Climate Change Research Letters S{&EZS{LAF 5 HLR, 2015, 4, 59-67 Hans )i
Published Online April 2015 in Hans. http://www.hanspub.org/journal/ccrl

http://dx.doi.org/10.12677/ccrl.2015.42007

Climate Change of Low Cloud Cover and Its
Relationship with Precipitation in Aletai
Area of XinJiang Province

Linmei Zhang, Jianli Li, Xiuqin Xie

Aletai Meteorological Bureau, Aletai Xinjiang
Email: zImxjalt@sina.com

Received: Mar. 27“1, 2015; accepted: Apr. 6", 2015; published: Apr. 9™ 2015

Copyright © 2015 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

By selecting average low cloud cover and monthly precipitation during 1961-2010 of 7 stations in
Aletai Area of XinJiang Province, and using variation analysis, Mann-Kendall, sliding t-test method,
correlation analysis and so on, the change of low cloud cover and its relationship with precipita-
tion in Aletai Area of Xinjiang Province were analyzed. Our results showed that: 1) for most sta-
tions, low cloud cover significantly increased annually and seasonally except winter at the rate of
1.1% - 1.7%/decade; 2) for most stations, the mutation trend of low cloud cover in years, spring
and summer was obvious and it occurred from the late 1970s to the early 1980s, while the trend
was not significant in winter; 3) the annual low cloud cover of most stations had a good correlation
with that of spring, summer and autumn, especially summer. In addition, in most stations, low
cloud cover in spring, summer and autumn had good continuity.
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Figure 1. The low cloudiness mean annual and seasonal distribution in Aletai region (%). (a) Spring; (b) Summer; (c) Fall; (d)
Winter
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Table 1. The low cloud cover and seasonal variation coefficient in Aletai region

=1 M#ReHXFREFREENTERY
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AR 0.206 0.311 0.205 0.303 0.559
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Figure 2. The interannual variability of low cloud amount each season in Aletai region
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Table 2. The low cloud cover and seasonal anomalies in the Aletai region (%)
72 2. M#MREMWXEREFREERETF (%)

4R 3 i H K &
1961~1970 10.5/—- 9.6/ 17.4/- 9.0/— 2.3+
1971~1980 10.2/- 9.7- 15.0/- 8.5/ 1.8/+
1981~1990 13.2/+ 12.5/0 20.4/+ 12.2/+ 1.9/+
1991~2000 13.6/+ 13.9/+ 22.5/+ 12.5/+ 1.3/~
2001~2010 14.4/+ 16.7/+ 2241+ 15.3/+ 1.5/-
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Figure 3. The each season low cloudiness abrupt climate change curve in Aletai region
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HKER = EIAHXRECN 0.639.

ARICRT SR SRR BT TR T (ERIS), SAaMXA MR Z A S5 AFZ 4. HFZ L
N FHE R aESH. B KBERa2F BN, MSRETE 0.359~0.935; HES5HE . KEMK
~EMAEEENAENE, MXAHN 0.343~0.736; FuiR . MB R o EBGAELEEMN, HXR
#0 0.273~0.70. AFEZALNg: FHAT) WER. 48, & AT S A F Ko B WAAE— B0 IEM S,
FHR ZHCH 0.281~0.517, H 4 5k XK = BAFIE R E FIEM G, 28R 0.289~0.556. & FIK ik,
o 5t 2 A 1 DX % 5 3t PR AR TR 2871 2 1) I 2 B B0 A7 AR LA R R S o
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B 2R AR5 R 1) AR B R A, DLESOR A T A2 X I B X A Bl A A M X sl 7 Fr) A2 0 Ak RRF R P [9]
FINIR = B 5 P /K B 75 A7 A 2 25 A O M2

T X RS RE. FRaESFRMPBKEZ AR, W& 4, X k%
W, F. ZE, SulidARRENIEMNR NRKFRESFRMOBKE S, X, i
W MR, ARE. HIUE R R EIEMR, HeuiR2IEMR, HEAFEYEEERR: HAFR
BHRPIKEKEN S, Mok RIEMK, ok R0, EERE BT SRR . SrkE, R
ESE ) e o e S B = (= WA ER 1S - el PR et s SR PR B

43. FEHAREZESEKEZIE

BB A [A]4E R BB K RS EL T B KR, WRKRTRER TP, mai, JFH
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Table 3. The correlation coefficient between the low cloud cover and seasonal in Aletai region

%3 MEReHXFREFREEZEHEXFRY

E= & = [/ %
4 1 0.811* 0.839* 0.771* 0.095
# 0.811* 1 0.621* 0.577* 0.134
K 0.839* 0.621* 1 0.639* -0.075
% 0.771* 0.577* 0.639* 1 0.083
% 0.095 -0.134 -0.075 0.083 1

W *RoRIET 0,001 ¥R K TR .

