5 32 B 2 K L ARFEOTSE Vol.32, No.2
2025 44 H Research of Soil and Water Conservation Apr., 2025

DOT:10.13869/j.cnki.rswe.2025.02.0093; CSTR:32311.14.rswc.2025.02.009.
BRI . At B i XV 45 0 36 O SR 7 R DX SR B [ 0. K AR B 05T, 2025, 32(2) 1 191-197.
Chen Long. Yu Bin. Early warning of mudflows in single-gully and area in the loess region[]J]. Research of Soil and Water Conservation,2025,32

(2):191-197.

BIMKAA ﬁ!i)f'sum%/]&[fﬁ &=
A, & B

CRUHR B TR % M 5T By 6 5 3 B PR B AR 97 [ X T i S2 3 %, LR 610059)
& ZE:[B R8T A b DXV 28 B I 0 5 B DX I BB AL, Oy 8 - XU TR BB AR AL S [ 05 3 Tad a4 S
R G, X 8 VAL T I AR T A% A2 M R 0 b B SR R BCHE BEAT T 43 0T, SR P 90 A R T T vk AR 1 90 T A
T 8 A FR 43 b DX YR U AT T B MR B, I by A T S R B O B Tk L, (55 SR IR I S 0 U
AR X A7 RV T AT U R R 90 V0 5 X I T R, R A T R R X e XA R B R HE 2T
HEAT T Y T S35 3T 100 %60 5 R 25 A R T I 53 (E0 % 98 = b DX 9 1 A7 7 458 B T U2 B D R 2 90 % . [&5i8 1R
FH UG i TS AR TR Sk 35 - b DX U A 2E AT B VA R DX 3 TS A L T Al o P R T I R R R TS Tk S R E R
ST A T AR R BB AR TE AR
KR VR s PRI IR R s
hE %S P642.23 XERFRIRAL A XEHS:1005-3409(2025)02-0191-07

Early warning of mudflows in single-gully and area in the loess region

Chen Long, Yu Bin

(State Key Laboratory of Geohazard Prevention and Geoenvironment

Protection , Chengdu University of Technology, Chengdu 610059, China)

