%36 B 1 K
2021 4E 1 A

=4

JOURNAL OF CATASTROPHOLOGY

% Vol. 36 No. 1
Jan. 2021

JHBL, VR, BOTRE, AR HETEISIAE B0 BOEUE RIS BORE R T 5

IH GBI G B BON I T]. RE¥,

2021, 36(1): 201 -206, 234. [ZHOU Qi, XU Qiang, ZHAO Kuanyao, et al. Parameters Probability of Landslide Numerical

Model based on Uniform Distribution

A Case Study on the Heifangtai Terrace [ J]. Journal of Catastrophology, 2021, 36(1):
201 -206, 234. doi: 10.3969/j. issn. 1000 —811X. 2021. 01. 037. ]

EFH S HHBESEENS S RERETR
—UHEHREAEELBHE MG

oo,

L, REMR, URE, B, 248

(L. BCHRER TR TR B i 5 3 R 85 fRp R X A S %, D)1 iR 6100595
2. hEPBEERE . KRR LI E S EREEHETE T, U1 RHER 610041)

O A BUESER S BRI . X AR, R R B TO ML T B ) At b, i
11 RIS RHBIHEFT T 407 HSHHE K, X5 FAEm I BT 0 5, 5215 T Massflow BUE S5
Ao BIGTARYEI, dEiTE F/AMEAR SRS TS, 43T DX Ta] 0 B X B SORS B (52 ), e &R AL T
YI5) 43 A B S BOR AR R AL ik R BRIz R e e, 25 REM . B AW & B R
TN R TN, SCBIRIFR 11 2L Ay IR 2ZE R 22535128 0.29 0.01, 7EE(ER AN 95% T, MRS
RARE XA G TS AN 0.099 8, FHASEL A SRR B A b B0 8 shiE B o W0 2 0L T
MRMEZR n, £, £0.05 FEE, SEANTHX B WAEREXEBRZZ MBS, TR ¢ n 5 A XF
NGB AIITRZEAMBIT 15% 5 Frik EHI8IFE T A BEE N 95% T, LA 219 e it S 80X (8 31 F b
FAI AR R A3 A PR B AT AT PR AER M, B i T kg S o S AR DU A R AL 3 S 3

K FUEE; XEMETE; ORISR 85150 SEIREMER

hESEES: X43; X915.5; P642 XHAARER: A XE4HS: 1000 -811X(2021)01 -0201 -07

doi; 10. 3969/]. issn. 1000 —811X. 2021. 01. 037

TERFFE e K W i Fa e e L T Sl
EEN R DT, BUE A IS 7 B B 45 5K
Az R R R, 28
WU BB A AT (5 R RO AT %, Bl o
B L SR IBURE 400 2 B0 BOME T 5 R 2 A e B R 22 )
B2z —, HEROEN IS — BN SR T
AR E IS8, W% 2 MR ae ™
MWL 3 R 25, TR B B00E 2 8k X L3l it 2
Wk A AR 2 . BT TR A RS v i,
(i A A A TR M R R A . N S
SEUG SRR 45 4 1 7 B E S RORUE ;. 7E R
FeE T T, 3R R T 2 B0 B T U ok 4R A5
P, AETCTE 0 G B O A 1 BBUAE AR % . 1 1 33k
AR g R b, ARAE AL R W 4 | AL
a0 W Sy B S E O e, T LR T 28k
WU E B ERBENLEE, Rk, IR 55 %
WA T BB R AT, A A5 T R B S AR 8] B %)
(32 it B 0T A5 B BC AR (U M Bl B 80, TA £
RSB 5 P R 28 )78 S, o o — Y 3 2 46
S ARG BB R 2 8, 5 MR X 2%, M

« WSO H . 2020 -06 - 17 & H . 2020 -08 - 12

D FH 7 T 3% o 5 3 PRl F 0y o

T AG B8 MR VR B i 5T 2 B AR R R
BRI, A BAR U B A 6 M R i I 2k B e 14 &3 ) 4
A0 RIS AR X A /O AR SR, B T ke
R EAASER T B R, s B
D3 . DU s A 0 3 BN K R B A 2
FATC 2838 1 N [R] B BB AR 8L T 32 X6 1k 24 o 3
FFTHRE Y, WSR3 5 wh i W B 15 7
FEBS e T O 0 A B T Al
MEEA L T 5 BRI YR S5 g . R
LR K W R A RGP TR A B B
A 52 e W B A h i 06 1R AR W], HOR-
TON"** 3@ 1z Massflow X e A7 i 2 A ikt i (b ) FEE L
B R T (X)) U S br, R B0 A 4 He
U B 2 M BRUIR 0 R BV B M E i
Massflow X 2018 4 [ 4% W 3% 1) B WK 38 shRRfE k47
S, SRR AR R S8, U B B A
IS HOE O B AT, R a0 1 OGBS B0h BUE
’gﬂ%ﬁ’i;ﬁ%%UN%E%%&@@M?‘?%H%Y&%NFﬁiﬂ?ﬁl‘

HEUH . FERARPIAEESE G (41630640) 5 [FER HARPBLAZE T H (41790445)

Bt FB(1994 ), 5,

VG, WEHFEA, WA, EEMNFHFKEDSE. E-mail: chow77@ foxmail. com

WIRER . PSR (1968 - ), 55, DU, DUNIRGITA, d, %, MdASh, E2MF BTN B S Ba A BIFST.

