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Seasonal Characteristic and Long-term Trend of the SST in the North Atlantic Ocean

MA Ya-wei et al (Tsingtao Meteorological Administration, Tsingtao, Shandong 266003 )

Abstract The seasonal characteristic and long term trend of SST (Sea Surface Temperature) in the North Atlantic Ocean was analyzed by using
the SST data from Hadley and HadISST. The results showed that the SST in August and October is higher(about 5 °C) than that in February and
May. The SST gradually decreased from low latitudes to high latitudes, in the Arctic reached the minimum; Waters in low latitudes, the same lat-
itude SST ocean west bank is higher than the ocean east coast, in the high — latitude waters, the same latitude SST is the east coast of the ocean
above the ocean the West Bank. Annual, summer, winter SST in the North Atlantic Ocean has obviously increasing trend from 1870 to 2009, of
about 0.003 4, 0.004 8, 0.002 7 °C/a. SST in the North Atlantic Ocean has obviously periods of 2.09 =2.25, 2.73 =3.00, 3.46 -3.75 years

and long periodic oscillation larger than 45 years.

Key words

NEAAFHIHIER T0% UL b AR S5 , Rk A3
AR AR KRR T I IR, A2 A A0 98 5™ i R
HA AR IRATFGE SST BYASALRRAE | %o 57 5 Ik, ¢
Xt A BRAR IR S A T S AR T AR AR L 5T
B TARKFTER” !, Wi RS R HIK [ Hadley rf1.0 A9 SST,
SIRT R ILAE 1945 ~ 2006 3] 7R v [ (1) SST A% 4k fa #4
0.015 °C/a, 744> 62 AR W ALTH = T 0.9 °C, Hh AR 7t
T A g AR AT L W R 0 AR L i TR A K it
SRR SST MBI RS M X 5 FR AL A R WF 5 2 BT 50 4
K AERFFR A IR SST 1L, 0. 003 °C/a ff i B 2 o Z Pk %
AELEMERB N o UK PEPEAE R b 25 22 5 AN 28 5 45
W A 26 L R A, A R BEAAK R i Y
R AV, 2 TR [ A BR R ol Ry A —R . 2B A
K HPEE S5 7 Hadley 119 HadISST %R}, X b V8 ¥ 16 45
SST [y 215 RRAE A AR fb B 3 A5 EAT IR ABIFSE, Ry Bl 9 ik
G NN G BRAR R |1 T [h] 378 T 1 VA T K SO e A AR
1 #R5HZ%

1.1 ZRLEEL BTG SST ok H 95 Hadley i 1 At
FEHRL  IZ R EEURE B Met Office Marine Bank , St (1) #b 5
FIF] COADS (R8T 40 7T , 12 50080 A st (1] YL 6 A 1870 ~
2009 4, B 1R, BB K, 23 (A1 FEL A 90°S ~90°N
0° ~359°E, 25 [A] 43 W% 1° x 1°, 88 HoAT 38 m 1 oKS B2

EEBNT BZ4(1967 - ), %, T FhkmA, TRIF,AEHTHRMN T
4E,E-mail ;364704410 @ qq. com, = i@ iR AE &, TH2 ), A
+ N F My 30 RO AR R AT 5, E-mail ; zhengzhang. xia
@163. com,

Wi EHHE 2013-07-05

North Atlantic Ocean; SST; Seasonal characteristic; Variation trend; Period

s pE iz as

1.2 StAE  HALRVEFEESEL 1870 ~ 2009 4 SST iff {14
SERSEH, AR 2.5 8 11 AER&ZE B MK
HIRFRH Mzl SST BIZE 1R . K A6 RV I
1870 ~2009 4 SST P4 B AF X 5 F- 1, R —Jrde ik [ml 3 77
PN AT 140 AR 16 (35 AR S fh B 3 SR TS R 4y
BrJs ik A3 A AL R PE T SST Ay fk FE 1

2 ERS5HH

2.1 SST ZF4E  rIE 1 Al UL, IR PE AR SST 7E 8
F110 A AR ,2 F1 5 A AN R AR ; SST f AR Eh 1) =i 4 i
W, AEAU AR AR B R AIG, S (B 2 2 AR DU A AR 20 A, JE Ak
SST HAFIAIILE O CLAT ;2 FI S 7, P 2y SST K
AAE 15 CLUT, 2718 B ) SST 78 20 “C 224738 A1 10
H SST ZHELR A/ ATHFE S 2 RS HBONARERL, AE S E
b2 f5 AR S CAS . ok, P g, R — 45 5
B SST RV 2 8 T RVEAR 2 76 = 4R R, W — 4 B Y
SST W& RPE AR et TRV 2

