o5 34 555 4 1 K
2019 4£ 10 H

JOURNAL OF CATASTROPHOLOGY

% Vol. 34 No. 4
Oct. 2019

Y, PR MR U AE F AR U O R i S XA B AE IS (], K%, 2019, 34(4): 64 —67. [ CAI Ying,
JIANG Meiying. Damage of natural disasters to tourist scenic spots[ J]. Journal of Catastrophology, 2019, 34(4). 64 —67. doi:

10. 3969/j. issn. 1000 —811X. 2018. 04. 012. ]

HKEAREBARARENIRER KWBIAMERHAR

BB, BEE

(L =R TRIERE, =/ R 6517015 2. iRy ikile 5B 2Be, =m W] 650500)

B OE: W R E R 5 5 R A5 TR IR I S X A SOIRD, WIS A SRR R W X
ARSI JH o i 3% DX SRS DURE Y phy A5 28 5 R A A A, AR A0 90 A U 22 AR B v I 7P R 2 g D )
F DA AR 5 51T DEM K5 298 A i it s i o o), AR SRR A, SR Or
)77 AR BUIE R B, T SR i e A A A I IR AR, SR T AveGis BRPF 52 I 22 B2 T A ¢ 1 3 K
FRHIHCR ;. 455 ArcGis FF /R REEC, SRS AR R R ROk R BUR W 5 X AR R EBUR R, S
LUREW], ZAERI R R RIREI/NT 5% , TEARIHIIR AR F R RIS, AlEah ik [ A K

N i B 5 DX A IR

KW ARICH; WO MREFRX; ArcGis Bff; B3R BORAMER; U

hESY S X43; X915.5; P642
doi: 10.3969/j. issn. 1000 — 811X. 2019. 04. 012

LA, 3R E iR ek & ROV, &8 ik Ui
GEIRGE M NN — 2L X IR PE bR A, £ 2 A HR 0
XA IE R Rl B gy . W% L
FEHT —H MRS, —B#EZARRERE,
U 77 A 6 20 T B IR 2 R, YR AR B 4
AP AU 451 2 o P T T JLAR R MR i [ SRR E
WA A, Jo 6 TN B 4 P iR T e X T
— B RA AR E, WEE A A U = e 4l 37 3
PR, BRI, AR U R X R K E B
B R T Gk

T3l i DX 3 149 i U 9 U R T N A R & B AR
JEEVES, AN 2004 AF B EE M R v i S,
R PECRBUBLA N, SR 2> DL I R Ui 2 PR
1 R A7 B R M py 4T, Y ™ 4
FARG BT 5 T [V g E6 0 b X Lk
B LLUPATEA Y1 55 LA Sy i i 8 T W 5 | R b i %, H
el T RN SR RE, ERIRAR.
WYL A R, IR R U 5 DX BRI B4 [ Ik
g fr v e 2 4 I, A SCE S TS K
8 T 5 B0 L X i Ui X B AR E o

RFXUSE . IR BE I 3 U FE R
KRR S B R AR FE A, 248K &Mk
MR T WRB RS, A SBULR S

« YOS F 8. 2019 -02 -26 B H . 2019 -05 -30
SGIIH : ER A RBA RS H (41561033, 41261034)

XakbRERE: A

XEHS: 1000 -811X(2019)04 — 0064 - 04

VEATII T, Ve ARG T AT 2, L
ARSCAEASAU Bt 9 A aod e v iR UL 8 4 O R Y
B AR, IS IR T S XM AT A I AT Y
st

ARSCHIFTE A AR 9T R e U 37 DX s SR A 3=
ZO NP BR, O MR AT I 233 -5 1 P 5 T
BAUIE AT K HF s s B, IF R ArcGis B/
BRBAURICR , I ArcGis BT RO 5 91 ot 5
OMRYEAR S TR KA, i T 57 DX 4 2 %
TR ARRBOR X AR EM KR, WAL
W B ARG X ikl S XA B

1 BARENRFSXAERMER

ALY e A7 U R E TR ICE R R R
TR DB AR B, WFSE A AR 9 ik 7 5 X
BRI o S ABABUIR Ui 37 DX A AR A B RRCE
R ArcGis BT 7 Bt AU 358 55 A0 G TN A5
B, HURE ArcGis B LA CHE T, 31
SR I DX PR AR O R, B AR kR R U S X
B o

