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Abstract
To conduct an in-depth analysis of the impact of the North Atlantic Oscillation (NAO) on the climate
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of Guangdong Province in China over the past few decades, this study is based on the CN05.1 high-
resolution gridded temperature data from 1969 to 2019, NCEP/NCAR reanalysis data, and the NAO
index. Using methods such as empirical orthogonal function decomposition and correlation analy-
sis, it systematically investigates the teleconnection relationship between winter NAO and both con-
current and subsequent temperature and precipitation in Guangdong Province. The results indicate
that: (1) there is a certain correlation between winter NAO and the concurrent climate of Guang-
dong, especially in terms of temperature differences. When the NAO is in a strong phase, the winter
temperature in northern Guangdong tends to be lower; conversely, the temperature in this region
is relatively higher; (2) regarding the lagged climate response, winter NAO also significantly affects
spring precipitation in northern Guangdong. A strong winter NAO is conducive to more precipita-
tion in northern Guangdong in spring, whereas a weak winter NAO corresponds to less spring pre-
cipitation in the region. In addition, winter NAO is negatively correlated with northwestern Guang-
dong, meaning that when NAO is strong, summer precipitation in this region tends to be lower, and
vice versa. This suggests that NAO may have a potential impact on summer circulation processes in
the Guangdong region.
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1. 518

6K PEEEP Bl (North Atlantic Oscillation, NAO)/E AL K Fa I X 5 A B2 RSS2 —, BERISLR
SR T A TG YA DX P ) s s R il B A 2 [R5 R A e e R R R AR %« % NAO b T
IE(GOAARES, B4 NAO fWim(35)iF, A0 F K PG ILH A UK SR ST Bl B b X 0 0 380K TR 48 5
iR (55) [1]. BTABEFRH, NAO X ABRSEA EE R, HA%Cosg i XA R AE SR PR VRIS KRR
fifi S AEEHMIX[2], 24 NAO ZEFFEIEAIARRASET, A% R 22 B DA X3 5 J0 38 RALAIR 2 Ak, SEE 4R
T WAL 0 SR IR SR =, b R K 2D, RN ALK 23 IS 24 NAO ¥ R fihitl
B, IR RIR . B R R AR RIS AR GRFAE[3] . B4t BEFTIESE NAO 5B bR 5 4R
Ak, RHEE I MR 2 ) DK 2 Y S A R R AT 35 A AR [4]-[6] . Ignacio SE[7] R AR
NAO AHAZ X RN« JEFT RACRFIEAEAE 22 b2 . NAO TERLAHFT B R ra i e K b, S AiAH
B BBk 22, WRCOM-IE 38 Bk i N AR AIE 5 e 3 52 S m) 73 A - Folland Z5[8]#F 7t W, 5 2% NAO Rl ieAs
R VPG PR IR TR R AR I 2 (] o0 AT, ET M L b X FoK AR K o i S R R B R i 451k

NAO B 1 % Ko7 S B e A BB b, H 5 5 IR n] m) Rk, RHRRIE KR S5 = A 2
E . JEERI[9]-[10]55 4R, NAO HaskHAhFZERSEMER S, LIRSS RS0
A, AHMEZE RSN IS 4E R A BB ALK ITRE(NAOI BA B3 1A BR i 3R
fiE, 3T 20 £F4ZE NAO 5 S RFERE IS . Hurrell S[11]-[121 A FTIESE, NAO S AL il A R RL
KPR IR % (Sea Surface Temperature, SST) PS5 R Bt 353 A P [F AR AL RFAE . Ogi 25 [ 1310 7MY,
A2 NAO 855 A RSN, n@ifgrk. R AT % PRI R Fs 28 2, il
PERAP AL X B AR ARG R . Yu ZE[14)0F R, JT 50 ERATHIAZ NAO IEL A% E 1
58, ATRBNACEREI R A5 T ) AR A, T o8 AR RO Rl 81 Py b )l e AR
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B b SCar g, ANFRZETT NAO XA X FIsmafA £ B 25 . Bk, A3CH 1969~2019 4242 NAO
W ) AR S AR R RESZ R HEAT 0 #T

2. ZENEHE

AR R3S (1) 35 E 5 345 1500 7 . (National Centers for Environmental Prediction, NCEP)
M 5 KA HE 9 H ey (National Center for Atmospheric Research, NCAR)#2 L1 H - B ek, Fri
)3 2 AL 451 17 /<15 (Surface Level Pressure, SLP)%, HK P43 #E% N 2.5° x 2.5° [15]. (2) RfEAIRE
A6 A o 0 M R R BE AR (CN05.1), /K70 #E%09 0.25° x 0.25%. (3) NAO FE#UREE
KA FNEE VRS B JR) S 5 T3 A .0 (National Oceanic and Atmospheric Administration, Climate Prediction Cen-
ter, NOAA/CPC)R (1132 A H-F % NAO $E5(NAO Index, NAOI), ZA35E LHIAZE NAO TEEUNRFAE 12
JZEUEE 2 J1 NAO FRECTFIME, BTN BOR 1969~2019 4

