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AT B, LS AS TR 38 DX R AT A (] B9 8 A O
T BhHE A, T# 5394 U8 A L 990 3l TE 4 S Ik T X ol
FALHE RMRE. AR R 4 W 3, 3k
HERA T X — i . — XIS p Je  i H S A R — K
7K B BAN R 53 3 (B a1 | B8 £ 38 98 JLSF AR R K
TLROSTI) , T E AT A A7 7 IE 2 R S i A AN 35
HISER . TEEMTRRR/D RS, GRUAFEFX
P S, BRI A 18] 2 32 BB R TR B4 e 4 i 30
P, NZIR A U6 A AR E -
2 P R AR R AR A
2.1 RARMERERE
AR Xt % 1 U8 A U Y SR B B R R i e 4
JRENSER, A TAIE AT KA R LT =4
2.1 1 3guE RS

ZR A W NI 0 BT A6 B o ST 9 A
T3, WA RIS, AT U S5 O B R E AR
BERERSHERE. KEGUR, LR

—EME (AN LR N RS A ) B, AR S L 3 0
Po —MRAGRRRE P AR At T LR — 1t 55 e BSR4
R REMHEELMWE, =EFWARER
BIANREK B8 WA T AR B BE B A, AT
BT R R ——HE TSR R I . AR
TR R, 35 TR S B 08 25 X FlOR 25 i R 5t AR
XA RS HE , IRV BT R K B 448
WG SR BEE 1 o RO RRAS 75 B ), T LA B
TR R
2.1.2 HELE

ST P9 A4 B R ¥ Sh i AR L T R AL
s, SEAWE , UL RSO A TR . M3 RA
WA —E MU (R T — SR i, Bt ke
TS, HRRAE T — i FE: SO RA R
MG AW WFREWEN T RPER KM,
A Bingham {4 82 &Y g B, ¥ 41 Wi 89 J3 3h &% 14

=.[15, 16, 17)
=

T = pgih (2)

AB r ALREBII 0 HEE, ¢ K E S NE



452 th %

# 277%

B, WA LLRE. T R XA, W ik
AR A YR (HE R BB A A
M) o P, AR B3, 1B 98 A AT B S 3
HERTES), B RN AR
2.1.3 LK

AR AT A WA E SR IE, IR
BT HERA T I BNES B, 5 B
WOMRAR—MNREINE , SRR WM
ROW. B, XML BB FHAE
R BRATRMELHAEERNERE. AR
WHRATA—E [FAEHE T — % iiE, X B i
RS, B, MRR AWK S XA REE
9, WYL 3 T BB 2P i, sl AN BRI U 8 K & 1Y
Ao
2.2 MEER

MEL it #En] LU B, g Ve P8 B 2 3
T AV B A R 2 LA R B 4 X 450, T2,
AWK BB DML — N 2R RS
R, XAER BAR R, AR\ R L FAR
07 REFRE, WE 3 iR, RAMRSEMY TS
FpoT(E P EE) MER SR EBMEE: BT
W58 + 1 ZMBNET, i E—ROEZ)W
3MMHRBITIRE . 10— BICA] ER B FP R
S REMMAREN(BNESIH) . 3 A HILHe]
BELH AR e TR BT TE S, BN, iR 3 4~
BICHERRIE B, A AT LA B e — 14
FEAMES R, —MESPRITHN T — AR
FE IR/ 3. RERFITTHEASTER
AU, MESIN R CH SRR AR, RA R
) RA S BT RGP BRI MR TE S oA &8
RIHERGRIENNAIC, BRI LHAN XM Bt
FEH“ MR A

000N00¢

00

i+1

B3 SUnRAERE AR

Fig. 3. Development of debris flow in a hierarchical system
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Debris Flow Viewed from the Basin Evolution
——A Case Study of Jiangjia Gulley , Yunnan
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(1. Key Laboratory of Mountain Hazards and Surface Process, 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)

Abstract: Based on the Strahler Hypsometric ( Area-Altitude ) curve, the Jiagjiagou Gulley of Yunnan is divided
into four types of sub-regions, showing that debris flows are likely to develop in the subregions that stay in the spe-
cial evolutionary episode featured by the hypsometric integral between 0. 55 and 0.65. Also favoring debris flow in
this subregion is the soil that assumes scaling property in grain size distribution. A simplified hierarchical model is
introduced to illustrate the formation and extension of debris flow under the control of the self-similarity of the valley
structure and the distribution of tributary flows. Then debris flow reduces to the behavior of a hierarchy system; and
the surges separated in time can be interpreted as the result of the systemic evolution. In particular, the exponential
distribution of the surge discharge provides a sign of the system dynamics in the same way the power-law frequency-
magnitude relation signs the SOC feature. It is also notable that the exponent is related to the peak discharge by a
power-law relationship. Therefore the peak discharge plays a significant role in governing the systematic behavior of
debris flow. These findings provide a new framework for addressing problems in the field of debris flow study. Fi-
nally, the scenario for the debris flow of Jiangjiagou Gully can be extended to the large scale. The debris flows in a
large river system satisfy the same distribution similar to the distribution of tributaries in a single valley. This pro-

vides a probability picture for the debris flow activities in regional scale.
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