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Climatic characteristics and impact assessment of major meteorological
disasters during the spring sowing period in Qinghai province

JIN Xin">? | YAN Ge'**, LI Jungiao'*”, LIU Danyu'
(1. College of Ecological Environment and Resources, Qinghai Minzu University, Xining, Qinghai 810001, China;
2. Qinghai-Tibet Plateau Germplasm Resources Research and Utilization Laboratory, Xining, Qinghai 810001, China;
3. Key Laboratory of High Value Utilization of Characteristic Economic Plants in Qinghai Province, Xining, Qinghai 810001, China )

Abstract; Meteorological disasters significantly impact agricultural production during the spring sowing period ,
making the monitoring and prediction of such disasters for major crops in Qinghai crucial for crop growth. Based on
meteorological observations, this study comprehensively analyzes the climate characteristics, major meteorological
disaster-prone areas, and crop growth in Qinghai province during the spring sowing period using normalization
methods, a hierarchical analysis model, and kriging interpolation. The findings indicate that the spring sowing peri-
od in Qinghai province primarily occurs from mid-to-late March to early May. Barley sown in March is highly sus-
ceptible to frost damage, while spring wheat, oilseed rape, and beans planted in early to mid-April are also vulner-
able to frost. Additionally, maize, potatoes, and ferns sown in late April face a high risk of frost damage. The He-
huang and Qilianshan regions are prone to drought due to extreme weather events, while Xining, Guoluo, Haibei,
Hainan, and Huangnan are more susceptible to flooding. During the 2021 spring sowing period in QQinghai province,
overall temperatures were high, and precipitation followed a “less in the north and south” trend. The cultivation of
wheat, potatoes, oilseed rape, and ferns was primarily affected by drought and frost damage. These adverse condi-

tions, most likely to occur in April, necessitate delaying sowing and ensuring timely irrigation. Barley-growing are-
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as, on the other hand, were mainly impacted by freezing temperatures, torrential rainfall, and flooding. These e-

vents occurred in March and May, respectively, making it essential to monitor soil moisture and implement effective

farmland drainage measures. The meteorological disaster impact forecast for Qinghai province’ s spring sowing period

provides a crucial basis for early analysis, research, and planning. It supports key agricultural activities, ensuring

effective meteorological protection during sowing and seeding periods for the relevant departments.

Keywords: spring sowing; crop; meteorological hazard; risk estimation
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Table 1  Prediction model of meteorological disaster risk
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arget - - _
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Notes: A is drought disaster risk estimation, B is freezing disaster risk estimation, C is rainstorm flood disaster risk estimation; Al is drought hazard
factor risk, A2 is drought vulnerability, A3 is drought spring prediction, A4 is drought intensity, A5 is daily average precipitation, A6 is drought disaster
frequency, A7 is crop yield, A8 is population density, A9 is precipitation prediction, A10 is temperature prediction; Bl is drought hazard factor risk, B2
is freezing hazard vulnerability, B3 is freezing hazard spring prediction, B4 is minimum temperature, B5 is daily average temperature, B6 is freezing haz-
ard frequency, B7 is crop yield, B8 is population density, B9 is temperature prediction, B10 is precipitation prediction; C1 is freezing hazard factor risk,
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Table 2 Sowing date of main crops in Qinghai province

1EY) Crop JII 7K Hi[X. River water area

L [X Shallow mountain area MLl X Deep mountain area

2 AMa~3 Hag
Late February to mid March
3 H ) Mid March
4 A TA] Late April
3 ¥ T A Mid to late March
4 HFA) Late April
3 A L") Mid to early March

F:/N#Z Spring wheat

HHE Barley
LA Potato
H W ANMSE Brassica napus
H i@ i % Brassica campestris
7% 5. Broad bean

Bi 5. Pea 3 H ] Mid March
FEK Maize 4 v A] Mid April

BRFR Juema 4 A ] Mid April

3HTHaI~4 H EAY
Late March to early April
4 H IA] Early April
5 A L] Early May
4 A I-fi] Early April
5 H L] Early May
4 A I-fi] Early April
4 A -] Early April
5 H kA Early May
5 A ] Early May

3HPTRA
Mid to late March

3 J ] Late March
4 HFA) Late April
3 A ¥ F4] Mid to late March

4 HTA] Late April
3 A 4] Late March

3 HH 4] Mid to late March
5 H ] Early May
4 A Ha] Mid April
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Table 3  Characteristics of main meteorological disasters in spring sowing period

R SR L
KFFNA Proportion of total disasters

Disaster type during the spring sowing

KRB ()
Time period of
occurrence( m)

FEH X

Main region

period/ %
F ML EF Rainstorm and flood 29.6 3~5 W SRS EM Hainan, Guoluo, Yushu
B H Snow disaster 24.5 1~4 WERG MFZR VY Hainan, Haidong, Haixi
T+ 5 Drought 9.2 3~5 SR R R Guoluo, Haidong, Hainan
KA Gale disaster 9.2 2~5 % B AL Guoluo, Yushu, Haibei
7R3 Freeze injury 8.2 4~5 WA VS RS P8 T Haidong, Haixi, Hainan, Xining
T HL Lightning disaster 8.1 5~9 R M RS 9% Huangnan, Yushu, Hainan, Guoluo
VK%L Hail disaster 6.1 4~5 WAL RS ¥R Haidong, Hainan, Huangnan
fIGIEYS & Low temperature damage 5.1 2~5 W45 6T Haidong, Xining

F4 BHBERRERKESRKEMRX 5T

Table 4  Statistics of high-risk areas of disaster risk in spring sowing period

KEFZ Disaster type

JAUBS: X Risk zone

PO RAE R R RR SRES P E B IR TR RAL  BHE TR ARE NS AR RR B 52
Xining, Datong, Huangzhong, Huangyuan, Minhe, Ledu, Ping’ an, Huzhu, Xunhua, Hualong, Jianzha, Guide, Me-

Fr
Drought e ) -
nyuan, Qilian, Gangcha, Ge’ ermu, Delingha, Wulan
S TR UL B [ SLFN SERg IRl DG R B ERID R R FRZ R

Rainstorm and flood

HE

Freeze injury

Gangcha, Dulan, Maqin, Chengduo

Tongren, Gonghe, Guinan, Tongde, Xinghai, Haiyan, Dulan, Maqin, Banma, Yushu, Chengduo, Nangqian
VIT I R R BB QLR SRR DG TR AR TS AR NI AR L R

Xining, Datong, Huangzhong, Huangyuan, Huzhu, Gonghe, Guinan, Xinghai, Menyuan, Qilian, Haiyan, Delingha,
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Fig.4 Agricultural division and main meteorological disasters in Qinghai province
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Fig.5 Disaster risk prediction of main crop

planting areas in spring sowing period
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