5538 &5 3 4 K
2023 47 A

=4

B

JOURNAL OF CATASTROPHOLOGY

2% Vol. 38 No. 3
Jul. 2023

ZE,

Shuai,

i, T, AR BREHURCE S E U BUE R A O TE[) ].

YU Ningyu, et al. Study on Meteorological Forecast and Warning Index of Geological Disasters in Shaanxi Province[ J]. Jour-

REH, 2023, 38(3): 82 -86. [ LI Cheng, GAO

nal of Catastrophology, 2023, 38(3): 82 —86. doi: 10.3969/j. issn. 1000 - 811X. 2023. 03. 013. ]

BT R R E S R IR R IR AR 5

Z R, @

W 1,23
KA A

(L. BRpYA MRS WEMLE s, PP V522, 7100545 2. FARGEUREA" (3t o 9 3 A AL B 5 By 2 B S e
BRPY U2, 7100545 3. [ SR G IRARERPU PG 4 i 2L 4% 5l 1T R EF SR WL AT 5 i
BRPE PG4, 7100545 4. KR, BEPE P42, 710054)

A OE: POUE R SRR AR R R R, HUBUR E RN, AR A [] ik v B iy SR e o e AT 5 R
F AR PUE R A AL o ARG A TR H 5 RCE AR TR EHUEFE bR, LA 2001—2019 4F 4 060 it
PEBORE . BUI TR RO RS W BRI [ M R T R A BOAR SR, T B P A A [ X
W T ) 1 M S KRB OGRS E KR AL BT T Z I OC &R, &M T BRIP4 B T R B B R A il
WFFEE RN T RE R P 2 4 UK 3 SR BRI 4 TR

KB MWBRE; FEM; LSRR, BUREE; Py

HESES: Po4l.4; X43; X915.5 THREREAR: A XEHS: 1000 -811X(2023)03 -0082 -05

doi; 10.3969/j. issn. 1000 —811X. 2023. 03. 013

P ¢ T ) R, SR o
SHU G, R 3L P2 0 36 M BL 4 7 A
7 TR R OR i, 3 i
IR RE T 6 4, B¢ 5 e 4 T L
S, TR T — e YR 0 R D, TR %
ML BT A S0, L i 2
PR 3 M 11, [0 SRR T 00 6 6
AR E ", IR KR 10 d
30 d LB K 0 QAR KA, —8E% BRI
i B[ 9 ) B A ) 0 . 8K 70 49 2 M
G5 % R B RS 0 R 10 d B R AR
BT A Rl 3 LA R R 2% B, Bk
D R ), 1A I 1 B ) 2%
B UE 7 8 LR B RL R 220
M, SO IR R BIAET E f kR
SRR EDT 50 A BT, BECCHR T & TR
IR ML I 5 R B U b

1 PERE M SR E A RS AT

BEHL 2001—2019 4F 19 4F[H] B P45 4 060 i
SRR BOIC W B A, SR Ok b K
A 10 d HZia B ri ik, A 10 d A SRR e i ik
A7 10 d SFREERTR BT S d SRS, B3 d 2
PR A | ICHE KR SRR AE 6 PR, 11
ENEER R SR Y W A LR

3é‘r§5 o]
20 o T A R AR ) e

« s H#H: 2022 -12-16 M H . 2023 -04 - 06

W:[15070’0’0’070309090]O (l)
i3 d R A R R
w=[1,1,1,0,0,0,0,0,0,0], (2)
HI S d RHFEM EACE R R
W:[1’171’1’1,0’O’O7O’0]O (3)
Hif 10 d SRR R A AR A0 =
w=[1,1,1,1,1,1,1,1,1,1], (4)
i n H 2R R A X

P=3P, (5)

n=1

AH: P, WE o HRFEWE, m=3, 5, 10,
A5 10 d A R TR Y A R A R
w=[1,0.9,0.8,0.7, 0.6, 0.5, 0.4, 0.3,

0.2,0.1], (6)
MHENEAERK, M1, 510 d i Eit

%Wiﬁ%&ﬁ:

P =3 (P,) x(10-n)x0.1,

HI 10 d H 25 G R RN i AR R0 28

w=1[1, 0.8, 0.82, 0.83, 0.84, 0.85,
0.86, 0.87, 0.88, 0.89], (8)

