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Strategy for Refined Control of Meteorologi-
cal Risks in Shanghai Urban Rail Transit
GENG Kailiang

Abstract Higher requirements on the ability of urban rail
transit actively responding to climate change have also been put
forward by the change of global climate environment. In order
to reduce the impact of meteorological disasters on Shanghai
urban rail transit, the newly developed meteorological decision-
making assisting system for Shanghai rail transit adopts ad-
vanced monitoring technology to provide early warning of me-
teorological disasters, enabling Shanghai urban rail transit to *
move ahead”in dealing with meteorological risks. On this ba-
sis, the meteorological risk prevention mechanism is estab-
lished, and refined control measures are proposed for Shanghai
urban rail transit to cope with meteorological disasters, in order
to minimize the occurrence of accidents and damage to facilities
and equipment.
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Tab.1 Possible risks caused by meteorological disasters in urban rail transit
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Fig. 1  Major weather early warnings issued in Shanghai

in 2020

2.2 LFigEmHEREZSRREZMAE S
—EXEHESFKRIBE B2 N LE
1961—2019 4 {1 Y AF B TR £ 45 (0] 3 A1, AT A&
SOV X R AR 0 VR T DX I B K R T A L X, 7
FEAETRSPISOIR] , o0 380 X R 2R R T U IX 3 ) e e
FPIET, vTRET | 2 01T BT AC 3 2k I 43 4 3l I
X B AAT A 15 B R IR S5 H T A ] A
TR RS R I T LT 2 ) R T JE
B, WK ERILIRR AT PESSGER LR,

K12 AR 4R o 5 (8] 43 A (1961—2019 4F )
Fig.2 Spatial distribution of annual average rainfall in

Shanghai (1961—2019)

9T RSN REAIR S R S e & — Bt a] , 33 X 3 Tl
LT RS TE F 0 F AR 00 L 2 I ok — 1 1
25 5 SRR B 38 78 SR RIE, 52w Ji5 SR 7™ FE 1)
FLETTRETE B H 7 e ff YL a8 MK B IE R B
B, 2019 4E55 9 5 5 R FilAr 57 6 B REs e
Wi FFE) 35 65 h, 4 s 08 ) DAY I 96 30k i 2903 52 3 28
WEEZRREE S, UESFYRE S 4
B K A
SRR R, MRERIGIRNE LS
PR Z 4 HERE 3k T s 2 m LR B 1 IE B
L2 PRI [l 532, 1 ™ 5 i 3 T
A E I DIBE . Flin,2021 4E5 6 5 & X
“HRAE” 1 ANV T BLIE S 6 ALk E 9 &
RIRAELRIBE
- 87 -



2.3 LigWhmHEXBEERNEESKKE
RIS 2010—2020 45 L 9 3k T Bl 52 D9 4%
FKARREGRN R EFHETG 0. WIE 3
s, i G R R RGE B S PE LT 1S ke, o i i
T 12 8, i 2R R L5 Ko 8 Y 2 1R 3L
9k, IR VKA LAY AR AL 2k, g el
WL, b BGE A8 2 A ia AT i 2 BTG
TEENE R RA E B AR T 55

20
15
12
9
l 2

BR/EAR Bl 1 RIR VKR
RA R EHH
B3 2010—2020 4F L g3 i Ll 2c i R g K 5%
51 & W= K FEE

Fig. 3  The number of emergencies caused by meteorological

—
W

Rt RAES/ M
S

(=] wn

disasters in Shanghai urban rail transit in 2010-2020

3 _EEETHEREE SR KRR

3.1 MELSNEXESZEIARRES

25 HIAR T L3 28 o R T AR R & A
(4T G0 —F0UE | DT A S I 0 300 i i ) P —
Pt o R, U5 5 FE MR AR A AR
P, ok AN [ b R DX 35K 198 28 B | 4 il i 1 B i)
FREEA TSR], X 5 9 3 5 W 3 Bl PN 4 0 22 3l
S %) T et AT BTN ] SRy T A AR R
3T A A X AR U S, v T
ZEIMAE 2015 AFAE 2 54k (16 5 4 3R 5 St o KL
T 45 0 B R T 2 AR BT Y
RO T N 2 kb B 25, 2020 AF I ifg 0 T
MiEASE S LTRSS oo R R ST
A ESZ MR RS, KRG HH L
Y TIT JE A M PSR | D e B 0 A B R S M
T RGN ARGk M R, SEEL T XS
R0 B S W | DR T 4 2 TR AR T
WE 4 FiR XRS5 8 6 RARBE.