E-mail; xq@ cdut. edu. ¢n



202 "

Es 36 &

ASCEETHON BT G HUX Y 11 A Y 2 - 1
e, INERTT e MALBUKIE T R LA 4LE /) 407
LG, S5 O 1R AR T B R 5 4 A
FOEARM RN R bR, AT T2 TR
(AR Massflow fSCHES LR, TR iR
VR X T UE A S RO Bl G 5 B, $R T
Yo 034 (4 G HE S BB 27 vk, Fe L 2019
AE10 A5 HAERYSE)N THESEON B, Bk T4 3C
e Hh 2 ROBE AR Y Ay 2 7 WA I al A5 1k . BF5T
GUR AN BUE SIS BORERE R 7 Ik i T $e it &
%, TRl o SR B R A B TR T

1 #HREER

Mr AT 22 M T PG AL )7 1 2y 65 km,
SRR I LR 13 3A M kol B ER SR A, g BB S
G2 A A EA R (1), BIRKE
YR TR T 0T IV B My, RSB Sk A T B M, M
JEZERIARXT R B, TR KRB R 3 S B, b
EE ETFRE R : O FEHGRULE+ QY &
JEFE20 ~50 m 2 (8], EHFHMEEFWE,; QhHE
BRI R L, JEBEAE 3 ~20 m 2], FRAKME
Bl OHHEHGERIA Q5 , JEEE3 ~Tm
M), ZICEEHEA R, @TF [ 3480 O 4k b e
%K‘l‘k, JEEZ70 m, &8 NE65° £72°, NW335°
LO65°THLHTHE

20 {40 60 AEACRTER T B N KRR R G, ALK
THERE N, HJE, T RSE X B s
IKIE, Bl X B R ER . BRER SR,
b JE R S Rl R R i K R YA K AT R
Mo KA B A S T A BRI, B
Wy L B K AR, S BT KTE A IR
EINEIR R HE Y, RASBORENEI K
Ao PEARSEARGEH, BT ALK AR 60 a [A] 2y
A 75 Jb AT O 200 AU, A 41 NBET,
IR R BB AR, AR M A R
OB, B, R ER., WK, SEIB
I By, Hohm s R IX N5 B, R B
BEAVHBE, 5 a i BE R AT 14 81, A
Ve R H B L1 O A o R i e, 1
PR BAEZR 0], BRAS RIS X A 1 B0 R 4 2 8
JERE, T AT HE A B (R 0L 2 A A A TR
WFFE L5 50T S B )5 3 9 e KU TE AN S 48 s 4R e )

1 N
A | 4
3 = ¥ ~=Th
S |
) : F il )
)\f; {477 o \/‘le_' - H
Z A Al
— L] CI8# CIo# J' ~ RN
% ‘2:‘(3‘ =, ato; '@/
3 -/. s Q - 4_,-.& £y “,} "‘ \4\
S Vi DC 1«% AN A T
"5 “g a e ‘Y <
i 5 B _,'gszw ‘e e s;,j £ oA
= 7 [ T
7 4 [ miikn
0 1 2kl Eﬂ:ﬁ%
—

FL o BRO5 DX 3 A7

2 HEFESHERER

2.1 HERHESITEER

Massflow Jg& 3T 1 SR B 43 1 55 (A $0L 2
PN SRR AE S S A B 2 07 PR R b X
MacCormack-TVD A FR 2= 433 i DA ek i, B &2 I
B =4 RE Ak o —dEiE A B R A A
5 Hly o A5 A B Ak 0 S TR] 3 B2 ) B AR A (A
2), MR RSP AE A S B SPE R AE Z 7 1)
X} Navier-Stokes 772 1 4% 4~ 4 B & i 47 B4 (A
A1 -2AK2), IHEACRE Bl HEEL, AL
g%é?ﬂﬁ%%%ﬁﬁﬁﬁ%\ﬁMﬁﬁﬁk
AN

A

TRE

v

P2 Massflow HrfE AR R R Y

87111+6h1u1+8h,v, -0, (1)
at ax ady
apihyuy) +3(P1h1u?) +3(P1h1uh”1).
at ox v ’
2
a(hy +2z,,) (2)

=pitty (21 ) Erpy = Tiobn =180y ox
K pyoy by S RISNE | HESERE, o,
v, N owy y IT I AR, Tae b ARG B2 XS
IR 08 BY W T, 2y, A TOURR UL Bl 2 0 i 30
E,\ HIETRRE R IR, g S

