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Evaluation on Life Cycle in Potatso National Park

Liu Chuan, Dong Jing, Qiu Shouming

(College of Ecotourism, Southwest Forestry University, Kunming Yunnan 650224, China)

Abstract; Based on the resort life cycle theories, 6 prediction models of linear, exponential, GEPTTs, logistic

regression, GM (1, 1) and ARIMA (1, 1, 1) was constructed with the statistics of tourists in Potatso National Park
from 2007 to 2015. The results indicated that GM (1, 1) model has the best prediction effect, the overall effect were
as the follows: GM (1, 1)> logistic regression > linear > exponential > ARIMA (1, 1, 1)> GEPTTs. The simulation
equation based on GM (1, 1) grey forecasting model was x (¢ +1)=49. 157 119¢* ¥+ 27. 302 081. Visitors in Pudacuo

National Park may exceed 5 million people in 2025 based on the prediction of tourist number in the next 10 years.

Key words: Potatso National Park, tourist, life cycle, model, prediction

EE ST S NIEE N PN S 25 g USRS
AR, 4EZR AR A T RE S v R A S ot
MERTUE, AR - R REE, ARBE7E
HRLLE 52 B AR AT, S B UE I X — AT
ZAMMRE, EAREMLE, 2015456 A 8
H, EEEREUEZRSEEI R, Hk, Bk
VL. OWHT. R, Wb, IR, mF . HIES A
M REE R AR A, S EE A 3 a, F7E 2006
AF, Z5FE I PR 1 VA M SE Ay S vk T AR

Kim A, 2016-07-12; fEEIAH;: 2017-02-19

BRI A ARAR AN BE , 2008 4E 6 A, EZE ML)
K, WK s R &R AR R
KOMRHE, HFREZ A # 5 TAE, 518 ERA
Pel iR A IR B KA B AR iR 4 A 10
ZAE T A, WU TR R SR, SR H R AR
Z 0 FL U AH DG & JE (AT

Jite Ui i A= i S 30 RO B A SC A 9E R B, AT AR
—ANiRUE M Y & R R AR R A, 25
R YL AFR TR S T8 6 BB,

ELTH: HEARBELEITE (41261031) %H); mpAHREETE (JD2015YB11) %Hh; PImMlL KFHWTE (yh201403)
Bl mRA TSR RR R AT H (214226) HE,

E11EE . NG (1990—), F, Wi, WM. ikiFEH ., Email. 513467765@ qq.com,

BISEE: 5P (1979—), B, BI#EEZ, W5 m . XK, Email. qsm313@ 163.com,



5531 X AR A I S e iR A i e 3T 179

T3 i H s B9, RE A8 3 T i i 1Y
ISR At 2 A 51, A Bh T I s BRI 1]
FEA BRI P B, A Bl TR U R B A O 1
AP, 0T JiTe Ui H A= oy J) 4 0 A0 5% A L AT B )
F] 20 122 30 4EAUAK Gilbert e [ 1 75 ik b il < 5
FEROBFZE, A AN i 3 i A= i i 300 — f
AOME i S Christaller W 7EMF 58 b 8 1 152 i€
Ui & WAL & S R R AT it i i A
S A U5 i e R 2 I8 K24 Butler R W4
FERCAL, AR P R A RE S, B TR Vi b
RIREATEZEW 6 B Y, ZREK—B
BFTE] PR, 2 25 A DX e e A= oy JR) 0T 9% 08 22 1) 0
FE VR S A BT 5, LBl S FE T R M R T
FRE AL T Butler £ BB & il i Hb A= 4y J5)
P SEAR A B, R 28 2 T AR AR AR Sk ) T 3
— AR, RIS e B e, s — e
TR 5 22 b 2% 3k FH 502 A TR [ 6 R i b 2= i ]
1, 0 AR S N T R A T A B AN T P bR R
IV 5 B0 X AR Y ) A B AT TR
WA S I E T 1997—2007 4E 1Y A 2 e 2t
ST GM (1, 1) FiugsRy | Jfm il iz s A f
DT 2008—2012 AR 5 5 =945 DL S M 22 FH
SR ) [ 58 W 5T 8 el 5], Logistic ALY
S X IR A AL G0, Il TRk —
N FE IR T SR | | N < 7 A= = 0 T N
AR AR TR i 2 T A JBL A R

AHIFFE F T e Ui M A A ] BEOS X A s BL T
T A Kb R A, DU Bl 24805 48 B
A VTR U 7 o O R R W HEAT T A A
R, AR A AR R R R

1 HRXHEER

TR EZ A, AL TEAAL < =R
FEE SR O My, f B M 2R E T A
SRR XA “ =V S AR IR R X2
JE ARSI 2 FRATA G, DA | T AR Ak 5L
P S L 37 R A A, R A AR LR
Wemy EE SRR Z—, Mk 3500~4 159 m, G H
291313 km®, FEFAS BEHIHIRIX 22 km,