MHBEWEAERK, N1, BEESEE AT
0.7 ~0.9, XHHE0.8, {ij 10 d HZEG P &
ﬁﬁ&ﬁﬁ:

P= (P, x0.8"),

Ve¢ I R b BT 9 A DG RS A Uh

(7)

(9)

FERUH: ERE QAP EE G E R RS BT W oK SCBlA w17 8T P S A O R 5 (42201011 )

St (1979 -) , &,

5. E —mail; 158013192@ qq. com

DU, TREBFEA, LTS R TR, 322 NS BT ICE BA AT 3 BB 3 77 TH B



34 N, A PRI E

AR BURBUE AR 83

nobﬁxd—@
r(r,,C,) = 5 (10)
«/(r r) (cr - CA)2

ﬁ*:nﬁ ke ARk AR (A0 R 2R )
C" Sy r* R X IO 9 9 5 2 A= AR (A e iy

100 ik %24 09 OB 53 ok 6 T £ H B UK
FAE) o r MHREERIS(E, CP oMLy {8
ST, PR M X M BT 1Y Kk A ] 2
H RN AN DS PR fre i, O 0.864 7, IRZAR U il
10 d AL fErE B HZefer i, Rt 3 d e,
2315 d BERTE BRI PRt S b DX
LA 10 d AACR TR T B AR S PR fe i, S 0.845 1,
WO HEaf R, Rt S d FEm &, fil R
e 203 d R H R (R 1),

1 WMRRESKEEEHEXESITE
B FHOCPE
AT Bt i e H X
4 H 0.693 1 0.864 7
Bf3d 0.721 4 0.798 0
ZM5d 0.754 2 0.775 6
GIEUE=Y A8 0.726 0 0.700 8
BT 10 d A 0.8451 0.8410
H % 0.793 0 0.820 3

THE R ANBR PG & L PRl A AT, BRIEHBIX
k%ﬁi?ﬁimE,AiﬂEwmAﬁ&&,
RN, PR | R i Ml B O A BT L R S
s PE RN Y 3 72 oh 2k fﬁ%ﬁ%ﬁ?m—
AN N L R, BRI R R RO AR B
1117 B P i DXl o 9 R 22 A HERUZ M, BT A
@%,ikm,ﬁﬁﬁﬂﬁ% H 52 H R R

2 TESKEEBERIXEDN

(1)PERGHLIX . PR b X LA 22 H U0 Hb 5
TR RE], 2022 427 H 22 H, fELEH BN
ik 52.7 mm, S# ST B A HL R 1 T
DR ACRIT LM B g, "TAER LR EE: $
meﬁﬂ7mmﬁ,ﬁﬁmﬂﬁﬁ%i%aﬁ
FARSE Ik B 5 — B0l B s —Be b a), bl & FF
WAYE L, i%amzﬁﬁu&mﬁETK,@
HRPEEAC AR 2 5 5 Y I R, Ak
RN R B2 30T [ FR /K - B s A9 RHG, HPE20 em
A 16 h, HIYE 40 em Ab#E5T 24 h, HYE 60 cm
Qb at 36 h, 3V 80 em kbt 44 h, UEEA—WRAE
Eﬁﬁ?ﬁi%aﬁirﬁ?ﬂmﬁﬁ¢Mhu

1

40

b3 & KE /%
58 &
=
o
v:

e 2> ! :
iz ot i 3 _6;1 _____ > ¥ I
s R e L L L LI L L > i
i > 44h
(

2022 4E 8 A 25—30 H, 4H% 5 & B R R
R, BitWaEiks 100 mm, K HBEWEN 8 H
29 HAY 44 mm, @M% B G A 2 prde 3

B E A AR RO, RN E R RN
PAK 29 HEH 44 mm BERTASMETR, HaEEKR

F29 HARK ETF, (HARKBGEFRE, & B
151k, ARIBERE LSRR R N EE T
M, HZEO9AEM9 H9 H, T3S KRR
E8 H 29 HAKW, Uil —4eRrsefemxt &K
TR g 9 d UG (K 2) .

