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Abstract

In order to further study the characteristics of the North Atlantic Oscillation (NAO) and its influ-
ence on East Asia, this paper discusses the basic features of the North Atlantic Oscillation and its
positive and negative phases conversion process by using the monthly average reanalysis data of sea
level pressure, temperature and potential height of NCEP/NCAR in the past 70 years (1948~2020)
and the global monthly average precipitation data of GPCP in the past 50 years (1979~2020). Re-
search shows that NAO exists all year round but performs best in winter, and the phase conversion
of NAO has significant effects on the atmospheric circulation in East Asia. After that, we used cor-
relation analysis and synthetic analysis methods to study the relationship between NAO and the
circulation situation in East Asia, winter temperature and summer precipitation in the different
seasons. The results show that there is a significant correlation between the North Atlantic Oscil-
lation and the climate of East Asia, and its influence performed quite differently in winter and
summer. When the North Atlantic Oscillation is strong, the East Asian winter monsoon is weak and
the summer monsoon is strong. The overall winter temperature in East Asia is relatively high. In
summer, there is more precipitation in the northern part of East Asia and less precipitation in the
south and southwest; conversely, when the North Atlantic Oscillation is weak, the East Asian win-
ter monsoon is strong, the summer monsoon is weak, the East Asian winter temperature is rela-
tively low, and in summer the northern part of East Asia has less precipitation and the southern
partis more.
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(2002) 7341 7 NAO FIPUAF I iy He b X (1) ZE 4548 4k 2 AT VE FH LA, R I A& ZR AR R /3 e 2 Fr LA BB %
YERF 2 AL E R AEAE I R UTA, XA N YT 2 ACR PEFRif s - s Rk sk i, AT BeKs v
ARG 5 S ALK Fa P sl Rt ok . 29428 NAO AT IEARGI , S Foissh sz B9, &2
PEAR I e B 2 32 SR M . s SO R [1]0F 5T 1 42 NAO 58505 PO A ) I v He 2 18] 1) 5 1) 32
KZR, RIAE NAO FEEUTH = ARy, X LIRS Bty 3 o — 2 38 1 6O R X, AT {36 43 P AT ) ST
IR TS, R AR K B 2 A RIIR TS [2] [3], B SR INALE A TSR Bm . Li [4JRMA T
NAO fit % 5 M 35 6] 75 J5 AR 000 X33 26 1) AR 55, A4S X 8 = B R AR %, AT R 2= 4 A3 11
5i8 1A' FH X 3 [T 7 e L X ) R AR AR R, BT DA NAO 2 52 M 3 [ 7 355 3 (X A ZR B /K R R B B R
[5].

it NAO Xt F AR HL X S AR R &, Bh Al B N AN EF R AR T — gt . TEAPAE,
NAO 51t 3R AH o X 1) Sl A E B VIR, A6l AR, BRI KR BA S K 76 7 S5 b [X 1) 1 3% A< il A
IRIAEHE NAO B2 1 A OC ML A [6] [71FERF FLAL R PE P IRRIR 7 7 6 KA 35 r g2 2 3,
H 20 2 80 FARH M%) 2000 4:[H], NAO EERIUAH &S EME ML, &I# XEmEEm®, 52
REOT INE R ST A 35043 i X AU B AR AP 38 S e 1°C~2°C, Tk 2 R ) o 2 Ui 82 0 3 3 IR [8] [9] [10].
IMAEE F4F, Dugam 55[11] [12] [13]8F 78 T NAO FIEIEEHLX 2= KW 2 [ R, AR IR PEEE B X
A7 ISR S AL A RS I i IR TR A B AR AR R I, NAO ik 5w M7 FHL 2 sy s (19 56 B2 A
T 50 B85 5 2 X 55 B £ 6o R 1R B 2 [ /K P 2R B

