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Fig. 1 Geographic environment and meteorological stations in the south and north of Qinling Mountains
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Tab.1 Criteria of temperature zones in the north and south of Qinling Mountains
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Fig. 2 Variations of temperature in the north and south of Qinling Mountains during 1970-2015



134 AN 2 . 1970-20154F ZE W R AL R a3 A8 1k M HA e o A2 XL 17

AEZRS R b Hh DX AR AR AR O 2 I ik A, ZE 04 b5 2R 0 Db b DR G R
DT, ATRVE S, FEPalss i, 2 5101 A AR LR ARl AR
PSR IR AT A AN S 2 A B, B8 g3 5 20 LA SR AR A AR
3.2 REEILRIB= BT 4FE

1970-2015 4F S F b SR A fa A B I B s 0] 05 (B13) . EERFERIA
BAIFFEIX BRSBTS LU HR I B T RIS IR, RBUUZEIR
KGR 5L, VEBLAZRIA B 1000 m & =g h o 5t G HE R 2 “FALHR,
o527 M B RRAE 5 A AL DAAb X AR AR I B — 8ok, TR EOR T S A E A
[, ¥7°470.58 °C/10 a; 432 DIrg M X SR IR H A 22 0k, 2208 p i VR HOR
H: 0.43 °C/10 a, ¥J{H K 0.40 °C/10 a, PLITAFHBHE IR R rh {5 0.36 °C/10 a, HJ{H N
0.32 °C/10 a, JfHHGRZS [k R B MR PG . P8 & —Z R A RE
Oy TP ARE G, BB A X, AR A XA

106°E 107°E 108°E 109°E 110°E 111°E 112°E
1 1 | | 1 1 |

i [X.(°C/10a)
HHRAREX R X

35°N
|

031 037 043046 0.52

34°N
|

33°N
|

£ |
ﬁ 2 T o AR
50 — Zib
RIGLL B DUIAH — Y S

K13 1970-20154F-Z e g b il = 1] A2 f e 34
Fig. 3 Spatial change of temperature tendency in the north and south of Qinling Mountains during 1970-2015

1970-2015 A2 IS Fe LI IR 25 A 7057, AT e 25 W 2 256 i )2 1R B AR AR B 4 O,
20 et Q0 44K, AR K XU 2 rE b i 25 & AR AR AR BRI 55, RN 19924 2 J5 h
[ 35°N LA pg Hh DX e 2 MR AR AR PR AR S, O B PRV 35°N Db i X X6 i
JZIREEFAPRARRE, Fob i TR EPE I X P HbIX T 35N A JE X, PR H
XAV 35°N ARG X o AR50 5 25 it 2 4T B AR AR BR AL 4, X e g b DX R 4 7 LA
HIESAEF , X O rp b DX e 8 0 ) ELAT Tl RAE o
3.3 RIR LI SESFRELEE N
331 HiRFIL 1 B0 CHERLTN ZFISmdtirii 1 H 00 CA&IRZzs a1 b 2 80 H B i
RG22 5 (K4), EEHRHERBAT .

O 20 HZE 70948, 1AM 0 CHEIRLN TRIGRERE. DIaKIE A, ZBIELIEIKT
0 CIXI AL E A 47.0%, ZWELIALIRT 0 CIX kA L &4 100%.



18 R 2E 73%:

a. 1970-19804F b. 1981-19904F

TR (%)

“ ¢
ER (%)

3

B LA RS0 C I, — _;1-.;;3.3]'3;& E ol L
CASHE<OCEXE, — IR 43R Ll ML X

d. 2001-20154F

0
LI R A
c. 1991-20004E

B LI 21X

Fla  ZIs1H > 0 CIRES AR RHIE

Fig. 4 Spatial change of January average temperature above 0 °C in the north and south of Qinling Mountains
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1998 4 13.7 12.7 15.5 19944 135 12.4 15.1
19994F 13.2 12.4 15.1 20014F 13.9 12.8 15.5
20004F 13.6 12.5 15.2 2006 4F 13.8 12.7 15,5
2002 4F: 13.0 12.2 14.7 2009 4 135 12.3 15.0
20084F 13.4 12.5 15.0 20124F 14.6 13.2 15.8

FHIE 13.4 12.5 15.1 FHR 13.9 12.7 15.4
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Spatiotemporal variability of temperature in northern and
southern Qinling Mountains and its influence on climatic boundary
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Abstract: A study on temperature variations in the northern and southern Qinling Mountains is
performed using temperature series at 70 meteorological stations for the period 1970-2015.
Temporal trends, spatial characteristics, 0 °C isotherm displacement and the number of days
with active accumulated temperature above 10 °C are evaluated, using extreme-point symmetric
mode decomposition (ESMD), spatial analysis and other climate diagnosis methods. The
significance of climatic boundary line of the Qinling Mountains is explored in the context of
global warming. Four new insights have been achieved: (1) The changing trends of temperature
in the northern and southern Qinling Mountains over the past 46 years are synchronous, with
the warming process shown as a 'non- smooth, nonlinear, and ladder- shaped' pattern. The
evolution process can be divided into three periods: the low stationary fluctuation period in
1960-1993, followed by a rapid increase period in 1994-2002, and finally a warming stagnation
period in 2003-2015. (2) The ESMD decomposition indicates that the changing trends of
temperature over the northern and southern Qinling Mountains are dominated by interannual
fluctuation, and have no obvious linear trend. (3) The spatial variation of temperature in the
Qinling Mountains is characterized by 'synchronous warming, and differential north- south
change'. In the north, the spatial variation of temperature is relatively consistent, while in the
south low temperature centers are observed at Xixiang-Ankang basin and Shangdan basin. (4)
The Qinling Mountains, as a climatic boundary line, still play a major/obvious role; however,
there exists difference in the response of temperature variations to global warming over the
north and south of the Qinling Mountains. The northern boundary of north subtropical zone
extends upward along the southern Qinling Mountains; while warming zone extends by the
form of enclave in the northern Qinling Mountains due to rapid urbanization and mountain
blocking.

Keywords: temperature; extreme- point symmetric mode decomposition; north and south
transitional zone of China; Qinling Mountains