"' 09\““5“"&&4’@'{‘"
>

TEEkER%
B or 0N
5 & 8
0 y
2, 2
2\
%
%
7
%
°
>
< 22
v
2.2, %, “’o
% ",
% @,
% .
&
2, % s,
0@ 2
N
i

%

)

&

2 ‘“
300

%

e
2,
2
0
2
e
Q,
2
Q,
K
2,
Q;
0
ee_
0.
X
X
2
€O‘O
e@
0,)
0
25
0
2
0.
2
2
0
e@
0
vp
0
cz)
0
¢
Q)
°
0
X
=3
2,
0.
2

——E7kE20em  ——Frkd40cm Bkek60cm  ——E7kR80cm

P2 B BLR R R 2 e Rk R ) i i h 2k

DA 2 B i B X S b A Y 9 i ik
R I = N 197 0 == e s el = 55 R=2 N
HHEAZ S HFEMARAN, w10 d BirFEm R K
FTEDL, W2 B4 B SFE N A, B B
MR (£ 2) .

(2) Bt Bledb i X DL A3 B S50 iy 5 e 2
HRmE), 2022 427 H 9—11 HAME, FH Rt
W 110 mm, Hrr7 J 11 H ¥ H [ &k 3|
92 mm, i AT EEE—AbBRHR S T R A
mﬁﬁﬁﬁ AAEELLFfER: 7H 11 HHpH
92 mmP&F S, MR 40 em 585 K AR UG - FHET
B i T e T S 2 sk ] Lﬂ%ﬁ&% bifi % %
MLk, BHES KRS T, RIE TR,
WA TR, IS KR T 30 d £
VENEE /G

VR 60 em [y H3ES AR L THR BRI [R5 T
YR 40 em 3 EK R EFEAGETIE], Bl R 45
IR INZEE H R R, WA SR, LS
KK TF 60 d 247 e R E 2R A K, % 80 em
B - 398 2 K R b TR B A S TR 60 em 44
TR TR AR, BEE B R SRR T R,
TR 60 em H3ES KR T R,
WA G, HIESKERECK T 67 d £4
Ja R 2 RO Ko Ul A AR B X — %8 S 30 R
X A HEE K R K R 2 A A (K3) .

TIREKE/%

SN GININGINGINGIN NN I I I g I N

-
&“@@@@@@v@@&@@@&@@@@@@@@«@h@@«@&@@"

o PP E LSS S
PR, S &
S 0% > o Ao AP 1N w 2 B
S\Q@'\v‘s@\@\@x&xe wéx&p&c@cq Qo‘? c‘*\oq‘\@Ne N 0“0&0@’ o\@\@\@’w ia
P PP I S I I P I I S I S
S PP PL PP PP PP PP PP PP

—EKE40 cm

K3 B —Ab R i s AT K AR i i 7 i

SKE0 cm & 7KEEEO cm



84 &

¥ 38 %

®2 HRAKADEXI EMRREREMNERESITR

Jeks MH Bi3d Bi5d B 10 d HI10 d HZEA HI10 d i
H /mm /mm /mm /mm /mm /mm
TN LA 86. 70 87. 50 86.70 161. 30 111. 60 124. 02
T M XA R A= VS o Vi 31.20 45.2 100. 8 140. 40 75.76 92. 56
FesK B RpAh 5 I 0 % 34.70 61.30 61.30 202. 40 88.91 106. 62
2 L JATAE AT R 46. 50 46. 60 48.90 114. 80 57.49 57.33
72 B KO A A v 111. 90 132. 80 175. 30 199. 90 153. 64 163.21
B2 B SR K M 63.20 116. 80 145.70 169. 10 124. 09 134.91
e B R = A 89. 20 102. 00 145. 00 172. 00 124.91 133. 88
B2E B4 B U N AT IE BE 3.10 10. 50 15.50 120. 50 36.72 50. 29
FE 2 EL A R AR B 15. 00 50. 00 71.00 163. 00 68. 49 78.70

