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T X 23 [ G5 M BIF 9T 22 A Bl s e XU IR g w4 s HOR, AR BE 1 i i o
X 73 [E] 25 M A 98 K Z2 46 - 2010 4F Z 1/, {H 2016 47 1) 5 X B 32 2010 ARG K T —£%
%5 WAN, A RE R 2 RIS R IE 22 36 1 5 — A7 00 10 i A 500 sl o — S 17 JR 4
Wi, Bl 221k R] A B RN 22 A SR ) 4 [ 2 A% R A 9T . BRI, ARSI ER 2001 4F
2006 4=, 2011 4=F12016 4F PU-4~Bsf [a) #1019 A G i 5 X 508, 32 FH ArcGIS 45 [a] 047 5
e, TESMHT A GO IX I 2S48 SRy AR s RR A FEAS [, EEE 2001 4F LK A G X 1)
2[4y SRR, FFdE—20 7R A GRS X A [ A R I A . IS . A3 SR e
Skt CRIKRET MRS, DU ER L AR 7 D0 A R A AL R X R T kR B AR 2
2%,
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2.1 HEFRIE

MR X BRI (1) KIFET Q001 FEA. AA. AAA. AAAA. AAAAA D
MEHEX () &) (2006 P E A, AA. AAA. AAAA. AAAAA RIRIEIX (M) 4
B (2011 4F R iR X A B AR (2016 4 H i 5 X 2 B ) . A Gk i 5 X 44
LGRS, DIRJREZREE R MSAE (1) cliE)m s o W% . Ao sl R as
TR B T X . IR TERATBOX RS VS HBIX AR A Gt i 5 X X Sl o7, A1 Ak b
PR A 2R B Al Ui e X s (X, YY) KAk bR, FFFH ArcGIS10.2 #4457
20014F, 20064F . 20114F ., 2016 4F A Gt X s Bl e, 1 A QUi st X DLSCIREE R
FRICTE E 23N 2 i H# (5 B sbn e E 1.

®1 EAFEHERARRERXEE

Tab. 1 The number of A-grade tourist attractions of China in four time sections

RS E 5A 4A 3A 2A 1A
2001 4E 550 0 187 108 213 42
2006 4E 1740 0 623 526 531 60
20114 5573 130 1814 1840 1661 128
20164F 9820 228 3033 4110 2344 105

22 MRFAE

Jite iR e DX AE KRB b 3L 2 (1) b /T AEAE Ry SR M ey, i iy 28 [l o A 5 mT LR
VERFFE X3 N — RIS ALA ™ BB S Y il 5 S 2 R 0 A A =R SEAi . Bl
MU . BRI A o R E AL vk i B b B =R ) 28 (Rl A FLAEE R
AL B AR L AT RIS R AR SO TS A AT R AreGIS10.2, B
SER AR E M6 8 A0 7 25700 2001 4F . 20064F . 2011 4F . 2016 4F il 75 X 5,45 (8] 404 T
BT AL AR, PR A FE A A 755 DX A1 8 B W sh A8 AR 0, B
FH RS M GE i PR e i i AR I B 4, 8 7 il I 55 X 28 ) S SRR JEE AR IE
2.2.1 #7/E £ # & (Standard Deviational Ellipse, SDE)  Frif =M 1R & 25 [0 58 1107 2 RE %
e e 46 7 b B 38 4 (] A A SRR AIE O %07 459, SDE HRuO A XS T3 2K A 25 0] 4
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JEE RNl 43 ) R AIE B R 28 [B) 43 A AE ARy [ A 3y ) 2 D IR, R
ET Rz 25 KK ENE, RREREESRIEE, A0
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23 FBRS
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H550 %K . 98205, 164K T 20175 . A Gife il st IX A3 A ks Jay th 28 2 % 4 e M
SR E L, AR SR R BLEAEY KB A, KRS SR, AR B AR
— R XA A SR L R 8GR XS R E O AR AR 8

