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SPEI Based Drought Characters and Factors in Loess Hilly Regions of Northern Shaanxi
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Abstract:In order to explore the drought characteristics and influencing factors in loess hilly region of
Northern Shaanxi Province, three types of standardized precipitation evapotranspiration index (SPEI-HG,
SPEI-TW,SPEI-PM) in different time scales (month,half year and year) were calculated using precipitati-
on and three sets of potential evapotranspiration (ET) data based on daily climatic data collected from me-
teorological station of Suide in Shaanxi during 2000 to 2014. The ET was calculated by Hargreaves, Thorn-
thwaite and Penman-Monteith formulae, respectively. Differences between the three types of SPEI were
compared and an appropriate SPEI was selected. The drought characteristics were analyzed by the selected
SPEI, and the sensitivity of meteorological factors to the selected SPEI was analyzed by path analysis. The
results showed that 1) SPEI-PM could accurately describe drought events in loess hilly region of Northern
Shaanxi Province. Compared with SPEI-PM, the SPEI-HG and SPEI-TW underestimate drought and the
mean absolute errors were 0. 26~0. 38. 2) Drought change showed a decreasing trend, SPEI-PM fluctuation
was frequent in short time scale,and stable in long time scale. 3) Meteorological factors that mainly affect-
ed SPEI-PM on the scale of monthly,half-year and year were the temperature, temperature and relative hu-
midity,respectively.
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Fig. 3 Spatiotemporal evolution of drought at different time scales
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Table 4 Path analysis of drought index on monthly scale meteorological factors

) - - Vi) 22 4
KEHTF AR R
P T RH u SD [i] 422 1
P 0.43 —0. 30 0.33 —0.06 0.01 —0.02
T —0.52 0. 25 0.07 0.13 —0.01 0. 45
RH 0. 64 0.22 —0.06 —0.33 0.02 —0.15
u 0.48 —0.06 —0.02 —0.07 —0.15 —0. 30

SD —0.15 —0.02 —0.02 —0.07 —0.01 —0.12
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Table 5 Path analysis of drought index on half year scale meteorological factors

] I 22 1 F
KEHTF AR R

P T RH u SD Ji] 422 1

P 0.68 —0. 66 0.10 0.32 —0.05 —0.28

T —0.91 0.49 0.09 0. 36 —0.13 0. 82
RH 0.12 0.57 —0.71 0.37 —0.05 0.18

u —0.43 —0.52 0.77 —0.10 0.08 0.22
SD —0. 46 0.07 —0. 26 0.01 0.07 —0.10
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Table 6 Path analysis of drought index on year scale meteorological factors
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0.35 —0.07 —0.01 0.08 0.13 0.14

T, —0. 30 0.08 0.01 0. 05 —0.12 0.02
RH —0.02 0. 10 0.07 0.07 0.27 0.52

u —0.27 —0.11 0.06 0.01 —0.11 —0.15
SD —0.49 —0.10 —0.07 0.01 —0.06 —0.21
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Table 7 Results of path analysis by gradually excluding insensitive variable for SPEI in month scale

P Tw RH u SD
bR E
HiE [HE:A B IF] £ Hi% Ji £ B IF] £ Hi% k] £

5 0.43 —0.02  —0.52 0.45 0. 64 —0.15 0.48 —0.30  —0.15  —0.12 0.75
4P —0.31 0. 24 0. 87 —0.37 0.52 —0.67  —0.15  —0.12 0.42
4(Tw) 0.14 0.27 0.58 —0.08 0.26 —0.60  —0.20  —0.07 0. 36
4(RH) 0. 68 —0.26  —0.50 0. 37 0.09 —0.24  —0.21  —0.05 0. 39
4w 0.47 —0.06  —0.37 0.25 0.24 0.25 —0.21  —0.06 0.43
4(SD) 0.43 —0.02  —0.53 0.41 0. 64 —0.14 0.51 —0.66 0. 49
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Table 8 Results of path analysis by gradually excluding insensitive variable for SPEI in half year scale
P T RH u SD
RN E
HEE i) 2 HiE [ 4 HEE [i] 2 HiE [ 4 HEE [ 4
5 0. 68 —0.28 —0.91 0. 82 0.12 0.18 —0.43 0.22 —0.46 —0.10 0.85
4(P) —0.79 0.70 0.59 —0.29 —0.44 0.24 —0.47 —0.08 0. 60
4(Tyw) 0. 54 —0.14 0.01 0.29 0.11 —1.01 —0.59 0. 04 0.53
A(RH) 0.73 —0.33 —0.90 0. 81 —0.49 0. 28 —0.46 —0.10 0.73
4w 0.68 —0.28 —0.72 0.63 0. 34 —0. 04 —0. 46 —0.10 0. 70
4(SD) 0.72 —0.32 —1.16 1.07 0.21 0.09 —0.46 0.25 0.55
x99 ZEHHBRAFRSEAFHERETFEREUNBEESN
Table 9 Results of path analysis by gradually excluding insensitive variable for SPEI in year scale
P Tw RH u SD
BRI E
HE [i] #2 HEE i) 2 HEE i8] 2 HEE i) 2 HEE i) 2

5 0.35 0.14 —0. 30 0.02 —0.02 0.52 —0.27 —0.15 —0.49 —0.21 0.78
4(P) —0.20 —0.08 0. 04 0.45 —0.32 —0.10 —0.56 —0.14 0. 60
4(Tw) 0. 27 0.23 0.06 0. 44 —0.19 —0.65 —0.55 —0.15 0.63
4(RH) 0. 35 —0.06 —0.29 0. 34 —0.26 0.06 —0.48 0. 00 0.49
4Cuw) 0. 40 0. 10 —0.23 —0.04 0. 04 0. 46 —0.51 —0.18 0. 64
4(SD) 0.43 0.07 —0.38 0.11 0. 20 0. 30 —0. 30 —0.12 0.55

3 ZwEHiti
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