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The Variation Characteristics and Influencing Factors of
Sunshine Duration in Jingmen Municipality During 1961
to 2017

Liang Tao, He Shenghao, Wang Jiali, Wang Lu, Yang Jing
(Jingmen Meteorological Bureau of Hubei Province, Jingmen 448000)

Abstract: Statistical analyses were done for data collected from three observational stations in Jingmen municipality from 1961
to 2017. The analyzed data include monthly sunshine duration, total cloud amount, low-level cloud amount, vapor pressure,
relative humidity, and visibility. The results indicated that the sunshine duration of Jingmen station and Zhongxiang station was
significantly reduced with time, with the greatest reduction rate occurring in summer when the sunshine duration was the most,
followed by autumn and winter, and the lowest reduction rate in spring. The sunshine duration was abundant during the 60s and
70s. It started to decline during the 80s and decreased remarkably since the 90s. At Jingshan station, the decrease in sunshine
duration was significant in summer but not significant in autumn and winter. For the spring, however, there was a slight (not
significant) increase in sunshine duration. A significant decrease in visibility contributed mainly to the reduced annual/seasonal
sunshine duration, while the increase of total cloud cover, relative humidity and water vapor pressure also partly explained the
decrease of sunshine duration in individual seasons and stations. The lower decreasing rate of sunshine duration in Jingshan
station compared to the Jingmen station and zhongxiang station was mainly attributed to the smaller decrease of visibility in
Jinshan station which could be related to the geographical environment and the economic development model of Jingshan county.
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Table 1 The interdecadal average of sunshine duration in
spring, summer, autumn, winter and annual values of three

station in Jingmen municipality (unit: h)
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Fig. 1 Annual sunshine duration of three stations in
Jingmen municipality from 1961 to 2010 (The red line was
the average in recent 30 years)
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Table 2 The changing rate in sunshine duration for spring,

summer, autumn, winter and whole year at three stations
in Jingmen municipality (unit: h/10 a)
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Table 3 The coefficient of variation of sunshine duration

in spring, summer, autumn, winter and whole year at three
stations in Jingmen municipality (unit: %)
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Table 4 The abnormal years of sunshine duration in
spring, summer, autumn, winter and whole year at three
stations in Jingmen municipality in recent 60 years

SEEMN

T 1965(+), 1974(+), 2000(+), 2009(-)
HE BhEE  1962(+), 1965(+), 2002(-), 2003(-)
il 2002(-), 2011(+)
FIT 1961(+), 1964(+), 1966(+), 1972(+)
H= BlEE 1961(+), 1964(+), 1966(+)
Sl 1961(+), 1966(+), 1982(-), 1990(+)
T 1977(+), 1979(+)
== BREE 1979(+), 1998(+), 2016(-)
Ul 1989(-), 1998(+)
JFIIT 1963(+), 1968(+)
A7 BliEE 1963(+)
Hol 1963(+), 1990(-)
T 1961(+), 1962(+), 1963(+), 1965(+), 1966(+)
s BREE 1962(+), 1963(+), 1965(+), 1978(+)
il 1978(+), 1989(-)

Advances in Meteorological Science and Technology S&EHZ#R 9 (5) - 2019

49



TEBE

dvances in‘ Met S&T
2 H0 5 i /D % I 1K
3 ®imHRHBNEESKEF
3.1 HERE#HS#mETFaHEX 4

oM H RN B R TR, mE R H R
o FERI 1o RA0FE B H I 2 A 1R K Y
SO o OR/IZE W B RAE R B4R S 7S R AR I 2
H, KRS BRI S B TR . A6
TP S S RS W L — AN 48 AR, AEH Al R R AR
BTN, BE L5 KA o B % RSO %
DA, f LR W] ALEAR R R B b S i RS IR &
BN, AR sE (AEE. KEE) . KEE
KIREE) « HXHREEMGE W EEIRER IR
WELHRL [T T R ) 2 AR T

MIFTTEF . FEHIRN S 28 KK X
A EE W PR R RBORE (RE) , . F
HENSS s ERRFRAHER, JUHAEK. &MW
Z, FHRNH Sz ELERER K, R
SR BE R R ZE R DRI [
5RZ 8RR T RN 518 2 & A S .
. AMZFEHRNHES KRR EZENIER, mHF
. MEMERARZERAHERL. F. 2. K &N
ZEH BB S AR 2 R E WAL, 2FEAR
HH VUK. HRN B SR ILEZASFENE. B, &
ZFERRFIEMR, KERBMEMEARE, HHEX
EX O

