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Abstract: The climatological characteristics of seasonal, monthly and pentad mean air temperatures in the
springs of 1981 —2010 are analyzed and compared with those in the springs of 1951—1980 by using the dai-
ly air temperatures from observing stations of China and the monthly NCEP/NCAR atmospheric reanalysis
data of the United States. The variation characteristics of air temperature and seasonal process in spring af-
ter 1980s are also investigated. The possible causes for temperature change in spring are preliminarily dis-
cussed. The results show that except the Southwest China, most regions of China experience warming

temperature in spring and the situation of temperature “increase-decrease” is presented from Northeast to
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Southwest after 1980s. The air temperature rises by 0—1C in most regions of China except some parts of
Southwest China in March, April and May. The seasonal process from March to May speeds up in the re-
gion to the south of Yangtze River and the eastern part of Southwest China, while it slows down in north-
east China, the southern part of Southwest China and the northern part of Northwest China. The seasonal
process in Inner Mongolia and the southern part of South China goes from fast to slow. On the whole, un-
der the background of global warming, the onset and end dates of spring become earlier in East China.,
while the change is indistinct in West China. Compared with the condition in 1951 —1980, the Ural bloc-
king high and East Asian trough have weakened, while the zonal circulation over Asia in the middle and
high latitudes, the subtropical high in western Pacific Ocean, and the subtropical westerly jet over East
Asia have strengthened since 1980s. Those are disadvantageous to the influence of cold air from polar re-
gion and high latitude areas in the Northern Hemisphere on the climate of China. Therefore, temperatures
are high over most of China, especially Northeast China in spring. However, the strengthen of the middle
east jet and the southward of the East Asian jet are in favor of the cold air from the central-eastern part of
Europe influencing Southwest China and resulting in low air temperature there. In the meantime, the
weakened southern branch trough goes against the warm and wet flows from the Indian Ocean and Bay of
Bengal influencing the Southwest China, which easily results in low temperature in these areas.

Key words: global warming, air temperature in spring, seasonal process, interdecadal variation
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Fig. 1 Time series of air temperature anomalies (unit: C) averaged over China for the

spring of 1951—2010 and the linear tendencies of different time periods

(The curves with dots denote the spring mean air temperature anomalies from 1951 to 2010

in Figs. la and 1b; the dashed line in Fig. 1a denotes linear tendency of 1951—2010; the dashed lines
in Fig. 1b respectively denote linear tendency of 1951—1980 and 1981—2010)
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Fig. 2 Mean air temperatures over China for the springs of 1981 —2010 (a) and differences between
the spring mean temperatures of 1981 —2010 and those of 1951—1980 (b) (unit; C)
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L A

ARSI I B A Fe I 1981—2010 1 1951—
1980 AF P BF B A 2= A i 2= L T L 1 R
BIRHIE O T A6 A BR AR 2 95 50T 3R B A5 2= AR A
FAT R AR AL IF e T 3R E AR 2 AR A AR bR AR
eI . EELEBT .

5 1951—1980 4F#H kb, 20 42 80 F{R LA,
BR T VY R A5 M L A R 4 X R 2 g L AR L )
VORI AR T m BRI IE . B RIS
AN R =N 2 NI 2 = S [ G N < [ e 21N
PN 558 oy 4 3 R P R 40 i X TR 1~ 1. 5°C , JRy iy 3
TRAE 1. 5°C R b5 7 b M X b 35 A v 35 350 43 b [X 4
b O O P T L DT e S N = = ) I I NP = B = o]
LTV P S M X R R 0~1C,

5 1951—1980 4F AH L, 20 22 80 4E AL LA S .
35 JIBRVE R Jm 0 b DX AR R R b A I AR R R
PSR TR 0~1C. 3 A A& X N 5l 4
i [X. LA b 1 X PG It i IX b3 T TR R 5 ok W
B, VU Ml DX R Y R )T, 4.5 ) 3 S b IX Y T

LR 0 A 5 5 I L DX 3 19 3 L 32 T /N I HL
B, FREJE X (35°N Lidb) . HEF KRR -
1~2CAEA B MIX 35N UB HEELIHE N
F AR ST A E B R R R T SR R 55 L LR
RS iy N