FEW AT BUE BT S B, MR 40 A ] 22 49
MERYZEAL, Massflow 324t T Coulomb, Manning
Voellmy =FpiH8RAY, 43558 1T 5 3 (AR
IKPES I AR ) A e A i (LA ) o AR SO R
Y Bl ok B b 0 42 d R L B K B R
PEH] Coulomb FEH # 4T S8 S i o, Hont 3 )2
SUMRBEZEG I RE., LR TmA3 -4
B o

T=c+(1-A)pgh tan @; (3)
2 2
k@=(m§¢><[1¢\ - (1+an’d)cos o] -1o  (4)

Kb o AR N EESE S, o BRI N R 7,
A R ALBR K s S R, AR R i — (L
K, p IR, ¢ HEIMEL, h HEH
TR, & MRS
2.2 REERVIRSHIEE

X BN W AT B 3 AT e, AT AR A
TR BB S B, (e H A 3 = 5
ATTE HITE WA FF R AME . W90 DX 5 2% °F ARG 7]
B R AT SR R A ) 25 SR N, AR SO UR
7 6 M DT AR R OB R i s )1 B, SEABL, B
A B LRI AT S RO, P 1 Y 58 ]
AFHIEINZ 1 F7R



134 BB, S BET I R SEE A S B A AR BT 5E

VAH 7 875 & 3 03380 61 203

x 1 BERGIERRFE

MmEs gmem e B EBUTE

DC3#1 2014 -03 -05 289 4.87 2.40
JJA# 2015 -01 -28 548 15.35 6.21
CJ8#1 2015 -03 -29 331 1.70 1.93
DC2# 2015 -04 -29 729 30. 4 10. 51
DC3#2  2015-08 -03 472 1.45 3.35
CJ8#2 2015 -09 -20 319 1.10 1.92
Clo# 2016 -05-03 190 2.90 1.83
DC3#3 2017 -02-19 380 26.00 5.61
DC49# 2017 -10-01 373 28.70 7.60

DCS# 2017 -10-01 464 4.93 2. 44
J6#  2019-02-28 513 16.70 6.10
1522 391 JC NALSE I 3t 2 B ) Rtk B, A SC

SEE RT3 XS R AR, BN W R AR IS Y

M RE, O R AT 25 0 AR AR I IR IX
SERRIX, R4 2 5 P s 09 0 R L2 1 s,
SR W SR 1) 1) 3t oA L A A Ry T T B A BB A
B, T NHLAL = B i J 2 B S HOR IR 3k 2
B

®2 FTANBURSHEHE

KRR TANEYE N RMS GSD
2015-01  Md4 - 1000 14 7.1 7.07
2015-03  Md4 - 1000 8 9.6 7. 84
2015-05  Md4 - 1000 8  10.1 7.41
2016 -05  Md4 — 1000 11 5.5 5.21
2017 - 02 F1000 29 1.9 5.20
2017 - 10 F1000 59 2.2 4.52
2017 -01  Md4 - 1000 69 2.3 4.41
2018 - 04 F1000 50 2.0 4. 44
2019 - 03 Phantom3 8 1.4 3.87
2019 - 08 F1000 28 1.8 5.07

e N g4 R (A ) RMS 3 B AHLEI 7 AR 1R 2
(em) 3 GSDAFHIHbTAERALREE (em) .
K FHAS R B AR B 1 W B 3 s i 2, 32
W) BAO(EL 25 SR A 2 Y S S U AN, B &
Hit XA 0 A T T S B0 R K g, 0 i
MOAEE = FL B K FE 7 3, I 18 Bl R 5 A W
2, REIE RO R LY, AT R
f) Massflow $C{E R0 15256, N T ¢ Ml
FBFLER KT 7 280 A 3275 5 ) i 35k 1 3k FRUE 25 0
HEFUSERE AR SC 3 X A B S B TS
Iy S X G N BR 4R E A R F AN, H
JREEM IO i 22 5, A IR S BOR I 2 1 Fnas )
ARSVER N, ELTEE 11 BB R 8+ 2 N
T YIRS S T RE X 3 JI 7 A B AR TR N, AR
FH Massflow Jz 838 K £ 6y S e, B8
PP TR AR LIRERE p. NEEIESM o A
LR R 6 MOEMEN] . 2B G X 1A
2B Massflow (IR SERFS 7, F8 %
BN R 3 Fis

£ 3 Massflow HEEMITESH
o/ (kg/m?®) o/ (KPa) o/(°) &/(°) A g/ (N/kg)
1400 0.0~6.0 30.5 12 0.0~0.9 9.8
A I S B S B A T R S R AR A P A R
(E13), 58 1 Rk B ALK R ) 28 A ok
H(H0.5), BHESc L1 kPa YRS BEF T,
B E RIS R 5 e AT e e, R EIR £
BRI T] ¢; 65 TR, AN
RGN RN T) ¢, HRESEA LLO. 1 k)
FEHEATIRE, SEmE S5 0.01 B Ak,
ZAT B S S S LB FLBK T 2B A

e e i |

0.50 3.0 .

