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Dynamic health evaluation of land use system based
on the pressure-state-response model
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Abstract: The health of land use system is closely related to citys social and economic development, ec-
ological environment and human life, and has an important influence on the sustainable utilization of land
resources. In this paper, literature data, analytic hierarchy process, and multi index comprehensive eval-
uation model were used to dynamically diagnose and evaluate health status of land use system in Guang-
zhou during 2001 to 2012. The conclusions are as follows: Overall health level of land use system in
Guangzhou during 2001 to 2012 was continuously improved. System health index increased from 0. 26 to
0. 70 with a progress of “unhealthy-critical state-sub health”. The land use system health pressure index
rose slightly and state index and response index showed an upward trend. The growth rate of fixed asset
investment, land average GDP, per capita arable land area, forest coverage, and land market allocation
degree are critical factors of land use system healthy level.
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Table 1 The evaluation index system of urban land-use system health
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Table 3 The health classification standard and its meaning of land-use system
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Table 4 The diagnostic results of land-use system in Guangzhou during 2001 —2012
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Fig. 1 Line charts of land-use system structure

2003 2005

2001

3.1 TMmXFARGEEEKERBEBES
FRAE - MR F R GRS W25 54, 2001 -2012
AR N TT R R SRR 2R SR E0R — IR Y
Wedh, (FRERACTISR MR, Frf 2001 - 2009 4
TEFRLE G AR BN T 0. 6, (S JE T A g Fe uk
I AR, Ik - MR R G B AR A 25 SR 0
2008 —2012 4F " M 7 A Mo A FH 2R G5 it i 7K SF A4
RGNS G, ERLEA TEEUN 2008 A
0.38 - F+5] 2012 411 0. 70, fa R fy A fidt Bk
SRS R ARBRRAS, B BN W (i ) 22 57
FHIE, Hirr, 2004 - 2009 4F 0] & {1 /2 fidt FE 20 1
REERT B, IR {E R R B ST RN, AR I
FUIRFS LT 5 2001 - 2003 4 A M F1 3R 46 ik B 4
Bk, AAMEHRRE, HHFAHZSWAEGH, 1t

2009 -2012 47 fift e £5 A 45 B 35 B A2 E 1 BT
R, T IWAERRE, LR RS EE
A HLRES
3.2 TN LR A RS R TR mE RS

2001 2005 AFSYjfa), )7 9N T At A AR G f
FRZRE B /K BURAY 32 2 R R A RS T R 4
B, ERRLACEAN R, BUETI 7 £ A
MZRGER LT shRAHTTILRET A TR BE
Bso T m g N AL T 2001 - 2010 AR B
PRI, L HRa TAESOF AR BB, 3 F)
FzS Tl Ja . B 2971 29 F AR I 2 AN R 58 3%
ST KRB b B, AR N T X B B
7 R R G e AR ALIR . 72 2005 4R )5,
J N T BUR O PR35 225 R R R B JA RS L i
WERIIGE AR, (5 LR RGRET RS
MRN8 LT, WL Bog i B, AR AR
PR BRI OL T, AT LA R G S
DI R4 805 1) K S o

ot LRI DTN WA pres - AU AP IS b DS S Y
R 7 — A EZEEER, HAmADEsh, Tk
SRRSO A TG SR 3 55, 2001 - 2012 4E 1
6], B SRR AT, T TN D s ) 2R A
AR TR, NG, S A E R AR
{E A L2 [ e B O R, BRI Y
1o I T B T A RO K, 2% R RE R T FE G
I, M ARSI T E ORI E T BETEIR B,
RIS - 3t R IO 0,5 R GEHE RO, e S B gg
BT, BRI T UG I R ECR I
B, REEBURPMREF BRI . Tolk =LK



14 HIlRA R AR (ASRBERR)

557 &

AR R SRR BRI R, BRI T R SR AR
BB LTS, X L R R SRR KT
AR AR i B U e VR

4 4 e

AR S I PR AT A 25 PN R R AR
DA RARSCHIR TN, s 2RIk M Z R R 2k
B, 4546 PSR BLAUXT) 1T 2001 -2012 4
20 RIFEAR AT A OC B FAL I, W2 R A eh
SRZ YOS T A ) - MR R SR 54T T 8
SIEMBIFE . G5RFRMY, TN 2 A AT K
SRR BB AR G S, & BB R TR
AR RS Ik T S PR K RS LR B AT . R,

Sk

(1] KR, A AT 2R, SR A -5 3l iy ) P 45 44 1)
FRWFFELT]. D SRS B3, 2013,23 (4) 104
-110.

LI'Y L,WU Q,SHU B R. Correlation study between ur-
banization and urban land use structure[ J]. China Popu-
lation,, Resources and Environment,2013,23 (4):104 -
110.