1) o TR i AR 7R b v 3 T i
I A R B A MR R A B sk, — B
XIS T, T % BOR AT 5 R . IRk, 7R
B 5 VR B R iR R A S bR
TSR N2

2) KU TR MR . ARAE A ) T B, R

b VAR T I A A P A X R R R IR A XU
TG, AR T ) T [, o T S5 2 0y
Rl (sl g7 E (B aiRR) BE
(HE AR — B (HE AR 4 SR, B
7 RS 4 1) 2 BH RIS T (34 3y IXC ) e 5 DA K 4
LRI 1) LA L

3) RGN, & 4 b) Urs, ik
BNERER BRG] DX A M b AT MR U | AR )
Y KU | SRS S B DA Y R
PR AR ], X (E B S — H I BE, R4
¥k B 5

4) MR, ARSI PR, R B A
BV PR TG O o 2 XU T A R ST
YHT RS T A2 B

5) WUEfE SR, AiEoR T R X B i
S TR FP o R B0 b 3 A S TR B 7
IR

6) Wdm ARG . 24 iR e i P B A
Uit KA A2 R U RO, i o B A O AR
Sl B BN R . A R A ARSI S I
Ra7K e e S AR

ARG T 2021 4E1E R, 7RG 2021 4E56
6 S HE R A" B 14 S5 KA AR T A
Z G P, 3860 T R 22 v £ I ] 6 T )
JO7 EEARRTHS , th Ry o K Sk Tl 203 5 4 KA 1)
BB T TR NIRRT, FEZ RS
WK AR SR R N 5, LR B = i 3 S R
FBONIERE R R ek BT Ak 5 B 0 R T AE
AAGE A HESIIR T B 5 18 < 4 KU 8 45 fiE 1 ATk
SAIE 5
3.2 BEBSRSEXEKEEIIENE

1 SR BB AR S g W T B R AR B B B AT
S T LA Vg 3 T 0L 5 A G R g o
“OEORTRE” X TS 20 2% s AT R T
USSR IERE . S — AR X T I A
GRS RS AL R T R S SR . AR KU
Ui KA R, H L aniE 5 fis .

LRI R R 3 AU Bl 11 T A4

1) kAT TAEES . SERHLURInsR 4ok 4
L M 2 A5 DX 3 B i 15 it D AR HE ) K IR AR Y
G AT R TAE 5 S R 1T % L BRI ) =S
PHAMIL BEEE S5 | B 3 B 45 58 K 2% M W 1% 45 41
AT T, B 1k A 0 A I R A AT
AR PR =2 B N B 3 A kA



e J:ﬁ!ﬁilﬁi'!lﬂﬂﬂ&ﬁﬁﬁ
R HUE AR S

D D N
om0 o o

T

2021512322 14:36:03

B RR o sany
Il 15t 2= we mnnzies

BORR A GEHRR
OCUT - 3SCLE

a) MAALH

RSB TRBUR

b) ARSI

T AR
wRONE

7,000

5,000 "
e £
o i
-mzlsliiﬁlﬁilllé

c) REmIARER TV AR M R gk
K4 b iEE S RGBSR R e LA S Al b 4 S

Fig.4 Interface of meteorological decision-making assisting system for Shanghai rail transit and certain boards

SRR R
BRI LRI S AL
N o I— ,
| Dy [ RS {AREE )|
JESTTE '
|ﬁﬁI¢Fé| |$ﬁmﬁﬁmﬁ|
|ﬂ$mﬁﬁ1 F——+{%PMﬁﬁﬁ|
|L§ﬁ%ﬁ§| I&m&%5@|
14 REEE |- 14 B Fj

PS5 b R T L S R X AU B s T AR BIL A
Fig.5 Shanghai urban rail transit risk prevention mechanism

for gale disasters

2) wrAkas B e AR 1A I R IO AR 4y
CORREOG AR EE R (e T 1 R e A e T
TiH o [ Ak 4 it T ], 38038 42 5 18 7 A 4 1 )
FREAT 1 h HhPEGE , AN IR BLIE R o

2WHE XEH¥

o, - et AR 86 202112221045

BRI
o 0°CLAF . 35°CILE

35°CLLE {0
0CELF{0

3) SRAT A Ax . B A mIHLE ROG I R A M
TR T A S 0 A Ol o I8 O AR Bl R XU T3
LRI G as AT B S DL, St S A B 4R R
B (EIE SRR, FFEAR IS L A T 1R 2% 1 B A5 R
AT 432 B S R AT REREAR 35 T8 FU AR 2

4) iR FsHL FHRYE LGS RE T (2
SIS ST DUOT R B B 5 AR, XA H H
PR A E R IR A R A, B IR B IR AR
SR AIN RSO0 RU LAY S B U SR MR N LY I (N
ﬁﬂif”%\ﬂ?ﬁﬁﬁ%éﬁ\ﬁmiﬁﬂn BERRG.
BT E T 3 A 22 R, SRR R A2 KA
MafEE, 51 RE ST ﬁﬁigﬂﬁth TR A
ROz PR T % AT RYSE I

5) sALN SIRBA R . — I, 8 R
BLA L/ A AE DA 42 K i3 I 1A (8] T B 5F 5 5
—J5 1T, 35 I TG Sl A L R R
/B Eaiihe SRR DAY IEL UL e VA ISy V=Y I
B, LY R 5 T

.- 80 .



