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Abstract: The geo-hazards comprehensive evaluation index system was established in the early stage of the team,
and the number, the number density, the volume and the volume density, which reflect the spatial dimension, are
used to evaluate the development degree of geo-hazards, excluding the evaluation factors reflecting the time
dimension. In this paper, disaster years reflecting the time dimension are introduced to enrich the development
degree evaluation system of geo-hazards. The median logarithmic method and probability density distribution are
respectively used to processing data of disaster years and volume, and the entropy weight is used to determine the
weight of evaluation factors. The evaluation models are established and the evaluation results are divided into four

levels by the slope method, reflecting the development status of disasters. The geo-hazards occurred in
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31provinces in China (excluding Hong Kong, Macao and Taiwan) from 2011 to 2020 are taken as examples, the
development degree of geo-hazards (landslide, collapse and debris flow) is evaluated and divided according to this
method. The results show that the geo-hazards high development areas cover 323 counties in total, involving 19
provinces, mainly occurring in Southeast China, Southwest China and Northwest China. The sub-high
development areas cover 566 counties in total, involving 25 provinces, mainly occurring in Southwest China,
South Central China and Southeast China. The moderately development areascover 623 counties in total, involving
30 provinces, mainly occurring in Northwest China and North China. The low development areas cover 1336
counties in total, involving 30 provinces, mainly occurring in North China, Northeast China and East China. When
compared with the national disaster prevention deployment situation or the geo-hazards distribution, the evaluation

results are in good agreement with the reality. In addition, through field investigation, the evaluation results are

more consistent with the actual situation.
Keywords: geo-hazards; development degree;

distribution; spatial and time dimension
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Table 2 Scale classification of geo-hazards
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Table 3 Volume assignment of geo-hazards
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Table 4 Landslide time coefficient
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Table 6 Debris flow time coefficient
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Fig. 1 Evaluation map of geo-hazards development degree

HW . Wit wmkdH X I s566 4B, Wk 2548
(ARIX . FLEET ), 250 A 46 DU I K EB . 2= B e
FIREH . IR AR WAL TP RE L AR
BT PERES L AR CHE . WL RER . SN VE R L B
VG R LA B ARAR s B R E BB AT 6 44 A
BB L L I = A i N A i B = T 0 I o = I 8
623 N E, W R 30 M (AR X ERETT), F BT
N Ny NG SN 7 g N v NG N T O
TR, AT XI 1336 NH, ¥ K30 1045 (H
WXL ERET), REAAEEE . P . HoRde
. NS BT FHARVEES . LTS WA AR &
MEB . AR IR AR R LRehALEs . LIRS b

(2) PP 45 SR 50 F

AR R B KB ECHE A AT 17 AL A
JI IR =g YLPE L P A AR Wi, B
ML BEPE . HR A EK ., B VR . A

B A E N 17 A EAPRE (AR ERE)
K A, B SR BEPE L ILPE . Wi, R T
POWARE . AR P I PEAR . CHOR . TR B,
MBS EE X BB S ZYEE N 88.2%.

2011—2020 4F, 3t % A= b Ji ¢ % 98 739 4b, MK
B LA, FEAAEW . WL LE ., s HR
IR m L TV RS WL ERE 1L ANE D, N
WK R A BB 89.6%; WKL I, B RLUAI R AL 9%



2022 4F 5 10T, 55 36 Ik 25 4 B 0 b B K T kT R B PR F ST - 143 -
x99 WRERELAFEETFNMERSEHESIT
Table 9 Quantity statistics by provinces of evaluation results of Geo-hazards development degree "~
B B RET XA B AT KA R EBX B AT XA | & B B AT XA BT R AH hRE X IR T X
et 16 0 6 2 8 WaLE 103 33 20 15 35
KA 16 0 0 1 15 WEE 122 70 38 4 10
WALE 167 0 5 26 136 JTHRE 122 15 33 40 34
IveE 117 0 0 33 84 JUWE 111 10 49 29 23
MEH 103 0 0 8 95 WA 25 0 0 7 18
LT4E 100 1 7 13 79 w38 13 20 1 4
HHE 60 1 5 14 40 i 183 73 75 22 13
BRI 128 0 0 12 116 SN 88 4 37 44 3
gl 16 0 0 0 16 =“HAE 129 13 70 39 7
LHE 94 1 2 12 79 Y 74 0 15 43 16
WiLE 89 16 27 28 18 BRIUE 107 11 28 47 21
LHAE 104 15 11 14 64 HlE 86 17 21 30 18
s 85 6 30 22 27 HiFE 44 2 10 17 15
VA 100 21 41 31 7 THE 2 0 2 5 15
INARE 136 0 6 10 120 s 105 0 7 30 68
A 158 1 1 24 132 At 2848 323 566 623 1336

T BAEO AR RIEATE REGH 20204212 A M504k

FEAREN)I EH, B BN B =
M OTEOR . L BETE AR 10N Oy, o RE BB
96.4%. R FNHL R kB X ELELZ 1948 10y SR Ry 1l T K
FEHRZL MR E D, 525N 88.2%.

