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Abstract: Seasonal and inter-annual anomalies of sea surface temperature (SST) are very important for recognizing modern
global warming. reconstructing historical climate changes and discussing mechanisms of climate changes. However, the related
researches of SST offshore northeastern Taiwan are not enough. Based on NOAA’s monthly SST data,monthly SST data from
Hadley Center and monthly Multivariate ENSO Index (MED . the seasonal and inter-annual anomalies of SST and their influen-
cing factors offshore northeastern Taiwan under the background of modern global warming are analyzed in order to further un-

derstand modern global warming and historical climate changes. On seasonal timescales, winter SST always displays greater
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variation range than summer SST, and its influence on the annual mean SST and SST seasonality is more serious, which could

be contributed to the effects of East Asian Winter Monsoon (EAWM). Modern instrumental data and paleoclimate records

show that greater variabilities of winter SST than summer SST possibly also exist on the inter-annual-centennial timescales. On

inter-annual timescales, the SST anomalies offshore northeastern Taiwan exhibit a good lag correlation to MEI Index indicating

the significant effect of ENSO on SST anomalies through the robust role of EAWM. It is crucial to distinguish the different

multi-scales of climate change and seasonal explanations of temperature proxies when reconstructing the past temperature varia-

tion. And, insight to the responses of historical climate to ENSO and EAWM would be helpful to further understand the cause

of modern global warming.
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Fig.1 Sea surface temperature (SST) of northwestern
Pacific in January 2010 (a) and July 2010(b)
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KEBIBFEE W ENSO F 1} 5 4K & 2 K
A Ak A % W B &, El Nino 4F 75 W 4% 25 XU J# 59 , 1M
LaNina 4F 7R W4 28 RUFE £ i 3 (2 B AR 25 2240,
1999; Wang et al.,2000;Jhun and Lee, 2004 ; Xl Iz
4, 2016).4 7% El Nino BATH . BRI ARl A &6 43
by DX 2 v s 8 e X)) AR M BB L 5 B0 T S B
b 22 ) B S LS AR M X B KU R B4



%3 B ARAE VS AR S U o 3R A T 5 AR e B R A A Y R 857

7 XA 55 . 140, 55 EL Nino M 56 B9 78 KOS 7 I e
PR 0V R AL o DAEID B T — T T — P OK PV ik
S0 22 B KRB E AR L % R UE Y A AR AL 23 U
55 7R 4% 2 XL 5 JE (R0 IR 45, 2016) . EL Nino 4§
AR A 2 KUk 55 5 MK i ke 1) 9% s R B 3 b,
S B VR R e K X g ARG AR AR Ol T A G AR
Pt 22 al kP D) TR TR (R OE SR R
2006). 70 W, B AR JLF IR SST 4 5K W4 F
AFT ENSO BAAAE# B EL R . SST %% 5 EN-
SO 88 EA BF M IEACC R (B 5, Kl 6),7E El
Nino & Az i i g 3ok f B8, ENSO 7 fig 3 2238 i )il 55
FR 4 2 N Y i B A A 9 v el SST i, JF HR B
b SST S % ENSO $5 500w 13 #o 4 J5

3 R R S R Dy S U R 4 A0 RS R

it 25 2000 LA, b2 BRI 4 K P K OF- T
DA A6 A 02 1 T B 00, B e gt 20 % 4 R P T
HJ(Lamb,1965,1977; Yan ef al.,2015a). FH T 48 K
228005 O3 BRI B A AR A Cln A %8 I L A 5
S ) I (i) B R A T EL S 4 482, b BT BT ARG T
DX 85 43 B SR 1 i R 2, S BO0T D s e I A 1
INRAEH A BRSO Hr R R Bk AR R 75 = T
BRI E F SST 32 % 32 P4 K 7 2 1 3 (1)
BN SRR, & Z5 SST F2 8 2 K4 2= U 5
M, HLAR 7 4% 2 XA 2 52 i 3% X 8 SST 2= 15 A8 fk
M FEERZ 2K 1AM 7 A SST 221k ik &
953 B o, ZEAE 2 BR 1 A SST kgt 7 H
13 TR b DX 3 3 A 7 4 2 g AU T 2l A3 %5 1 IXJ
CBRACB LASR) o Lo e [ 2R 0 | R v O 5 1A Jul RN b 56
AR B ER AT S I (Yan et al.,2015a) I, X X
Bl X o 3 R ) SST o A 4% SR 4 40 BT L 0L T A
Z2 55 % SST 4 Frasfb i) 22 5.

