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The response of grain crops in Hehuang Valley to

the climate change nearly 20 years

CHEN You-lu,ZHOU Qiang, CHEN Qiong,MAO Xu-feng,LIU Feng-gui
(School of Life and Geographic Science, Qinghai Normal University, Xining, Qinghai 810008, China)

Abstract; In the past 100 years, the significant temperature rising in the Northern Hemisphere had profoundly

influenced the yield, maturity and planting structure of agricultural products. Referring to the climate changes per-

ceived by farmers in Yellow River-Huangshui River Valley and carrying out survey about the planting area of major

crops in the local area,corresponding analysis by adopting the Fast Clustering Method was made. The results showed

that: in the past 20 years, the proportional structure of the planting area of major crops in Yellow River-Huangshui

River Valley changed significantly. The planting area of tubers increased and the planting area of wheat decreased

rapidly. Moreover, it was shrinking to the East geographically. The planting area of corn increased significantly and

it was expanding to the West and high-altitude regions. To conclude, the planting structure of major crops in Yellow

River-Huangshui River Valley was transformed from wheat-tubers to diversified, thermophilic crops as corn-tubers-

wheat and so on.

Keywords: Hehuang Valley; climatic change; grain crops; planting structure

AT AR T S AR R R, A Bk 2R
FHE T 0.5°C 2 R AL 2 2R w2 B2 b X AU
W L T 4 ) RT3 ) 38 DX 3l g ol A 7 45 4 R
SRR AR S OO SRR LIRS B BF
FERW], A7 e X Hp [ Al 1 7 | S ) o A 45
R e B 0 ARR M AR SRR RN T
A A ) M AL 6 K A e BRI, 96 ) 2 A 5
2030 AFF [ A AR = H R DR A Bk B 1 > 5% ~

%5 B #A:2017-05-08 &[5 H#A.2018-01-19

10% , Ferh/NAE KR A R = RAAE AR Al BE 23k
7P VE AL DX B 7 A A B T v % i X A
P A SRR A A TR i R
SIS A A ) 1) o 9 1A M DX B, 7K
GEUR AR S A 1 00 T X B R AR VR i F i o
A Ao TR A i b Ak 5 R e DR B ey S A o
ol B TR R R, 2R ST
AR AN AR Al 7 2% i DXORR B A ) A4 b AR 4G

B2 FRARRFRS (41371120, 41271123, 41261010) 5 F1 ERFEBE SIS S BHE L 35 ( XDB03030500)
EE BT AR (1992-) 5 Hlrskam A i+, 2 AR ELZE S HFIT, E-mail; 18793667941@ 163.com
BEESEHE (1979-) 5 BEF IR, 2002, 1A T 00, 2 NE A S P IEIFSE . E-mail ; zhouqiang729@ 163.com



224 TR XA BT

536 %

FEAF A 72 A S ey i S22 A S ] T e X T A
M A Al 18 592 P AR B ) o e 45 4 ) A2 1 ok
TR BV E YR 45 A8 3T AR AL AL A4 i 10 56 2R, A
WA 7 Al A AR RIS

1 WFFE XA

AN AT A T 7 e B AR G, DXl Pl 4 4
TS KT Y B S BT gt B M S ok 28 ST A e — B, AT L
FICALRE E A VU T T CE O IRl b
K KGE T B4 X3 H) BERT (SR,
SRR RRT EHL B ARRE JEIEAE 2 IX 4 B DL
FECI 1136 N A S LR g O 1 YA A R B
LA FE 6 X 10 B B 3.3%x10% km®

TATVEL A Ml R VR KT BT R L S RUE B
TTAF LK b AR o T 7 9 LB b DX AR AR
AR, S T A EE A A R S (H R
TFIREE S A A IR, VAT 9 2 b A b A= 7 sl Sk — 4
— 3 PR P RIS, B TR R, B T 20 470k
AN A P HOR R 2D | B8 43 b DX R R 1Y — 4
— GRS S AR T R R X A
PR AR IO S5 AR A A T3 4 b Al Ao
ATy T e A

101°0"0"E 102°0'0"E 103°0'0"E
/

i ¢ N
%
- Z
/ & e o
/@ o
/ =) & ~
o o o
~ B
S
X, -
Z S £
> E 2
2 ‘s =)
= sl Py ; o
o e
\ 2 5] Lo g «
R g«
Z | High'5158 Z
s [= Y IS
=3 g, =)
\o v =)
%o HIX °
) 0 1530 80 4w
R\ i o