BAEE RN (1987 -), &, mmRUA, I, WLk, BESr ok KR & S A AL

E-mail ; athenal 07 @ hotmail. com

WIER . (1976 - ), 2, WimEE A, I, Wi, S5 AL Pl E-mail: jiangmeiying2000@ 163. com



434 5, 5 WOKIRAAE H AR ICE X IR X A BR AR TR S 65

1.1 RiFEXEREER
L 1.1 RB RN SRR

BOKR EER LG S, RARERAEK
FOMABRPRARGHE S, ZHRENSES
TRt o ) SRR IR, AR S i 2 M I
A T TR R ) 4 5 D DU 5 i U A T 22 A
(LN =

Ko Ve, V. A UK VG A TR A B R
g%, JCREHIRAR, Z AR ] A BAE 2Bl
SR SE I A3 B AT VR A P AR 04 7 X
Ve iz SR RS HUME B, WA 2 IR TR AR )
Sy FRAER R 5K BTR A W, [ELR R T RLAR
RIS FRAER AL, 3R 1 R [EAE . WAE S S RORE Y )
3R

x1 B, REFHRNS FRiRE

F#l/mm 2.1~1.8 1.7 1.6 1.5 1.4 1.3~1.2
WA/ (g/em®) 2.1 1.1 0.51 0.11 0.05 0.01

Ve A I BORR AR B i TR Tk

p.=p,V, +p,(1-V,) ¢ (1)
A V. R e SR AR T R FR L E p, IR
FALMIRPRR K B s p, O 4 UKL R [ B,
TE S FORFEARBI R R, A, FoRA T A b
BREYIK ARG R A, ).

A=(1+2.4V)A,0 (2)

VA Tiizs sl B Y v [ A 450k 2 4 3l Ui A U 1)
PN WS OCHEAE R I, TR Bt X YR FORLIE 1
— BT S R R A R AR 23 A
AL FERORMSE e A B R AR A
1.1.2 B RN IDIRABR

W e A Tt U 38 40 ) AR A R B A%, AN TR
WA 22 S 3 T B 28 e g 4 R A Y U 1 B
SR A, RoR, BREUA, T3 B0 SIS I
], 5| DEM( Digital Elevation Model ) £ 3 7] 15 %]
By 180 N T I 1 T R s o LI ¥ B 7V 8.
A SRR @ s, 55 0 AS I I 2 i
P B R TR AS B H d Ros 3 B A&
MEsouih . KERED I o, f, FR; Mg i
TIARSE AR AR, f =1 RoRm oy BT
e s f =23 A

A, = Zﬁa] o (3)

K St 3% 2 - il T #4545 A T 38 b AN (]
PATTHY HL AR «

1r=F = F,. (4)
Kb B K E ., 3F AT K &
W EITAR K F L F, . Fy o IR
1 RN, TR RE, HRITAR T A U N AR
LBEATCIA MBI ELITHE FH K 5§ AN R ITHRS Y
K, BYF..

F, = BAg+ Y B(i-1,t-MA)Ag, (5)
Aorre HOTHS R AR M T L AR 2 ] 4 BE R 4y

S B, . Ag o At B ZIRTJE AR AR BAIC A 4
BrRTTmEH B(i-1, 1 - At) Row. H Fy FR
i H BT A K o

F, =B(i, t)At, (6)
Ao W HITHREN B>, t) .

R e 25 36 A 7Y 0 AR RS 7R rp i 3
B, SR .

tk:%T; (7)

Tzl().8(8+24'3)().7 (8)
7058p"°
Ao JCIET] AR A A 1 . T RoR; K
WA 5SS I A L p FR

T R A ASEAEL LA AR B 358 P A 22 1) F ZK
AT AR, WREARBO TR R/ TJ5
D7 IR AT A AR T A BT R K i, A
g g =k A I AR v e S L I e R 3
11 % R D =S =R BT B U Ml Wb 2 1| N RTIR% 6 o
KN, ISR EREC . Eib, ETRRICEN
2RI IR e e A T A AL