5 #INE. EHRMNYHSHMEFHHEXRE

Table 5 The correlation coefficient between sunshine
duration and influencing factors at Jingmen station
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Table 6 The correlation coefficient between sunshine
duration and influencing factors at Zhongxiang station
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ko= —0.125 —0.136 —0.095  —0.353* —0.415**
IKIRIE —0.169 0.183 —0.239 —0.218 —0.096
AMXHEE  —0.347%*  —0.280* —0.353** —0.356**  —0.158
fE L 0.326 0.466** 0.371* 0.349* 0.452%*
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Table 7 The correlation coefficient between sunshine
duration and influencing factors at Jingshan station
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Table 8 The trend coefficient and significant level of total
cloud amount, low-level cloud amount, vapor pressure,
relative humidity, and visibility at Jingmen station
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Table 9 The trend coefficient and significant level of total
cloud amount, low-level cloud amount, vapor pressure,
relative humidity, and visibility at Zhongxiang station
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K= S 0130 (127 ()70 1 SRS (1705
KRR 0.02 —0.02 0.04 0.07 0.04
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Table 10 The trend coefficient and significant level of total
cloud amount, low-level cloud amount, vapor pressure,
relative humidity, and visibility at Jingshan station
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FEERNETEAR, HFIH R H0E b 0T Tn5 .
B, Rk EEE R NEA O HZEH KR
HOE D T 1] 0l AR s B L R X Y B i A K
BE LR R AT 0%, ot onfi A0 5 1 ool 5 SRS L T B%
s B BRI D IR TS B A s A R sk
5 REILE N AR RS IG5 478 H RN 2ok
AFRTTEE . BRI R E S B S BN, fE I
BN B AKVR RS A ok .

gk bATR, FHBA SR EES R W TREA R,
VUZE H BT Sk D3 SR W N REARRKLR, 5
Gb, BE . AR R KRR B2 AN B
A5k s H B Ek b R R . ke L, B
DR S5 3 TR PR R o AR 2 R B0 1 A B
JR AL
4 #igsitis

1) 1T 4 H RO #07E1300~2300 h, &
e ERARZ TGP A, =PI H R SO
1870.0 h, BEEHx %, AXZFEH/d, WEH RN HMHEZE
—fi.

2) FEHEEEON T PR R, b
% 49104.3~108.0 h/10 a, 201H£604EALATOHAR LA
iz N3, SOFEA IR, 904EAR LLG H HE I %L
WA AR IR . 5l H R SR AR T
B, P A8 35.0 h/10 a.

3) JT60SFEIAI 1T Bl A Wk U H R S o8 B

Special % #

F bR, FrR b R R K R H R SR 2
MEZ, K. £FRZ, FERD. SILIEEENE
FD R, KNSR E DB, FE
RN E ApIIF R

4) il aE . 2 H B B0 AR E M KT 3
1. BheEpivl; BEHBRNEGREERE K, KFR
Z, & BEWERENERD.

5) 4 H R T H L 115k, 45 & 2009
SEI TG 20034E B REuE . 19894E U1l vk, HRAE T
sl 25 H BRI B % I 335 vk, DLW R £
NE.

6) HE UL S T PR AL I R/ H R $d > 1
B EBEMER; S AR R KR SN 2
ANTNZETT N5t 55 H R oD (1 SR A

7 I AEZE H R ECT B A I SN T
Sl R EPRE R R, RS T Rt g WL N R
SIS NFIRTS BB Y, X TRES R BAR L
BRI, DA SR JT R 2 = P 25 ik
JE A PR IR I K
SE UM

[1] EEF, ZFAA. ABREMKARED LT EXAKREDH
B 3k AR T AL T R, 2017, 13(5): 483-493.

(2] BAR, A%, B4, 4. 1.5 CHRE XA R0 X 5 % 6 5% 3
J&. AR AGHT 5T 9 R, 2017, 13(5): 465-472.

(3] T=Ff, 8] 8, 35 /7, 4. 1982—20134F # 7 VB DX AZ 9 7% fh 3
R AR T A . T2 AR, 2018, 36(2): 226-233.

[4] T ABETHMAFERLEFHTHFTHAE NARLFE
%, 2015, 26(1): 1-11.

[5] ¥FIM. Y504 LMK B B BN EASERDHEE. A%
B4, 2012, 40(2): 293-298.

(6] JEus=, 3 E, & 2. 1961—20094F % A X B P8 B 3K 25 {h 4%
4. A% 5348 %47, 2013, 29(5): 112-120.

[7] shme, e, 2R, 4. 1951-20134F 4 /R AR K 8 i W X B B8
B 30 AAR T ALEAE AT, D S S A %, 2015, 9(6): 62-67.

[8] ¥ =%, Tt S0 BAEY H W LW EIE R EE £,
B E ROk A %, 2011, 32(3): 350-355.

[9] E5mW, A feth. bR T AARERETRERESRILEZELZ
YR AL F 1R, 2006, 64(2): 221-228.

[10] B, BFE NEH, £ RI=ZANKAREFRENLE TR

Bl BT 5. A & 5 4, 2006, 64(4): 510-517.
[11] E5F5, Z4EH. KRN E LM ERIHEHEZ 2. AREK
Wb BHE, 2013(4): 235-236.

Advances in Meteorological Science and Technology S&EHZ#R 9 (5) - 2019

51



