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Characteristics of meteorological drought and its impacts on crop
yield in the Dongzhi Loess Tableland

ZHOU Hai-xiang""*, HU Meng-jun®, LIU Wen-zhao'**, NING Ting-ting'**
(1. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateaw , Institute of
Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resource, Yangling, Shaanxi 712100, China;
2. Northwest Normal University , Lanzhou, Gansu 730070, China; 3. Northwest A&F University , Yangling, Shaanxi 712100, China;
4. University of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Based on the daily meteorological data of Xifeng weather station during the period of 1955—2013 and the
yield data of winter wheat, spring maize and potato from 1991 to 2013 in Dongzhi Loess Plateau, the characteristics of
meteorological drought and its impacts on crop yield in this area were analyzed. The results showed following: (1) The
inter-annual variations of precipitation and aridity index in the Dongzhi Loess Plateau fluctuated significantly in the last 60
years, and the fluctuations increased after 1985. Generally, the precipitation anomaly decreased slightly, but the aridity
index (Al) showed a slightly increasing trend. The mean value of precipitation and aridity index were 550.6 mm and
1.81, respectively. In 1995, both negative precipitation anomaly and aridity index had the maximum values, which were
—216.9 mm and 3.22 respectively. (2) The aridity index from August to September in the previous year had a signifi-
cant effect on winter wheat yield, which demonstrated that the soil water storage before sowing had great influence on win-
ter wheat yield. The yield of spring maize was affected remarkably ( P <0.05) by the Al and precipitation in June and
July, especially in July. Potato yield was significantly affected by the Al rather than precipitation in June. Furthermore,
the crop yield was influenced not only by meteorological conditions, but also by crop varieties and management measures.

Keywords: Dongzhi Loess Plateau; meteorological drought; aridity index; crop yield
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Fig.1 The varieties of aridity index and precipitation anomaly

in Dongzhi Loess Tableland from 1955 to 2013
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Fig.2  The yield of winter wheat, spring maize and potato from

1991 to 2013 in Dongzhi Loess Tableland
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Table 1  Influence of meteorological drought on winter wheat yield in different periods.

I FHERE Aridity index [ /K Precipitation

Period a b R? a b R?
7—9 H (§i—%F) Jul. - Sep. (last year) 4265.8 -1035.06 0.487" " 1238.5 5.80 0.387""
10(H—4F)—6 H Oct. (last year) — Jun. 3690.9 -233.97 0.090 2033.1 4.08 0.097
7(H—4F)—6 J Jul. (last year) — Jun. 5099.0 -1072.45 0.540" * 577.7 4.56 0.410"~
7 H (Hii—%) Jul. (last year) 3301.2 -227.73 0.056 2909. 1 0.37 0.010
8 H (Hi—4F) Aug. (last year) 3527.6 -325.69 0.360" * 2350.7 6.05 0.172*
9 J (Hi—4) Sep. (last year) 3315.9 -217.77 0.241" 2033.1 11.07 0.409" "
8—9 J1 (H—4F) Aug. - Sep. (last year) 3851.7 -635.63 0.591" * 1712.2 6.80 0.445" "
10—11 A (§—4E) Oct. — Nov. (last year) 3057.1 -43.38 0.008 2860. 1 2.12 0.004
12(RAT—4F)—3 A Dec. (last year) — Mar. 3358.4 -60.54 0.158 2066.2 26.05 0.151
4 H Apr. 2918.1 2.44 0.003 2758.8 6.65 0.038
5 H May. 3241.8 -50.70 0.143 2554.3 8.74 0.083
6 A Jun. 2983.0 -7.88 0.001 3097.81 -2.46 0.010

T a FORENE T RH B0, b R —WKITREL, R AVGEREL, » R BF (P <0.05), » » RWEBHE(P<0.01). .

Note: a, b and R? mean the constant, the slope and the determination coefficient in regression equations, respectively. * means P <0.05, * * means

P <0.01. The same below.
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Table 2 Influence of meteorological drought on spring maize yield in different periods.

i FHERE Aridity index [k & Precipitation

Period a b R a b R?
4—9 H Apr. - Sep. 811.8 -1174.39 0.343" " 4078.3 6.30 0.200"
4 H Apr. 6461.7 26.18 0.099 6823.7 -0.34 0.000
5 H May. 7263.5 —-78.35 0.112 6088.7 15.98 0.091
6 J1 Jun. 7445 .4 —-155.98 0.153 6530.0 4.75 0.013
7H Jul. 7981.4 -775.28 0.226" 5631.4 10.03 0.150
6—7 A Jun. - Jul. 8051.6 —659.60 0.256" 4982.5 10.31 0.180"
8 H Aug. 7073.40 -126.25 0.017 6633.6 1.83 0.005
9 H Sep. 7198.22 —-228.90 0.089 6348.1 5.54 0.035

6 J1 3 1) T B 0T B A% 7 R 1 52 3k ) S 2
KA, WA 3. TSR BT 0.1 N Fr, B ™
I 9.6 kg, MTE RN BE, FEK BT 0 4% 2™ B
AN PA K B K 7R 4—5 H.7—10 A,
TIRPERS Y RN i FERIT ST BEN
B A B WK R AR B4 B A R R A

B UHITE 6 H 0y, s B R B EH AR
PR AR R R, T2 52 0 T 1 25 B UG 1 110
Al K6 A H AR H feenii KU | H R
KAF 15 AL A E A B, SRR 6 A
7 RS RS0 22 T B A 8™ 8 R M K 39 A 25 /K-
(P<0.05),
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Table 3 Influence of meteorological drought on potato yield in different periods.

At TFHEEE Aridity index [# 7K £ Precipitation

Period a b R? a b R?
4—10 A Apr. - Oct. 4464.0 -546.36 0.143 3161.8 0.77 0.015
4 H Apr. 3433.2 7.06 0.033 3612.0 -2.91 0.011
5 H May. 3458.1 12.19 0.012 3706.8 -3.94 0.025
6 J1 Jun. 3917.8 -95.62 0.266" 3171.8 5.97 0.091
77 Jul. 3650.0 -80.93 0.011 3413.8 0.97 0.006
8 H Aug. 3633.2 -59.97 0.017 3675.6 -3.50 0.016
9 J1 Sep. 3728.4 -117.76 0.110 3299.4 2.72 0.039
10 A Oct. 3547.6 -7.19 0.001 3408.8 2.87 0.011
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