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Initiation Conditions for the 8 * 13 Debris Flows in Bayi Gully of Dujiangyan
QIN Yi,ZHENG Hong chun
(College of Water Resources and H ydropower, Sichuan University, Chengdu 610065, China)

Abstract: The large number of collapse and landslide triggered by the 2008 Wenchuan earthquake had caused a lot of casualties.

After the earthquake, the deposits from the collapse and landslide became the primary source for debris flows, which greatly irr

creased the occurrence of earthquake induced hazards. In order to carry out the hazards prevention work, this paper selected the

8.13 debris flows in the Bayi Gully as the example to investigate its initiation conditions. Field investigation and remote sensing

measures were used, and three fundamental conditions to initiate the debris flows were analyzed including landform, soil source,

and water source. T he results suggested the initiation conditions were favor for the occurrence of debris flows. Additionally, the

analytical method applied in this paper can provide references for the study of debris flows under similar conditions.
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Fig. 1 Ancient debris flow deposits in the Bayi Gully
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Fig.2 Boulder in debris flows blocking the channel
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Fig.3 Slope classification map of the Bayi Gully
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Table 1 Percentages of area with different slopes in the Bayi Gully
WL (%) TR/ km? Ho k(%)

<25 1.0 11.9
25~ 45 5.33 63.6
> 45° 2.05 24.5
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Fig.4 Engineering geology map of the Bayi Gully
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Fig.5 Loose landslide deposits
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Fig. 6 The weakly consolidated landslide deposits
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Fig. 7 Rainfall process on August 13,2012 in Longchi T own

LI )\ — A7 T 2008 £EC )1 Hh R A KX,
R RV R A R AR I W WX % e A
T B 25 75 T 45 A REAT 23 AT, S St — o 5 o 4 35070 23 A
VeA TG B T35, %40 1T J 30 nl LA T R b O I 3L
b3 [ P9 9 A A TR P4

(D) J\—VE BRIk P38 e N 37. 67, 25° ~ 45° 1
eI B B AR AR TRIAN A 5. 33 km?, (5 3EAN IR B 63 6%,
IR B L3k Y KV N TV RNV S5 3 4300 (T3 LB
I3 94 403 0%0 452 6%0~ 259 6%, 3X 1t R S 1) M ¥ 41k
(& W3 B SR R LE B 20 AT R T A T IR TE B -

(2) 01 RE W 24 0T 5 AR I 3, MR o, SR
PR A TR RAAHUE PR, 3 A I BUh 156 k', (R
WA ) 18 6% , 1 R0 5L B /R I8 B ik 757 61 x 10°
m’, HhE ikl 438 34x 10 m . X EERA YT A
T30 ~ 40, BTG S, I B ES T AL, T+ AT
VAT T o

(3) )\ FAEP M DRI, B m B W2,
2010 4F 8+ 13 Yef VEHIHT WIFE R 8 70 mm A4, UK
WY SR HES A 50 mm/h.

(References) :

(1] BRSO\ RZ SRR AE 22 A7 1] . L REH B4R, 2009,
17(1):29-38. (YIN Yue ping. Feature of Landslides Triggered
by the Wenchuan Earthquake[ J]. Journal of Engineering Geok
ogy, 2009, 17(1): 29 38. (in Chinese))

[2] Wk, phofe, HiE, 5. 2008 AR 3R T K IX e AT ] . b
2% 4, 2009, 27(4): 50F509. ( XIE Hong, ZHONG Durr lun,
JIAO Zhen, et al. Debris Flow in Wenchuan Quake hit Area n 2008
[ J]. Journal of Mountain Science,2009,27(4): S0t 509. (in Chinese) )

[3]  VRZME, KRB, NIRRT, 45«5 127 001 5 i R #VL 1 i it
BTV A BE M TR M) ]l ez 4Rk, 2008, 26, (5):
513 517. (SHEN Guoc hui, ZIU Rong chen, LIU W er guo, et al.
Possibility Geological Analysis of Gangou Debris Flow in Long
chiTown in Dujiangyan Induced by the Earthquake of May 12
in Wenchuan[J]. Journal of Mountain Science , 2008, 26(5) :
513 517. (in Chinese))

[4] RS, FEEER, BRI, &5 B0 b 72 DR IR Je A T B RHE S
W7 i SR DT DUNR 2 2440 CRR BE2EAR) L 2010, 42(5): 1619,
(CUI Peng, ZHUANG Jiarr gi, CHEN Xing chang, et al. Charader

