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Climate Characteristics and Trend Analysis of Sunshine Hours

in Summer Half Year over the Yangtze-Huaihe Basin
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Abstract: Based on the monthly observational data of sunshine hours, using Rotated Empirical Orthogonal
Function (REOF), linear trend analysis, Mann-Kendall mutation test and Morlet wavelet analysis, the cli-
mate characteristics and trend of sunshine hours over the Yangtze-Huaihe Basin in summer half year (May
to October) were statistically analyzed. Results show that sunshine hours over this area in summer half
year were 1000 to 1200 h overall, increasing from the south to the north of spatial distribution characteris-
tics. However, regional differences existed for the factors of topography. The standard deviation and aver-
age sunshine hours do not present the same distribution. The sunshine hours in Yangtze-Huaihe Basin are
divided into four areas furthermore, north area respectively [ , northeast area [[ » southwest area [ .
southeast area [V, sunshine hours of each area declined significantly, but remarkable differences exist in
linear trend, mutation, time and variation period.
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Fig. 1 Climatic characteristics of sunshine hours (a) and standard deviation (b) distribution

in summer half year over the Yangtze-Huaihe Basin (unit: h)
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Table 1 Variance of the EOF of sunshine hour in summer half year (May to October) over the Yangtze-Huaihe Basin

(¥ 1 2 3 5 6 7 8
/% 60.17 10. 95 5.16 3. 82 2.96 2.01 1.49 1.40
Bit &/ % 60.17 71.13 76.28 80. 10 83.05 85. 06 86. 55 87.95
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Fig. 2 The REOF decomposition and model space distribution of sunshine hours

in summer half year over the Yangtze-Huaihe Basin
(a) the first model, (b) the second model, (¢) the third model, (d) the forth model

(shadow: the value above 0.5)
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Fig. 3 Regional division of sunshine hours over the

Yangtze-Huaihe Basin in summer half year

1500 -
J@ o IR BR A
— LR T4
13001
<
2
% 11004
juns
9001
700
1970 1980 1990 2000 2010
1500 -
(© +— H N EAERR AR L
rrrrrrrr LR
1300 — &M
=
2
< 1100
=
m
900
700

1970 1980 1990 2000 2010
o

3, M Xid T a=0.05 B FWHKERE. [ X
TREENW W RGN —64.91 h - (10 a) ',
I X HK . —34.40 h+ (10 &) ' AIXF AR PE T IX
TR NN . A —20.36 he (10 a) ', Nit—4
TR A S AT O B S 4 T L
THE T S 2 AR A% o RS 0 A i 23 18]
Aii o F T AT L A DK R 4 s a5 R R 2
FVR D ,82. 19 Yo ik sl L T «=0. 01 8 3%
PEACF IR . AA 2 ol sl B3k s, w] DL
TS H R B50Rn 4 [ R 22 By AR e B — 3
(R LA 35 PR 08 /0 o 32 (TR BUSE, 2007 ;5 B2 ¥l 45
2011) , K8 R H BB B0 — B0 AR W] g 5 A B
BUERM RS E R WK E A — R, EF
K o B 20 B 1 B IR B 1 % A ok ik B
8 VLR YL A T I 8 T in s e vy b DX 3T A i
FE AR E L TE R W7 & 8 DA B IR 4 R ACHE R 3
s 5 B0s A rb s YL I VR EE N, B WL BE BR AL, K
BH 42 HECSF A Ok 1) 9 2 o B 50 2 2D GRS
45,2012) . WA, TR E Z K AEPRAE L 1T
THE AL S A K DN 1953 41 AR 5 B 1 o 17 e 4 (T 21
Z5,2005) , [ K B4 38 T A 0h S 5 B H R B0 20 1
— A B (R AR, 2012),

A [EVEZ M5 1 H BB AR — D i 2R R
CER R . 2012 s BRAR ZR 55, 2012538 4, 2012) LB 4

1500
(

| ()
1300 1

1100

~— H IIHEAE bR (L
,,,,,,,,, INER R B

900+
700
1970 1980 1990 2000 2010
1500 -
(@ - BB SEE (E
e LT
1300

1100

900

700

1970 1980 1990 2000 2010
G

B4 YLHER IR AR T X () DX (b) VX (O MV X (d) B8 B H04F R A8 4k
Fig. 4 Interannual variability of sunshine hours over the Yangtze-Huaihe Basin in summer half year
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