gx b, HAT & EXS T NAO FIRHIE IR 78 J7 7] 3 ZEAR o i FARHUR b 35 R 58 AR BB A AN A AX
PRAR KRR b, B NIERGS A HIE MR AR — i i, BB A AR 2% e ok it o SR IR T 3 B
WEIC. Tk AF 7E Lok G, T NAO X 4R M0k X [ gL £ 2 () |- 32 AR v 75 o X — M X, oAb 32 22
PRI A E R IR TR 5 NAO IR &R ASOKE 01T NAO FREUERHIE . 1E SR A 4
FE A KA AL, FLUCKRT EE 2 T 4 = 2% NAO FRIRHE B R 2R S DX ASAB PRI ) o f s 25
A HTAN NAO HIZEFTFIAERR AL R AFH B4R, NI REXT NAO §EMa A BRI — N E /G
B, HABTFIRE W X AR I L . 28 b, A SO 32 8y 252 R P AUE . UR
R KB HTBORE, 454 NAO I 8] R 25 18] 9 5 THI SR AIE 72 A6 K P8 V35 B0 ARG AE R Lo 25 30 3t [X. fr 5 i [ 14]
[15] [16].

2. @5 H%

ASCHE R ZE TR . 1) 22 E E R TR O (NCEP) i3 H [H KSR H 0 (NCAR)
A TERA2ALT) NCEP/NCAR 1% H (T3 AT 5 R 1948-2020 45 48R 1A H PP ISR TR, F
I AP RG TR 17 |2 AP & A PRI KE TR, 9% 2.5° x 257, 2) RES
i TR o0 (CPC)$AIE I 1950 45 1 H 1 H & 2019 4F 12 H 31 HEE H NAO fa%i%di . 3) GPCP (Global
Precipitation Climatology Project)#& ] 1979 4 1 H & 2020 4= 3 H W HF¥FK Bkl 4) =XREHE KRB
FHRE T S 4TR XU BRI 2= 2 e $ 415 10 75 W 5 22 X Fe $i(http://ljp.gceess.cn/dct/page/65591) -

18 F AR 2 0 BT R0 B o AT 6 BR AT Ab 3 . S8 Pearson AH2E /0 HTi2sR 13 NAO 54 H Z XAH %
RBOF T XU (t = 0.05). THHEARIIT:

r— Nzxiyi_zxizyi )
N ~(Zx) NE v ~(Zy)

(23 Q) A F R SRR AE(1999), Her r 95 A NIZET ) NAO Fa B2 KR BN R 5L, N
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(~3(Q2)H B T 4(2015), b t MG I E, x NIEHURI% 5 /N iE NAO 155 NAO 4E 1) NAO
TREEIME, p 5 NAO EA1ES NAO 1) NAO FREUSMEFAME, o AIEHUR &4 NAO FaEU bRk %,
n NIEEL NAO FEEU1) B H0R)

ASCAEWFOLFE T, BeX 5 = AR I R R A LR L

1) NAO 5 R IHLIX BE BG40, AAAET R 2 ALK PUVEE S GOk AE AR K PE 7 | 35~65°N, 20~35°W
Z I B B2, fEXRE FE RIS BN R E . AR T HLX (4°N ~53°N, 73°E~150°E) = EA 45 AR LA
R EHLIX, ZRACTEH XA T AR, KPR, FEafERE, Zh, #9itf, #HE, A4 54
B K. W 2 A (R BE B sz, TEAT R RUSAE 3 I A2 v 25 5 2 B A B 3R T30, AirbL NAO X AR T X )
SCMATAE— 58 B 20N, ELAEW S R R 1558 R AR 3R & v i LA R 2%, R L HERR

2) RWHIXHIE . SMER 2. R HEE S AR E, AHREMERSE, EFEmREW, &
FFA T R KDL, HREMER, 2kb. WE, BREEZEREE. T EEE, F
KB, HEZ R L, BT DU KRS AR, AR, BERN, [RIRFRE
K, BKZHIEN, 2 AKX FRAKESE RS, RUMXAMEEREZAE, Frlpr i h e E R
SV DX TR AR 48 2= 5 I AU R 3=

