Vol.32 No. 1
Feb,2014

F F R %

Journal of Arid Meteorology

B2 B
2014 4£2 H

TR RO, MR VE. T 40 a HEEE IR H e s b A g R F (], T RS %,2014,32(1) :93 - 98, [ WANG Jianbing, AO Zejian,

CHEN Yang. Variation Trend Analysis on Sunshine Duration and Its Impact Factors in Gannan Prateau in Recent 40 Years[ J]. Journal of Arid Meteorol-

ogy, 2014, 32(1):93 -98], doi:10. 11755/j. issn. 1006 —7639(2014) -01 - 0093

40 s HEEE H BT EREZINEF
FEE HEEE

(L FESRRZEMTRARITR, Bl TR U S E R SR E,
HERGR TR ARG R B RUTRCRE  HA 220 7300205
2.HRAHMMNAG R, Bl &1 747000 )

B EATH R RS A Gl 1971 ~2010 4 H R T8 L0 BTk, 45 Hi 40 & H BRI %01
W2 AR AE AT T 200 o A3 T R o AR H I R0 25 (8] 43 A RPAE 52 PG 2 2 /05 H BB fb R B
WA 3 0 3 45 AOHRFAE 520 20 70 ~ 80 AR H g i Jit H IR I Kcdse D g st 40, 1 20 b4 90 44K H
SRR B S, BEA 21 TH20 5 e JU P 30 H IR R0 B T s i AR LM 2 o . R
OIMTRHL, H R L BRI RO AL RT3 O 3 RREEY 5 1 IO I B R RAE  JF HARrEE BT RY, 32
T HLJE AR 8 2 2 B R RAE  (H H T AR, 2200 B9 Bl b5 265 3 O R B
RAL A A Bkl s FRI RO AR5 R RV 2 R R XU A A DR G
S P o PG 8- RS TR P A [ A P A ) 2 2 Dt PR e R XU 1 AN ] A2

KA : H BRI AR ARARAE s M A 5 H R e

XEHHS 1006 -7639(2014) —01 —-0093 —06 doi:10.11755/j. issn. 1006 —7639(2014) -01 - 0093

hESES . PA22.171

E1=

T e D T B e e ) R i, R
Xt I T 3t DX 2 A R R A A RS AR AL )
WA, BOA IR AR SR BRIV UM S 3l A Bk A e
PR X R R AR D — B R R
KRIE, B 2RO I REFITRA 5 B
JEH BB e a2 gl TR ZHER R
Ho AL (BT Y W T R DR H BRI OR A
S RS BRI A T 40 a TR R A H
FEIPECE B RS B BT T PG O
iU 40 a H AR B AR AL LA, I D % X Y 2 A
KZF(5~9 ) FIAE B IR Ry 12 0 3+ 2E
SO PERE 35 a Sk H IR IR A8 AL R AE K
HAZma R 2, LG 35 a PEIRARE H BRI 250388 30 R
IR B WS R B SO a P
T H AR DA S RS T3 R e R
BORAC I FE R 70 5 P e v Js SR AR Xk i 3
AP LEB D o R v B AL T R s S 2R AL AR A

WF HEA:2013 -08 - 19; 2 [E HHA:2013 - 10 -25

SCERARIRED A

ST, AT 7 R R B g B ST P X, H
TR PR VY 7, o B i ) A A R e, A AP
PR O IR AN AR 2 2 407 R o B AR
FASM o St AR B BCH R 5 R B X A8, %
FCH BRI RO AL A RE AT 23 B, LASE O 7 e Ji A
AL BTSSR HEAR B

I S RS WIRES

1.1 ##

AT H R IR 8 AN 1971 ~2010 41
A B ORI R}, L il 5 (kR A
ZERHE A4 91 A 1973 ~ 2010 41976 ~ 2010 4F
1973 ~2010 4% 1972 ~2010 4£,
1.2 WHRAE

RH T %531  Mann - Kendall 2 | 3 8537
B R AT T

Mann — Kendall 3 & —FIES 5 g i/ 50 512,
TS PR RTEE T, 5 T HA n MREAR R

ELWB HAEARRE" H Rz PR 0 H B s iR AR R 2R BRI R % B)
EBER /T EAIR(1968 - ), 53, BUR, Hl A A, MR LA, 2 MF R URBFS. E — mail : wangjb_gn@ 163. com



94 B s T 32 %
I a8« , 3 — R4 2.1.2 PuzRH BB ZS ) A
k DU 2 H R B8 4 [B] 43 A7 FRAE 5 4F H BRSSO
d,=3r (2<ks<n) (1)

K (D) Hrer FoR5 TR 2, > 2 (1<j<i) B 2R3
{6 HrhJr 225 850 -

_k(k-1)

