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Tab.1 Multiple regression models for the duration of climatic seasons in China for different climate normals
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Fig. 1 Verification on the simulation results of the multiple regression model




34 M A HE TR B 1Y 1961—2016 4F b [l U f = o i 25 A2 1k 461

B, A aie30,
223 BERHEHREBEFITE  IKIEEERTIES disFE, 52805 40
SPEARIRT A, 5 A SR E T L
Lottt Tt

™, =- 5
A ™M HIS AP0 (°C); 55 HPFRR (°C).
224 EESBESTRAEEHE HEEBTRISPRE (QX/T152—2012) Y, H[HE4AR
W SN L5 d R T a0 T 10 °C, LT RF I A8 3 4R SR8 s — A K
Fo T 10 CHHBENERREGH; YW EEFERTIESS d KTl T
22 °C, WRLFCRTXE R ) 8 AR AORT 9 R 8 — N K F el F 22 Cry H IV M E Bl in H .
BERIAH . YEAEN S ERSIRFEINELE S d/NT 22 °C, WL B 1 8 4R F
HIFEE—AN/NTF 22 CHY HIIE MBI IG H ;. S8 W s P RIRF %L S d/NT
10 °C, MDA R (8 AR RF 1 8 — /N 10 CRY H BIE A ZElein B . aniigk
Zeie iy B G W sh PR R A0 AN I 44508, WINEZR LS H A 351 i e .
225 HESEETEBBHRHE MRIEERToHE (QX/T152—2012) P, HT
ARSI AR S A1 SR, A SR UK A G B AR B R 1S d LA
b, BTG B IR AR R T ER AR 5 diE S B S B AR R LG
2 el [T = ) B o W 5 2 B T T = v e vy o 11| e R o= ol el E 7 I R 2 s =
FE o WRWIK S d e RE G 1 sh PSR A0 A AN R 2 ieheny, W IHE 275
UGELES AR BTTHEbR . MPIVGESHREZ 0], R Hehs 0 Zi KB Tl TR
TR R, WL IR A i B VR IR S BTG BT A0, 258 kb
FIL R H B RE
226 EESBSHRXIHE SHAEETRIOHE (QX/T152—2012) HRFIS S
5 X BRI A LR, Ay DL E AR S AR F S 10 CCR1 22 Co BIE R 43 F AR S AT
KXo WREAEE SRS SERFS ICHELE S d K TEHST 10 ¢, Wi H &K, AiZE
R ARSI RIRES LSS d/NT 22 ¢, WiZH Ry H B IX, AT R
Oy WARW SRR S CESE S d/NT 10 CHIR Tl 122 ¢, WHZ R #&HIX,
AEEATRN 55 WA SRR CIESE S d/NT 10 ¢, Wz A A X, JE
Z . HBEMBEL Sy HARESPEARET I TOES: S d KT T 22 ¢, Wiz ke
HIX, RES . REMEAERSy; B ESHIENAN, Z b uEnpIx, kaE

% BHE KFEMETE,

(3)

3

3.0 AASEEAHPESESTRESHFTH

EESMETET R PRE (QX/T152—2012) WARSMEET R @k (2.2.4) k4
FEASAE AT, it i m DL A PR F VA 1 DX A 26 38 3t X B 05 o i S X 2 ok, R
Fili LA B AR ST HAIX . B, TEIX PR UZES X, kA & B XA
FIXI3 0

831 1961—19904F . 1971—20004F . 1981—2010 4FA [ A fige B vz 1 v ] i 0 A< e 2
TR, A Z It R SR 2 R RS2 s 2, A2 0T DUE H 45
ZeAy 23 ()43 A DLy A A E A b, b, BRI EEAMELES . AL



462 i B 2E 75%:

[l 28 ARG X3 . W FE 5 DA S~ P B TR AR A T A M X, 224 S 34 40 A T AR 5 31 4
AR 4%, ZIXBUHAE HSESIR > 10 °C, BEMAK RSt 4, 2 4520t h)
B WAXEZAAEASEL . R, W RS KU Lk AR S L ik
P T 4000 m (X, ZAAEFE AR S 2 E R 10.5%, ZXIEE TEEMX, FAF
H PSR T 10 °C; TE X FEAM A @i A S A X, Hh s . Rl
Fik . TR 28 Lo A R 8 3 i3 2 2500 m XK . ZRdb R/ %S L R K L K
I3, ZARER A T R G B A ) 27.5%; R ERETT X Z AN RS X, LA
SER A AR G 2 T4 A 58%.

