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Abstract: The ecological environment is fragile in the Loess Plateau, and the occurrence of the drought can serious-
ly affect the agricultural production and economic development in the region. The rainfall data of 1970—2012 years in the
Nanxiaohegou basin were selected, and the drought level was described by the standardized precipitation index ( SPI) .
Mann — Kendall test was performed on the annual and seasonal scale SPI sequence and the seasonal cross multiply trend
model was used to verify the drought on annual and seasonal scale. The results are as follows: the frequency of drought in
the basin was 48.84% , the annual variation of SPI was severe, and in a direction towards the development of drought.
Spring drought had obvious stage characteristics, the degree of summer drought was not significant, the trend of drought
in autumn was not significant except for the year of 1975 and the degree of drought in winter was relatively stable, mainly
concentrated in the non-drought and light-drought levels. The seasonal cross multiply trend model had good effect in an-
nual, autumn and winter drought assessment, the pass rate all reached 71.43% and it also had a strong tendency to esti-
mate the other drought level to the moderate level when a prediction error occured.

Keywords: drought; standardized precipitation index (SPI); change characteristics; model validation; Mann —
Kendall test
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Table 1

SPI = S

Distribution of different drought levels

and rainfall range in year scale

e SPI {H e
hon TR S RN
Classificati Drought level The value Annual rainfall
assiication 'ou,; eve. Uf SP[ /n’]n’l
| B -1.0< SPI 515.1< P
Light drought <-0.5 <546.8
» 5 -1.5<SPI 451.5< P
Moderate drought <-1.0 <515.1
3 HE -2.0< SPI 387.8< P
Severe drought <-1.5 <451.5
H
4 -SPI<-2.0 P<387.8

Special drought
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Table.2  Distribution of different levels of drought and rainfall in the four seasons
I3 TR SPIE B2 KRR TR Tl 2R
Classification Drought level The value of SPI Spring rainfall Summer rainfall Autumn rainfall Winter rainfall

BE Light drought
5 Moderate drought - 1.5< SPI< -1.0

2 Severe drought -2.0<SPI<-1.5

B S

F¥5 Special drought -SPI<-2.0

-1.0<SPI<-0.5 90.2< P<101.5

67.6< P<90.2

45.1< P<67.6
P<45.1

267.1< P<287.3 123.0< P<137.2 19.5< P<22.8

227.0< P<267.1 94.6< P<123.0 12.9< P<19.5

186.8 < P<227.0 66.2< P<9%4.6 6.4< P<12.9

P<186.8 P<66.2 P<6.4
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Fig.2  Annual variation of SPI in Nanxiaohegou basin
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Fig.4 Trend analysis of SPI in different seasons in Nanxiaohegou basin
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Table 3 Verification of seasonal cross multiply trend model in annual drought assessment

T H Item 2006 2007 2008 2009 2010 2011 2012
i fH Output value/mm 529.70" 556.60 420.00 469.10 578.80" " 596.60 459.30
S Measured value/mm 577.10 586.30 391.30 459.60 541.70 595.50 481.40
FHXF R 2E Relative error/ % -8.21 -5.07 7.33 2.07 6.85 0.19 -4.59

T« BERLEAG T T RAFG » « BOBURAG T T 9559 . T,

Note: * The model overestimated the drought level; * % The model underestimated the drought level. The same below.

H 2 3 FTLAE Y, ZEXTAR B RN 2R A T PPAk B, A8
R A SR B X IRZE P ATTE - 47.4~37.1 mm Z
6], FXF IR 22 A TE — 8.21% ~ 7.34% 2 [] , A6 1 iy
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Table 4  Verification of seasonal cross multiply trend model in seasonal drought assessment

Z=4Y Season i H Ttem 2006 2007 2008 2009 2010 2011 2012
iy HH Output value/mm 75.90 72.40" " 58.20" * 73.60 103.20 66.20 89.80"
f;)r i SENAE Measured value/mm 69.70 59.70 42.30 76.30 124.90 47.90 108.20
FAX} 1R 22 Relative error/ % 8.90 21.27 37.59 -3.54 -17.37 38.20 -17.01
A iy A Output value/mm 334.90 267.40 235.30" 249.30 245.40" 239.70" * 263.50
fﬁ o SZi{E Measured value/mm 377.60 286.40 214.30 264.20 287.40 201.30 248.40
ul
FXHiRZ: Relative error/ % -11.31 -6.63 9.80 -5.64 - 14.61 19.08 6.08
HiHE Output value/mm 80.50 179.50 112.00 121.90" * 116.20 248.50 139.90" *
k 7
Aﬁ;;n S {E Measured value/mm 93.00 214.60 108.30 92.80 110.10 320.00 116.40
FIXFRZ2E Relative error/ % -13.44  -16.36 3.42 31.36 5.54 -22.34 20.19
it {E Output value/mm 23.40 23.00 17.60" 23.10 24.40" " 36.90 19.80
p & R,
\X;intir SEM{E Measured value/mm 25.50 24.60 24.40 34.30 16.50 76.50 22.30
IR Relative error/ % -8.24 -6.50 -27.87 -32.65 47.88 -51.76 -11.21
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