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Drought analysis during growth season of winter wheat

in piedmont region of Taihang Mountain
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Abstract: A precise analysis of drought in growth season of winter wheat can provide reference information for agri-
cultural production and management of water resources, and theoretical foundation for study the relationship between pre-
cipitation, groundwater dynamics and crop water consumption. In this paper, we analyzed average effective precipitation
and meteorological drought frequency during growth season of winter wheat and each growing stage (seedling, wintering
period, tecovery, elongating ~ mature), based on method of effective precipitation and metecrological drought compesite
index (CI). The results showed average effective precipitation during growth season was 55.43 mm. The percentage of
effective precipitation in annual effective precipitation and growth season precipitation was 13.6% and 52.5% , respec-
tively. October and May were main contribution of monthly total effective precipitation, and represented 35.7% and
27.1% of average effective precipitation in growth season, respectively. The average water shortage during growth season
was more than 350mm. Monthly and annual effective precipitations were significantly different. Based on grade and fre-
quency of monthly CI, average drought frequency of growth season was 58.5% and monthly frequency was more than
50% . December was susceptible to mild drought, February and March were susceptible to moderate drought, and severe
drought mostly was observed in April. Overall, average effective precipitations during growth season of winter wheat and
each growing siage were inconsisient. At different level, they could not meet water need in the piedmont region of Tai-

hang Mountain. Post-winter drought occurred more frequently than pre-winter drought .
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Table 1 Classification of the cemprehensive meteorclogical drought index( CI)

L4 Class CI 1§ CI Value FRHMBRE Drought extent
X R Drought-free -0.6<Cl BAEFREWFREL MEQH LER
5 Mild drought -1.2<Clg-0.6 [EKRL MRZSTHR IHBBKIBERRE

H1 8 Moderate drought

EF

Severe drought

»E

Extreme drought

~1.8<Cl<~1.2

-24<(Clg-1.8

Cl<-2.4

BAFEEHFRD, TRXE TR, LRHHRKSG TR BREAYH ARG ERAR

FTERABEALFETEAL LRERAEENT LR APER NS TH, REIRE X
REGMESHAERETEEW®, T A ABRKFE—EEWH

THARGKHETERR MY TR, S REDRESHAEER TR, Tt
P ABRK = E KR

2 BB
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NEEEFHFHERFEKS 55.43 mm, L& BEH
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BA R/MEEBEK, B/MEXH 0 mm, 5 FRE 2%
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Table 2 Statistical characteristics of effective precipitation in the growth season of winter wheat at Baoding station

£FH B B/ME/mm B A /mm 3418/ mm RHEE ERRE/ %
Growth season Sample Minimum Maximum Average Standard deviation cv.
1~12 B (%) 57 110.2 878.6 407.9 190.5 0.47
108 ~%&¥ES A 56 0 215.6 55.43 46.5 0.80
10~11 B 56 0 129 19.44 28.2 1.40
R2H-~-K¥2A 56 0 28 2.62 6.1 2.30
38 56 0 38.2 2.3 6.9 3.00
48 56 0 82.5 1.3 16.7 1.50
5A 56 0 155.5 19.76 29.3 1.50

TE: HFEK =10 mm 8 HHEK,

Note: The effective precipitation is defined as daily rainfall greater than or equal tolomm.

2.2 ZINEEFHAUEKSE BRH KR 215.6 mm, & /N K 0 mm, FBrE 2%
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Fig.3 CI curve of winter wheat through 56 growth seasons
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Table 3 Grade and frequency of monthly CL/ %
=143 E% . @@E} . B }&E?jn;aifl? EEH
Class Seedling Wintering period Recovery {0 mature Growth
season
10 A 11 8 128 1H 2R 38 44 SH
5 Mild drought 28.6 30.4 46.4 39.3 19.6 26.8 32.1 26.8 31.3
#15 Moderate drought 14.3 23.2 19.6 19.6 25.0 25.0 14.3 21.4 20.3
EF Severe drought 7.1 1.8 1.8 7.1 8.9 5.4 10.7 8.9 6.5
At Total 51.8 55.4 69.6 66.1 53.6 57.1 57.1 57.1 58.5
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