TEAEBRIE |, & 22 5 5 2 SST A2k iR B2 /A~
[Fi] -, 35 R 7 T v A 38 AR v 45 e S 3 1) 4 T) 7
Fig#E 1 (Peng et al.,2003;Sun et al.,2005) , B
% 1 R Vi AL B0 4 22 SST 4R PR A8 fb iR BE 48 K 1 e
W 8" O BYAEBRASfb S e 74 % SST 1Y 4F by A2
Ak o E T 7R AR WA 22 X5 B (Peng et al.,2003). 1
AR T R A A 2 I SRR 67 R 1 AR PR AR AL E
5 T4 7% SST, B W3 4 [F] 407 3= 09 4F B 28 4k 32 %2
ZH TR ERK, MZEZE SST B AR /N, X il
B L 2 2 SST X & 2= SST 4F Az b /N
(Sun et al.,2005) .76 A4 RJE b, it 2 T4 SST 1

S AL SR B P LR [ Ve B 4) SST i1 2= 4k
RANIE B BACH FEVR ] SST A5 PE L AR, iR
We ] SST 2= 1k e /N ik F 8 )2 & F SST &k
&R T 2 2= SST AL iR )& 38 (Yan et al.,
2015a). g 1 AU #8155 4 B3R W B BE Sr/Ca 16 3R IHE
(AR S UR TN (] -3 R ANV ol 7 S e R | A )
AEH) SST H 7 SST & 7 SST #4351 Lt BLARIZ b
IX {45 ¥ SST, B % SST, & % SST # & (Yan
et al.,2014b,2015a,2015b) , {H & 3 ¥ 4~ 7 52 % 0]
AR BUAR B 01 1M 5 & 22 SST 5 H 2 SST 7% % 1 )&
NASTR) 33 A s 16 S0 A P R P I it A% 5 (B 2=
SST A8 ) o 7R WA Z= A 555 (4 2% SST A8 ) o (H &
7% SST WH 7= SST Fhi e BE T K, Rl SST 1y
ZAPEAR /N (Yan ez al.,2015b) .3 Ui B 76 13 25 1) I
B 30, P R T I Tt AR A A R 7RI A 2= XUAD i 25 0
55 (Yan et al.,2015b) , PUAAF I o He 45 Kot 7 o
20 2 AR W 4 22 XU B 08 55 (Meeker and May-
ewski, 2002) . 3X $L 25 J R W], g g JL B 1 & 2= SST
A BEAANAE AR PR ROBE b L 2 ZF SST 2L IR
SR HLAE A AR RUEE B3 R B4 7T RE W] AR A7 A, 4
Z= SST B AW B2 55 R 5 7R W1 4 22 XU ok 55 119 722 1k %%
AT 3

