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Abstract; Urban parks are one of the main natural components of an urban ecosystem, bringing great ecological, economic,
and social benefits and playing an important role in ecosystem sustainability. The recreational functions of urban parks
typically receive increasing concern as citizens’ living standards increase. Residents are concerned about not only the
quantity and quality of urban parks provided by the government, but also whether they can reach and enjoy urban parks
conveniently. Can current urban parks satisfy the demand of citizens in a city and is the spatial distribution of parks
reasonable? How can the spatial distribution of urban parks in a city be optimized for maximum benefits? Research on these
questions is a prerequisite to planning and managing urban parks reasonably.

In the past, answers to these questions were mainly acquired by questionnaire or statistical indices. However, both of
these methods are deficient when evaluating the spatial distribution and service of urban parks, leading to increased
attention to the issue of accessibility. The methods commonly used to evaluate accessibility ( simple buffering, minimum
distance, gravity model, and cost weighted distance) also have shortcomings, because they cannot measure the distance
between urban parks and leisure users realistically. Network analysis solves this problem by measuring the distance of actual
routes followed by leisure users. To test the usefulness of network analysis when evaluating urban park accessibility and to
acquire comprehensive information about the current status of accessibility and service of Shenyang’s urban parks, we
studied the accessibility and service of urban parks in Shenyang and its eight districts based on road and population

distribution data using Network Analyst model in ArcGIS 9.2.
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The results showed that: (1) The method of GIS-based network analysis is more precise than the simple buffering
method when calculating urban park accessibility, and two service indicators ( service area ratio and service population
ratio) are better than the conventional statistical indicators used to quantify service status of urban parks. (2) Using
network analysis, only 19.47% of the study area and 43.41% of the citizens are served based on the criterion that an urban
park has a service radius of 900 meters (15 minutes walk ). Shenyang’s urban parks are inadequate in quantity and
distributed uneven spatially. (3) The spatial distribution of Shenyang’s urban parks and their service in the downtown area
was better than that in the suburbs. Urban park accessibility was highest in Shenhe, Heping, and Huanggu Districts, while
that in Dongling, Tiexi, and Dadong Districts was in middle place. Urban parks provision and accessibility was the most
inadequate and problematic in Yuhong and Hunnan Districts.

Our case study of the accessibility and service of Shenyang’s urban parks indicated that the method of GIS-based
network analysis evaluates the accessibility of urban parks exactly, and it can also be used to quantify the provision of and
access to a range of urban services ( schools, supermarkets, and medical institutions). What’s more, the knowledge
acquired about the accessibility and service of Shenyang’s urban parks provided precise information useful for optimizing

their spatial distribution.

Key Words: urban park; accessibility; service; network analysis; GIS

ST 23 R AR D ST R 2 B Y B AR SR LG R AR PRI BB BT, X T AT S Sk R R A R R E W R
FAT2 o R B R EL AR 45 L BLR PR SR T R R R R AR KT B AR o BEE A TR TR
1R NATTX SR 2 ] 0 2 SRR Ry , AN (SO T Sk i 2 el A B R o B, AR BN S T RE TR T ER B Mt A 2
I, BERS E B AN TR A AT S B R EZERT o ARTIIB B i 2 bl 55 18] 437 & BAE RIS 1Y
R BRFEA R BT I LT AT 4 P A TG 0 7 PR S8 AR AT R B T 81 B A G 44 (- A2 20 el T
RAETERE ) o RE 2R AT 2 Bl SRR S B0, (ELIF A BB % 0B R R T 22 el 4 B
KRS o GEVHIEIREEBAE — P B LRI 28 Bl BB R , (A B AP — RE kB, ELAS BB Wi 2 Bl
{925 I8 43 A W R AR 2524 ) o T ATk accessibility ) BE A5 AR 4 St ik — IRV, 5 1 2 BB 2 3 1Y
JZEM.

A] IR S B] AR T — 23S A3t e 5 AR E , IR T AT 23k B A b ad 72 B A 9 25 (8] BHL
(spatial resistance ) /I, 7 FIEE RS B[R] R 3% S8 hrok i o AR B B2 LA TR AR 45380 43
A L 5 IR 5 A FERFE ) IR E R A B A TR RIS . AR AR M EE IR
ZopRIE BU/NBITIERIE Y B AL SRR B R S 3y ik R R A B R T
IR 45 B 1 25 1R P 32 , (L8 b X 3k R B/ NAB UL HEL RS T 220 T B3k L A st A e O R, 52 1o i R 5 15t
AT X, 51 AR 1 0 B PR B B AR R 5 S B B3k B b B BLSE R AR, 25 UK 4028 S UL LA AR X BH.
R , BS503R X B /N IR R A Ak, EMEBR . HeAh 5] R vk 0 2% P B g
TIAIS ARG B0 o T, A B0 T I AL BE AU S % G5 SR PR AR B o I 4 A3 T I LR B
Y3 P 5 Ay B, BB O LS DA AR S5 BORE AT AT o 20 v e SN B BSR4 B A s
[B TS PR 554 P HE DA o720 1 [ P A GBS0 R LA