K LR Ve A I 53 5 is AR A 5 IR A L
BREAURA R i 5 X B A L K 3, il 3T AreGis 4K
PR BAROR B LR, AreGis R4 AT S
FNVPAR I e 5 DX 9 BT 7 I AH OGBS Hi , I H 3k 2
BRI A T I X TR e S X AR
1.2 HERMEREFITHE

TR U R XA TR FE R R, 4
BT 1SR 95 6 i T IX B IR AR B SR L 4
G ArcGis BRPFHRAE A U8 A Ui N EE 5 S 8t
R, TR ICE AR R i ok
REERFERE . PR RIS HGE AN A
i R R, BEREER G, ARRAARE KR
BTN
@-2+D (9)
K ARKAKII R 0 KoRx, AIAKR K]
Wil KIEWE N 2, Z, Ko o TRK A
M2E 5, ARIARIRATHAE . KI5 (E 05 7 2
TEE22 R oAb, ki KR & H R K FEE,
FETEA M RE AR RAE D, 1 D FoR.

K H ArcGis 3 S A I K F A BLIEOR
FIFHBEIAR R 23135 L 85 G ArcGis FPF 520 b
TN TGRS, ARBCE R R, Y P H AR
I TR X A ERAE o

2 ZfRIENELERSH

2.1 HEEHIRRIGIE

ASSCLAHE 1y DR 7 7% DX R a1, A A0t o 5 B
AP K F s s B . B e A s Bl A
£ 29 150 000 kL, FE3% 0.49 s S8 5
gzl P PR IBUE T T BRI E 1 P, 3t
WP E TR R T BIRZS WA 2 fs

0 =



66

F
I

34 %

A

‘C - & Fo' e .
‘&j&w e =
BT R AT RES

[l 2

VAU B RS

x2 MRERPITIELRR

R s TR RN %

i KR K SPE AR L, Hhii L 0-1.16

2 Mt WERVHE | RE L E RN 1.16 ~3.70

3 HWEE L VL 3.70 ~7. 15

4 B+ #A. Akt 7.15 ~10.32

%3 RRENEERE
, - BUKHE >0, Im)/ (30m x30m)  BUKGRAER i/ m
FERE ] FERT R/ mm WL R B SO

2000 46 A 3 H 19.7 6.7 6.5 0.16 0.12
200347 H 12 H 440. 1 125 120 0. 67 0.62
2006 46 A 9 H 60. 8 135 133 0.54 0. 49
2009 46 A 3 H 47.3 15.6 14.9 0.25 0.24
2012 4F8 H 14 H 41.3 116 109 0. 84 0. 89
20154F7 A 16 H 25.6 10. 6 11.2 0.22 0.21

P T - R BB 25 S G T8 A T R A T
ANE), R IX ) A 4 AR 2)

e R 22 5, B4 AY 2000, 2003,
2006, 2009 . 2012 . 2015 4Fi% i I 5 X A4 Ik ¢ %
PEtnge 3 fon, I S5EPREEF T T, M3 0]
I, FE 6 AR B A S B RBW A,
MUK BT B S, 152000 456 A 3 HAHLIK
wRERN, VS EPREMZ 0.2 m, 7F 2012 4F 8
H 14 HEIR 2E ok, S ESEEM2ZE 7 m; AL
KR ERSAEMEM S, BlR2ZEE/NF 0.06 m,
K, $ﬂ%m@m%$7U@@ﬁUﬁkLﬁ
PR S XA BUK R B O, 3 LR 3 o X A2
AR B R A
2.2 MKFRITE

eI X & A O S 1 R A A R
TEMO e . S XS,

2.2.1 GRLARK RS

125 X G MR L 2 i 3 S R ) 2 AR 4
%ﬂ BRI, IR T 5 X KEB 0 =W, A
SCHBR A2t U o IXORROD 88 4 35R , 4ig Rt e o &
(AR I HES MO 453 25 R AB L (e 4) o Hi 2 4 AT,
FRYEAR SO 53 A 5 XM Tt 50 45 2k R RE Mt o s
BEFA] | 8 2 7K TR TR 7 T A AR X6 T it b 5 IX 9 3
PG, X WU T A SCHIF ST 45 5 0 A sk,
ERT 3.5 d N, BEE MR R, M&&%i
A, FEE R R K TR B R, S X R R
KoK A R RBARNGE, FEEHRZE
JEREEEEAE; £ 3.5 ~4.5 d N, BRI EEE
TE0.45m DUR MOl 351 2K & 3k 59% , X =K R
FEAAEHE 7K b s 8 0 s Tl A K, S 3 X B R

