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Research on the climatic period and abrupt changing characteristics
in three large cotton areas of Hebei Province
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Abstract: Using the daily climatic data of 15 meteorological stations from 1961 to 2010 in cotton-growing areas of
Hebei Province, has analyzed the climatic period wave and abrupt changing point in different cotton areas. The result
showed that: The temperature, rainfall and sunshine jn whole cotton growing season equally existed the periodic changing
characteristics of multi-time scale in different cotton-growing areas, and alternate phenomenon was obvious. The decade
and interannual main periods of mean temperature during whole growth stage were: In Jinan and Jizhong cotton areas were
20 to 22 yaers, 9 to 10 years and 5 to 7 years. In Jidong cotton area was 22 to 24 years and 11 to 14 years. The mean
temperature in whole growth period was obvious increase and in 1996 was occurred the abrupt change to turn into the rela-
tive higher period. The main period of precipitation in whole growing stage was: In Jinan cotton area was 14 to 15 years,
and in Jizhong and Jidong cotton areas were 22 to 24 years and 8 to 10 years. The sunshine in whole growth stage existed
the climatic period wave of 9 to 10 years also before and after 1986 occurred the abrupt change to turn into the relative
less period.
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The distribution map of 15 representative meteorological station

Table 1  The 15 representative meteorological station and their latitude and longitude
SRR X Jinan cotton area FLHPARIX Jizhong cotton area FLARMRIX Jidong cotton area
gy ZEE N i a5 KR E N A El 4N
7 114.80° 36.55° FiM 116.40° 39.17° P 118.88° 39.43°
M 115.38° 37.37° Tl ] 116.05° 38.42° Fr 118.10° 39.58°
B 115.25° 37.00° F B 116.68° 38.03° LT 119.23° 39.90°
Rk 116.17° 37.87° FHIN 115.07° 38.02° GV 118.95° 39.90°
T 115.55° 38.00° VAR 115.20° 37.93° HiM 116.40° 39.17°
F2 AdtAmMEESHERIERE (M- d—M-d)
Table 2 Start and end time of cotton growth period in Hebei Province
Fi X FEF i I LR 2244
Region Sowing stage Seedling stage Squaring stage Flowering stage Boll opening stage
BERTHX i 04— 12—04 - 21 04 - 17—04 - 26 06 — 01—06 — 06 07 - 01—07 - 12 08 - 19—08 — 24
Jinan 1k 04 - 17—04 - 30 05 - 21—05 - 27 06 - 18—06 - 28 08 — 17—08 - 27 10-19—10-24
B X f 04 - 15—04 - 25 04 - 21—04 - 30 06 - 05—06 - 13 07 - 04—07 - 15 08 - 19—08 - 26
Jizhong 1k 04 - 21—05 - 01 05 - 25—06 - 02 06 - 25—07 - 01 08 - 21—08 - 31 10 -21—11-01
BEAHX f 04 — 18—04 - 27 04 - 24—05 - 02 06 - 05—06 - 15 07 -05—07 - 16 08 - 21—09 - 02
Jidong 1k 04 - 25—05 - 07 05 - 25—06 - 05 06 — 25—07 - 04 08 - 21—09 - 03 10 - 19—10 - 29
e
1.2 HARFE Zk: PR 1)
— N . S = I = s, T, 1
[T 4347 R T SPSS11.0 #1417 . i
iZ 1] Mann — Kendall 753213 647 25 1 i $h 98 25 " {*‘ Lox, > 1.2 : (2)
>~ r. = , = 32y ylo
Koo Tlok<sy
Mann — Kendall 77 % & —Ff 35 S 5058 11 K 56 7 FERF A7 S REH L S AR E T, LS Tt
BN TREA o DA EEE S, 18— 7 s, — E(s;)]
UFk = 7’k = 1’2’3"“an0 (3)

