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Statistical characteristics of the occurrence of blocking highs and
their modulation on surface air temperature during stratospheric
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Abstract: Using 1979-2020 ERAS daily reanalysis data, this paper analyzes the statistical characteristics of
blocking and its modulation on surface air temperature anomalies (SATA) during stratospheric northern annular
mode events (NAMs). The results show that the four blocking highs in the northern hemisphere tend to occur in
different stages of NAMs. Greenland blocking (GB) and North Pacific blocking (NPB) occur more frequently in
the development stage of positive NAMs and the decay stage of negative NAMs. Ural blocking (UB) tends to
occur in the decay stage of positive NAMs and the development stage of negative NAMs. The Atlantic-Europe
blocking (AEB) is more likely to occur in the decay stage of both positive and negative NAMs. Although the
number of days with blocking high is far less than that without blocking high during NAMs, the blocking high has
a significant modulation effect on the spatial pattern of SATA related to the NAMs. When GB occurs during
positive NAMs, the SATA in Eurasia changed from “overall warm” or “North warm-South cold” to “North
cold-South warm” in the extratropics, while the SATA in North American changed from the “overall cold” or
“North cold-South warm” to “North warm-South cold”. The UB in the decay stage of negative NAMs can not only
reverse the “North cold-South warm” SATA pattern to “North warm-South cold” pattern in Eurasia, but also lead
to the SATA pattern in North American changing from “North warm-South cold” to “South warm-North cold”.
However, the modulation effect of AEB and NPB on the spatial patterns of SATA in most stages of NAM is not
significant, that is, the spatial patterns of SATA is mainly dominated by NAMs. Under the influence of NAMs and
the modulation of blocking high, Eurasia is colder and North America is warmer in mid latitudes from the peak
stage of positive NAMs to the developing stage of negative NAMs, while it is the opposite from the decay stage of
negative NAMs to the initial stage of positive NAMs. The dominant patterns of SATA in Eurasia and North
America tend to the South-North dipole pattern between mid- and high- latitudes during NAMs. These conclusions
are verified by Monte Carlo random sampling test.
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KRR BB SRR AR M e T 5 1], SRGEAR VE RS A AR X AN R 46 B2 3 T o 2 iR
KREZEBS) FAERFEN, &2 E IR AR 2= 71T N I Ta) ROBE B AR P s S5 4R 7, BISFIRZ
Wi (Ren and Cai, 2006) o FH T~ B 35 B PR UL 57 45 47 S G X I FOIRAFALE , PRIk
AR Z AR RO (NAMD $R8##8 . NAM f 8O0 IE R SRR M i o, 9 s
For iR mES (Baldwin and Dunkerton, 2001; Thompson et al., 2002) . K] NAM 1 S ¢F £ B8
- FIE R DX TR, 4 SR NAM GO ARy P2 B R MR (SSW) 8P =
e R (SFW) FfF (Polvani and Waugh, 2004; Castanheira and Barriopedro, 2010; 5t
BSE, 2015; 250 K%, 2017) . [ Baldwin and Dunkerton (2001) KILFIiE NAM {55
BB Az 2 X8 JAL J2 28 171 S M0 0 T I 2 DASKE , 50 TP I 2 W0 i S 5 52 e e T i P2 PO T 9 — B2
B [E N AL 52 T2 9%7E (Thompson et al., 2002; Cai and Ren, 2006, 2007; Kolstad et al.,
2010; Wangetal., 2010; “ZBEFHMEIC, 2013; jE A4 M4, 2015; Nathetal., 2016;
Yu and Ren, 2019; S5 MAUEZRR, 2021) .

