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Abstract On the basis of a quality controlled hourly rainfall dataset from autonomous weather stations (AWS) for the
past 8 years (2007-2014), the general and fine-scale characteristics of rainfall in Beijing were analyzed. Results show that
there are two high rainfall centers in all area of Beijing. The urban heat island has an important effect on rainfall events.
The rainfall events distribute unevenly both on seasonal scale and on daily scale. The study also found that the influence
of urban heat island on rainfall events is different among different seasons. Events with high values of rainfall and 1-3 h
and 4-6 h durations in the summer largely occur over central and northeastern Beijing, where the urban heat island has

significant influences. However, there are fewer events of low rainfall with 6 h and longer duration in urban area in the
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summer. The features of rainfall distributions in the spring and autumn are opposite to that in the summer. Differences in

diurnal variations of rainfall in different seasons are distinguished. The diurnal variation of precipitation displays a

two-peak feature in the spring and autumn, while it only shows a single peak in the summer. These features are in

accordance with the distributions of occurrence time of maximum rainfall amount over Beijing.

Keywords Rainfall events, Hourly rainfall dataset, Fine-scale characteristics, Seasonal change
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Fig. 4 The contribution of 1-3 h duration rainfall events to the accumulated seasonal precipitation over Beijing averaged during 2007-2014: (a) Spring, (b)

summer, (¢) autumn
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summer, (¢) autumn



X A OB 41 %
484 Chinese Journal of Atmospheric Sciences Vol. 41

41.0°N -

0,
40.8°N - 50%

47%
40.6°N -

44%
40.4°N -

41%
40.2°N -

38%
40.0°N -

35%
39.8°N 4,

32%
39.6°N ~

29%

41.0°N - (b)
42%
40.8°N -
40%

40.6°N ~ 38%

40.4°N 36%
34%
40.2°N
32%
30%
39.8°N - 28%

0,
39.6°N ~ 26%

24%

41.0°N |
57%

40.8°N 1
55%

40.6°N
53%

40.4°N -
51%
40.2°N - 49
40.0°N - 47%
39.8°N 45%
39.6°N 43%
. 41%

T T T T T T
115.6°E 116.0°E 116.4°E 116.8°E 117.2°E

K6 2007~2014 4EJL RBP4 7F 6 h LA ERFERPER AN 215 BB K BSTIRR IR ) 0 A () 7 (b) HFFE: (o) HKF
Fig. 6 The contribution of more than 6 h duration rainfall events to the accumulated seasonal precipitation over Beijing averaged during 2007-2014: (a)

Spring, (b) summer, (¢) autumn



3 4 Mrias e BT /NI K BERMIE TR U X B K R RS 40 AL R AR
No. 3 YANG Ping et al. Fine-Scale Characteristics of Rainfall in Beijing Urban Area Based on a High-Density ... 485

I B A R I B /K R Dk W B K . /AR
ZE IR 7 INF i 7K 1 225 ) 43 AT 5 v 7 ) RO K A2 A
EHF IR S I) 0T DG B o A 2= g N B 7K S D ik A
—MRAE X CRAGHD LR I Bk B2 1
AL, T g B P 7K DT kA A R 2R ok B 2
SO I ARV (VAR R 1 P = N B R = Qe W= ¥ i P a2
VEDA T XM JR IR AS FRAL, 2528 AT 2R 1
HRAEREZ B E 2K, e 7l g g 46 7+
YER, AFrEbEas b KAt T & sl (=K
MESE, 2009; AL A%, 2014); HZEK K
DT R 28 LUK DX PRI AR AR X 3 A v () r A6 A e
e ACARIRIAS SR, P 38 RN X Bl Py AL O A o g I
Rz v Ay B S PR R AT DX 8l RK = 4 X R I e
JKE ) TR i s, E I IRAB AR I, R
S5l JERCT AL n) e R SR Y

X EEAR i BRI [l oA (B 6, I KA
DI I DR R ) OB X AN R AT, TR
75 BRI X K I B 7K () o R R34 AN ey o 8T
ANRIZET KA JR ) 23 BT BEAS 5 31, Ik T AT B 7K 1)
WA RE— T8 o AR, AE ARSI
B, TEIRDC I AT B BH S B X 88, 3 m] g adi B
KRR ARSI S5O (R AR /N o ek, b
HUHIX BT 2= 3K 22 DIORH I A s i B /K A 32, R
T DRI B B R ) o A ae e E B, Rk
PR RN 2R A3 X R U7 Rl i I ORAELIX, %2
SR T ARG AN R RE M A WA, ARAE TR K
I 5 938 7 A 8 DX e pR 23 A 5 1] 7 3T A B R
I XT 5 2= 25 Tl g 2R 7 A 1 SR AU
4.3 FHPEIKH BT LFHE

Kl 7 R0 2007~2014 b L A X AR ZE 1 [
IKAET 15 SRR KB IE) H AR AR E, ATRLE 2, A
[ 2 B K ) H AR 22 S Al B3 o /IR K
HIEB RS, BN RIBEKERR,
T 8~24 mm Z [i], #F. KPZFERIFKEMEE
PAHY, BN EHEKENT 1~4 mm Z 7],
K SR K R H AL RIE S, AT 2~7 mm
Z 8], AHFE . RKPRZR/ NI 7K B (R WA A TA 3 B =
Bk i HAME, KR & T AT
AN R ZE 5 /N Bk ARG BRI AR A
LA FIRN . F KR HAR AR, R
W R ARAYREAE, =0 (i TN 18] 30l A 12 INF A
22 I, HUEEESE, 200k 3.6 mm A1 3.7 mm, %
ZE K B A ILAE 09 1, BF/K &AL K 1.8 mm;

TR BRI I 06 I, {8 6.9 mm, 4k
15 24 AEE— DN IRIEE A, 8 6.1 mm, FKFEFFK
/DR E 14 B 58, ONERHZ
WA TR, HZERREK R H AR 2k g AR
1, B AEAT B BLAERG ] 23 B, FR/K A 23.1 mm,
AEIA) 12 B AME AL, BR/K S 8.4 mm.
AR, b~ Jsib X RO 7K B
WA (JRFEE, 2014). 45K 1 bmeXn
SR, KEBEE AHRE TR X, S
KT H AR R, Jb 54 X 5525 B /K S A K 76 72 1]
Ko LAk, 2 XX R K AE 2 KA R 2 X R
WA B IR, FAT 35 1K 27 P T AR oy
TiEs AT W2 XU W7 30 2 K () WA 2 4 P AR
J&, ZERE BRI R K I 25 MRS R (IR AE,
2014), dbat 52K HUE(E I L H], Br S
7o RTE] T A BRI IO AH BRI — e BER, BT
AE[RII T H S R UL L A5 R SL [ e i 5 5
K 8 45 HI T 2007~2014 FEIL T4 X /N Bt
B 7K it [T DB L R BB T () 25 TR oA o 25 N1 K

7@

Precipitation/mm h'!

>
P

Precipitation/mm h'!
I~
1
/'/

Precipitation/mm h*!
S
I

OOIOO I 04|00 I 08I00 I 12IOO I 16IOO I 20|00 I 24I00 I
Beijing time
7 2007~2014 S Qb4 AN R =1 P-4 (1 /N K R 10 H AR AR
fik: (a) HFZ; (b) BF; (o) HF
Fig. 7 Diurnal variations of mean hourly precipitation in (a) spring, (b)

summer, (c¢) autumn over Beijing averaged during 2007-2014
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