4 EEETHEXENNSERESZHH
B4t

FERL R UE SR 4 06 (O SERE L, VT
BHIE A X G K E T 58 R i A e R
HJF ST B8, YA B 9 80R T AE 1A 3L
PR, BT g4 T A G A R R AL R,
AL TN 2 SO N, A R

1) AR, & SRR, B 3 AT 4R 4
UG REAE 4, P ME AT 22 38 12 B 3 5C F I i
T AZIEAT 4 2 SV B A DG B R A7 T L = R AR
B X BEAL T T % B R, U3k 7 Rt 51 4
BT EA RN B T 60 km/h, KU Jjik 8 i} 3 iz
AT AN M A 25 km/h W3R 9 9 D IR
15 1328 5 50 2 R AL N 3 3 4232 A7 SR, 48 v X
BT R B SR PRl S5 R I L A
— BRI S5, BT BB 3 5l 45 4, By 1k 5 A i —
HP K.

2) 3w A R0 T A3 3 T X3 B
I, BT S AW WL . 8 A WAL ST B A
FUKAE B, 4 ) 2 FLK T 3 800 v %) B 0, o LK g
LT 125 B S /N T 50 mm, 1 41 205 2 B 5
A FBUK A R BE /N 50 mmy, JE)_E 81 2R A
VRS BUK X B, %l 4 B 3 8 BA AR 7 57 B EE i
L7, HZUE SN DX ) Z AR 0 I HE B DX R ARK
i Hb A5 BB 7 S R B TR T A%V S AR A
N2 0%, A S5 SR AAh B RO i A
B

3) i 7R HL BRI B A
Wz B ML, Ll AR R 3 15 B R AR 48 46 1&
FeAH I, S IR 2 B 3 AR 18 | 13t
WA MNER 2 E IR E TAE

4) WS vk R R, B — A A R etk it
KA AR IR T B, X e H AT T 4 A i v
UK WG R G0 (F SR M Sk A ) Kl AR A
St AR ORI e, DA/ I 2 55 R T X IR i
BRI, N RS T A, AR E R
Brol Al ARl B BB 7™ A I ST R 38 2 1
THERAEER . APk TE 7 D BE SR 8K, 55 A4
T2 VR AS R 2> F 1 IR /h

5) RN GG RT, bR T LIS A Y
I R Bl P L AR AH S B il At 25 D Bl
MZ5, WAHE KKK, NSRS L X

- 90 -

PR T AR RIIBE 3l B 3 N 2 N L) R
Xk

5 #5F

Yl T U S S G R U T, R B
T HL R R 55 A R P R R T LT
S 18 B BT IS A, R R U RS
A P18 O S THE S T L e A R b Dl ) i A ik
0N NI BE T S S5 TR 7 B RS Rt SN
PEBSOE R, S R [ PR 3nk i B 52 0 1 R
AL A i SR BBUHY B 185 0 A7 225 VR o ST B 1 52
T PR GRS R 4 T 4 B A R 1
AR O R GE AL ARR T T A

S 3Lk

(1] B, XG5 07 bR, A3 3 R A2 1R T Sl Th 9103 = 3 By HE
KRBT ] BURIRTITHE 5218 ,2021 (11) :36.
CHENG Yongyi, LIU Junfeng, WU Fanglin. Research on water-
proof and drainage countermeasures of urban rail transit under ex-
treme weather[ J|. Modern Urban Rail Transit, 2021 (11) .36.

[2] WfESC arak, wpE EITHEk 1 SRR LM KR 55
FEEW[C] /hERL% 2 835 WP EISRERMER
S14 JBUR ELBR I R I ARG S5 1 BT 5 AR —
FNMRIGMSs KIERIE. AL P RS 4#4x,2018.7.
PAN Jiawen, YANG Qizhi, PENG Jie. Analysis of meteorological
conditions and discussion on service scheme of Xiamen Metro Line
1[C] // China Meteorological Administration. The 35 th annual
meeting of China Meteorological Administration S14 innovation and
reform of meteorological services in the era of big data, internet
and convergence media — the 8 th meteorological service develop-
ment forum. Hefei; China Meteorological Administration, 2018
7.

(31 ZF@sC, i, ik £ 78, 45 iy I8 28 38 K F P R E
GBI T I [T] . SR EE @ AT AT , 2005 (6) <23,
JI Yunwen, SHI Qizhou, YE Yuling, et al. Definition and classi-
fication of hazardous weathers on urban mass transit[ J]. Urban
Mass Transit, 2005 (6) :23.

(4] BRirph. BHESRTTRRRENRE LR SEHT]. IR
Bl k#2017 (6) :54.
CHEN Zhenlin. Urban meteorological disaster management in
Shanghai[ J]. Advances in Meteorological Science and Technolo-
gy, 2017(6) :54.

[5] S5 SR TN B0 B 45 76 b if 0 38 5 3 vy 48 il THT 28 %
TR ]. ST PUE S E ST, 2016 (3) :138.
WENG Chunhui. Application of strong wind forecast on Shanghai
rail transit elevated and ground metro lines[ J]. Urban Mass Tran-
sit, 2016(3) :138.

(ki H1.:2021 - 11 -17)



