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Analysis on the climate risk degree and change trend of cotton in Hebei Province
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Abstract: In order to discuss the spatial and temporal distribution regulation of climate risk in the cotton production
in Hebei Province, have analyzed the air temperature, precipitation, sunshine hours in each cotton growth stage, climate
risk degree and its spatial and temporal changing trend by using the meteorologic data and cotton yield in 21 cotton plant-
ing counties of Hebei Province from1970 to 2011. The results showed that: The biggest climate element risk degree was
the precipitation, which was from 0.138 to 0.267, the secondly was the temperature with 0.007 to 0.173, the lowest
was sunshine hours, which was 0.019 to 0.04. The climate element risk degree was different in each growth stage, also
the spatial and temporal changing tendency had obvious difference. The spatial distribution of risk degree has obvious re-
gional characteristics, such as the risk degree in south cotton region was higher than the mid-northern region. From the
historical change trend, the precipitation risk degree was increased in seedling stage and flowering and boll-forming stag,
but decreased in other growth stages, among them the decrease was more obviously in the flower and boll stage and open-
ing stages. The air temperature risk degree was slightly increased in the flower and boll stage, but in other stages was
slightly decreased. The risk degree of sunshine hours excepted the planting stage, total had the increasing trend. This re-
search results have the important significance for the cotton production layout and scientific decision-making in Hebei
Province.

Keywords: climate risk degree; spatial and temporal distribution; Hebei Province

MBS BRI —, BA AR B b N R TR ™ i 22 53 2 000 31l 8%
Ay SR B FER AR NERME RN 9%, AR AE 20 35 55% , & /N A FI K 4 f5 78
FOARAE - AR TR S o MR DI L = BOR GEIT R Ao BR T ah A BRI S E N RS, AU AR

s B3 :2013-07-23

E&WA T " E P TR E 505 H (2012BAD20B04;2011BAD32B04)

EEB N DHF(1982—) , L bR B, TR, 2+, R NGRS LIRS 05E

BISIESE  WAA (1964—) , 20 WAL ZE N, s R TR, KA AR, 2 ARl G G R R A s E R0



55 23]

YRR AU AR AL S KU JEE S AR S B 15

SRR AL i AR A SRR R Y R R UL R A f
SRR RN EERE 22 AR
W i AR AL T RS & R 1 S BT 7 o

UEAER A D25 38 X0 Al A6 A A B R X
PEAT TARICHISE . XUTE BB EERESE 1 I R M AL IR
JEIE FE XA RIS A AT I A
SR I A RN, O HL Bl AR AE KA
IH B 0 A A AR SRR, T L 30 3 R A X A
5 BN/ AT T R ST AR T R A A L
SRR IR R e, b 32 SRR R K
T ECRE R R R 0 R AR A W Y b s 2 R AR
SRUSVE kAT 04 A6 3 B AR AR B AT, A I
BEE R BT BROKGE B R, H IS R T
W, SGELH A3 T8 RV 08 o 5 X 0O ) e TR 1 5
i) A AR S B M F 98 0 R R AT T A A HT
P& T AR B E AR 98 O AR A 5 T — 55
25 PRI T R R AR AU HEAT B 20 B 25
T 40 AT R A8 A A S KU B2 A 38 T 1S I
AN, DRI %) 16 o kA ) S g DX S P A
P RS B2 1 A8 flad Rt A B 8 1 X 0 2 Sk

DA AR AE S8 B 5 KU JE 1 5 220
R, KIRPERR , AU X R 8 T8
R, (B LA F B I v A DX b, p AL 4 SR,
e LT A M B A7 A A 22 S T S SR
A BRI 1 S A KB A TR AN AT . AN SO
B TR IE R, 76 T T 6 A8 A 6 35 AR AR
N AL AT ) FE A b BRI LA R AL S A
JRURS: 2 g B 25 43 A B , B FE AR AR 2B 77 A sy Ak
O PRBEIRIE , I S AR AR TR IR S5 BT X o
1 BRI E
1.1 EHSRIRE

AR ARG A8 AN () A6 (45 T, A5 A6 o A T
FUBE R RERE 2698 T 21 NG5 (WLIE 1), 2
A 19702011 4F-3% ) B K TR AN H R4
TORE ZBdEE BT A G R, DL RS
FEAERA = kL OB IE T IS it )m o
1.2 RIEXKEISIRIEL

SRR CH B s R 2 D B TR
AR B RS R R, A o i R AT A AR AR Y
R EEWRAR . BLAh, A8 b i e Mt 2
MR AR R T R N, B, AL
BT T 2R TS B AT R AR F2 04 AU BE 8 B o

