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Fig.1 Terrain Map of Xiaojiang Basin
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Fig.2 Interpretation Results of Hazard Areas at the Alluvial Fans in Jiangjia Catchments (the data shows in table 3)
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Fig.3 Interpretation Results of Hazard Areas at the Alluvial Fans in Dabaini Catchments (the data shows in table 4)
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Tab.l Hazard Areas at the Alluvial Fans in Jiangjia Catchments

FEhy SBRRAR SR I (] T (km?) FEh KPR ARSI [A] T (km?)
1987 1988.5.1 3.857 2002 2003.4.9 0.793
1988 1989.3.17 4.435 2004 2004.6.30 1.320
1989 1990.4.21 4.275 2005 2005.8.4 1.313
1990 1991.2.19 3.660 2006 2007.4.20 1.275
1992 1992.8.16 2.576 2007 2008.4.6 0.844
1993 1993.12.25 2.090 2009 2009.8.31 0.828
1996 1996.10.30 3.144 2010 2010.12.24 0.880
1999 1999.12.2 2.080 2011 2011.7.20 0.932
2000 2001.4.3 1.003 2013 2013.10.13 0.706
2001 2002.4.6 1.226
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Tab.2 Hazard Areas at the Alluvial Fans in Dabaini Catchments

FAR SRR SR I (] T (km’) Eh SBREAR I (8] A (km®)
1987 1988.5.1 1.865 2002 2003.4.9 1.585
1988 1989.3.17 1.209 2004 2004.6.30 1.423
1989 1990.4.21 1.866 2005 2005.8.4 1.357
1990 1991.2.19 1.815 2006 2007.4.20 1.193
1992 1992.8.16 1.744 2007 2008.4.6 1.503
1993 1993.12.25 1.448 2009 2009.8.31 1.256
1996 1996.10.30 1.556 2010 2010.12.24 1.445
1999 1999.12.2 1.606 2011 2011.7.20 1.483
2000 2001.4.3 1.527 2013 2013.10.13 0.928

2001 2002.4.6 1.419
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Fig.4 Fitting Results of the Alluvial Fans in Dabaini
and Jiangjia Catchments
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Tab.3 Sediment Yield of Debris Flows per Year Along Jiangjia Ravine (Unit: 10* m®)

Ay 1989 1990 1991 1992 1993 1994 1995 1996 1997
b e 200 263 659 119 26 200 374 315 657
Ay 1998 1999 2000 2001 2002 2003 2004 2005
Kb e 215 184 61 288 149 69 69 50
£ Y IR 325 S :

4 ZEig 1 Y8 VA Y8 7 U8 HE A s o R T BB 4, A

DL/ A i 3 KA B R KA
VYA N MBI IX, FIFH 1987~20144F i b T 52
G B 43 Sl AR 1R R 4 VA Y A U HE R s S L
FHHAT 8T, 45T

(HM20tHAROFAR R RS, /L FIEH K
VA K VR VAT A0 I % T S ) 3 AR B s 56 THT A
A RPUR . Hd, H1987~20144F, ¥
K YA T HE RSB 16 T T AR /83,169 km?, I /b
81.69%; K VA e A it HE R B f 35 Th0 AR 46 /)
0.937 km’, 1%/050.24%.

()45 B S BRI RT AF AL BRI, BR
Ve A T HEAR o e Y R 4 B B H g iE T
Fae, VOISR A TG SN B W IR

RENATRATES, KERHE R FEI
T

BRI IR NRIE B2 K KAk
TRV HERR o 6 25 0 R AR A ) S B A 3R

X e A UL HEAR B 8 VO AR AL LR O B L
BT x4 A 2 R Sa e Ve REAT YA, Rt
BRI A IR AR

S Hk -

(1] RARAE, REGAL, BRIETE, 55, o/ INLIA SR & H 4 SPE LR
WIFEM]. EIR: Bl BOR SCER T A E R4, 1987
[DU R H, KANG Z C, CHEN X Q, et al. A comprehensive
investigation and control planning for debris flow in the Xiaojiang

River basin of Yunnan Province[M]. Chongqing: Science and



55 W

ZRERR, S SR B YA AR B A T R A A

795

(2]

(3]

(4]

(5]

(6]

(7]

Technology Literature Press. Chongqing Branch, 1987. ]

FEARAE, ESLAE, BRSO £ ok Ue A AR AE M/
ERHEBE =N oK R L BF5E I8 (R 45 B e A I 5T & 45
Jbmt: Bl AL, 1985: 48-57.

[ DUR H, WANG L L, QIAN Z L. Depositional properties of glacial
debris flow in the Guxiang Gully of Xizang[M]//Lanzhou Institute of
Glaciology and Geocryology, Chinese Academy of Sciences No. 4
(Chinese Debris Flow Research Album). Beijing: Science Press, 1985:
48-57.]
kAL, 2GR, BUTEAR. Je AU K AR 5],
RKITHIR TR 5 855, 2010, 19(12): 1478-1483.

[ ZHANG J S, SHEN X J, WEI J L. Observational study on the
characteristics of development and evolvement of debris flow deposit
fan[J]. Resources and Environment in the Yangtze Basin, 2010,
19(12): 1478-1483. ]

FE O RA R IEHAESE )], = RHBIE, 1990, 9(3): 239-246.

