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Variation characteristics of different-level precipitation in Ningxia of Southwest China in
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WANG Qiong ( College of Geography and Environmental Sciences, Northwest Normal University,
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Abstract; Based on the daily precipitation data from 9 meteorological stations in Ningxia in
1962-2011, and by using linear trend method, correlation analysis, Hurst trend analysis meth-
od, and IDW spatial interpolation method, this paper analyzed the variation characteristics of dif-
ferent levels precipitation, precipitation days, and precipitation intensity, aimed to understand
the structural characteristics of different levels precipitation in Ningxia. Overall, the annual pre-
cipitation and the precipitations days showed a decreasing trend, while the annual precipitation
intensity had a slight increase. In the future, the annual precipitation would be reversely persis-
tent, while the precipitation days and precipitation intensity would be persistent. Spatially, due
to the effects of different factors, the annual precipitation, precipitation days, and precipitation
intensity decreased from southeast to northwest, and the spatial pattern of the precipitation and
precipitation days was in consistency. Temporally, the precipitation in summer was abundant,
precipitation days were more, and precipitation intensity was large, with the largest precipitation
intensity of rainstorm. In winter, the precipitation was short, precipitation days were less, and
precipitation intensity was small. The climate change trend analysis of different levels precipitati-
on events on different time scales showed that the annual precipitation and precipitation days
presented a decreasing trend, while the annual precipitation intensity, as affected by the light

rain and storm rain in winter, summer and autumn, showed a slight increase.
Key words: precipitation; precipitation days; precipitation intensity; climate change; Ningxia.
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Fig.2 Spatial and temporal variations of annual average precipitation amount in Ningxia
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Fig.4 Spatial and temporal variations of annual average precipitation intensity in Ningxia
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Table 1 Seasonal average precipitation amount of different
categories in Ningxia
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Table 2  Seasonal average precipitation days of different
categories in Ningxia
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*3 TEONEAEEREFHMKEKEE (mm - -d")
Table 3 Seasonal average precipitation intensity of differ-
ent categories in Ningxia
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Table 4 Climatic change trend of seasonal average precipitation amount with different categories in Ningxia

BiH A7 w5

HZ &S 4

BAE Bk BE B

[FIPES

f2en WAE B BAE  BE

(mm - a!) By (mm -+ a') Y (mm -+ a') E3 (mm - a™!) EYi (mm - al) B
W 0.046 0.199 -0.236 -0.132 -0.255 -0.079 -0.376 -0.202 -0.818 -0.192
/NF 0.046 0.199 -0.204 -0.271 -0.038 —-0.049 -0.115 -0.132 -0.311 -0.211
R - 0.035 -0.066 -0.074 -0.05 -0.043 -0.209 -0.19 -0.324 -0.171
KHi - - 0.02 0.041 -0.024 -0.018 -0.029 -0.071 -0.033 -0.022
ZMW - - 0.013 0.114 -0.143 -0.156 -0.023 -0.256 -0.153 -0. 166
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Table 5 Climatic change trend of seasonal average precipitation days with different categories in Ningxia

EIgE| s BF K Fh 4F:

[LHES FER i [ 2% s (TR s i) % f=k] [(HES s

(d-a™") REL (d-a) E (d-a) R (d-al) REL (d-al) E33
WA 0.015 0.079 -0.078 -0.255 -0.126  -0.369** -0.153  —0.387** -0.228  —0.402* *
/INFR 0.015 0.079 -0.074 -0.280* -0.119  —0.425** -0.138  -0.384** Z0.393 0491 *
TR - 0.035 -0.005 -0.082 -0.004  —0.062 -0.014  -0.236 -0.023  -0.209
PN - - 0.001 0.055 -0.001  -0.032 -0.001  —0.096 -0.002  -0.035
TR - - - 0.114 -0.002  -0.146 - -0.255 —0.002  -0.154

* P<0.05, = = P<0.01,
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Table 6 Climatic change trend of seasonal average precipitation intensity with different categories in Ningxia

0 %5 %5 e wE 7
TIRES H [ERES B i) 2 F=E7] TRES H TRES k]

(mm-a'-d") B (mm-at-d') B (om-at-d') B (nm-at -d') B (mm-al -d') RBE
H 5 0. 006 0.304 " -0.001 -0.015 0.021 0.262 0.01 0.167 0. 005 0.100
NGl 0.006 0.310" -0.005 -0. 191 0.011 0.341" 0.009 0.363" " 0.006 0.451"*
W 0.004 0.035 -0.006 -0.028 0.004 0.076 -0.005 -0.016 0.005 0.05
KHi - - 0.072 0.069 0.036 0.21 0.038 0.037 0.023 0.137
B - - 0.059 0.114 -0.068 -0.032 -0.204 -0.256 -0.062 -0.029

#* P<0.05, * % P<0.01,
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Fig.5 Hurst analysis result of annual average precipitation in Ningxi
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Table 7 Hurst Index of seasonal average precipitation
amount with different categories in Ningxia

= N T S T
&7 0.610 0.598 0.547 - -
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Table 8 Hurst Index of seasonal average precipitation days
with different categories in Ningxia

HEC R AW P KW R

& 0.482 0.481 0.547 - -

HE 0.634 0.636 0.593 0.452 0.547
LE= 0.570 0.749 0.711 0.562 0.570
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®9 TEMRXRMEKEER Hurst J58{E
Table 9 Hurst Index of seasonal average precipitation in-
tensity with different categories in Ningxia
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ES 0.745 0.601 0.680 0.598 0.423
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Table 10 Correlation coefficients of precipitation indices in
study area in Ningxia from 1962 to 2011
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