Table 4. The relationships and seasonal low cloudiness and precipitation over the same period in Aletai region

F 4 MMREHXFEREFREEREHEKE ZBERXER

X B e i HAY ey B3] A R A L =}
4 0.508** 0.328* 0.262* 0.463** 0.469** 0.282* 0.494%* 0.467**
& 0.518** 0.322* 0.361* 0.335* 0.401* 0.427* 0.410* 0.370*
K 0.539** 0.401* 0.233 0.330% 0.569** 0.297* 0.530%* 0.340*
& 0.378* 0.307* 0.123 0.369* 0.287* 0.182 0.228 0.299*
% -0.002 -0.102 -0.046 0.153 -0.09 0.102 0.187 0.053

e *FoRiE 0.05 FEZKTALR, **FRRiEid 0.001 &K TRk,
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FAEBIF IR S Ko MEARF R BRI M, AT R4t XA RIS B AR 1
FREtt, MARTIHE = &5 5 K RS 5 AR B AR SR ?

N, HETEMXE. FARPKKREEMNEKERRR, & 5 ATMEFRaEHMERK
BAERENHRNE, AFRZBEESZERFNIMR, LWEFTWEFRKEFARENILML, BF
oK ESHEFRaE. MFHRKESEFRE, £FHKESKFRBEHMFERZRENIEMR, XK
WIXTRT R X T 5, AT 2Rz B AT DARR TIN5 Z=fok &, X 3 B2 RN Z R = BAF A
B IR

NTIRANRFRNE s RS BKERIAFKR, RGBT T 50l AR RE(ERNE), MERKES % FE
mEME, W, AR, S2FERKESE. B, KEREEREWIEMS, Bzl RK
BHEF. XFQHEEFIE. X, SARTNESEFRERIEMR, fil. B8 KESES
RoERIEMR, EMXARHCN 0.325~0.585, WEFHEKESHEFRAEMS, FEIRT. fi/KE. =
ISR R E M IEAR DS, HRRECN 0.422~0.569; MM EMKESHRRAEN S, RAKERGEE
K EAFAERERIEA R, KR 0.308, Heui R BIEMRK, HEAET REMALK, A&TFHE
KESHFERZEMS, HAT). WEMY5E. B, KEERENIEMR, w5 H. BFRMAE
WERIEAR, FSE . MEAERERIEMKE, MKERECN 0.311~0.504.

HIE R, AT ARz BT DU ORAE N K E TR 12—, HA X L&l B AR, fE
AR A R PRI TR R AR A 5 1 D PRk B & T R =

5. &g

1) FERMXEFRaERE, HXKER. KFE, £FReE2RD. MPREMXFEEAFRaE
SAATHRL, BEERFRZES ML FREBREZR, RE. B K LFENREEMEX, &
NE ABEBREX, HEARTNE. B, KERsEREX.

2) Pz X &k B AR AR 72 RV, AFMARZEREEOR. WHERENREERE, HERE
BN 2F s ERD, HERBLE K. MR eEX AT RbiES, HEL0.2%/10a i
BgD, BRABESEEERLE. REAFIN, FAHESEEWNREZES, AL 1.1%~1.7%/10a (1)
MR, H¥E 0.001 R EMHKTAEL. e Db L@, Rk s
BRI 2 .

3) PR X K ui e B ERR BN RRGEHEE, RN E 70 FH 5 % 80 4
RETH, REBFZAMRaEUMRDNE, REFZERaBEURE NE, LFERTEANEE.

