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Abstract; The scientific assessment of urban sustainable development capability has important guiding significance for the
urban green development and smart growth. Although China is promoting urban sustainable development and developing
sustainable experimental areas, it is vital to identify scientific methods and obtain data to analyze this development. In
recent years, metadata has been regarded as an effective method to improve data quality. This study focused on the
characteristics of an urban sustainable development analysis index system which is based on a metadata management system

using software engineering by analyzing the data source, collection method, and application method etc. The aim of this

BEETE .« 6 R E G0 (2016 YFCO503605)
I fm HH7:2017-05-08; % £& H AR B #A : 2018-00- 00
# MIRVEH Corresponding author.E-mail ; dongrencai@ rcees.ac.cn

http ://www.ecologica.cn



2 S % 38 &

study was to effectively and efficiently collect useful data from the sustainable development experimental area. According to
the metadata standard which was developed by “research and demonstration on urban sustainable development capacity
assessment and information management key technologies” in 12th Five—Year science and technology support program, we
used fourteen key evaluation metadata items in this standard as benchmarks, including data release date, data release form,
spatial range, time range ( start time and end time ), statistical frequency, data security limit classification, data
description, Online resource link address and information of data statistics institution ( institution name, contacts, contact
number, address and e—mail address). Comparing the results of data quality evaluation before and after using a metadata
tracking method through the quantitative data quality scoring method, we found that the data are more reliable, comparable
and constant when using metadata. This research shows several advantages in controlling and protecting urban sustainable
development analysis data quality when applying the metadata theory. Further, the development of a specific urban
sustainable development analysis metadata management system could improve the comprehensive evaluation result of the

data.

Key Words: urban sustainable development capacity; metadata management system; data quality evaluation; sustainable

development experimental zone
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Fig.1 The data source statistical chart of urban sustainable development capability evaluation index
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Table 1 Scores of data quality reliability
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Table 2 Scores of data quality comparison
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Table 4 Comparison for score results of data quality according to metadata management system
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Table 5 Statistical results of data quality
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Evaluation items Samp]e Sample T-value

Average . Average . value

variance variance

BAE AT 5EYE Data reliability 9.52 0.11 8.67 0.36 0.85 14.01
BAE T L Data comparability 9.19 0.33 8.64 0.31 0.55 9.31
BAE T A Data availability 9.93 0.17 8.79 0.42 1.14 12.39
BEIEASY Total score 9.55 0.16 8.70 0.27 0.85 21.40
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Table 6 Data entry demonstration of the metadata management system

TURHE T4 Bk TUEEAE B

The metadata name Metadata

BRI %S Data item number 20

PHAEFEFR Assessment index ABRGNSE S5
S5 X Experimental area A%l

Bli s ASEA Year of data entry 2015

Bl & A H W Data release date 2015-7-29

BiE &AL Data release form MR R B e gt R
25 [E]{E M Spatial range ek

HLGRHTTE] Start time 2014-1-1

Z5FRATH] End time 2014-12-31

GEi IR Statistical frequency 4

Bl 22 BRI /32 Data security limit classification NI

HiE B UL Data description

TEER PEURBEEHIE Online resource link address

B G B A FK Data statistics institution

BRGNS N Contacts of data statistics institution

BARGE TP R HLE Contact number of data statistics institution
BARS TP IE Address of data statistics institution

BAES A RAG Hidik E-mail address of data statistics institution

ARGV R EE T (O T T4 8 2 e RE D WA AR AR R 22 ) i 4 3K
TR, 278 Bl P Y AL A R G R A T AR F 4R 24015 1] R Y 1
SR M B A

%
TR BB
e

http ; //www.ecologica.cn



114 B A TR AT RS A RE T A AR AR A TR 5 A B 9

4 Hit5REE

Yl TR SE R R RE S R — A 2T e WIS S B R MR R IR R AT B — D BRRE R At R
PV A JE  SCREAT S T AT Rp 2 A ARAS A PPN RS AR A 2R T I T il R A VAL B RiTde o 1 Sl o 3
FEVFH R AR R XA B RN B BN, HRER i B B A AR BUR M B PAG A5 R B A A R oG . TRA M —
APPSR A DRI A 7 12 B LI Ak 14 22 B S TR ) 5 L RS v A o g P, % o i S Al 3 ol T e 22
KIEREN BAERE L,

