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Correlation Analysis and Application of Heavy Rainfall
and Road Waterlogging in Beijing
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Abstract: The Flood Situation Reports released by Beijing Municipal Flood and Drought Control Headquar-
ters Office from 2007 to 2011, daily rainfall data from 20 climate stations and hourly rainfall data from
more than 200 automatic weather stations in Beijing are used to make statistical analyses of correlation be-
tween heavy rainfall intensity and road waterlogging in Beijing in the past five years, in order to find out
the rainfall features, critical indicator of hourly rainfall intensity and road waterlogging caused by rainfall
in two hours in Beijing urban area. After applied in road waterlogging 10 times during the flood season
(June to August) in 2011, this critical indicator of road waterlogging is proved to have good reference val-
ues for road waterlogging forecasting service in the future.

Key words: road waterlogging, rainfall intensity, critical indicator, analysis, application

T BT A B ke i L B S SR S AR

51 5 SE T B2 2SSO A SR I XA X3
£ 2% 10, 75 47 48% K (Landsberg, 1981) , 3% ¥ 45 I F %

At HBAR A A R AUARAE . PR RAT L. RO 2 A VR A R L 4 i R B 9
FRAR NG =T FF 1L, MM R S 2% s AU PR RO R R A T I 52 2 XU S e 4 o

x JER TR AR 25 5 S 0@ 38 15 H (Z09050601660900 1) Fl [l 5K - — T " Bk 4 3 £ 31 % T & 900 B 2R (2008BAC37B05) A [H] %% B)
2012 4F 6 H 28 HUkHa: 2012 4F 12 A 12 HYKEE Fa
FAEF URE FENFEILR BRI S P AP S, Email: yich@ sina. com



%8

JU IR 4 -t 5t iR B T 530 B BUK G2 3T 20 B v 1051

HEHEZE,6—8 H MW EMN 70%0~76%. BRM
SE (201 1) X & A M B R T 2R 3 s A AT T 0O
TR E R - BN IR, MR a8 R A T EE
L BAARRBAE =A . (D B R 15 H 2%
b B R LU S RS AR 0 S R T 5
A X (2) M B 465 T 08 15 1 B B8 V0 A O 98 20 M 1
Tt DT IR T % & s (D B R T R
T 1 B (A5 M U 55 A0 e TR R T I A B R I
HORZEEXNDZ ARZHERZ EARTPRE
T A A5 B 2 W5 3 )RR R RS e, SR
FESE(2012) %57, 157/ B K2 W 1Y b IR 5% e R A1E 2
15 T HFSE - 2 W IR X R K 1 fnk 2% 32 224 5 7 T 1)
VR s — 7 180 A b 0% 340 KU 46 T fid & VR S 53— 5 T
Shy Ml T T 3 1 J2 U S 1) S ) 3 R A Al R . B A
S5 (2010) 3 128 %o 2 B 25 43 B 23 A B4 25 2R 43 0, 48
TR T PIARTE B IO T B 1L M B S B =2 () Y A
VEFI 2 . TEIEAREE (2006) WF5E T 74 B & 5135 5 ik
T S b T8 B B X H B B R S R 5 R Mg 5
(2012) W55 2 B, Jb 5 #b T 1) 46 THVE F X 22 50 A B
SRR . BEAE (2009) F SA TR A S A 5 PG
=R JRy b R T DTRG0 RE AR B A L =R
by 2 T A 2 W 54 A R T . 30T b TR AR R XURT A
T2 v XA 8 XU 2 5 M A T A R O B
V6 DX B 5 e — B0 . 3 MG AE (2009) 5 46
L b R B ) EE S5 TR b T R KT A ) A
AU 5 Jr) b R TRV DR AT A, DL S
YR, Z WY RS K R R IR, )
Gy 7 A Jey MR T R R T I 2R A AR HL A B
o ROBERRAE o HL R Pk 28 2 R iR, B [ J L5 B A
Gr AR IR IX IR R A IR A SR (201 1) I ]
ATt XN WL sl 1 5 2l 3t 00 Bk 43 B AL
I T TR 81X 52 W) 3 T 4R 282 I (i) R 6% T i 32
SR T AR S0 T BTN R AR ST 38 0 B0k
/U, S TR B JR) MR R D I R . D Rt e A
(2012) X At 50 T 58 [ FR 40 X M i B A7 1
$EH 20 a0 90 AR 2 S5 b 5t i) K g e 5 AR TR S
HE Ry b PR PR RRALE & B 7K 23 A AN 1 B R K P RBUR
ARAC— VY R 1) AR A AT

Wi I T R R B A 7 Wz e 3 5 K o A
B Z TR T B B b I BT A5 B R A5 2l BT
T3 5 FUK R B RRR /K S B2 8 s N 957 461 2 AN I

TNE o Sul i DR A R L BN T PN B R e AR AR
PN B 9 AR R L AR I R AT B B2 o Sl g Ty
B7 S AT A R B4 G 55 BRI L X R TR
M55 TARSR T 3 m 2K