Abstract; [ Objective] This study proposes a single-channel and regional early warning model for gully-type
mudflows in loess areas, which provides a reference for early warning of mudflows in loess region. [ Methods ] Data
related to mudflow formation, including rainfall conditions, topographic conditions and geological conditions, were
collected from the literature for analysis. The mudflow early-warning model was developed by using the
generalized mudflow early-warning method to provide single-gully and regional early warning for mudflows in
some areas of the Loess Plateau. Moreover, the model was compared with the early-warning method that is
based on the critical rainfall intensity. [ Results] In single-gully early warning. the success rate of the
mudflow early-warning model for 47 mudflow events in the loess region was approximately 90%. In regional
early warning, the success rate of the mudflow early-warning model for Xifeng District, Zhenyuan County,
and Yan' an City was almost 100%. The success rate of the simplified rainfall early-warning model for
mudflows in the loess region was approximately 90% by using the integrated precipitation threshold value.
[Conclusion ] Compared with previous studies, where the mudflow early-warning method is based on the
critical rainfall intensity, the model developed in this study that is meant for single-gully and regional early
warning of mudflows in the loess region comprehensively considers the crucial factors, has high accuracy and
ensures detailed early-warning results.
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Table 1 Basic parameters of mudflows
H
s AW X A/km® ] L/km T B/mm I/mm R,/mm Cy R P Sk
(FF-H-H)
1 BZW ZEMKX 1959-08-14  8.36 0.09 471 0.052  17.2 17.2 650 0.55 0.65 0.66 [13]
2 B MK 1961-06-09  8.36  0.09 471 0.052 155 15.5 650 055 059 059 [13]
3 HZW MK 1963-08-19  8.36  0.09 471 0.052  21.3 21.3 650 055  0.80  0.81  [13]
4 Ay FME 1968-07-15  0.18 0.14 0.63  0.043  29.0 29.0 450 0.55 1.58 1.54 [13]
5 Ay FWE 1969-05-11  0.18 0.14 0.63  0.043  39.3 39.3 450 0.55 2.14 2.09 [13]
6 AR s 1961-08-01 049  0.10 110 0.035  59.0  59.0 508 0.50 3.14 293 [13]
7 MM ZfER 1961-08-01  0.45 0.10 1.50  0.017  53.3 53.3 508 0.50 2.83 229 [13]
8§  KEME  HEHHE 1966-08-08 102.50  0.02 30,00  0.004  50.0  50.0 300 0.68 3.31 2.03  [14]
9 /NI PEIEX 1954-08-19  30.62 0.03 11.80  0.012 9.2 9.2 550 0.55 0.41 0.31 [14]
10 FEEW  PEEX 1976-07-16 112 0.09 1.60  0.040  19.0 19.0 550 0.55  0.85 0.81 (8]
11 #EW KX 1959 1.12 0.09 1.60  0.040  10.4 10.4 550 0.55 0.46 0.45 [14]
12 HH B 1960-07-26 12,90 0.32 12,90  0.041  10.8 10.8 601 0.55  0.44  0.46 (8]
13 dEREW  mEH 1977-08-04  70.70 0.01  18.00  0.006  88.7 39.0 508 0.50 2.27 1.49 [13]
4 ZFERHE kN 1959-08-05  0.87  0.07 2.70 0,008 20,0 15.1 450 0.60  0.77 054  [13]
15 ZFEFRW WMW 1961-07-30  0.87 0.07 270 0.008  30.5 26.6 450 0.60 1.35 0.94  [13]
16 T HWE  1963-07-16  2.60  0.04 515 0.005  26.9 21.1 554 0.55  0.95 0.60 [9]
17 EFHE  HME 1959-09-05  0.87  0.20 433 0.009  14.0 8.5 554 0.55  0.39  0.28 [9]
18 IR WE  1960-07-04  0.87 0.20 433 0.009  43.9 24.4 554 0.55 1.14 0.81 [9]
19 il kHE 1960-08-03  0.41 0.12 420 0.002  36.6 36.6 593 0.60 1.39  0.75 [9]
20 i kAHFE 1960-07-21  0.41 0.12 4,20 0.002  36.0 15.3 593 0.60 0.64 0.35 [9]
21 FH o WH 1958-07-23  1.18 0.15 470 0.008  17.6 17.6 554 0.55 0.78 0.55 [9]
22 F#o WE 1958-09-24 118 0.15 470 0.008 5.3 5.3 554 0.55  0.24  0.17 [9]
23 WEIW mfk o 1960-07-26 2,60 0.1 1240 0.002  19.6 17.6 601 0.55  0.72  0.39 [9]
24 BEW  KKW 1965-07-07  75.30 0.08  20.00  0.036  46.8 32.5 650 0.55 1.27 1.19 [14]
25 WK PERIX 1964-07-20 12,15 0.10 550  0.066  26.7 22.0 300 0.68 1.48 1.57 [14]
26 ki PEREKX 1964-08-12 12,15 0.10 550  0.066  37.2 21.2 300 0.68 1.48 1.57  [14]
27 POk FERIX 1964-08-19  12.15 0.10 550  0.066  22.5 13.6 300 0.68  0.94 .00 [14]
28 /NI PEIEX 1956-07-02  30.62 0.03 11.80  0.012  38.0 16.1 550 0.55 0.79 0.60 [14]
29 /NI VEIEX 1956-07-09  30.62 0.03 11.80  0.012  41.6 41.6 550 0.55 1.86 1.40 [14]
30 /M PEIEX 1956-08-07  30.62 0.03  11.80  0.012 16.6 12.9 550 0.55 0.59 0.44 [14]
31 /NI PEIEX 1960-08-02  30.62 0.03 11.80  0.012  59.2 27.2 550 0.55 1.32 1.00 [14]
32 FEHW  OPEX 1965-07-18  1.12 0.09 1.60  0.040  12.0 11.1 550 0.55 0.50 0.48 [8]
33 HEW O PEIEX 1958-07-14  1.12 0.09 1.60  0.040 19.6 12.3 550 0.55 0.57 0.55 [14]
34 EHW O VKX 1956-07-03 112 0.09 .60 0.040  21.1 16.4 550 0.55  0.75 0.72  [14]
35 YR Efk 1987-08-04 1050 054 7.90  0.145  23.9 23.9 601 0.55  0.98 1.21 (8]
36 R FEf 1988-07-24  10.50 0.54 7.90  0.145 44,5 41.5 601 0.55 1.71 2.12 [8]
37 i B 1959-08-05  71.20 0.18 17.20  0.102  17.4 17.4 601 0.55 0.71 0.82 [8]
38 IRV mAEH 1956-08-08  3.95 0.17 3.65  0.067  25.3 25.3 508 0.50 1.35 143 [13]
39¢ +AHE PEIEX 1984-07-30  3.64 0.18  3.51  0.067 155 15.5 550 0.55  0.69  0.74 (8]
10¢ BEN PEEEKX 1985-07-28 290.00  0.05 2874 0.059  17.0 17.0 550 055  0.76  0.79 (8]
41 FEEHE & 2002-08-20  9.90 0.02 7.10  0.006  98.4 58.3 735 0.45 2.50 1.65 (6]
42 BRFEE FKE  2000-08-23 510  0.03 3.20 0,021 82.9 49.1 596 0.50 2.33 1.96 (6]
43 FHEIERA FEIE 2003-08-29  0.60  0.06 .75 0.011 1019 60.3 711 0.40 3.01 2.21 (6]
44 BRSO #BEE 2001-07-27 5.0 0.05 278 0.046  85.2 50.4 631 0.45 252 2.48 (6]
45 [EmEL ZFER 2004-08-26 1,90 0.05 2,00 0.027 758  44.9 573 0.5 2.22 1.97 (6]
46 AFH RER  1999-07-29  4.80 0.03 3.90  0.013 728 43.1 539 0.55 2.06 1.58 (6]
47 FHEW O ZIER 1997-09-15  9.60 0.03 410 0.027  62.8 37.2 660 0.50 1.60 1.42 (6]
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Fig. 1 Single ditch warning for 47 mudflows
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Table 2 Mud flow parameters in Xifeng District, Zhenyuan County, and Yan'an City

