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Tab. 1 The indices of extreme temperature
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Fig. 1 Study area and the distribution of meteorological stations
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Tab. 2 The indices of extreme precipitation
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Fig. 2 The linear trends of extreme temperature indices of Beijing
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Fig. 3 The linear trends of extreme precipitation indices of Beijing
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Tab. 3 The ten-year-trends of extreme temperature indices of Beijing

AL e (d/10a)
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Tr99P <0.01
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TX10P -1.5
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TX99P 0.9"
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Tab. 4 The results of classification
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Fig. 4 The linear trends of extreme temperature indices of three levels of Beijing
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Tab. 5 The contrast of the Sen's trends of extreme temperature indices of Beijing

BHL B B Bs As As rate A\ »i(%) rate A\ (%)
FDO 0.00 -047" -0.50"" -0.47 -0.50 100.0 100.0
1DO -0.16 -0.10 -0.06 0.06 0.10 60.0 100.0
SuU25 0.11 0.18 0.25 0.07 0.14 38.9 56.0
TR20 0.09 0.75™ 0.78" 0.66 0.69 88.0 88.5
TalOP 0.00 -0.52" -0.44" -0.52 -0.44 100.0 100.0
Ta90P 0.32" 0.62"" 0.70™ 0.30 0.38 48.4 543
Ta95P 0.00 0.10™ 0.12™ 0.10 0.12 100.0 100.0
Ta99P 0.00 0.10™ 0.12™ 0.10 0.12 100.0 100.0
Tr10P -0.05 0.57" 0.29" 0.62 0.34 100.0 100.0
Tro0P 0.78™" -0.46™" -0.50"" -1.24 -1.28 100.0 100.0
Tr95P 0.52" -0.29" -0.23" -0.81 -0.75 100.0 100.0
Tr99P 0.17™ -0.07" -0.04 -0.24 -0.21 100.0 100.0
TN10P 0.00 -0.82"" -0.78" -0.82 -0.78 100.0 100.0
TN9OP 0.11 0.79™ 0.71™ 0.68 0.60 86.1 84.5
TNOSP 0.14 0.52"" 0.50™ 0.38 0.36 73.1 72.0
TNO9P 0.06* 017" 0.17" 0.11 0.11 64.7 64.7
TX10P -0.21 -0.15 -0.15 0.06 0.06 40.0 40.0
TX90P 0.46™ 0.58™ 0.72™ 0.12 0.26 20.7 36.1
TX95P 0.40™ 0.44™ 0.52" 0.04 0.12 9.1 23.1
TX99P 0.04 0.10” 0.117 0.06 0.07 60.0 63.6

e ORI T 0.01 WA "RORIE N T 0.05 BEMACTREY; FORIE T 0.1 BEHACTRE

PS5 R 6 ik 1 = 28ul s A i A AR B AR AR AE B . NPT LR Y, = 2Rl
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KAEAMAK ; (H S kil 5 CDOD 85 FTHEas, SDIFREUE FREEAMFERT, IR,
SRR B AT T 2 Rk G CDD 485k I 28 1%, SDILFSZU TN FE2R1e ; MARRE/K B
PRCPTOT K&, £ Muli it FREtas, SRmAEm s A& 2 L, RI0W A
F ARSI, EIRT L STER A F] 100%., LA EJLAMEET LIE Y, 78 XK b
UCEL I A W R, T AR S T Bk T R K S & ATk %k . R9OPTOT. PRIOP.,
ROSPTOT. PROSP ik T % Ui [ 7K A ok 7K i RSP 240 W o o /K 5 B, DN ET A Bz R 850k
F, YRS R o R A R SR R R, LR ASCR A 3R e 3k T B B

AT XS R K 5 2R N R A E R R R, IR ROY . 5ed 2 BB RN DA K
S BRHEC S R AT RE R BUR MK i 224k, HAZ BRI IX AR SR, 5
Hi A R AR A KB S B /K TR 1A E AN & TR, 00O 308l T X B i 28 7K 52
AFVEHPLIE, A R WA AT, T2 2 0 SR ) PR E i — A, st
HREFAES G 0 TAE st — 2B W FERTT

