+6), M Lag—2 % Lag+2, WAMEE OB
B b I A 7 S M AE RO B, 2R R
JE R S AT ()~ O AR AR B - S5 R 15U

7EF 3b 1, AR AR 1K) PNA+SEAT (1 5 B2 2 4
AR TSI PNA+EAF RS EE, H/h T ENSO
R PNA+RAFIR R . TP PSR () PNA+
HOE Ay 12 d (Lag—S5 & Lag+6), bRVt

(8

I Eg A A P AR T 2 d (Lagtl %
Lag+2),

Kl 5 4 ENSO BE. A AHAZE PNA-SHF LR
B . HE 5a il 5b 4 Lag—2 & Lag+2 I
PR PNA+EEAG 3% 45 4305 Bl O () e KA T LA
i, BB, ENSO BEAAHAZEM] PNA—FAF 150 5
KFBALAEG ) PNA-FAFR50E . X 5K 2b
(2 R —5.

K| 5a il 5b H1, ENSO HEA7AHRT PNA-ZY )% 41
ZEMYERET 11 d (Lag—6 & Lag+4), WA ALAHRT



S 7= 7 N S U I 19 3%

284 Climatic and Environmental Research Vol. 19

45N 1

30N

15N

180 150W 120W 60W 120€ 150E 180 150W 120W 90w 60W
Kl 4 ENSO fEMBERAREG (81D SARAREG (431D PNAHT 300 hPa B A% & ML 35X 10°m”s™, BIIEIL 95% MfE 18K )
Fig. 4 Composites of 300-hPa stream function for PNA+ of (a) warm and (b) cold ENSO phase years (the contour interval is 3% 10° m* s™' and shadings

denote regions above the 95% confidence level)
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Fig. 6 300-hPa mean zonal wind for (a) warm and (b) cold ENSO phase years (the contour intervals are 5 m s and zonal wind values above 40 m s™ are

shaded) and (c) is (a) minus (b) (the contour intervals are 2 m s™'; solid and dashed lines indicate positive and negative values, respectively)
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