TR E R AR E R R AR X, HNA
WM = L K SERE s . A AR
MRl REEE R B RS AR AR, SRR
JaE F I PR 2 T B IR K WA 2 A R DR B Bk 22 FR
WA Hp % F= B4 {61 ( Schizothorax taliensis ) . T J& fh

( Hemibarbus labeo) ; FKEAZETT KBNS ( Tadorma

ferruginea) F WELEWINEIR, KA, FIXH
A, TREN, X ERRM, A
AR, MWCEE, MR DR
bel . b, B Z AR ARIEL/INI TRV e
B AR N R SS R O A, B W Y R 2
1 5 R F A

2 MRFAE

A5 8 15 7 i e 1l A= i ) 300 30000 v e L
ONEEEY ZR2R U RITINIE (=51 G <R 20 RIS S p g <20 )
Rl Logistic MIHAAY | K EARAIF ARIMA A5 5 45
6 PR ALHEST 4347 o
2.1 HEHEBRE

HEBEFABA— BT

y' =a+bx (1)
Aoy MBI NG y PRI NG«
HWEFS; a, b HSEL

AR T R, 6% Y x, =0, ATLLE
#a, b SRR ARX, THE NS EUE AT DL
ST H B TREA

Zyi=an+b2xi (2)

me=azx,~,+bzxf (3)
Hrp.a= Zyi/n ;b= inyi/inzo
2.2 fESBBED

TEBE R — TR

y' =ab’ (4)

BB AL, SRIF4 v =lgy’. A=lga,
B=lgh, Al Al LUKE 50 SR e i S 2 M i A
B, e, ZIRELBHETEAX, AR AL
BH, HARMNEAEXNATGE S a, bE, IFd
SEAH R Y ST AR R

lgy" = lga + xlgh (5)

y' ' =A + Bx (6)
2.3 XIMZEBWRE

A 2% U AR Y ) — e AR AR Y O

y =La" (7)
Ay, x.a, bEXE L LASE, HOKRE—
FCR e A A ERNE S, A BOTESEL

eI

lgy = Igl. + bxlgA (8)
or =B
2
Xy =2 ey, (9)
izo



180 A= 2R N A N SR SR} %371 %
e WO TTR (18) MYBSHONIRL, B« 0 €2 51
22" = e O gm oyt
Y3 = Y ey, (11) £+ 1) = (O = e+ (1)
%ﬁby_Zwﬂ—Zzw . 2O IR A AT o 0 Yk B
= - Zny _ zly/ ’ - JEAgE|, ED[S::

, , \ x<0)(k+1)=[x(])(k+l) —x“)(k)] (20>
lga = '[(229/ - 201 -0 =12 (12) X (19) F(20) H GM (1, 1) TR
a=antilga 3 (g LA A
lgal, = %( Sy - %lga) (13) 2.6 ARIMA 3
B (b-D ARIMA #5006 HRAE X8 I ) e 9145 GE 9817

=antilg

2.4 Logistic %!
Logistic [A]JH#AY A .
p
=1
p=iny

T« + 0%, + By, + - B, (14)

A a BHWEI; B,. B, B, ;EPIHERE; «, .
xyeee o, e FAR S T TN S DX SR R A B AR
I MR R 3 S, BIM = (2y,y,y, -
Yi¥, =3y (nys —y,) , Hdy, (i=1, 2, 3) &
71N 52 i i) ) G 140 = 4E D R0
2.5 IRBIER

M GM (1, 1) B B JE I .

V) = {271, 2'7(2), -, 2(n)] (15)
VE— R B 21451 .

V)= {21, 27(2), -, 2 V(n) ] (16)

()= 300 (17)
GM (1, 1) B — B2 A7

(@Y
dp;t +ax' = u (18)

X a, w WRAMSEL, 73510 KRS BRI 4
FERIZE, MR ZIRERM o u.

~

a=[a, u]"=[b"b]7"b"Y,

[V (D) +2(2) ], 1

[«2(D) +27(3) ], 1

\

/|

|

S~
I

- L) ()],

+2(2)
x(3)

x.(o)(n)

TSR 3 A

ARIMA (p, d, q) (21)
KX, p BABIEREG d &Z0REG g EFB
AL

ARIMA BRI RIR A .

@, (1 -B)'Z =6,+6,(B)aq, (22)
X, Z, BT o —FIMEZRTEE, HISE
HO, FFERNHHEILZRITY]; B NEBE TR
BZ,=7 5 ¢, HAWHAK T, ¢ (B)= (1-¢,B~ -
@, B’); P ONKALE A EIEBRELG 6, RS F-HHA
F, 0,(B)=(1-6,B- - 0. B"); q IR 5
a0, AZEL, 0,=pn(1-0,~@,~ = ~¢,); p
PSRk G