SST ZEA5 1 K /N5 M 1 25 /9 5 & A b 7
A4 8 30 v B8 AU SR 40 PV LT3 22 AR i SR Ay
&M (Wanamaker ez al.,2011; Surge and Barrett,
2012;Naidu ez al.,2014) , BT A7 2f & 30 5 1 48011
rht 20 B 1 4 28 SST M X /N ok 14 2 SST 7t i
W B2 e 2= SST Y T M B8 2, R By b (i 20 1
LYY N i A N | =3 T TS R AR I e RS
SST AHXS/INVK A 1 4 25 SST B g {5 Jj& 5 &= SST
B8 ¥, 2 By v T 20 1 3 1) 225 1k L /N TR A
22 AR A T S A 20 1 ) B & = SST A X BEAR i
4 F% SST A28 (H 2 H 7= SST [ ifi 28 Wz . R B Ny
et 20 I 300 Y 2 PR LUK AT L, SST 245 R /)
HAMEFRHEN K REANF M X EA—FR,. T
TP AR IR T T R 2 0 i 43 BE R SST
#A TAEAE S bn IC sk W E MR e K2
B AR AR iy Tl = 68 1 I [ 43 B 3 0T G 7R R
Sl R BE 2R A AR R M X S 5 SR AT RE S AR T Y IR
A MR KA B A (Jansen et al., 2007; Ekaykin
et al.,2014) DA 78 25 5 M A8 AL A R b IXC 46 A
BPOR SRR KA H E M, e an ¢ T 20 4225
St 2 1300 4F LLOR e g A A9 43 (Jansen et al. ,
20073 Wu et al.,2012b; Ahmed et al., 2013; Yan
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B
&
Gl

et al.,2014b). 3 £ TAE 2ERZ G E W SST & &
715 > HR T 20 I 3 A T TR R A B YRR A Y L B R
B 5 (Jacoby et al., 200435 Oppo et al., 2009; Wu
et al.,2012a; Cunningham et al.,2013),{H 5iF +
AR A Bk K Bl 1Y R B A B ZE R M P JE (Jansen
et al., 2007; Mann et al., 2008; Ahmed et al.,
2013) 3% A fig g 2 25 AR 48 A 19 2290 1 R B B 1 AR
f. T UL 7R 7 S A AR A I 5T v T X 4 A A A Y
22 R FVRR AR A A 1 2271 1 LA L A Ry S 3 1
YR 7 S i R 30T % 1z 4 R v 2 % 0 R A
5 BRI 300 B S A ABOR EE L AR ) A SR A G K
SR 3 X A AR Ak ) AR X BT R AE BAR I B, 50 AR b
I IR SST A1 B S5 % W i b 37 31 ENSO 5400, 45 I
22 0] g J& ENSO 52 3% i 38 SST 11 v [a] 47 42
7 R T AE TR 5 20 B R 1 SST i sk A8 /R, & Dy g 1)
Frp it 2 B2 5 H SST £ 72 W | ENSO il (Yan
et al.,2014a,2016) , H I, 78 5f 25 T 4F 18 B8 10 1 <0
A5 AL B 5T v, B VE X ENSO 35424 F1 4R 3 & 25 X
ST R A FH 1 6 3

FIH 675 2 0B R SST $udis . 45 4% A
MET #8807 kL 5t AR 2 BRAZ B 75 5t F A 18 AR AL
MR SST ZE71 5 4 bR 5 5 B L R 43 B 45 1 LA
T EELS.

(D BRI B SST A ¥ B 22 = HL < IR
PR B 20 AR BEE, — H 2 LR Z
MR A 22 SST W sk KT H 2=, 4F 85 SST Al
SST Z45 1 EFAZ 42 SST MR 5 75 W4 2= WU JE:
SO Z M X 4 2 SST VAR 71 SST DL K& SST =7
PR EERE.

(2)1t 2 60 4 (1950—2010 4£) LA 3k, El Nino

SH R AL M B SST B IE =W e B8 . i
LaNina £ 0 2t B £ 5+ % (%), SST % 5
MET 48 £ 2 18] 77 16 B 5 1) i 5 AH DG 1, SST =% 1
ENSO #if J5 29 8 A~ B [, 76 4F B ROBEE -, 1950—
2010 4 iz i B SST S LB 7 W] . 19 ENSO J
1. ENSO AJ B8 2o 9 55 55 1 58 AR 4 28 XK 52 )
% X 4 7% SST.

() BAR B 8 AR ACF Ik 4 F SST 4F bR AR 1L i
JE bR 2 K B A A Tl Al SR AR B —
AR [ BRI H X SST 245 11 K /N 5 S 4 F
BB X REA—FEM.
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