F3 BTN, SESHK 1 EMRAREXERNERESITE

Jeks X H B3d  @fSd @r10d  EF15d Bi25d B30d ET25 d AL Eit

/mm /mm /mm /mm /mm /mm /mm /mm
TR ELZR R 3 0 80. 1 177.6  177.6  209.8  250.7  250.9 197.23
RAE B W BUR TS A A 8 0 178 179 206 232 253 254 200. 7
RAE B4 M BUR TS AT A 8 0 60 179 206 232 233 254 206. 85
st ELpU - LR 4 L R 0 286 290 293 320 231.7
S E LY+ T SR 085 3 239 286 293 317 204. 8
AR LA RIS RIS 0 2 30 227 231 90. 35
U0 B T VA B 0 4 17.2 19 49.7 55.7  198.6  217.2 86. 16
TN B8 e B 1 13.9 0.4 0.4 8.5 40.2 48.8 56.3 35.2
UL 7 B B 89 112 117 124 124 143 144 183. 85
FUNBEHAR S Tp H AR b 124 15 20 54 70 72 140. 25
FUNEL T 5B R AR T b 166 43 49 94 105 105 203. 85

DIARTT 90 . B8 X SEPR & B 11 2 3595, 8 mm,

K E R ), AT E R4 kA Y H R
MR /N, KA Ho K E L AR, B S d ~ |/l
15 dRFFREN AR, (H o K K AR R, R
20 d EiTREm eS8/ MET 25 d BiEm ek,
MR AR EE R, TR DB E RS,
B UE T DX RT3 0 R R A A5 BR ATk 25 d
PIERIZEIB (% 3),

WAk A B Rl L, B R M X — YR R R R R
oyl 3R KORPGE T B AR, WEE X
PO N, FEMIXT IS ORI TR 2] 2 d 2
o BRRHLIX — 53 B FT 5 i 4 8 & K R e B
FEMACRES, E A H S KRB N EE T
[, FEFRXT HHESACRAE M AT AR 9 d VL E . Bk
b X — R S iR T, B VR 2 IS K R
BT, (HE UG b TR I ) ST R (E, [
(IR G M T R, [ R 2 1S KR
ST E) 30 d 24y BRAbHL X —48 % B &) fifi
SRR Y - S 5 K AR BT, WS
TR N G212 WL T [, A T X 498 5 KR A9 5 T
aikFE 60 d LI,

3 TERKERRMBEREXFEDN

(1)BERgHLIX , BRERgHBIX DL 2021 4F8 H 22 H
A AR R ELK R BT B U B A X — R T R
5], 2021 4£ 8 A 10—22 H R, HEHZH ZEilkEwW
14245 mm, Hrp 8 F 12 0% H &M & 55 mm, 8
H 19 HHHREME 40 mm, 8 F 22 H ¥ H W &

KE R AR, HEE 50 cm 4b HIESKE N
54% , MY 80 em Ab 4 HE S KRN 56.5% , HIUE
120 em 4b 35 K %k 58. 7% , |k 148 6 kR
AR R 0 FE S e B & K SR B, AR B
LSRRI AR T, BRSO mm 4b b HES KR
H8H 12 HREM K, —EHYEFe S 0iistT, (A
FEM AR SETEAN IR i, B & 8 H 22 H A 5
6, REFRE, TS0 em 4 HIET KK H 12
H B iU b T, O 2 5 A s o B I ), B
FHRFEWE RS T, IR A SRR, 8
H 19 H MR B EGE FTE, 8 A 22 H ik FE Ay
BUE, KERE, HE 120 em 4b+HHES KK 8 H
12 [ R R J U b T, O 4R R A o 37 B I ]
it 5 ek T 5% 11 DR R B, TR A R A A O R A
i, 8 A 19 H &R b, RIGHET
K, 8 H 22 H PR B FR-CHGE | Th 3k 3122 5k B (E
KERE(KA),

3
1
1
1
=
1
¥
1
)
1
1
1
1
1
1
1
]
'
1
1
1
1
1
1
1
1
1
1
1
'
"
1
1
1
'
]
r

EE

&
e =0 Rt « | sl

8
5 8 8
—
%
4 %3%’—‘
-
v
2,
v
%
o = 9N

K4 RIS RS RRLRRE



34 N, e PRI R

FARBURBUE R AR 85

(2) B IX . Bedbis X DA 2021 4510 H 8 H
KA AE I T B 2R G B — S A 3 M 5 R R A
P E R HERF 20 em IR IR KK N 9.5% , 40 cm
PR L35 K R 24% , 60 em IR L35 KCR N
25% , 80 em MR L HEFHIKEN 26.5% , ikt 1
B KCRBE VT I AE M 3 R E R AR R A K
BRI