MASCHIBTFEA R, TORE B 5 BOR i DR Al Bl i 7 RU 12— PP AT A 88 77 3%, OF ELE
A TR P AR G RE S (G B0 B A SR T S , v 0l Sl Jo i, DT (R BRednl T Wl 925 6 Jé i
PGSR AR A R

JRERAR A, R ISl T T 5285 R R T A A R 4 TR DT R0 A8 BB, I i o B A B AR 48 5 T
FPEE K R AETIVAL R G Rk , ib B — DA TS AR Bs A IR 08 A 0 i 2, A BEL LA 4 R B SR A 22
51, RIS Bt — 25 58 38 M OGIE AL NS TR0 ] 3588 S JR RE 1 PPAG HE AR ZR oo a5 8 i JE O D e, i
125 2P R T A B e R EE B A AR,

5% 3Lk ( References) :

[ 1] i, s nl s R B8 J0 PPl . kT R RIS, 2002, 9(2) : 67-71.

[2] W&, &Sy, REH, IME, BhIB. JET ESDA MY v ReLl KR AE SIS 25 3 A% mWFoE. s RN - BRI 5555, 2016, 26(2)
144-151.

[ 3] IMER. RITETFW O Al Frel & e 71370, FEatHt 2Rk, 2016(8) : 151-156.

[4] WeiY, Huang C, Lam P T I, Sha Y, Feng Y, Rosen M A. Using Urban-Carrying Capacity as a Benchmark for Sustainable Urban Development ;
An Empirical Study of Beijing. SUSTAINABILITY-BASEL, 2015, 7(3) : 3244-3268.

[ 5] FRI. KT RAEL & SR AR 1 PFAE —— LABIIL A T [ D). dbst R RE K%, 2011,

[ 6] XIBetts. W7 IEMAYSE MR B & 41 o515 Biks, 2003, 18(5) : 17-18.

[ 7] E&. GHEdE T PR A ST, T E BT F 55, 2012(17) .« 138.

[ 8] ZRJL, W#). Wal Rpge R R ae i IR R ST. 2 40F, 2017, 33(3) : 105-109.

[ 9] &M, Hubp, AT BURRIE BRI 2R T, Seih 5458, 2015(11) ; 104-105.

[10] 7, BRgg+, X, RO RGP ool Fon SEH. IR AR 5 KR, 2010, 20(10) : 12-15.

[1L] T, sk, $u0 4 S A B AME A 2E SURoC BRI 78 1 AR R R 8. A3 #3598, 2016(6) « 15-26.
[12] Harvey M J, Mclean A, Rzepa H S. A metadata-driven approach to data repository design. ] CHEMINFORMATICS, 2017, 9(1) ; 4.
[13] oMb, AT, 2658, M. o BN RIS T Rra R R ERG PP, A%k, 2016, 36(17) : 5590-5600.

[14] 8. GEihBudis i n) Ao, BlaEZ &, 2008(36) : 92-93.

[15]  HAh, 22850 05, 8 AR BRI RGN S0, FRifERk, 2016(5) : 94-99.

(161 VA, HR FHEEE B4 i S oM AR R BFSE[ D] Bl BiVE K%, 2011

[17] Vidgen R. Constructing a web information system development methodology. Information Systems Journal, 2002, 12(3) ; 247-261.
(18] k3L, X5, skt Bt -G Al BEAF T . THAHL TR, 2003, 29(1) : 8-10.

[19]  TEEEIT. Syt il B /e T BUS BRI SO rh iig H. ATBOREZ, 2002(1) ¢ 13-14.

[20] ZEKAE, T5FH. BB PR 2 0 R 40P A S8, HLRSETH S , 2006(2) « 171-172.

http ; //www.ecologica.cn