Eld,] == (2)

E(k -1)(2k +5) (2 <k<n)(3)

Var[d,] = 7

FES 8]y 51 BELA AL AR T, E LGeitH

yooun) o (4)
R BT (Bl a =0.05, 0] U, s = +1.
96) , 4 1UF, | > U, i, R 75477 W] b i 354K 8
W TR UF, BN — R ih 4 UF, B[R A
G I B P 5 1580 5 — 44k UB, 2k
UF B(E >0, WZRMF I 2 EFH#aE, <0 N2
TR it a2 UF UB F1 £1.96 2 5 H
LBAEm ik L e A B, R
T ECR R S G i S A 3 i A
PSR (I B X35 4n S UF 1 UB 45 BAC A
HAC B AENG AL Z 0], AR5 55 %5 1o 118 Bof 1) i 5
AR R IRL 35 R E RE T fR i EL AT
u%ﬁaeﬁﬁiﬁa’]ﬁﬂﬁﬂ,afFi‘atHae/EEiajzo

2 RS0

2.1 HESEB R EE ST
21,1 4F H REEPE R 23 8] 0 Af

s B 4E H B BCE 1 630.0 ~2 575.1 h
Z I, HAS M A B P 2 AR RRE (B 1), i
T PR HR A EG i 4 H B B 2, 107 T 75 me 3R 1
FRERAE H BRSO, — 5 M 22 945.1 b,

35.5°N
.“_
35°N 25 EJ/HI X 2
d % e'lm(a
34.5°N - é\f il Ef@z%
34°N (\\\,\\}/‘;ﬁ\ /:/;Zr HEE
2 g L
33.5°N ;
33°N

101°E 102°E

BL R g AR H R0 2 8] 20 A (B h)

Fig. 1 Spatial distribution of annual average sunshine
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Fig.2  Monthly variation of sunshine
duration in Gannan Plateau
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Variation Trend Analysis on Sunshine Duration and Its Impact
Factors in Gannan Plateau in Recent 40 Years

WANG Jianbing'*, AO Zejian®, CHEN Yang’

(1. Institute of Arid Meteorology, CMA, Key Laboratory of Arid Climatic
Change and Reducing Disaster of Gansu Province, Key Open Laboratory of Arid
Climatic Change and Disaster Reduction of CMA, Lanzhou 730020, China;
2. Gannan Meteorological Bureau of Gansu Province, Hezuo 747000, China)

Abstract : Gannan Plateau located in the southwest of Gansu Province and in the northeast border region of the Tibetan Plateau, which
is an important water conserving and supplying area in the upriver regions of Yellow River. It plays an important role in the mainte-
nance of water resource and eco — environmental security of the Yellow River basin. Due to the impact of climate change and the man
activities, the ecology and environment of Gannan Plateau had obviously changed. So, this paper carried out the research about the
change characteristic of sunshine duration in Gannan Plateau in order to provide the reference for the study of climate change in the Ti-
betan Plateau.

Based on the meteorological data of sunshine duration at 8 weather stations in Gannan Plateau from 1971 to 2000, the temporal and
spatial variations of sunshine duration and its impact factors were studied by using trend analysis, Mann — Kendall test and principal
component analysis, etc. The results show that the spatial distribution of annual average sunshine duration in the Gannan Plateau was
far from uniformity. The sunshine duration in the western part of the Gannan Plateau was great more than that in the eastern part. The
monthly variation of sunshine duration in the Gannan Plateau showed 3 peaks and 3 troughs. The sunshine duration in the 1970s and
1980s was least, increased obviously in the 1990s and the sunshine duration in the western of the Gannan Plateau showed a decreasing
tendency in the 2000s, while in the eastern it showed an contrary increasing tendency. Furthermore, the mutation analysis shows that
there were 3 types of sunshine duration variety in the Gannan Plateau. The first type was the detected mutation, the sunshine duration
was still increasing, such as Zhuoni and Diebu counties, the second was the detected mutation, but the sunshine duration showed a de-
creasing trend, such as Xiahe, Maqu and Zhouqu, and the third was no mutation, such as Hezuo, Luqu and Lintan. The variety of
sunshine duration was closely related with the temperature, water vapor pressure, cloud amount, precipitation and wind speed, and the
different variation tendency of precipitation and wind speed was the main effecting factors on the different variation tendency of sunshine
duration in the eastern part and the western part of the Gannan Plateau.

Key words: sunshine duration; variation tendency; impact factors; Gannan Plateau