RERAR, 2021 4£9 A 15—25 H, JHIHE
HEBAMRFEEL 10 d, BITREMEIA 73 mm, HKH
P9 H 18 HAW21.7 mm, 10 H 4 HPHF
=ik 85. 6 mm,

20 em MR I E KRB IS E AL 9. 5% Z 5
HEKERAWEA BE R TR K, Rp2entE
i 20 d, 40 em PR+ HE A KGR I EGR 1 24%
ZIEMCREET 2.5 d, FRBIEHLLI T E XA 10 A
4 HFEMN A IR 22 T 3 d, RIFRE
KA 60 em HE PR A3 B KORHTERAE 25% 2 5
JeHFLE T 4 d, FREVERL TR XA 10 H 4 HEEW
P S ERE IR T 3 d, RIFKELA,
80 emM IR 35 /KR 1 AR 26. 5% Z )5 ek
27 6d, FFREIERL TR X 10 H 4 HEFERN K
BB T 4 d, RIFREREES),

K5 iR —d A RS T E KRR

Mo HT AT, R R Ml DX R T kA
TR AR ETRE B, 8 B A B RO A
FIREA AR K H o BRAL Bl X DY e A fk 2k R L
Y B — DR A AR, DR A B A4 K
G 1 B REAE S i 5 T R TR BUE 164
%%ﬁ%ﬁﬁﬁ%#%ﬁﬁZEﬁ%%ﬁ%%ﬁ
S I‘ETJ o

i#

i

|

4 z

I g i X 438 5 VK R[] o e A B [ AP
P, HBTICE 1 kA TR 25 R R A OC R AR
B2 Fi ) R PR R R, b e K s B
FRARL I BV AT A M o 3 1) m] REPE, S USCR
B 10 d AR IFRET & H 285 B R el L
KRB AEAE Dy b o IE PR U A bn . PR L
DX 5 K R AR LU R T HA — 2 i e v, SR
A A R i3 R R A O e, R S K R
T BRI 7 4 28— BEI 8] J5 74 T RE AR 3 i K
F, HEBCRHATAT 20 ~30 d AR T e 4
S K A TE A ) R 252 I 18] 4 DA il Bt 9 3 4 991

EECL

SEHL

[1] XMEIE, W&, FEAL. v T 5 S5 0% W26 B 5%
[J]. HbJG@R, 2004, 23(4) : 303 -309.

[2] #d, MR, L7 2018 ARih)i o % 5 XA 4 T sk
R [T]. T E R E 5 PR R, 2019, 30(6): 135
— 140.

[3] ZRocE:, 4pih, Mk, . HUTUR FER AR S R T
BRI T]. ZAeS5HEE TR, 2022, 29(3): 119 - 126.

[4] JREAE. JTPUARATH BT K G kM X R B R G T AR A
(D], Hpk: HAKBET K2, 2019

[5] Fuk, jkmE. BRI R ERLWE[I]. VEH
PR TR, 2022, 34(6): 19 -22.

[6] ARG G108 ZRi o 5 KA I BT ¢ 3 Wil T sx [ D).
M. KRS, 2014

[7] WA, XUEIE, BRER, . HUT 0 E RIS 58 R ik
% [J]. ki 5m, 2019 (3) @ 9 -12.

[8] #FH, FFHIB. | RERKEHRREIL TG
v [ b BT K R S B AR, 2015, 26(1) 0 137 - 143.

[9] ARuker. B4 XK MES M 5L s )].
Bepg kA, 2021 (8): 32 -34.

[10] Z=BIR, XN, 255, & JETHLES T Ay T 9 35 M
KESGHAR TE R [J]. o E 5K E S PG,
2021, 32(3): 118 -123

[11] XIE4E, SF4E, BKE, 5. E TR ROTH R K ES
SIEZRGRBMERT]. HEM TR E SRR, 2015,
42(6): 131 -136.

