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Abstract Based on the station observation data from 1961 to 2006 in China, the trends and time points of abrupt
change for surface air temperature (SAT) and precipitation are analyzed. The results show that, (1) for SAT, the
annual and seasonal mean SAT in the Tibetan Plateau (TP) have shown increase trends, and the annual mean SAT

begins to increase from the mid-1980s while the fast and significant increase in SAT starts from the mid-1990s,
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which is later than that in Northeast China, North China, Northwest China, and the Huaihe River regions, and

similar to that in the middle and lower reaches of the Yangtze River and South China; in all seasons, the climate

jumping points for fast increase of SAT in TP are all later than that in Northeast China; and the detection for annual

and winter mean temperature shows significant meridional difference, earlier in the northern area and later in the

southern area, in East China; (2) for precipitation, there is no significant trend for the annual precipitation, while

that in winter and spring increases significantly, that in summer decreases weakly and that in autumn decreases sig-

nificantly. The signals of climate jump for precipitation are weaker than those of SAT, and no sudden changes are

detected for annual and spring precipitation; there are large differences in the direction and time for climate jump of

precipitation. According to the above analysis, the significant fast climate change in TP is later than that in the areas

to the north of the Yangtze River in East China, especially in winter and spring, which likely results from the in-

crease of albedo due to increase of snow cover and the melting of glaciers.

Key words the Tibetan Plateau, surface air temperature, precipitation, climate jumping, intercomparison
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Fig. 1

Mean surface air temperature (SAT) change in seven regions of China from 1961 to 2006 (columns): (a) Annual, (b) DJF (Dec,

Jan, Feb); (¢) MAM (Mar, Apr, May); (d) JJA (Jun, Jul, Aug); (e) SON (Sep, Oct, Nov). R1: the Tibetan Plateau, R2: Northeast
China, R3: North China, R4: the Huaihe River basin, R5: the middle and lower reaches of the Yangtze River, R6: South China, R7:

Northwest China (similarly hereinafter). Curves show 9-year running mean, linear trend lines (diagonal line) and the trend coefficients are

given for the series with significant change
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Fig. 2 Sketch map of time for annual surface air temperature abrupt change in the seven regions of China. (D Northeast China, @ North

China, @) the Huaihe River, @ the middle and lower reaches of the Yangtze River, & South China, ® Northwest China, (?) the Tibetan

Plateau; #: abrupt change of temperature increase

A8 e i X LT BRI A B IX . DEAR R
G BERME 3l ¢ K250 A Yamamoto R 30 AT 1, BRAE
JeH X Ab, HAh A4S XA T 7 9K BE S A A
TEFEAR 5, 3K 150 I 1 2 i X AP 247 3t 26 A TR i A
TRAF 5 H I LRI
4.1.2 A2FEwEA3

A ZE MR AIRIT A 988K 50 (B 3) &8,
SRR ORI S R A ZE R AR T 20
g 80 AR AN 90 AP 5 I S A U AR R 1)
RAZ, HAERP b FRSIRAEAL . 80 AR I Y A2 12
AN 90 AEAR S W g AR B, X AE R 1 R
5.2 WWAREAPRA Lt 2 B BT et . ARJEHBIX
A7 i BRI AR R (1 2848 R AR TE 20 g 80 AR
JEHT; ARAC S ARG HL X B2 s WEHBIX, AR FF
G FEWE Bl ¢ K36 P i G T i KRB AE 1986~1992
AEZ AL, MK RIS A5 RAE 1992 4, LEARILAI
AU X RS 5 VLA R Ui DX AR B 58 A8 Y i) ] 4,
PR AARdL R B , &A= 7E 20 k4l 80 4RRE I
90 AP s AR HLIX SR (553855 . I MK 77k
A BIRE F A8 ¢ #2585 Yamamoto A6 56546 1
T RAR S RO IEA B RN, o HrE
20 22 80 AR H G I ZE 90 A2 0], W 8h ¢ K

