TAERTRTRAIRS

T K F B R AL



T HEELRERFEAALLRE
IHEBREFAELSHAFHREARL TH
HTBRAEATFRAARAMAZHAARE

LB 5 B A AT 4 RN R
—— 4 AR I A A Rt f A



B 72K % B (CIP) 4138

TT 3578 B R P AT S MR« AR 2 R R B
HERIRE R /XS 2. — RE BT . TV K2 L BEAT, 2008. 8

ISBN 978 -7 -5630-2509-1

T. gL M. Xl M. Bt ) FI- AT 355 4 -
R-1Hg V. F323.211

b ] pR A ] 4 CIP #iE % F(2008) %8 120764 5

F g/ IHEHER BATHEETENER

# B /ISBN 978-7-5630-2509-1/F » 265

£ &/ XRE

HERE / LR

HEIGIT / Kttt

HRR&Z 1T / K% AR

o Ht/ BEATERERS 1 5 (B4R 210098)

B i/ (025) 83786651(REE) (025) 83737852({%H)
B F{EH / hhup@ hhu, edu. cn

Bl / SR ERERIT

& /787 ERXO60 ZHK 1/16 115K 200 T
Y/ 20084E 9 A% 1AR 2008 4E 9 A% 1 KENRI

# / 30. 00 T

# & H 3



wmE

wm =

A 45z FRE (AT AU ERIS RO ik XHE SR AE TS B B AT B B2 1 T
B A 2SR B T T B R T B, L T — R BT B R A T SRRt Y
Pr—— LA PR HR B, LU — 2P AN FE RSB AR 25 R RO e s Fh i it
B A A R AR R R P T UL SR8 A A S R R R BRAR L B sk 3 R N 7S (] AR AL SE B
REMRTTEMERINT

(1> [R6 A& 58 B RG89 A2 25 R AR B XL 758 o A 25 B i Y BUIR AL T
SEEAR AT, IR T R B ST A R AR I, A LD 80 FLURITIHRE /Y
B A AT 55 AR RS ARIKR, drgh B B R W1 VL9548 B s M) 7
1981 FELUS LT AR T ST BR80T IR/ T 0. 5, LRGN ik
BT T 54, AR EUE UBETEETE 0 Al 1 Z /8], R T 0. 5 RUAHFHuA]
FRTTHEERY R Z BAFFSEM . M 1961 4EE] 2004 4F (GG RLHE B TTR
B SR EEIEBRIALTE IR 0. 7~0. 4 (B bR R A9 A ISR B 1L
JEELR 0. 7~0. 3, Bl X BUSE K L A oA, BOA R AR S R IR R B g
P FRLE,

(2) TR A BAB AT R+ BUAREHE KIS K E L
M I8 A o T AR A oA i AR SR NSRRI R . LA #hb A
ASTRER S35 TRVAR JRy 2 - At o DX B o A 2R ) 3B K T IR AR R LXK
FEFRALHE DX, BRI AT | I 22 T A0 3 T B8 b A AR T Bk, 7 L X B R A
T8 M B AR SR ER T B/ . 2004 4EVT 3R & T A b AR S R B E K T
HAZRET, M T AFEREAESRT £ ST EE/N T 0.5, Kb
IR R BN, R AU ST B AR ST RRSR R RO . TR R T R B
Ko BLEATEE 2RI A s A A R RS MESR L SR A L B L 2R R A T RO it

1



TLJ5 2 B R o £ 2P VAR BE5E

GRS 2

(3) TRHLE IS 437 B ] 51 504 0 AR, R SRR B0 T 6, A iR
FEESL T X X B AT e A b A T AR A O B e 2 [ AR R . IR
T T 5548 A A AT S e VA, G SRR T TR A B AR S P RP SRR BUE R
KBy 5~6 FERASMLBIR , REFT A MR B E, B EZ RN T B R84
BER L FRPER T —4.