WEFIEE R, AL BRA PR MR 53 6 5 B S DX b THT IR BE A PE DT R 24T
Tz LSRRI, 22 FRATINER, ¥ 75 U 5 AR X R, 845 AL KR R A7 S5 44 X 4t [
IR RMX (Thompson et al., 2002; Kolstad et al., 2010; Kidston et al., 2015) ; 4V /2 H
SRARIRINT, A 638, RVGFESIRE o, Jb38 KB AL ER R 2L AL A R T4 X ¥ 22 1A
RS, G B0 R 4 R T A SR, WO KB 7 26 B BPE 57 8 (Kretschmer et al.,
2018) o PR E MR WO KR Ab3 ABERIR P8 3 A B 10 5 4 23 B ROTE . b 38 R o 24
DA, 220 1) K T8 6 1S3 S R A T AR BN R 92, 8 T80/ BR M 74 (Huang et all,
2018) o AHTIR 2 B i 5 MO TR B2 R 6) DG R AR 2% . 41 Thompson et al. (2001,
2002) A Ak 3 KB AE U= 55 A o IR 2 R ¥, T Kretschmer et al. (2018) f&iH b
FRRBEAEFIZ ISR R, MRS Mg, 7E-FRE S FF b, MR s o P
F IR B A% O R AT B TE T U JE AR S A [ B M T O R A B 1 R AR O

(Mitchell et al., 2013; Lehtonen and Karpechko, 2016) o HI7E fli-Ca P37 /2 1 2 PEHE IR (SSW)
KA 30 RN, BRIEAWA  JE3EMmIE: &K4EJE 30 RN, BOERIE . Jb£me: KA )5 30-60
KW, BOEANIESE Kb AL 2 R BRI B0 4 (Mitchell et al., 2013) o FUETH L, “FiZEHK
T3 5 5 1 T O P PR I O R340 7 gk — A



BT TRERREF A, SHREHERE (RRLE) RS EmimE gk, 4
W FUAR H AL ER A ZE P R R AETE KTV - WM A== JERSFREAN SRR Ll X
(Scherrer et al., 2006; Davini et al., 2012; Masato et al., 2013; Z= KFI{EZHE, 2019) .
AR S R A B R, 1% X TR 2 R (Pfahl and Wernli, 20120 o B 1B
FEDCHRAN,  HC B DXy b T 0 P 2 52 B B i PO S, 24 K PG - BEL s (TRTFR AEB) &
A, AR . FEEKAE (Buehler etal.,, 2011) 5 FB& 24P (fiiFk GB) mIfdb3Ek
B, BRI K Rl AL 0w ¥4 . P35 miE (Chen and Luo, 2017; 2= KFAMEZE, 2019) ;
MUK R (R NPBY RARS, dbE G WA MRS WiE (Masato etal., 2013) ;
SRR LB (RRR UBD AMY 2 S EL “A R AR — BRAGVKEE” (I i35 Z 343 (Luo et al,
2016; Yaoetal,2017) , &gl rf B R A RV I ZE MR F 1 (B 5R5E, 2008; 25z
BN, 2010, MAEHESE, 2018) .

BEAh, AW FUAR H IR MR I S L B v R g xd e T I )5 A A AE B [
Lehtonen and Karpechko (2016) it 4t it 1958 £ 2010 4[] 35 X SSW HF- LI, 5 SSW
ZJERAEFERAML, SSW Z Bl K AW SXHR B @ R MR R EEY). AR, KT
BB RGAETIE NAM 4 & A B B i R 2 i s 0E R s i D AIE
o ASCR BB TUZE NAM AN BOA - OB T LR 5238 RAE (14 ekt B
B, SRt B 5N BE i FR G0 AR 6T NAM RN T F4 3 T UL P38 S5 5 £ 8 ) 1 Y A B 795 38 [ A X
TR . TGS AR B T — D VGRS IR 2 M 1) B RN, 06 ot 351 AR 3 Pl i 14 =4
{1 e R 4 A 4 o

RS 2 WA T BRI A 58 3 WA T NAM AR G0 tHRAE AR 2 B e 7E
NAM AR BUARRFAE s 58 4 545 1Tt NAM 3 ] T f 1) 2 18] 43 A A B s F)
WHITER; 58 5 W H T AN .