AT Sy RS R B e N i o R R
T BE B ARUK L X T B g U R S aE B AR K
2004 47 H 10 H AU BT JR % B R XK
A TR 7 DX 2 B A TR AR DX p T R 58 R O I [ 4R
- BE X T8 Y 7 S AR 2 i B HE K
BRI AN T 25 I A HE AR SR DT i A Y I
T RR 7 - T A 0 e B s o e (fk 2 ] 25 .2005) .
Pt st N RBUR B TR 5 45 45 38 Jp 24 % 2011 4F
6 A 24 H KA B TR 8 4 38 . 2011 4F 6 ] 23 H
JRy M R BT 4x T A 29 AR A X B A B B
i K T SCE P WA 22 Abs TR 3 AR MR
S BB K AT LA A I i i 1 I T R R
PUR i

FY 2 AT L o % b a5 G T 5 0 AR B G AR
Fror i AT IC O B2 LURT dr T b s o e 7l 22 A
1 e U BBl O e 25 S IR A 93X 75 T 8 4 A A
B A SCH o3 B At B 2 0 T A 08 B AR 1Y
GEit SR A I R I B RBUK IR 5 RN 55 5 I B4R A
PR AR 55 $E 52 % 4K s

1 BOR R T5 ik

JIr FTBERE S 2007—2011 4R 3R (6—8 H)dbxt
T 20 Al 20 WF 2 20 iF H R 5 s b
A 2 A BE R 19712000 4F 5 JL At 200 £
A B B G 2/ I T R 5 AE RN R B
B TR P95 45 T I 2 3 Bk H R A B TR 3 41
ALAE B BUK I ) M| XA FROK R S5
M e J3E 46

KL R 20 ARG H B A A Sh A4
3l 72 /)N I [ TR A i BRUK AT e o A B O s
A TR [ Bl /I I T 5 A 5 T AR UK AT A O
s B ST A BUKAS 650 5 G i AR AR . 2
5 BUR TR E R2 0 i B2 5 I T 3o 7 v ARUK IX A
NN R fe R fEL L2 h SR R R KR 6 h R
TR T i (R S A ] 25 25/ I T B A 45
FoR T BRI UKL » [ 2% S8 BUK S i F2
K A FROKA B 53 183 9 5% AR K R EUR A



1052 A % 939 %

L IR DI 3,21, JJ 0 3 B BUK £ 120072011 F L R
R (3.2, 1) 43 51 5 F 9 0 35 T 654 (15K A Rok 55 A8 e T 4 45 R
3\% g @JJE.%*EUKE o~ IEJ /J\ ing [‘%ﬂﬁ%%z ] 114 7"93‘% Table 1 Statistics of road waterlogging
Z 8 and rainfall in Beijing in flood seasons
S from 2007 to 2011
2 3T 5 ALY R A UK LUTE T S s
i e £ 2007 4F 2 278. 2 —33.9
2008 4F 8 416 —1.2
3 - . 2009 4F 6 307.1 —27.0
20072011 43I (68 J1) LR AL 5T AR yoto i i S o

BUR Bl TRBT T H5 550 I 48 B R A 09T G i 4t 2011 4 10 450. 7 7.1
oAb I T 29 IE AR K .

2.1 ESFRPERRESRARERRKHXE 22 ESHERBAERABRMESAHERRKX
#

20072011 4FJHI . 4T Al 0L (36 D, KR4
93 VY 2R TR S AN [ o L [ 00 3 J RU/K HE B ok B 2007—2011 4FHM] 2 GE3 al WL (3R 2) 45 1Y
ANIE ., Hodr, 2011 4F A0 B T & 5% £, 4 450. 7 Rof T AN [)  HLGE B B B Bt R ] . He
mm, R E RN 7. 1% SHAEM LR 7 AR 8 M6 A R UL A R 4 0 148. 7
2. Bk 5 4F 0O W AR R E AUk mms B BUK IR EUR 2 3 0 3 18 H BT
PR AL A 10 ;2008 4ETRII R 2  FE M & IRZEEBUKWAE T84 460, F¥ o 1.6 ;6 A
o A16 mm, B IR T 3% — 1. 200 HE i H AR B TN 5 b T8 B BUK iR b . 5340 N 7 A AN TH]
HELT 8 KB AUK., BMRE R WESH  F0kE 2011 4 7 J B & 5K, 235 mm, H
W38 B BUK S R Y UK IR B £ 35 6 k. T L4 R A T

F2 20072011 FAMEALTERRASAHRTREITER
Table 2 Monthly statistics of road waterlogging and rainfall in Beijing
in flood seasons from 2007 to 2011
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Fig. 1 Frequency of rainfalls in different intensities in one hour observed

by automatic weather station in flood seasons from 2007 to 2010
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Table 3 Correlation analysis results of road waterlogging and rainfall in different hours,

raininess in one hour, number of stations with different level raininess
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Table 4 Statistics of critical indicator of different level road waterlogging
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Table 5 Cristical indicator of road waterlogging in Beijing
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Table 6 Road waterlogging, raininess in one hour and two hours, and the influence in Beijing in flood season of 2011
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