2.2 SSTZRE ZREZ ZRLEMNTUEE HhE2anll,
1870 ~2009 4F B[]t R T Vgl SST 138 41 2 1 AR 4k 1) A+
KZHIr] =0.64 >r, 5 =0. 19, 3T T 95% ({5 BER 50, 32
AR PEAR (L A R 35 2k [R1UH R 50k 0..003 4, BT 140 4
HARIAL KPG8 11 SST & 44 1124 0. 003 4 °C/a ()3 i
RS £ 3ok A, 1870 ~ 1915 4R HA [a] 2
GG B 1915 ~ 1960 AEHARI A 1 4 Ry W] b sk
K, 1960 ~ 1975 AR [H] 555 2 (3 pal a3, (H X A i)
)3 Ul S5 B S 5 T 1 D, 1975 ~ 2009 4F ] 5 2
Py ke, Hig bk w ol .



10724 BR A F 2013 £
25 5
20 20
15 15
10 10
5 5
0 0
=5 -5
10 -10

30

25
25

20
20

15
15 10
10 5
. 0
0 5
-5

30°W

a2 A(%%);b.5 H(EFEE) 5e.8 (%) ;d 11 H(KF) .

HEBEN T HEBEN T

HEBEN T

18.8

1 1870 ~2009 L AP FMFHRBEMN D HEAEAAL: C)

y=10.003 4x + 19. 19
R=10.4053

——

1870

18.0
17.8
17.6
17.4
172

r
17.0
16.8

1884 1898 1912 1926 1940 1954 1968 1982 199 2010
iy
y=0.002 7x + 17.143

1870

210

1884 1898 1912 1926 1940 1954 1968 1982 19% 2010
24

y=10.004 8x + 21. 606
R=10.4055

1870

1884 1898 1912 1926 1940 1954 1968 1982 19% 2010
24

E2 1870 ~2009 FIL X FBIHERBEERE (a) ZE2 A(b) Z8 Ac) HENES



41 %26 1

LEkF BARFREKGFEERBENFFHIELTNAR

10725

h T ARBAC K VG 7 SST AR bR 22 5, L 2.8
A ilWeR 42 BRENARA, izl F 215 SST
A2 . R R I (E 2b ) , LK VG 3, SST
MM FHIC R r] =0.55 > 1,45 =0. 19,383 T
95% ({5 BERG Iy, 2R LR M AR Akt 3 35, 4R 1k 1 R BCh
0.002 7, B 140 4F B i) Jb K VY 3 & 2= Y SST 24k 1 LI
0.002 7 C/a B3 0 PR M 189 33 2% SST Ze MR by
B =0.64 >r, 5 =0. 19 33T T 95% (15 K 1,
FEIALE AR a3 i 25, 2P (R R 450 0..004 8, RITHE 140
AEHA R R P v B 21 SST &4k 112 0.004 8 °C/a (13 )i
I E VL
2.3 SSTZALREHER Hdb KPUraigstm SST 1870 ~2009 4
HEATIBAE B 2 A 8 8 H IXET-25 SR 5 R FH B335 43 Fr H:
AR JEINZE W], 3 A AR A RAL R P PRI A AT SST F74E
2.00~2.05.2.20 ~2.25.2.50 ~3.10.3.33 ~3.75.8.18 ~
10. 004F HYZZ AL R 2 45 4F LAWK R RE S (8] 3) 5184
s AFAE2.09 ~2.25 2.73 ~4.50 5. 00 ~5.29 4F (1) . Z AR
AT Je 45 4E DL E K TN RE G B B 5, 1A 7E 2. 00 ~
2.25.2.50 ~3.00.3.46 ~3.75.9. 00 4F 1) {3 2 VAR Ak JE 45 K
455D BRI IR G IR AP R R AT B Y

L\g
&

.
0 o o
S O O &N Oy &N 2 2 o o o O
S S S o N XN v A o~ = N D
= B

VERaR S

E3 1870 ~2009 £l X FAFBEHBRBEERERAH I

FEAEFLRIY 2.09 ~2.25 2.73 ~3.00.3.46 ~ 3. 75 4F 1) i 2
PEASIL R L K 45 4E LB B R IR
3 it

(1)U ALK PE MRSk Y SST 7E 8 i1 10 A A %4
0,2 5 A ARG ,8 110 A/ SST 2 A5 Amih5 C
Fe A7 3 SST AR ZE ) i 253 0ok , 7E AU A B fe 1K, SR (HER S AR
PEHERA A, LML SST #AESLARIIZE 0 CLLTF .