1°0"0"E 102°0"0"E 103°0'0"E

—_
=

Bl HREXCE
Fig.1 Location of the study area

2 BRI ATk

2.1 HHESKIR

2.1.1 ARHIE ARICBEEL 1991 ~ 2010 4F TR 4F
M 12 Al ARG E 2R A P E R BURE
FEFE RS W (http : //data.cma.cn)

2.1.2 RAEMEMEIE  1990~2012 FF4H XA
EYEPREE K B (F A LG THE%) " R E
W B GATHESY

2.1.3 PFLAKYE PO EEWSNS R H

By P Gl R g — XN E B 25 4>
I, B 825 1Al , Yl Ivl 800 1 ] 45 , A 2%
ik 97%,
22 HAE
22,1 HKIEHH SLIZ K MBS HEE N
JKEAE 350~ 500 mm FY H X & B8 AR A He g ]
5 AW T K S AR 1Y 5 ik SR ]
RS H L X [ K B 7E 400 mm A4, JEid A AR R
A HIX [ 2 B K B 2 300 mm, (4
AEREIK Y 374 oAy, WA R 22 A Rl T RAEW A4
K, (HE5HERELN XA, 1% X 8 T 7 i
e DS R D e U R, W AE 1 650 m ]
3500 m Z ], RAEY) A K ALZ BN K53 R 5%
M), )k A0, 2 PR 9 5 850000 3 B AR Ak T 7 A 5
M, R e PR 2R 5L AT BUER 1, 0 4o b DX B PR 3R 1
PRI AT RE R Tk

AR B B R e T ) B R RAE AR K
) E S A AR G RE 1991 ~ 2010 AFRURAE 16
YE RS 1l DX B L1 R ) R 5, T 4 bl 4R
T b T F A B R N A 2 Y B R S A H R
2,20 22 90 4R LE 60 AFACHI 80 AR T3S
TS T 0.3 ~0.5C ") Jal 35 23 His 1] 7K Ml X i 3k
JG,=0C HAREIE N 1 068~1 613C - d, 544
1) 39% ~47% 5 1% 1L 1 X AE PSR 5, = 0°C 1 A #4
PUR A 496 ~ 622°C -« d, i &4 35% ~ 40%
ORI AR IR A SRR, 18 A TRAEY A4
o, WA /NGE B SRAE  SRAT 54 A A B IR A A AR
IR 25 1) () R B e 3] T Al E A

TR A AR B VR R AR 4540 £ 2 /N
5 PR MR G AEL TR, B  — 4 —
B I 20 AF R IE A AR AR S AR A TR A
IS Hor 28 B AR W ) 45 B T R I i
FE VR A Rl T AL R B, 4 /NE RS R AR
KA B — AN B B I LT 20 4E Sk
FEFFRANWTY K, PR, e/ AZ B2 B oK 3 Fil
FE R AR W 0% b 1 RS Ak R S WA A B P A
SER AL — A B FhoRa &5 #1421k mT AR W 4%
BT SRR A A3 L (A) SEER A A S 3
BOREEY RS R EEY SRR A
FU) B A 53 L (B) #EAT R, /i # A 43 AR AR 52
Z VAR PR AR AR Ak 1 5 55, TG A )
FR BV o 245 1) 1 A8 Ak 2 28 B AR W 38 3 30
LS R A IS IR T L N Y =
D)2 7 AR 1 A 0 47 Pl T R ) P 0 47 A A 5 4
oA, BT AR B AR Al A 2 5 i) JH PN 5 o A 285 4 1) LE



555 3]

WA A 3T 20 AT 25 AR B A B PR A5 A4 X A 2 A g i 225

A Rt L0 S RS B W oA 485 4 1) 22 Ak F)
Wr, PRI, ASCR S (B) %R 4 MR 2 /EY)
(A 25 KA HEA T T
222 BRBBESMAKFELE FWESHEE
YEYI R RE S5 # B AR A = K28 HGE 20 4R AR TR
HuIX L A 2R B N 52 2%, TR T AR A B RE, I it
o EOP R X AT R B A2 e FEHCAR (R 05 A
T2, RO b & B R A A i BOR
R H H S T UK B X 453 s T4 28,
it ) — A2 b 0 G2 e BEARLARL, T AN [ 28 v A X 2
2R R