4.0%/ 0.7 0.77

507 | 0.8 0.78
|

3 B SCE SRR B

2.3 RESERITFMN

BB UL 48 SR A0 T 5 S 9 S 5L DN A 31 R
%, WIRBIBUE B 45 Rl HarE R B
FbXoF DA 5z 1 58 491 v i i HH R 22 0, BT A
AIRKABEPLEF WL, R T AR S5
W5 B8 S w4 B, nal(5) - X (7) fw,
ARSCAE 1D A1 2D J7 [6] 73 531 2R I o0 9 Sl BE B o
HEAR AR & 38 R 1 DEM S T 45 SR 1 ME 1 32
(E4), ¢, n AREFRIFIRERAMER, Wy, 9
PE IO B i, et th I e i e LS4

B4 (GHE) ﬁ:’(fl‘l"("iﬁlliﬂ‘fr‘

Rtk (i) o

| |
| | |
| |
| | '
20 | 0.2 0.63

|
| | |
| |

|
|

|
|

|
; |
|

i 2h i gy

R, MR
Clwex s, S o b
B4 BRI 7R
dist(C,, Cl):«/(xi_xl)2+(yi+yl)23 (5)
diet(C,, C,)
dict(C,, C,)°
= ’ 6
4 dict(C,, C,) (6)

“diet(C,, C,)°



204 K E ¥ 36 %

s, - Ys., BOL, ¢=1000 Pa I i Sl 25 R B0 1E5 11 58

L T (1) gunt, RACEIIRIAE S, W4 R,
S kv o R O S D T g, RN R L UK S R A

Ci\ Gy Gyl i BRI, HERUX , BfE A
WHFERIXHY BT, Say Siyy S 20 T 5

HORSHIEANE S §IeR X VR S (VAR RNENSSSvA R 1 o INP e
[1

yayel

2.4 BUEMEZEER

PRTT B AT T W AE R OR AR B 8] P e R
IR, ARICAAIETF Massflow BUEEHL ¢, o, p. §
SSRGS RG], ok e
SHN LEXE] (a, b) IS ESES A, IEH A ~
U(a, b), WA BT ERECH

i
A—ﬂA>={b—a’ (8)
0, A=b, A<a,

XX a, b FER RALSRIEE X NFEAR 17
XS Spk Rt A LA <A, A, < <
Ao S Ay P A5 B S BREAR 2 R 11 Iy Se it
o, MBS R, RSB i R
SRR (9) BT o XF A AR RABISR pRESCR S
PRECEE S8, W= (10) iR, XSHMEEM A, =a,
A<b, B b e RS E B R U 3 DAY BT

a<A<b;

L(b—a‘)\)=Hbia=(b£a)_"(*); (9)
dInL(b-ald) &
ab-a) T h-a " (10)

AR, RESH A KEAFE o, b KM
KA R G =min{A, |, b=max|\ |, [FAB, %%
ERTEERT (0<T<1), X(11) X (12) %
Wa, b BEE R -THXEFLEED Y, BARRK
RALGRAGTHIX S R, W e, b ATHE AR

2 L
SZ (11)

a+(i-a)(2%—T>ﬁ<b<&+(?)-a>(%)n'ﬁo (12)

A R P BUEA LS Z B, M el o, p.
8 HESHRFFEAEIT, ME CHESH N IR, W
YWt . HERRVE BB i g K. iR =X (8) I,
KHESHI A, B, SHCA, BUEMER R R ECh

A —a
- (13)

2-(2-&)(%)ﬁ<a<2-(2-a)(

Pr(A=4;) =

s aﬁ)\j$bo

3 BHEVEMESN

RESHCER

EREAILSE T4 28, M e &
B, MNE ST ¢ =1 000 Pa B, i Fi4iEH
HIFER B CI8#, CIO#IE Y I il W) &4l H{ R
71 ¢=5000 Pa i, X}ICHIELARPENNEL, BER

3.1

XTG£ R B 2 S BN A I B, T B AR
PAZE T B RE ) S8 S K, RBLCMIEM R AR ¢ KT
WA EEFR, WG CESE W3, « fl
n BWOAE AR, IS R g AR 1 Sh o ) 4 K i
FE/INTRE o) T B S8 R, WS S B W) A R AT 2R N 1
hn, AEIEfEHE S RIS R Z AN R RE AR £, R
R B RAR g G N, PRI SR DA 48 B
W, m ZHEK R SR i 7E AR
Ao HHULILA, =0.05, A, +0. 05 JIX[H] N (& 5),
KHESE A, MM 2R 07 245354 0.29, 0.011,
— EFEEE LA S ARG A, WS E R, Rl =E
TE R T R KR AT Ay R o . m IR 2SR,
TEATF 11 S i 2 ) i 242 HEHEH, o, n M
XAy TRZERT 10% AUA 7 4, Hir KiRZER
14.3% , Vi ATE AL E R /NG DX R PN Jz 8 45 2 2 [
BYAH T IR 228N