3) MEHUMIHHE R T AR S R B i 70 &SRR R EGE, AR EECR,
FEASEWMZ, BT AT BRARAEA AN A B SRl I R o FERIF 8 2 1708 1% ) i 2E A7 R B A bR AL,
SR ISR 25 AT RLIG, AT B s AR M T AT EE

3. NAO IEARNFRE X K SIHRF AT

B K VG PR 5 A0 BRIR I 7 0 AR b X ) S5 A8 A 2 A AE B VIR R, NAO IE AR A F 4 id 72
R RKERFRIE R AR TEE RS Ko NAO (1) A2 47 A /2 44 (Feldstein, 2003), ff LLERATTEEAE
W9 NAO A R KR MIE IR0, 3 245180 FAH B (1932 H B 2:A7 A0 087 o AT 38 B gAY
AT IR BEFAE AT, BLSR NAO $8 #2415 500 hPa #E4T REOF 43 #1192, {HZKEA NAO i
BN IERZ R, HAEXRZE FERIE NI, #3770k 1996 421 H 1 HZ 2 H 6 HA1 2003 4
1 A 1 HZ 21 H ) 300 hPa £ #5155 B 43 A EERAE 7t NAO FAL S Bt 45 37 b [X. 1) vy 25 A KSR 1
A FH B H6 2R b X RSB R B2 [17] [18] [19] .

M L ATBAEH, 7 NAO+E] NAO—HHA e i 2 /T, MO B b, AT B, %
T X K b2 AEAE — B R VR A X, S DR AT P AR . I LB 72 KR V6 350 S AR — sk )
RARE SR, FEEAW FEREFEAL XA R A 4 H), ENERIGEEAFE— N RRE
JEAE, BARGEHAAW AL . HEREBORBRRRE, LR LK X SRR, 2=
oM, SUETEE, FALREREER R, T NAOHHM IR T . 1 H 9 H, i O 2 R ILH,
AR RHETE R B AR v ek, FURE A0 52K R B IR IE R OB xSz, 211 H 14 H, iR
AR BRI KK, BRMALE IR R IRTS, R KR Z R m R, BEh G EKER
GIARF, (RHFEXT TS L s a =R B AE R, 45 m S O A s RO R 2 T PR R AR E

DOI: 10.12677/ams.2021.81001 4 PR EERTI


https://doi.org/10.12677/ams.2021.81001

T

HPFHZERR BB A 14~19 H). 1996 £ 1 H 19 HZ )5, NAO+HM FHAEIFhuES, R
mPEIR I SACRTEFE EIEcE G 0F, FHEEINRIE YR, A6 R T VR BRI S 43 X AL 7E v 8 1 1
ZT@AH22H£1H 30 H). ERZHT FHHEPER, KVFE LeF@siek, B mlinsii,
SEORPUEE ERFALZ AL A FERN , AN NAO—ARLL A B 1, 65 FAE A7 K 4k 52 sk . NAO+ 2] NAO—
(AL e 58 e AR SE R DS, SV BRRHB X 3= 52 AP A 0 0 1 e 4 9 3 v S P v 8 AR R b
X b2 R Al ), PR A SRR S 2NN, 48 b, X —FEH R AR 10 3 5 IR 2 B s 3B I
5RO E A I, NAOHHA S A A= 323R , 17 PHZE AT 50 58 51 PEIR , ALK PEVE Eaies A NAO—
FART A A, FTLL NAO+AHD AR 538 9 7 NAO—FIAL S, AN EE it A% (s 1) RO 294 30 Ko
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Figure 1. 300 hPa geopotential height map of NAO+ to NAO- transition event (unit: gpm)
1. NAO+E] NAO- 45 {44 300 hPa (34 = E B (B 4: gpm)