ﬁl‘l: A/ var(sk)
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K (4) e HHEEG T R ERR.
Wf(a,b) =1 a |-V2ff<z>¢*(%b
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SINTE S BB, « R o HEREE (WY BCRIR ), b
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AT ARG 7 TS S, /Nl RBOE B 9222
S 43 B X RAEZ I 8] Be A 22 () 3, S (B ]
RELR TR WA i 20 (1R 19
SR I A 00 GEORHEEA T 1 A i, A5 B 5
F4 3 AR R/ Np s e s, R R
LRI BN /N i R 8 BT R
WIRIBHRL RSN (1), £(2), -, f(n);
IRTEM n F:f(- i) = fGi+1),i = 0,1,
n-1;
MUGEEH n i f(i+n) = fln+1-i),i=1,
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2.1 BMEREMEHR

FLRE AR X AR AL 2R F 24 (1961—2010 4F) -
BN 22.1°C, FAlKh 20.9°C (1976 4F) , fie =i >
22.8°C (1998 4 ), - H [ /K A 450. 1 mm, 20N
172 mm(1965 %) , #t % K 833.2 mm(1973 4F),F1
H BRIk 1 528.5 h, fic/b A 1 191.1 h(2008 4),
201902 h(1962 ), B X 247 EZ 4
SRR N 21.2°C, | AK M 20.9°C (1976 4E) , f i
SH21.9°C (1998 4E ) , - [& /K 0 431.3 mm, />
4 144.3 mm(1997 4F) , 5 £ 4 800.4 mm(1977 4),
SER H BRI 1 636.7 h, £z £ K 2 001.3 h(1965

yde — (5)

42), 5/ 1201.1 h(2008 4F), FEAMX R
B L2 AN 19.8°C, &K 4 19.3°C (1976
AE) B A 21.6°C (1998 4F) , S 2R K ok 557. 1
mm, 5z /0 262.8 mm (1993 4F), 5 £ K1 129.5 mm
(1964 %) , H HRIHECF34 4 1 586.5 h, e/ 11911
h(2008 4F) , £z A 1 902.7 h(1965 4F) .

MR ALERFEERVI (IR 3), ZEARM
XL 2R F AR B X ARAL 1C—2C, &
Rk & H B AR KR 22 100 ~ 120 mm, H BRI 4L 1
HRMXZZ 60 h, LFPHEX A 50 h 247, H I
FEARMBIX PG 25 1 22, K A S804, H By vp 455 32
HRAR X AR IR SR AR X, (K B /D, H B LR
DX 5 B A DX T e 1, B /K o B A DX
iz A0E H BB B > o 256 50 BT 45 X
BT VRRE R AR X B K i 2, RO Ik, 3
MRIX H MR 2 Bk f /b, B i Xl e e, H IR
S UL

3 A= ABREETHNRBAER
Table 3 The sunshine, temperature and rainfall during whole growth

period in three large cotton areas of Hebei Province

Hb X FHSH/C K /mm K H R /h
Region Temperature Total rainfall ~ Total sunshine hours
5o b 7
Rt 2.1 450.1 1528.5
Jinan
553‘:':'1‘%[7 21.2 431.3 1636.7
Jizhong
=l : X
jéj[]jﬂﬁ[: 19.8 557.1 1586.5
Jidong

2.2 mETHHHE

TERG FLP BLAR SR IX 4 B IR AR A
i 1] 2 4% %A 0. 014°C - 102", 0. 097°C * 10a™ ",
0.093°C+10a™ !, ¥Jil5d o =0.05 BEMAL . 7 XF
WS 2R 0. 066°C + 10a~ ", {H Rt o =0.05
B E TR

BHRE S0 SR X AL 24 T I AR
HEAT Morlet /INBE AR 46, 45 B /1N B AR Ak 52358 S (6 4% &
(SR M IE BT (HLR R (LR . R
1, B R A DX A A T AR AR B v
TREWHE . 10 a LU EERERASE FEAFE | MR
DA, N 20 ~ 22 a, %A I B ELAT S d vk
FaEPE, 1961—2010 4 LUGZAAAE, EEATT T 6 4
I 1A f ¥ B A2 5 A8 4 : 1965—1972 4F, 1981—1986
4F,1995—2003 4F , A A6 4 A 5 WAL AR X i 25
1, oA B Ak F AR R AR . 2004—2009 45 AH X
TR IR S L B 2 M &, WAFERPRIE S
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Fig.2  The isolines charts of real part wavelet transform coefficient
for mean temperature during whole growth period in

different cotton-growing areas
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by the Mann — Kendall Test in Jinan cotton area
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