55 4434 55 5 1 Y S 1| Vol. 44, No. 5
2022 4E 10 H JOURNAL OF GLACIOLOGY AND GEOCRYOLOGY Oct. , 2022

DOI: 10. 7522/j. issn. 1000-0240. 2022. 0134

ZHENG Jinwen, ZUO Zhiyan, LIN Zouxing, et al. Interdecadal relationship between sea surface temperature (SST) of Barents-Kara Sea and
wintertime air surface temperature of Qinghai-Tibet Plateau[J]. Journal of Glaciology and Geocryology, 2022, 44(5):1513-1522. [ P4 3C, Ak
M, TEARRS, AF . ELAR SO NIRRT R A T AR ORI AR AR R [T . kPR, 2022, 44(5):1513-1522. ]

BfX-EhEgrNEHsREE
RKIEHFRPREER

M, mE&ERD, EAXE, H %
(1. MES SRR K ERSERE S, 65 100089; 2. 8 H A KSR GHERN: ZKRSREDIER, 1 200082;
3. BRI CHB M AL S R G K IR A S, i 2021505 4. 1 T VA — M B AR TR R S 00 5 2
- 2004385 5. PEIS SR LIRS AR A0 X TS SR R &, 1 2000305 6. LI A EE 0, i 200030)

 FE: T 19612017 4F h E G R MR SR AR (TRA-55 KA T4 BT A0 LA R 56 [ 1 5008 6 R K
S PR A A T A TR TORE, WY T R R SR A R R A AR A PR AR AR IR K HE 5 1L Y T I
Fo SR R L -ME R0 A TR AE AR PR AR AT LASKOR 10 ZR AL 4% 1) Rossby B, 76 P A1 TRIIE X
J2 5 2 A SR B AR S R I, 38 5 ) R A b LR R B PG XU R A G e D A
PR SR A RO B ASRE TR, DA T (A 7 g e SR s 1 3 ELE s & AR AR AL, S EOT R R R A R
SRS o

FEBIA : FHORCEJ ARIERAOR; RAPRAE AL, R

FESES: P467  XEERERG: A XEHS: 1000-0240(2022)05-1513-10

LRI B 45 2 — BP0 L £ S~
A S T AR LM X ORI O L
LA - ity S 9, 3 L 0 R e
SRS H IR I ELE— 251 % R e 26 E A
R AT 7846 25 BLTERFEE I 2 7, LA
192 A . 3 MBI AT ¢
TS .

0 5

B A8 S =W o Vg A7 T U P LT e, OISl oK
B4 AL T 70° N A . BT A B I K A,
PSRRI AN SR AR, B R AL VK TE i ——
AN LAEAN VR I, AR R AL v " . AR
K, FEABRARIE 9T 50T, AR VK A 3 il
PR AR 2R I AR %, B T 21 2, AR b 2k SEAE SR | 75 0 TR DRI R RE SR RS2 5 01
PoE A EROF B B 240 WA O AU BOBOR B e L ST 2 O R T A B IR
70 T RSB, A ENTH SR ERS amwm kWA A, (85 7S E
LI R T RSl P Wi R ik . 3785 Ak S 7 S 9 Y 1 A 3 5 0 8

il

LA S P Sl P 8 DK >4 AT A9 B4, ol
a2 XU 80 By AR {52 NN R g e L M U T
S8 VR LR TR A S 0 AT H 2 38 DT (Ross-
by ) 2 FR 1) I 9 M X114 A4, 2 T 52 ) 2R A
AR D= AU B T AR S K Z A1,
U R AR TR R BE X b~ Bk U™ AR R o X

fm B 2022-02-22; &iTHHA: 2022-10-05

JEE 3t DX ER L, DA T 52 ) e ) b LR TR T 1
DXAgREK R S o 1ER T, 35 R IR A 34 ) 57
W2 R AR B E , DT e 26 2 P X2 A Y
SIR 5583 , T 5 A 2RI A F XU iR B o AN,
B oG S 2 T AT PIRBLBR 1 5 0 [ 301 ) 2R3 371 , i g
3 1ok i 1T A 9 2 A2 A P R 52 i 1 Bl I 2 Y 2R