AR SCRATE B3 23 B8 1, FU T AreGIS9. 2 fR R 25 0 s ( Network Analyst) , 3P0 FHIE B M 4% , 4 5
N BV Al , LAEIIA 22 Bl B9S2 B D5 2R PP D PH SR T 2 el #R) 2 18] 0 A AR 5518 B, A 3ul i 2 el Ak 9 SR
SRBE R TT i T BT 2 B S [ i R AR 2%

1 HREHFR

PEFHTT (41°117 ~42°17" N,122°21" ~ 123°48" E) HuAb < B AR BK-S L0 sh AP IR B Sty o ARHR 91K

L B IX, AR 70 ~200 m s PG 3R A H F A R AL mh AR, M4 20 ~40 m RIS B 2 XA

http ://www. ecologica. cn



1556 B ¥ R 29 &

X, AEHSIET.9 C,7 AR 24.6 C,1 AR - 12.0 C, =5 CHIR 3870.6 C, TFEH T 150 d, EHRE
K& 727.4 mm, [EKEPER T, 4 F2ERKRR 64.4% , X5 4.6% ,FHFEEE 1407.7 mm, HF
FER BRI N 603.6 mm, F2FIKEEM 43.2% , 2000 FEPRHAN O E SR 720 J7, T N A X (TR X F1F
X REIHX PR FMARR) NOEEREFEHT AR 2 TR TR HIRT BIREL WM R, Wi
A A2 ) = =30 I B ER , — =3B X & BB B MR K. R E @RI A
o\ HAEAE AR AR, BFEEE AR AEYE | LE A E SRR A EENRIRT A RS, 7E
BT ASHE EE T REMSUATESE A EEATERMIEM.
2 WRFAE
2.1 Mot

W £& 4341 (Network Analysis ) A2 X b3 F 2% , 357 ZE Al e 9 28 647 b 3 A0 B R AL , OIS BLm 2 B e
iz, FERTRENRES, BE KRN IRE . — I EAKMYE EE @ O (centers) EHE
(links) 75 55 (nodes) FIFH J7 (impedance) . ABFFEH, L RFRTT AR, LR ERWIEAFRE . LrTWFR
KSR IRTH 2A B8 B TUAT p oo AR R E i T BT AR B AR K/ N R, X b 7 ik e e — BB o A&
AR SE 3T 2 AT A A Aot AR B A A B B AN (O 5 B E RTHEE, XTI s
b, AR A AB ¥R A (B AB [EEf i AN E TS A 5% B W AB [6] G Al A S LA A F1 B
RF) U HENAE NS L HES, IR EGA PO R IRS X I A H1E %A B IR 5
Mo BREANARCHHIER, TRVERKIZ R . FRTEE R BB FE T E]
2.2 B R A
2.2.1 BERAEAE ST

WS P e SRk T 2 [ R PR R ¥ 4% 32 T DL FH T 2006 4F 8 A 19 H 1) QuickBird T0E AR (43 #1% 0. 61
m) . T 5GFIF ERDASS. 7 Xt BG4 T JLMT AR IE SR AL 38, SR J5 P ArcGIS9. 2 254 S Hh B Ay 32 B UL FH IR T 2
el FTE BRAR S, , 43 B SOk PHIR T 2 Bl $H P AR s oy T8 B R e o 3T A I B PR HE A A AR VAR A
ASER, FFEARRAE A RA OSSO Sl P e e B8 E B 7 3% 0 A TR E o B R A
Al N 1A AR, e SR AR KB AR E BRI T IR TN, BB B BIRE . SE MR
WREAATHE 1m/s; B T F 1 O Y5ERF BT 1E] 20s 3 15 AATREE 3 5 KA b T 2 A3 8 F B 18] 2 3
TE S I — s BB . A% Seik ™ vk, ZE VR BH 2000 4E55 Hk B O B A SE 260 F IR E A
M52 BT TB IR, H4 O BXT A 082 s on s i AR b, A e A O 2 A

MRS E A Bk T A B AT AR R BB AR AR, ) N IR A E TP AR . 8 AR A
el F) AR 45 T BB RIAIASE R/ IV S AR O AR 4548 o AR AN SRR T /2 BBl AR PRIEF R 2 B, iR BT AR OK T 2 b
AT A B Y (R SCR B A B S AR T 2 hm® (23 B ) , L 15mint ™15 S R 452 A2 M1 T 2 Bl £
MR%5 X
2.2.2 Hitsrtr