AR SCR FHSCHR [ 2 A RS BE 358 vk e

Bl mltEmEERsH

Fig.1 The cotton planting areas distribution in Hebei Province
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Table 1  Starting and ending time of cotton growth period in Hebei Province
A H FER Hil Bl TERE I I 2240
Growth stage Sowing stage Seeding stage Squaring stage Blooming stage Boll opening
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Table 2 Cotton parameters in each growth stage in Hebei Province.

i H Bzl i A e 2
Ttem Sowing stage Seedling stage Squaring stage Blooming stage Boll opening
To/°C 25 25 28 26 26
T,/C 10 15 19 15 15
T,/C 32 35 35 35 32
So/h 9.15 9.24 9.32 8.56 7.71
b 4.94 4.98 5.03 4.67 4.16
R;/mm 7.8 7.8 21.0 37.0 20.3
R, /mm 8.7 8.7 23.0 39.0 21.7
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Table 3  Climate elements and variation coefficient of cotton in each growth stage nearly 42 years.

Wi H FEFh HiY Y LR 2244 2HY
P C. A Sow Seedling Bud Blooming Boll opening Whole growth
rojee stage stage stage stage stage stage
E R AL/ 16 37 66 253 72 444
KK Element of value
Precipitation =
RRE 0.85 0.49 0.40 0.27 0.41 0.21
Coefficient of variation
BHRfL/C 15.3 20.2 25.0 25.7 16.8 21.0
ELpE Element of value
Temperature TR B Z
TRRE 0.09 0.04 0.04 0.03 0.05 0.02
Coefficient of variation
R/ 155 241 213 373 392 1374
H g Element of value
Sunshine AR B =
RRE 0.13 0.11 0.13 0.13 0.10 0.08
Coefficient of variation
x4 BEEIELEHRASE. AR SERNEEEEEREEENHAE
Table 4 The climate risk degrees, suitability and the mean square variance of the precipitation,
air temperature, sunshine hours in cotton each growth stage
WiH R HiY B P3| 2244 R
P \ " Sow Seedling Squaring Blooming Boll opening Whole growth
roee stage stage stage stage stage stage
WU Risk degree 0.267 0.192 0.194 0.138 0.199 0.138
[£/\8 TEEJE Suitability degree 0.341 0.379 0.389 0.469 0.309 0.383
Precipitation
Bk . 0.164 0.096 0.101 0.068 0.083 0.050
Mean square variance
KBS BE Risk degree 0.167 0.076 0.043 0.007 0.173 0.078
= 3E
WAf:l JGEELRE Suitability degree 0.535 0.725 0.843 0.967 0.382 0.693
temperature boyip =
cmperaue 9TE , 0.128 0.076 0.075 0.050 0.079 0.064
Mean square variance
KU BE Risk degree 0.032 0.019 0.034 0.056 0.040 0.031
H IEFEE Suitability degree 0.885 0.927 0.884 0.811 0.836 0.856
Sunshine B
. 0.075 0.065 0.087 0.088 0.060 0.047
Mean square variance
KU Risk degree 0.160 0.100 0.091 0.062 0.123 0.077
S5 &R Suitability degree 0.496 0.615 0.641 0.708 0.449 0.607
Climate
Wy s
2% 0.100 0.067 0.064 0.046 0.050 0.039

Mean square variance
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Fig.2

10 years moving average of the precipitation, air temperature, sunshine hours and the change of

climate risk degree of cotton in each growth stage in Hebei Province.
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Fig.3 The risk degree distribution of precipitation (a), air temperature (b), sunshine hours (c),