07 o+ .
1 * o’ Jr
P ..+ 1 "
0.8 e + .ot }*
o, R R
0.6 s ‘q
5 20 .,.ﬁ:.. g »
<o 4&' . +-'f'.
R 0.4 ~+... s %
h ~.,+’.
0.2 ® ot i i
o BB b g L
0.0 H I EE
T0.4 0.5 0.6 0.7 0.8 0.9
HaFLER K FE 1/ A

K5 ARRECHESE A TR &%

3.2 SEEE#ME

I ARAIRIERS A ~ Ua, b) #E47 X E AT
HI, R L1 S o 4 o e AR A5 %) S5 L A LB K R ) &
BNy, Ty gt &40 {051, 0.52, 0.55,
0.62, 0.62, 0.68, 0.74, 0.75, 0.75, 0.77,
0.80}, RARX[H] a, b MM KAASRAITE 2500 a
=min{\,} =0.51, b =max{A,} =0.80,

#4 T=0.05, WAT155]95% BFEM A ~U
(a, b) XA, XEAA o, b BFEHE 55K
0.408 7<a <0.508 5, 0.8051<b<0.901 3, L&
11 4R ALBRIK R 7 R A 04T B/ NFEAR A 5) 3 A
SR AL, TR R XA 0.099 8, 45
& B3Calgn, fE [, -0.05, A, +0.05 ] JEHHE N
.o FXT A, IREJLT AN 10% , FER R
ZTETT A EIN . e, B a, b A IX AT
Bl AR X A 5, BRIV RT A5 28 £L KK R 1 &
oA R A ~ U(0.458 6, 0.851 4) , HAEA
AT RN -

YW & BB, 12015 4R 8 H 3 H &k B Prix=a) =4SSR, (14)
DC3#2 W, 1 TORBL. MR FEl I LS R B '
F4 FRRFERFIRML A BH
B A FR  DC3#1 JJa# CJ8#1 DC2# DC3#2 CJ8#2 CJo# DC3#3 DC49# DC5# JI6#
Ao 0.51 0.75 0.75 0.74 0.62 0. 80 0.55 0.77 0.52 0.62 0. 68




13 JEOBE, AE BTSN B EUE B S BURUE MR A 5T PUH By & ¥ o ] 205
> NT(c) /> N
/0 $=60.82% A ‘0 ¥=69.02% A
‘68, 1=39.48% /,,‘\,0 1=37.66%
%6y = /,"'r/ :
> ’
i"l/ ;« /f» ;“’0 :
<0 <0 '- \\1',
/('/// '."'ﬁ -'.
-"). 0"
’s0, ‘Q
gy ! *
o IR T RUA
0 50 100 : T10 50 100 0 50 100
— m — T 4 | e m —_— m
(d) 4> Nl(e) ‘> N|(f) ‘> N
‘0" v=18.72% A - /0" $=90.60% A 0" 9=96.78% A
//,,\.,/ 1=50.21% /"-"o n=51.98% /r,,\.,/ 1=50.75%
‘66, Jommae ‘66, ‘65,
/5 5 /s /5
7 . ) Y, %
/()\,0// E '; /"J,,,/ /”\)0//
.’ 1 /, /
5/, S 5/, 5/,
! ;
o0, Sl (o, card %, ]
' & ; :
0P . . \ P2 . B
L s N
it voerey
0 50 100 0 50 100 0 50 100
L S— L — L Se— ]

I

0 0.3 0.6 0.9

HALBU L E (m)

1.2

| 1.8 2.1 24 2.7 3.0

K6 AREBEHER T B AE R

4 EFSWERIE

VRN T 5 X3 1| T4 3 (K] 6a) 7E B0 E
), ZEHIE T 2019 4210 H S H, & T+
JZPES, PR BT T b g K B
B2 9.7 x 10° m*, W K2 358 m, F
PIGEREZ) 145 m, MERURIEEEZ) 3.5 m, JR3f5HkE
YA B AR T, HRRE A BT, RAE
3.7 x 10" m® AYMERUA . 76 18 Ik i G o AUA
B (K 6a), Bifl1 - &L 9 i & HHERURIE B35
5 1.67 m, 0.70 m, 1.5 m, 0.8 m, 0.75 m,
0.60m, 0.72m, 0.30 m, 0.58 m, XfHuigds &4
AR ANZAR LB, WG % 500 & o0k
Pk sE . AT, HAMREHHIM:,

