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Spatial-temporal Changes and Influencing Factors of Geologic Disasters from 2005 to 2016 in
China
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1. Department of Earth Sciences, College of Mining Engineering, Taiyuan University of Technology, Taiyuan 030024, China;
2. Taiyuan Environmental Monitoring Center, Taiyuan 030002, China

Abstract: China is a geological disaster-prone country. Frequent geological disasters cause a lot of casualties,
and lead to serious economic losses and the damage of ecological environment. Therefore, it is of great scientific
significance and practical value to acquire the occurrence characteristics and the loss status of geological
disasters. Based on the "National Geological Disaster Bulletin" issued by Chinese Institute of Geo-environmental
Monitoring, we analyze spatial-temporal changes and influencing factors of geological disasters in China from
2005 to 2016 in five aspects: the change of occurring types of geological disaster, the spatial distribution of
geological disaster, the cause of geological disaster, the loss caused by geologic disaster and the avoidance
situation of geological disasters. The results show that: (1) Landslide and collapse are the main types of geologic
disaster, which account for 70% and 10% of total geologic disasters, respectively. The total number of disasters
is obviously reduced, especially the collapse is obviously reduced; meanwhile, the number of the landslide
disasters has some reduction. (2) For the spatial distribution, geologic disasters mainly distributed in Hunan
province and Sichuan province and so on, and they are also the provinces with the highest economic losses.
Sichuan is also the province with the largest number of deaths and missing. Serious geological disasters mainly
occur in Sichuan province, then Hunan province, Guizhou province and Anhui province. (3) For the cause of
disaster situation, the geological disasters caused by natural factors decreased from 96.6% to 92.0%. Compared
to natural causes, the proportion of geological disasters caused by human is increased, which is about 0.5%
annually through regression equation analysis. With successful transformation of Chinese economy and the
method improvement of disaster prediction and prevention, geologic disaster caused by human factors may
gradually be stable and few slowly. (4) For the event of disaster losses, direct economic losses have reduced from

4.09 billion Yuan to 3.17 billion Yuan, and the number of dead and missing people has also significantly reduced,
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about 75 persons per year. Geologic disasters of super-huge types only account for 0.5% of total number, which
cause 25.7% of total number of injury and dead people and 47.7% of total direct economic loss. (5) In terms of
the avoidance of geological disasters, the percentage of the avoidance number of geological disasters to the total
number of geological disasters increased from 2.8% in 2005 to 7.0% in 2016, and the percentage of avoidance
economic losses to direct economic losses was increased from 9.3% in 2005 to 22.4% in 2016. The percentages
of the avoidance number of geological disasters and avoidance economic losses are about 0.7% and 1.5%
annually perceptively using regression equation. Through the analysis of the long term dynamic monitoring
results of Chinese geological disasters, it is found that Chinese disaster prevention and mitigation has made
remarkable progress.

Key words: geologic disaster; spatial- temporal changes; influencing factors; disaster loss; disaster degree;
disaster avoidance
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Tab.1 Occurring number of different geologic disaster

types from 2005 to 2016
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2005 9359 7654 556 137 20 15 17751
2006 88523 13160 417 398 271 35 102 804

2007 15478 7722 1215 578 225 146 25364
2008 13450 8080 443 451 - - 26580
2009 6657 2309 1426 316 115 17 10 840
2010 22329 5575 1988 499 238 41 30670
2011 11490 2319 1380 360 86 29 15664
2012 10888 2088 922 347 55 22 14322
2013 9849 3313 1541 371 301 28 15403
2014 8128 1872 543 302 51 11 10907

2015 5616 1801 486 278 27 16 8224
2016 7403 1484 584 221 12 6 9710

Y + 2008 45 (4 L T 9 S A 24 Hh M B TR A

frscH

MFE1RIFE H, M 2005-2016 4, 5 T D HI4EG
(112006 4 ) Hiu i % 3 BB ARA, T I R ECE
RS TRRRERA, L2005 4F 114 17 751 FEAKE] 2015 451
2016 4F-11% 10 000 LA 5 P31 2 A o 22 (4 b JoT K 3 2
Y, A I B o TR S 2 70% A5 A A
SRS (4112006 4F ) B3 85% ; vk My i , B eI i
e o1 o B Ml T U 2R A B 2 o b TR
B 10% 247 s SRIG MU TR AT I  HL TR B3 s
LR IRTTORE , K A4 50 B B Ak K vas b

FEF 31 P T AR O R 9 R I
5% 2005-2016 4 BCR AR ALk 3, Qi 1R .