WeiE T ArcGIS9. 2 4% 73 BB RS HAS B 1y 3k i 2 Fel AR 45 X (R & R A |, T Rl) 5 2007 4R 30 BHAT B
X S P BH 1 375 B B N BT 3%, 38 33 LT B 48 4m R PR D BRS8T 2 Fel  AR 55- 1 1 =

 REER ,

MR = g b < 1007 ()
 READ

WFANRI = aam < 100% (2)

3 BR55H
3.1 PRBASRT 2 b A AR ARE

b BRI T A B T AR 1379. 06 hm”, SHFSE X EAR A 3. 03% , FBAE FhFE IR LA AT Pl , =3R4
FEBRZ o X5 V0 PRI A R A 5%, TR FHSR TS LA R]Co 8 i) 04 J , 208 DX 3 2 s A K Vi Bl T, A

http ://www. ecologica. cn



38 /NG A5 FET MG AU PRS2 Bl W] 2k A AR 55 1557

o ETY ARy i o5 4R — R EUE, N AR 2, R 2 28 DX I R AT R MRS 2 Bl s e T PR
AR TEAT BUX [E) 20 AR AN, 2 bl TR AR HEFE AT = A2 A9 2566 X DR T AP IX o5 95 23 el T AR Y 64. 67% , 73531
N 29.49% \19.40% F1 15.78% o KIRIX FR R DX AT K39 2 el vl AR 2 AR O 2 el s T ALY 13.48% , 3
AR 100 hm® o P P3R4 8 BT BUX AR 5) A3 AR BRORIR T8 AT BUX T R X AR 7 R 22 52, i 5 & ATBUX
P s B AR HBR AR SR o DRI A XS B R HBEK , ZEREK RTS8 DX 2 el T AR K
(406.75 hm*) , 3 2 5 S0 J5 IR % IX. 990 6 O B 8 R Py 3l it 2 B —— U B A Bl (— 5 P B 22— ) R I T
o) o P DK FNANF- IX A P BH A O IRIX., B B BT 28 Bl 7 R, (R R bz ) AT i 2 e e, S SR
AEBEBARE T AR M BRI, RPN B ERE R LA, KX AR 150.93 hm’,
X AR 3.27% , BEF - R X P E, 5% IR 3 A 06 X B 5 B AR 22500 . X2 i T8RP
XSGR Tl X, BB AR H AR R B3R T 22 Fi B MR A SRy, 76 I oMb X 1) BRAX R B2 2B 16 X B AR s R P 32
3t {5 P A SF R 2R (R WA R 2 B R BB M . AR X LA TV R O3 X, N 5 BE A, fEL 2 el T
FAHBSR, A2 100 ho’ , BAFIILIZ R TAZLIX , (EIHFRTE AR IR, 23 2 J 00 i 2 TR ARSI B K
HWRAHE. HEJVMTEXATRRX, 2 b mARE D

HRKEX
Dongling

>z

RFK

tX Yuh ;
FUX Yuhong Z5 X Dongling

F#t X Yuhong
R X
Heping

Y SR QN TR ]
Fig.1 Distribution of Shenyang’s urban parks
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Fig.2 Service area of Shenyang’ s urban parks by simple buffering
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Fig.3 Service area of Shenyang’s urban parks by network analysis
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Table 1 Comparison of urban parks’ accessibility and service among districts

T ABAN) YNZIEA ARERE  AHAETER  RESERIL ii& INEY:4

jjfl'czt‘ Area Population Park area Park area ratio  Park area per Service area  Service population
(hm?) (ten thousand) (hm?) (%) capita(m?) ratio (% ) ratio (% )
KZ X Dadong 4910.34 66. 81 86. 86 1.77 1.30 24.58 32.39
ZRBE X Dongling 7332.06 17.58 71.65 0.98 4.08 19.04 74.12
FIIX. Heping 3639.63 74.62 217.56 5.98 2.92 40.84 52.27
B4 X Huanggu 3533.12 75.45 406.75 11.51 5.39 41.24 37.66
VER % X Hunnan 9947.20 10.24 150. 51 1.51 14.69 5.40 3.84
YL X Shenhe 2167.06 70.19 267.47 12.34 3.81 47.59 54.67
ZRPHIX Tiexi 4614.74 74.37 150.93 3.27 2.03 25.90 39.82
F#tX Yuhong 9344.91 4.67 27.32 0.29 5.86 5.86 11.30
St Total 45489.07 393.93 1379. 06 3.03 3.50 19.47 43.41
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