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Fig. 1  Location of Dagu debris flow
105°12" E -\ 106° 43’E
34° (RN 34°
51¢ ]S 51

N

D)
rd
\
1}
!
1
]
M- \"I
|
1 1 y {
N 4 =\ . / / / N
04’ ! P L TN // 'I' ,/ 04’
34° VoS = PR > 34°
105°12' E S - 106° 43'E
0 6 I12AE

il

e}
[ | wmromm [ |nmwm [~ |weme [ |wwe

# BT RAKBIR 5+ m DA Ew

| 1 |

2 RARARIERMENER
Fig.2  Structure geology of the work area of Dagu debris flow
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Fig.3 Meteorological element map of Maiji District, Tianshui City, China*!
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Fig.4  Orthophoto comparison map before and after Dagou debris flow disaster



%3

I R IK AV S I 588 e K 8 R AR A TR B i R 491

Pk 32, w38 F S IR IR AR R 29 3.6 ~6.0 m,
HER DAYR YD M JTORY £ S U s R JE N =, R AR
0.1~0.5 mm, &+ 90% V) -, ook 2k
2.1 HE

KI VAT I T I R 45 % + e
By, EIEAEE 938. 4 m i E AN, {Uh 0. 488
km® o JAMRAL = B L, I RS, whil | BE R AR
K. WA ERA 1500 m, {4 0 EFE 1099 m, X
#£ 401 m, EEEFIIYNLRE 159%0, 18R FL ARk
R VREBR , A I SRS BRI R kb 26 4
Fho KIGVEAT I 1T 5% 1A ] T o A L i B[] P
AR (3 T /K 3 RN S 9 it G R A5 R V2R 7R
B R o8 = A YR A A RS A (PR T
TNV AT R
2.2 YpiRYHIE

YIRS BR ATV A i R AR B H &
FEFIRE R A5 T, e = AT 1R 9 5 i) b X 2
REIERLILE . 322 N AN T 25 i 5, AR A3 Ue 41
TR SR IR I RN R MRS
04 N AR IR A VK AR T A 25 T X,
WEOR A2 TN e AT ol 15 250 oK H X I
oA AT T VRGN hy =28 < TR — B T (R Tl 8 A
- VYA A SR - WAL, KR A
LA, D PN e B e A, W T A IO B
o BRI, E NSO FRZ RO, AN R e
TS B 2% A (L7 R R e TR G R R,
AR YARAT AT I & AR SR T R YR . @)
U5y BT IS A 55 T B, 25 BH R U5 T VA i v i HE AR
Py o 0 5 B A 80% ~ 85% , HAR YR e A7 T IV I
THEME e - WY AV A . ARk
JE TR ATE SR 5% B A BOHE B 173,44 x 10°m’ | 2
B R PRIE T ARSI A A R AR A R R AT
et

2.3 RAREEHE

TEARIE i I T AR, HOTE A T e K B 4R
TETE BB ZE I 1) 4 ~ 5 AS/INIE, LR 5 /K pA i ik
K, R IRATR R AR T KR, Ak, T
VR B, AR T AU/, O\ LR, 0 A X o
ERE , P VAT B [ 4, 18 S R e
TEVIIR 8 KR TS 43 BB A R = AN IME S b3t
ISR T AR/ INAIR A TR B T R B PR i
2.4 RATIEHIHE

D) JRAT W : 4 A A A ok L Bl
A R, B E A IR T 18,5 kN/m”,
JE TR PRI AT o RATH A E T &
A B CH 748 MR R B i TR B g R
B L Sb/ Y GRT TRk = A=W

V., =m - H” - 1" (1)

BB T AN IR ST T, BEAT T YRR
(JRI) P AL, Horp 1 - 17,2 = 2/ e 3 T
IX,3 -3 FHERIX . HEZRILEL,

®1 KANERRRETHELSER

Tab.1 Velocity calculation results of Dagou debris flow
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Fig.5 Road and house buried situation after the occurrence of Dagou debris flow
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Tab.2  Flow rate calculation results of Dagou debris flow
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Tab.3 Calculation results of the critical depth of debris flow start
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Tab.4 Calculation results of rainfall threshold
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Characteristics and Causes of Low Frequency Debris

Flow Induced by Heavy Rainfall in Dagou Village,

Tianshui City, Gansu Province, China

1,2 . 3 1,2 4 4 5
QU Rui , LI Zhongxian”, HE Zhengwei *, HE Yunfeng' , WANG Shuyang”, WANG Yong
(1. College of Earth Sciences, Chengdu University of Technology, Chengdu 610059 ,China;
2. State Key Laboratory of Geohazard Prevention and Geoenvironment Protection, Chengdu 610059, China;

3. Panzhihua University, Panzhihua, Sichuan 617000, China; 4. Geological Environment Monitoring Institute of Gansu
Province, Lanzhou 730050, Chinaj 5. School of Civil Engineering and Mechanics, Lanzhou University, Lanzhou 730000, China)

Abstract; The Tianshui area of Gansu Province has been haunted by low-frequency debris flows. The area not only

has special climatic and environmental characteristics, but also provides favorable topographical conditions for the

motivation of low-frequency debris flows. On July 21, 2013, a massive debris flow occurred in Dagou Village, Ma
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Runquan Town, Maishui District, Tianshui, Gansu Province, causing major economic losses. The occurrence of
the debris flow involved with a complete disaster chain of earthquake-landslide-debris flow, and it was regarded as
a typical small basin low-frequency debris flow. This study was aimed to investigate the event of Dagou debris flow
and tried to find its origin. From the aspects of geological conditions, genetic analysis, formation process and
characteristics, it revealed the unique formation mechanism, and a model was introduced to calculate the critical
runoff depth of debris flow, and then it retrieved the critical rainfall intensity of debris flow by inversion analysis.
This paper provides a reference approach to the calculation of debris flow in low-frequency with small watersheds

lacking rainfall data.

Key words: short-term heavy rainfall; low-frequency debris flow; cause of debris flow; Dagou of Tianshui City