2 BMMTIA
2.1 &

AL B W 0T R R SR U ERASIE H 4347 85 BHE (Hersbach et al., 2020),
IR A19794F 1 H T H 22020512 H31H , APt A 1.59x1.5°, |ETTILA3TR, 577
M1000 hPaZ1 hPao TG 234 F B ORI B . =43 B . A SO
FHEAS B AU A B Il i DL T EOPBRAG E): | LA TH B2 31 HIg H & B
171980 - 20104 414, 15 8 % BRI URAEIEIE, 2RJ5 70 M 437 h 2 BREE PR,
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2.2 FASiEH
A3 M i Davini et al. (2012) & P& A 715, 8 65 H 500 hPafir 35 & 3 EAA
H 25T 28 T A 5

GHGS (1, @)=ZW P)=Z(4, @) (D
D-D,

GHGN (1, @)=2P P)=Z(4: @) (2)
D, - P

ARSI S A, BUETEEN0° - 360°N; ORI ML, T A30°N-75°N;
ON=0+15°, O=0-15% F: T2 (1) A (2) , A s[RI 2 2% AFGHGS > 0MIGHGN
<-100F, JUI5E SCGXAMRE RO B T BRI BHL s 29 2 DA e 2R 1S40 FE IR A% U R AR Ik I BH v,
JUJIA g3 etk i B 7 R ROBEREL s 24 HH BOR ROEE B & ) A% s 7E DA e I 4.5° 46
x11.5° G REVa I, RERPEE R T4 TSR, BIE SCHMS Rl tH Il T B s . i bk &
B v R AR AR B 22 DX KPR X S R XA RSP X33 (Scherrer et al.,
2006; Davini et al., 2012; =W KFEZFE, 2019) , AL = (GB) « KPE#F-
BRIBE R (AEB)  ZHhi/RBAMm (UB) FIALAKFFEFES (NPB) 1ENBFFIN &, FHiREE
TR AERFE (2019) BYBFFL A5 R € L& & RG W AE X . GB (60°W-20°W,
62.5°N=75°N) . AEB (30°W—20°W-30°E—0-30°W, 37.5°N—64.5°N) . UB (40°E-80°E,

55°N—65°N) FINPB (130°E—150°W, 60°N—75°N) , FH7F &4 HHEFRH .

2.3 NAM 353
ARICAEH 10 hPa = fE 1K) NAM F5 HCRAE 2 R 7 - 2 Baldwin and Dunkerton
(2001) 5E X NAM F8EI 715, A SCE Jext 10 hPa i 34 5 573 50 3% H B0 R 4560 128 4
fi# (EOF) , R 1 [ R A E SN NAM 850, #HhriEtl NAM FR 5K 45T 0.7
FEbRHEZE . HARFEER I 15 R EGE O IE NAM S04 GRS o KebniEb NAM
FRHUNFAETF-0.7 fGbrde 2. HERELR R 15 R E SO NAM $4: (55ikimE
) o IE (510 NAM FHEFF4H H B NAM 850 608 E (FRIEZ D JEIE—R, 4K
HIo NAM $88 i IR f CERAAARIED JR AT —R. Ak, AHEBRAHAR NAM A% A 1)+
P, BE AL NAM S04, Fok b mf ) 2=/ )R 15 K, SRR E— NAM



o ASCREBED NAM FHAF NAM Fi5 28 0B B 5O HTE SON% NAM FH 44 [ IE{E
H. A NAM SRR H 1 NAM $5808UE PRI NAM HAF5RE . ST ibheit, &
SCRAMAE 9 H B IRAE 6 H %28 H e B NAM WA HAL T 442 10 H =R 5 H Z E I NAM
FF, HAIE NAM FR4E 56 Ik, it NAM HERA: 59 Ik, W BN 1 fis.

R1 1979-2020 47 NAM HAFJUEA H )

Table 1 Peak time of NAM events during winter from 1979 to 2020

1E NAM =4 i1 NAM FA:
19800204, 19810102, 19820316, 19830111, 19791129, 19800306, 19801022, 19810209,
19840129, 19850225, 19851217, 19860228, 19811207, 19820129, 19820428, 19830317,
19861128, 19880214, 19890121, 19900101, 19840301, 19850106, 19850330, 19860328,
19900401, 19901202, 19911228, 19920302, 19870130, 19871213, 19880317, 19890226,
19930125, 19930328, 19940302, 19941215, 19910209, 19910416, 19920117, 19920328,
19950308, 19960211, 19970322, 19980310, 19940106, 19940411, 19950204, 19960418,
19990207, 20000222, 20010112, 20010409, 19961209, 19970513, 19980103, 19980403,
20011103, 20020317, 20020419, 20030405, 19981221, 19990305, 20001216, 20010214,
20031126, 20040331, 20050123, 20060420, 20011231, 20020222, 20030122, 20030424,
20061204, 20070121, 20070323, 20080101, 20040110, 20050319, 20060123, 20061025,
20090109, 20090408, 20100112, 20110313, 20070228, 20080225, 20090131, 20091117,
20111130, 20121120, 20130405, 20131225, 20100205, 20110417, 20120119, 20130114,
20140221, 20150309, 20151213, 20160219, 20140403, 20150109, 20150411, 20160313,
20161231, 20180107, 20190316, 20200307, 20161121, 20170203, 20171217, 20180219,