16 4F 8] A ik P XA T 92701, B 55 4 [ 84.12% M B AT HUIX., [HI
20014F, 20064F, 2011 4FF12016 4F PUA™ s 6] BE AT 10 7 AT RRE R, 45 B A e s DX Y B
SRS R SR Lk TR (1, $22), 2016 4EHAMATZRE LU ZR M X A AE b T 42 [
93.43%M NI, REERIME T 4 87.07%H9 A Jik i 5 X, X EM, 1Eh—Fast
MG, RIS A5 N IEADCCR, MANHSEEGRA, AN ESE,
7L STIDAY N 135 § 1w L N

a. 20014F
[

b. 20064F d. 20164F

TIAGRIK(4A~5A)  MEAZURIK(1A~3A) 0 1000 km
1 2001—2016 FHhEA FIRHEER S ESGHERE
Fig. 1 Spatial distribution of A-grade tourist attractions of China in 2001-2016
e ZEETE NS QR (HES . GS(2019)1697 %) x4, JEEILEH; WG (2016 4+ )k
R BRI KA. AA. AAA =G IXITZEN IR AGR X, AAAAFTAAAAA 5 XIT25 0 A R F X, AR
VRIEE 5 X 0 i A st X RMIR A Rt X, B TSR R [ S5 st [X 7 4 e st X e 28 A0 A A i A i 22 5

®2 BEERE. ARNREREKYE

Tab. 2 The number of tourist attractions of China on the east and west sides of Hu Line

(LR (i 28
sEXHCE (1Y) At (%) XA () At (%)
2001 4F: 489 88.91 61 11.09
2006 4 1503 86.38 237 13.62
20114F 4846 86.96 727 13.04
2016 4F 8612 87.70 1208 12.30

BT ZS o A O R DU R R T A SRR E 5% X 20 A7 1 HHUOFE 113.699°E~114.082°
E. 33.249°N~34.036°N Z [A]45 5, KEU T FG A ThHBHbIX . M0 i RS sh Bk ok
B, MR REIURAR TS, 16 4E B B 94 km; mALTT MRS (I 2 KT
ARV AR FZ IS 5 2001—2006 4- A8 1 B K F2006—2011 F12011—20164F (£3).

D S e G TR ) o 2506 1] T AR S BB AR R e 32, B A Gk e s X A RV Rl AE.
BATEE N, 2001 A (AR AE 22 M R LAV I 5 T Abst . RuE, v, BRVE . EEK . W
b, Mg, AR, LR O RIS N AR SATEIX T, Wb, 07,
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R3 ALRHESXEOTN
Tab. 3 Gravity change of A-grade tourist attractions of China
2001 4F 2006 4F 2011 4F 20164F

Hr AR bR 113.699°E, 33.249°N 114.082°E, 33.822°N 113.802°E, 33.963°N 114.073°E, 34.036°N

BT AP Pt Hfidt —

s (km) — 72.9327 30.2268 26.2666
JIL WL, VP, AR . SEMNAE TR
K&, DRNgsh . 7E . Hilt. fa
BRI s TA R WAARIE
DX5 2006 4= B 1 2 M 58] P 0 LA 2 c @
F20014F, HpNTiL5 . Wik, W £ HEAT =
Sl TELCHRL T R RS RS Sy
WA OB A X, Ham T KR
AR D s 2011 4F bR 22 4 5 1 s | N
BB 2006 4F, BN T s . T o R T
S MR TR PO R, T il 4
TR MAK IR, W TIIT ., R £
ML T L TR A A X L
2016 4F BT i 22 5 5 2011 4E A L. gy
WA, (RS R Rk il R
K, AGUIRNES X R X IR LR émoai v .
#h, 2001—2011 FEASfbAE A, 2011— O 20114
f)lé@@mﬁ/ﬁggfm MR

WO ALTE IR R (£4),
BR T A i iE 5 X 25 o A S
RAC-PURIAS SR, H2001—2011 4
Ao 64.136°8 KB 76.571°, #R
At -V RS (19 28 [8) 4 A0 A Ry 45 21 o
2011—20164F, HMAOM 76.571°45 /N
275.081°, ZAb-PHRIHS s H B 1L
FRuE 20 R 10 R e /N, R A
HOR

