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Responses of fluctuations of annual meteorological harvest for summer
maize to atmospheric circulation in Henan province during recent 30 years
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Abstract: The climate—driven yield index ( CDYT) was used to evaluate the responses of annual meteorological harvest
of summer maize to atmospheric circulation anomalies in the study area, based on the yield data of summer maize from 1988 to
2017 in 17 prefecture=level cities of Henan province and the data of 15 large—scale atmospheric circulation indices (LACI).
The main results are as follows: firstly, HP filter method was more suitable for extracting the climate-driven yield of summer
maize in the study area compared with other fitting methods. Secondly, Henan province could be divided into four sub-regions
with different temporal variations of CDYI for summer maize such as southeast region, north region, central south region and
west region, based on the results of principal component analysis, and the CDYT fluctuations in each sub—regions tended to be

moderate after 2003. Thirdly, the linear relationship between CDYI and LACI in southeast region of Henan province was the

most significant compared with other sub — regions, the

oscillation index ( EP/NP) of East Pacific/North Pacific
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TEE RN 2 (1982-) , 5B WA, Wi+, S TAR M, R 5 in January. Fourthly, there were instabilities and stage fea-
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Table 1 Analysis on correlation between regional average climate-driven yield index ( CDYI) generated by different fitting models and disaster

indicators
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Fig.1 Principal component analysis on climate-driven yield in-
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Fig.2 Spatial distribution of climatic zones based on climate-driven yield index( CDYI) of summar maize in prefecture-level cities

07 [ CDYI, —e— PCSI 14
PCS1=0.08xCDYI+0.01(R>=0.82)
20 12
: 2O o g -
S or w1 0
= ® g
Q 0r 12 &
8 -
40T H 1-4
60— -6
401 e : 14
X35k 111 ] CDYI, —»— PCS3
PCS3=0.11xCDY+0.01(R=0.90)
20 ° 12
X [3a)
= 3
E <
S

-40 abcdefghijklmnopqrstuvwxyzabced i

=1

g

(=]

40 gt 1 (] CDYI;, —s— PCS2 14
PCS2=0.17xCDYI+0.01(R>=0.90)
201 [ ] ] ] 12
S Y 5 A sl o a
= oF 10 9
= <
@
20+ -2
-40 AENEEE 4
40T o ] CDYI, —e— PCS4 14
X v CS4=0.06xCDYI+0.01(R>=0.93)
201 12
S o
E or ®e 10 8
Q p o =
O L A
200 || [ |e . °H 12
i Hil AL,
bed

abcdefghijklmnopqrstuvwxyzabcd,
Ef

a:1988 4F ;b ;1989 4F ;¢ 1990 4F ;d: 1991 4F ;e 1992 4F ;£:1993 4F ; ¢: 1994 4F ;h; 1995 4F;i; 1996 4F ;. 1997 4F k. 1998 4F ;1. 1999 4F ;m:2000
4F 502001 4F 50:2002 4F ;12003 4F- 5 q: 2004 4F ;12005 4F 55:2006 4F ;t: 2007 4F 5 u: 2008 4F ;v: 2009 4F ;w2010 4F;x:2011 4F;y.2012 4F ;2.

2013 4F ;a, 12014 4F;b, 12015 4F; ¢, :2016 4F;d, :2017 4,

B3 EFREBEMSES(PCS)FIRIMASE=ERE(CDYI) FHIR
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24 F{HRX CDYI X KRSINRIBE R E D7
YA EERNAEFTIRE e HE 9 H,
WAEA 43 X CDYI (ZAEIFH) 1 H 29 A (3194~
A)Wia4s A 4y LACT( 33t 15 #) i 4R 75, &
BET CDYI 5 E T ARG S A7 WIRIA R 4
LACI AR 280, th3 2 nT LR B, sk Ak & 1 40 1)
M55, 450 X AH 6 285010 4 X (B 7£0.243 & 0. 539 %
31,5 CDYI FH PR R 2 AR AR L 20 WP,
TSA 1 NINO, ; SEHEFIHIT T 7, 45 53 X AH JC R E0 44
XHEAETE0.222% 0. 600 V7 3)), 55 CDYI M4 1 2%
HIFR SR 54 EP/NP NINO, TSA 1 SOI, Ak
M5, Joie 2 E FORAE H B R R R T i Te
BOWE FRTGAER AT RTER ., 1Ak, i
%2 WA LR IRAFSEIX CDYI 5 LACI [8) i AH e AE
FEREI X I 22 5 4 Ao X, 2R e i b X
(X3 1) B CDYI P55t LACT (i i 58 R A5, 451
J& CDYT 5 1 A5y EP/NP 55U M % R EGL 3 T
-0.600, 53 1 AHEE, HRg 0 ( X3k T FTpE s (X

B IV) HUIX Y CDYT 5 LACT AR SCERS 55, HAH G &
B S E A RAE M 0. 539.0. 515, S RAGERHE
X(XI 1) ,CDYI 5 LACI (M i 55, M6 &
L HES AR LT 0. 450,

2R ZITE A BIEEf L CDYI 5 LACT
[ LRI FR AR B 443 X CDYT X 5 H 17 21
AR B BUR M, 1 A B Y EP/NP 8 2L (EP/
NP_1) .5 A%y 8y NINO, $8 %80 ( NINO,_5) .6 A Hy iy
TSA $88(TSA_6) \5 H A3 SOI 8% (SO1_5) 535K
ESCANEST R NS RIINESC A - E S # LS -{:0F ]
AR, Hb, KT 1 CDYT 5 EP/NP_146tk
TR R T 0.3, XUl TR E S
AR P TR K B e sl B AR R E .
%2 YRR EP/NP_1 B3N 1 AN hy 25
R M CDYI W 6.65%, i NINO,_5 . TSA _6.
SOI_SEEEIN 1 A5, 43 ) 25 B Es R e s
H#R CDYT ¥ 3. 68% .11. 30% .6. 61%

15 CDYI 5 G R AR AN 10 4FH SlAHOC



1442 AR NS A= o 14

2020 4E & 36 % e M

SYPTEE R H KRR R S s s 51
M) 17 A7 7 AR e R B gl 4R T s i IX (1% 35
D)5 ,CDYI 5 EP/NP_1 fHZ 53 Al e | 3
H12008-2017 4F- 6 AH & M 1) (2 35 PR R i, &84 1
ISR B 4 AT T 0.8, SARRMHIX HA

AN b DX (X3 TT) | AP s X (X8 1)
HRHBIX (X3 TV) CDYT 55 S5 P It 5 K ] A0 A+ G 14
S B PR a1 A R JE2013-2017 4F
WML R KR ZAE-0.4%F 0. 4 175,

x2 HAMEKRFETEHEB(CDYI) REEFEXHRKIRIEH (LACT) R

Table 2 Types of large-scale atmospheric circulation indices ( LACI) most significantly related to climate-driven yield index ( CDYI) in each

month
R A= H 1]
1A 2 J] 3H 4 J] 5H 6 H 7H 8 H 9IH
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Fig.5 Ten-year moving correlation analysis for climate-driven yield index( CDYI) and key large-scale atmospheric circulation indices( LA-

CI) in each sub-region
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