Climate Change Research Letters S{EZS{LAF 4R, 2014, 3, 185-194 Hans )i
Published Online October 2014 in Hans. http://www.hanspub.org/journal/ccrl

http://dx.doi.org/10.12677/ccrl.2014.34024

Analysis of Climate Background and
Characteristics in Beijing-Tianjin-Hebei
Region during 1982-2010

Shubing Wang?, Yunlong Wu?, Liang Xiang?, Shugian Niu!

1Xinji Meteorological Bureau of Hebei Province, Xinji
’Hebei Climate Center, Shijiazhuang
Email: 296408062 @qg.com

Received: Aug. 2™, 2014; revised: Sep. 1%, 2014; accepted: Sep. 8", 2014

Copyright © 2014 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/

Open Access

Abstract

According to the data of Beijing-Tianjin-Hebei region in recent 29 years (1982-2010) of 83 me-
teorological stations in the monthly average temperature and monthly precipitation, using trend
analysis, mutation test, the empirical orthogonal function (EOF) method, the characteristics of
temperature and precipitation change were studied. The results showed that: 1) The difference of
spatial distribution of temperature in Beijing-Tianjin-Hebei region is big. In the recent 29 years,
the average annual temperature variation has increased. In 1993, there was an abrupt change in
temperature. Seasonal temperature was rising, and the upward trend in winter was the most ob-
vious, followed by the spring and summer. The rise in autumn was the minimum. 2) Precipitation
was uneven according to spatial distribution; the overall annual precipitation showed a decreas-
ing trend; the interannual fluctuation is big. In the four seasons, precipitation in summer was de-
creasing, and that in other seasons was weakly increasing; 3) EOF analysis showed that in the
study area, the spatial distribution of temperature was consistent with changes in temperature. In
the central and western regions, the temperature increased obviously; however, from 1983 to
1987, it declined; it showed an increasing trend after 1988, especially after 1993. The difference in
spatial distribution of precipitation was big, and there were large interannual variations. Before
1997, the precipitation mainly increased; from 1998 to 2002, it increased less; after 2003 it in-
creased again.
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Figure 1. The average annual temperature spatial distri-
bution map Beijing-Tianjin-Hebei region in 1982-2010
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Figure 2. 1982-2010, the Beijing-Tianjin-Hebei region and the annual average temperature
of EOF analysis of the first eigenvector field (a) and the time coefficient (b)
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Figure 3. In 29 years (1982-2010) the curves of annual average

temperature (°C) of the Beijing-Tianjin-Hebei region
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Figure 4. In 29 years (1982-2010) the curves of average temperature of the Beijing-Tianjin-Hebei region of each season
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Figure 5. In 29 years (1982-2010) the curve of annual average
temperature (°C) of the Beijing-Tianjin-Hebei region of M-K
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Figure 6. The annual precipitation (mm) spatial distribution map of
Beijing-Tianjin-Hebei region in recent 29 years (1982-2010)
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Figure 7. In 1982-2010, the Beijing-Tianjin-Hebei region and annual precipitation
EOF analysis of the first eigenvector field (a) and the time coefficient series (b)
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Figure 8. In 1982-2010, the Beijing-Tianjin-Hebei region analysis of annual precipita-
tion EOF second characteristic vector field (a) and the time coefficient series (b)

8. 1982~2010 fF5UE M X F 47k B EOF H#THYE —HHEME 17 (a) R HAFE)
RBFF(b)

3.2.3. BEKATIEEHRHE

] 9 AT 29 4F RUAE S M X AR K BRI 28, AP FITOR, U IX 2 4R P K B 504.9 mm,
WA L, AE R R T s, AR R A-13.5 mm/10a, (1T MHREE, Kil
il @ =0.05 FIEREERS . MWERBREL BE, 76 1980 FEARET MK B A /D, 1990 FEAQ)5 41 1%
KRG IES, JFE 1995 IR BIRNME, ZJEH-FEIMKRER S P, RAUE T ILE 2002 4,
BEN 21 20 5 R AR AT 8 a3y, 3 5 R B 78 AL IX 1 B KRR S5 AR B[ 18] o

K] 10 ARt 29 4F(1982~2010 4F) MU ZRFE K AL 2k, AT AT LG, B2 MoK & i
FSENEETT, P EREKE Y 336.5 mm, FE/KETE 203.1~491.8 mm Z[A], [ AEREREIKE 66.6%, M
a3 T, HRR KRR SR e s, SR —24.4 mm/10a, B3 o = 0.05 IR EVER K, Bt
B O M X B TR K B i A S 2 KON, PRk 86.9 mm, FE/K R TE 39.6~189.1
mm i), AR 17.2%, BKIEMOKE R RIS, SUENTT % 8.4 mm/10a, {HAIEN o
=0.05 R EMER, WMIEHAEZE, FRMKERKRRAEHY, FHEKER 722 mm, BEKEE
28.8~141.8 mm i), 4 FEREKEIL 14.3%, FEEKEREERZRNES, SEERZE) 1.7 mm/10a,
KB o= 0.05 FRFZVERR, WMIEAREE, XFRTHBRKERDIEY, NG 9.4mm, [EKE
£ 1.1~28.2 mm Z[a], HAaERKER 1.9%, XZF=ERKEREEEIES, EHiF379 0.9 mm/10a,
AL o =0.05 H 2 EEALR, HILEAANEE.



1982~2010 & i X STy 5 5 RFAE 43 BT

650

(=)
[=3
(=)

o
"
-

Precipitationt
W
S
S

BNy

I~
vy
(=]

400
e—<Precipitationt
+—— Average
= «—aTrend
300
1985 1990 1995 2000 2005 2010

Year
Figure 9. In 29 years (1982-2010) curves of precipitation (mm) in Beijing-
Tianjin-Hebei region
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Figure 10. In 29 years (1982-2010) the curves of Beijing-Tianjin-Hebei region of seasonal precipitation (mm)
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Figure 11. In 29 years (1982-2010) M-K curve of annual precipitation in Bei-
jing-Tianjin-Hebei region
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