20190107, 20190504, 20191204,

3 FE NAM SEH LUK ER A BERY PR & G THEHIE

3.1 FiRIE NAM =4

MRHE TSR NAM F4F, RATHHHE T NAM SHE4F4 NAM 888040,
1R. R, NAM H B0 R b6 5 G s i b . 3 NAM 42 T+0.75 £
PRt 22 2 () R R B0Z o5 A R 40% L s NAM 4t {E IS 1.75 fEhniE Z R EEA 2
20%. 1E. 51 NAM HAEH IO RE, 75 NAM IGHEHX ] P 2 57 AN K, 1 7 e i 20X ] Py
2SR, FEALHE L 2.25 5 AR HEZ R XA A, IE NAM S+ R A2 R BOW 820 T 5t NAM
HF. AN, L NAM FF NAM SORE BT 4 fFARdEZE, 1T 1E NAM FFHREA L 4
fEbREZE . IXHORML T IE. it NAM SHE 2 [HERFEE () (BUR SRS R FodE
X RRVERFAIE o
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Figure 1 Frequency distribution of NAM index during NAM events
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Table 2 Number of days when NAM index falls in different intensity intervals for NAM events

X[ Ll RE
HLUAE X 7] (-0, -1.75] 660
A X ] (-1.75, -0.25] 2101
WA X [H] (-0.25, 0.25) 1067
IE X [R] [0.25, 1.75) 2501
IEVEAE X [A] [1.75, +o0) 562

ERER AR, X E NAM HEE 1 X A 2580 A X 18] BE A AT AR NAM S04 (1)
RIEMT B, WA RERARRILZR B . AT ANCEIRH, 72 NAM HA 1R A S B,
I A i S O TR RS2 AT T AN (Maitchell et al., 2013;  Lehtonen and Karpechko,
2016) o [EIL, FATAE NAM A o A0 o S5 50 52 X ) o X 7 R SR B BORN S8 B, Horh
EJR—RNAM BUE SRR ON) , MRS RAETRIE GERD BrEt. JERm 5 AN X [H
A HE—25 R0 8 9 AMATAHIX TE] GX B 1E NAM AR TEAE X ] T2 BRI 1 NAM 344
BEDX TR R JE Y B A — AR IX TR, H 679 21 NAM H6 5505 17 AR 138838 DL K %5 NAM
PEAESEFR B RS (B 2) o HE 2a AT AL, P1. P5 F1 P9 WISF34 5 BEAE O Fiti, SAWI4A



Al P3 A PT AR IE 0t NAM HAFRQUEAEAIAH: P2 A1 P4, P6 Al P8 M 73 il & T~ 11
1 NAM F{E 58, A P2 Rl P6 (P4 HIP8) nl4pHIARKIE. 51 NAM HIEHIRE

O frAH. sesh, BE 2b AT, 1E NAM AR T K M B R B 2 T Hab T3
TRET B R EL (P2 IREZ T P4, it NAM FAFab T R e B R AU A &0 F Ho kb
TRERHBRE (P6 IRE/DT P8) , RIMIE NAM WA 7] 57t NAM WA 1) 78 48 i A% i
ZPIWIRE, DT A NAM A 7] 1E NAM WA A AR AR pT 48 I i R 2, Xt s 1 1E

