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Temporal Changes of Air Temperature and Precipitation of Helingeer in Recent 52 Years
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Abstract: The temporal variations of air temperature and precipitation in H elingeer, Inner Mongolia were analyzed based on the
monitoring data of air temperature and precipitation in the H elingeer meteorological station from 1959 to 2010. The anomaly,
trend, correlation, mutation, and Hurst index analyses were conducted in the paper. Results showed that there is an increasing
trend of temperature (0. 36 C/ (10 a)) in the area, w hile the w eak decreasing trend of precipitation (- 8 4 mm/(10 a)) is like
ly to change;the air temperature does not have an apparent relationship with the precipit ation; the wint er temperature and sunr
mer precipitation are the most important influencing factors of the annual average atmospheric temperature and annual precipita
tion, respectively; the air temperature had mutations between 1986 and 1988, while precipitation didnt. Analysis of variation
characteristics of climate factors has great significance on the knowledge and reasonable utilization of the climate resources, sus
tainable utilization of water resources, and reinforcement of ecological environment protect ion.
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Anomaly variation and trend analysis of air tem perature
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Fig.2 Results of mutation detection of air temperature
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Fig.3 Anomaly variation and trend analysis of annual precipitation
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Fig.4 Results of mutation detection of annual precipitation
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Table I Anomaly variation of temperatures in decades
C
FAR # =2 # B Ge
L 7.8 20.8 5.9 -12.5 5.5
1960 - 1969 4 JEP -0.2 -0.1 -0.4 -1.8 - 0.6
i 7.4 20.4 59 -11 5.7

1970 %~ 1979 4E )
PES -0.7 -0.5 -0.4 -0.3 -0.4

W 7.8 20.6 58 -—11 5.8
1980 4F— 1989 4
FESE 0.3 -0.3 -0.4 -0.2 -0.3
I 8.6 21.4 6.8 -9.4 6.8
1990 4E- 1999 4E m%
P 0.5 0.4 0.5 1.4 0.7
W 8.8 21.4 6.9 -9.8 6.8
2000 4FE- 2010 4
R 0.7 0.5 0.6 0.9 0.7
EZE SNy 8.1 209 6.3 -10.7 6.1
3.1.2 BXKE

FFE IR AN AT AR 2279 B /K B P RAE B K BEPESF 4e it
SERL( K 2) KW, 20 LD 60 AT 70 AEACAE R K B 2 4R 1 1%
KBS 5 7 mm A1 23 5 mm; 80 SEACRN 21 {40453 )
P& 37 7 mm K110 7 mm, 90 4EAX 5 24P ¥R K RAHY .
PAE 3 #re B, 20 AL 80 4R 2 A ERE K &2 2k H .
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Table 2 Anomaly variation of precipitations in decades

mm
AR & H * % kiR
K 63.3 249.7 85.6 7.2 405.7
1960 - 1969 £
R 2.6 6.8 2.7 -2.8 57
[ K e 63.8 242.6 104.1 13 423.5
1970 4E- 1979 4
ERE 3.2 -0.3 21.2 3.1 23.5
K 48.3 239.8 65.2 9  362.3

1980 - 1989 4£
BESE - 12.3 - 3.1 - 17.7 -0.9 - 37.7

F K b 57.8 259.5 75.1 8.7 401.1
1990 4E- 1999 4

PRSP -2.8 166 -7.8 -1.3 1.1

K 70 222.9 84.6 11.9 389.3
2000 £E- 2010 £

S 9.3 -20 1.6 1.9 -10.7

ZARV K 60.6 242.9 82.9 10 400

20 20 80 HFACAE F /K R B DU 2 B K B B3 B 22 41 34 1
fiK, HHEEM AL, FFERYT 80 A Z X A K
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Fig.5 Results of mutation detections of temperatures and precipitations of four seasons
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Table 3 Statistical results of correlations and Hurst indexes

of tem peratures

ZH I = K %
PR 0. 44" 0.43" 0.51™  0.61"
Ay 0.26* 0. 20" 0.36™  0.39*
Hurst 154 0.6609 0.7373 0.7141 0.7949
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0 05 I, AR BT
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TR, R R A A= K AR B AT e IR M.

4 Hurst
Table 4 Statistical results of correlations and Hurst indexes

of precipitations

B4 # = G/ %
EREK 0.36%*%  0.70%%  0.29%*  (.21*
Fhr -0.01 -0.10 -0.06 0.001
Hurst #54 0.2554 0.2170 0.509 1 0.4625

P (R EIE ) 5 0 01 I, HIEHE 2B
Q 05 I, AHICME A 1.
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Table 5 Statistical results of correlation between air

tem perature and precipitation

A # 5 K % F

1960 4E— 1969 4E 0. 644™ - 0.200 0.045 —0.090 - 0.289
1970 %~ 1979 4F - 0.135 - 0.022 0.289 0.156  0.156
1980 4F— 1989 4F — 0.333 — 0.244 0.156 - 0.584" — 0.422
1990 4F- 1999 4E  0.244 - 0.333 0.244 0180 - 0.156
2000 £E- 2010 4F - 0.200 — 0.511* 0.333 0,022 - 0.244
1959 4E— 2010 £ 0.067 - 0.242% 0.069 -0.006 - 0.116

Ve AEEEECR) g 0. 01 I, AR SCTE & 5 3500, * 408 5 () N
Q05 I, AISGTE 2 1o
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T8 3 DA AR B KR (R BE P M BT A e
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TR A5 AR 54 P AR SR AN 5 AR K R 5
A 53 T RAH OGP 23 A7 45 TR — 3

AR KB Hurst F8E0 T R W, 4F 7 ¥R %
Z T AR R R S YR A B R AR KR R B
Z K BRI 0 T A BRI K B AR B, K R4 2%
KA B — E B HLPE

Zrd Lo mr A, AEABRASEARIE 1 5CR, 1T 52 4Rk
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I SO W o A ST ST 45 33 W, A0 RS R Hl X
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