P

B2 2001—2016 FHE A Rk =X iR EEREEE)
Fig. 2 Standard deviation elliptic variogram of A-grade tourist
attractions of China in 2001-2016

GS(2019)
1697

, A mIEIL-1ER 7 AR E R, 2001—2016 4,

it i e DX PR A SR A 22 [ Y T N 80 7 i A ok

R4 REZHEASSHITEER

Tab. 4 The parameters calculation results of standard deviation ellipse

2001 4 2006 4 20114 20164
A IR AR (km?) 280.672 324.883 346.299 363.110
o (°) 64.136 66.655 76.571 75.081
WrxflibrifE2E (km) 7215 8.388 8.731 8.959
Wy hlbRifEZ (km) 12.384 12.330 12.626 12.902
i 0.417 0.320 0.308 0.305
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A 2011 ARER A S IXCECE P RS  , SER XEGE  HE R 19 R 401, SERIX K
JFE 43 A3 60 41~/ 7 km® F1 801/ km?; %2016 4FE XA K 3 621, ERX K
KA EE# I 1004~/7 km?,
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B PRty A A8 wB R IR N P B — Rl T L BB SR P R R R X o e
e X —A5el X, 1530407 km?,
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M
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b. 20064F- d. 20164F
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B3 2001—2016 £ HE A Rk RXZZEDT
Fig. 3 Kernel density of A-grade tourist attractions of China in 2001-2016
GS(2019)1697

RS AGRHERRERMXEE

Tab. 5 The number of agglomeration areas of A-grade tourist attractions of China / km’
10~20 20~40 40~60 60~80 80~100 >100
2001 4F 3 1 — — — —
2006 4% 15 3 1 — — —
20114F 20 16 2 2 — —

20164 19 22 11 6 2 2
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PR IEOLLASE , HA ARy 1) e X SR AR E L 2 A RIES (K4),

H 2001 44 EAERIE S 2 20164F, 42 A Gkl 5 X AP 15 50\ -27.45 F &3 -
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ENE 64, SREEH AL =X 542 E A = Fig. 4 Nearest neighbor index of A-grade tourist
attractions of China in 2001-2016
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X 2001 4F-25 [BI 0 AR W) 5 BEAN R, fH 2006 4. 2011 4F | 2016 4F = /> Bsf () 8 — 25 19 g &
W4, [N, 20014E. 20064E . 2011 4EF12016 PO R AR TR, 15 A 90 X AOR% 35 B S 4R
RIXB/NFEEARTX, H o FNERER . ERXENES 2 E AR X & EY)
4 (El3Ba~El3Bd).

3

CHEARAL” A CERRALIET RFZEY LR LRI, EART “1+1>27
AR SRS o bt DRSS R L DX A I T A il S5t DRI 5 i 2 e e A [ Y o
o, BARRIEAE MRS, (HARHI e b e TR S, Ho#Z
A1 Lo 2 b T (R6). BRI XAy —Mitidg B0k, HARIZ TR 5™
A HE—2K

F6 ERERBATERRHESEHUESHEEGE

Tab. 6 The quantity and reception of Beijing and South Jiangsu tourist attraction clusters

JEAUEIXRE S IR aif

Bok NelEE SR GeRERX Hd SeEF S SelERX GelER GemE5x

XKt Rt pl KA ErrR ] XROR T et e
() (%) AT (%) ) (%) AR (%) il (%) (%)
20014% 85 375 1.19 6.14 117 516 1.58 8.15 8.91 14.29
20064F 103 251 1.39 4.70 185 451 2.19 7.40 7.02 12.10
20114F 143 257 1.77 431 294 447 321 7.75 7.04 12.06
20164F 199 2.03 1.81 3.53 346 3.52 3.69 7.11 5.55 10.64