(50 NAM P8 GRdD KR, Bl (Z218) FRMARFRRFIE. & s R Ik NAM
(A 5 B W 551 6 NAME S0 1 068 R 55 8« X S 0515 i A HF 90 45 A — 5X(Ren and Cai,
2006; Cai and Ren, 2007) .
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Figure 2 (a) evolution of NAM index at 10hPa; (b) days of NAM in each phase
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N T BRI Z B R R GEAETE NAM S 5 0 i i 2 b B ) £ D, Tt — 28
e NAM SRS ALAHR By i A m I TE st . 38 3 43t 7 1979-2020 4
X ZENAM AP A £HFE (GB. AEB. UB 5 NPB) KA FHI RS, MEA
5, FE NAM FrA AoAHS, A BE & 3L R & A T T e tH R R %, n P Bir B
fi. & GB. UB. AEB I NPB tH I RE L3007 19: 218, 24: 213, 2: 235 Fll 40:
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R GB HHBLR AN AALTEE A 19 K-121 Ko X FF—A NAM A, A X 8 B i
DU RBAB A B3 72 %, W PLETE (3£239 K) , U 2 RHBLUB, 1fi NPB H LR EL
Al 40 R, P AHZER 20 1.

R 3 1979-2020 FF42E NAM A FALAH A TERH & I 1 R

Table 3 Numbers of day with or without blocking in different phases of NAM in winter 1979-2020

A AR P1 P2 P3 P4 P5 P6 P7 P8 P9

MY 237 1366 562 1135 417 817 660 1284 413

GB el 19 113 28 61 29 68 35 121 40
7 218 1253 534 1074 388 749 625 1163 373

AEB A 24 159 63 208 46 90 88 110 28
TG 213 1207 499 927 371 727 572 1174 385

UB el 2 33 54 69 39 70 42 56 22
7 235 1333 508 1066 378 747 618 1228 391

NPB el 40 194 101 162 66 58 90 163 57
7 197 1172 461 973 351 759 570 1121 356

Bl 3 HhehH T NAM F45+ GB. AEB. UB Fl NPB 3L R H b 7 AH 7828 . el mT AL,
RZHA M IR BN £ 102 NPB, AEB K2 ; HILLT NAM WEATAR, BH S 5 L
£ NAM KL B (P2, P4 1 P8) , M1k NAM HAFJUAWIE. XHIE. i NAM
FA R AL BOE AT R B, GB A1 NPB B 5) tHULTE IE NAM R JER B (P2) £ NAM
TR B (P8) , UB B 5 I ILAE IE NAM ZEJT B (P4) FI4i NAM K BB (P6) , AEB
FHHILIE. i NAM ZEIEM B (P4, P8) , XKML T RS 5 FHZ NAM Z | 1156 &
FHA—H.
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Figure 3 The days of blocking in different phases of NAM. Red indicates GB; brown indicates AEB; blue

indicates UB; green indicates NPB
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4.1 FRENMEGHFHEERESESHE

Kl 4 g 2 4 NAM 9 BEA AR & RS R b T IR B2 S 8 1 2 8] 4 Ao AT AL, 721

NAM K JEM B, WO K i B A b T 57 st 2 5 A7 T S 4 R0 76 R P B i o S T
J&, BZE I — LT AR VAR AR o, Tl 58 e 5 1t DRI B2 22 5 R 30 0 fi
2, VA TAESEIRE (B 4a-b) o BEJE WO DX Wz 3 8 5 B4 28 45°N BLAE, 45°N
DARG #7454 , CEWRAE A T A b B —ma v B 40 A, AL SR X 35 45°N LAR 148 =
B T TN, N R M IAE B 2 MR- O R R 2 X, BB
WA (B 4e) o BEAE IE NAM SR80, WO AL #8057 o B W 55, 3 16l v b i 4 21
PRIX, FERE A R R GG B b rrE e, 4ERRIRmE A AL A B3R XN
e s VO E— P by R . SRR (& 4d—) .
H1 NAM G5 AR T A8 o T UL FSE 5 (K72 10 15 IE NAM FARHEAA R . 7E 51 NAM
R EMBL, WO KRG 60°N LAALRIE . LA v, db3e KRG, AP -2 i F
WX A (B 4D o 2961 NAM SRR R BIEE, WOE KR 55— b duh, &G4
R R Bl A6 38, e 8 0 E 2 S o 2 D e 4], b TR P RE AR DL 60°N Ry 5t 2 A6 v —r Wiz
RAor A, AL S KR B 5 R, o KA T4 R Em 2 T (K 4g) - 4% NAM #
PEBENTEDRB B, BRIV R B8 B8 2 # T 4R 855, AbR—m AR 2k, WiRRE 2F A
SrAis AGSEA R SR RIS (B 4h-i) .