FET E G B S EO R AR, anE] 6b &
Kl of fs, YRFLERKE 1 250 A 43511 0. 537 2
0.6157, 0.694 3, 0.772 8, 0.812 1 B, Xt hHy
SECBERNE 2R 20% . 40% . 60% . 80% . 90% ,
PR SCHE S 805 R o B b O — B, 3
Massflow XJ 4% 1| 7#i 3 JEA T BIAUSRIE . 76 r ik i1 5
HIEN A, BEE S E A BUERER 03 m, i
LB ES o F8A5 M 60. 82% Y] 96.78% . 5
RO RIS, HE R AR S Ry A R A X
DN ¢ BN, RIS RS B3 A7
TEZ 8° (M 15, T BT 2% ME AR W o T 7 i 3l
SR Z AN, 5 . n BIPEA $5 A5 7 YA 7F
60% 47, SRESHRAE TR R, A

SREENEZ H 80% . 90% BRI HE AR JE Ji b5 51
MR VEATXT (B T) , FERE A 45 51 B R g ik
() 14 - 84k fL, HERUS B HIR 221 31.8 cm /2
A, MEAMERRR B S S R AR T, EL AR LAY o
B B 2 HCMELARE SR B 388 KM A K, SR B AR mT LU
IOUEAR SCHRE HH SR ARE A () MER 2

2.09 S AR R
Pr(1=0.772 8)=80%
151 ® Pr(1=0.8121)=90%
8
B
2k | o]
= 1.0 °
# o 5 : E =
0.5 *
®
00— T ¢ o o 8§
1 2 3 4 5 6 7 8 9
Bl
7 AR A RDURE B 5 ST L

AW Bl 1 32 Bl T IR AR AE — 7 T AL
Y RPIYIGE B B b R R O % Y
M, SLRCEEEAG 6 W REEAIRL B MAATE L . /N
REAS (AR S B T 5 9532 10 gLRp AT
HBE 2R TE 14 9 0 A 04 R A 50 L 1 84 0 TG 5 46§
B, ERAS B R B 5 B R I R
B, HATREKAEp, o @, 8, A HSHE
FTIEACA S, 16 H LR B AT B RS, A
% Massflow B SCHEI B J) ¢ FIBFLIUK E S



206 "

Es 36 &

B AT TVNHE, RAHS T RESHN S
BRI, LR R TT 15 H DCAG o 1 8 35 T Ik >R
PR AR R B SRS R T

5 #it

(1) FETF Massflow BERM:, B L 0K (d i
T BB AE N R N, BrEE 11 AR BIEAL A, JL
#70.51 ~0.80, #2EMTy 254354 0.29, 0.011 2,
ﬁ?ﬁ%ﬁﬁﬁ%a‘ééﬁ%i& D) L N 5 € e

i

(2) R MR AR B3 el A 64T X Ik 3,
AR R a, b KR 0.099 8, 7E A, £0.05
VBRI, PP HEDS ¢ n SRIESE A, IR
AT 15% , WHPFSNX AR o, b KEE
g/, RIS FARZEIE R VFIE BN .

(3) BB T 76 BRI R 95% B, S IX (1]
AT ARAS 2 FHETE R 43514 0. 408 7 <a <0.508 5,
0.805 1 <b <0.901 3, LLX|a]rh i A 54150 434 R
B ~U0.458 6, 0.851 4) , FETARASH(H 2 500
EHER (0 ] A3 M 5 MERA T, AR SCnT R B A 40 2
TS T AR PR AR

SE

(1] &%, FHA, WTR, 5. A RICHE kR sk
FRERSFM)]. AL TR, 2002, 24(3) ; 343 -346.

(2] THEsR, A, SKEAL I T LA BB 0 R Sl
PR BRG] . HUBTER, 2015, 34(11) : 2100 -2107.

[3] XeE, Dok, WM, 4w el i oe B B m ks
R T]. A0 15 5 TR, 2000, 19(6) : 742 - 746.

[4] OUYANG C, HE S, XU Q, et al. A MacCormack-TVD finite
difference method to simulate the mass flow in mountainous terrain
with variable computational domain [ J]. Computers & Geosci-
ences, 2013, 52. 1 -10.

[5] mE2SVE, BROUAS, ‘R, 4% 1R#E L Johnson-Holmquist 7%
PR G S B oT [ 1], TR Ji4%, 2012, 29 (1) 121
—-127.

(6] HBvAH, FEZHE. T K RGEEE B AR 58 BUAR TR e
L], KRR R R, 2006, 26(1) : 77 -81.

(7] JHE, Eat, Bock, % BRI 75 W ) = S
FEME)]. &1, 2012, 33(10) ; 3171 -3175.

[8] i, WEsEdl, ¥4k K. TR AR )22 80 )y ki oF
R[], Ea RS TR, 2001, 20(2) ; 225 -229.

(91 BXW%E, BN A FRICHEE YTk e L3 5 5 3 i i
[J]. B SR 5T 2R, 2004, 23(19) ; 3381 —3388.

[10] WHEEE, 7%, kAR, % WHMEEGERE RIS
AT Ir i wi e (1], A 4a 1% 5 TR %4, 2003, 22
(10): 1592 - 1596.