5 1951—1980 4F- 4 kb, 20 42 80 4FARLL G
3—5 H W2 E FEAE VL G R VY g AR A8 DX R, Y
5% 1l RIAE T g 0 b DX ) 28 7 T PR B4 Y AR Ak AR
A H DXL PG R Hb DX 7 PG b DX AR A 2 0 A e
W, AR UL TE BRI R IR E AR
Hiy X2 I A5 B2 AR VY AR X R 2R T s RS
B ] A5 fEAS B 2

5 1951—1980 4FEAH Lk, 20 42 80 FAC LU )G »
B SRR 1L Hi X R U8 S AR R s S
[ B LA I B2 ) L i N e 2 =D A1 i
ARV R B 7 DX 3 i 7 o S TR 3 G B
1 1o 26 32 b DX 98 2 A ) 3 S0l R S
DX, JU I AL Ty b X 2R S e . I Ah . 1981—
2010 FEF R, AR SR 9 2R 0 R AT 2000 D R
A R T R A 2R ¥ 23 AR e o VY R b XL 3K
P [ G P M X ARG . TR S R A A 55, S R T



%10

&

AR A AR T R

IR A 2 AR B I S AR AL R AE 1189

B P T i JIHE 75 ) R IR 1) A 52 i (] Y g
DX, 5 203 2 4t X O A

AR ST 73 B 9 AR AR B RUE | 3 45 2R A2 AL
R AR A B HG 5 DR AP AL A BB R+ T R T L
GO 20 A A2 W7 R A o A A PR R OG Rl
R — PR A R AE . 1R PR I KA HoAl—
BB S 55 30 DR X R ER AL B B T L B AT Bk —
AWEFE . AT F Al — B A OC R R 9 0L 3T 30 AR R
1] 7 2= it MR U AL 1) 72 b R 4 BRI R 5 AR Y
Mo 3R J& HARZZ A 7Y R X AR A2V 5 N HETR
A RN ? XS BERAT 15 T 5 R 2 — B IRART I

&% ik

BRI St o R SCEE L 3. 1998, FREGE 45 4R R AL 5. A%
R ,56(3):257-271.

MR/ B8, S0 EHE 1B OG, 45, 2010, 38 [ A8 350 28 R X 2R 28 000k 10 78 R
FHE. Pl R 2741, 26(5) :606-613.

R SCH WS F , DA L 2002, FE 1951—1997 4F S AR fb fa
FATRRAE. B R4, 21(3) :251-257.

PR 22 fo 3, BR A L 55 2012, SR R 4. h e AR FEFEAR 4
AR . QX/T 152-2012,

XU A, A AR 2001, bR SR T A 109 A8 Fb R AE 43 AL A R
G54 ,17(3) :273-280.

T 0 I A R IR L 45 2014, R & Z KU AR bR AR AL
LALLM RRI R . AR ¥R . 72(5) :835-852,
T EEE A E. 2. 2006, AR EZ ARSI RE
SRR ALY 7 5 R R R R . SR A LS R L 2(1) 3-8,
PR FE SO RN A8 2003, 42 BRAE A A DX ) 07 R GE B . R4 2F
H,61(2):245-249.

FBIE W . AR, 2002, A BRASAR AR BB UF 58 h A B 5 k. b 2RI L9
(2):371-376.

HO L B L 5k HESE. 2010, 1962 4F & 2006 4F 3% H P50 IX 5 2 KX
BRI AFIEAS L. BEIR R .32(6) :1082-1087.

R BK . 2006, F6 1 & F= A0 8 10 i ) M Y. KRR
64(5):614-621.

e AT A . 2003, KA IR AR AR BR A8 Ak X A< 7 b #6 4 T S 57
W . R 2R CHAAFEE RO . 25(6) :518-524.,

AR AR TR AR B 1999, i [ S8 AR AR RR AR fb 1 K SR IR B
XF AR BT B IR G4, 10(Z1) : 1-8.