BEWH: ERE HRPAIESTH (41822503;42175053) 5 [ 52 5 5 8 & X155 H (2016 YFA0601502) % 1l
PEETBIAv : FBHN S, W RIS AR, 220 A7 8 S e 24 A0F 98 . B-mail: 523603784 @qq.com
BIEIEE 0678, 22, FENFIBB ST . E-mail: zuozhy @fudan.edu.cn



1514 K I

7 + 44 %

Wo R B T BT, TOKBA L, £
YN EE ST T SN R T RS
WRSRFE T ™. Gao gt , M A S A4 Al
Rl A A S 7 JRy b Ml 3R 0 R DL I W L XL R B
Perbl B F A o SO AR PR L BF ST R
195 JL A& I AR AT A TN v ) A {2 L B
Cise

JE — BB FEAR N T T ROR A S AR,
[ 122 3 S R 1 4 2 i D A T 2% P A R R PR
{EL L A 0077 9 v i A 2 2 il A2 A i AT AT
R TARATAEVFZ A o 3T AR SR RLIEE RS
JEF B A PR IR A% X SR T e
7 TTRRTE R R A AR A 7 IR g ey 2
M 7 R e SR AR AR 7 BT IR IR, AR SOR Tl e 2
A2 W, RS B AR S -1 1IR3 1 A (X P
AR R e I A 2 R R AR AU AR AR T BE Y
4 S AL, DA% A8 S W 7 T Vi A AR B i
AR 78 X 7 e e SR B IAE A AR AR B AR A B 52 0
T s of 4 25 7 il s B B 8 AR AR

1 AREHE

WF 58 B R 4% - (1) B A TR LR
JRA-55 53 # H~F- Y80 , 5ERka Be oy 1961—2017
AE K43 B2k 1. 25°%1. 25°, T 243 & 100~
1 000 hPa 27 22, 16 HU2R A 4iF b T80 A< | 7% B R
JE s 1o XU | 48 1) XU 38 2 (2) R S
G Je A B U A 1 Ml R TR A A B TR ]
Bt A 1961—2017 4F , 73 HEEEh 0. 25°%0. 25°,(3) 3
] ] R0 T AR BER) (NOAA ) 1) JE 1 B 4 119 1
JE %R (ERSST) , WERHH ] BE N 1961—2017 4F, 43
R A 20x20, SCH TR B A R ITdE A4 12
FRAE 2 A,

SCH T FHBYBEE 7E:h Lanczos SE I . T
U Z 5 A0 0 B B R A U R T ORIE g
i BSCHRE AORS: B6: B5F F o A, A SCRIT A 8% A Fl B A
TATIE, ik

1 1 2EN-; . .
EZNJFNZTJ/)”(])RW(J) (1)

KNSRI 5p,.(7) B p,, (/) J 5 x iy
1 EARCRES 3 A SRS 4R

S T AWK IR S % L 48 — W L S 3
R AT P 1 W 1, DA T k38 30 i ik 1 145 ,
FAT Takaya 5 S 4 3% B3

U
a’ cos*p

_ Pcos o
2|U ]|

2
ay' 0y’
/| - +
( ol ) FYe ]

v |y o
a*cos ¢

(2)

o a9V 9lag

=Pcosga
2|U |

' : ,821//'
(%) - 6402}
K o, il w, by £ ] FI1ZE 1] 1 0% 1% 2138 £ 5 a R Hb
BRAAS ;0 NERE A NASE ;U NS 534 m WGk ; v
A S L N ;| U | A S RF EE RN s p
R s RS R