[2] LEOPOLD A. Wilderness as a land laboratory[ J]. Living
Wilderness ,1941,7 (6) :3 - 10.

(3] HXsh, BREHAE. A2 25 R GEHE e B 18 b5 A7 vk
[J]. BAR¥EIE4,2002,17(2) :203 -209.

XIAO F J, OU Y H, Ecosystem health and its evolution
indicator and method[ J]. Journal of Natural Resources,
2002,17(2) ;203 -209.

(4] FOWR, AR, RIG)E 55, L3R H R G EREN

MHEZR SR bR e FELT ], N E BT S PR, 2004,
14(1) .31 -35.
CAI W M, TANG H J,CHEN Y Q,et al. Framework of
conception and option of health assessment index in land
use system[ J]. China Population, Resources and Environ-
ment,2004,14(1) .31 -35.

[S] ASHef, ke, 2% 0, 55, 5T PSR BEAY i -+ 3 7] ]
ROEREN M BEiF H 2 Wi (V] KL S
M ,2012,21(9) 1099 —1105.

ZHENG H W,ZHANG R,YANG X D,et al. Health eval-
uation on land use system based on the PSR model and di-
agnosis of its obstacle indicators[ J]. Resources and Envi-
ronment in the Yangtze Basin,2012,21(9) ;1099 - 1105.

[6] Mk, &= MoTke. BT PSR BB M A4 354 4
PR RDITE [T ], PR RS RE,2011,30(1)
139 - 142.

YANG Z,ZHAO D Z,LIN Y S. The evaluating index sys-

FEECH R R K- AHSCE S5 3w e, AW
o R AR . ORISR, AREEA
RO BE) M T A AR GER G A & . PSR A
TIREMERN I SO H A R G AL QB ARG
SR Z A A EARAT . AHE R RC R, HEA
BT LA T R SR RN R bR A EER Z [ B N
ZE A (ENEi s 1 T G SN | 1P WS TR R e i)
BRI, ASCEAFAE—LER R ZAb : TEA 3R ]
RGMERR PN IEAR R RIS, SR ER B ok 3k
W, BARAR SO E I HAR AT SRS R B e 1 AN RT3k
Bidats, (B E0EM R AR R &R o LIE 1 3545 8
E, sk ity SR RERE—ERE LA
g4

tem for estuary ecosystem safety based on PSR model[ J].

Marine Environmental Science,2011,30(1) :139 —142.

[7] SKBEEE fREHE. JET PSR BRI 2NN E B RS
TEREPFAATTE LT ], 5 X BT 5 3R 45,2010,24(3)
77 -82.

ZHANG X Q,SHI P J. The assessment of urban ecosys-
tem health based on PSR model
Lanzhou city[ J]. Journal of Arid Land Resources and En-
vironment ,2010,24(03) .77 - 82.

[8] akgL, XK, Havr. o E LR T &R S f e sh 253
L], KRR ,2014,34(2) :197 -203.
ZHANG R,LIU Y Z,CHOU J L. Dynamic evaluation of
health of land use system in China[ J]. Bulletin of Soil
and Water Conservation,2014,34(2) ;197 —-203.

(9] FBRAefh, REE, XA, FTYoT/o iy L F RS
RS ], Pl R ,2012,26(11) 233 - 39.
ZHENG H W,ZHANG R,LIU Y Z. Health diagnosis on

A case study of

land use system based on matter element analysis [ ]J].
China Land Sciences,2012,26(11) :33 -39.
[10] J"HRAGHR. JARGIHEEIM]. dtat: P E S
i, 2002 -2013.
Statistics Bureau of Guangdong Province. Guangdong sta-
tistical yearbook [ M ]. Beijing: China Statistics Press,
2002 -2013.
(L] JRRNGIHHFERB R R 2. )RR GITHEE
(M. bt P E G Rk, 2002 - 2013.
The editorial board of Guangdong Statistical Yearbook on
agriculture. Guangdong statistical yearbook on agricul-
ture [ M]. Beijing:China Statistics Press,2002 —2013.
[12] JNmgEtR. TOMgEi 4RI M. deat: hESEit
i BAL 2002 - 2013

Guangzhou Statistics Bureau. Guangzhou statistical year-



%4 W JAITEAE . BT PSR AR + R R S sh SN 15
book[ M ]. Beijing:China Statistics Press,2002 —2013. tural land in the northeastern part of Henan province
[13]  BRsefhi, #hms2s X2k, 5. B Ik B& i i [J]. China Land Sciences,2012(8) :60 - 66.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

THA R G AL ] b R A e,
2015,31(21) ;188 - 193.