FHAAIR, MK ERTE 0. 45m DL b B A $ 2k 5k
F]100% , e BMIR; WA HEERHEIL 4.5 d
B, Bik%N 100%

F4 WA RBEE(%)

s ” T BKIE/ m
B/ s 04511 S11
0.5~1.5 2 38 53
1.5~2.5 37 54 83
2.5~3.5 45 66 100
3.5-4.5 59 100 100
545 100 100 100
2.2.2 REBRRERMKSH
S XEFUI R R R IEI T
0,h e [0,0.15];
ah +b,h e [0.15,0.95];
(k) = 1 (a+b)(1 hlg”+o9)he 0.953.5]; (10)
(a+b)(ln o +09)he[3.8,w]o
Kb BWEAKEH A TR, 5 A% a, b, ¢l
PUEEN . &6 A (10) 585 45 HHXE S

AP S SRR R T O o
£5 BREBARKRHESH

e LIS a b c
e 0.9 -0.15 9.5
IR 0. 45 -0.08 4.5
HAlh 0.15 -0.03 1.1

2.3 MEFRHEESERENE
Nk — 25 B UEAS SCTE 5 A48 5 A il 5k,
Rt BAE S LB EXTH . IS AR AR 5t X



434 5, 5 WOKIRAAE H AR ICE X IR X A BR AR TR S 67

AL B CLDLERRIBEIOT, SO
DO IR 47 09 R ol itk Lk BB TR :
AR R I SRR
REFHIRA, FGTIRMAXILRO) o MFO T o e o o s v w9

A, FEMOL IR T, TS E S S PR AR 22 TENE[J]. IR, 2017, 36(2) : 256 - 263.
BUN, 1A SEXRPOR MO0 R AR ZZ IR R (2] Wiz, #If6%E, MM, 4. 2015487 A3 HigL L MS6.
8.2% , 1 B X IREUMIM A Ak RiRZ /NI 5 MR ZL S R B R R R [T ] MR AR AR, 2016,
1.6%, ‘Ié\rleii_f%ﬁi%%xﬁﬁ 10% 5 E@ﬁ?ﬁ%% [3] :é?lf.:lc)'huff:;l_ 3(/631 C, Wall G, et al. Perceptions of tourism im-
ﬁﬁ’ TI»%: A, D, E %Eﬁg@ﬁ*ﬁ%$ﬁ§ﬁ\%u paclsoand Zommunily resilience to natural disasters. [J]. Tourism
HN2.4% ., 3.5% . 2.6% , iRZEH/NT 4% , A, Geographies, 2016, 18(2) ; 1 -22.
& B EIX ., CEXEES LRSS IREMES, [4] HokWt, medE, TREDE. BRMORNES X A% 4 TRDS RIS
¥ 94. 8% . 95. 8% EBRSELI]. BEUERLE, 2015, 37(12) : 2350 -2361.
i%é Zliiﬁfii'l'ﬁfﬁ'ﬁ?—lﬁ'ﬁi‘ftt [5] F26, @4, LR JEARRERE £t 5 Hb e i 1oz 5 v i
! Al SE[1]. MR T AR2EHR, 2016, 38(4) . 498 —503.
S ML R/ % AR % [6] JAtEAE, REFR. 2016 4w FE [ AR K E R m T gt ok
Jik e 5 X A5 B BF5E00]. ek, 2017, 32(3) : 112 - 119.

JbefE A b HRE

(7] WHREE, REHE, MFF. T 20 55 X A 2R K K

A 76.4 70. 6 91.5 89.3 TEM 7 8 B SE——DL L€ VA M E SE R 0 [ T ). ik e 2 T,
B 60. 2 61.2 94. 8 94. 8 2014, 29(7) : 47 -57.