5 4t

BT MK K55 A1 Sen's A 15T T A5 T 1980—2014 4F-11 20 /4 i Tk 4 B50Fn 124>
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Fig. 5 The linear trends of extreme precipitation indices of three levels of Beijing
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Tab. 6 The contrast of the Sen's trends of extreme precipitation indices of Beijing

= it 52 3 A Ay rate A» (%) rate A 5(%)
CDD 0.44 0.18 0.38 -0.26 -0.06 100.0 15.8
SDII -0.17 -0.04 -0.05 0.13 0.12 100.0 100.0
PRCPTOT -1.05 0.75 0.60 1.80 1.65 100.0 100.0
R10 -0.05 0.02 0.00 0.07 0.05 100.0 100.0

0.00
R25 0.00 0.00 0.00 0.00 0.0 0.0
0.00
R50 0.00 0.00 0.00 0.00 0.00 0.0 0.0
ROOP 0.00 0.00 0.00 0.00 0.00 0.0 0.0
ROOPTOT -0.75 -1.08 -0.9 -0.33 -0.15 30.6 16.7
PROOP -0.11 0.00 -0.12 0.11 -0.01 0.0 8.3
R95P 0.00 0.00 0.00 0.00 0.00 0.0 0.0
RISPTOT -1.20 -1.64 -1.18 -0.44 0.02 26.8 1.7
PRYSP -0.14 0.02 -0.12 0.16 0.02 100.0 16.7

e FRORIE T 0.01 WM RIRIE N T 0.05 BEFEMACTR S FORIEA T 0.1 AT .

e ot b K FR BRI S ) AR Ak 34 s - I 2 R A3 HT R K B4 (E SR ISARSE B 10 0 S 40 a4,
PEFTAY2E, SR T AU at T iy AL a bR X 32 M i AR A AR . A5 AR A

(1) 1980—2014 4F (At TR i (IR IR SRS IR 2 RS, Womm iR 2 LT
P PR EIHERA T RN AR H A AN, WK A I AR 3
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(2) WEAERFA, S Axt TR MR, S S5O T sl a5 RSB 3l 5 3 9 A7 10 A
ZT S Rruli, St R IR S P B8 s AR H e R A2 2T H fe
HLEE 5 75 S Al il HBCZE ORI HBUE 2 R08 50N, ol i Ul H B2 )N,
AT 2%

(3) 1E & A ufi s /K S FIRE K H B B3 55 T, ST ot s A AR R K R A
IKABIIZ T S Rulia, Bk ETHES T HI0 ol 5K T8 S S P 195 0 A
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The effect of urbanization on extreme climate events
in Beijing

JIAO Yimeng'?, ZHAO Na'?, YUE Tianxiang'’, DENG Jiayin’

(1. State Key Laboratory of Resources and Environmental Information System, Institute of Geographic Sciences
and Natural Resources Research, CAS, Beijing 100101, China; 2. College of Resources and Environment,
University of Chinese Academy of Sciences, Beijing 101407, China; 3. School of Earth Sciences and Resources,
China University of Geosciences (Beijing), Beijing 100083, China)

Abstract: It had been proved that the process of urbanization had an effect on extreme weather
events under the global warming. This study analyzed the urbanization effects on extreme
climate events for the period 1980-2014 by classifying 20 meteorological stations into urban,
suburban, and rural categories, based on the daily precipitation, temperature data and raster
data of socio-economic, population, land cover and the night-time light images combined with
cluster analysis and analytic hierarchy methods. The results show that the number of extreme
cold events in Beijing showed decreasing trends, while that of the extreme warm events
exhibited increasing trends, and the extreme precipitation events showed no obvious change
trend. Compared with rural sites, urbanization has a significant impact on extreme temperature
events. In urban areas, the number of extreme cold events was reduced faster; that of extreme
warm events increased faster; and the daily- temperature-range significantly became smaller
than that in urban areas. Compared with the decreasing trends of annual precipitation and
annual rainfall days at rural sites, urbanization increased total precipitation amount. Besides,
the urbanization in Beijing slowed down the growth trend of consecutive dry days, and at the
same time, it intensified the extreme heavy precipitation events. However, the impact of
urbanization on extreme precipitation events is not significant.

Keywords: extreme climate events; urbanization; cluster analysis; Beijing