SEZEN KAEAR RV S AR AR B, e R Xk A1k, 456
20 LE HICA XA AR 5 A T, 1981—2010 448 1961—1980 4E34 1111 0.7% ;
WA X AT E X B AW /N, Hod & X 1981—2010 4E %5 1961—1980 4F 43 A5 16 X s /b
0.89%, JCE X 0.51%; PUZ53BH X A0 A0 AR (5 FUAE 1961—1990 4F R ik, 2 J5 iRy
TEBEEA K,

XA B PR A X IR R DX ek F= AR e T PH A AR 48 il 24°N DAL b X R
FEAEA MK B A XA A 70 Bl 4 Ul R 20t BRAE A 1L, BT J 5 08 L R 2 B L A
B, JCE X430 i 16 4 ek DX 3k 3 B B 7 0 e SRR R % IS P R R . o ) DX < e 2
T KEAR BB A IXJE R K, WX JCE XL EgE /N, Hordh i 4 X 75 4
A E .

3.2 19612016 FHESEZETHHERTHEEIH
M5 2.2.5 PRTFE Ik, 456 WA AR e i 1k B IS T s

75°E 90°E 105°E 120°E 135°E
T T

50° N

z
o |
=)
w

40°N
40°N

30°N

30°N

20°N
20° N

P

| 2o ZEX Wl Esx B wsaEx L2 st

I 143 B X - A X (1971—20004E—1981—20104F) FERSFEKX (1971—20004E—1981—20104F)

[T mZESP R ->FALK (1961—19904E—1981—20104F) Il %A X >TE K (1961—19904E—1981—20104F)
FH KX —ME5HX (1971—20004E—1981—20104F) I FEH X —PuF4HH X (1961—19904F—1981—20104F)

T xR T SR b A S SR P A5 PO 8 P15 G (2016)2885 5 i safl s eI i, G FEAB AL
2 AR E RS A ] o A

Fig. 2 Spatial distribution of climatic seasonal divisions in different climate normals in China
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Fig. 3 The area proportions of different climatic seasonal divisions and the variation trend in China from 1961 to 2016
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Fig. 6 The starting dates of spring, summer, autumn and winter in China from 1961 to 2016
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Spatio-temporal distribution of the climatic seasons
in China from 1961 to 2016

MA Bin, ZHANG Bo
(College of Geography and Environmental Science, Northwest Normal University, Lanzhou 730070, China)

Abstract: In this study, the spatio-temporal distribution characteristics of the climatic seasons
in China from 1961 to 2016 are analyzed by using the climatic seasonal division standard (QX/
T152-2012) issued by the China Meteorological Administration, the Chinese daily surface
temperature dataset (V2.0, 0.5°x (0.5°) issued by the National Meteorological Information
Center, and the revised multiple regression model. The linear trend and extreme- point
symmetric mode decomposition method (ESMD) are used to analyze the variations in the
distribution area, durations, and start date of the climatic seasons. The main results are as
follows. There are four climatic seasonal regions in China, namely, the perennial- winter, no-
winter, no-summer and discernible regions, while there are no perennial-summer or perennial-
spring regions. Considering the area variation of each region, the range of the perennial-winter
region is significantly narrower, and the area of no-winter region increases, while the areas of
no-summer and discernible regions have no significant changes. The regions with significant
changes in the normal climatic seasons are mainly distributed in the Qinghai-Tibet Plateau and
the Inner Mongolia Plateau. The regions with significant changes in the durations of the
climatic seasons are mainly found in the northern China. The advance of the summer start date
has led to a significant increase in the durations of climatic seasons in the central and western
Inner Mongolia, Hexi Corridor and Xinjiang, and the postponement of the winter start date has
resulted in a decrease in the number of winter days in these areas. In general, the climatic
seasons at high altitudes in western China have more significant changes than those in the
eastern coastal plains. Overall, the distribution and changes of the climatic seasons in China are
revealed by this investigation, which could provide a reference for operational weather
forecasting and climatic region division.
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