2 45T 2002 SEZFFEH) NAO—HE NAO+FEH A A RL 7. 7 2003 £F 1 /3 1 HIWIE L, #id
i A TSR, SRR BLPS A — R L, PEANE & A AT T AR R, HRERCK,
AR KA RE T A AR B RPUPERIA — S5 mr A (e, BRI o 18 R A2 3 7 BLAS
#5k. 10 5 H, SO ERCRREAAEES,  PErEaAE B RS L, E R R A
BAFAE, RN E A b X g . [l T KT A I R AR RS, R vE LA B Tk
FAFEALED . ARSI IR . XA RS R T ARG X i 2 B SRR 2 A A
NAO—AHALF At A 2E o HEANFRATT A I BE A BE 8 B A Fe - WM DA 6 948 1 e 8 2 ) DRORUE
R RS SR . FHEERIAAE 2003 4 1 5 HZ R JTURFER, XA T i RS Bk b B 28
FIPURK BT, FRATAT LR T iR A A 75 R 24 42 NAO— ML H AT a6 IR IUAEIE (L A 5~9 H). ttja
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Figure 2. 300 hPa geopotential height distribution map of NAO- to NAO+ transition event (unit: gpm)
2. NAO-ZI NAO+45H# 14 300 hPa LB S E A fEI(£AL: gpm)

4. NAO W H It [X B FFX 450

KNI KOS E AT, HRIR, EEKERHERMA LRSS B AFRATHE N R E 5
B AZEFIE ZE 1 NAO 3 FE AR AR P10 X SR 520 . 428 NAO A2 I8 I 7R M1 4 2% KUK ) R 1 1 [X
SARI, AFREEHT, RIEHXAFKERD, BSERBUAKR, 1R X 6 AR L
i, HEEHTAN NAO 5FRIE SR 45 R(EWIESE, 2010), FRATAIL, 4Z= NAOI HAESIRA
A B0 KT 5 B K AR DG, BT DAZE A& ZRFRATT R 90 NAO W ZR WL X SR e . 1fER %, R
X BEAR FE A LU v, 2 E RGN, AR HE X (W B K & LA 2 B Ve ). 56 Tk it e
(2001) IR FE 25 SRR B, HZE NAO Xt E ML IX /K E R EM IS, BT UEIX B RAIAZ R E RS,
HATE E 2 NAO X R W HE X H 2K 2T o 5o S8 a0 B R b X AR, R GRTS, &5
RN E 2R FRK SR T 45 R A5 i A ik .

RIEABRGEEERR I BONTERIR ARG —, WARIMX RS SREERELN, REL
ZE R RRYE T PR R S e, e e B TR ) B AR R, AR AR B O ) s AL AN ARAE X, AT A 2%
RAERIAT T 2 AT, LB R EHE A ZE NAO 5 R A ZRIGE A K R (4] 3).

MU EPIE AR 2 nT DA, 24 NAO FREUE RN, AZEXAEH0RES: 2 NAO FEER/NN, 4
BTG HRE B A 2 A) 2 FARG BRI, BATTZ (A 00 B R A R AR s . Ak
WP T R B MBS 428 AR U 7R AR 5 2K T NAO B A0 5, 3 B 2R I 44 2= XUk T
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Figure 3. The change curve of the summer NAO index and the East Asian East Monsoon
intensity index from 1950 to 2018
[ 3.1950~2018 FE 2 NAO IS R T RS IR E R R T (Lihk

T B RIS B 2R NAO FIAR T Z= SR g2, FRATHEXS 38 NAO FREUFE IS NAO TR
(= 24T 40 18, JEECHE 5 1 NAO i £ % i K 1) 2 2= A0 5 AN /N 2, e B 5 AN KAB 1)
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1)U 2, 06 HO~ P T AR T & O i R AT RS, DASR T8 B 2% NAO X A W T 34 R 52

R 4 AeaT DL, 75 NAOI it E 28, b ek R AL m 2 X A IEAR R X, 1 32 AL 0
TR, ROBERIX . EARPERP SR, A A B R dL, — AN ERCKRE ERSE - PR
WX, A — M T AERE L 8 - UK —F . BOKIERE PO T KPR A3 R B B i . R4, SR
RS — DUINZRIE - T8k R — B REH XA 2 38 1 £ BRI, t RS R 4 SR R i, ALK 160°E AR
AR o O O o [ 8 AT AN T o (2 R 47 N T B2 AR R 5 P N e e ol 1) | T 2l T =0
JERRESRT, VLI (195 22 XU R i

