29 fH5 1 B 109 ~115 7
201141 H

T O
JOURNAL OF MOUNTAIN SCIENCE

Vol. 29, No. 1 ppl09 ~ 115
Jan, ,2011

T 1008 -2786 - (2011)1 - 109 -07

ZEBELABKERESHBETE

KER RUR MEE

(RUHBTA%L AR, =8 B9 650224)

 E: ZHEREREERENES, AR RESURT TEMR WEFHME IR D, LBk R 5 2SR
AR, BRI ML EATE, ST EEELBOKRN SRR RS REESRW 5N EL A
KELABKB A Btk S AT RS B ER A BKSR, SRR R BANRYE, K SRR B 3 MR SRR
A ABKRRAEBAREE. ZHEABKREEREAS A7 ARMRN 20 g, AHKERAMH—
B2 ~3 8,21 HEAMKBEI—BH 42, BALMKREERXFER, HILATHEE KT LABKRERS
HERPAREH A BFRBE, AR KSR H, AR X ARKRMBEESN. ZEELBKRENLT

RIEMES,
(k@R L ARKERNEAN RRER
hESHS: V4S5 AW A

Z AL RRIE AR SR | B B PE AR 3R 55 K T AR SR
Bh2E A R0, oW | b 55 O b I PR 8 5T 2%, 1L Bk LT
WG WA BRI A . HMA T
#,6—10 AAFZE BAFTEEPET8 A, 5%
R, EZRT KRG RA, X MR ER
5, REABRNBER TG ALE, KRELR
HRERNE S, ABENEREARH THE.
W55 B M RIS B, S B K BB S A AR LR B
Hei, SHEFHEROMBAIE R M FER
B SRS, —H R R A BB R~
BEHENZ—. ZHERUABEH I EENEH,
Hb R EF RS SHLSEHEHBERN
78. 64% WL G 92.24% " . BABERTE
MBI R RERHRIERESREBHOEY,
B 20 K, ZRIE A BKRBIE THEABUTF
B, RHLERZHARSEHSRL, ARER
B BB, A KSR K H 35 E, ABOKRBTR

WEREBBZERITOARHOER, HERADR
FEON R K B o3 A LR SR 0 B K SR T AR A2 B B
KWK I H R H EEE TAE,

X Z A A BOKR LR EEN)INELA
BEKRE RIS H  ZREE B K F R
FAMBIRI A Z B E A RO RBEA B IRR
HEnHE BRI BOKREERE LB ELN MK S
ERME RESEEARKRERETER AR,
IR TR T K BB B T | K BB i K SBUATE OR
Ul FIER B A KFIR. UTETHRIHFRE, 5
HHMT BB E LA BOKERES MR R R RS

1 A BRIK AR 18] 53 A HL
11 ARKRSHEREMFHMER

BEMHE P ARKRTRAIRIZR" ",
W B T 1980—2009 4745 4% FF 38 HE 7 e i e ) 38

Wz #% B X8 ( Received date) ;2010 -05 - 11 ;2B B X3 ( Accepted) ; 2010 -09 -30,
% &0 B ( Foundation item) : [{ % [ MR 25 % 4. 51 H (40572159 ,40772189) , # £ R B % KL 14+ & 26 271 H (20060674009) , o fE K B R 5

H SRR R K M LR E S BES I (GZ2009 -10) , [ The Nati

| Natural Sci Foundation of China(40572159,40772189),

The Foundation of the Ministry of Education of China for Doctor in University (20060674009 , State Key Laboratory of Geo-hazard Prevention &

Geoenvironment Protection Found( GZ2009 - 10). ]

(£ M ( Biography) : S KB, (1984 - ), B, 87904 , EENRUN K 2 BHR K H L5854 TRBFF. (Zhang Jiaming, (1984 - ), male, doc-

tor ,major in

in hazards and
P

hods study. ] Tel:13888442865 ,E - mail ; zjm_engeo@ 163. com



110 h # % K 2%

BEAMKBESE, ZEERS, AE—FH, T8
WHRE, fEX 29 a 1], ARKBFHR{LX 38
2, M EWENABKSFEGHREXENZ/EY
Z% AR E AR, AR RE LRI
HIKSREM, EEATIHEABKR SEMEREMN
et R R 2R,

Xt 38 A MK SR H M PR TR E BEF
B FK AR B G 3 %t A i, AT DA 5 1) REE R
M OKRN S ARN 8 E LN R
EEEZERMRSIE, BH N FHERARKS ;A
Bk SRR B A S, BAKKBERE
W R AL A B K R B ERR RS
iR I, H—45 5 R K SR B /K SR B T Aok B
A BE R B 5 U R KA K BB B K SRR
WERM, ) EELERBEW KBRTHEFAREN,
SRR BN B4 s AROK SR B A BE R, B
FUKSCRER , SRR L8R ; A MK R A
5B AR B UR A I L K S I | K S % R K B
BRiRsT 2, AR A K ER AR E B
Vi FE MRS K%, ERESF ML SERE
BHEHEERK, 3) LMW, HEMNBREAT
BIRSIRE, AR KRR EBARENE ARKRA
BostE  MERREEAR, ERNEREEAM
AT P28 KR R 2, HA MK SR,
1.2 ABABSARMXER

BN SRETHEI N ZECEREEAY
WEL A2 B K SBE R4, 45 A T T A AR P R B A R 38
kS, AT 1968—2009 4E) 3L 71 £ =
BEEAABKREN, 7l BEEAAMAKREH

[~ w2 -
(= (= (=]
T

WARLAREAK BRI R AWK /%
s

[

1 2 3 4 5

6 7 8 9 10 11 12
)|

Bl ZHEAEALBKREGHARSH
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Spatial-temporal Distribution and Situation of Water-wastering of
Highways in Yunnan

ZHANG Jiaming,XU Zemin ,LIU Hualei

(Dep of Civil Engineering,Kunming University of Science and Technology , Kunming 650224 ,China)

Abstract; Different scale geological environment in Yunnan province is fragile. As belts the highways distribute in
complex and fragile geological environment, spatial-temporal distribution of water-wasterings of highways is also
complex. In this paper, spatial-temporal distribution and development situation of water-wasterings of highways in
Yunnan Province will be analyzed through methods of statistic and field investigation. Sudden rainstorms reduce wa-
ter-wasterings of highways easily, one characteristic of water-wasterings of highways is single-point. Widespread
rainstorms also can reduce water-wasterings of highways easily, the characteristic of water-wasterings of highways is
zonal , water-wasterings of highways chain effect is also significant. When it didn’ t rain heavily, water-wasterings of
highways would appear hysteretic character. Water-wasterings of highways in Yunnan province usually happen from
June to August and it gets to peak period in July. In the 20th century, water-wasterings of highways cycle is about
2 to 3 years and in the 21st century, water-wasterings of highways cycle is about 4 years. Density of water-waster-
ings of highways of in the west of Yunnan is obviously heavier than that in the east of Yunnan and that in the north
of Yunnan is heavier than that in the south of Yunnan. Water-wasterings of highways in central Yunnan usually
happen at the edge of middle Yunnan. The lower the highway classification, the more serious the washouts of road.
Characteristics of different areas of Yunnan are different. Water-wasterings of highways in Yunnan province are still

developing at present.

Key words: Yunnan; water-wasterings of highways; spatial-temporal distribution; development situation
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