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Tab. 1 Definition of extreme temperature indices
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Fig. 2 Spatial distribution of temperature in Qinling Mountains during 1960-2013
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Tab.3 Mean temperature of different elevations on the northern and southern slopes of Qinling Mountains
during 1960-2013
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Fig. 3 Spatial variation of extreme temperature frequency indices in Qinling Mountains during 1960-2013
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Fig. 4 Spatial variation of extreme temperature strength indices in Qinling Mountains during 1960-2013



1302 i B 2E 734

84.02%, Hivp Himm R (V) AR i KAE N 0.75 <C/10 a (1.06 C/10 a),
H SR OUN) (EI 2R 5 R fE o 0.41°C/10 a (0.51 °C/10 a), ik H & 2= 1178
AR RAE R 0.54 °C/10 a0 H ey AR KME . H s R IME AR B 522424k
B = | W VAR = 7 1 ) NP = I S 5 A N (e = Y [ R RN A e = ) e
H AR AT B2 AR B RO, e S . B4 DL EgRE
B, 1960-2013 4F- Z8 WM g IR 9 3 FBE S B i e 94
3.2.3 FHEERTEEASAE  BRERLE HAL, WRret HEUMA A K 255 3 M om IR S BUH
FHZE B2 0 Wi S IR A 2 i R B 254k, 815 4 1960-2013 AR Z2 IS M i S IR ARr S PEHE KOs Ak i
2530 o 1960-2013 4F-Z W5 (R IR F5E4 H BCRA: P A= K B 3R 0 A Rl 3RE 19  TFa$,
AEARTE AR 5914 0.91~3.27 d/10 a F11.03~5.82 d/10 a, BEHRE: H B2 0 @i rho i T
FIPHFNGEZS, AR A ZE T A 09 DX TR R K A5 XY T N 8 R4k H
BOBAR R, R R B X 8 93.93%, K R AR B KA -7.63
d/10 a, FEACHEFRE: HECF R E 0. DA EZER TN, 1960-2013 4= Z2 41 i < IR
PR LT B] 3G

ZE PR, 1960-2013 4F ISR TGS SRR | S, S Rpgentn], YRIN
womia, BISEPRIRAEEEN SR 2SR, KPP EFEAH, BEA%. %
BHEL HEEmAEMNK O B, BEFZH . BREEH. AAERKRFMREHE
LAk B W ) X B, T 2R m e B e FFE K s B H B, B 8. R H %k, %
W H B H AR R ON) {E2 e B 8 0 X 0 TR e R = E ., 7
I, ZIR R SR A AL A SR X I F 2 TR e . MK RIS JE &=, P B B
ez Ak, FhEE . SR . A)BHAAE R A A RURR ) X 3

106°E 107°E  108°E 109°E 110°E 111°E 106°E  107°E  108°E 109°E 110°E 111°E

z | a. BEHFSE HE(WSDI) Z 7 | b. LA HI(CSDD) -
3 09 o
2 A 24 . « 3@
& g . - ‘ £z . — 2 £
b = A < < . A S
o k a b, N en A h . =
z| TOPNGLT ‘ Eg B ‘ z
o A o on . P on
“ R e . en
A AL (d/10a) . A4k (d/10a)
g s Z el o cBETFHE WA g
&l w327 ~dERF LT 0 100k g5 0.66 Db g g
| 091 . g bt LN Tan) Be s eeE TR - ERE R &

106°E 107°E 108°E 109°E 110°E 111°E 106°E 107°E  108°E 109°E 110°E 111°E
106°E 107°E 108°E 109°E 110°E 111°E

7z | ¢ WK ZR(GSL) Z,
n n
o o
T
OZ > ; . o/ T S >A 4 a ¥ OZ
~ % by <
on " o
z| PP ‘ s z
o A v o
o b o
A4 2R(d/10a)
Z| 582 « EBFELET &
S E1.03 . BFE I <

