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Analysis the temporal and spatial change of regional agriculture ecological

economic in Jiangsu Province

TANG Ting, LI Chao, ZHANG Lei, LU Kun, ZHOU Zhiguo "
Ministry of Agriculture Key Laboratory of Crop Physiology and Ecology in Southern China, Nanjing Agricultural University , Nanjing 210095, China

Abstract: According to sustainable development theory, environment carrying-capacity theory, and major eco-environment
issues, index systems for assessing spatiotemporal variation of the regional agriculture ecological economy were established.
This was done by combining agriculture ecological environmental quality and the ecological economy, along with
synthesizing the ecological environment, society and economy. We took different economic zones and cities of Jiangsu
Province in China as an example. An indicator system was constituted by the level of ecological economic sub-system
sustainable development (target arrangement) , agricultural environment status, agricultural society status, and agricultural
economic status ( rule arrangement). We used 14 indicators ( indicator arrangement ). These included the following:
agricultural ecological environmental index, regional population size ( inhabitants per km®), proportion of agricultural
laborers, average per capita amount of arable land, electricity consumption per gross agricultural output value, total power
of agricultural machines per hm”, true irrigation area, grain per capita, grain yield per hm’ of arable land, per capita
average GDP of agriculture, net income per villager, agriculture production value per hm’of arable land, agriculture
production value proportion of village production value, fiscal support expenditure in agriculture as a proportion of financial
expenditure.

In view of the complex relationship between agricultural ecosystems and environmental, social, economic and human

factors, assessment models of the agriculture ecological economy were developed, and the spatiotemporal variation of
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regional agriculture ecological economics was analyzed on the scales of city and economic zone. The spatiotemporal
variability of agricultural ecosystems was evaluated for five major economic areas of Jiangsu Province and nine representative
cities, which constituted the study area. The results indicated a clear spatiotemporal variation of agro-ecological economic
development, and the agro-ecological economic harmonized index of Xulian, Yanhai, Ningzhenyang, Yanjiang and Taihu
economic zones showed significant spatial increases from north to south across the province, with gradual increases over the
years. Temporally, the development level of the agricultural ecological economy of Xulian and Taihu economic zones
increased gradually from 1999 through 2008, and these persisted in good or excellent coordinative condition. The agriculture
ecological environment quality index and ecological economic development level were combined in order to assess the
development tendency and ability of the agricultural ecological system, through the level of harmony between the agricultural
ecological environment quality and the agricultural ecological economy. The coordination development levels of agricultural
eco-environment and economy of the Xulian and Taihu economic zones were both high; these levels decreased from 1999 to
2008, but maintained good or excellent coordinative conditions. At the same time, the present work presents a series of
counter measurements to achieve regional agro-ecosystem sustainable development, through analyzing the coordinated
development status between agriculture ecological environment quality and ecological economy of the various economic zones.
However, the analysis methods and measurements in this research continued to be based on static indicators and current
state, and may have several limitations for research on the future trend of Jiangsu Province ecological environment quality,

economic development, and their relationships. These limitations need to be addressed in future studies.

Key Words: regional agriculture; ecological economy; spatial and temporal variation; model ; assessment
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Table 1 The indicators system for assessing regional agriculture eco-economy
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Table 3 Weight of indicators for assessing regional agriculture eco-economy system

H5)2 TENIZ Rule arrangement #6475/ Indicator arrangement
Target arrangement TRE WE R HE SAE
Ejjﬁ \gﬁﬁﬁ?jﬁ'\giﬁl ;Eb%lﬁ WAEBHERETR (33 gl AR R 1 0.333
economy index fol it F 25 W2 0.213 XA % i 0.039 0.008
AR 57 30 7 1A 0.090 0.019
B AR 0.093 0.020
B AR (B H 0.077 0.016
AN I FRAR AL WL ) 0.225 0.048
T R I T AR 0.252 0.054
NP 5 A 0.118 0.025
B TR MR B 0.106 0.023
Pl &G F 75 W3 0.454  XHAH GDP 0.172 0.078

http ; //www.ecologica.cn



4030 A ERE S S 34 4
LR
Hbr 2 HENZ Rule arrangement $845)2 Indicator arrangement
Targetl arrangement FRE N E ahR AE BAE
LA RS 0.286 0.130
PR AR TR AR M 0.243 0.110
AMr A 5 AT P E Y L 0.203 0.092
ﬂégiﬁi?ﬂ S 0.097 0.044
o LN BB TPEM AR
3 R AERZFITMER MR Y o
W= YA xB, (4)
i=1

WG T AR bR S B S RO A S 2 5N
LRER,
3.1 PRI A Ab

HHAFOL T, PEOAE R 70 o TE [ 5 b5 M1 1] 5
PR, AL AL BN

1) IE R PR AL -

”:{X,-j/ci Xy <e j=1,2,3,,n 0
Y 1 Xg=e j=1,23,-.n
@ Wi FEbr AL AL .
“:{ 1 X, <e¢ j=123,n )
olexy Xp > e j=1,23,0n

AP, XGRS R ES R A
{H, C, R i MEARIAR G, IR 74845
JZ BT ACRE R «

QO ay,
— | & 63 ne o
Aéf = 21 2 2n (3)
aml amZ o a/ﬂ/b

3.2 AR ABETHEN B R R
DABREA  BE R 25 8 b i A6 6 T 2 7

AXf, WONE S AT MR R TR %L, A, APk
WAEARHIAR G, B, A TRFR A BALE , n I 4
PREL

ARYEA R 22 57 DX 4% PE U 48 b B ACER, A1) 22 5K
(4) 1538 AUFR DX A Al 2F 25 22 T P 3 R Ji 7K
- BRI A (5) FF A R 255 XA ARGy Y Al
AT RGN IA K AR, FFAE Arcgis9.2 32
R 2] A AR DXl S 28 5 IX A5 4Ry i Al A 25
LU RGN K LA

ol
W = z ?W/ (5>
j=1

2, WO IR A 2 T R R R IR AR S, W,
FRF B A A E S TR E b N B IX
RaRIEE N iy

HEPRIEL S B AR AR B A 3 R LA 8
B A AR X SRR 5, 5% [ A AME CBIFSE R
Lo, 5 W O R SE 0 BR BEAR 4 A Tl AR
HEN) IR Ml A AR 0h T BTN 4)

F4 RERVESZFRENARRKESRiRE
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Fig.1 Changes of coordinated development index of regional agriculture eco-economy in 1995, 2000 and 2008

http ; //www.ecologica.cn



4032 A % W 34 4

il: T —
IR I 1N IR

B2 1995.2000,2008 F I & AR R EFXRIESLZFHELERITMIEHBHEL
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Fig.4 Changes of coordinated development index of agriculture eco-economy in different agricultural economic regions in Jiangsu province

during 1999 to 2008
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