ARFRIE , JT FEMR L 4. 2008, 1976 4F K HR 28 A8 A J v DY K
HESEE AR A9 AR AR PR AR AL B P R R 68(4)
529-538.

AU FE AT L R HAE LS 2015, RRAR IR 1Y 5 N Ik B i 5 R YK
S AR L. RS 41(3) 1 261-271.

X AE R, 5 . 2001, FR I 75 B AR IR A KL R SR ARFAE.
PR 5. 17(2) :179-187.

ZERMT BRI AR B 55, 45 2007, S5 AR AL B2 19 BoR A L. SR AR fL
WFE ke, 3(2) :63-73.

Hh I L 2 g L BBV R 2. 2012, & 2 AR A X b E T R M IX B
PKIE A S0 . KR4, 36 (1) :195-203.

B AT SR 45 2009, 38 [ 7Y g M X 5 R BRI
A0 R G T i AR 4 28(2) 1 425-432,

HIZLHL, T E 5k BE. 2010, AL & BRI BRAEIL S KSR 4
Br. K42 .30(3) :338-343.

INTE I, 206 S B 2012, 1960-—2009 4F i [E 45 B K 4 1 46 B &
AEARBRAS AL AR AE . K% 38(12) :1464-1472.

R T —1L. 2009, &2 45 Rl By B SRS 79 S5 A4 19 18 28 8 AE OF
8. KRR ,33(3) :425-442,

R, T L. 2014 MK 5 HMP B NESEGX — K& R RS
SEFERY M. R4 .40(9) :1033-1047.

R T 10, M. 2008. & -4 5 % 74 K Rossby I 1% 3% &
H5 M SCRTE AR R AR %R 19(6) . 731-740.

R FF. 1999. 3T 40 430 = SR 25 AR AL RRAE. RS2 4. 5(1)
119-124.

S R AT [ L 2005, 30T AR R R R ORI B AT AE S
HEEHFSE,10(4) :791-798.

J& FLEE LS [T L A B 22, 2000. 3R [ AR SR B0 IXOBURR AE A . X4
224 ,58(3) :288-296.

F AR EEbK L FRIE R 1998, 3T AR TR [ 4R IR R S A @ Sr. v
K2, 9(4) :392-401.

FRE, AT, B L 45, 2013, 2013 4E 45 2 T I A M S R AE M O
Al RE RN A4 ,39(10) :1374-1378.

R T A 2L 2015, V1R P 0 R R R K X SRR AR R HE
2 BT T U IR B R H I A A AT AR L 41(3) £ 286-295.
SLEAL R E L BRI SE. 2005, UE 50 43k 7R S8 AR AE B AR 1k 1 K

FRAEAS BT . A G 4. 21(1) 1 107-112.

Wk R A, AR, 2013, WU A0 5 44 28 XU 56 R B L o [ A0 11
S G T1(3) 1 429-439.

TR HIHEAE  F MG, S5, 2014, 2014 AEFR ZE R [ T2 TR AL B,
B B, % ,40(10) :1279-1285.

Bl JE AR AL 2011 A A8 1 ) V1 T L7 R I 5 0T 1Y) 5 g B L
S LTI iE. K% . 37(4) 1 468-473.

BEIE. 2011, BRI 5 N ARG . A% ,37(3):257-262.

K 4 EROR. 2005, F8 B 4 R 5 b X AR R AR I A RRAE A AT
4. 24(6) :898-904.

TR AEAS A/ IR 1982, A 4 3R E R AR Ak 1) BE SR RAE. AR IR
40(2) :198-208.

o, B R 2004, FREE 50 4 IR e B K & 1 A8 L
PO, IR, 23(2) :233-237.

IPCC Working Group [ . 1992. Scientific Assessment of Climate
Change. Cambridge:IPCC Supplement,58-125.

IPCC. 1990. Climate Change: The IPCC scientific assessment. // Houg ]
Tuton , Jenkins G J, Ephraums J, eds. Cambridge: Cambridge Uni-
versity Press, 365.

Jones P D, Briffa K R. 1992. Global surface air temperature variations
during the twentieth century: Part 1,Spatial,temporal and sea-

sonal details. Holocene,2(2) :165-179.