Pyt B A SR FH R TG M B vk b A7 103, LR
DU N REAR T A 2 0 0 (AR 2 B3 ST 2 1
JITRE LI ) B SR B B R i AT 4028, RS R
WAL PN A DR AR T %) 2278 /0N i i 21
[ PR B — M Se2h th— o i H I, 1 R AR
S FE A BRI, A 20T 5 o 2

EUCLID = W (1)

Hor b R A B AR, RS —
FEATESS i Dt U ;y, TR 50— DREARTES
i N E AU,

(1) BEd I,

(2) HEYE, HE 4 HNEE—A R T HIbR
22 RAETZ A h WA R 1 EESR B C S T R AR
HE2E,

Cy =maxy, —miny; (i € n;k=1,2,---,G)

B 4 0N BE— DT bR 22 R — 2
HEEAENBIE 6 M 0 HEATILEL,

1 n
Ski= 7Z<xij_xi)2 (i=132"“7p;k:1’
n

2,-,G)
HE3I AT, H— M HETFREERRKERTS
% C, > 0, MPEZA L) o (ERZEN A, T8 o (8
Ik A — I < 0, WIS &k 4 FiiRE
FR) L, 5 DU BB ¥ 25 $5e K B IR A B B4 S Y (LA
Hor SR

() IHE4LRIMEEE R (2)-(3) 4, HE4
TE B AR

TESLPRIRVE T FATKRE 1990 1995 2003 2006
2010 FE B /N2 2R FORRRE T AR 7 3 A
Yy S R B 43 b R PR 2R 28 T vk 2 A TR
25 Hb P S 5 150 B AT YA 95 A it 25 20 4 Y Rl

BE TR 4 28 BRI/ g 32 DI/ IR 2
IR T LA NEMERZ LR R B
F (R 1) AR R P IA 840 NEHES N T 4,
MNTTARAS 1 4 b Aol A 445 4 288 D 14 25 () o3 A e e 22
SRR
F1 AEAMREEYTESEMRBRERE D
Table 1 Patterns of crops structure and their

cluster analysis center in YHV

P =~U N N/ %o D % TR/ %
Cluster centers Wheat Tubers  Corn
PI/INGZ R T RIES

80.0 20.0 0.0

The planting structure with wheat as the main

LI/ RN T RS 1
The planting structure with wheat and tubers as  52.8 412 0.0
the main

DI TR 451

The planting structure with tubers as the main
VLTS /N2 R B K 22 00 % T e 34 1) P A
0]

The planting structure with wheat, tubers and

42.6 56.9 0.5

373 56.6 6.1

corn as the main

3 5T

3 SN SR B 3B (BT 2) #1800 4 11 5 1Y
VIRVAATE I (P 3) , 00 5 b X ST 20 4F SR B K AR
FE KA S BEAR S PR IE K 2 IX Ak /R ) A=
B 2R, IR 2R 14 738 Ak 1T R 2 s BT P A MR
VEYIFIRE 25 40 22 52 00 R 25N 4 I < TR A8 fb
AP R AR B B AR — B, R R B
i 20 AERE KA AEA K, — EH AL TE 350 ~ 400 mm £
S HTAEw ALK BERAT 67.75% 4K
PN A A T8, R 24.88% I NN <Mt
BRI, 5 PRI KA 2B R A B8R
PRI ] BB 2 VAT I 7 ML B2 K e T 4R v, B K AR R R
IR VAN =R S ) & S I & S S @

30 1.0
g 20 .
=l {05 %
(=% =
¥a 0 °
it 00 =8
ZE-10 BE
-8 mg g
Eg 2
%220 —05 £
& 5 =
2-30
E 1—1.0
v 40 75 <% JE RF G SE
& I8 7 28 —_— L
—50 Precipitation Temperature 115
variation anomaly )

B2 if20 SR A E iR B ARk
Fig.2 Nearly 20 years in Yellow River-Huangshui River Valley

(YHV) annual average temperature and precipitation changes



536 %

E 2o
226 54 X AR5
100 94.75
90
80
270 67.75
£ 560
i 5
550
=540
230 24.88
20
10 8.25
0.38 2.75 2.50
Bt B WAL ARE A B REN
Change of Change of No  Unstable Warm up Got No
drought  moist change colder  change
S A% 4% 4k Climate change
B3 SESHRAINSEETL M

Fig.3 Farmers perceive the intensity of climate change in YHV
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Table 3 Over the past 20 years the change of planting structure,

the main food crop, have the result in YHV
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