FH33EE 103
2013410 H

LR S

SCIENTIA GEOGRAPHICA SINICA

B EARSRIEEE EX £ IR SR IS 80 K
— B EHX

FAAM, KB E AT, X B

(i FEImyu24Re, R i E 4760000

IHE A5 T MK 8 AN AV G I 3 % S S e 3l 197 1~2010 4134 [ 11 eI e 3 P55 7 e 7K 2 W1, g 2t
T R UL B R 25 M B P T SR, 6 1971~2010 4F T K A28 7 00 b 4% 32 AR B I BU 5
B S A ARG BB AT M . 45 SRR TR A A B IR FE 6 IR B AK B S B S M8 L B P38 A
55314 0.507.0.587.0.545 % 0.541; K2R G A 6 OGS B SR UT, BE/KIE B8 R, 508 1 14 e 72, Tl 5 2 PR
KA R T BSR40 a LUK, 3EEE DL 0.003/10a 28 V34 R %, SIS B B BL0.049/10a
LRPEFATAR 4, BRKGE B LL 0.006/10a e PR FA T B o /AR IR T VEFE RO 22, 5 B K (AR KA FI . FRAK AT,
JEE o 5 W) T KA Al B 1 10 2 A DR, SR — R A DR R A DU RO A 22 o ¥ P 1 O S T v B K
P92 T RN 5 BT 25K, 3 SR K W — T BT 88 A IR 7 IR MR 2 o R KT — AU B /K R %
V10 335 "L 2 B AR P VAT 5 DE T AT R TR K 1Y b Ao il A — L 3R B O ORD B K A 5 3 R

Vol.33 No.l0
Oct., 2013

U AR TR TP TR R R 5 FL A YD S M, i B A B FL R %, SR U E VAR 22

X8RI Bk SRS B X
TR SH5:S162.5 SCERER RS : A

AURAAC AT 1A R S 3 I ERIA S AR AL
A Az 7 52 g AR AR RS Wi O S HL Tz
I TR B AR A 7 1) A0S i A 1 AN B 2461 A
FOR AU AR A AU E R G 59 MO SR . A A
IPCC IR VPAL AR 75 5 FE AR RE B A R 454
7 G B T2 L R R PR B ) Rl
PR o P L PRAG T 25 32 U A AR (1 R i i T Ak
GO R G E e HAT, SRR TR
(Y i BB 5 R A G N SR AR R IR A
PR e I BT B e AR B AR R U

bR E A4 &5 Nature 2012 452 H [FI P& T 2 5
SCEE R R T AR AR AR S ARV s R
T ARAR R 2 B EY) B2, T iR R
SRS, FHEECR ORI, 7R K o B AR H
ISR T, A5 AR I T BUR bt X R OK AR ) 51

WeRE B #: 2012-10-17; 44T B #: 2013-03-06

SCEGE : 1000-0690(2013)10-1277-08

s e . AHIK T RESE AN, AR T X
1) 5 K Bt 5 A5 AR B AT B W S 9 i ) o AT
KANFAR W 2 M T R X S EY R 52
M, TR S VEY) A K g i R 22 v LA
LN - i R R i S = R (A N TS UNE L i
B, £ PR 7 3 B L OC BR I R T8 ok A 5 LA A
T, T 5 s RN [ 7K B DR 1S A 0 M VP 4
WAL, i/ 8 IRBE R I 0 [ T, AN e W I
WA BRI B VE Y A K PR IE . 25 6S
6% 85 PR35 K AR K IR 5% ) O MR, R
MY SE R A = R 2

T b X R IR AR b, 2011 4 LAY g
Shy AR TR R 20 G DX L 45 B Attt , G ik e b 7
FETH A [ 5% B B R A 2R AR AL SE . 3
40 a >k, HOEHL X 2 SR AR BE (152 M, FOK A KK
BRAE R A TR . A SCHRPE 1971~2010 4F

BEEWH: HEK BRFPERLSTH (41140019 #H A AL SR EITE 00 H (13YICZH283) VT 7 4 20 H 1R # R AR

i H (12A170005) % 1«

YRR LAARC1967-), T, T F I, #cf? . T8 NF XA ETA L HI5T . E-mail: shibenlin@163.com

