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Abstract The frequency and intensity of temperature extremes in Beijing was studied by using the standardized
weather station data from 1979 to 2008. The differences between rural and urban areas and their relationship to the
urban heat island intensity are discussed. The analysis results show that the decrease in the minimum temperature
events over the urban area [—5.94 d (10 a)’l] was slightly higher than that over rural areas [—5.28 d (10 a)"'] over the
30-a period, while the difference of maximum temperature changes between the urban [4.33 d (10 a)™'] and rural
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[4.42 d (10 a)’l] areas were much smaller. The authors also found that the frequencies of extreme events between the
urban and rural areas were very small. The investigation of the intensity revealed similar trends. Although the
temperature extremes over the urban area were clearly stronger than over the rural areas, in the urban area the
decreasing trend of minimum temperature extremes was slightly greater [0.042 °C (10 a)"'] than the increasing trend of
the maximum temperature extremes, while in the rural area the deceasing trend of the minimum temperatures was
slightly less [0.052 °C (10 a)™'] than the increasing trend of the maximum temperatures. The study on the differences
between the urban and rural areas suggested that the intensity of the temperature extremes was stronger over the urban
area than that over the rural area. The difference in temperature extremes ship between the urban and rural areas was
generally a positive value (except for the negative difference in maximum high temperature in 1982 and 1885). On the
other hand, statistical analysis showed no correlationship between the intensity of the urban heat island and the

rural-urban difference of extreme temperature events, indicating that the impact of the urban heat island on the urban

and rural areas is mainly coincident for a super-city like Beijing.

Keywords

1 3|8

Wl R AN RIE S AR, 2 AR R
A F 5 Ay BB A R SR i i = A 2 28 e ) e 59 T B
X T 444, 2002). Gitatrgsefy), —ik
5 R JE I T ST RS D I R SO T A ER
SR ARRE R (Karl et al., 1988; Yan et al., 2002;
Liu et al., 2009), 5T R BE I8 A 7] Bt sk il
Uity SRR AE SIS . ST IR AR I 2 5T
R TR RN F AT B 2 [ R (Jones et al.,
1990, 1997). AN[FIRF B E . AN B A ) 3k 1l
H B 22 B/ M52 Ik TR RN ) RE e (R SO
2, 20015 WSS, 2007; FRUESE, 2009; LERYS
B, 2009 7 ORI T R (1) 5 M L R ik i ) A
Ui S IR AR BB UK, T rh e A < R BT
FORAF I I PV REEL . S AR S AR T
AR e $ LA R 3k 17 0 4808 DX AR s ik P A 1) 2
S AR EE MR S CREMREE, 2009; 4
S AT E £, 20100,

ORI DK MR )RRy, LA R L
e TR VR I T P SR, T A TR R ) 5 S T
U A Z 584 WG A B 2= R I, IR T s
PR ICE IS (EE4%, 20065 A
J55, 2006). X TAb st X R C S
TR O R, D A I R R g il R
PR S A R AEAE S 2 EERF TR Sk A b . AR ST
BRI 5 2 DA G 50 b DXAW o i B R O o, 1R
T I 30 AF b b DX 3k )T B i ek 5 A 1 AR A A
S X Sk RIS AW i ol A 11 22 S EAT T A DG4 B AN

Extreme temperature event, Trend, Urban—rural difference, Urban heat island

it
2 ERFAE

2.1 MARER

Bl A PR Sh e o o P T L AT TEZ
i, Keaah% V5. 1978 LU, Jbals %% M
Gl BN 523 %Rl Li and Yan (2010) FJH
MASH J7¥ERH AL BTHIIX 20 ANH B 0 %ORE T T
BJ—b b B, e T —E i 0 nTSE — 1 %
kle ASCRH T iZESMY— Il EMEdEg, H
A4 1979~2008 Fi& H PR RE  f el B 7 o
IR RE 2 — A Bkt
22 Fik