B 2 SR 3R WY 5 3 7E 1989 4F Y I Ge T o e KA s
PUIbHL X A 5 AR (5 5 e 55 . AFACBR RUBE A 3 ¢
KI5 2 45 RAEATE 20 that 80 R e, 5
?fjlzi&l:lﬁﬁﬁ% SRR E M R, BRRE. R
T e L DX 80 AR AX Hh J0 1 AR R AF 5 1) I ]
iﬁ?ﬁ@i&[ﬁfﬁ? PR AR 8 5 702 1% B[] B H At 6
A b DX HR IR — 25 [ AR LA Ml X A = 3R UL
E’Ja%*BTIETJf Ilﬂii‘%f)utﬂééﬁﬁﬁ, b7 4 FE R
e b DX 1 528 B [ R O 2 B AR L X, JF HL
RAME SR TR .
4,1.3 AEWEA B
BEMEWTINRZRE (B3 KA,
T e S DX, PR A 20 tH2g 90 AEAR
WIRAE T SRR I ZEAE . AR AU H X & AR AR W 578 I Bif
[, 78 20 g 80 AFAR G s MK K56 1 45
FIR AR W, K VLR ST B AR R 58
Q» HZRE =Fr kg Lok, BRI X H
MR B (A1 A, At 6 AN X T Bl ¢ K TR
7T°ﬂ Yamamoto A5 55 H, Ik bk 25 PS5 0 A 4 38 3k
e 90 AR T 22 s G i d R —
R IRAE 20 fiEad 90 ARAR I (1996 4F) 24T,
GRAS ] AR X LA T .



X " B ¥
Chinese Journal of Atmospheric Sciences

798

32 4%
Vol. 32

50°N A ,f
9g7:19881 | 19881 ~ @l
(MTYMK) | (MT,Y,MK)
oN 4 1978,1985-1 19061 (MT) ® ~_~" 1993t | 10871 (.
43N ) (MT,Y,MK) 2904 t (MK) ¢ (MT,Y,MK) | 19931 (MKjPF
1996-1997 t (MT,Y) | 1997 /—/ /J/"
o 19991 (MK) | 1993 1 (MK) 19881 | 1992-1997 1
40°N+ (MTYMK) (W
19861 (MK) | 1296-1997 1@ | 199 M) | 1 )
35°N 4 1996-1998 1 (MT,Y,MK) (MT,Y) ~~—r” 19( 1993 13 ?as MT,V) ®
1993 1 tMFAT W’Y’ o83 T (WT) | 997 § K]
20001 (MK) 41 Mk) 1989-19921 | 19931488 T (MT,Y)
. Y,MK) | 2000 1 {MK) ®
30°N /7 1993 10Ty T 1992-1997 T (MIT,v)
{r 1998 t (MK)
" [ aere
AT
\—-NJ({-"))V v
20°N O

80°E 90°E

100°E

110°E 120°E 130°E

K3 i 7 A XA R R EE . HH: A LAAKTE. f LAAET. A TARETE, A FAARE. HAREE 2
Fig. 3 Same as Fig. 2, but for seasonal surface air temperature abrupt change. HH: the top left corner is for DJF, the top right corner for

MAM, the bottom left corner for JJA, the bottom right corner for SON

4.1.4 EBEEREAR

Xof 45 X SR 2l 3 TR A AT R AR K B (]
3. MR R, W3 IR Yamamoto J ik
ZER B 20 fihad 90 AR i & A T AR 8 11 58
A5, MK K50 i 45 R RS BE (90 4K . ARdbi
X E ZE i R AR 2848 & AR TE 20 HH4 90 AR5
MK #5568 A5 A6 HH A b b X A 22 A8 st [, 5 S0
FI 5 BAE TIPS BE R 6 AFIFRIN Y 20 Hhad 60 4F
PRARAR 127, AARPR RUBE A 3l ¢ R0 A6 0 o
1993 AEZE AT AR RR I 2R AR 5 eI HBIX , MK J7 i: A6
20 et 60 ARACTH AR A 5848, AEAPR R
TSN ¢ AT ARSI Y 1993 4E 254G R AR AR R I 878 5
KTl IX 755 T b DR [R] A AR AR B RS
RSl ¢ Ry I TS YT DA [ Y 28
AR (1993 4EAE D) s AR HLIX . RAR(E S AR, I
H =Ry A B 45 A A AT R . A TR R (14 ¥
g ¢ K g A # 20 fH2e 70 ARSI 80 AR
F1 80 AR WA AL 248 A, MK A 56 W) % 3% 1
AR RAETE 90 AEAR 0] PHALHLIX . = F Iy ik
—HOR 20 40 90 ARAC A ZE b R A R
SRASIE , JF HAEFIPFIK B 5 4R H 6 AFR I 3 «
K40 Yamamoto J7iEFAAE 20 4D 60 A AS
VR SRAS A, SR s T e i DX R A I 1Y)
ARG, fdb. MEWAIRK T M X I, 5