[12] REEE, T FETRG B 0 TR % 5 % s 5
FEMI A PEIFSE (D], BRVEHLIR, 2021, 39(2): 71 -80.

[13] skfenk, Fhakf, 2548 BV 4040 ok F <5 TR 10
EREE[T]. UKES, 2011, 26(3): 28 -34.

Study on Meteorological Forecast and Warning Index of Geological

Disasters in Shaanxi Province

LI Cheng'*?, GAO Shuai'**, YU Ningyu*, CHENG Xiaolu'*”, XU Yanyan'?*?
(1. Shaanxi Geological Environment Monitoring Station, Xi’ an 710054, China;
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4. Chang’ an University, Xi’ an 710054, China)

Abstract: There are great differences in geological environmental conditions and types of geological disasters

between the north and the south of Shaanxi Province. At present, it is not scientific to forecast and warn geological



86 K EF ¥ 38 &

disasters by using the accumulated rainfall in the same time period. In order to explore the meteorological forecast,
monitoring and early warning indicators suitable for geological disasters in Shaanxi Province, based on data 4060
landslides, disaster — causing rainfall data and real — time monitoring data from 2001 to 2019, the correlation be-
tween rainfall and geological disasters, and the relationship between rainfall and soil moisture content and geological
disasters in different areas of Shaanxi Province are analyzed. Suggestions on meteorological forecast and early warn-
ing indicators of geological disasters in Shaanxi Province are put forward. The research results provided a scientific
basis for carrying out meteorological forecast and early warning of geological disasters in Shaanxi Province.
Keywords: geological disasters; rainfall; soil moisture content; forecast and early warning; Shaanxi

(L4581 7)

[19] LEE K, JEONG S. Large deformation FE analysis of a debris flow finite element method[ J]. Bulletin of Engineering Geology and
with entrainment of the soil layer[ J]. Computers and Geotech- the Environment, 2022, 81(4) . 164.
nics, 2018, 96. 258 —268. [21] Z=7, B, =, 5 JUBERX6 - 217 A s HE 5
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havior of debris flows using a 3D Coupled Eulerian — Lagrangian

Study on Scraping Effect of Dam - overtopping Debris Flow
Based on Model Test

ZHANG Youyi', GU Weiyang', HUANG Chen”
(1. School of Civil Engineering and Architecture, Southwest University of Science and Technology ,
Mianyang 621010, China; 2. Southwest Petroleum University, Chengdu 610000, China)

Abstract: Debris flow disasters occurred frequently in the earthquake area after Wenchuan “5. 127 earth-
quake. Debris dam project played an important role in disaster prevention and mitigation of debris flow disaster.
However, when the conditions limit the difficulty of dredging in the sand dam reservoir area, after the sand dam is
full, the overtopped debris flow will aggravate the erosion and scraping effect on the channel source. This paper
takes the “8. 20” dam — turning debris flow Chutou gully in strong earthquake area as the research object. On the
basis of detailed field investigation, UAV aerial photography and remote sensing image data collection, 25 groups of
orthogonal experiments with different factors ( debris flow bulk density, dam height and scale) are carried out
based on indoor model test. Research shows that: (1) The velocity change of dam — overtopping debris flow goes
through four stages: flat throwing acceleration—bottoming deceleration—surge splash acceleration—{fluctuating de-
celeration. With the change of bulk density, dam height and scale of debris flow, the velocity along the way chan-
ges. The smaller the bulk density, the greater the dam height and scale and the greater the velocity along the way.
(2) The ultimate erosion scour depth of dam — turning debris flow increases with the decrease of debris flow bulk
density and the increase of dam height and scale. The morphological change of the channel along the path after
scraping is shown as “full — section siltation ( bulk density=1.8 t - m ) + gully erosion pit + gully undercut
+ gully front erosion and deposition accumulation”. (3) When the dam height and scale are fixed, the erosion a-
mount of dilute debris flow increases with the increase of bulk density, while the viscous debris flow is the opposite ;
when the bulk density is constant, the erosion amount of debris flow dam increases with the increase of the initial
scale of debris flow. The research results could provide a reference for erosion mechanism analysis and debris flow
disaster protection engineering design after debris flow dam.

Keywords: chutou gully; scraper erosion; erosion amounts; indoor model test