3 £REHW

3.1 EREERLERELRGR
10 4R [E AT E R ARSI 1,

Fx1 EERERAEREREEE
Table 1 The numbers of visitors in Potatso

National Park over the years

PN e NE K AR
/TN IDN /%
2007 56.6 - -
2008 48.2 -8.4 ~14. 84
2009 65.8 17.6 36. 51
2010 69.0 3.2 4.86
2011 95.0 26.0 37.68
2012 109. 0 14.0 14.74
2013 125.5 16.5 15. 14
2014 108.7 -16.8 -13.39
2015 134.3 25.6 23.50




%3 X AGAE L R I G e it U A i T T 181
3.2 BERNITHE BARIT, WR0%E3,
ST A IR, ek E %A 6 S ’
.
A BB 56 2, wsp o 23)
ACHFSE R U T 15 25 HEAT R B R, LA 3T n

F2 TiERERAE 6 NFMESR

Table 2  Forecast process of each model in Potatso National Park

i SE Sl A T i U R A TR
HEHEBA  Eviews 5.0 gt/ N xT HAGBHERE  y=90.23 + 10. 86x A IE 0. 882059, RA4F
HAT SRS
TREEHER Eviews 5.0 FHE kiR /D R (NLS) X y=46.39¢% 11246+ WAL 086521, RAF
BOlB SRR AT S5 1
KGR Eviews 5.0 Y="Lab* HoR fi#—ER A G AL y=283.8225 x 0.389 9061 6x WK, R, ATHIR
LA, MBS, Wa=3
Logistic 17! Eviews 5.0 B 2013—2015 4E 84, A Mt=217.125/( 1+ 1. 440 206 x C(1)=1.440206, C(2)=
y, =125.5, y,=108.7, y,=134.3, ¢70-2161061 0.216 106, HELAIE=
M=271.125 0.905 036, R4
PJurisi] DPS 7. 05 PIRERIE S )A 15 5 x(t+1)= 49,157 1191201+ Ko AL C=0.287 3 1R4F,
GM (1, 1) a=-0.159 615, b=4.357 825 27.302 081 p=1.00, K5
ARIMA SPSS 19.0 JEAT RS . AAISEAG BAHSEHE 5o =-0.023+[AR(1), MACD) ], AL 0.849, RU4F
(1,1 ISHIAREIY | PTG A AR(1)=0.7419,
MA(1)=10.792 4
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Table 3  Accuracy test of each model in Potatso National Park
HE BT CRIeER TR XI5
Ay Yy
Y Yy=Ym  (YVg=Vy)? Yy Yy =Y (Yg=Yp)? Y Yy=Ym (Vg -Yy)?
2007 56.6  46.7867  9.81333  96.30151 54.00720  2.59275 6.722377  3700. 598 00 - -
2008 48.2 57.6483  -9.44833  89.27100 60.73670 -12.53670  157.168200 1 947.447 00 - -
2009 65.8 68.5100 -2.71000 7.344 10 68.30460  -2.504 61 6.273049  1024.848 00 - -
2010 69.0 79.3717 -10.37170  107.57150 76.81550  -7.81552  61.082340 539.328 20 - -
2011 95.0 90.2333 476667  22.72111 86.38690  8.61309  74.185290 283.822 50 - -
2012 109.0  101.0950  7.90500  62.489 03 97.15090  11.84910  140. 400 600 149. 362 10 - -
2013 125.5  111.9570  13.54330 183.42190  109.25600  16.24380  263. 862 500 78. 602 12 - -
2014 108.7  122.8180 -—14.11830 199.32730  122.87000 -14.16970  200.781 200 41.364 52 - -
2015 1343 133.6800  0.62000 0.38440  138.18000 -3.87958  15.051150 21.768 16 - -
MSE 85.425 60 102. 836 300
Logistic F#! GM (1, 1) %Y ARIMA #5571
Ay Yy,
Yy Yo=Yy (Yg-Yg)? Yy Y=Yy (Y =Yy)? Yy Yo=Yy (Yg=Yg)®
2007 56.6  49.1397  7.46032  55.656420 - - - - - -
2008 48.2 57.8362  -9.63620  92.856440 46.959 6 1.240 4 1.5368 62.40  -14.20  201.6400
2009 65.8 67.4538 -1.65380  2.735046 68.1930  -2.3930 5.726 4 62. 85 2.95 8.700 0
2010 69.0  77.8887 -8.88867  79.008 530 80.7063 -11.7063  136.9740 65. 07 3.93 15. 4400
2011 95.0 88.978 1 6.02186  36.262790  100.0382  -5.0382 25.3830 85.89 9.11 82.990 0
2012 109.0  100.5070  8.49322  72.134770  104.6739 4.3261 18.7151 95.65 13.35  178.2200
2013 1255  112.2210  13.27890 176.330300  108.064 1 17.4359  304.0100 127.71 -2.21 4.8800
2014 108.7  123.8510 -15.15070 229.542600  109.3466  -0.6466 0.4180 131,01 -22.31  497.7400
2015 1343 1351330 -0.83298  0.693853  143.6702  -9.3702 87.800 0 132.19 2.11 4.4500
MSE 82. 802 000 72.5700 124.257 5
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