106°E 107°E 108°E 109°E 110°E 111°E

KI5 1960-2013 AFZR IR i AR 28 PR KUY 25 1] A2 £k

Fig. 5 Spatial variation of extreme temperature persistent indices in Qinling Mountains during 1960-2013
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Tab. 4 Variation tendency of extreme temperature indices on the northern and southern slopes of
Qinling Mountains during 1960-2013
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(d/10a) (d/10a) (d/10a) (d/10a) (°C/10a) (°C/10a) (°C/10a) (°C/10a)
ZEAu 3.76" -0.91" 2.24" -3.39" 0.13 0.33 0.06 0.18
IR T B 4.44" -0.72" 1.64" -2.90" 0.24 0.46" 0.08 0.08
TX10p TX90p TN10p TN9Op WSDI CSDI DTR GSL
(d/10a) (d/10a) (d/10a) (d/10a) (d/10a) (d/10a) (°C/10a) (d/10a)
ZRISIbhE -1.16" 1.54" -1.39" 1.87" 1.88" -0.74 0.02 2.64
IS -1.227 1.83" -1.04" 141" 1.93" -0.70" 0.14 3.73”
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Tab. 5 Correlation coefficients between elevations and linear trends of extreme temperature indices

in Qinling Mountains

SU ID TR FD TXx TXn TNx TNn

IR -0.07 -0.71" -0.38 -0.04 037 0.1 0.17 0.07
TX10p TX90p TN10p TN9Op WSDI CSDI DTR GSL

KR -0.36" 0.45" 0.02 0.04 0.01 -0.03 0.1 0.55"

e UL AR 0.01 A110.05 K B R E TR
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Tab. 6 Linear trends of extreme temperature indices of different elevations on the northern and southern slopes of
Qinling Mountains

TR DX 35 SU D TR FD TXx TXn TNx TNn
(m) (d/10a) (d/10a) (d/10a) (d/10a) (°C/10a) (°C/10a) (°C/10a) (°C/10a)

< 1500 4317 -0.78 1.67° -2.85" 0.2 0.43" 0.06 0.08
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> 2600 476" -0.67" 2.07 -3.49" 0.21 0.58" 0.13 0.24

TR DX 35 TX10p TX90p TN10p TN9Op WSDI CSDI DTR GSL
(m) (d/10a) (d/10a) (d/10a) (d/10a) (d/10a) (d/10a) (°C/10a) (d/10a)
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> 2600 -1.59" 1.85" -1.46" 2.14" 1.86 -0.54" 0.02 3.17"
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Tab.7 Correlation coefficients between extreme temperature

indices in Qinling Mountains and EASMI, SOI
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Spatial variation of extreme temperature change on southern and
northern slopes of Shaanxi section in Qinling Mountains
during 1960-2013

ZHANG Yang"?, BAI Hongying"’, SU Kai"’, HUANG Xiaoyue"?,

MENG Qing"*, GUO Shaozhuang"’
(1. College of Urban and Environmental Science, Northwest University, Xi'an 710127, China;
2. Key Laboratory of Earth Surface System and Environmental Carrying Capacity of Shaanxi Province,
Northwest University, Xi'an 710127, China)

Abstract: Research on extreme temperature is of great significance to ecological and
environmental protection and disaster warning in the context of climate change. Based on the
daily temperature data observed from 32 meteorological stations from 1960 to 2013, we studied
the spatial distributions of air temperature and extreme temperature in the Shaanxi section in
Qinling Mountains by integrating the methods of Kriging interpolation, linearity estimation and
correlation analysis and the RClimDex software. The results showed that: (1) The annual
average temperature, maximum temperature and minimum temperature in the study area were
10.48C, 16.44°C and 6.18°C during the last 54 years, respectively. The temperature on the
southern slope of Qinling Mountains was higher than that on the northern slope in the middle-
altitude area and high-altitude area, and lower than that in northern slope in the low-altitude
area. The difference in air temperature between the northern and southern slopes was lower in
the low-altitude area and greater in the middle-altitude area. (2) The frequency, intensity and
duration of extreme temperature all tended to increase in the Qinling Mountains. The zones
sensitive to extreme temperature change were Zhenan and Zhashui located on the southern
slope as well as Zhouzhi and Huxian on the northern slope. (3) The variety of the extreme
temperature change was more obvious in frequency on the northern slope while in intensity and
duration on the southern slope. Moreover, warming occurred mainly in the night on the
northern slope but in the daytime on the southern slope. (4) The warming rate of extreme
temperature in the study area increased with the increase of altitude. The change of frequency
and intensity of extreme temperature was more obvious in the high- altitude area, and the
duration of extreme temperature more obvious in the middle-altitude area.

Keywords: Shaanxi section in Qinling Mountains; climate change; extreme temperature;
spatial variation