2 R

2.1 BEREERELZFMRKRIEHLE

TR e SR T TR AR LA R R A R Al H A
JEAPBRA TR — A E R IR, 55—,
R ZF g e R RTL R S B 56, B A I IR R
7 A R LK O8R5t b — <M LA R A5
J b2 KA. B 1(a) i E 1961—2017 424
75 i 2 SR I AT 2 23 [ 3 A v b 3R AR BV
SR UK R = Y o A0 RRAE T2 B Bl A R 3
T F SR REAR A R . T R TR A AR B
W R IACIR R &, PRI E 12 T, i TRk
F14) 1t B 2% 1, Gt e S0 I S KK R) 48 e 1) v )
HoA X B

R T RIS T VA TR R SRR AR K T
o D DX 3t 2 A B B A X T34, A 1(b)
OISR ENZ T S A AR AR Ak . i —25 38 /N
U 53 A ok 1 W v it b 3R SR B AR AR B 0, T 2
iR /NS MT 4 5 B JRT I 16 AR Ak i 8 T 90% 1)
15 BE R 30, 45 53R B 757 0 e L 1) b, 2R <UL B0 7
16 4R Ab fie R WA o DRI, 0 90 e Do s 36 R R A 7
15 4 PARE JE I A0 BE , O B LR T 15 A AR PRAIR
WG 08 KN T IS AR S G 5 X AN 751
E SR IR R SRAREC(TPD o Ry 1 R B2 4
PR e Ji e SR AR TR B, Tl 3 7R K TPT
5 RREDE 2 15 4F DL i 015 - A T 3% 1T Ui 2 480
o, Hgh BRI | 10 35 A 56 X300 A 7 B 48 St LA
N W R i 7338, (50°~80° N, 15°~60° E) , iZH0 X 5 T
MK R 2, IF HAF 2 2238 48 iz DX I vkoxt
TR AR IV 2 2 XU 55 4 25 B AR R

U al//l 3!//, ,azwr
: s W
a*cosg| 94 dp A0
(3)

v

aZ




51 RRER SCA AR S S T R R 75 e S A 2l 2 IR I AR AR BRI R 1515
90°E 120°E
T T 2.0
50°N 50°N
10
ﬁ .
AV
40°N 400N ® o A N A A'AV
2 / V
NI
i -1.0
30°N 30°N X
&
q 20
20°N N 20°N
1 _30 1 1 1 L 1
90°E 120°E 1970 1980 1990 2000 2010
AZHFR 4
KirC  25-20-15-10-5 0 5 10 15 20 25
(a) (b)
BT T 1961—2017 44 0 3 4 Ul A AR 24925 8] 20 A1 () B 70 Dt DX - 240 15 2834 O B AR ] P2 81 (b )
Fig. 1 Annual average spatial distribution of wintertime air surface temperature in China from 1961 to 2017 (a) and the
detrended, standardized and regional averaged time series of air surface temperature of Qinghai-Tibet Plateau (b)
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Fig. 2 Wavelet analysis of wintertime air surface temperature time series of Qinghai-Tibet Plateau from 1961 to 2017
(The dotted area indicates passing 90% reliability test)
20 90°N 60.W 30.W (? 3(3 E 6(.) £ 90°N
:‘_,—-;-;;ggk o
= "
g 1.0F o S\ e
ﬁé 60°N fﬁ’! e 60°N
iz \/ v
ol -
@ 30°N - 30°N
& -10r P
= -
20 L 1 1 60°W 30°W 0° 30°E 60°E
4y -1.0-08-06-04 -02 0 02 04 06 08 1.0
(a) (®)
K3 1961—2017 £F4 7275 s It 2 <UL 15 ARAREUE I T 91 (a) B 15 4RI I 8 1) 9 TR 5 15 4RIl I 8 1

