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Abstract

In this paper, NCEP/NCAR reanalysis data (including air temperature, geopotential height, wind
field, long-wave radiation (OLR) data), the sea ice concentration (SIC) data from Hadley Center for
Climate Prediction and Research, and NOAA Extended Reconstruction sea surface temperature
(SST) V4 and other related data are used to analyze the causes of climate differences between the
two continents in the Northern Hemisphere in the winter of 2016/2017 and 2017/2018. The study
found: although the distribution of Arctic sea ice in September is similar, the spatial distribution of
atmospheric anomalies and climate anomalies in winter is very different. The main cause of cli-
mate differences is the impact of tropical oceans on atmospheric circulation through teleconnec-
tion mechanisms. The anomalous rainfall and heating in the tropical Indian Ocean-Western Pacific
warm pool made the mid-latitudes of Asia in 2016/2017 winter mainly dominated by zonal circu-
lation, cold air was hard to go south, leading to the Eurasian continental high-latitude cold and
mid-latitude warm; central La Nina and eastern La Nina have different effects on the path and in-
tensity of the Pacific-North American wave train (PNA), which makes the North American conti-
nents cold in the west and cold in the middle.
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WFFER AT, SRR KBl 4 ZR A i S 74 ST AT 2 R A 5 K A ZR AU UK K098 /D B8 DI AE 9% [5] [6] [7]: 9
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A, P IAECE i 5 A6 M X S5 4775 5 40h PNA BUAE G
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Figure 1. Arctic SICA in September (a) 2016 and (b) 2017
[& 1. (a) 2016 £EF(b) 2017 £ 9 B#34L4Rk SICA
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Figure 2. Air temperatures of 1000 hPa in the Northern Hemisphere in the winter of (a) 2016/2017 and (b) 2017/2018
2. (a) 2016/2017 FELZZ=H(b) 2017/2018 F£LZF=JLFTK 1000 hP KIERE
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Figure 3. Thoughs and ridges in 45°N in winter of mean annual, 2016/2017 and 2017/2018
3.45°N 1979 5~2018 FEFIEE . 2016/2017 FLFHM 2017/2018 FLFEENE

Figure 4. Geopotential height (contour) and geopotential height anomaly (shadow) of 500 hPa in winter
(a) 2016/2017 and (b) 2017/2018
[& 4. 2016/2017 F££Z(a)F0 2017/2018 L F(b) 500 hPa NFHABEIA(FELK)MEEIHEAFE
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Figure 5. SST (contour) and SSTA (shadow) in September 2016
& 5.2016 £ 9 B4 SST (FELK)MFEIH(AF
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Figure 6. SST (contour) and SSTA (shadow) in September 2017
6.2017 £ 9 B SST (FELK)FMREAFAF)

2016 4 HER AR R GRS PNA SALAH[17], KPR e s HARPE, S 86370 m R g kg
/0N, 1P R Rossby U (1 E R RIS A8 A0 38 KRS AL B, SRFEES . IRA T AR H iR AL
Kb, AR KR P R X A FRE M. W ERRIeEmEhX, Zh L rmEE gy, iR
A -

2017 FEIRIBBLRL R HAF I Zo A ML PNA SURLAHI o0 A, (HREARA B AR, R DR ] B
TR A JE GRS o IO P 7 SRR RS IR AR S 80T PNA B4R 1A VR 8 o 658 K i 75 3 g
BIESHE, NSRRGSR, KAEMERIEsR, (6638 KR G b X R A1 -

2017 4 9 A A6 K7 SST & w2 57 — AN FMRIE S5 dLKTU AR 75 mEERT, TR
Rossby I EWSAE 12 337 /K 1L 75 5 A N (Palmer and Sun, 1985), &2 ks L K PG SST A A T4 2
PEAR AR o s A5, PEART R i b2 S0 FESP IRt K, R dm A AR Z SR i s, R~ ot B IR
JE, SRS PG A ) w5 B 5[ 18] [R13E 2016 4F 9 AWK AL K PG 7 SST A F T4 2= PG A0 V. 5 e A 55 -

4.2. FMNERHRH OLR HRFE
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OLR 1E 58 H 07T 180°E Pt ilr, S REMS UK T PNA 341, (L3 KAE IR, & Z=SRARAL[19].
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Figure 7. Tropical OLR anomalies in winter (a) 2016/2017 and (b) 2017/2018
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Figure 8. Vector wind anomaly and geopotential height anomaly (shadow) of 250 hPa in winter 2016/2017
8.2016/2017 £F 250 hPa KIAZHE, BARH 250 hPa IBSERE

2016/2017 A ZFEERWA T KANE(AAC), =& HIPGTENRE — F0 AP AEREth 1 5 5 B I A D 4 5
BWORMAENRE LR, ARl B AR, X OB HUE LT . 1R
XFE B, DA i B AT X R IR AR A AT A, RARHEA TR E Re ok A R T
X ZE BRSO AR . R, BT R - PR PRI AN R B BT D) AR AR K,
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Figure 9. Vector wind anomaly and geopotential height anomaly (shadow) of 250 hPa in winter 2017/2018
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