* 104 - KXHRETIEMR

istics and Countermeasures of Debris Flow in Wenchuan Area Af
ter the Earthquake[ J]. Journal of Sichuan University ( Engr
neering Science Edition), 2010, 42(5): 16 19. (in Chinese))

(5] JaAh, B2z, XSHIRN, 4. DY )1 48 # LA T )\ VA e A i sh 1 2%
FRAE AR PP A4S 0] K e ORER 4, 2011, 31( 5) ¢ 138 143.
(ZHOU Wei,CHEN Ning sheng, DENG Ming feng, et al. Dynamic
Charaderistics and H azard Rk Assessment of Debris Flow in Bayi
Gully of Dujiangyan City of Sichuan Province[ J]. Bulletin of Soil
and Water Conservation,2011,1(5): 138 143.(in Chinese) )

[6] AWk, Ak, 2Em 2, 45.<5 « 127 HE B I 10 )1 22 5L
HmPe AR TR AL 11, FKL 5 KR RBHE. 2010, 8(5)
105 108. (FU Shang-yu, HUANG Rurr qiu, PEI Xiang jun, et
al. Debris Flow Character Analysis of Gangou Village in Severe
Disaster Area of "5 12" Earthquake[J]. Soutlrtoc North Wa
ter Transfers and Water Science & Technology, 2010, 8( 5):
105 108. (in Chinese))

(7] 5K A6, 5KEW, SRR, HILIE T )\ 83 A RB A& 3)
FIRFAE ST ] . b 5T 2K 5 5 BT 96 2423, 2010, 21( 1) = 34 38.
(ZHANG Zr guang, ZH ANG Zhang ming, ZH ANG Shurr bin. For
mation conditions and dynamics features of the debris flow in Bayi
Gully in Dujiangyan County[ J]. The Chinese Joumal of Geological
Hazard and Control, 2010, 21( 1) : 34-38. (in Chinese))

[8] Fei, s, iz k. SO HRE KX g A At sl il S Hesh Iy 2%
FRAELT]. FZK BT 5K FIRHE, 2012, 10(5) : 119-123. (CHEN
Si, YU AN Yuan, WANG Yurr sheng. Initiation M echanism and
Dynamic Characteristics of Debris Flow in the Earthquake Dis
aster Region of Wenchuan-a Case Study at Wuxing Gully of
Beichuan County[ J]. Soutlrto North Water Transfers and Wa
ter Science & T echnology, 2012, 10(5) : 119-123. (in Chinese))

[9] Chen N Sh,Hu G Sh, Deng M F, et al. Impact of Earthquake on

Debris Flows with a case study on the Wenchuan Earthquake

[J], Journal of Earthquake and T sunami, 2011, 5(5) : 493 508.

Rk, ZsF, BTy, A o B YA OFA M. B 2 R
#, db 5T, 2004. (KANG Zhicheng,L1Zhuo fen, M A At nai, et

[10]

al. Debris Flow Study in China[ M ]. Science Press, Beijing,
2004. (in Chinese))

W2, B sk, J A, 55 Ve A B BRI M ] . BFE AR AL,
Jt 3¢, 2011. (CHEN Ning sheng, YANG Cheng-lin, ZHOU

[11]

Wel, et al. Investigation T echnology on Debris Flows[M |. Ser
ence Press, Beijing, 2011. (in Chinese) )

PR A T R B8t . #VLIE T\ A N 2
H}ﬁﬂiﬁ[ R].2009. ( Chonggin Gaoxin Instiute of G eotechnical
investigation and design. The Investigation report of debris flows n
Bayi Gully, Dujiangyan[ R].2009. (in Chinese) )

R 2k, SRR, 50, S WO S o 12 305 YR TR AU I R 2 )
598 FR[ J]. (h He 223), 2008, 27(1): 108 114. ( CHEN
Ning sheng, HUANG Rong, LI Huan, et al. Emergency Judge
Method and Index of Debris Flow Sites Triggered by 5 ¢

12Wenchuan Earthquake[ J]. Journal of Mountain Science,

2008,27(1): 108 114. (in Chinese))

Chen N Sh, Yang Ch L, Zhou W, et al. The Critical Rainfall

[13]

[14]
Characteristics for Torrents and Debris Flows in the Wer
chuan Earthquake Stricken Area[ J]. Journal of Mountain Ser
ence, 2009, 6(4): 362-372.

B 2 YA R S VL R S D] . oh B RRA BT o AR
BE. L 5T, 2006. (CHEN Ning- sheng. Debris Initiation and Conflur
ence Processes Research[D]. Graduate Universiy of Chinese A ca

demic of Sciences, Beijing, 2006. (in Chinese))

[15]



