6 1 K R 8 AR Vol.44, No.6
24 4F 12 H Bulletin of Soil and Water Conservation Dec., 2024

A ELZTEEEMEFTH
EKEMEKXKENEXEZR

RZHFE, XX, £ K
LG AP H K% K ERFFRIGERT . BEVE #92 7121005 2. P RFBE /K FIFE K B ARFEBESER . BEVY % 712100)

#OE: [HMN] UFoeBevE A 4 T = B AWK S BE TR RRAE , D i Hh DX AR 4 75 2K B 5 AR 4 oA 25 A R 4
B S%, (k] ETRZH XA H R Z BN %E R (20002020 48) , 5kl FAO-56 2 X FIEY
REPP T Z X FEAEY) G5 Bk ERT DR ML /N A H W K AT 85 K R T K
A5 AL RRAE Ko VE WK A3 L35 HEAT T Y . (451 ] 2000—2020 4 5 %7 b X 45 K 4= B o 4055 K o FA ek
B4R 247.85 mm A1 68.34 mm; EK LA 6.61 mm/10 a BRI AN, DS AT hIH KR M
A R K B IR R 439 g 288.83 mm Al 89.53 mm; B K B L 5.75 mm/10 a By FE I, ﬁ@%fi &
o 3 KR AT R R K R B L 43 B 248.29 mm A 71,68 mm; SR K L —7.0 mm/10 a A K >,
INETEWHE R BT KSR, R 192,98 mm, A ALK EAEA F R B BIEE, Jy 31.14 mm; oK &L
9.94 mm/10 a Ay I N, 3= ZLVE Y R 7RG 80 K I8 BIWEAE 1915 B0 T VB A2 K X K 4 1 75 SR 38k 5
B, [E598 ] RER B A 75 T oK PR B o 1 000 A A48 - R T 4% S e A v B S5t A A A R R 2 ) o R
T [F1) 2 7K 18 it LA 412 v T 7K 9 050 R L 2083 o DACTRT 8 ot 8 <22l XM £ 26 7 I T R R TS

KBE: EYWFTKE; ARFEKE; TR KE; BV LT

Xk FRIRAD: A XEHS: 1000-288X(2024)06-0399-10 FESZES: S274, S164

XHEKBH . R, XOCHL, £ RPEA RN FEEY AT WK EMEKEN LRI K LR
R 2024, 44 (6):399-408.DOT: 10.13961/j. cnki. sthetb. 2024, 06,0405 Yan Yilin, Ge Wenyan, Wang Fei.
Relationship between precipitation and water requirement during growth period of major crops in Yan’an

City, Shaanxi Province [ J]. Bulletin of Soil and Water Conservation, 2024,44(6) :399-408.

Relationship between Precipitation and Water Requirement During

Growth Period of Major Crops in Yan’an City, Shaanxi Province

Yan Yilin', Ge Wenyan'?, Wang Fei'*
(1.Institute of Soil and Water Conservation s Northwest A&F University »
Yangling s Shaanzi 712100, China ; 2.Institute of Soil and Water Conservation ,
Chinese Academy and Sciences and Ministry of Water Resources, Yangling s Shaanxi 712100, China)

Abstract: [ Objective] The characteristics of water supply and demand for major crops in Yan’an City were
investigated to provide references for the water requirements of crops and the structure of crop planting in the
region. [ Methods] Based on daily meteorological observation data from meteorological stations in the Yan’an
City (from 2000 to 2020), the FAO-56 formula and crop coefficient method were used to study the
characteristics of water requirements, effective precipitation, and irrigation water demand during the growth
period of major crops (spring maize, spring millet, potatoes, and winter wheat) in the region. [ Results ]
From 2000 to 2020, spring maize in the Yan’an City had the highest water requirement and effective

precipitation during the mid-growing stage, which were 247.85 mm and 68.34 mm, respectively, with a
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water deficit increasing at a rate of 6.61 mm per decade. Potatoes also had the highest water requirement and
effective precipitation during the mid-growing stage, which were 288.83 mm and 89.53 mm, respectively,
with a water deficit increasing at a rate of 5.75 mm per decade. Meanwhile, spring millet had the highest
water requirement and effective precipitation during the mid-growing stage, which were 248.29 mm and
71.68 mm, respectively, with a water deficit decreasing at a rate of —7.0 mm per decade. Winter wheat had
the highest water requirement during the rapid development stage, at 192.98 mm, with effective precipitation
peaking in the early growth stage at 31.14 mm; the water deficit increased at a rate of 9.94 mm per decade.
This indicates that even when effective precipitation reaches its peak, water demand for crop growth remains
deficient. [ Conclusion] The planting area of spring maize should be reduced, and that of spring millet and
potatoes should be expanded, to improve the structure of crop planting. Additionally, increasing on-farm
water collection measures can enhance the efficiency of rainwater resource utilization, ensuring sustainable
development of food production in the Yan’an City.

Keywords: ccrop water requirement; effective precipitation; irrigation water requirement; Yan’ an City of

Shaanxi Province
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Fig.1 Topographic map and land use type distribution of Yan’an City in 2020
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Table 1 Crop coefficient, growth period and length of growing season for four types of crops in Yan’an City
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Fig.4 Interannual trend of effective precipitation for major crops in Yan’an City (2000—2020)
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Fig.5 Average water requirement and its change rate of during growth period of crops in Yan’an City (2000—2020)
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Fig.7 Average irrigation water volume and its change rate during crop growth stages in Yan’an City (2000—2020)
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R3 20002020 FHEELTEEENEBTHPABEE
Table 3 Coupling degree of major crops’ growth stages in Yan’an City from 2000 to 2020
ey A A
A EH R il 2 451 P & & B A E A 2 EH
HEK 0.55 — 0.31 0.28 0.28 0.30
B 0.77 — 0.42 0.31 0.52 0.40
HT 0.59 — 0.27 0.29 0.64 0.36

KN 0.46 0.39 0.12 0.12 0.13 0.18
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R4 20002020 FELZTEEMEYEFTHN KRS BSIEY
Table 4 Crop water deficit index during growth stages of major crops in Yan’an City from 2000 to 2020
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HE K —0.45/MID — —0.69/MD —0.60/MID —0.57/MID —0.70/MD
o8 —0.18/N — —0.58/MID —0.53/MID —0.69/MD —0.60/MID
BET —0.38/N — —0.73/MD —0.58/MID —0.73/MD —0.64/MID
LN —0.54/MID —0.61/MD —0.88/HD —0.86/HD —0.84/MD —0.81/HD
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