(8] PhEEBE, BRI, Tor i, RN [ R RE Y X 30 Al i % U5
c 4.3 51.2 95.8 95.8 KUEEH )], WiHEA R, 2016, 55(7) : 1861 — 1866.
D 60. 8 56.5 97.5 94.2 [9] SAdk, 2R, B4 BRI EiRNH MWLM L, &5
e 612 58 5 95. 5 - % B—— UL ek i R R i [T, M s 5% 5 9

%, 2016, 35(3); 81 -85.
[10] W&, P, T4, M sri XIESTE 2 & [ AR ICHE R

AT s B BRI )], R, 2015, 31(1); 89 -91.
3 Fhgkitit (U0 SESET, (THILL, ThIEE, 5. 3T iR 0 5 R

SV —— DIAMETI R I [ ] P A5 SR
ey o e e S i D 2016, 32(2) . 100 - 104.

‘Ki'fé[fj\ SRV S RN {;;’JJ& i%{/\\ &iik I‘él/J e [12] Yaokuei L. Impact of government policy and environment quality
EY)ILJQ =] j‘j @U s }J\*@ﬁ—f ﬁ ?m I ;F% ?U\ )F% SN T+ﬁ on visitor loyalty to Taiwan music festivals: moderating effects of
%%*ﬁgﬁ%ﬁﬁ ﬁﬁﬁ?—f E ?ﬁ%%%‘j’ ﬁﬁ?fj’?};{ X E]"J%ﬂz revisit reason and occupation type [ J]. Tourism Management,
SISt RS A, A S B e 26 R 2016, 53(5) 157 - 196

Bl s 4 e 35 ok sk R R T [13] BRIEE, FrRa. BT R LR 55 X 5 5 3% B VA 4 A A

FARICE A S, T HAXT WA S B (140 gose, Tizre, 0. U0 B R E Y U 450U 2

LS, RIHE— 2R ] ArcGis B{FSE I 2 BLIX FERHET 1], KL AEBRL, 2015, 35(12): 139 - 142.
R DL 37 5 1K 00 43 V96 R, AR A AreGis (151 AT, Uk, 55, %, ARKETL BN L LR
$§{¢i Hd‘:lji:?j E(J ?FH ?é;_{ ‘l‘% 75&%,’_‘_’ )VI‘%;: Hj % !Z % %: [16] i%f,ﬁﬁ;{}gjc s q;fﬁlﬁjﬁé[/%zl'%ﬁ;iil%;f Qfl-i):{j(;g?fefl“(zn'visronrlr?f;nt a-
Pk A EAR R S X H AR U 0 R P 4t long desert scenic spot trails to trampling disturbance[ J]. Journal
ﬁ&ﬁ E(Jéj\ﬁ@zﬁ ° of Desert Research, 2015, 180(2) : 825 -32.

Damage of Natural Disasters such as Flood and Debris Flow
to Tourist Scenic Spots

CAI Ying" ? and JIANG Meiying’
(1. Yunnan Technology and Business University, Kunming 651701, China;
2. School of Tourism and Geographical Sciences, Yunnan Normal University, Kunming 650500, China)

Abstract: According to the simulation model of debris flow disaster and the calculation method of disaster loss
rate, the loss situation of tourist attractions is understood, and the destructive effect of natural disasters on tourist
attractions is studied. Flood disaster simulation model of tourist attractions is composed of diversion model and con-
fluence model. According to the principle of solid-liquid two-phase separation in mud-rock flow multi-phase flow
components, the diversion model of mud-rock flow is constructed. The confluence direction of grid in debris flow
basin is obtained by using DEM data, and the channel information is obtained by using eight-direction method when
confluence is calculated based on empirical model. Based on these data, the confluence model of debris flow simu-
lation is constructed, and the effect of debris flow disaster simulation is real-time presented by ArcGis software.
Combining with the disaster data displayed by ArcGis software, the loss rate of natural disasters in tourist attractions
is calculated by flood loss rate method. The experimental results show that the errors of the proposed method in cal-
culating the building loss rate of tourist attractions are less than 5% . While effectively simulating debris flow disas-
ters, it can accurately describe the damage of natural disasters to tourist attractions.

Key words : natural disaster; debris flow; tourist attraction; ArcGis software; loss rate; destruction; simulation