(11] ZEmAT, HEEW. W= 8Os [1]. KILRk
BeBedlz, 2005, 22(6) : 50 -54.

(12] #hdE, By, FAECE B2 T4 RAATUE I - E =
g AR ML) ]. a0 e 5 TR, 2015, 34
(3): 480 -488.

(13] W% 2%, Bwle, JHm, 4. JeTHBUEBIS AR W iy i
HHy 58 B S BOR W BT aE [ T]. 7K SCHb BT T A b T
2012, 39(4) . 32 -37.

(147 JABE, VFom, JA/M, 5. 2 5 2803 Bl e I 3 B 100 Jy 12 F
5 - DB FGER GHEW B[], KE, 2020, 35(1):
216 -221.

[15] OUYANG C, ZHOU K, XU Q, et al. Dynamic analysis and nu-
merical modeling of the 2015 catastrophic landslide of the con-
struction waste landfill at Guangming, Shenzhen, China [ J].
Landslides. 2017, 14(2) . 705 -718.

[16] SHAHRIA A A, SPROSSB J, JOHANSSONB F, et al. Landslide
susceptibility hazard map in southwest Sweden using artificial neu-

ral network[ J]. Catena, 2019, 183. 104225.

[17] SANSARE D A, MHASKE S Y. Natural hazard assessment and
mapping using remote sensing and QGIS tools for Mumbai city, In-
dia[ J]. Natural Hazards, 2020, 100(3): 1117 —1136.

[18] SCARINGI G, FAN X, XU Q, et al. Some considerations on the
use of numerical methods to simulate past landslides and possible
new failures; the case of the recent Xinmo landslide ( Sichuan,
China) [J]. Landslides, 2018, 15(7) : 1359 -1375.

[19] &I, 5k, ZEmefs, 4% KT DEM 19" 10. 11" &L
REWRE SIS SRt (1] SRR A (B A7
), 2019, 31(4) . 324 -330.

[20] LIP, SHEN W, HOU X, et al. Numerical simulation of the prop-
agation process of a rapid flow-like landslide considering bed en-
trainment; A case study [ J]. Engineering Geology, 2019,
263 . 105287.

[21] OUYANG C, AN H, ZHOU S, et al. Insights from the failure and
dynamic characteristics of two sequential landslides at Baige village
along the Jinsha River, China[J]. Landslides, 2019, 16 (7).
1397 - 1414.

[22] SCsf. WSmMBERMF R IR 5 L T ]. s,
1996, 3(1): 86 —93.

[23] FENG S, GAO H, GAO L, et al. Numerical modeling of interac-
tions between a flow slide and buildings considering the destruction
process[ J]. Landslides, 2019, 16(10) ; 1903 -1919.

[24] RICKENMANN D, LAIGLE D, MCARDELL B W, et al. Com-
parison of 2D debris-flow simulation models with field events[ J].
Computational Geosciences, 2006, 10(2) : 241 —264.

[25] E#, ZU, wig, % KEUSZ M MGE SRR .
DU R R Mo faa [ 1]. #i2kni%, 2016,
23(2): 251 -259.

[26] HORTON A J, HALES T C, OUYANG C, et al. Identifying post-
earthquake debris flow hazard using Massflow [ J ]. Engineering
Geology, 2019, 258 . 105134.

[27] FAN X, YANG F, SIVA Subramanian S, et al. Prediction of a
multi-hazard chain by an integrated numerical simulation ap-
proach: the Baige landslide, Jinsha River, China[J]. Land-
slides, 2020, 17(1) . 147 —164.

[28] PENG D, XU Q, ZHANG X, et al. Hydrological response of loess
slopes with reference to widespread landslide events in the Heifan-
gtai terrace, NW China [ J]. Journal of Asian Earth Sciences,
2019, 171: 259 -276.

[29] TR, B LI 1 iR R 5T
FEILD]. R AR TR, 2018.

[30] ok, AR, JTA, 5. 2015 4. 29 Hilt By &80 2
~ HIE PR ANHIE 5 AL ST [ )], TR B4Rk, 2016,
24(2): 167 - 180.

[31] OUYANG C, HE S, XU Q. MacCormack-TVD Finite Difference
Solution for Dam Break Hydraulics over Erodible Sediment Beds
[J]. Journal of Hydraulic Engineering, 2015, 141(5) : 06014026.

[32] &Hamy, WAe. WA LSRRI E[)]. &
+ Hi%, 2008, 29(12) : 3293 —3298.

[33] sk—a, vFim, XUOrol, A% ORTR) M DA sk 3 1 S TR
RS AT 5 [J]. M BTRH B i, 2018, 37(5): 229
-233.

[34] JEIBE, vrom, J45, 45 FETEUEBAY R &AL s
i REWIE—— AR DT B R R S#M OB T]. a4k,
2019, 37(4): 528 -537.

[35] FK. Hl& BT 68 LRSI RRE S LB ST [ D]
IR RERBLT R, 2015,

[36] Z=kk, vrom, sKorhg, 5. BJ7 &M X B i s L iiE ok
WRCRFE S HLHI B [J]. & %%, 2017, 38(7): 2043
—-2048.