SR R s R S . HUEARIE . AR ML
HAAMAMN D, ASCRHAWX 4 35 (b, i
JEL WIBHL FEED MENIRX R, ZBX 10 B G
Moo il Tk Al B XL A
W B AERRBIX S, X EIGRERZNSY
HEX (BB Al I

B 53T 1 AR 9 s W ity e S = A Al 1
X7z — Gk, 2000, #3455, 2010),
AR S R i ol A SR T A A A
%, BARIIR: K 1979~2008 FEE (XZF) [
e (D B BERHZ NS CUREIND HE7F,
WA 90 B i A i (D WA 1 O
B, b O BE R e SO s (KD i
H1E

RS AR i ik B F A I G M S AR R R
BRURFIAE R AL am BE AN B3R o 8 UM el P =4



S

82

7N
Climatic and Environmental Research

Z3

R 18 &

Vol. 18

R B R AR, 78 SO et FEE <A 1)
U S AL A S R 5 A R AR AR ) LA Ry 4 R A R
EAR RS R, 1998). EXF LR EANE RN
Girt o, SRAZrEmin 2, AP B 555 H
GG ik

3 WimmEERGELEE ST

3.1 TS

Bl 1a AT 1b o, Ao ey il 1R AR Ak 5 0
Wz %, 2000 I8 BEAE, 1ff 5 H LA,
AR i I ek A FR) S A AR S B A gk /S )
X G5 AFF BRIV LF M RAH KR (BRIGEE,
2009). & 1c Al 1d o, Al FE AR A AR o
(18] 42 1P 385 0 B3 ek /)N o 08 A R AR IR ) A A
FWI .

XoF LA iy ol B AP e A AR AR A A i 1) i
K, TLLE B 5 et R A e R 22 5, 2k
PR ) 3 11 At K 1,

@ |
4 ﬁ
_ k

154 V.

j$VWu4 Ra3

]
30 —o— Urban area —v— Rural area

25

Frequency

1990 1995 2000 2
Year
37.0 T T

1980 1985

10

T T T T
—o— Urban area —v— Rural area
a

36.5 4
36.0

35.5 1

Intensity (°C)

35.0

34.5 4

34.0

1995 2000 2005

Year

1980 1985 1990

2010

F1 W, BXRimRE BRI LI
Table 1 Linear trend rates of temperature extreme events
between urban and rural areas

$R[d (10 2)7™"

PRIE[C (10 2)7"]

Aot e i fE& Wit A fE§

b R A bl s Pl s
X 433 —5.94 0.193 0.235
21X 4.42 —5.28 0.272 0.220

RN, MR SR R AR AR R /N
AR W il SR I L M e #, SLR I
AR 2 1.61 d (10 a)™", ZBIX FRIAS LR 8 AH 22
0.86 d (10 a) ™", DX [ B it vt 1 R S TR B
P22 S S o ) Sk o AR SR IR A e A 5 P A X ik
S5 A R A, M2 0.042 °C (102) 7,
T8 2805 X1 9 95 0 600 g5 A1 T A s o i = 1) 488
SRIEE, 12 0.052 °C (102) s

IR GE R, Wy v i 2R i T =
PESRER e AR AR 2 LT T4, X A i
FEFA (K R A Bt R W S A, AR R A &

30 ———r———r——r
| —o— Urban area —v— Rural area (b)
25 4 -
20 4 i
% |
5 154 i
=]
g 4
= 104 i
54 \\\j _
04 i
1980 1985 1990 1995 2000 2005 2010
Year
—o— Urban area —v— Rural area — . (f
[u] u} &
12 A7
L — o a -
1 / D/ \ / %
4 a o
B 13 D/&/D Xﬁ\ K ;
2 1Y AN WL
2 1 v
E ] [u] v v\
—144 A v .
aa! W
; v I
—15] ]
1980 1985 1990 1995 2000 2005 2010
Year

Fl1 1979~20084EAb ST IX FREC Ml (Z241) ML CAAD FF (av b) RAESRA (ev d) SRR LGS

Fig. 1 The trends of (a, b) the frequency and (c, d) the intensity for maximum temperature extreme events (left panel) and minimum temperature extreme
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