PRI, PR3 2 DT R B 0 8 15 0 0 2 DAl o ¢
FRE A, AT 45 AR5 SR e W&

(3) T &5 Xt H

1A Z RAEGY N T I B9 #4555 R 51 AR 8
PR 25 SR AT X b, & BLPPAN S ms  22 5, 4k 48 A

AP S PR o 8 B AN SE s IR T, ARGy I S
80% HYELPPAN S5 Gkl 73 B I 5 Bl N, ISR A A
Bk (K 10), A5z 9A4F 0y 141, 14 E
BLaREm TV ES, WAZIKERN TG, &l
HEEAREMJRTVES. vEs b Jer] w2,
ZRETRA TR E, ML /Ny, RELRE ™
H; HINB THAEERX, 2K EFHEE. HEKE,
MR LN 32, KOHE L m Ry B R NIk,
IR Z OIS R AR FEA TP S AT 5 SEBR T O

F£10 ELRGFER BRTRARIANZRENEFIEFEFMNERESR

Table 10 Different evaluation grades before and after introducing disaster year factor in Yingshan County, Luding County and

Gongjing district of Zigong

R ¥4 BIAZIAEMETREY  RBIAZRAEMH TS SEIN RS BN SHE0Em°)  WESE  ZRENA
1L 3 . i 39 109 0.024 0.067 5
i) 2 4 0.001 0.002 1
biEg’ia 14 38 0.006 0.005 3
PR 4 3 i) 3 6 0.001 0.003 2
T 41 146 0.019 0.068 8
5 #Zip Fr & 045 B, TSP &5 A8 A fn B B R L HER

(1) BIASZ IAEAy BT 9k kb b 5 0 35 % R i OF
r HR I TR A B 23, 26 T A R A T R AR AL
JEAUER DR ICE R SR AR R 2K
AR SRR A4 PR R

(2) 2R FH AL o 7 VA 97 RO A, A S A
BB, MR PPN S R R 2 s L B b IR RR
X o WBGENE % WA & R BUE, REHEH S BT 4

HEAT d2 A0 HE A TR) R SR FH A B v (5 508 505 vk Ak
PHALBEC , i e BRI G 22 Ky a8, 3 T X 32
PR AT T B A A AR R W S ek B R, R
HE 304 B 1ok Ab P52 AT (0 B, % 52 IAT Ay LA B[R] R
e kT R 5

(3)HEH 2011—2020 4F £ & A= 1Y b Jit 9 % 55, 7F
M DX IR B A T R AT BCIX BT AT X, B
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X LA 2 31 AN (AR X AT . &30
T3 AT VAN, PEA O 3400 43 R DU A A G b T K
EMABRXILIIANAE W R 19ME (HRX ., HiE
7)), B A 75 5 RS L AL P AN AR L TP AR
R TTARARER . AR A PP L MU AR, m AL
HN RS, Bm kB X3 566 B, W 25 4
(HIRIX., HEET), EEAMAEN N KER . = m hHs
FVEE B . IR A g 3B . AL VIPERE . TR K
BB PE S L AR WL SN P RS B
PUrg B LA M MR BB . R E X 623 N8, W M 30 4
ACAARIX ., BT, EZ G H o 8. U s .
L P N T | N N i g O 2 O 2 =
X4k 1336 M5, W 30 A (AIRIX ., HEE), 3%
R PO . HavdbEs . N5 BBV, Ak
[N T Rl N I [ S 19 B N T T N G
g GRE A INDiN

(4) A2 D GBI 9T 28 17 100 30 2 DA b Jo ¢ 3
KRB, RRTN G R G Z ARSIV EE . B
A0S M PR RIFIE BH , 51 A S Bt i (] 43 A 19 52 9¢ A0 R F
J& B PE 25 B | AT TR A5 SEPR IS .
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