W 80705 F E R F 250 1 EAC B il EOF 734 1422 NAO B HFAE . R FHAH G/ Hr LA K t f e
£ 77 OB NAO MR ™ AR A8 SR 52 o

3. NAO HIE == 53 TR 454

K1 R T 1969~2019 fEAZE b A TH VEHIX (80°W~10°E, 20°N~90°N)if*F- i <& (SLP) EOF )i 5 —
RS 23 (B ) 50 A, DAKIRIIAZE NAO FREMII AR 0 751 . K 1) T AE H, XA
SLP 1) EOF 28— J7 Z T ERIA 2 52%, WHIFRAE NAO B 225 (Al /3 A Ak s e pg 5 iR A7 AH A0
PUAE T3 /R B 5 FE (20°W, 45°N),  A63EE 5 A7 AH HhoC U AL F-0K 5 122 (10°W, 65°N). FH I 1(b)a L, &=
NAO FEH B A B MR 5 FEARPR B RAE: 1214 NAOI AR I H s ZU K AR bRk s, [FIi 1 230
T EARPR S, BIFE 1970~1980 AR I R GRS H, 1980 AV AR 21 AW NIk TS B,
Wb S PR S 1 i
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Figure 1. (a) Spatial distribution of the first EOF mode of SLP and (b) the NAOI time series over the North Atlantic region
(80°W~10°E, 20°N~90°N) during winter from 1969 to 2019
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4. ZF NAO 5RE FERMASIKRNX R

RAHTAZE NAO MR E T R RIS, 255 T 12, 1. 2 A% H LA Z T 1) NAOI
SIREFIAAEAE R EE 2). Wl 2@)Fr, RE 12 ASESFE NAOI FIAHE R B IEAARX
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LT E PU AR X LA R AL X, e P 7Y R A AR A X YRR IE A OGOk RO, I Id 9091
BENECPRLIG, TGO 5 DX 32 A7 T B o AR AR M X DA R VG B X R 3, v 2 B AR A ) B G
RARNPL; 5T REAREBXAAETH KR, ERELEEERR. 1 A4 2(b), NAOI 53K
[ R AR 5¢ R B R 0 A 5 12 H 2840, (EARAE 3 XA IEA SR IX B 4K, T 4 25 A A7ORH 5% XU 2 3K
I HEH I 5T ARR SR AR 2102 F (1 2(c), NAOI 5 3[R 91U R A 5% 3 50 1] 93 A
512 A 1 FEONRML, B T Rt XANPE AL 2R B XA 00 B BSOS &R T LA AR AL X
RS NAOI R EZHIEMRKRR; 5T REAETHRRR, EREEEEESR. h 12 ARRE
2 7 NAOI 5REAFRMAMH KRR KE, 4512 . 2 7, NAO HHRE) RA R AALEFAH K
F, ARARENS REERR . DA T AP NAOL 53k [F) 1A A ¢ 2 250 18] 4 A (]
2(d))o HIEHRAT LA, S5AZF ML, B3 AKX BB FREZR I FrembX, HEGL
TR . FERgHLX . R A AR AL BE N FARCC R, R HAZE NAO fsgit, FRE
REIIAFTRML, RZIFR.
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Figure 2. Distribution of correlation coefficients between the NAOI and contemporaneous air temperature over China for (a)
December, (b) January, (c) February, and (d) winter from 1969 to 2019 (dotted areas indicate passing the 90% significance
level test)
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Figure 3. Distribution of correlation coefficients between the NAOI and contemporaneous precipitation over China for (a)
December, (b) January, (c) February, and (d) winter from 1969 to 2019 (dotted areas indicate passing the 90% significance
level test)
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Kl 4 %2 NAOI 5REHEFUERRARRE, HE 4@ mTH, REEFEE %2 NAOI 1K
FBU) L3 ARG IX 32 B TR E BB sm AR IS8 R i X DL A AR X, 428 NAO 5/ 4R
BRBERMIEM KRR, (HIRBLEZEEGE. HE 40)n 5%, REFERHKES%4Z NAOI [1EE 7
FH O DI = A T3 B gm0 . AR AL X By, i 5 2 TR A 5 DX 3 T [ 7 g X DA B A g 0
SR, 478 NAO 5FF REM/KEIIEMAI KR, BT RE I/ X IEA DO R 3%

DOI: 10.12677/ccrl.2026.155113 1067 SR TR


https://doi.org/10.12677/ccrl.2026.155113

FER

fds, RYIHATE NAO s, | AREICHETEKmMZ, RZIMR.

s % BT E AR B R bR HE R IR AR 55 1 R K o 115 O H S GS (2022) 1873 5 (M ARAEIL A, IR IB .

Figure 4. Distribution of correlation coefficients between the winter NAOI and (a) spring air temperature and (b) spring pre-
cipitation over China from 1969 to 2019 (dotted areas indicate passing the 90% significance level test)
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Figure 5. Distribution of correlation coefficients between the winter NAOI and (a) summer air temperature and (b) summer
precipitation over China from 1969 to 2019 (dotted areas indicate passing the 90% significance level test)
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Figure 6. Distribution of correlation coefficients between the winter NAOI and (a) autumn air temperature and (b) autumn
precipitation over China from 1969 to 2019 (dotted areas indicate passing the 90% significance level test)
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