R 4R X H B/mm I/mm T, R,/mm Cy R!/mm R, /mm R;/mm SCHik
1 B/ 1954-08-19 9.2 9.2 [14]
2 /M 1956-07-02  38.0 16.1 [14]
3 /M 1956-07-09  41.6 41.6 [14]
4 H/NTH 1956-08-07  16.6 12.9 [14]
5 M/ 1960-08-02  59.2 27.2 [14]
5 EIE w10 10 0.04 550 055 8645 10806 14501
T HEEW 1959 10.4 10.4 [14]
8§  HEHEN 1965-07-18  12.0 11.1 (8]
9 W 1958-07-14  19.6 12.3 [14]
10 EEW 1956-07-03  21.1 16.4 [14]
11 TAEAR 1984-07-30  15.5 15.5 [8]
12 BRI 1985-07-28  17.0 17.0 [8]
13 4 1957-07-24  112.0 112.0

14 4Pl 1958-07-22  35.5 35.50

15 0| FEE 1973-08-29  39.0 32.53 0.02 500 0.57 95.58 119.47  160.43 [14]
16 [ 1973-08-29  39.0 32.53

17 =4 1973-08-29  39.0 32.53

18 EP=8L) 2002-08-20  98.4 58.3

19 BRI 2000-08-23  82.9 49.1

20 fHEE 2003-08-29  101.9 60.3

21 BRAMVERT IEET O 2001-07-27  85.2 50.4 0.02 500 0.5 53.03 66.29 89.02 [6]
22 MEmELL 2004-08-26  75.8 44.9

23 AKN 1999-07-29  72.8 43.1

24 FHEW 1997-09-15  62.8 37.2
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