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Temporal-spatial distribution and monitoring and
early warning of sudden geological disasters in
Beijing during the period of 2004 to 2018

CHENG Suzhen, LU Lu, ZHAI Shuhua, ZHANG Changmin, HAO Chunyan, REN Kaizhen
( Beijing Institute of Geology ,Beijing 100120, China)

Abstract;In the paper, annual “ Beijing geological environments Bulletin” and “ Beijing Water Resources
Bulletin” from 2004 to 2018a were comprehensive arranged, then the temporal-spatial distribution discipline
and categories of sudden geological disaster in Beijing were analyzed according to all kinds record data. There
were four categories in Beijing, such as,rockfall,landslide, debris flow, and ground collapse. Rockfall is the
most frequent category of sudden geological disaster. Small harm degree and wide distribution are the common
characteristic of them. The year in which the number of sudden geological disasters occurs in Beijing is also
the year with large annual precipitation and most of the sudden geological disasters occur in the flood season,
which indicates that the sudden geological disasters in Beijing are closely related to rainfall. After heavy
rainfall , sudden geological disasters in different categories happened. In in recent years, monitoring and early
warning of sudden geological disaster in Beijing are in progress,and some achievements have been made. But
related scientific research, monitoring and early warning technology and other prevention and control work still
need to be improved. The relevant conclusions from real data in the paper,can provide an abjective basis for

monitoring and early warning of sudden geological disaster in Beijing.
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Distribution of sudden geological disasters in Beijing from 2004 to 2018
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Fig.2 Sudden geological disasters in
Beijing from 2004 to 2018
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Fig.3 Annual occurrence number of sudden geological

disasters in Beijing from 2004 to 2018
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Fig.4 Average annual precipitation in
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Table 1 Statistics on precipitation in Beijing from 2004 to 2018
A4y 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 SEHI{H
SEREK 539 468 448 499 638 448 524 552 708 501 439 583 660 592 590 —

A (6—9 H) 441 374 357 341 500 354 353
81.8% 79.9% 79.7% 68.3% 78.4% 79.0% 67.4%

U5

479 532 457 353 447 519 481 504 —

86.8% 75.1% 91.2% 80.4% 76.7% 78.6% 81.3% 85.4% 79.3%
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Fig.5 Spatial distribution of sudden geological
disasters in Beijing from 2004 to 2018
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Fig. 6 Distribution of sudden geological disasters
in Beijing from 2004 to 2018
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Fig.8 Distribution of rockfalls in Beijing from 2004 to 2018
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Fig.9 Distribution of landslides in Beijing from 2004 to 2018
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Fig.10 Distribution of debris flows in Beijing
from 2004 to 2018

B 11 bR 2004—2018 EHEIBERES MG R
Fig. 11 Distribution of ground collapses in
Beijing from 2004 to 2018

EEIR R
1.3 SR M BTR & 5 R FE T

2012 4“7 « 217 b Uk KRBT, 72 B v [ S7 DA
R 2 2 A T A K ) R A R A R A R R 2 20 /MR,
ST R 170 mm I8 XOF 2 B R & 215 mm (5
Pk AL 5 T B I ) o BERT R H L2012 4E 7 22
H st i UE A By 1L A5 X3 % Az /N 3 3 A4, /)N
RUAAER 1 4k,

K2 LEERTREMBEREEE

2016 427 19 HO1 ik& 21 H 6 I, 4t X
Bt T — Gy RS SO A /NI B 3 A T, 4 6 A
Wi E ¥ 3k 210 7 mm, PR A o 2012 4547 -
217 JL 5 R T CBOR R B AL 5T B U ) o 2016 4F
7020 A2 H 36 R A ORI VR 4 9 S i
374,205 T A 2226 H, 3K AR A W R AT
W E ST 12 4b. 2016 4 % % MR K E B EGK 67
Hb A 15 AR B 2 AR

HAh 2017 45 6 J1 23 HSFEFTR . 115 M X %
2 KR PR IX A /NI 4 Ak 57 118 HBRFE T
E PR IR ] e P 1K /N A 050 5 A /IR 1 b
8 1123 F MBEHTIS %t /NI 6 A,

S B A 2 WY 5 M K T B O
e 38 77 9 T 358 52 R M A P R R

2 REMREREFLENRERR

s I TR A TR R AEOR PR AE B R M A ER
TE IV ZR G0 B b I M A LA — 7 U [l A 3 3 78
A U P 358 25 M T A DA M I R 6 A I S
8 22 FE BRI S AR T T DR R4 R St 2l 2 M
EeR' S ASE SN EPSSE 987N IS E S EPSY U EP S )
Ak T ¢ A B R R A A AR A Bl T, L B
3B 9 T RE B A s E) RS G L A E I K
B SOR AT 3 J7 58 A5 OC TAR (b o R B IR B AR R
it (A7) (T/CAGHP 002 -2018) ) . JL5TT H A IE ££
ST 5 S 3 o 9 M B AR G () AR L 4y
SR T P S 2 B Jo o 26 M 0 T AL 8 (B ) (R 2) o
B — AR ERA B S B0 SRR BRAE , TR 1k 22 2 AN [

EMHREMRE(FE)—K

Table 2 List of major monitoring and warning instruments ( methods) for sudden geological disasters in Beijing
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Fig.12 Location map of a debris flow gully monitoring

instrument in Beijing
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