9540 55 4 ) K AR E R Vol. 40, No. 4
2020 4F 8 H Bulletin of Soil and Water Conservation Aug. . 2020

ET&EAZRESIBHNTEEEERT=E
B B X K S ER T RY M R

HEMF, WRA, & #", Kre!

. MEAL R/ AL R AR SRR S I %, R KM 4500035 2. g E LR B =T,
TR FBIN 4500035 3. [ LI EL AR BT B A BRA R, 1175 M At 2100315 4. fgat 5 B LRERE RAARG R, L5 M 210044)
M OE: [HM] RO g A 5 K™ B 8 X R AER i ma RE, Sy DXOBORE £ A IR R IL e S
(7 8k ] AT R 48 17 A1l 19882017 4F K K 77 f Hdls K 15 F IR R SUER L 48 B0 Rk, Il IF 52 IX
HEK PRI 2 AR R . (4R ] OF T T4 0 I 5 88 Il g 44 v] LRI 43 4 A4S 52 IR [ 77 4 il A2
FEAE 087 DX, 20 0 S AL R R R AR LT AR L s @2 TR G SIS S Y X i)Y S AR TE G UE 2.5
~3.3.5~6.7.5~10 a B AMITEIR Y - B4 4F X 2004 4F 5 7 55 B9 S0 91 B 3h e T2 Al Q& 4y X 77 & i A
HAPENR 5 19 15 PR 48 BORF 70 35 B0 R DG 1k 5 @ 5L T 1015 400 2R U 98 B9 45 50 2 P A5 B 0 )™ o T4 190 - 19
FHXTIR 20 4. 620~9. 3005 @RI g 44 7 g 18 1 v 78 1) 7™ 12 D 3 X 4 3 46 500 S Uk b 10,11 A 8
1o 1 KT AR AR PR AR 5 (PDO) J& Sk AF 7 d 3/ 1 SCHERT IR MRS 5 (4598 ] B0 0 R0 55 6 0 I 90 X B £ K

PRI A IR AR BT LU SO T R

K. UEWE; FELERBESM; R

M EKARIRAG: B XEHS: 1000-288X(2020)04-0176-07 HEHES.: S162.5, P426
XEBSE . HEMH, REA, Wi, 5 ETESERB I 0 pg A 2 E K 7 i 3 8 0 R AFR ) i
i), 7K 4 5 558 4. 2020, 40 (4) : 176-182. DOI; 10. 13961/j. cnki. stbetb, 2020. 04, 024; Tian Hongwei,
Min Junjie, Huang Jin, et al. Responses of summer maize yield to atmospheric circulation in He” nan

Province based on ensemble empirical mode decomposition [ J]. Bulletin of Soil and Water Conservation,

2020,40(4) :176-182.

Responses of Summer Maize Yield to Atmospheric Circulation in He’nan
Province Based on Ensemble Empirical Mode Decomposition

Tian Hongwei'*, Min Junjie’, Huang Jin"', Zhang Fangmin"'

(1. China Meteorological Administrator/He’ nan Provincial Key Laboratory of
Agrometeorological Safeguard and Applied Technique, Zhengzhou, He’nan 450003, China;
2. Henan Institute of Meteorological Sciences, Zhengzhou, He’nan 450003, China; 3. Limited

Company of State Power Environmental Protection Research Institute, Nanjing, Jiangsu 210031;

4. School of Applied Meteorology . Nanjing University of Information Science and Technology » Nanjing, Jiangsu 210044, China)

Abstract: [ Objective | The responses of summer maize yield to atmospheric circulation in He’ nan Province
was studied in order to provide the theoretical support for regional food security. [ Methods | Based on the
summer maize yield data in 17 cites of He’ nan Province during 1988—2017 and 15 kinds of large-scale
atmospheric circulation indices (LACI) data, the spatio-temporal variability of summer maize yield were
evaluated. [Results] @ By using principal component analysis, He’nan Province could be divided into four
sub-regions with different evolution characteristics of unit yield, such as north, southeast, west, and central
regions. @ Based on ensemble empirical mode decomposition (EEMD), there were periodic oscillations of
2.5—3.3, 5—6, 7. 5—10 years for yield series in the study area, and the short-term fluctuation in each

sub-regions tended to moderate after 2004. @ There were significant correlations between the periodic
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oscillation of yield and LACI in each sub-region. @ The average relative error of the linear model based on

previous LACI and year was ranged from 4. 6% ~9. 3%. @ The yield fluctuations in southeast and central

areas were more sensitive to LACI, and the higher Pacific interdecadal oscillation (PDO) in October and

November was the key precursor signal for yield reduction in the coming years. [ Conclusion] The early

atmospheric circulation anomalies has an important indicative effect on the fluctuation of summer maize yield

in the study area, which can be effectively used for yield forecasting.

Keywords: yield fluctuations; ensemble empirical mode decomposition; atmospheric circulation
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