WM B R, Bl %% . E-mail: t220021201@163.com



1278 Hh Bl

B 2 33%

Tl Fe b DX KPR X 2R KR B TR % A A 4 8t
BE 2B TR SIS BRI AR AE, TR ILAEF I
BHRAE B, P RE T X S5 S 48T e
RAED P e AR SRR E ok
1 RS TE
1.1 BFFEX RS & BB R YR
T AV, 90T T 45, S A S R I, AT
114°49' E~116°39' E. 33°43' N~34°52' N, Ji [fii f
10 704 km’s 58.2% (1) 13 4 W A& L FIyb 3+,
27.9% A L FIRD 3 A, 5 A 13.9% (1) ) 1 R
oo T P e R AT v K i A 2 R
WK Z, AR A ED, TR K,
K BIES /DWW, PRI 13.9 ~14.3°C, %
/K 623 mm, FF-35) H N ZCh 2 204.4 ~2 427.6
h, JoHE I3 0 207~214 7
AF 57 DX 3R B T X RO B B 55 8 AN Al
G 1971~2010 4 1 TR A R e
K B8R R H B A R AE B SARE
ST R R o 8 AL I3 P 3 A
ESSAE, AE R BT30S O L BE I TR P A1 .
JIT A DR} 2 M I [ RO R AR S5 R R
90 YUY SRORIAR S IR A T U T 15 B ), R
TR TR — 8k . BL R R ) i R TR
Z R A e Ak Ride it
1.2 SEEEEITERE
GRS AE A A A 1 5 ) N 3 L A
CANIE L R] S PR SO FE R PUBOR s 2545 A
AT, K A5 DR 38 B BV AR ARy
DR STNER -
_[T-Ty(T,-T)"1 |, T,-T,
O -T)T-To)" )  To=Th
SCTO LG B T o R & W BOZ H V3
FECC), ToARE— K E M REEZCC), Ty ERR
WEECC), B ST = I 5T TS 5 T R e
TR ERFIECC) . M T= T, S(TH=1; 4 T=
T8¢ T= T- 1, S(TD=0; 4 T< T8, T> T> 1, S(TD=
0o i B0 B S it A il B T s K, BIA R —
T BB, 38 R U 1 T v s RN (O
1.
2) UG B SR
—(S-Sy)/bT

S(Si): le (2)

(D

S(S) A G RGE B RE, DA H JEE 20 238 3] 70% 4
IG5t . HERT 2R KT 70%MHE BN 1, /N
T0%I X FOK BIE BN/ T 1. So o HIR
I3 T0% I £ (h) , S A St H B2 (h), b oA 3
, 22 RUEFEIFR 1.

3) PEKIE B

1 R, =R,
&@%&m0&<&

Suy K K B AGE B OK AP IE B, % T 1%
IR F B TA) 90 A AN 38 50 1 B ARVE ) A KR 1k, B
KT B AR A SR, RO A) B 7K B (mm)) , Ry A )
A B K HE (mm) , R 5 FAO 45 H IAE M R %L, 12
FH SIS % %8 B 4 Penman (98 i) 23 28 3 55110
30021, Ri= R, 584 v IR A7
A FORBEA AT A SO, JE B JE R 15 M R<
Rl G BN T 10

4) FARIE—AEFIBEAAF IR

B RSB FLE AT F AR5 50 =130,
i=1

A m 4 R H B BOE R B IR R H S0 ot
(S~ JEE (S B K (S TG B FE o« FOKAEK KR
TRl K GRS TR TR, 2% L
AERFFE, HR SRR Gl KR K I ZR A1

It €= >0(0.208, +0.328, +0.488,) » L €,

=1
HERE S B A E M, n TR A F BB
P FEAE W

(3

®1 EEARARAEFTHERERME

Table 1  Variables value of maize in different growth periods
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Fig. 5 Interannual variations of climate suitability of maize in jointing to tasseling period from 1971 to 2010
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Influence of Climate Change on Climate Suitability of Summer Maize
in Central Plain of China: A Case Study of Shangqgiu

SHI Ben-lin, ZHU Xin-yu, HU Yun-chuan, LIU Xiao-man

(Shangqiu Normal University, Shangqiu, Henan 476000, China)

Abstract: Global climate change has significant impacts on agricultural production. Climate variability adverse-
ly impacts crop production and imposes a major constraint on farming panning, mostly on how to enhance the
yields of maize, across the word. Owing to the fundamental importance of food to human welfare, crop and
livestock production, used the data of maize experimental field and meteorological data of eight agro-meteoro-
logical experiment stations and agro-meteorological observation stations in Shanggiu from 1991 to 2010, the
models of climate suitability had been established. The dynamic variation of climate suitability in the whole
growth period from 1971 to 2010 was analyzed. The results showed that the suitability degrees of temperature,
sunshine, precipitation and integrated were 0.507, 0.587, 0.545 and 0.541 respectively during the whole
growth period of maize. The sunshine suitability degree was the best, precipitation suitability degree taken the
second place and the temperature suitability degree was the worst. It is indicated that temperature is the major
limiting factor for maize growth and development. The temperature suitability degrees decreased by 0.003 ev-
ery ten years, sunshine suitability degree decreased by 0.049 every ten years and the precipitation suitability de-
grees decreased by 0.006 every ten years from 1971 to 2010. The weaken combination effect of temperature,
sunshine and precipitation was unfavorable for the growth of maize. The precipitation and temperature were
the main climatic factors affecting the sowing and emergence of maize. The precipitation, temperature and sun-
shine had poor combination effect in sowing to emergence period, which had the unfavorable influence on the
growth of maize. Because of the temperature increasing and the sunshine hours decreasing, suitability of every
climatic factor was weaker in the emergence to jointing period of maize. In jointing to tasseling period of
maize, precipitation and temperature suitability degrees were well. It indicated that the effective combination
of precipitation and temperature were beneficial to the jointing and tasseling of maize. The combination effect
of temperature, sunshine and precipitation trended to better in the tasseling to milk period, which was benefi-
cial to the accumulation of dry matter of maize. The sunshine suitability degrees were well, temperature and
precipitation suitability degrees were weaker in milk to maturity period of maize, and the integrated climate

suitability degree began to deteriorate.
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