[ TANG C. Study on debris flow fan[J]. Yunnan Geology, 1990, 9(3):
239-246. ]

Wi, ER2E. AT A BTG 1S e 22 M/ B T T 4R 1 X e
ABHABITEET. R I6A FBHATFITE A (1975~20004F). B2
o R RH A, 2000: 1-233.

[ CHEN X Q, WANG S R. Review and prospect on debris flow
control in Dongchuan[M]//Selected Papers on Debris Flow Control in
Dongchuan. Kunming: Yunnan Scientific Publishing Press, 2000:
1-233.]

RAE, HER AL, MR, 56 =M% 5T A m I sE M), dest:
BhegHipt, 1990.

[WUJS,KANG Z C, TIAN L Q, et al. Observation of debris flow in
Jiangjia Ravine, Yunnan Province[M]. Beijing: Science Press, 1990. ]
Msik. =i AR SO TR AT AR R 5 2 RO R I 0
[C/r ERREA B 22 N UK B IR R (P R AR 48,
B4 JUaT: B RAL, 1985: 88-96.

[ CHEN J W. A preliminary analysis of the relation between debris
flow and rainstorm at Jiangjia Gully of Dongchuan in

Yunnan[C]//Lanzhou Institute of Glaciology and Geocryology,

[14]

Chinese Academy of Sciences (Research Album). Beijing: Science
Press, 1985: 88-96. ]

GLCF. GLCF landsat technical guide[Z]. Global Land Cover Facility,
2007: 1-2.

TUCKER C J, GRANT D M, DYKSTRA J D. NASA's global
orthorectified Landsat data set. Photogrammetric Engineering &
Remote Sensing, 2004, 70(3): 313-322.

XBAaxik, BRRKAR, Lo, 45 ENVEBEREURLFE A EM]. 2. db
B AR AL, 2014

[ DENG S B, CHEN Q J, DU H J, et al. ENVI remote sensing image
processing methods[M]. 2nd ed. Beijing: Higher Education Press,
2014.]

ZHANG L, LIAO M S. Contextual fuzzy clustering of remote sensing
imagery[J]. Journal of Remote Sensing, 2006, 10(1): 58-65.
BLASCHKE T, HAY G J. Object-oriented image analysis and scale-
space: theory and methods for modeling and evaluating multiscale
landscape structure[J]. International Archives of Photogrammetry and
Remote Sensing, 2001, 34(4): 22-29.

g 6, A B MR, GF ST 2 USRS HI AT 1) X T
B S B Y —— L EL RV 7 R T T O X O ). 3
JE2AAR, 2007, 11(4): 521-530.

[SUW, LIJ, CHEN Y H, et al. Object-oriented urban land-cover
classification of multi-scale image segmentation method——a case
study in Kuala Lumpur City Center, Malaysia[J]. Journal of Remote
Sensing, 2007, 11(4): 521-530. ]

FJR M, MR, EREZE, S R X5 R AN
FERUGBTSEI]. L2122, 2008, 33(2): 143-146.

[ WANG Q T, LIN X G, WANG Z J, et al. Extraction of winter wheat
planting area by object-oriented classification method[J]. Science of
Surveying and Mapping, 2008, 33(2): 143-146. ]

XU, AL 5. 3 IR VA i AR BR L b RO S S TR ], Ll b
2£41, 2006, 24(5): 550-554.

[ LIU X L, NI H Y. Variation property of annual sediment yield of

debris flow along Jiangjia ravine and catastrophe forecast[J]. Journal of

Mountain Science, 2006, 24(5): 550-554. ]



796 KALHHR B 57 %26 &

VARIATION OF HAZARD AREAS OF TYPICAL RAINSTORM
DEBRIS FLOW ALLUVIAL FANS

LI Yan-ji'*’, YAN Chun-da’, HU Kai-heng"’, WEI Li"**

(1. Key Laboratory of Mountain Hazards and Earth Surface Processes, Chinese Academy of Sciences, Chengdu 610041, China; 2. Institute of Mountain
Hazards and Environment, Chinese Academy of Sciences & Ministry of Water Conservancy, Chengdu 610041, China; 3. University of Chinese
Academy of Sciences, Beijing 100049, China; 4. Yunnan Kunming Dongchuan Geology Disaster Protection Center, Kunming 654100, China)

Abstract: Based on the Landsat images during 1987 to 2014, this paper interpreted the hazard areas of debris flow fans,
analyzed their evolution characteristics in the Jiangjia and Dabaini catchments in Xiaojiang Basin, and further discussed the
variation of influenced area in Jiangjia and Dabaini catchments, as well as their influential factors of the variation. It
revealed that (1) the damaging ranges of debris flow fans have shrunk during the recent 30 years; (2) the development of
debris flow fans in Dabaini basin was at the mature stage with lower amplitude of shrinkage, while in Jiangjiagou basin,
their development were at the over-mature stage with higher amplitude of shrinkage and stable situation; (3)water, sediment

provenance and human activities are the main factors of that influence variation of debris flow fans.

Key words: rainstorm debris flow; alluvial fans; evolution; TM images; OLI images