g bnl RN, SEYME S WOW K bk A6 S DBt b T L 1) ¥4 53 9 7 IE NAM SRR NAM
P I, AR RN BA R O R 2 R B . MbAh, B i NAM S
BRRTY. K il A0 A 35 A Bt T 9L P8 05 L B T KR g b 2 S AR AR A A RR A, LR KR Ak 36 K
BEEAEAE “— DN REEmA . B— KRR IR .



(a) Phase1 (b) Phase2 (c) Phase3
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Figure 4 Horizontal distribution of surface air temperature anomalies in different phases of NAM. The green

boxes denote the blocking areas that are selected. The dots indicate the area above the 95% significance level

4.2 FRENMELDE, TESLXEFMEEEFERAIXTEE

AHTRER LT NAM AR SALARA « oA B RE i R A 1oy T 2 7 3 4 A RS AE - ]
SEELH T GB HIBLR, NAM A [F i B i B2 5 10 & o Aii o B AT, M TR
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Figure 5 Horizontal distribution of surface air temperature anomalies in different phases of NAM without GB. The
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Figure 10 The latitude—time cross section diagrams of surface air temperature anomalies (K) in different phases of
NAM with and without blocking. (a, ¢, e, g) Eurasian continents and (b, d, f, h) North American continents.
Eurasian continents is 0—120°E; North American continents is 120°W—-60°W. (a, ¢) GB; (c, d) AEB;(e, f) UB; (g, h)
NPB. The Shaded (contours) means blocking (don’t) occur. The dots indicate the area above the 95% significance

level

4.3 FESIEFIER SRS BT

AR BT SO Tt = NAM IR AT JoBH et U S 5 A2 0t T 0 58 S 3 2 1) A 1
XTI AT &, BOAEZE NAM FR)[R]—Rr A v, AN [R] B e ol i il FE2 2 1) 54 F 52 i A7 A2 55 1)
BZESR . A NAM JLEef e, b i 2 2 8] 78 32 252 P30 JE A o RS, T £ S L



AR H B e oF b T 32 22 1) Y () S e AN ) 20 o (EL /2 NAM AR Hh G BEL st B 7 R S0 i
KT A m IR REL, B T BH A 5 v] B2 RE MV Hb TR 2 2 (A B A, A7 TG PH s R Em) &
FRATRE o sm LRGSR AT, B OB RECE RIS, R SCIRATR R SRR
IEBENUIRE RS, (547, JoPH & IR R A 2, xof Bl TR e s (A B R AR AL, AT sk
— 2 B B e £ T I M TR IR DG R TR IR A o BEALEORE 502 R T

4, 7E NAM AN[E BB e L Rt BEAL R — & &1 JE R my Hh B AR AR
A, AR, FAT I BRI EUTC E 1 S R ECS A B v I S KRB ), DAHERR
RHE T HEE

FCU, H BE AL BURE AR A9 21 10 Hb T U 2~ 24047 5 4 EL vy Hh 300 BT 4 T 2 T~ 38 384T 2 [
MK, BB R HETHRZE NAM SEF B, A JERH G B 25 R 26 R 5
FREEL T 1 (=1, UL BT ZE NAM (B &) SR 2w = A, k25
FHOR ZREHEIT 0, 01158 B L s 74 HhS B0 X e T 32 2 ) 28 ) e AN ] 2040

B, WATEE FRFE, FEHLEE 10000 MEEA, 53] 10000 AN R 25 1837 1 AH
KAEH

B THEL 10000 /75 5] AH 6 ZR B ME 26 55 5 43 A o 45 W3 85 P A1 2 BE A0 A 7E IE (6D
FHOR—M, WP E AR A S (BELm ) of TR 23 (R B R R MR e s 5 R 2 2 T 23 AT 11
WEETE O FHiT, B2 A ¢ REE 0 Ab LI IR B 2, R IITFI Z A% i 5 FIBEL o A 22 5
M At T 9 52 % ) Y