ML 2001 4, 2006 4F . 2011 4EF1 2016 4F A ik i 5 X 25 M A A 3 FE T, R B %
5 PR PR i g DX B A R A R R — A AR SR X A O A B I s DX R 5 e
X, EREHEVREERESEHY T, E2016 4 LI B A0 -H % #
TR ASRIEEARRIE, FEATE BT R XRE,  RIAE 0 H O 7S 38— 5 S H e -0V
(FR “HERt S XA ) FZEIN P e S — 5 M 2R 38— TC 80 AR 30— I8 MM — 5 24 b - i v o (B
“OEEE XA ) o dURU S IXBERI IR RS s XA R B AU G R, BEAR Y e R R
Fi . SEGRLER | AERME | R EERI—BE, IR RO . T AR
UREN . RO —T G EE SRR AE
3.1 i E ERT

TRV IS X iR e HA WS | i B SR A A g s S Ak e, A B TR H
PN TARLEY, HABSRAEAENM . Sk m i, iR XA e R, ik
Ui DX A 4R R i i 0 R EL AT B AR, R T . D AR A X F
SRV A SRR BT A AR, A SR USRI 95 IR I B 43 A0 52 F AR PR 3R R A SRR
BERYRZCMANEI 2y, Eriln, ey . AR, YIS, WA ARAESEH LN FE— )2 R R4y
TIRGSIEATT, IR T A SRR IR R DR TR SR ve I8, dkimihy A SR BEUR
AT 5 X AR R T R IR, W B IX . KATINRAE . @ P s So b4 3k R H:
Dy s ERAERYR . BUARZ T RO By, PA S 0D R SRR ek, andb et
I P I PHAETT, St X AE RS AR R T iR RS, Bl T AL
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Fig. 6 Spatio-temporal evolution of the kernel density of Beijing and South Jiangsu tourist attraction clusters in 2001-2016
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Fig. 7 The layer structure of kernel density of tourist attraction clusters of China in 2016
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Spatio-temporal evolution of tourist attractions and formation of
their clusters in China since 2001

NING Zhizhong', WANG Ting', YANG Xuechun®
(1. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. College of Resource Environment and Tourism, Capital Normal University, Beijing 100048, China)

Abstract: The number of tourist attractions has been growing rapidly since the quality rating
system of A-grade tourist attractions was implemented in China since 2001, and the spatial
distribution is characterized by obvious expansion, agglomeration and regional differentiation.
On the basis of the national A-grade tourist attractions in four time sections (2001, 2006, 2011
and 2016), the spatial and temporal evolutions of tourist attractions are analyzed by adopting
GIS spatial analysis methods, such as standard deviation ellipse, kernel density estimation, and
nearest neighbor indicator. The results indicate that: (1) the spatial pattern of A-grade tourist
attractions presents a diffusion distribution and is highly consistent with the "Hu Huanyong
Line"; the center of gravity migrated to the northeast by south in 2001- 2016. (2) The
agglomeration of A-grade tourist attractions scope expands; the agglomeration phenomenon
becomes much more obvious. In 2001, the number of A-grade tourist attractions agglomeration
areas was only 4; in 2006 and 2011, with the rapid growth, the number of agglomeration areas
increased to 19 and 40, respectively; in 2016, the number increased to 62. (3) The
agglomeration degree strengthens; the agglomeration degrees of Beijing- Tianjin- Hebei region
and Yangtze River Delta are the highest. Among them, the kernel densities in Beijing and South
Jiangsu are more than 100 per 100,000 square meters. (4) The gathering trend of high- grade
(4A and 5A) tourist attractions are basically consistent with that of national A-grade tourist
attractions. The study also discussed the agglomeration area of A- grade tourist attractions,
which presents the characteristic such as the tourism resource dependence, and the dual drivers
of supply and demand may be the reasons for A-grade tourist attractions agglomeration. In
addition, the agglomeration area of A-grade tourist attractions had the core and edge structure
with the similar distance between two adjacent kernel density levels. It is hereby that the
concept of ‘tourist attraction cluster’ is put forward in order to further theoretical and
systematic research on the spatial and temporal patterns of tourist attractions, and provide the
scientific reference for the layout optimization of national tourism productivity and the
development of the regional economy in China.

Keywords: since 2001; tourist attraction; spatio-temporal pattern; pattern evolvement; tourist
attraction cluster; China