M 4 FH TR, EHZE NAO 88U/ LA, HAb 3k E 2Rl <% 1 S E RSP 20 A ) 5 14
4 oA . AL BT m A b X O IEFEF X, 78 30°N LAALR i dith X, BRashe 22 - UK B b X A EL R BHT
ALK P LLAE, AR i PRSP X, R U P AR IR T R X . R PEEE 160° AR 4 M it
SRS S P e E 0 =i P o= R A W sl T R WS Y- A NP = I A R S W s S

LR DA BT, B 4518 2 NAOI 38 B AR A i b EBR - P SR A % B2 i, HE 2 NAO
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Figure 4. (a) The cumulative anomaly distribution of sea level air pressure in summer with strong NAO years and the t-test
results; (b) The cumulative distribution of precipitation anomalies and t-test results in weak NAO years (unit: gpm)

4 (2) EF8NAO FHETASERIBFAHR tIRIBER; (b) 55 NAOC FMIKRIHEFHH R t IR
(iﬁ‘i: gpm)

ASTAL FH 1) 7K Hdfs 2 R U5 T GPCP SR b1 4Bk H -~ 3B K B Rk, e 1979 4F 1 F & 2020 4
3 ARIAERFEKESE, FrUAEXT NAO FREHE Bk Bl 4T /04, 1E 1979~2019 4FE Zikllf) 5 /4
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2011, 2012, 2015, 2016. MR¥EIEHIIJVFEEZ, MARRE FREKEITE BRI, FHH L.

MELS ZEn] LA H, 75 30°N DAL S Zi b X AAE A 4 DN iR IRy, 2 RIAL TSR 22 8. AR
WP IR HAR AR R A S R E 38 b - b PR —y, SR SuE~F A O T BRI PG & E P Al
W AP . T ZEAL - ER 30°N PARFHIIX, S KIS A O TR T, S oK 87 RS A s
TRVGFEFE 0. RAME ERE - B P AR DA K 3 [ i A i b X 21 v g o & — i AR E B R 1 IR BE P, {RTE
T )5 XA — PP XAETE . (A AR WX T 5, BRI, s & H AR K AR I i BE 7,
izl FERHUN R

M5 AFTLAE H, 30°N LAAbRI s gt X DUEREF N3, SOk IERESF Ao T3 s S B, (Hith
ot SRR PRI AR S0 K e i DL AN S R ST 2 PR P X . MEdE 3k 30°N BAFS
X, FEERFIEEFX, SAKIEEPHOA TR, B L RIE DR IR B, B Bk
HAAEAE — IEEEPIX, (HAEH A, Wt B DL R R R sl a s 28 e o B — i N R B P X

MEL EZER a8, B TRKER 2D, AU KEREEFIE 35°N DLRTHL X J AR S bk
TE VG0 PG AL BEE PN o H 22 NAOI (155 55 88 4b 23 5% 4R b [X 1) 52 28 B /K = A B 252 . 45 2% NAOI
BT S ER, PEAARDE A AR ES S EIEE P I 7 b0 DA R ] ] 3t R 446w b X P B /KB AR 38 2
AR MEZE NAOI A TRMERT, X Eehh X 1) K E 4 EF A Brm/ . 45 2 NAOI &b T &i{ERT,
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Figure 5. (a) The cumulative anomaly distribution of sea level air pressure in summer with strong NAO years and the t-test
results; (b) The cumulative distribution of precipitation anomalies and t-test results in weak NAO years (unit: gpm)
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NAO AH AL 4% ik P % 2R 74 X (BRI KAFAE BN, AT DR ERE KRy b ) — 835 2 .0 1 P IR
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