FIFH SRR IS BEALIURE SE56, P15 NAM S A« T PH e R I b T 0 P S o = )
FRREL CRION TR T, FIAROC R B R M TR & 57 25 A DR R E0 IR %5 4y
A 11 fos. HERTR, E1E NAM #1660 4H (& 11a) , GB. AEB #1 NPB IR, #H
KRB i BB, HAERE B A R E BT IEM G — 0, XRUELME, . &
BEL Py HhS S ENT , b T 0 S5 1) 25 ) BRSO AL, ST JE A 10 7 o = S b T UL 2 ) R P AR A
1M UB B, M TR B2 2% (A R AR O B 2%, oA OC RECE IS5, — MG LT IE
MM, 73— ANEAEH AT SO — M, BI UB 302 fe b i 05 2 1) B AT KB Ak . 7
IENAM REZEZLWM B (K 11b—e) , AEB. UB FI NPB LR, #5< £ FE T4 T IEM
F—fl, v AEB M NPB JUNHIE, XEYIEMEIB, 25 AEB. UB MINPB IR,
Fe P U0 JE W e e 5 e U TR 52 (B B A4k T GB B, AR R AR U 56
— M CEl 11b—d) BAE 0 Fii (&l 11e) , KRB GB HIRHREL 5T /Z NAM AH 245k
WA R . 7E NAM RJEBTE (B 116 , GB. AEB. UB Ml NPB H¥LE, #H5¢ RE0 i



RUGEA -5, HAEA T IEM K —0, RN B, eI S5, FRENR R S
TR P S TR R AR A o A B NAM AR 5 B (1 11g—i) » GB HBLRY, MR AR ECAL L
AL FIEA SR, NPB IR, HHOCREAEALT 0 fyilt; AEB A1 UB H L AH O 52 4L
ATEONE 2, Hoh AEB LA R R BUR U BT IEARSG— I AR Se— (AT 0 B,
UB H L AR & R BUKIR > BIAL T 0 BHL . G — AT o ByiL, XRUIHE, GB il
1P TR0l [ i R A = R Wy 7B - = R 11 e g S R BN E T Y
RIRIARACRR T 321 = i 57 W i A, L s RO R i A 2 AL

15 L L
1@ {®
g 9 9 9
[
g 6 1 6 6
3 1 3 3
0 T T = T e 0 T T T T T 0 T T T T
-0.60 -0.30 0.00 0.30 0.60 -0.60 -0.30 0.00 0.30 0.60 -0.60 -0.30 0.00 0.30 0.60
Pattern Correlation Pattern Correlation Pattern Correlation
15 L L L 15 s L L L L L L
12 12 4 (@) 10
£ 91 FE 94 9 1
w w
£ 64 FE 6 6
3 1 3 1 3 1
0 T T T T T 0 T f T T T 0 T T T
-0.60 -0.30 0.00 0.30 0.60 -0.60 -0.30 0.00 0.30 0.60 -0.60 -0.30 0.00 0.30 0.60
Pattern Correlation Pattern Correlation Pattern Correlation
15 : LS 15 . : 15 : o
I i | |
12 1 (g) /N roo12 A 12 4 (I) [ |
€ 9 e 9 FE 9 ™\
w i w |
5 61 LS 6 4 LS 6 1 ‘
3 1 3 1 3 1 \
0 e g b e gl
-0.60 -0.30 0.00 0.30 0.60 -0.60 -0.30 0.00 0.30 0.60 -0.60 -0.30 0.00 0.30 0.60
Pattern Correlation Pattern Correlation Pattern Correlation

B 11 NAM AFEACAE A L JoBE et S A R S 5 1) 2 (AR K R BRI T A ] ai 230003
AR LA 9 M. RLRFORER 3 P JOPH LT A 0 M TR R S IR A O R 8. 5L GB.
AEB. UB #I NPB i BUN (B33 S A R0 Rt 20, M SR (2 RoR
Figure 11 Probability density distribution of spatial correlation coefficient of surface air temperature anomalies in
different phases of NAM with and without blocking. Figure a—i mean phase1-9. The vertical line indicates the
spatial correlation coefficient of the average surface temperature anomalies with and without blocking in table 3.
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