[37] WwH, SAZE0E. ANREARYI A 03 A0 S50 IX Al 3T R s
K [J]. Bermse g 5I0R, 2002, 32(4) @ 629 -631.

[38] akpubh. Wi B S BE W T A TR T ] o
A, 2007, 33(5): 24 -28.

[39] BRLEE. XTHSG KRR X T[T ] dirrdes 5
WA, 2006, 22(3) ;349 -354.

[40] EFw. HEMHSENESREFEXE[J]. Bt 5ik
i, 2008, 33(9): 57 - 60.

[41] K&, VFilm, R, B BT RS SO &0 H
TP MMEARLT]. TRMFTER, 2017, 25(2) . 424

—435.
(TF#% 234 1)

VIH A BRI &




234 K E % 36 %

2011; 10 -25. Jai, 2018.
[10] SRR SE A T IL[R]HE Dk By b S 88 B 7Y = R (1] R ERER BB SR L[ Z]. A N
PRI TAERY SR [ 2] WP RI e 5T 3R X AR S HIR X AR R, 2015.

An Analysis of the Domestic Sheep’ s Weather Index Insurance of Xilin
Gol League in 2019-Taking West Ujimqin Banner in Inner Mongolia

LIU Zigang, Zhu Hang, LOU Zixun, GAO Tianyi, YANG Bowen and JIN Xiulong
( Nankai University , School of Finance, Tianjin 300350, China)

Abstract; Weather index insurance is an innovative insurance. In this paper, the domestic sheep’ s weather
index insurance uses livestock forage as the insurance subject, providing herdsmen with the insurance and risk
hedging of the increase in the cost of raising sheep due to drought and snow disasters, and the damage caused by
weather disasters. Whenever the weather reaches the standard of meteorological disasters, compensation shall be
paid according to the quantity of the sheep in the insurance contract. At the same time, the implementation of
weather index insurance has also greatly reduced the cost of insurance companies’ claim investigation and the harm
of the proposers’ moral hazard. In 2019, the domestic sheep’ s weather index insurance launched the work in Xilin
Gol League, Inner Mongolia. Based on the survey results of the herdsmen’ s insurance situation in West Ujimgqin
Banner, Xilin Gol League, this article briefly analyzed the experience and influencing factors of this weather index
insurance policy and provided a reference for the region to further promote weather index insurance and improve an-
ti-risk capabilities.

Key words: weather index insurance; husbandry; domestic sheep; west Ujimgin Banner; influence factor
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Parameters Probability of Landslide Numerical Model Based

on uniform Distribution a Case Study on the Heifangtai Terrace

ZHOU Qi', XU Qiang'*, ZHAO Kuanyao', PENG Dalei' , ZHOU Xiaopeng' and AN Huicong’

(1. State Key Laboratory of Geohazard Prevention and Geoenvironment Protection, Chengdu University of
Technology, Chengdu 610059, China; 2 Institute of Mountain Hazards and Environment, Chinese Academy
of Sciences, Chengdu 610041, China)

Abstract: The value of parameter in numerical simulation is selected subjectively and difficult to quantify at
present. In order to establish probabilistic model, the maximum likelihood theory is used to perform interval estima-
tion in this paper. 11 loess landslides which located in Heifangtai terrace and occurred in the past 5 years were
taken as cases and samples. The back-analysis can generate the optimal parameters with Massflow numerical mod-
el. Simulation results were quantitatively evaluated by two evaluation indicators, including centroid slip distance i
and stacking area overlap ratio 7. The optimal pore pressure ration A, of different cases can be acquired, and the
interval estimate of the parameter A was obtained by the maximum likelihood method. Comparison of the relative er-
rors between the non-optimal parameters and the corresponding evaluation indicators of A, discussion on the error
of the length of the interval estimation value on the simulation, a uniform distribution probability model of landslide
parameter values is proposed, and the accuracy of the probability model was verified by another case. It was found
in this paper that terrain constraints could cause the cohesion difference during the back-analysis. The range and
variance from the 11 optimal A, are 0. 29 and 0. 0112, respectively, which indicated that the optimal pore pressure
ration A range has better convergence. Furthermore, interval length of the interval boundary a and b obtained by
maximum likelihood method are 0. 0998. The non-optimal parameters are in the range of A, = 0. 05 with relative
errors of the evaluation indicators under 15% , which implies that the interval lengths a and b have minor influence
on the simulation results. Besides, the case with a confidence level of 95% verifies the accuracy of the probabilistic
model. The uniform distribution function was constructed by the midpoints of the interval estimates a and b, which
could obtain the feasibility of the probability of parameter values, and the model can support for the quantitative risk
assessment of site-specific landslide.

Key words: landslide back-analysis; uniform distribution; interval estimate; maximum likelihood estimate ;
parameters probability