H ] DI 2 SR 18] 2 51 A R 5 3723 [ 23 (b) (B R IX 33 7R ad i 73T 1E A i 2 9 95% Y Student s ¢ 454 )
Fig. 3 The 15-years low-pass filter sequence of air surface temperature of Qinghai-Tibet Plateau in winter from 1961 to 2017
(a) and spatial distribution of the correlation field between sea surface temperature after 15-years low-pass filtering and
time series of regional air surface temperature in China after 15-years low-pass filtering (b) (The shaded area

indicates passing 95% Student’s r-test after the revised degrees of freedom )
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Fig. 4 The 15-years low-pass filter sequence of sea surface temperature of Barents-Kara Sea in winter from 1961 to 2017 (a)

and spatial distribution of the correlation field between air surface temperature in China after 15-years low-pass filtering

and time series of sea surface temperature of Barents-Kara Sea after 15-years low-pass filtering (b)

(The shaded area indicates passing 95% Student’s z-test after the revised degrees of freedom )
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Fig. 5 Spatial distribution of the correlation fields between SSTI and sea level pressure (unit: hPa) (a), 500 hPa potential
height field (unit: gpm) (b) and 300 hPa potential height field (unit: gpm) (c) after 15-years low-pass filtering
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Fig. 6 Spatial distribution of correlation field of SSTI and zonal mean over Tibetan Plateau (72. 5°~105° E) stream function
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Fig. 7 The compose differences between positive and negative phases of sea surface temperature (SST) of Barents-Kara Sea
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2010 minus 1978—2001) for air surface temperature (unit: “C)
in China (The shaded area indicates passing 95% Student’s
t-test after the revised degrees of freedom )
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Fig. 10 Schematic diagram of the mechanism of interdecadal variation of air surface temperature of

Qinghai-Tibet Plateau regulated by interdecadal SST anomalies of Barents-Kara Sea
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Interdecadal relationship between sea surface temperature (SST) of
Barents-Kara Sea and wintertime air surface temperature of
Qinghai-Tibet Plateau
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Abstract: The Qinghai-Tibet Plateau is an important region due to its dynamic and thermal effect. In view of the
fact that air surface temperature increase rate of Qinghai-Tibet Plateau in winter is much higher than that in sum-
mer, the extreme climate sensitivity and important research value of Qinghai-Tibet Plateau, and the lack of re-
search status on the thermal condition of Qinghai-Tibet Plateau in winter, it is of great significance to study the
thermal condition of Qinghai-Tibet Plateau in winter. Based on the air surface temperature data of China Meteo-
rological Administration, JRA-55 reanalysis data and NOAA extended reconstructed sea surface temperature da-
ta from 1961 to 2017, the interdecadal characteristics and the linkage with sea surface temperature for the air sur-
face temperature of Qinghai-Tibet Plateau in winter are studied. The wintertime air surface temperature of Qing-
hai-Tibet Plateau presents a 16-years interdecadal variation signal. Further correlation analysis shows an appar-
ent interdecadal relationship between the air surface temperature of Qinghai-Tibet Plateau and the sea surface
temperature anomaly in Barents-Kara Sea. The abnormal warming or cooling of sea surface temperature of Bar-
ents-Kara Sea in winter causes the convergence and divergence of local upper atmosphere anomalies, resulting in
the anomaly of 300 hPa geopotential height and the oscillation of geopotential height field causes the propagation
of Rossby wave. The Rossby wave generated by Barents-Kara Sea propagates eastward, affecting Siberia and
causing the anomaly of geopotential height. At the same time, the abnormal convergence or divergence is gener-
ated, accompanied by the enhancement or weakening of the subtropical westerly jet in the north and south of Si-
beria, respectively. The corresponding shear caused by the strengthening or weakening of the subtropical wester-
ly jet produces abnormal convergence or divergence in the upper layer of Qinghai-Tibet Plateau, the subsequent
abnormal subsidence or ascent will modulate the plateau air surface temperature through the diabatic heating
process.

Key words: Qinghai-Tibet Plateau; wintertime air surface temperature; interdecadal variation; atmospheric

circulation
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