and climate (d) of cotton areas in Hebei Province



20 T2 X AR AT

32 %

ML 3 0] s R A IR J3E 15 1L DX 0 A 7 TS )
IR A S E AR A AL R AR R mE R, KU KT
0.17, BEBZ X K 43 F5 045 22 , DU HLA% 3 A 1 e 7k
B2 IR X 7R FE 1L RSB 78 M A X, XU B /N F
0.16, I DX — A A1 7K 43 25 14 W - P 350 0 e 0 A
DX 5 TR 3 R T L s B S, DA T I o8 7 44
i, A X AL B RS, 08 0.075~0.105, —
ARGy 4 A RIREFE AN 9,10 A i F 7 Xt LA X A
— R, a4 AR RIS H A B A 2R R
B, (ST ol ) P 0T TR IR AR, 7 T R A 2, FE AN
FFEHEF S =R L, I R R i 2 4
9 H AR FER AR P A 22 A AE I R
Wy , 52 ) 7 g A T AR X7 R TR S & A
X, % DX I 2R A AU BB AR XA BH B A 38, — B XU
FEAE 0.06 AR 5 H S RURS: B (4 w8 1 IX A6 g 38, KT
0.048,iZ X B KA BULR R, JoH: 8—9 H AWM
H Z TR EBFNACERAR X, 5 1 B Bb I 7 238 i, 1%
(B X AETR R Ly, AU FEAE 0.038 LR o A
ZEA K BE R , HRUS A3 A A X IR AL , Fe 50
i DX RS JBE v T rp b RS DX, 0 L i AR A R
B BN R XU BE 4 7E0. 08 LA b, J3 LI AR TR AR
2 8 XU B A U X, S0, 075 )L, He g b X R
RH2ZERIA K,

3 shigitie

1) A8 A 7 301 P e RS 2 e A, 2 PRl A A
PRI BN T o I XU B2 R RO T 5]
AU AE A 77 3 A e XU JEE A A 0, 2 BRI
i KRR P KU BE A W 2 5, 5 R T B
AR 7K 18 RIS 38 D A o <t A TR

2) MRAES A A E BrBeryo L R XS A
HES . MBS AT B BOGHR AKX AT 25 2
S PR BRI XU BE B K, AE 4% W /D 5 ik B A4
Tl S AT e 2R IXURS B K, B0 R AE R U U ) 5
H SR Br BOXUB BEAE AN K FEARAE AT |
Je S A 7 R A R O L v P E R

3) LA AR AL B e KU B A BT AN T
Ao 10 AR XU BE AR AL R - F AR X
I R K XU 2 A, A RS 22 IV 3 5 A1)
ARAEAR Bl 5 e 30 TR XURS R AT, B A R O R 444

T JEAAR b A RS 8 T, AN ) A B R R R 5 3
SR IR L XU 37 D/ I A, e XU i)
AT AESE AL 201 5 LR TR A RS B e 3
UGS S IR B AR LA E s ek BRI KX
Bz T e A, A XU U b T, e AU AR TR
K, FITFARAE bt B g (AN E B H o X e
TEEEY ST A B 4 R A AR ] A T B R
HR R KOG TR LR, B 7T 5 RS 1 RS 32 A
e R b BA R, X — R SR A
WFRas R —80¢

4) RRAEREK IR . FBRRI A RS 88 2 i) 43
A DXISAPEAREAE B A o KT I R o XU DX 7 g oA
DX AR XU DX 2 AL B X5l XUBS B8 52 1 g
) LB HHE I o AL RS E R A DX e TRt
FIOA DX, UL i AR R B MRl RS B
PO IXARAE L AR T BRI

5) LR U Rl PR R BEA T AR AE X
5 MR R R R T I Z — o ARSI A 2
BEAT TR AE KR R 34 AT, R 5 SE A AE il B A L3
P R 1 it /A R PR 5 AR 4 7 L2 52
SR EAN[RICIEAR AL it b LR b IR 5 A5 S5 A
IR B e AU Pl B 2 S T R PE AL 5
JEAA Rl R S N AT AR AE KU 20 A, XA
T84 Ja HE— BT FERR S

2 £ X Wk:

(1] T8 ATt MAe A 7= Ko UE R T RERZ i (1]
RS ,1997,5(3) :45-48.

(2] WeWHER, REVE T, 25 8 . WU AR XS0 52 w5 A B 5 728 4k
()] R ELE S 4 ,2008,29(3) :325-328.

(3] XU, TWE TR T, % 0088 4 A6 AL 10 5 16 Bk LAy
T[] . BB, 2004,26(4) : 51-56.

(4] fEEE, TWE .05 E ML IS TR a0 (1] b
FHR %244 ,2006,17(1) : 87-93.

(5] WeWoRk, T 2,278 b WAL S s B A 25 75 1k
EREHTLT]. TR X AT ,2009,27(5) :24-29.

(6] FTW& EEE,ZFHE . WA MENEXEHET]. b
24, 2006,61(3) :319-326.

(7] ® 0, TR . RERASIRRS I T A4 M0 5 B B 9 0k e
(07, Fp E O A 252417, 2004, 12(2) £ 134-137.

(8] ZEJote, T/ A A TS Rk AL X Al s e 43 B (]
R E P R4, 2005,26(4) :224-228 .