(4) 32 FIARSEA W RIR (S0 BR B BRAR LR, 15 11 T i SR B S5 R A VL 75 4 8
MR R RTHEAE 7 A EEIRSHE F S CBST EDR A A E AL B A
RATEERPE AL N 3K IhRHE R E A 4 B LB R . TR a
W AT HR e A A0 R B I — B E R R R R 5 g iR,
ER I E AR H 250 R A D E BHCHE R, A8 ARSI =2 h TR
S5 VE R RBERE MR B I R E BB , T 5 REFE AT R R i PR RS
T8 0 B L BT IR TS AR AN 5 IO 6 VLA HE R B AN SR AE AR TE R AL A RS AR
B viE AL AR ) £ T 1 RSB A 8 5 TR Bk st B R AR AL, 5 S AR S A . 1B
FMILAITE B T R HEVL R4 B W] R G2 A X R

S BRI T Wi A 2SR 5 AR S PTHFEE AR B B S AR s VU3



Abstract &

Abstract

Based on the theory of emergy analysis, a new modified model of ecologi-
cal footprint is provided, which puts forward a new way to calculate cropland
ecological capacity, and establishes a new concept of ecological sustainable in-
dex (ESI) to evaluate the sustainability of cropland use. This new modified ec-
ological footprint model is applied to the studies of the current situation, tem-
poral evolution, and spatial change of cropland use in Jiangsu Province, China.
Some specified measurements and conclusion are as follows:

1. Comparisons are made between the modified model and conventional
model for the studies of current situation and temporal evolution of Jiangsu’s
cropland use. The results from two models show that the cropland use in Jian-
gsu is unsustainable since 1980’s, with differences that thus unsustainability
took place in 1981 by modified model, 5 years earlier than that by conventional
model. The ESI of Jiangsu’s cropland use, with the deadline of 0. 5 for sustain-
ability and unsustainability, has decreased from 0. 7, indicating a situation of
sustainable cropland use, to 0. 3, a unsustainable situation, from 1961 to 2004
by modified model, comparing with that of from 0. 7 to 0. 4 in the same period
by conventional model. The results from the modified model are closer to the
realities of Jiangsu.

2. The author considers the solar radiation, precipitation, fertility of soil,
the efficiency of land use and eara of cropland as natures of ecological capacity
of cropland. Spatial pattern of cropland’s ecological capacity in Jiangsu is that

the ecological capacity in northern region is more than that in the middle and
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southern regions, Cities of Yancheng, Huaian and Sugian in northern Jiangsu
have highest cropland ecological capacity, in the meanwhile, cities in southern
Jiangsu such as Nanjing, Wusi and Suchou have lowest ecological capacity. Ec-
ological deficits of cropland in all cities in Jiangsu Province appeared in 2004
because their ecological footprints of cropland are greater than their ecological
capacities, However, the situations of cropland use in Wusi and Suzhou cities
are better than that in cities of Yancheng, Nantong and Taizhou, etc.

3. This paper designs and establishes a spatio-temporal regression model
to simulate and predict the spatio-temporal variability of cropland use sustain-
ability in Jiangsu by the method of cross moving. The results indicate that
there are some decreasing for most cities’ ESI of cropland use, even the crop-
land ESI of Taizhou city goes down to the next class.

4. The order of 7 factors affecting sustainability of cropland use in Jiangsu
is obtained by the methods of correlation analysis and gray modeling, which is
from the stronger to the weaker as follows: area of grain planting, area of
cropland, area of cotton planting, population, area of food oil crop planting,
productivity of animals, fertilizer application. There are five problems in the
sustainability of cropland use in Jiangsu: (1) area of cropland is decreasing due
to the rapid increasing area for the country’s industrial construction and
citizens’ house building; (2) per capita cropland area go down quickly because
of large population increasing; (3) more energy of cropland is exhausted owing
to more crops of higher energy demand like rape replacing that of lower energy
demand like wheat; (4) negative affects of applying more chemical fertilizer
and less organic materials are appearing; (5) the quality of cropland is decrea-
sing because it has been polluted. 9 counter measurements are pointed out to
deal with these problems.

Key words: emergy analysis; ecological footprint of cropland; ecological

sustainable index; spatio-temporal evolution; Jiangsu Province
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