PEACH X 40T VE 0 X e R IR R A5 S
PR FRoH s ZR PR IX , BRAE R b DX A1, FoAth b X 58
A5 i — AN AEAEAC PR R A BT R B, A | #R 7
1993 4E Ay KA
4.1.5 KEHEEAR
KEMRRTF IR ZRS (B3 K,
T e SR DX, W8 ¢ K3 AT Yamamoto J5 TR ER
Sy Ta] ROBE_BAGIN H 20 thag 70 4EAAHIFI 90 AFAR
S PR D Y 248 i, 70 AR B AR AL 55
MK A5 56 10 285 5 ) S 7 28 2 1) 98728 e AR AE 1994 4F
KAr. HAE W ¢ KAl Yamamoto J5 ik B 45
B ARALHIX, 20 tad 80 AR JE I kA T AR IR
FIZRAS s KITH FFb X, 20 k4 90 4EAC P &
AT ARBRRYSRAS s AERTHBIX, TEARAR PR R A 3l
¢ K3 R AEAE 20 TH2d 90 AR IR ZE A 1Y 72 e 2818
R AU b DO VA A I 9 A PE b i
X ARG S A5 . A AR R RE B 1 2h «
Rrge R B 1993 4E B 278 i . MK 5 3 1) 45 R
5 g« Ki3n M Yamamoto £ 50 45 1A F 25 7. 7F
At AERF TG IX. MK K56 1 45 5% L 5 i RP oy
T2 L I A B, T T K e i X 1) 45 SR )
TIEWRINENEIR . Bt MK KR EERE ., K
AU X AR 1 548 B I () e, RO s I, o)
SR LASHIX GEAR [ B[] L 3400, FEASHRAE 90 4F



4 4 TR 7 S P A XA S AR I [ ) L

No. 4

DING Yihui et al. Intercomparison of the Time for Climate Abrupt Change between the Tibetan . .. 799

R EAS. BREE. HEis . R, KIT
Hh T i DXk R b e IR ) S AR AF 5 L H At b X Y]
.
4.2 [EKE

T 1961 ~ 2006 4 £ X 48 4F A1 DY 2 K =
(), FHR AT RS, X F Lt
B3 (FE 0. 05 WEMKF) WFEH], fEE 4 hag
ARG RE B 4 AT, o AR R K
AR W G, AR EROK R
WEEROMA R, B ZRKA S R I
AN, B R KO R D e, AR RE K
i, ARG D, P R, &2, R4y
X IRRE K AR A R A L A R e 2, HFHE
T ARt R YT U A R PG b b X Y
FEKAE 30 B2, B e e X Z 5k,
HoAh X IR R K B A R B3 Ak s 2R
K GAERE K R AR R F AL, ARt b X g 20
PG DX B3 s BK R, e Do DX R K i
D TP b X ] G R

T TEDGT % DT 1 8 A R0 U R R K R 3 TR A T
3 ¢ K40 A Yamamoto ZEAFKG 40, L& MK £
55 DISRFIREKFEAN R X I AR 2515 & A A8 1
HNgLET 8
4.2.1 HFHBKE

EREK R R AR IR ES R (K 5) Bin, FHi

() (b)

TSR X, =R ik ARG I 45 SR — SR W AR R K B
WA KRR, (HEEE)FS] (B 4a) A]HT, 20 i
20 90 AEAR IR AR B K i DA /> o . AL HLIX,
20 4l 80 4RI K S BRI, 45 A B /K AR 1k ith
LRF At X KA AR B 9 A AR PR AR AE
90 AFAX Hh e B AR A R HH 2 AR A, (HRR K T
Wk AR/ RIB B, fEdb X, 20 fH48 70 4R40
Je B AOSD RAE . 2 I BRI KA AR R
FEMIPRS » (HRKUMRAD . e, KITHP T
e AErE =N HLIX T 5 AR A R S R K
AR . 20 g 80 AFEAXH . P b Hb DX AR B K i
GEIRIEAN X AE 2 X AE A K B A ik ] 25 £k il £ vt
FMAEAIEE R (B 40, BHRE, SEREDN
X (b, 286, PEIL) HLAEERARAI X (F5 7K
[ [ LTINS I N N =T A DI ) § ety
Wi, fRE g 2ER.
4.2, AEBEKE

KRB [FK R AR IR 25 R (K 6) R,
o e S X, 20 40 60 AEARACHN 80 4RI K AR
PR B K I 28 R3G90 AR AR H I IT IR B 7K 58 SR
Wl B AN RAR S S AN R R AR, A5 A
KA 2 (B 4b) ATLLR I, A 21 g
ZJ5 s 2005 4EREK A BT EITE, A 20 28 80 44X
H 2 5 B EL A B AR AR PR AR fR R s AR
DX, ALFFHI0 5 4ER Yamamoto J5 {8 E] 20

(c) (d (e)

R 300 120 R
80]“4" 'I' N | 250
rend=0.19 mm/a 80

Trehd=-9.3 mm/a

Precipitation/mm

4 [EE 1 ER KR

Fig. 4 Same as Fig. 1, but for precipitation
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