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Analysis on change tendency of relative moisture index in northern piedmont
of middle Tianshan mountain over recent 30 years

CAO Xing, WAN Yu, CUI Yu-ling, CAI Xin-ting, GONG Heng-rui, PU Zong-chao
( Urumgi Meteorological Administration, Urumgi, Xinjiang 830002, China)

Abstract: Based on monthly temperature and precipitation data at northern piedmeont of middle Tianshan mountain
from 1981—2010, relative moisture index was determined through calculating potential evaporation by using Thornthwaite
method . Abrupt change pattern and cycle of relative moisture index was analyzed using Mann-Kendall and Morlet wavelet
method. The results showed the precipitation was increased spirally, its spatial distribution is uneven, and temperature
showed significant increasing tendency. Under context of global warming, potential evapotranspiration showed spiral as-
cending trend with significant different spatial distribution ( P <0.01) . The potential evapotranspiration change pattemn is
same in different areas, basically they alternated in same onentation, increasing or decreasing in parallel. Relative mois-
ture index decreased with negative trend from south to north, in range of - 0.88 ~1.10. After entering 21st century, it
showed an obvious climatic aridification tendency and autumn has fastest aridification rate. However it did not show sig-
nificant abrupt change time zone. Different areas showed discrepancy in oscillatory cycle. 3 ~ 6 years had better consis-
tency in oscillatory cycle. At same time, 7 ~ 8 years showed obvious low — frequency oscillatory cycle .
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Fig.3 The inter-annual variation of temperature anomaly

percentage in study area
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Fig.4 The inter-annual varation of potential evapotranspiration in study area
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Fig.5 The spatial distribution of relative moisture index in study area
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Table I The seasonal variation of relative moisture index in study area

$8 X Urban district

X Pasture region

R X Agricultural area

8 - 3 5 LS =
Swen B W wz OEFE oy g gy BEER oy g g BEER
Average Amplitude Variance coefficient Average Amplitude Variance coefficient Average Amplitude Variance coefficient
Sii -0.47  1.19 0.07  ©0.03-10a7" 1.24 3.2 0.74  0.09'10a"' -0.57 0.34 0.84  0.02-10a7'
2% S -1 -1
-0.76 0.41 0.01 -0.01-10a 0.20 0.38 0.07 -0.06-10a -0.77 0.27 0.01  0.01-10a
Summer
®E -1 -1 -1
-0.46 1.97 0.19 -0.17-10a 0.17 2.46 0.31 -0.25:10a ~-0.52 1.88 0.15 -0.09'10a
Autumn
%ﬁ': -1 -1 -1
Year -0.59 0.71 0.03 -0.04-10a 0.63 3.01 0.3  -0.13-10a ~0.64 0.66 0.02 -0.02:10a

XA EE RS SR KRR £
Raf(E2)TH, FRAMEREERSSKEER
MENE MERAXEEENERXEAR, ARKBA
FZENHHABREFELR. FREERESHRKE
WEPIRBENEMX, HXERFIHL0.9(P <
0.0, XEERATRKIBEEPTERS, 524
FEKEBH32.4% ~ 52.0% ; X 2 F S ERIERA

SHKETRR HRXRER 0.70, HRAREK , K
KH0.S3,BEPTHREEMAXKE:EXRES[R
MEXEEFBR KPREMEKFELEEK
F EZFERREXKERMNEFRE,HKS
SBEHHERERTHERE, SRR EENRMHEX,
AILVANERSERKBEHT , REBEA R, ZBER
WE  MXRTRUAERETHEXE.
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Table 2 The correlation analysis between air temperature-precipitation and relative moisture index

WK Urban district

B X Pasture region KX Agricultural area

si::n S| 52/ §: 4 S K& ! Pk &
Air temperature Precipitation Air temperature Precipitation Air temperature Precipitation

%% Spring -0.41° 0.89" " -6.51"" 0.40" -0.06 0.86 "

H % Summer -0.37" 0.99°" -0.53"" 0.99"" -0.27 0.99""

KZE Autumn -0.58"" 0.727" -0.46" 0.73" " ~0.49"" 0.64°"

24 Year -0.37° 0.70" -0.50"" 0.53" " -0.29 0.68" "

Wer «ET 001 KEESEHRE, » #5d0.05 BEHAF,

Note: * * through the 0.01 level significant test; * throught 0.05 level significant test.
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