FERL A T R S B S R K
BN B AR, PR FL & T R Al . A
B AT H o« Hb 0T 9 T R W 5 3 A A
2005-2016 4445 T AL AR f ka3, B j
SR A RAE

22 MRREZEDH

GBI HbL ST I 1R 2 ] 3 A AT, 2 TN R
R TR IR I FER™, SR IR
P L= A8E Ll =8 22 1 - PR P L - R R
S v T b BT A R PR AR B 2 RIX ek, T

£ 120 000
I# 100 000
T 800001 ;
K 60000{ ¢
gr
b

#

40 000

BT 2005-20164F 4 5 5 T KL 1S 3 9
pleg i sR
Fig. 1 Changing tendency of total different geologic disasters,
landslides and collapses during 2005-2016
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Tab. 2 Distribution status of geologic disasters in different

provinces from 2005 to 2016
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Fig. 2 Spatial distribution of serious geologic disasters
in mainland of China from 2005 to 2014
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Tab. 3 Causes distribution of geologic disasters

from 2005 to 2016
By BRIEE A% AR HH% B
2005 17 148 96.6 603 34 17 751
2006 97 870 95.2 4934 4.8 102 804
2007 24 350 96.0 1014 4.0 25364
2008 25517 96.0 1063 4.0 26 580
2009 10 189 94.0 651 6.0 10 840
2010 29 285 95.5 1385 4.5 30670
2011 13 902 89.0 1718 11.0 15620
2012 13 677 95.5 645 4.5 14 322
2013 14 847 96.4 556 3.6 15403
2014 10 328 94.7 579 53 10907
2015 7047 85.7 1177 14.3 8224
2016 8937 92.0 773 8.0 9710
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geologic disasters due to human factors and total geologic

disasters from 2005 to 2016
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Tab. 4 Total loss due to geologic disasters from 2005 to 2016
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2005 578 104 339 36.5
2006 663 111 453 432
2007 598 81 446 24.8
2008 656 101 841 32.7
2009 331 155 315 17.65
2010 2246 669 534 63.9
2011 277 0 138 40.1
2012 375 0 259 52.8
2013 481 188 264 102
2014 349 51 218 54.1
2015 229 58 138 24.9
2016 370 35 209 31.7
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Fig. 4 Changing tendency of dead, missing and injured
people due to geologic disasters from 2005 to 2016
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Tab. 5 Loss due to geologic disasters at different degrees
from 2005 to 2016
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KA 26 22 0 15 2
rpid 257 43 1 21 5.5
I 7923 92 1 93 8.4
2014 KA 61 56 21 44 17.7
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rfid 790 68 6 39 14.9
s 9921 140 16 115 15.8
2013 FERH 113 312 0 14 573
K 194 63 0 48 13.5
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Tab. 6 Successful avoidance of geologic disasters
from 2005 to 2016
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2005 500 17751 2.82 3.41 36.5 9.34
2006 478 102804 0.46 2.39 432 5.53
2007 920 25364 3.63 5.5 24.8 22.18
2008 478 26 580 1.80 32 32.7 9.79
2009 209 10840 1.93 1.64 17.65 9.29
2010 1166 30670 3.80 9.3 63.9 14.55
2011 403 15664 2.57 7.2 40.1 17.96
2012 3532 14 322 24.66 8.1 52.8 15.34
2013 1757 15403 11.41 19 102 18.63
2014 417 10907 3.82 18.1 54.1 33.46
2015 452 8224  5.50 5 24.9 20.08
2016 676 9710 6.96 7.1 31.7 22.40
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