4) PTENZRMIX K E i m 5. B MER s EARERAHERN, THS B MR MR

Table 5. The relationshi between the annual and seasonal low cloud cover and precipitation in different period in Aletai region
5 MRS FREFREERTEEKEZEHXFR

Hiu[X RPN HFER= CES (SN L E= TN XE Rz
FERRKE 0.508** 0.457** 0.554** 0.394* -0.281*
FEREKE 0.370* 0.518** 0.204 0.280* -0.274
EESCTIS 0.397* 0.311* 0.539%* 0.108 -0.202
KRR 0.244 0.072 0.302* 0.378* -0.126
KRR 0.292* 0.292* 0.364* 0.373* -0.002

e *FoRiE 0.05 FEZKTALR, **FRRiEnd 0.001 &K TR,



B S B ZR Hh DX AR 5 R AU AR AL S KR R A

BRAFRnESN, B 2. KPR E AT RSN, X &S ol = 55 R KA
By, . FFERE, HIGEET, £FRE,

SE#k (References)

(1]
(2]
(3]
(4]
(5]
(6]
[7]
(8]

(9]

[10]
[11]
[12]
[13]

[14]
[15]

[16]
[17]
(18]

[19]
[20]
[21]

IPCC Working Group | (2007) Climate Chang 2007: The Physical Science Basis.

eBRhm, F (2012) fedbih X ARz 2 AR R LR T 0 8. &7 TR, 5, 1340-1347.

X548, Egk, B/MNE, 25 (2013) 1951-2009 4F F EK = B I S RRIE R SR . & 47 T4, 6, 1608-1616.
B, #EE, T4, 5 (2013) FEK LXK s =L E L SEKERIRR. LEANTR, 6, 1-1.
BMZE (2012) FERKXBLZEMMKsERSHAEN. X, 1, 90-95.

iR, FWE (2012) Hedbb X AR 2= & B AR R s R 740 A, A TR, 5, 1340-1347.

FH, S, 45R4A (2014) 1960-2005 P AL X AK Z 2 (B 2= 4840 Sk 74T, 4 2274, 5, 635-640.

FIEE, LW, 242 (2012) 1961-2005 4F 4 48 H B K 2 B K WARLRFE RS R R M. TR SHBE0TIE, 1,
59-67.

FEERR, BRI, SKARHE (2010) Pt DXREhZet X <R H A E AR RHIE L RIS . TR X ZISH A,
12, 85-92.

e, HAREE, Z5fYH (2014) FrEEf B X & F H B SR BT. FREX 7, 3, 463-471
BRATT, 250, TG (2014) FATEhZRHAIX A Z B8R ABLRHIE b, S-SRI R, 1, 17-22.
FRAMT, 22455, L& (2009) T 45 4F 5-9 A Fi #h 78 i X 5 B K & AR 3 5 RARNHE, Z K2, 1, 84-87.

FROMRME, HEEZR (2009) K 4 ] 5 A Hh X VY K B rh B AN S b 1 B IN R AR AL, 7 [ A TR, 4, 501-
508.

224255, BT (2008) 1961-2005 fEFTEIZEHIX 5-9 73 K SARNHIE. W S35, 4, 25.

A, AT, ET R (2014) FI#hZHbIX 1961-2007 4F 8 Z V& & SR K il A BB (W IE. S48 S
%, 3, 56-60.

SO, EREM (2011) AR, B 2R s R R RRRHE SIR RN L. SRR, 5, 51-54.
T (2013) BrhZs X B F mil R AN SR L R ANMEl 0. R AR, 2, 390-395.

Tl FIRE, EEHE (2007) il E E AR IS0 K AR WAL S R M. T RXZ IG5 b, 5, 18-
22.

fEFi 5t (2001) ZEATFRIEX KSR BN REAE. /)41, 1, 80-84.
BRIE (1999) BIAAMESTHZW ST A. g B, Jbs
FrEomR, Tim (1992) SUEFBME LSRN TTIE AR, 4, 482-492.



	Climate Change of Low Cloud Cover and Its Relationship with Precipitation in Aletai Area of XinJiang Province
	Abstract
	Keywords
	新疆阿勒泰地区低云量的气候变化及其与降水量的关系
	摘  要
	关键词
	1. 引言
	2. 资料与方法
	3. 阿勒泰地区低云量的时空变化特征
	3.1. 低云量的空间分布
	3.2. 低云量变率分析
	3.3. 低云量的年际变化
	3.4. 低云量的年代际变化
	3.5. 低云量的突变变化

	4. 低云量与降水量的关系
	4.1. 不同季节低云量的关系
	4.2. 同期低云量与降水量的关系
	4.3. 不同期低云量与降水量之间

	5. 结论
	参考文献 (References)