DUAN H W,SUN P J,LIU X L, et al. Evaluation re-
search on the health of city land use system based on the
“low carbon” concept[ J]. Chinese Agricultural Science
Bulletin,2015,31(21) ;188 - 193.

FRAS, k. LA RGN L)) P E L
Bl4,2011,25(4) .71 -77.

GUO J, WU B. Health assessment on land use system
[J]. China Land Science,2011,25(4) .71 -77.
WO, RS 2 W TR E AL R BE ST ]
DU TR A7~ 4l (5 B 5 4 B AR ) , 2007, 29
(1):153 - 156.

CHANG J E,JIANG T L. Research on the weight of co-
efficient through analytic hierarchy process[J]. Journal
of Wuhan University of Technology (Information & Man-
agement Engineering) ,2007,29(1) ;153 - 156.

SR A, BAC R, SRR, T AR 2 AT T A
RIFFFELT]. AR a4k (B AR R ,2006 (1)
107 —111.

GONG J Z,XIA B C,GUO L. Assessment and prediction
models of urban ecological security[ J]. Acta Scientia-
rum Naturalium Universitatis Sunyatseni, 2006 (1) ; 107
—111.

XIAO S S,HUANG X J,PENG B Z. Coordinative devel-
opment between land use change and regional population-
resources-environment-development  system—A  case
study of Jiangsu Province[ J]. Chinese Geographical Sci-
ence,2007,17(4) :289 —296.

SUN T T,LIN W P,CHEN G S,et al. Wetland ecosys-
tem health assessment through integrating remote sensing
and inventory data with an assessment model for the Han-
gzhou Bay,China[ J]. Science of the Total Environment,
2016,566/567 .627 - 640.

FRAER, XU Z R, Kk 2. 7T A S R A
BRI [T]. M4, 2010,65 (11) : 1391 -
1400.

GONG J Z,LIU Y S,ZHANG L. The optimal allocation
of land use and its potential appraisal in Guangzhou city
[J]. Acta Geographica Sinica,2010,65 (11):1391 -
1400.

TR, AL R A RACERAR T [T ]
s A2, 2012(8) 160 ~ 6.

YU B,LIANG L K. Assessment on the health of agricul-

(21]

(22]

(23]

(24]

(25]

[26]

BEIE, BRI, B0, 2. SE TR ) e R R - s )
MARGHERS Wr—— LA PE R B[] T 5 X
ANV IFFE ,2017,35(1) 2258 - 263.

LU Z,CHEN Y, WEI P, et al. Health diagnosis of land
use system based on entropy-weighted extentic matter-el-
ement model[ J]. Agricultural Research in the Arid Are-
as,2017,35(1) :258 - 263.

G R R A T A S R G R ——
PAT PG A6 BRI B o L) ] b E 74,
2017,33(1) :106 - 110.

AN Y Z. Ecosystem health assessment of typical scenic

A case of Yangshuo county, Guangxi[ J .
Chinese Agricultural Science Bulletin,2017,33 (1) :106
-110.

X, £, X, 55T DPSIR #5815 TOPSIS
AR E M LA RGERS W [T ]. SRR
Fe2eAR ,2017,39(1) ;74 - 81.

LIU B T, WANG D Y, LIU H Q. Health diagnosis of
land use system based on DPSIR model-TOPSIS method
in Jilin province[]} . Journal of Jilin Agricultural Uni-
versity,2017,39(1) ;74 - 81.

XN, EAH, XV EE. AR RS L (e A
PRI R—URARF N A EI[T]. 25,
2016,36(10) .76 - 83.

LIU B T,WANG D Y,LIU H Q. Co-Evolution relation-

urban area

ship between urbanization development and healthy land
utilization: A case study of Changchun[J]. Economic
Geography,2016,36(10) .76 —83.

HE s, BRI BT, F. 56T ik TOPSIS J5 ik
A i 2 DX A S AR X L R T R S A P [T ]
He 2A52E 4 ,2015,35(24) :8016 —8027.

HONG H K,LIAO H P,WEI C F,et al. Health assess-
ment of a land use system used in the ecologically sensi-
tive area of the Three Gorges reservoir area,based on the
improved TOPSIS method [ J]. Acta Ecologica Sinica,
2015,35(24) .8016 - 8027.

iR, %)W, Tk B, 45, FET PSR BIAUAY £ A A
R G eI 23 A2 A 4 H—— LA AL 50T P 2 X A
[J]. BAREIHH,2015,30(12) ;2057 —2068.

HE X, JIANG G H,ZHANG R ], et al. Temporal and
spatial variation of land ecosystem health based on the
Pressure-State-Response model; A case study of Pinggu
District, Beijing [ J ]. Journal of Natural Resources,

2015,30(12) :2057 —2068.