(2) TEARER B, [/l — 4 FE Y SST R ¥EVE Bt i TR T
IR TR o A B R, TRl — 26 B 1) SST M2 KR I i Tk
EVE R

(3)1870 ~2009 AFHAIH L K VE A AR B H T B4
ZR0) SST #4152 b 25 PR L PR s 1, 38 14 #9453 247 0. 003 4
0.004 8.0.002 7 °C/a, B EZ= )b ] iR TR A ZN
SCiy

(4) 35 A A A6 RV 3R SST 3B AR A1 2. 00 ~
2.05.2.20 ~2.25.2.50 ~3.10.3.33 ~3.75 8. 18 ~ 10. 00 4F-
AR AR R B 45 AL B R R TR 5 1B 4 A7 AE 2. 09 ~
2.252.73 ~4.50 5. 00 ~5.29 4F [ i 2L AR Ak JE I % 45 4F
P B R R % % B B 7E 2. 00 ~2.25.2.50 ~3. 00,
3.46 ~3.75.9. 00 4E 1Y i E VAR A R K& 45 4R LL R JE
SE Xk

(1] 35310, ik, HHE, 5. 2TREENR AR JRA RS M.
Jest e L, 2012,

(2] HpsRAH, bk POy Fer SRR SRR AE R T AR URFIEL T ). i
RldkRE ,2011,29(4) 419 —426.

[3] VBt MRS, 1945 ~2006 SE7Rrh EiRE R R bER [T ].
R RN BRI, 2009,39(1) 113 - 18.

(4] BX&HE JETTIT 60 SR I AL T ]. 2okl fle, 2011, 39
(13) ;14770 - 14772.

[5] #BEAH, FAF, IR, 5. BT IRREEEER 423k SST AR LAt
FERIFELT]. iRl 2012,30(2) <171 - 176.

[6] H552(H,5kE2. LT WAVEWATCH-TIT BT 10 AR a5y
HrlJ]. SERERKIIS,2011,34(1) 48 - 55.

(7] B2, AN 45 FASHREIRIFIEDHT )], Bafrirasn, 2012,
31(6) :6 -12.

(4% 10670 1)

& TGN, TTNIEPE ALV JUHE 2 ] ELISA F1 PCR

MR ALY TR WL .

S % Tk

[1] GUILLERMO ZAVALA, CHENG 8S. Detection and characterization of avi-
an leukosis virus in Marek’s disease vaccines [ J |. Avian Diseases ,2006,50
(2) 209 -215.

[2] ROBERT F SILVA,ALY A B,FADLY A M, et al. Taylor . Development of
a polymerase chain reaction to differentiate avian leukosis virus ( ALV )
subgroups ; Detection of an ALV contaminant in commercial Mareks disease
vaccines [ J]. Avian Diseases 2007 ,51 ;663 —667.

[3] ALY FADLY,ROBERT SILVA ,HENRY HUNT,et al. Isolation and char-
acterization of an adventitious avian leukosis virus isolated from commercial
Mareks disease vaccines [ J]. Avian Diseases,2006,50(3) :380 —385.

[4] GUILLERMO ZAVALA ,CHENG S. Experimental infection with avian leu-
kosis virus isolated from Marek’s disease vaccines [ J]. Avian Diseases,
2006,50(2) ;232 —237.

[5] DR, BTom, skt , 5. ERErh ALV-] REV BN ARSE HE AR
ML CY// A EER SRS SRR IR 1y 2 58T/ R P AR T
SESTNRIEATR LB RS T FUCE AT 2 - 3842,2009:217

-221.

[6] Tkt 1N/ E & I R T A LS T R g
[D]. Fe iRl A, 2000.

(7] SRFMER BB SRS , 5. 2B T U s S s T].
rhEZEET,2011,30(6) :65 —69.

(8] ThFHE , ARNNMY, BiAR, 5. ZERUEWRRET AB R J MR (R EIIR
WIS Cl// 8 T NEBILER S AT &M E g+
VOREE LA 25 A - KA4,2012:380 - 383.

(9] kMR, F0ER, 0w 22, 5. Z2RUE S RS ) — IRESS (3 I IR
BURITEFAIT ] 22l Rl ,2012,40(30 14744 - 14745,

[10] BACON L D,SMITH E,CRITTENDEN L B et al. Association of the slow
feathering (K) and an endogenous viral (ev21) gene on the Z chromo-
some of chickens [J]. Poult Sci,1988,67:191 —197.

[11] SMITH E J,FADLY A M. Male — mediated venereal transmission of en-
dogenous avian leucosis virus [ J]. Poult Sci,1994,73.488 —494.

[12] SMITH L. M,TOYE A A,BUMSTEAD N,et al. Novel endogenous retrovi-
ral sequences in the chicken genome closely related to HPRS — 103 (sub-
group J) avian leukosis virus[J].J Gen Virol ,1999,80.:261 —268.

[13] ZHANG H M,LARRY D B,FADLY A M. Development of an endogenous
virus — free line of chickens susceptible to all subgroups of avian leukosis
virus[ 1. Avian Dis 2008 ,52(3) :412 —418.



